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Introduction

Determination of CA 125 started in 1981,
when Bast et al. (1) discovered the monoclonal anti-
body OC-125 belonging to immunoglobulin G class

(IgG
1
) using Kohler and Milstein’s technique of hy-

bridization.  

CA 125 antigen is produced in amniotic cells of
the 7 weeks old embryo, while in adults it can be
detected in the epithelium of most organs which orig-
inate from Muller ducts. Its presence is confirmed in
placental tissue, mothers’ milk after childbirth, bron-
chopulmonal and cervical mucus, pleural exudates,
semen, content of benign and malignant ovarian
tumors. It is released in blood circulation by different
tissues sheathed by peritoneum, especially in the
presence of inflammation with adhesion creation (2,
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Summary: In 60 patients operated in stages III and IV of
epithelial ovarian carcinoma continuous determination of
CA 125 from serum was done during the following 2 years.
The main condition for entering the survey were elevated
values of CA 125 in serum > 35 U/mL and histologically
verified epithelial ovarian carcinoma. The aim of the survey
was to perform statistical assessment of serum CA 125
determination in diagnostics of recurrence and progression
of the disease in stages III and IV of epithelial ovarian car-
cinoma, and percentage (%) of false positive and negative
results. Determination of CA 125 from serum during 2
postoperative years is a reliable but not completely certain
diagnostic parameter in detection of the disease progres-
sion in stages III and IV of epithelial ovarian carcinoma
(sensitivity 79.3%, specificity 97.1%, positive predictive
value 91.2%, negative predictive value 92.4%, test accura-
cy 92.1%). False positive (0.7%) and false negative results
(4.7%) of individual tests were present in 5.4% of all sam-
ples.

Keywords: CA 125, ovarian carcinoma, recurrence, diag-
nostic importance

Kratak sadr`aj: Kod 60 pacijentkinja koje su operisane u
stadijumu III i IV epitelijalnih karcinoma jajnika vr{eno je
kontinuirano odre|ivanje CA 125 iz seruma tokom naredne
2 godine. Osnovni uslov za ulazak u istra`ivanje bilo je pris-
ustvo preoperativno povi{enih vrednosti CA 125 u serumu
> 35 U/mL i histolo{ki potvr|en epitelijalni karcinom jajni-
ka.  Cilj rada je bio da se izvr{i statisti~ka ocena odre|iva-
nja CA 125 u serumu u dijagnostici recidiva i progresije
bolesti u stadijumima III i IV epitelijalnih karcinoma jajnika
i procenat (%) la`no pozitivnih i negativnih rezultata. Odre-
|ivanje koncentracije CA 125 u serumu tokom 2 postope-
rativne godine predstavlja pouzdan ali ne i apsolutno sigu-
ran dijagnosti~ki parametar u detekciji progresije bolesti u
stadijumu III i IV epitelijalnih karcinoma jajnika (senzitivnost
79,3%, specifi~nost 97,1%, pozitivna prediktivna vrednost
91,2%, negativna prediktivna vrednost 92,4%, ta~nost testa
92,1%). La`no pozitivni (0,7%) i la`no negativni rezultati
(4,7%) pojedina~nih odre|ivanja prisutni su ukupno kod
5,4 % svih uzoraka odre|ivanja. 

Klju~ne re~i: CA 125, karcinom jajnika, recidiv, dijagnos-
ti~ki zna~aj.

Address for correspondence:

Prof. dr sc. Sr|an \ur|evi}
Klinika za ginekologiju i aku{erstvo
ul. Branimira ]osi}a 37, 21000 Novi Sad
Tel.: 063/1822–309, 021/4899–231
e-mail: winterªeunet.yu



JMB 2008; 27 (1) 31

3). The upper level of referent values for CA 125 in
serum is 35 U/mL and can be seen in about 99% of
healthy people. More than 83% of patients with
epithelial ovarian carcinoma have elevated values of
CA 125 higher than 35 U/mL at the moment of diag-
nosing the disease. Elevated values are present in
about 50% of patients in stage I, and in over 90% of
patients in advanced stages III and IV of ovarian car-
cinoma (4). In cases of ovarian carcinoma, preopera-
tively determined values of CA 125 in serum are cor-
related with the extent of the expansion of the disease
(St, stage), histological type of tumor and degree of
differentiation of malignant cells (Gr, gradus) (5).
Elevated values of up to 65 U/mL in serum can also
be found in other malignant tumors (pancreas,
breast, colon, bladder, lungs, liver) and in different
benign diseases (diverticulosis of colon, uterine myo-
ma, endometriosis, benign ovarian cysts, tuboovarian
abscess, ectopic pregnancy, ovarian hyperstimulation
syndrome) as well (6). 

