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Summary

Purpose of Investigation: The aims of study were to evaluate potential prognostic laboratory factors in ovarian cancer (blood count
parameters and tumor markers) and to relate these parameters with prognostic factors. Materials and Methods: The authors evaluated
patients that underwent surgical treatment and with confirmed histopathologic diagnosis of ovarian cancer. Age, FIGO stage, type of
surgery, serum levels of tumor markers, parameters of blood count, disease-free and overall survival were recorded. Mann-Whitney test
was performed. The significance level was less than 0.05. Results: Higher levels of CA 125, CA 15.3, and platelets were found in the
group with Stage III/IV, since hemoglobin levels were higher in stage I/I1 (p < 0.05). CEA levels were higher in the group of non-serous
neoplasms (p < 0.05). Higher levels of CA125, CA15.3 and platelets were seen in the group histological grade 2/3 (p < 0.05). Conclu-
sion: CA 125, CA 15.3, hemoglobin, and platelets can be related prognostic factors in ovarian cancer.
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Introduction

Ovarian cancer is the main cause of death among gyne-
cological malignancies due to deficiency of effective meth-
ods for early diagnosis of this neoplasm [1, 2]. The
five-year survival for patients diagnosed with Stage I
ranges between 80 and 90%, whereas for patients with
Stages III and IV, it ranges from 5 to 50%. Currently, about
60-65% of patients are in Stage III at diagnosis, which ex-
plains the high mortality of this neoplasm [3]. Although un-
dergoing adequate treatment, 75% of cases have a
recurrence of the disease, many of which occur within the
first two years [4, 5].

Approximately 80-90% of ovarian cancers are derived
from the surface epithelium [6]. The epithelial tumors are
classified into well-differentiated, moderately differenti-
ated, and poorly differentiated. Poorly differentiated ep-
ithelial tumors are associated with poor prognosis [3].

Histological type, staging, residual disease after initial
surgery, and tumor grade are the most important clinical-
pathological factors related to the prognosis of patients with
epithelial ovarian cancer. New studies have evaluated prog-
nostic factors in ovarian malignancies, such as hemoglobin
and platelets, and tumor markers [7-10]. Salvage surgery
at recurrence was independent prognostic factors in patients
with recurrent early-stage ovarian cancer [11]. In border-
line tumors, some studies have shown levels of CA-125 re-
lated to the prognosis of neoplasia [12, 13].

The aims of this study were to evaluate potential prog-
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nostic laboratory factors in ovarian cancer (blood count pa-
rameters and tumor markers), and to relate these parameters
with clinical and pathological prognostic factors.

Materials and Methods

A retrospective study was performed at the Discipline of Ob-
stetrics and Gynecology / Oncology Research Institute (IPON) of
Federal University of the Triangulo Mineiro (UFTM). The authors
evaluated the patients in the Pelvic Mass Service that underwent
surgical treatment according to predetermined criteria [14, 15],
and they had confirmed histopathologic diagnosis of primary ma-
lignant ovarian tumor over a period of ten years. The indication
criteria for laparotomy were anechoic cysts with a maximum di-
ameter less than seven cm, persistence of change for more than six
months, altered tumor markers, anechoic cysts with a maximum
greater than or equal to seven cm diameter, ovarian tumors with
solid content, presence of intracystic vegetation, thick septa, two
or more thin septa, and resistance index by color Doppler less than
or equal to 0.4.

Age, FIGO stage, type of surgery, chemotherapy, serum lev-
els of tumor markers (CA-125, CA-15.3, CA-19.9, CEA, and
AFP) parameters, blood count (hemoglobin, WBC, platelets),
disease-free and overall survival were recorded. The parameters
of blood count and tumor markers were evaluated from blood
collected preoperatively.

Data were analyzed using GraphPad Instat software. Values
were expressed as medians (25 - 75 percentiles). The laboratory
test results were compared between groups using unpaired
Mann-Whitney test. The significance level was less than 0.05.

The Research Ethics Committee of Federal University of
Triangulo Mineiro (protocol number 116.1953/2011) approved
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Table 1. — Laboratory parameters in Stages I/Il and III/IV of ovarian malignancies.

Stage I/11 Stage I1I/IV p

CA-125 (U/ml) 16.34 (8.55-24.16) 105.25 (54.27-519.75) <0.0001
CA-15.3 (U/ml) 18.7 (14.85-25.88) 47.1 (24.2-88.5) 0.0013
AFP (U/ml) 1.5(1.21-2.07) 1.57 (1.24-2.5) 0.93
CEA (U/ml) 1.04 (0.65-1.39) 1.5 (0.89-2.5) 0.19
CA-19.9 (U/ml) 11 (4.8-21.21) 10.4 (3.95-129.25) 0.54
Haemoglobin (g/100 ml) 13.75 (12-14.3) 11.45 (10.77-13.17) 0.01
Leucocytes (/mm?) 7,730 (5,950-9,000) 9,050 (6,800—11,000) 0.10

Platelets (/mm®) 272,000 (245,000-326,000)

345,500 (290,250—-501,250)  0.02

Mann-Whitney test. Values are medians (25—75 percentiles).

Table 2. — Laboratory parameters in histological grades 1, 2, and 3 in ovarian malignancies.

