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Abstract. Background: Despite radical surgical and
chemotherapeutic treatment of ovarian cancer, the majority
of patients develop recurrence and die due to progressive
disease. Routine measurement of the tumor marker CA-125
is often used in the follow-up management. However, the role
of preoperative CA-125 as a prognostic factor before
secondary cytoreduction of relapsed ovarian cancer has not
been determined. Patients and Methods: CA-125 serum
concentration and relevant clinico-pathological variables
were analyzed regarding their potential prognostic impact in
patients selected for secondary cytoreduction of recurrent
epithelial ovarian cancer. Results: In total, 48 patients
underwent secondary cytoreduction at the University Medical
Center Hamburg-Eppendorf between 1996 and 2004 and 36
patients were evaluable for serum CA-125 concentration.
Median age was 60 years (range 30-78 years) and median
relapse-free survival before secondary cytoreduction was 18
months. The median time to progression after secondary
surgery was 22 months (range 1-100 months), and median
overall survival was 26 months (range 1-100 months). Serum
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CA-125 at the time of secondary cytoreduction was elevated
(>35 kU/L) in 30 of 36 patients (81% ) with a median of 212
kU/L (range 6-3866 kU/L). Multivariate analysis did not
reveal a prognostic significance for preoperative CA-125. The
only independent prognostic factors of improved survival were
progression-free interval before secondary cytoreduction
(p=0.047) and minimal residual disease after secondary
cytoreduction (p=0.024). Conclusion: Although most patients
had elevated serum CA-125 at the time of secondary
cytoreductive surgery, CA-125 had no prognostic relevance.

Ovarian cancer accounts for the highest mortality of all
gynecologic malignancies and is the fourth most frequent
cancer in women (1). Despite radical surgery and adjuvant
systemic chemotherapy, the majority of patients develop
recurrent disease (2). Because of this high likelihood of
disease recurrence, most women are closely monitored after
completing initial treatment. The usual follow-up consists of
history of typical symptoms such as abdominal pain,
bloating, swelling or dyspepsia and clinical examination
including a pelvic exam (3). Besides vaginal and abdominal
ultrasound, radiological assessment should not regularly be
performed during follow-up outside of clinical trials because
results are often misleading due to scarring after radical
primary surgery and small peritoneal deposits are often
missed by computed tomography (CT) or magnetic
resonance imaging (MRI) (4-6).

The serum marker cancer antigen (CA)-125 is a useful
alternative method of monitoring disease progression in
epithelial ovarian cancer. It was first described in 1981 by
Robert Bast and colleagues as an antigen that is increased in
the majority of patients with epithelial ovarian cancer (7)
and was later shown to correlate with the course of the
disease (8). The CA-125 molecule is a high molecular
weight membrane glycoprotein that is not exclusively
expressed on ovarian cancer tumor cells but also by a
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number of other cell types including pleura, peritoneum and
mullerian epithelia (9). A rising CA-125 during follow-up is
increasingly accepted as an indicator of disease recurrence
in patients with ovarian cancer (10, 11).

Although primary cytoreductive surgery is well accepted as
the crucial step of initial management, the use of cytoreductive
surgery in the setting of recurrent disease is less clearly
defined. Most retrospective studies have demonstrated a
benefit of secondary cytoreduction but to date, there is no data
from randomized phase 3 trials available (12, 13). Moreover,
prognostic or predictive markers regarding the outcome of
surgery in relapsed ovarian cancer have yet to be defined.
Therefore the current study was conducted to determine the
role and prognostic significance of preoperative CA-125 in
recurrent ovarian cancer before secondary cytoreduction.

Patients and Methods

Patients with relapsed epithelial ovarian carcinoma who presented
for secondary surgery at the University Medical Center Hamburg-
Eppendorf between 1996 and 2004 were included in this study.
Patients who were considered to have recurrent disease that was
resectable then underwent an attempted secondary cytoreduction.
This was defined as a surgical exploration with the intent of resecting
all visible tumor. The decision to attempt secondary cytoreduction
was based on the results of clinical examination, previous therapies
and performance status of the patient on an individual basis.
Additional radiological examinations were performed if necessary,
but besides vaginal ultrasound, no other routine test was performed.
All cases were discussed at an interdisciplinary tumor board
consisting of gynecological oncologists, medical oncologists,
radiologists, pathologists and surgical oncologists if necessary.
Patients who had ovarian carcinoma of low malignant potential
(borderline tumors) and patients who underwent surgery solely for
the correction of bowel obstruction were excluded from the present
analysis. Clinicopathological factors were evaluated by reviewing
medical charts and pathological records. Clinical outcome was
followed from the date of surgery to the date of death or the date of
last follow-up for patients who remained alive. Median follow up
was 13 months (range 1-100 months). All patients gave written
informed consent for tissue collection and review of their medical
records according to the Investigational Review Board and Ethics
Committee guidelines.