The level of serum CA 125 which indisputably
confirms a malignant process in the organism is quite
debatable, and according to various authors, ranges
from 65 to 200 U/mL (7, 8). The role of serum CA
125 as a biochemical parameter in the initial phase
of the disease has not provided desired results (9).
Level of serum CA 125 after the surgery can indicate
regression or progression of ovarian carcinoma in
over 90% of the patients who had had elevated val-
ues of CA 125 prior to the surgery. Elevated values of
CA 125 immediately after the surgery can result from
the surgery itself, so determination should be post-
poned for one month, when normal values after com-
plete surgical reduction of tumor can last for weeks
(10). Postoperative levels of CA 125 >35 U/mL in
patients with no residual tumor and values > 65
U/mL in those with residual tumor implants represent
a separate prognostic factor in the further course of
the disease. Before the »second look« surgery, which
confirmed the recurrence or progression of the dis-
ease, 62–88% of the patients had elevated values of
CA 125, and values of Ca 125 < 35 U/mL cannot
definitely rule out the presence of the tumor (11). 

The importance of continuous determination of
CA 125 tumor marker has not been precisely defined
and has to be adjusted to each single case (12). The
aim of the survey was to make a statistic evaluation of
the continuous postoperative determination of CA
125 levels in diagnosing progression of the disease in
stages III and IV of epithelial ovarian carcinoma, as
well as percentage (%) of false positive and false neg-
ative results. Diagnostic importance of CA 125 in
detection of recurrence of serous and other histolo-
gical subgroups of epithelial ovarian carcinoma
(mucinous, endometrioid, clear cell) has been exami-
ned in this study.

Patients and Methods

The survey involved 60 patients operated on at
the Clinic for Gynecology and Obstetrics, Clinical
Center of Vojvodina. All patients were operated in
stages III and IV of epithelial ovarian carcinoma, ac-
cording to the present FIGO classification. Patients
were 21–80 years old (47.8 on average). There were
37 (61.6%) patients in stage III and 23 (38.4%)
patients in stage IV. Distribution according to histo-
logical group of malignant epithelial ovarian tumors
was: serous (38), mucinous (12), endometrioid (8),
clear cell carcinoma (2). Complete surgical reduc-
tion, without residual tumor tissue, was done in 37
(61.6%) patients, while partial reduction with residual
implants smaller than 5 mm in the longest diameter
was done in 23 (38.4%) patients. Postoperatively, 6
cycles of chemotherapy in accordance with current
protocols for epithelial ovarian carcinoma (Taxol,
Carboplatin) were ordinated. Basic conditions for
entering the survey were elevated values of serum CA
125, more than 35 U/mL, prior to the surgery, and
histologically confirmed ovarian carcinoma belonging
to the group of epithelial tumors. In 4 patients in
stage IV, who died 12 months after the beginning of
the survey, determination of CA 125 was not con-
ducted after that period. Control clinical examina-
tions were done 30 days after the surgery, and then
once every 3 months during the following 2 postope-
rative years, when determination of the levels of CA
125 from blood samples was also done. Control exa-
mination consisted of detailed anamnestic question-
ing, general physical, gynecologic examination, ultra-
sound examination of upper abdominal organs as
well as basic laboratory blood analyses. Control CT
scan of abdominal and pelvic organs was performed
in all patients with complete reduction of the tumor,
without residual implants on peritoneum and intra-
abdominal organs, at the end of the first and the sec-
ond postoperative years. When any suspicion on re-
currence, based on conducted examinations, arose,
additional examinations, or »second look« surgery,
were done. Tumor recurrences were confirmed by
pathohistological examination of bioptic or intraoper-
atively taken samples of tumor tissue, which were
microscopically the same as the primary tumor. Pa-
tients with partial tumor reduction and residual im-
plants after chemotherapy were reoperated (second
look surgery). Activation of residual tumor was con-
firmed if during the »second look« surgery implants
were larger than 5 mm, or new metastases in the
abdomen were found, compared to primary operative
reports. 

