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Abstract: To investigate the effect of different metastatic patterns of stage lll high-grade serous ovarian cancer on
the patient prognosis. The clinical data of 134 patients with Stage lll, high-grade serous ovarian cancer diagnosed
in The Affiliated Hospital of Qingdao University from January 2018 to April 2020 were retrospectively collected, and
the patients were grouped according to metastasis mode. Patients with simple lymph node metastasis (SLNM) were
included in the SLNM group, and patients with simple abdominal implantation alone and patients with abdominal
metastasis combined with lymph node metastasis were all in the abdominal metastasis (AM) group. The progno-
sis of the two groups was analyzed. Of the 134 enrolled patients, complete datasets from 128 were successfully
collected. There were 20 cases of SLNM (15.63%) and 108 cases of AM (84.37%). Initial CA125, initial HE4, and
whether neoadjuvant chemotherapy was used were compared between the two groups (P < 0.05). According to
the chemotherapy results, patients was divided into two groups: chemotherapy remission and uncontrolled, includ-
ing 111 patients with chemotherapy remission and 17 patients with uncontrolled chemotherapy. According to the
criteria of relapse after complete completion of chemotherapy and clinical remission, 91 cases relapsed, 20 cases
did not relapse, of which 78 cases were platinum-sensitive, and 13 were platinum-resistant relapses. There were
4 recurrence cases in SLNM group (4.40%) and 87 recurrence cases (95.60%) in AM group (P < 0.05). The recur-
rence sites of 91 patients were analyzed, including 52 cases (57.14%) in the peritoneum, 11 cases (12.09%) in
distant regions, 9 cases (9.89%) in lymph nodes, 19 cases (20.88%) in the peritoneum and lymph nodes. Significant
differences were noted in the two groups’ peritoneum, lymph node, and distance (P < 0.05). The two groups had
significant differences in progression-free survival, overall survival, and 3-year survival (all P < 0.05). Initial HE4 lev-
els, chemotherapy sensitivity, and SLNM are independent prognostic factors for Stage Ill high-grade serous ovarian
cancer patients. Initial HE4 level < 233.7 pmol/I and chemotherapy sensitivity were protective factors, indicating a
good prognosis. Patients in the SLNM group had lower initial CA125 and HE4 levels and higher survival rates. Initial
HE4 levels and chemotherapy sensitivity are independent factors affecting prognosis in Stage Il high-grade serous
ovarian cancer patients.
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Introduction these, serous cancer is the most prevalent [2].
Due to advancements in medical technology,

Ovarian cancer is the third most common the cure rate for ovarian cancer has significant-

gynecological reproductive system malignant
tumor after cervical and endometrial cancer.
Furthermore, the ovarian cancer incidence
ranks third among female reproductive system
tumors, while the mortality rate ranks first [1].
The most frequently occurring type of ovarian
cancer is epithelial ovarian cancer, which con-
stitutes approximately 85-90% of cases; of

ly improved. However, many patients, particu-
larly those with advanced-stage ovarian cancer,
still face poor prognoses. In such cases, the
5-year survival rate is only 47% [3]. Sinukumar
et al. [4] reported the prognosis of patients
with superficial lymph node metastasis that
patients with positive lymph node metastasis
were found to have lower invasiveness. Addi-
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tionally, their data showed that those patients’
progression-free survival and overall survival
were longer than Stage llic patients with intra-
peritoneal implantation metastasis. Further-
more, the prognosis is similar to that of Stage
IIA patients, indicating that these patients
may represent a unique subgroup of Stage lllc
patients. Liu et al. and Hai et al. [5, 6] com-
pared the clinical results of ovarian cancer
patients with lymph node metastasis and those
with intraperitoneal implantation metastasis.
Their data showed that compared with ovarian
cancer patients with intraperitoneal implanta-
tion metastasis, ovarian cancer patients with
only lymph node metastasis have a better prog-
nosis and higher survival rate. Moreover, it was
found that compared with Stage IlIC and IlIB
patients, Stage IlIA patients with positive lymph
node metastasisalone hadabetterprognosisre-
covery. Rosendahl et al. [7] confirmed that
the revised FIGO staging has a higher guiding
significance for patients with only lymph node
metastasis than patients with intraperitoneal
implantation metastasis. Generally, ovarian
cancer patients with simple lymph node metas-
tasis have a better prognosis; however, some
researchers have also proposed different
theories [8]. Additionally, their data showed
that the 5-year survival rate between ovarian
cancer patients with intraperitoneal implanta-
tion metastasis and those with simple lymph
node metastasis was similar.

