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Abstract

Introduction: Only a few studies (n=5) have focused 
on the importance of preoperative high white blood cell 
(WBC) count (leukocytosis) as a prognostic marker in 
patients with endometrial cancer (EC). Nevertheless, more 
related studies are needed to solidly corroborate these 
findings. To the best of our knowledge, no such study has 
been conducted in the Gulf region and Saudi Arabia in 
particular. 

Methods: A retrospective cross-sectional study was 
conducted at King Faisal Specialist Hospital & Research 
Centre, Riyadh, Saudi Arabia. The medical records of 130 
patients with endometrioid-type EC were reviewed for 
clinico-pathological factors (that is, age, tumor stage, 
endometrioid grade, myometrial invasion depth, lympho-
vascular space involvement and recurrence) and survival 
outcomes. Survival outcomes included disease-free 
survival (DFS) and overall survival (OS). Leukocytosis was 
defined as a WBC count level >10 x 103 cells/uL. Chi-
square test was used for univariate analysis of categorical 
data. Survival analyses of DFS and OS were calculated 
according to the Kaplan-Meier estimates method and 
compared by using two-tailed log-rank test. Univariate 
and multivariate analyses of survival were performed 
using Cox proportional hazards model. Statistical 
significance was regarded as a p value <0.05.

Results: The mean age was 59 ± 10.5 years (range: 36–
99). The overall mean preoperative WBC count was 7.7 ± 
2.4 x 103 cells/uL (range: 2.7–17 x 103). The frequency 
of preoperative leukocytosis was 18.5% (n=24). Patients 

with preoperative leukocytosis have statistically significant 
higher rates of advanced FIGO stage III–IV disease 
(p=0.007) and positive tumor recurrence (p=0.009) 
than patients with normal preoperative WBC count (chi-
square test). Patients with preoperative leukocytosis have 
a higher statistically significant probability of developing 
recurrence than patients with preoperative normal 
WBC count (29.4 vs. 11.8%, p=0.008, log-rank test). 
Patients with preoperative leukocytosis have statistically 
significant lower mean DFS (58.3 ± 6.9 vs. 67.9 ± 2.3 
months, p=0.015) and 5-year DFS rate (66.7 vs. 86.8%, 
p=0.015) than patients with normal preoperative WBC 
counts (log-rank test). However, there were no statistically 
significant differences between patients with preoperative 
leukocytosis and normal WBC counts in terms of mean OS 
(73.8 ± 4.5 vs. 79.3 ± 2.1, p=0.581) and 5-year OS rate 
(87.5 vs. 91.5%, p=0.581), respectively (log-rank test). 
Multivariate analyses using Cox proportional hazards 
model failed to significantly demonstrate preoperative 
WBC count as an independent prognostic factor of DFS 
and OS (log-rank test, p>0.05). 

Conclusion: Preoperative leukocytosis is not rare in 
patients with endometrioid-type EC. Besides, preoperative 
leukocytosis is correlated with poor tumor FIGO stage, 
higher cumulative incidence of relapse and poor DFS in the 
univariate analysis. Our study suggests that preoperative 
leukocytosis may identify high-risk patients who may 
require more intensified therapy in terms of aggressive 
debulking and/or perioperative chemotherapy.

Keywords: preoperative, white blood cell, leukocytosis, 
endometrial cancer, Saudi Arabia
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Introduction
Endometrial cancer (EC) is the most frequent 

gynecologic malignancy in developed countries, (1) and 
in some developing countries such as Saudi Arabia. (2) 

Several biological and clinical prognostic factors in EC 
have been well examined to highly predict patients who 
are at increased risks of primary advanced or recurrent 
diseases. Examples of such conventional prognostic 
factors include: patient’s age, tumor histology, tumor 
grade, tumor size, tumor stage, myometrial invasion (MI) 
depth and lympho-vascular space involvement (LVSI).
(3, 4) More recently, preoperative hematologic parameters 
such as anemia(5-10) and thrombocytosis(5, 10-14) have been 
shown to be independently correlated with poor clinico-
pathological prognostic factors and survival outcomes in 
patients with EC. 

