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ABSTRACT
Objective: To determine the relevance between the cut-off level of cancer antigen 125 (CA 125) level and long-term prognosis
in high-grade serous ovarian cancer (HGSCs).
Study Design: Observational study.
Place and Duration of Study: Departments of Oncology, Medeniyet University Goztepe Education and Research Hospital, and
Kartal Lutfi Kirdar Education and Research Hospital, Istanbul, Turkey, from January 2017 to June 2019.
Methodology: Medical records of 230 women with HGSC were reviewed randomly from two Oncology Clinics. Descriptive anal-
ysis and CA 125 marker levels were evaluated with five years of disease-free survival rate (DFS) and overall survival rate (OS).
Patients were divided into groups of high and low initial  CA 125 levels (cut-off ≥385U/ml).  The ability of initial  serum CA 125
levels in predicting the presence of marker-recurrence of ovarian cancer were analysed using ROC (Receiver operating charac-
teristics) curve analysis.
Results: Statistically significant predictive value of initial CA 125 level was calculated as 385U/ml (p=0.008). The 5-year DFS of
high and low CA 125 levels for all stages in HGSC was statistically significant (p<0.001). The sub-group analysis demonstrated
that  the  significant  survival  difference  was  especially  in  FIGO  stage  III.  Patients  with  HGSC  <385  U/ml  had  a  significantly
improved 5-year DFS and OS rates within stage III disease: 5-year DFS (p = 0.008) and 5-year OS (p = 0.004) according to the
stratification of CA 125 level.
Conclusion: Initial CA 125 level appeared to be of beneficial clinical predictive value for HGSC.
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INTRODUCTION

Ovarian cancer is the fifth most common cancer in women.1

Despite optimal surgical  cytoreduction and new therapeutic
agents,  still  the fifth most common cause of  cancer related
death in women.2 Unfortunately, five-year survival rates are
below 30%; foremost reason is the late diagnosis of ovarian
cancer.2,3 Ovarian cancers are divided into epithelial and non-
epithelial tumors, and 90 percent of ovarian cancers arise from
ovarian epithelium. Epithelial ovarian cancer is also subdivided
into  four  main  histological  subtypes:  serous,  endometrioid,
mucinous, and clear cell.4
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The serous subtype is further classified as low-grade serous
ovarian cancer (LGSC) and high-grade serous ovarian cancer
(HGSC) based on pathological and clinical features. HGSC char-
acterised by an aggressive course and a high probability of
disease recurrence.4,5

Cancer antigen 125 (CA 125), a transmembrane glycoprotein, is
major component of mucus protecting lining surface of organs from
pathogens and is encoded by the homonymous MUC16 gene.6 CA
125  is  the  most  studied  and  validated  biomarker  in  epithelial
ovarian  cancers  and  a  well-established  marker  to  follow-up
patients that are diagnosed and treated with HGSCs. CA 125 has
clinical limitations; increased values upper than cut-off levels are
also  associated  with  benign  conditions.  It  is  also  raised  in
endometriosis, pelvic inflammatory conditions, normal physiolog-
ical  menstruation,  pregnancy  period,  peritonitis  and  previous
abdominal surgery.7,8 CA 125 levels are often used to evaluate treat-
ment response in patients diagnosed with epithelial ovarian cancer
especially HGSC.9,10 Previous studies have investigated the signifi-
cance of CA 125 level at the time of diagnosis.11-13 Those studies
showed  that  CA  125  levels  were  predictive  of  survival  among
patients  with  epithelial  ovarian  cancer,  but  outcomes  are  still
unclear.
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The aim of this study was to evaluate predictive value of initial
CA 125 level for women diagnosed with HGSC.