When processing the results, we divided all pa-
tients into 3 subgroups according to Schegel’s de-
gree of tumor activity: A0 – complete remission (sta-
ble course of the disease), A2 – partial remission (ap-
pearance of the recurrence) and A3 – disease pro-
gression (activation of the residual tumor) (13).
Patients from subgroup A0 with stable course of the
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disease were the control group, with emersion of truly
negative and false positive results according to upper
limit of referent values for CA 125 (35 U/mL). Pa-
tients from A2 and A3 subgroups were the examined
group with truly positive and false negative results.  In
each case when elevated levels of serum CA 125
were found, we performed a control CA 125 deter-
mination in 7 days, and if the values were still elevat-
ed, we considered it to be a truly positive result, while
in cases when repeated testing showed results within
the referent  range, we considered previous elevated
values of CA 125 as a false positive result. Every time
we proved the recurrence or the progression of the
disease during the patient’s follow up, we also noted
the values of serum CA 125. If they were <35 U/mL,
we considered it as a false negative CA 125 result,
while if they were elevated as a truly positive result.  

For determining the tumor marker CA 125 con-
centration in blood, we used serum obtained from 5
mL of venous blood. Carbohydrate antigen CA 125
was determined by a commercial Abbott CA 125-EIA
Monoclonal test produced by Abbott Company, on
Abbott’s company EIA spectrometer (14). Upper
level of referent values for CA 125 tumor marker was
35 U/mL.

Statistics

All results from the survey were shown in tables
and graphically. When evaluating diagnostic signifi-
cance of CA 125 in detection of the recurrence and
progression of the disease after the surgery, we were
monitoring the period from the 3rd to the 24th month.
For evaluating the diagnostic significance of tumor
markers, we used methodology for calculating diag-
nostic significance of tests in medicine (15, 16).

Results and Discussion

Preoperatively, all patients had elevated values
of blood CA 125 compared to the upper level of re-
ferent values (35 U/mL), ranging from 41 to 860
U/mL (x = 352.2 U/mL, SD ± 267.8, CV 76.0).
Distribution of the patients according to the degree of
the tumor activity after the surgery was as follows: A0
(stable course of the disease) – 30 (50 %), A2 (appe-
arance of the recurrence) – 15 (25 %), and A3 (pro-
gression of the residual tumor) – 15 (25 %). 

Figure 1 shows the distribution of arithmetic
means during two-year serum CA 125 determination
according to degrees of tumor activity (A0, A2, and
A3).  Diagnostic significance of continuous postoper-
ative determination of tumor marker CA 125 in the
detection of recurrence and progression of the disea-
se in stages III and IV of epithelial ovarian carcinoma
is shown in Table I. Table II shows statistical the eva-
luation (T test) of applying CA 125 in detection of the

disease progression in different histological sub-
groups of epithelial ovarian carcinoma. 

During the continuous determination of the tu-
mor marker there were 448 single determinations of
CA 125 blood concentration (subgroup A0 – 240,
subgroups A2 and A3 – 208 tests). False positive
results appeared in 24 (5.3 %) tests: false positive in 3
(0.7 %) and false negative in 21 (4.7 %) cases. Serial
postoperative CA 125 determination in controlling
the state of operated patients with ovarian carcinoma
is a standard procedure applied in most countries.
The aim of these controls is to discover the recur-
rence or progression of carcinoma during the post-

Table I Diagnostic importance of CA 125 in postoperative
detection of the disease progression in stages III and IV of
epithelial ovarian carcinoma.

Diagnostic importance (%) CA 125 (35 U/mL)

Sensitivity

Specificity

Positive predictive value

Negative predictive value

Test accuracy

79.3

97.1

91.2

92.4

92.1

Table II Statistical evaluation (T-test) of CA 125 usage in
detection of recurrence and progression of the disease in dif-
ferent histological groups of epithelial ovarian carcinoma.