Only a few studies (n=5) have focused on the importance 
of preoperative high white blood cell (WBC) count as a 
prognostic marker in EC. (7, 8, 15-17). Overall, these studies 
revealed that high preoperative WBC (leukocytosis) was 
independently associated with poor clinico-pathological 
prognostic factors, decreased survival benefits and high 
recurrence rates in patients with EC.(7, 8, 15-17) Nevertheless, 
more related studies are needed to solidly corroborate 
these findings. To the best of our knowledge, no such 
study has been conducted in the Gulf region and Saudi 
Arabia in particular.

Our study has four objectives: [i] gauge the occurrence 
of preoperative leukocytosis, [ii] explore the relationship 
between preoperative leukocytosis and several clinico-
pathological prognostic factors [namely: age, tumor stage, 
endometrioid grade, MI depth, LVSI and recurrence), [iii] 
investigate the influence of preoperative leukocytosis on 
disease-free survival (DFS) and overall survival (OS) in 
Saudi patients with endometrioid-type EC, and [iv] briefly 
compare-and-contrast our results to the existing literature.

Patients and Methods
The study was conducted at Department of Obstetrics 

and Gynecology, King Faisal Specialist Hospital & 
Research Centre (KFSH&RC), Riyadh, Saudi Arabia—a 
referral tertiary hospital. The study protocol was approved 
by the Research Advisory Council (RAC) and Institutional 
Review Board (IRB) at KFSH & RC, Riyadh, Saudi Arabia.

From January 1, 2009 to December 31, 2014, all 
patients who undergone staging surgery for primary 
EC were identified from the hospital medical records 
(n=367). Staging surgery comprised: total abdominal 
hysterectomy, bilateral salpingo-oophorectomy and 
peritoneal cytology; some patients underwent pelvic and/
or para-aortic lymphadenectomy.

The study’s inclusion criteria included patients with 
endometrioid-type EC and the following complete 
relevant perioperative data: age, preoperative WBC count, 
the 2009 International Federation of Gynecology and 
Obstetrics (FIGO) tumor stage, endometrioid histological 
grade, MI depth, LVSI, recurrence, DFS and OS. In all 
cases, preoperative WBC levels were obtained within 
36 hours prior to surgery, and evaluated by automated 
conventional hematology analyzers. In line with previous 
studies, leukocytosis was defined as a WBC count level 
>10,000 cells/uL.(7, 8, 15-17) After review of the histologic 
slides of all surgical specimens, FIGO tumor stage was 
determined according to the revised 2009 FIGO staging 
system.(18) The histological classification of EC was based 
on the World Health Organization (WHO) classification of 
tumors,(19) and only patients with endometrioid-type EC 
were included in the study analysis. Endometrioid tumors 
were graded as follows: well (grade-I), moderately 
(grade-II) and poorly (grade-III) differentiated tumors 
according to the FIGO grading system.(9) Recurrence was 
evaluated based on clinical, laboratory and imaging tests. 
DFS was calculated from the day of surgery to the time of 
local/distant disease progression or last date of follow-
up, whichever comes first. OS was calculated from the 
day of surgery to the time of death or last date of follow-
up, whichever comes first.

The study’s exclusion criteria included: non-
endometrioid EC histology, missing preoperative WBC 
count levels, preoperative WBC count levels obtained 
more than 36 hours prior to the surgery, neoadjuvant 
chemotherapy, incompletely staged surgery and 
conditions associated with blood-related disorders (for 
instance: infections, second malignancies, hematological 
diseases, inflammatory disorders and drug-related side 
effects). 

As per hospital’s protocol, all patients were followed 
up regularly at the outpatient clinic. The follow-up work-
up included routine physical examination and vault 
smear. Chest X-ray, whole-body computed tomography 
(CT) scan, and position emission tomography/CT scan 
were done as seen clinically appropriate. All patients were 
followed up for at last six months.

Age (<50 years vs. ≥50 years), FIGO stage (I-II vs. III-
IV), endometrioid histological grade (I vs. II-III), MI depth 
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(<50% vs. ≥50%), LVSI (no vs. yes), recurrence (no vs. 
yes) and preoperative WBC count level (<10,000 cells/uL 
vs. ≥10,000 cells/uL) were dichotomized into two groups. 
In line with previous studies from the same hospital, (9, 14) 
the age cut-off was 50 years. Moreover, FIGO stages I-II 
and III-IV were referred to as early and advanced stages, 
respectively. Furthermore, endometrioid histological grade 
I and II-III were referred to as favorable and unfavorable 
grades, respectively. 