METHODOLOGY

The  databases  of  the  Medical  Oncology  Departments,
Medeniyet  University  Goztepe  Education  and  Research
Hospital,  and  Kartal  Lutfi  Kirdar  Education  and  Research
Hospital, were used to study all patients diagnosed with ovarian
cancer. All those patients were included who had undergone
primary optimal resection for HGSC; and confirmed patholog-
ical stage according to FIGO (the International Federation of
Obstetrics  and  Gynecology)  staging  system.14  Demographic
characteristics studied were age at diagnosis, body mass index
(BMI), marital status, number of childbirths, and menopausal
status. Three hundred and ninety-four patients were found in
the database; after analysing the medical records, 230 patients
were  chosen  according  to  the  following  inclusion  criteria:
patients with histologic documentation of HGSC and patients
with confirmed pathological stage I to III after optimal cytoreduc-
tive surgery. Those with normal CA 125 levels before surgery,
age under 18 years, having more than one solid or hematologic
tumor history, stage IV disease according to FIGO at the time of
the  diagnosis  and  patients  with  unresectable  peritoneal  or
nodal disease were excluded. CA 125 levels were performed at
Hospital. The CA 125 level was measured using the ARCHITECT
system (Abbott Diagnostics). CA 125 values were documented
within 3 weeks at initial diagnosis before surgery. The upper
limit  of  normal  value  for  CA  125  was  35  U/ml  in  both
laboratories.15

Qualitative variables were expressed as count and percentage,
while the quantitative variables were expressed as, minimum,
and maximum. Receiver operating characteristic (ROC) curve
analysis was performed to predict the cut-off value for the risk of
recurrence of HGSC. To compare the area under the curve (AUC)
between ROC curves, pairwise comparison analyses were used.
Relation between survival data analysis and cut-off value of CA
125 level was performed. Survival analyses were performed
using Kaplan-Meier method. Disease-free survival (DFS) was
calculated  from  the  date  of  HGSC  diagnosis  to  the  time  of
proven recurrence. Overall survival (OS) was calculated from
the date of HGSC diagnosis until the time of death from any
cause or the last follow up visit. Five-year DFS and OS were esti-
mated using the Kaplan-Meier method. Initial CA 125 level was
divided into two groups (<385 U/ml vs.≥ 385 U/ml) and was eval-
uated as a predictive value for OS and DFS in Cox regression
analysis with and without risk-adjustment for age, body mass
index (BMI), number of childbirths and menopause status. The
reported  p-values  were  two-sided,  and  p-value  <0.05  was
considered  statistically  significant.  All  data  were  analysed
using SPSS statistical software version 17.0 (SPSS Inc, Chicago,
IL, USA).

RESULTS

Medical records of 230 patients with HGSC were analyzed. The
median age was 55.5 (19-84) years; 66.5% of patients were post-

menopausal, and 33.5% were premenopausal. Thirty percent of
the patients were single or divorced, and 70% were married;
32.6% of the patients had BMI of <25 and 67.4% were ≥ 25. One
hundred and six (46.1%) patients were FIGO stage I-II, and 124
patients  (53.9%)  were  FIGO  stage  III.  In  the  follow-up,  98
patients were with recurrence of disease. In subgroup analysis,
79 patients (80.6%) were diagnosed in FIGO stage III and 19
patients (19.6%) were in FIGO stage I- II. In addition, 37 patients’

deaths during follow up; 28 patients (78.4%) in FIGO stage III
and eight patients (21.6%) were in FIGO stage I-II. The patients’
demographic characteristics are summarised in Table I.
Table I: Clinicopathological characteristics of high-grade serous ovarian
cancer.

Characteristics No. %
Median age in years (range) 55.5 (19-84)  
  ≤50 85 37.0
  >50 145 63.0
BMI Kg/m2

  <25 75 32.6
  ≥25 155 67.4
No. of childbirths
   ≤2 114 49.6
   >2 116 50.4
Marital Status
   Single 69 30.0
   Married 161 70.0
FIGO
   Stage 1-2 106 46.1
   Stage 3 124 53.9
Menopausal status
   Postmenopausal 153 66.5
   Premenopausal 77 33.5
Lymph node
   Positive 66 28.7
   Negative 164 71.3
BMI: Body mass index; FIGO: The international federatio 126. Obstetrics and
gynecology; CA 125: Cancer Antigen 125.

Figure 1: Receiver operating characteristic curve analysis. Representing
of area under the curve curve=0.605 (p=0.008).
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Table II: Adjusted HRs and 95% CIs for 5-year OS and DFS by stage.