The prognosis and survival of ovarian cancer
with different modes of metastasis remain con-
troversial. People in different regions may have
different demographic characteristics, genetic
backgrounds, and environmental factors, the
inclusion of Chinese samples can provide re-
gion-specific data and increase the represen-
tativeness and extrapolation of the study.
Therefore, in this study, we compared the clini-
cal and pathological differences of patients
with Stage Il serous ovarian cancer and differ-
ent metastatic modes and further analyzed the
prognostic factors of Chinese patients. These
data will be helpful in better predicting the
prognosis of patients with ovarian cancer.

Materials and methods
Materials

Clinical data of patients with Stage lll high-
grade serous ovarian cancer diagnosed in The
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Affiliated Hospital of Qingdao University from
January 2018 to April 2020 were retrospective-
ly collected. The patients were grouped accord-
ing to metastasis mode. Patients with simple
lymph node metastasis were included in the
simple lymph node metastasis (SLNM) group,
and patients with simple abdominal implanta-
tion alone and patients with abdominal metas-
tasis combined with lymph node metastasis
were all in the abdominal metastasis (AM)

group.

Inclusion and exclusion criteria

Inclusion criteria: Patients aged > 18; Patients
without history of other malignant tumors be-
fore surgery; Patientswho met the Stage Il cri-
teria for clinical staging of ovarian cancer
established by FIGO; Patientswho had under-
gone a whole-body imaging evaluation, includ-
ing CT scan, MRI, or PET-CT to determine the
pattern of metastasis; Patients who had a post-
operative pathological diagnosis of high-grade
serous ovarian cancer; Patients with a com-
plete standard medical history, including previ-
ous medical history, preoperative laboratory
and imaging findings, and intraoperative data;
Patients with ordinary consciousness and nor-
mal communication ability.

Exclusion criteria: Patients with stage FIGOI-II
and IV epithelial ovarian cancer; Patients with
other epithelial types of ovarian cancer, such
as mucinous, endometrioid, or clear cell carci-
noma; Patients with other malignant tumors;
Patients with incomplete clinical data; Or
patients who lost to follow-up.

Outcome measurements

Patients’ clinicopathological data, such as age,
initial CA125 and HE4 level, whether received
neoadjuvant chemotherapy, number of che-
motherapy, satisfaction with surgery, and the
recurrence and chemosensitivity of patients,
were extracted from the electronic medical
system of Affiliated Hospital of Qingdao Uni-
versity. The criteria utilized to assess chemo-
sensitivity and resistance involved the time-
frame of relapse following the completion of
chemotherapy and the achievement of clinical
remission. Patients who experienced relapse
more than six months after the completion of
chemotherapy and achieved clinical remission
were considered clinically platinum-sensitive.
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Table 1. Comparison of clinical case characteristics between the two groups

Clinicopathological characteristics SLNM (n=20) AM group (n=108) t/x? P
Age (years) 58.74+8.85 58.51+9.26 0.103 0.918
Initial CA125 (u/ml) 211.36+23.36 269.69+22.37 10.639 <0.001
Initial HE4 (pmol/I) 185.32+20.08 287.31+21.13 19.975 <0.001
Neoadjuvant chemotherapy or not
Yes 6 63 5.452 0.020
No 14 45
Chemotherapy Frequency (times) 7.24+2.98 7.81+2.75 0.840 0.402
Surgical satisfaction
Satisfied 16 76 0.774 0.379
Dissatisfied 4 32

SLNM, simple lymph node metastasis; AM, abdominal metastasis.

In contrast, patients who failed to meet the
above criteria or relapsed within six months
were classified as resistant to platinum-based
chemotherapy [9]. Recurrence was defined as
the presence of two or more of the following
conditions: serum CA125 level was abnormally
increased, imaging examination revealed recur-
rent lesions, peritoneal fluid and/or pleural
effusion was observed, gynecological examina-
tion found a mass, or the occurrence of unex-
plained intestinal obstruction [10]. Biochemical
recurrence was determined by the level of
tumor markers, such as increased CA125, with-
out imaging or clinical evidence of tumor recur-
rence [11]. The primary outcomes assessed in
this study wereprogression-free survival (PFS),
overall survival (0S), and 3-year overall sur-
vival. These outcomes served as key measures
to evaluate the efficacy of the treatment or
intervention being investigated. Additionally,
secondary outcomes such as the recurrence
rate, factors that influence prognosis, and the
overall survival of patients were assessed.