Numerical data were presented as mean/median ± 
standard deviation [SD] (range: minimum–maximum). 
Categorical data were presented as number of cases (n) 
and percentages (%). Two-tailed Mann-Whitney U test 
and Chi-square tests were used for univariate analyses. 
Survival analyses of DFS and OS were calculated 
according to the Kaplan-Meier estimates method and 
compared by using two-tailed log-rank test. Univariate 
and multivariate analyses of survival were performed 
using Cox proportional hazards model. All statistical 
analyses were performed using IBM SPSS software 
version 22 for Windows (IBM Corp, Armonk, NY). For all 
purposes, p values <0.05 were regarded as statistically 
significant. 

Results
A total of 130 patients met the study inclusion criteria 

and were included in the study analysis. Table 1 shows 
the patient characteristics. The mean age was 59 ± 10.5 
years (range: 36–99). The overall mean preoperative 
WBC count was 7.7 ± 2.4 x 103 cells/uL (range: 2.7–17 
x 103). The frequency of preoperative leukocytosis was 
18.5% (n=24). The bulk of patients had ≥50 years of age 
(80.5%), early FIGO stage I-II disease (84.6%), grade-I 
endometrioid tumor (51.5%), <50% MI (67.7%), negative 
LVSI (83.8%) and no tumor recurrence (86.9%).

Table 2 shows the univariate analysis of mean 
preoperative WBC count and the examined clinico-
pathological factors. No statistically significant differences 
were identified (all p<0.05). 

Table 3 shows the univariate association between 
preoperative WBC count and the examined clinico-
pathological factors. Patients with preoperative 
leukocytosis had statistically significant higher rates 
of advanced FIGO stage III–IV disease (p=0.007) and 
positive tumor recurrence (p=0.009) than patients with 
normal preoperative WBC count.

Figures 1 and 2 display the univariate Kaplan-Meier 
survival curves for mean DFS and OS rates according to 
the preoperative WBC counts. Patients with preoperative 
leukocytosis had statistically significant lower mean DFS 
(58.3 ± 6.9 vs. 67.9 ± 2.3 months, p=0.015) and 5-year 

DFS rate (66.7 vs. 86.8%, p=0.015) than patients with 
normal preoperative WBC counts. However, there were 
no statistically significant differences between patients 
with preoperative leukocytosis and normal WBC counts in 
terms of mean OS (73.8 ± 4.5 vs. 79.3 ± 2.1, p=0.581) and 
5-year OS rate (87.5 vs. 91.5%, p=0.581), respectively. 
Multivariate analyses using Cox proportional hazards 
model failed to significantly demonstrate preoperative 
WBC count as an independent prognostic factor of DFS 
and OS (data not shown, p>0.05).

Figure 3 displays the cumulative incidence rate of 
relapse after surgery according to the preoperative WBC 
count. Patients with preoperative leukocytosis had a 
higher statistically significant probability of developing 

Mean age in years ± SD (range)

Age

 <50 years, n (%)

 ≥50 years, n (%)

Mean preoperative WBC count 
in cells/uL ± SD (range)

Preoperative WBC level

 < 10,000 cells/ul, n (%)

 ≥ 10,000 cells/ul, n (%)

FIGO Stage

 I-II, n (%)

 III-IV, n (%)

Endometrioid grade

 I, n (%)

 II, n (%)

 III, n (%)

Myometrial invasion depth

 <50%, n (%)

 ≥50%, n (%)

Lymphovascular space invasion

 No, n (%)

 Yes, n (%)

Tumor recurrence

 No, n (%)

 Yes, n (%)

59 ± 10.8 (36–99)

25 (19.2)

105 (80.8)

7.7 ± 2.4 x 103 (2.7–17 x 103)

106 (81.5)

24 (18.5)

110 84.6)

20 (15.4) 

67 (51.5)

39 (30.0)

24 (18.5)

88 (67.7)

42 (32.3)

109 (83.8)

21 (16.2)

113 (86.9)

17 (13.1)

Table 1. Characteristics of patients with endometrioid-
type endometrial cancer

FIGO: International Federation of Gynecology and Obstetrics; SD: 
standard deviation; WBC: white blood cell
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recurrence than patients with preoperative normal WBC 
count (29.4 vs. 11.8%, p=0.008, log-rank test).