Analysis types All stages combined (n= 230) Stage III (n=124)
HR 95% CI P HR 95% CI P

Unadjusted (OS)       
CA 125 (U/mL) <385 1.00  0.001 1.00  0.008
CA 125 (U/mL) ≥385 3.06 1.50-6.24 3.75 1.41-9.97     
Adjusted for all covariates* (OS)      
CA 125 (U/mL) <385 1.00  0.002 1.00  0.010
CA 125 (U/mL) ≥385 3.13 1.53-6.41 3.73 1.38-10.14   
Unadjusted (DFS)       
CA 125 (U/mL) <385 1.00  <0.001   0.011
CA 125 (U/mL) ≥385 2.23 1.45-3.42 1.22-2.62    
Adjusted for all covariates* (DFS)      
CA 125 (U/mL) <385 1.00  < 0.001   0.076
CA 125 (U/mL) ≥385 2.26 1.47-3.49 0.95-2.54    

Figure 2: Kaplan-Meier curve of disease-free survival by initial CA
125  cutoff  value  for  all  FIGO  stages  of  high-grade  serous  ovarian
cancer patients (<385 U/ml vs.≥ 385 U/ml).

Figure 3: Kaplan-Meier curve of overall  survival by initial  CA 125
cutoff value for all  FIGO stages of high-grade serous ovarian cancer
patients (<385 U/ml vs.≥ 385 U/ml).

Figure 4: Kaplan-Meier curve of disease-free survival by initial CA
125 cut-off value for patients with FIGO stage III of high-grade serous
ovarian cancer patients (<385 U/ml vs.≥ 385 U/ml).
 

Figure 5: Kaplan-Meier curve of overall  survival by initial  CA 125
cutoff  value  for  patients  with  FIGO  stage  III  of  high-grade  serous
ovarian cancer patients (<385 U/ml vs.≥ 385 U/ml).

Among the 230 patients, 210 patients (91.3%) received adju-
vant  chemotherapy,  while  20  patients  (8.7%)  only  had
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surgery without adjuvant chemotherapy. One hundred and
eighty-eight (81.7%) patients had received 4 or more cycles;
42  (18.3%)  had  received  less  than  4  cycles.  Patients
received  neoadjuvant  chemotherapy  before  surgery  were
excluded.

The ability of initial serum CA125 level in predicting pres-
ence of recurrence of ovarian cancer was analysed using
ROC (Receiver operating characteristics) curve analysis. In
this  study  statistically  significant  predictive  value  of  initial
CA125 level was calculated ‘385’ U/ml (p=0.008) with sensi-
tivity (60.5%) and specificity (59%), with corresponding AUC
of 0.605 (95% C.I: 0.529-0.680, p=0.008). Details are shown
in Figure 1.

Five-year disease-free survival and overall survival were esti-
mated  using  the  Kaplan-Meier  method.  The  difference  if
effect of different factors were determined by Log-rank test.
Median CA 125 level in all  stages was 390 U/ml; in FIGO
stage III was 433 U/ml. Patients were divided into groups of
high and low initial  CA 125 levels (cut-off ≥ 385U/ml).   The
5-year DFS of high and low CA 125 levels for all stages in
HGSC was statistically significant (p<0.001), (Figure 2). More-
over,  there  was  a  significant  difference  in  the  5-year  OS
between the two groups (p = 0.001, Figure 3). Details for all
stages are shown in Table II.

The  sub-group  analysis  demonstrated  that  the  significant
survival  difference was seen in FIGO stage III.  Patients with
HGSC with CA 125 level  below 385 U/ml had a significantly
improved 5-year DFS and OS rates within stage III disease
with statistically significant,  (Figure 4 and Figure 5).  Details
for FIGO stage III are shown in table 2. Patients in FIGO stage
I-II,  high  and  low  initial  CA  125  levels  (cut-off  ≥  385U/ml)
could  not  be  found  statistically  significant  in  survival  rates;
5-year DFS (p=0.558) and 5-year OS (p=0.935).