Statistics

SPSS 26.0 was used to analyze the data.
Measurement data were expressed by (Mean +
Standard Deviation) (X % s), and the inter-group
comparisons were performed by independent
sample t-test. Count data are expressed as per-
centages [n (%)] and were compared using the
x? test. A ROC curve was used to calculate the
cut-off value of measurement data. Numerical
variables were converted into categorical vari-
ables and were assessed using the Cox propor-
tional regression risk model for multivariate
survival analysis. P-values less than 0.05 indi-
cated statistical significance.
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Results

Comparison of clinical case characteristics
between the two groups

Of 134 patients enrolled, 128 data sets were
successfully collected, with 6 patients with-
drawn from the study due to medical issues.
Of the finally included patients, 20 cases
(15.63%) had simple lymph node metastasis,
and 108 were AM cases (84.37%). Clinical
characteristics such as age, number of chemo-
therapies, and satisfaction with surgery were
similar between the two groups (all P > 0.05).
However, significant differences were observ-
ed in initial CA125 and HE4 levels and whether
being administered with neoadjuvant chemo-
therapy between the two groups (all P < 0.05)
(Table 1).

Comparison of chemotherapy sensitivity and
recurrence rates between two groups

According to patient-specific chemotherapy da-
ta, the patients were divided into chemothera-
py remission and uncontrolled chemotherapy
groups, with 111 cases in the chemotherapy
remission group and 17 cases in the uncon-
trolled chemotherapy group. Among the 111
cases with clinical remission, there were 91
cases of recurrence, including 78 cases of plat-
inum-sensitive relapse and 13 cases of plati-
num-resistant relapse, and 20 cases without.
There were 4 cases of recurrence (4.40%) in
SLNM group and 87 cases (95.60%) in AM
group. The recurrence rate between the two
groups was statistically significant (P < 0.05)
(Table 2).

Am J Cancer Res 2023;13(8):3599-3606



The impact of metastasis methods on the prognosis of ovarian cancer patients

Table 2. Comparison of chemotherapy sensitivity and recurrence
rates between two groups

Chemotherapy outcome n (il;’;'g) (n:\l\?)s) X2 P
Uncontrolled chemotherapy 17 2 15 0.222  0.638
Chemotherapy remission 1112 18 93

No recurrence 20 14 6

Recurrence 91 4 87 30.111 <0.001
platinum-sensitive 78 4 74 0.697 0.404
platinum-resistant 13 0 13

SLNM, simple lymph node metastasis; AM, abdominal metastasis.

Table 3. Comparison of recurrence sites between two groups

Number SLNM AM group

Recurrent site ofcases (n=4) (n=87) X2 P

Peritoneum 52 0 52 5.579 0.018
Lymph node 9 1 8 1.072 0.301
Peritoneum + lymph nodes 19 1 18 0.043 0.836
Distance 11 2 9 5.659 0.017

SLNM, simple lymph node metastasis; AM, abdominal metastasis.

were in the peritoneal area, 11
cases (12.09%) had a distant
recurrence, 9 cases were in
lymph node (9.89%), and 19
cases (20.88%) had recurren-
ce at the peritoneal and lymph
node sites. The recurrence sit-
es of the two groups of patients
were compared, and the differ-
ences were statistically signifi-
cant (P < 0.05). The recurrence
site of SLNM were mostly in
lymph nodes and distant areas,
while that in the AM group were
peritoneum and peritoneum +
lymph nodes (Table 3).

Comparison of survival rates
between two groups

Using the Kaplan-Meier survival
analysis curve, the 3-year sur-
vival status of two groups of

Table 4. Comparison of survival rates between two groups [n (%)]

patients was analyzed. The dif-
ference in PFS, OS, and 3-year
overall survival between the two

Index (n=18)  (n=93)

SLNM AM group

groups of patients was statisti-
P cally significant (all P < 0.05),

Progression-free survival rate 14 (77.78) 6 (6.45)
Overall survival rate
3-year overall survival rate

51.940 <0.001
15 (83.33) 20(21.51) 26.703 <0.001 1.3).
17 (94.44) 29(31.18) 24.871 <0.001

with SLNM having higher sur-
vival rates (Table 4 and Figures

SLNM, simple lymph node metastasis; AM, abdominal metastasis.
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Figure 1. Progression free survival curve. SLNM,
simple lymph node metastasis; AM, abdominal me-
tastasis.