Evaluation of 
statistical 
significance

Histological sort of epithelial 
ovarian cancer

Serous 
carcinoma

Mucinous,
endometriod 
and clear cell

T test 0.74 0

p 0.45 1.00

Figure 1 Medium CA 125 serum levels in correlation with
the extent of tumor activity during the two-year period of
follow up
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operative period in the pre-clinical phase of the dis-
ease, and prescribe the second line of chemotherapy
as soon as possible in order to prolong life expectan-
cy (4, 5). Different authors say that the average time
from elevation of CA 125 values to clinical progres-
sion of the disease is 3 to 4 months (17, 18). Recur-
rence of the disease after chemotherapy is incurable
in most cases. Objectively, we can only speak about
qualitative life prolonging, where patients in whom
progression of the disease is very early detected,
when no clinical symptoms and signs of the disease
have appeared, have highest chances (11). In order
to precisely evaluate the success of second line
chemotherapy, administration based on elevated val-
ues of CA 125 and its effects on the outcome of the
disease in patients with ovarian carcinoma who
underwent surgery, multicentric randomized study,
organized by ‘The Medical Research Council (UK)
and the European Organisation for Research and
Treatment of Cancer’, was conducted (19). This
study shows that postoperative determination of CA
125 should not be done in all patients treated be-
cause of ovarian carcinoma, but only in cases of cli-
nical suspicion that the recurrence of the disease
really occurred. It has also been shown that chemo-
therapy administration in asymptomatic patients with
elevated values of CA 125 does not have any signifi-
cant impact on the course of the disease. However,
patients with ovarian carcinoma cannot be deprived
of control of the physical state and the course of the
disease, nor the possibility to prove the recurrence by
measuring CA 125 and administer proper treatment.
Tuxen et al. (20) conducted a study on 225 patients
in stages I c – IV of ovarian carcinoma, and found the
CA 125 sensitivity of 76% and false positive results in
1% of the cases in detection of the disease progres-
sion after the first line of chemotherapy. Rustin et al.
(21) showed that double rise of serum CA 125 values
above the level of referent values stands as a stand-
alone parameter which indicates progression of the
disease (sensitivity 84 %, false positive results < 2%).
Murakami et al. (22) examined the possibility of com-
bined usage of PET-scan and tumor marker CA 125 in
detection of epithelial ovarian tumor recurrence.
Sensitivity of combined usage of PET scan and CA 125
is 97.8 %, with only one false negative case, where
these two methods have complementary influence in
detection of epithelial ovarian tumor recurrence. 

Different authors showed that serial determina-
tion of CA 125 after the primary therapy indicates
early detection of tumor recurrence, although elevat-
ed values of CA 125 are less present in mucous and
light cell than serous ovarian carcinoma (23). During
continuous determination of CA 125, Meyer et al.
(24) noted false positive results in 3% and false nega-
tive in up to 20% of the samples. In our survey, sen-
sitivity of serum CA 125 (>35 U/mL) in detection of
recurrence and progression of the disease in stages
III and IV of epithelial ovarian carcinoma is 79.3%
and is similar to the results of other authors (Tuxen,
Rustin), even though in these studies, heterogeneous
groups of ovarian carcinoma regarding histology and
stages were dealt with (5, 17, 20, 21). Specificity,
positive and negative predictive value and test accu-
racy are high, over 90%. False negative results of
determination were recorded in 0.7% of CA 125
processed samples, which is slightly lower than the
other authors’ results, where this percentage is 1–3%. 

After diagnosing the recurrence or activation of
the residual tumor during or after chemotherapy, le-
vels of serum CA 125 in our survey show continuous
and progressive rise regardless of treatment. Usage
of CA 125 in detection of recurrence and progression
of the disease between serous and other groups of
epithelial ovarian carcinoma (mucinous, endometri-
oid, clear cell) does not show a statistically relevant
difference (p > 0.05). The combined usage of PET
scan and CA 125 has a higher sensitivity level in
detection of the recurrence of epithelial ovarian carci-
noma (97.8 %), compared to standalone determina-
tion of serum CA 125 (22). Unfortunately, usage of
PET scan significantly rises the price of the whole pro-
cedure, and is not yet available for mass usage, espe-
cially in economically poor and developing countries. 

In our study, false negative results percentage of
CA 125 determination (4.7%) was lower, compared
to the works of other authors (24, 25). Continuous
determination of serum CA 125 concentration during
the first 2 postoperative years is a reliable, but not
completely certain diagnostic parameter in the detec-
tion of recurrence and progression of the disease in
patients in stages III and IV of epithelial ovarian car-
cinoma (sensitivity 79.3%, specificity 97.1%, test accu-
racy 92.1%).
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