DISCUSSION

Prognosis  of  HGSC is  not  promising and the most  lethal
cancer in gynecologic cancers. In this study, pretreatment
CA 125 levels were evaluated and set forth the prognostic
importance  in  five-year  survival  rates  for  patients  with
HGSC. The patients were reviewed consecutively from two
Oncology Clinics to avoid possible bias, and CA 125 levels
were measured using the similar methods in two centres to
synchronize laboratory data.

Previous  studies  emphasized  the  relationship  between
serum CA 125 levels and survival, but the results are contra-
dictory. Juretzka et al. has studied the predictive value of CA
125 level during neoadjuvant chemotherapy; 241 patients,
who  were  diagnosed  with  ovarian  cancer  and  received
intraperitoneal  therapy following primary treatment,  were
included. The median follow-up time was 10 years.16 They
stratified  CA  125  levels  after  complete  resection  and  adju-
vant chemotherapy in three groups: <10 U/ml, 11–20 U/ml,
and 21– 30 U/ml. OS was longer in patients with CA125 ≤12

U/ml (median 5.8 years) compared with >12 (median 3.7
years, p = 0.0027). This study was focused on posttreatment
CA 125 levels; and results showed that CA 125 levels could
be clued to show recurrence. Predictive value of the pretreat-
ment serum CA125 level for recurrence and overall survival
rates were analysed in present study. Studies showed that
both pre- and post-treatment CA 125 levels are important
and could  be predictive,  if  tumor is  sensitive to  CA 125
levels. Present study indicated that, patients of all stages
included, with CA 125 values <385 U/ml at the time of diag-
nosis had significantly better DFS (p <0.001). Moreover, this
cut-off value was also related to OS (p=0.001).

The importance of baseline CA 125 levels as a predictive
value  for  HGSC  is  reviewed  by  Bachmann  R.  and
colleagues.17 They studied prognostic indicator of pretreat-
ment  serum CA125 in  261 HGSC patients.  Patients  were
divided  into  two  groups,  a  cut‐off‐level  of  500  U/ml  was
chosen. patients with CA125 ≥500 U/ml group had worse
DFS  (P=0.011)  and  OS  (P=0.023)  compared  with  in  the
CA125 <500 U/ml group. They suggested pretreatment CA
125  level  in  all  FIGO  stages  appeared  to  be  helpful  in
predicting  suboptimal  cytoreductive  surgery  for  patients
diagnosed with HGSC. Additionally, May et al., included 212
patients  to  study,  and  the  initial  CA  125  levels  were
measured18;  only  patients  who had  received  neoadjuvant
chemotherapy were excluded from this study.18 All patients
underwent surgery; preoperative CA125 cut-off level  of  174
U/mL was identified. 174 U/mL≤ levels of CA 125 were asso-
ciated  with  worsened  OS  rates  (p<0.001).  In  this  study,
similar  results  were  found  with  different  cut-off  level.
Patients  with  CA  125  levels  ≥  385U/ml  had  worsened
survival rates than patients with CA 125 levels < 385 U/ml
for all FIGO stages of HGSC. This analysis was statistically
significant for both DFS and OS. OS with (HR = 3.13, 95% CI:
1.53-6.41,  p:  0.002)  and  DFS with  (HR = 2.35,  95% CI:
1.51-3.64, p<0.001).

Rossi and colleagues studied preoperative CA 125 levels in
82 patients with ovarian cancer, and as a result, they deter-
mined preoperative CA 125 well correlated with the FIGO
stage  but  not  related  to  relapse  of  disease.19  A  significant
correlation between stage and CA 125 serum levels  was
determined in patients diagnosed at stage I and II. Contrary
to that, no statistically significant relation was determined in
patients diagnosed at stage III or IV. Nagele et al. investi-
gated preoperative CA 125 levels at FIGO stage I patients
and found patients with initial CA 125 levels ≥ 65 Um/L were
associated  with  a  decreased  overall  survival.20  But  after
excluding these patients, only 92 patients had been included
survival  analysis.  The small  sample size  of  patients  may
have caused bias. But this study highlighted the importance
of initial CA 125 level in disease follow-up. Morales-Vásquez.
et al. investigated pretreatment CA 125 level in all types of
ovarian cancer patients as a predictive value.21 Patients with
HGSC  FIGO  stage  III  showed  survival  difference  with  statis-
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tical  significance.  Patients  were  divided  into  two  groups,
according to CA 125 levels and cut-off value was chosen 500
U/mL Pretreatment  CA 125 levels  higher  than  500 U/mL
group showed poor survival analysis than lower than 500
U/mL group (p = 0.032). Present study's findings suggested
that  CA  125  levels  were  correlated  with  survival  results
within FIGO stage III patients; but the same statistical signifi-
cance could not be shown in patients with FIGO stage I and
II. The reason of this may be, in early stages of HGSC life
expectancy is long and in this study follow-up time could be
not enough.