CA-125 was measured by a commercially available radioimmu-
noassay used throughout the study period.

Analysis of potential prognostic factors was performed with the
log-rank test for categorical factors and the Cox proportional
hazards model for continuous factors. Probability values less than
0.05 were regarded as statistically significant. All statistical analyses
were conducted using SPSS software Version 15 (SPSS Inc.,
Chicago, IL, USA).

Results

A total of 48 patients were included in this study; detailed
patient characteristics are listed in Table I. Twelve cases were
not available for CA-125 assessment before surgery and were
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excluded from the tumor marker analysis. All patients
underwent secondary cytoreduction defined as a surgical
exploration with the intent to resect all visible disease. Median
age was 60 years (range 30-78 years). Median relapse-free
survival before secondary cytoreduction was 18 months (range
5-100 months) and the median time to progression after
secondary surgery was 22 months (range 1-100 months).
Median overall survival after secondary debulking was 26
months (range 1-100 months). Disease recurrence was located
mainly at the intestine (Table II). A complete tumor resection
of all visible disease was achieved in 33% of the patients.
Overall, 44% of the patients had residual disease less than
5 mm in greatest diameter (Table I).

Serum CA-125 at time of relapse surgery was elevated (>35
kU/L) in 30 out of 36 patients (81% ) with a median of
212 kU/L (range 6-3866).

Multivariate analysis of all relevant biological and surgical
parameters did not reveal any prognostic significance for
preoperative serum CA-125 concentration (Table III). The
only independent prognostic factors of improved survival
were the progression-free interval before secondary
cytoreduction (p=0.047) and minimal disease after secondary
cytoreduction (p=0.024).

Discussion

To determine the prognostic role of CA-125 in recurrent
ovarian cancer before secondary cytoreduction, 48 patients
with relapsed epithelial ovarian carcinoma who presented for
surgery were analyzed. Secondary cytoreduction was defined
as a surgical exploration with the intent to resect all visible
disease. Complete tumor resection was achieved in 33% of
the patients with a rate of 44% of patients that had residual
disease of less than 5 mm in greatest diameter.

Although cytoreductive surgery is well established in the
primary management of ovarian cancer, the use of
cytoreductive surgery in the setting of recurrent disease is
defined less clearly as there are no data from randomized
phase 3 trials available. Retrospective analyses demonstrated
that selected patients can benefit from surgical efforts in
relapsed disease, but there is no consensus on appropriate
criteria and parameters to select these patients. It is believed
that secondary debulking yields a survival benefit mainly in
platinum sensitive patients. The first study regarding the
value of secondary cytoreduction was published more than
20 years ago by Berek et al. (14). More recently, the
Arbeitsgemeinschaft Gynikologische Onkologie (AGO-
OVAR) conducted a retrospective multicenter trial (AGO-
DESKTOP I) to analyze patients with secondary
cytoreduction and determine prognostic and predictive
markers (12). They found that only complete resection was
associated with prolonged survival and identified a criteria
panel associated with complete cytoreduction, which is
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Table 1. Patient characteristics (n=48).

Age (years)

Median 60
Range 30-78
FIGO-Stage at initial diagnosis
1 4
1T 5
11 32
I\% 7
Grading
1 3
2 3
3 32
Not determined/unknown 10
Residual tumor after secondary
surgery
Microscopic 16
<0.5 cm 5
0.5-1 cm 2
1-2 cm 5
>2 cm 8
Not determined / unknown 12
Histological subtype
Serous 33
Mucinous 4
Endometrioid 1
Clear cell 1
Undifferentiated 9
Ascites before surgery
None 19
<500 mL 13
>500 mL 7
Not determined/unknown 9

currently being verified in a prospective trial (AGO-
DESKTOP II). Patient recruitment has finished and final
results of this trial are pending. Regarding the optimal result
of secondary cytoreduction, other authors found different
results: Chi et al. demonstrated in a large single center
retrospective analysis at the Memorial Sloan-Kettering
Cancer Center that patients with residual tumor up to 5 mm
could benefit from secondary cytoreduction (15), confirming
earlier results of a study by Jénicke et al. (13). In the current
study, 5 mm was found to be the optimal cut-off for residual
disease of patients who benefit from secondary cytoreduction
(data on file).

A rising CA-125 during follow-up 1is increasingly
accepted as a sign of recurrent disease in ovarian cancer
(10). The Gynecologic Cancer Intergroup (GCIG) has
therefore proposed a definition of disease progression on the
basis of CA-125 serum concentrations (16). Patients with
increased pre-treatment CA-125 concentrations that later
normalize need to have CA-125 concentrations more than
two times the upper limit of normal on two occasions at least
one week apart for disease to be considered progressive; in

Table II. Localization of recurrent disease at secondary surgery, multiple
sites per patient possible (n=37).