Discussion
Tumor-related inflammation is a well-acknowledged 

hallmark of cancer. (20) Specifically, tumor-related 
paraneoplastic leukocytosis is sporadically observed in 
diverse malignant tumors, including gynecologic and non-
gynecologic malignancies. (21) The precise mechanism by 
which paraneoplastic leukocytosis occurs in a malignant 
tumor setting is not fully well understood. However, 
several speculations have been proposed to account 
for the occurrence of tumor-related paraneoplastic 
leukocytosis. Such speculations include the tumor cells’ 

upregulated production of an array of inflammatory 
cytokines and hematopoietic growth factors, for example 
tumor necrosis factor alpha (TNF-alpha), interleukin-1 
(IL-1), interleukin-6 (IL-6), granulocyte colony-
stimulating factor (G-CSF) and granulocyte-macrophage 
colony-stimulating factor (GM-CSF). Collectively, these 
cytokines and growth factors stimulate tumor progression 
by promoting enhanced inflammation, leukocytosis, 
angiogenesis and tumor cell proliferation. (20, 22) These 
properties may account for the unfavorable survival 
outcomes seen in EC patients with leukocytosis.

Our study included only patients with endometrioid-
type EC and the incidence rate of preoperative leukocytosis 
was 18.5%. Two earlier studies from Norway (7) and United 

Variable

Age

<50 years

≥50 years

FIGO Stage

I–II

III–IV

Endometrioid grade

I

II

III

Myometrial 
invasion depth

<50%

≥50%

Lymphovascular 
space invasion

No

Yes

Tumor recurrence

No

Yes

n (%)

25 (19.2)

105 (80.8)

110 84.6)

20 (15.4) 

67 (51.5)

39 (30.0)

24 (18.5)

88 (67.7)

42 (32.3)

109 (83.8)

21 (16.2)

113 (86.9)

17 (13.1)

Mean WBC 
count level 
(cells/uL)

8.3 x 103

7.9 x 103

7.7 x 103

9.2 x 103

7.9 x 103

8.0 x 103

8.1 x 103

8.0 x 103

7.9 x 103

7.9 x 103

8.4 x 103

7.8 x 103

9.2 x 103

Univariate, 
p value†

0.126

 

0.741

0.894

0.689

0.689

0.063

Table 2. Univariate analysis of mean preoperative white 
blood cell count and clinico-pathological factors in 
patients with endometrioid-type  endometrial cancer

FIGO: International Federation of Gynecology and Obstetrics; WBC: 
white blood cell † Two-tailed Mann-Whitney U test; statistical 
significance, p value <0.05

Table 3. Univariate association between preoperative 
white blood cell count and clinico-pathological factors in 
patients with endometrioid-type endometrial cancer

FIGO: International Federation of Gynecology and Obstetrics; 
WBC: white blood cell † Two-tailed Chi-square test; statistical 
significance, p value <0.0

Variable

Age

 <50 years, n (%)

 ≥50 years, n (%)

FIGO Stage

 I–II, n (%)

 III–IV, n (%)

Endometrioid grade

 I, n (%)

 II-III, n (%)

 II-III, n (%)

Myometrial 
invasion depth

 <50%, n (%)

 ≥50%, n (%)

Lymphovascular 
space invasion

 No, n (%)

 Yes, n (%)

Tumor recurrence

 No, n (%)

 Yes, n (%)

9 (36.0)

15 (14.3)

16 (14.5)

8 (40.0)

13 (19.4)

6 (15.4)

5 (20.8)

17 (19.3)

7 (16.7)

19 (17.4)

5 (23.8)

17 (15.0)

7 (41.2)

16 (64.0)

90 (85.7)

94 (85.5)

12 (60.0)

54 (80.6)

33 (84.6)

19 (79.2)

71 (80.7)

35 (83.3)

90 (82.6)

16 (76.2)

96 (85.0)

10 (58.8)

Univariate, 
p value†

0.012

0.006

0.829

0.715

0.490

0.009

Mean preoperative WBC 
count (cells/uL)

Leukocytosis
(≥ 10 x 103 

cells/ul)
n=24

Normal WBC count
(< 10 x 103

 cells/ul)
n=106
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States (15) examined mixed patients with endometrioid-
type and non-endometrioid-type EC, and the frequencies 
of preoperative leukocytosis were closely similar (11.2% 
and 13.6%, respectively). On the other hand, Younes et 
al. (8) examined 56 patients with uterine papillary serous 
carcinoma, and 26% of them (n=15/56) had preoperative 
leukocytosis.

