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H I G H L I G H T S

• The mortality rate in patients with preoperative leukocytosis is higher than those without leukocytosis.
• Preoperative leukocytosis is an independent prognostic factor for recurrence-free and overall survival.
• Preoperative leukocytosis could be a prognostic biomarker in patients with epithelial ovarian carcinoma.
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Objective. Preoperative leukocytosis is known to be a negative prognostic factor for several gynecologic ma-
lignancies, but its relationship with epithelial ovarian carcinoma (EOC) is unknown. We sought to evaluate the
prognostic implications of preoperative leukocytosis for women with EOC.

Methods. We retrospectively reviewed the medical records of patients who underwent primary debulking
surgery and adjuvant platinum-based chemotherapy for EOC between January 1993 and October 2011. Associa-
tions between leukocytosis and recurrence-free survival (RFS) and overall survival (OS)were determined byuni-
variate analyses. Multivariate Cox proportional hazards regression was used to identify independent prognostic
factors for RFS and OS.

Results. Of 155 women, 23 (14.8%) had leukocytosis and 132 (85.2%) did not have leukocytosis. RFS and OS
were significantly shorter for women with leukocytosis than for women without leukocytosis (P = 0.009 and
P b 0.0001, respectively). Themortality rate was also higher amongwomenwith leukocytosis (P b 0.0001). Mul-
tivariate analysis revealed that preoperative leukocytosis (hazard ratio [HR]: 2.15; 95% confidence interval [CI]:
1.55–4.41; P = 0.009), advanced stage (HR: 3.12; 95% CI: 1.44–6.75; P = 0.004), and optimal cytoreduction
(HR: 0.38; 95% CI: 0.14-0.70; P= 0.031)were independent prognostic factors for RFS. Additionally, preoperative
leukocytosis was independently associated with decreased OS (HR: 7.66; 95% CI: 2.78–21.16; P b 0.0001).

Conclusions. Among womenwith EOC, preoperative leukocytosis might be an independent prognostic factor
for RFS and OS. A larger-scaled, prospective study is needed to verify these results.

© 2014 Elsevier Inc. All rights reserved.

Introduction

Leukocytosis, a paraneoplastic syndrome, occurs in approximately
30% of women with solid tumors [1]. Anemia, thrombocytosis, leuko-
cytosis, and other hematologic paraneoplastic manifestations are fre-
quently observed in various malignancies, especially in advanced
disease [2]. The malignancies that are most commonly associated with

hematologic paraneoplastic syndromes include gynecologic tumors,
lung cancer, breast cancer, and hematologic malignancies [3]. Recent
studies investigating the role of leukocytes and other hematologic
markers in disease progression have suggested that preoperative leuko-
cytosis is a negative prognostic factor in some gynecologicmalignancies
[2,4].

Epithelial ovarian cancer (EOC) remains one of the major causes of
death from gynecologic malignancy worldwide [5]. The majority of
women with EOC are diagnosed at an advanced stage because EOC
has an asymptomatic nature and effective screening programs do not
exist. Even when women with advanced EOC receive primary cyto-
reductive surgery followed by adjuvant chemotherapy, their overall
prognoses remain poor, with a 5-year survival rate of only 40% [6].
The known risk factors for adverse outcomes are advanced age,
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advanced stage, high grade, clear cell histology, large volume of ascites,
and suboptimal debulking at primary diagnosis [7]. Recently, molecular
biomarkers have been increasingly investigated for ovarian cancer diag-
nosis and prognosis. Single-nucleotide polymorphisms in several
cancer-related genes have been investigated in association with sur-
vival and response to chemotherapy in ovarian cancer patients. The
rs4320932, an intronic single-nucleotide polymorphism of insulin-like
growth factor-II, showed elevated risks of relapse and cancer-related
death [8], whereas multiple single-nucleotide polymorphisms in fibro-
blast growth factorswere associatedwith reduced risk of ovarian cancer
and improved survival [9]. Cancer stem cells have also been extensively
studied using cell surfacemarkers, side population assay, or ALDEFLOUR
assay to verify their association with clinical outcome [10]. However,
there is a contradictory report revealing that a cancer stem cell marker
does not work in some types of cells [11,12]. Therefore, it is necessary
to validate the cell population isolated by cancer stem cell markers by
other types of analysis. The literatures investigating cancer stem cells
in relation to ovarian cancer prognosis also yielded discrepant results
[10,13]. Multiple recent studies indicated that microRNA expression is
significantly changed in ovarian cancer [14–16]. However, these profil-
ing studies were mostly performed with microarrays, which tend to
give relatively high false positive results. In addition, results vary signif-
icantly among studies, whichmight be attributed to differences of either
microarray platforms or experimental design [17–19]. In contrast to the
molecular biomarkers mentioned above, checking leukocytosis using
peripheral blood sample is easy and has little technical variations
among laboratories. Most importantly, literatures investigating the
association between leukocytosis and cancer prognosis have shown
consistent results among different kinds of cancers [20–23]. With re-
spect to hematologic parameters, women with thrombocytosis
showed significantly higher levels of preoperative cancer antigen
(CA)-125, larger ascite volume, and poorer survival than those with-
out thrombocytosis [24]. Anemia is also associated with poor
recurrence-free survival (RFS) and overall survival (OS) in women
with EOC [25]. However, the prognostic significance of leukocytosis
in EOC has not yet been determined. The purpose of this study was
to evaluate the prognostic impact of preoperative leukocytosis in
women with EOC.