Comparison of recurrence sites between two
groups

Next, the recurrence sites of the 91 patients
were analyzed. Of them, 52 cases (57.14%)
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COX proportional risk regres-
sion analysis

According to the cut-off values of CA125 (861.5
U/ml) and HE4 (233.7 pmol/L) obtained from
ROC curve, the patients with initial CA125 >
861.5 U/mL was divided into a > 861.5 U/mL
group and the others were assigned into a <
861.5 U/mL group; So as for the initial level of
HE 4 (Table 5 and Figure 4).

According to the 2021 Diagnosis and Treat-
ment Recommendations for Ovarian Malignant
Tumors, ovarian cancer patients who have
undergone satisfactory tumor cell reduction
surgery will undergo a total of 6 courses of che-
motherapy. Therefore, the chemotherapy fre-
quency was divided into groups with > 6 doses
and < 6 doses.

Next, a univariate COX proportional regression
analysis was performed on the above clinical-
pathological factors. Then, using the significant
influencing factors from that analysis, a multi-
variate COX proportional regression analysis
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Time (Month)

Figure 2. Overall survival curve. SLNM, simple lymph
node metastasis; AM, abdominal metastasis.

was performed to identify the most significant
independent contributing prognostic factors.
The results showed that initial HE4 levels, che-
motherapy sensitivity, and SLNM were indepen-
dent prognostic factors for Stage Il advanced
serous ovarian cancer patients. Additionally,
the analysis indicated that the initial HE4 level
< 233.7 pmol/L and chemotherapy sensitivity
are protective factors, predicting a better pa-
tient prognosis (Table 6).

Discussion

Most advanced ovarian cancer patients are
accompanied by pelvic organ metastasis or dis-
tant metastasis, and the number of patients
receiving satisfactory tumor cell reduction sur-
gery or chemotherapy is limited, resulting in a
lower survival rate. The stage of malignant
tumor disease is related to prognosis, and the
increase in clinical stages often reflects the
deterioration of the disease prognosis. In
2013, FIGO revised the clinical staging of ovar-
ian cancer and increased the number of sub-
phases to better capture a larger spectrum of
disease. However, there is controversy regard-
ing FIGO staging and its indicative role in
patient prognosis. This study aimed to explore
the difference between ovarian cancer patients
with simple lymph node metastasis and those
with AM and analyzed the relationship be-
tween patient prognosis and clinical-pathologi-
cal factors. The results showed significant dif-
ferences between the SLNM and AM groups
regarding initial CA125 and HE4 levels and
whether neoadjuvant chemotherapy was used.
Further analysis was conducted on the recur-
rence and drug sensitivity of the two groups,
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Figure 3. 3-year overall survival curve. SLNM, simple
lymph node metastasis; AM, abdominal metastasis.

which indicated that, compared with AM pa-
tients, patients with simple lymph node metas-
tasis had a lower recurrence rate and higher
drug sensitivity.

CA125 and HE4 are common tumor markers in
clinical practice, and their serum levels are
related to disease progression [10]. Further-
more, previous studies have suggested that
CA125 is the best tumor marker for diagnos-
ing ovarian cancer [11]. Other study has shown
that CA125 can cause damage to tumor im-
mune function, indicating that CA125 plays
an important role in the progression of cancer
diseases [12]. Previous studies have reported
that platinum-resistant and partially platinum-
sensitive ovarian cancer patients have higher
levels of CA125 than platinum-sensitive pa-
tients [13]. In agreement with these data,
this study suggests that detecting serum
CA125 levels can predict patient chemothera-
py drug resistance. Another study found that
detecting serum CA125 levels can determine
the degree of AM accompanied by malignant
ascites [14]. Research has shown that the high-
er the serum CA125 level in patients with
serous ovarian cancer, the lower the survival
rate. Additionally, all studies have shown that
serum CA125 levels are associated with AM
in ovarian cancer, and the higher the CA125
level, the poorer the prognosis of patients [15].
However, CA125 has certain limitations as an
early diagnostic marker. A report stated that
only half of advanced ovarian cancer patients
with obvious symptoms have significantly
increase CA125 levels; therefore, the sensi-
tivity and specificity of diagnosis are low if

Am J Cancer Res 2023;13(8):3599-3606
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Table 5. Initial CA125, HE4 horizontal ROC curve

Factor Sensitivity Specificity AUC Cut-off 95% Cl
Initial CA125 (U/ml) 56.0% 55.2% 0.571 861.5 0.522~0.619
Initial HE4 (pmol/L) 54.8% 66.2% 0.592 233.7 0.531~0.658

SLNM, simple lymph node metastasis; AM, abdominal metastasis; ROC, receiver operator characteristic.
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Figure 4. Initial CA125, HE4 horizontal ROC curve.
ROC, receiver operator characteristic.

assessed by CA125 in the absence of other
clinical markers or evidence [16].