Localization n %

Small intestine 8 22%
Mesenterium 7 19%
Liver 6 16%
Transverse colon 6 16%
Pelvis 5 14%
Vaginal cuff 4 11%
Abdominal wall 4 11%
Pancreas 4 11%
Sigmoid colon 3 8%
Bladder 3 8%
Stomach 3 8%
Spleen 3 8%
Paraaortic lymph nodes 3 8%
Diaphragm 2 5%
Rectum 2 5%
Omentum minus 2 5%
Iliac lymph nodes 1 3%
Inguinal lymph nodes 1 3%
Skin 1 3%

patients with increased pre-treatment CA-125 concentrations
that never normalized during treatment, CA-125
concentrations need to be more than two times the nadir
value on two occasions at least one week apart; patients with
normal pre-treatment CA-125 concentrations need to have
CA-125 concentrations more than two times the upper limit
of normal on two occasions at least one week apart. This
definition is currently being incorporated into many clinical
trials and has been validated by comparing disease
progression defined by RECIST criteria (17) and GCIG
criteria in a large randomized phase 3 trial (10).

In this study, it was observed that most patients with
relapsed ovarian cancer also had an increased CA-125 (81%),
a rate similar to the results of van der Burg er al. (18).
However, a prognostic relevance of increased CA-125 was not
observed in multivariate analysis (p=0.999, Table III). The
only independent prognostic factors of improved survival in
this cohort were the progression-free interval before secondary
cytoreduction (p=0.047) and minimal residual disease after
secondary cytoreduction (p=0.024), confirming previous
results of other retrospective analyses (12). Although only
CA-125 above the upper limit of normal (35 kU/L) has been
considered suspicious of relapsed disease in this study as well
as in most of the other trials, disease progression might
already be predicted by increasing values within the normal
range. A small study of 11 patients by Wilder et al. suggested
that a progressive increase of serum CA-125 concentration
within the normal range in three consecutive measurements
was highly predictive of tumor recurrence (19). Another study
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Table III. Multivariate analysis to determine the impact on overall survival based on 33 patients (CA-125 missing in 12 patients, additional variables

missing in 3 patients).

Predictive factor p-Value
Minimal residual disease after secondary cytoreduction 0.024
Minimal residual disease after primary cytoreduction 0.846
Progression-free interval before secondary cytoreduction (months) 0.047
Initial FIGO — stage (I vs. I vs. III vs. IV) 0.593
Age (below vs. above 60 years) 0.147
Histological subtype (serous vs. mucinous vs. others) 0.290
Grading (GI vs. GII vs. GIII) 0.590
Ascites (below vs. above 500 mL) 0.876
Preoperative CA — 125 (below vs. above 35 kU/L) 0.999
Locoregional vs. diffuse relapse 0.164
Second-line chemotherapy (platinum-based vs. non platinum-base) 0.464
Bowel resection (yes/no) 0.377
Diaphragmal resection (yes/no) 0.689
Upper abdominal resection (yes/no) 0.872
Lymphadenectomy (yes/no) 0.186
of 39 patients with marker-positive ovarian cancer Acknowledgements

demonstrated that an absolute increase of CA-125 serum
concentration of 10 kU/L within the normal range or a relative
increase of 100% compared to nadir concentration was highly
predictive of recurrence (20). These criteria for relapsed
ovarian cancer should be further evaluated in larger patient
cohorts to improve selection of possible candidates for
secondary cytoreduction, as early detection of more localized
disease could potentially facilitate optimal resection. However,
a survival benefit for early treatment of relapsed ovarian
cancer based on CA-125 measurement has not been verified.
The European Organization for Research and Treatment in
Cancer (EORTC) randomized women with rising CA-125
following primary treatment to immediate second-line
treatment or delayed until onset of symptoms or clinical
recurrence. Patient recruitment was finished in 2008 and final
results are expected at the ASCO annual meeting 2009.

Another possibility to improve patient selection and
planning of surgical interventions could be the application of
more sensitive radiological assessments such as PET/CT.
Bristow et al. demonstrated in a study of 14 patients with
rising CA-125 concentrations that PET/CT was able to detect
localized recurrent disease while conventional imaging was
negative or equivocal (21). Thus, a possible algorithm for
future follow-up management of patients with epithelial
ovarian cancer could consist of regular CA-125
measurement, taking serial increase within the normal range
into account, followed by PET/CT in case of rising CA-125
concentrations to select patients for possible secondary
cytoreduction. A prospective evaluation of this algorithm
within a clinical trial is highly desirable. CA-125 alone,
although elevated in more than 80% of the patients in this
study, was not prognostically relevant in this setting.
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