Materials and methods

Our study population comprised 155 women who underwent pri-
mary debulking surgery and adjuvant platinum-based chemotherapy
for EOC at Guro Hospital, College ofMedicine, Korea University between
January 1993 and October 2011. Surgical procedures consisted of total
hysterectomy, bilateral salpingo-oophorectomy, pelvic and/or para-
aortic lymphadenectomy, infracolic omentectomy, washing cytology,
appendectomy, and multiple peritoneal biopsies. Chemotherapy was
initiated nomore than twoweeks after surgery. The chemotherapy reg-
imen comprised 6–8 cycles of paclitaxel (175 mg/m2) and carboplatin
(area under the curve = 5) every three weeks. After obtaining institu-
tional review board approval, we retrospectively retrieved clinical and
pathologic data from the medical records of women with EOC who
were treated at Guro Hospital. We excluded all women whose medical
records included any of the following: acute or chronic infection, neo-
adjuvant chemotherapy, coexisting malignancies, preoperative corti-
costeroid use, or administration of recombinant granulocyte colony
stimulating factor.

Preoperative leukocytosis was defined as a white blood cell (WBC)
N10,000/μL within two weeks prior to the operation [26]. Women
were divided into two groups based on the presence or absence of pre-
operative leukocytosis. The two groups were compared with respect to
age, parity, bodymass index (BMI), International Federation of Gynecol-
ogy and Obstetrics (FIGO) stage, histologic cell type, grade, residual
tumor size, and serum CA-125 level. Survival data were also collected
and analyzed. RFS was defined as the interval between the date of

primary surgery and the date of either recurrence or, for women who
had no disease progression, the date of latest contact. OS was defined
as the interval between the date of primary surgery and the date of
death from any cause or the date of latest contact. Separately, given
that the duration of enrollment (between January 1993 and October
2011) is quite long in this study and treatment strategy has been
changed during this time period, survival data were analyzed based
on the year of diagnosis. For this, women were divided into 2 groups
(those who were diagnosed before 2000 versus those after 2000) and
survival datawere compared between 2 groups. To evaluate disease sta-
tus, gynecological oncologists conducted examinations using computed
tomography, positron emission tomography - computed tomography,
and serum CA-125 level assessment.

Statistical analysis

Categorical variables are presented as numbers andpercentages, and
continuous variables as median (range). We used Mann–Whitney tests
for analyses of continuous variables and chi-squared tests or Fisher's
exact tests for analyses of categorical variables. Univariate analyses
were performed to determine the association between leukocytosis
and RFS or OS. For each group, survival curveswere estimated according
to the Kaplan–Meier method. Survival estimates were compared using
the log-rank test. Cox proportional hazards regression models were
used to identify independent prognostic factors for RFS and OS. Associ-
ations are shown as hazard ratios (HR) with 95% confidence intervals
(CI) and values of P b 0.05 were considered statistically significant. All
analyses were performed using the SAS statistical package (SAS Insti-
tute, Cary, NC).

Results

A total of 155 women with EOC were included in this study. Their
clinicopathologic characteristics are summarized in Table 1. Their
mean age was 47.9 years, mean parity was 1.9, and mean BMI was
23.3 kg/m2. Of the 155 women, 76 (49.0%) had advanced stage cancer
(FIGO stages III–IV). Pathologically, 67 (43.2%) women had high-grade
disease. Serous adenocarcinoma was the most common form of EOC.

Preoperative leukocytosis was observed in 23 (14.8%) women,
whereas 132 (85.2%) women did not have leukocytosis. The preoper-
ative WBC count of women with leukocytosis ranged from 10,100 to
19,500/μL, whereas that of womenwithout leukocytosis ranged from
2900 to 10,000/μL. Age, parity, BMI, histologic type, residual tumor
size, and CA-125 levels were similar between the leukocytosis and
non-leukocytosis groups. As shown in Table 1, women with leukocy-
tosis presented withmore advanced stages of cancer (III and IV) than
women without leukocytosis (91.3% vs. 41.7%; P = 0.001). Women
with leukocytosis were also more likely to present with pathologic
grade 3 cancer (86.9% vs. 35.6%, P = 0.002). Together, these results
suggest that leukocytosis could be an indicator for more aggressive
EOC. In addition, women who were diagnosed before 2000 had leu-
kocytosis significantly more than those after 2000 (78.3% vs. 21.7%,
P = 0.005).

Univariate analyses were conducted to investigate the prognostic
significance of preoperativeWBCcount inwomenwith EOC. As present-
ed in Table 2, older age, lower parity, advanced stage, serous and clear
cell histology, WBC count N10,000/μL, year of diagnosis (2001–2011),
and suboptimal cytoreduction were associated with poor prognosis, as
measured by RFS. During the follow-up period, recurrence was ob-
served more frequently in women with leukocytosis than in women
without leukocytosis (91.3% vs. 46.2%; P b 0.0001). Themean time to re-
currence was 27.2 months (range: 3–124 months) in womenwith leu-
kocytosis, compared with 40.4 months (range: 5–99 months) in
women without leukocytosis. Women with leukocytosis had a signifi-
cantly shorter RFS than those without leukocytosis (log-rank test:
P b 0.001; Fig. 1). Table 2 presents the results of multivariate analysis,

552 K.A. So et al. / Gynecologic Oncology 132 (2014) 551–555



Download English Version:

https://daneshyari.com/en/article/6182796

Download Persian Version:

https://daneshyari.com/article/6182796

Daneshyari.com

https://daneshyari.com/en/article/6182796
https://daneshyari.com/article/6182796
https://daneshyari.com