Research reports on HE4 as a clinically relev-
ant tumor marker for ovarian cancer has been
increasing in recent years. Data showed that,
compared with CA125, HE4 has higher sen-
sitivity and specificity and that HE4 levels are
associated with ovarian cancer progression
[17]. Multiple studies have shown that the
expression of HE4 is closely related to the
biological behavior of cancer cells and that
HE4 induces tumor cells to develop resistance
to anticancer drugs, which can activate AKT
and other related signaling pathways, further
improving patient survival rate [18, 19]. Another
study suggests that the expression of HE4 in
ovarian cancer tissue is related to patient prog-
nosis and recurrence [20]. Zheng et al. [21]
found that compared with advanced ovarian
cancer patients with normal serum HE4 levels,
advanced ovarian cancer patients with elevat-
ed serum HE4 levels have significantly shorter
progression-free survival. Through multiple fac-
tor COX proportional risk regression analysis,
this study showed that the initial HE4 level is an
independent prognostic factor for patients with
Stage Ill advanced serous ovarian cancer. The
abnormal increase in HE4 levels is likely to lead
to drug resistance and is related to the recur-
rence of ovarian cancer disease, shortening
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patient survival time and affecting prognosis.
Therefore, detecting serum levels and dynamic
changes of CA125 and HE4 in clinical practice
can serve as diagnostic markers and predict
patients’ prognoses.

In this study, the recurrence rate in the AM
group was significantly higher than that in the
SLNM group, and the lymph node recurrence
rate in the SLNM group was higher than that in
the AM group, indicating that the AM group
was more inclined towards peritoneal recur-
rence and had a lower recurrence rate in the
lymph node area. In clinical practice, simple
lymph node metastasis is relatively rare, but
the lymph node recurrence rate is more signifi-
cant than AM. Due to limitation, this study only
observed the 3-year survival of patients; how-
ever, we found differences in the progression-
free survival and overall survival between the
two groups of patients. Compared with the AM
group, SLNM patients had a more extended
survival period. Further analysis of prognostic
factors for Stage Ill advanced serous ovarian
cancer patients was conducted, and initial HE4
level and chemotherapy sensitivity were found
to be independent prognostic factors for Stage
Il advanced serous ovarian cancer patients.

However, this study also has limitations. It is a
retrospective study that cannot exclude the
influence of confounding factors. Therefore, it
is necessary for future studies to use multiple-
factor analysis methods to correct confounding
factors. Additionally, future prospective studies
must be designed to obtain more robust evi-
dence and further explore the prognostic fac-
tors of advanced stage Ill serous ovarian can-
cer patients.

In summary, compared with AM patients with
Serous ovarian cancer, Serous ovarian cancer
patients with simple lymph node metastasis
have lower initial CA125 and HE4 levels. At the
same time, these patients’ progression-free
and overall survival rates are also higher, and
initial HE4 levels and chemotherapy sensitivity
are independent prognostic factors.

Am J Cancer Res 2023;13(8):3599-3606
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Single factor Multi-factor

Clinical pathological factors ra?osth 95% CI p ra:ziftm 95% CI p
Age (years) 1.106 0.856-1.431 0.431

Initial CA125 1.345 1.042-1.743 0.022 0.903 0.616-1.328 0.605
Initial HE4 2.273 1.571-3.276 0.000 1.695 1.134-2.537 0.010
Chemotherapy sensitivity 0.371 0.283-0.484 0.000 0.317 0.214-0.467 0.000
Received neoadjuvant chemotherapy or not 1.931  1.477-2.525 0.000 1.508 0.914-2.481 0.105
Number of chemotherapies 1.533 1.148-2.041 0.005 1.032 0.624-1.701 0.908
Surgical satisfaction 0.973 0.727-1.295 0.841

Transfer mode 1.245 1.011~3.325 0.000 1.512 1.185~2.613 0.000

COX, cyclooxygenase.
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