Grade 1 Grades 2/3 p

CA-125 (U/ml) 16.5 (9.2-25.22) 238 (54.27—704.52) 0.0002
CA-15.3 (U/ml) 19.4 (15.72-23.65) 471 (27.25-88.5) 0.004
AFP (U/ml) 157 (1.22-1.17) 157 (1.23-1.87) 0.95
CEA (U/ml) 1.28 (0.63-1.66) 136 (1.02-1.69) 0.56
CA-19.9 (U/ml) 10.26 (4.15-19.36) 88 (3.6-635) 0.70
Haemoglobin (/100ml) 12.85 (11.3-143) 2.4 (11.2-13.5) 041
Leucocytes (/ mm’) 7,440 (5,405-9,150) 8,800 (7,540—10,200) 0.10

Platelets (/mm’) 271,000 (237,000-318,000)

326,000 (291,000—509,000)  0.02

Mann-Whitney test. Values are medians (25—75 percentiles).

this research.

Results

The authors evaluated 54 patients with ovarian malignant
neoplasms. The average age of the patients was 46.7 £+ 13.8
years. Thirty-five patients (64.8%) underwent complete sur-
gery, ten (18.5%) underwent unilateral or bilateral salpingo-
oophorectomy, seven (13%) underwent optimal debulking,
and one patient underwent suboptimal debulking. Fifteen pa-
tients (27.8%) were in Stage 1A, one (1.8%) in Stage IB,
eight (14.8%) in Stage IC, one (1.8%) in Stage IIB, two
(3.7%) in Stage IIC, five (9.2%) in Stage I1IA, one (1.8%) in
Stage I1IB, 16 (29.6%) in Stage IIIC, and five (9.2%) in
Stage IV. Thirty-seven patients (68.5%) underwent
chemotherapy. Eleven (20.3%) patients died.

Two groups are evaluated in Table 1: Stage I/II (n =27)
and Stage III/IV (n = 27), and compared with laboratory
parameters. Higher levels of CA 125, CA 15.3, and platelets
(» <0.0001, p =0.0013, and p = 0.02, respectively) were
observed in the group in Stage III/IV, since hemoglobin lev-
els were higher in Stage I/II (p = 0.01).

In Table 2, the groups evaluated are: histological grade 1
(well-differentiated tumors) (n=40) and histological grade
2/3 (moderately-differentiated and undifferentiated tumors)
(n=14). Higher levels of CA125, CA15.3, and platelets
were seen in the grade 2/3 group (p = 0.0002, p = 0.004,
and p = 0.02, respectively). The laboratory parameters were
also compared between serous and non-serous subtypes. CEA

levels were higher in the group of non-serous neoplasms (p =
0.04). CA 19.9 tended to significance (p = 0.08), with higher
values in non-serous group. The groups were also divided
into disease-free survival (DFS) greater than two years and
another group with DFS less than two years. There was no
statistical significance.

Discussion

The tumor marker CA125 is elevated in most cases of
ovarian tumors. Lower levels are found in mucinous and bor-
derline tumors; intermediate levels are associated with clear
cell tumors and endometrioid, while high levels are found in
invasive serous tumors [12, 16-19]. The levels of CA125
have relationship with disease stage, degree of tumor differ-
entiation, and survival [17, 18, 20]. Complete surgical stag-
ing, histological grade and the preoperative levels of CA125
are independent prognostic factors and could be included as
factors in the decision-making of chemotherapy [21].

One study evaluated protein expression levels of CEA in
Danish ovarian cancer patients and suggested that the ex-
pression of CEA expression might be an independent prog-
nostic factor for ovarian mucinous cystadenocarcinoma
[22]. Another study evaluated the clinical significance of
the use of serum tumor markers in primary epithelial ovar-
ian cancer, and CA 125 correlated with the FIGO Stage, but
no correlation was demonstrated with CEA and CA19-9
[23]. The present study found higher levels of CA-125 and
CA 15.3 in Stages III / IV and higher levels of CEA and
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CA 19.9 in less differentiated tumors.

Another parameter associated with the progression of the
tumor is the platelet count. Preoperative thrombocytosis is a
frequent finding in ovarian carcinomas and there is an asso-
ciation with staging advanced and high-grade carcinomas,
demonstrating that platelets may have a role in tumor growth
and progression [7]. Preoperative platelets to lymphocyte
ratio had predictive value for advanced disease or suboptimal
surgery, being a better indicator of prognosis compared with
thrombocytosis in patients with epithelial ovarian cancer
[24]. On the other hand, another study showed that throm-
bocytosis was not a useful prognostic factor in patients with
ovarian cancer, but it was related to elevation of platelets in
the presence of ascites and anemia [25]. The present study
showed higher levels of platelets in Stages II1/ IV.

In relation to hemoglobin levels, some studies have
shown that its levels before and during chemotherapy may
correlate with survival [8, 9, 26]. Hemoglobin concentra-
tion can exert a prognostic factor in oral squamous carci-
noma [27] and ovarian cancer [28]. Anemia in advanced
stages of ovarian cancer could be related to the levels of
IL-6 [29]. Higher levels of red blood cells, hematocrit, and
hemoglobin were related to initial stages in borderline ovar-
ian tumors [30]. The present study showed lower hemo-
globin levels in Stages 111/ IV.

Conclusion

Some tumor markers, hemoglobin, and platelets can be
related prognostic factors in ovarian cancer. A limitation of
the study was the relatively small number of patients. New
studies of novel prognostic markers are important for bet-
ter scheduling of surgical and adjuvant therapy of patients,
since the treatment of these neoplasms is still a challenge in
Gynecologic Oncology.
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