Høgdall  et  al.  investigated  CA125 levels  as  a  prognostic
value for 382 women patients diagnosed with HGSC before
surgery.22  They  analysed  the  CA  125  expression  in  both
tissue of tumor and blood sample of patients for determining
of survival rates. A significant positive correlation was found
between  all  FIGO  stages  and  CA125  tissue  expressions.
Same  statistically  significance  could  not  be  seen  between
initial serum CA 125 level in and survival rates for all FIGO
stages. In sub-group analysis only patients in FIGO stage III
with initial serum CA 125 levels <265.5 U/ml had improved
DFS and OS (p <0.0001). Vega et.al. designed a study with
HGSC with all stages.23 They studied a predictive equation of
metastases with pretreatment CA 125 level. They divided
patients  into  two  groups;  first  group  included  FIGO I-II,  and
second group was with FIGO stage III and IV. They calculated
the cut-off point of the Ca-125 level to predict the presence
of metastases in second study group was 240 u /ml with
statistically significance (P < 0.001).  In present study differ-
ence, patients in FIGO stage III  with initial  CA 125 levels
<385 U/ml had better OS than patients with ≥385U/ml (p:
0.010). 

Gupta  et  al.  investigated  preoperative  CA  125  levels  in
advanced  ovarian  cancer  to  predict  survival  outcomes.24

Four  hundred  and  thirty-five  women  with  all  sub  types  of
epithelial ovarian cancer, FIGO stages III and IV were also
included. As a result, preoperative CA-125 levels of <100
U/ml were found to be statistically significant with better OS
and PFS. This study was similar to this study’s findings but,
in present study, patients diagnosed with HGSC and FIGO
stage I-II-III  were included and excluded those diagnosed
with FIGO stage IV. Both studies found similar results with
different  cut-off  values.  The  present  study  excluded  FIGO
stage IV, this could be the reason of different cut-off values.
Parashkevova and colleagues also studied preoperative CA
125 levels of serous ovarian cancer.25  They included both
LGSCs  and  HGSCs;  in  subgroup  analysis  they  found  cut  off
value 164.5 U/ml especially significant for platinum sensitive
HGSCs.  These  studies  highlight  of  initial  CA  125  level
seemed to predictive value for ovarian cancer especially in
HGSC. This study indicated that initial CA 125 level is an
independent  predictive  of  survival.  In  previous  studies,
investigators especially emphasized CA 125 as a prognostic
tool.  Additionally,  present  study advocates  initial  CA 125

level as predictive marker in HGSC, especially in FIGO stage
III.  Cut-off  value  of  initial  CA  125  was  found  385  U/ml.
Patients with < 385 U/ml CA 125 levels were better survival
rates than ≥ 385U/ml.

As  in  all  studies,  there  are  limitations  in  this  analysis.
Patients of present study were reviewed from two hospitals,
and  surgical  operations  were  performed  by  different
surgeons. In all the patients, surgery was optimal cytoreduc-
tion optimal, and no residual disease was detected. Also, this
study is designed as retrospectively so further prospective
designed studies are needed to support this data.

CONCLUSION

Based on the results of this study, it is concluded that the
examination  of  baseline  CA  125  levels  may  predict  signifi-
cant  prognostic  aspects  among patients  with  HGSC.  The
pretreatment  CA  125  level<385  U/ml  can  advocate  signifi-
cantly better DFS, and OS and this cut-off value may predict
a prognosis of the disease.
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