Figure 1. Disease-free survival (DFS) between 
endometrioid-type endometrial cancer patients with and 
without preoperative leukocytosis

Figure 2. Overall survival (OS) between endometrioid-type 
endometrial cancer patients with and without preopera-
tive leukocytosis

Figure 3. Cumulative incidence of relapse between 
endometrioid-type endometrial cancer patients with and 
without preoperative leukocytosis 

Table 4 shows that there is a handful number of studies 
(n=5) that endeavored to explore the clinical utility of 
preoperative leukocytosis as a prognostic factor in patients 
with EC. (7, 8, 15-17). All in all, these studies demonstrated that 
preoperative leukocytosis was associated with unfavorable 
clinico-pathological characteristics (particularly tumor 
stage, tumor grade and LVSI) and worse survival outcomes 
(in terms of OS and DFS) in patients with EC. Findings 
from our study were largely comparable to the published 
literature. Worley and partners (16) claimed that the influence 
of preoperative leukocytosis appeared to be greatest 
among patients with non-endometrioid-type EC in terms 
of increased risks of death and recurrence. Nevertheless, 
in order to deduce solid conclusions about the prognostic 
impact of preoperative leukocytosis in EC patients, all 
published literature should be pooled and subjected to a 
high-quality study protocol such as a systematic review 
with meta-analysis. 

Contrary to our findings, Njolstad et al. (7) and Ekici et al. 

(17) reported statistically significant higher mean/median 
preoperative leukocytosis in EC patients with advanced 
stage III-IV disease and unfavorable tumor grade-III. In 
our study, the relatively small sample size and variances 
in the patients’ characteristics may had accounted for 
the dissimilar findings between the above-mentioned 
studies and ours. Moreover, in our study, patients with 
preoperative leukocytosis had a statistically significant 
greater percentage of patients with advanced stage III-IV 
disease; this finding was echoed in another study. (15)

In patients with endometrioid-type EC, our results 
revealed that preoperative leukocytosis was associated 
with higher probability of developing recurrence as well 
as decreased DFS rate. This finding warrants further 
corroboration in additional studies.

Our study demonstrated no substantial significant 
difference in OS rate between endometrioid-type EC 
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Ref Authors Year Country n Summary

15 Worley et al 2012 USA 1144 •  Study included patients with endometrioid-type (n=922) and non-endometrioid-type (n=922) histology.
•  Prevalence of preoperative leukocytosis was 13.6% (n=156).
•  Patients with preoperative leukocytosis had statistically significantly higher rates of FIGO stage III (15.4 vs. 

9.8%, p=0.02), FIGO stage IV (7.1 vs. 3.0%, p=0.007), LVSI (24 vs. 16.3%, p=0.02), adnexal involvement 
(14.1 vs. 7.5%, p=0.007) and cervical stromal involvement (14.8 vs. 8.7%, p=0.02) than patients without 
preoperative leukocytosis.

•  Patients with preoperative leukocytosis had statistically significantly higher mean tumor size (4.4 vs. 3.4 
cm, p=0.0002) than patients without preoperative leukocytosis.

•  In univariate (HR: 2.26, 95% CI: 1.50–3.38) and multivariate (HR: 1.69, 95% CI: 1.07–2.68) analyses, 
preoperative leukocytosis was associated with statistically significantly worse OS. There were 32 (20.5%) 
and 89 (9.9%) deaths in the leukocytosis and non-leukocytosis groups, respectively.

•  In univariate (HR: 1.34, 95% CI: 0.83–2.18) and multivariate (HR: 1.10, 95% CI: 0.65–1.85) analyses, 
preoperative leukocytosis was not associated with statistically significantly worse RFS/DFS. There were 
20 (12.5%) and 92 (9.3%) relapses in the leukocytosis and non-leukocytosis groups, respectively.

•  Range of follow-up period: 0–83.3 months
•  Study included patients with endometrioid-type (n=443) and non-endometrioid-type (n=114) histology.

16 Worley et al 2013 USA 222 •  Study included only patients with non-endometrioid-type histology (n=222)
•  Prevalence of preoperative leukocytosis was 14.9% (n=33).
•  Patients with preoperative leukocytosis had statistically significantly higher rates of adnexal involvement 

(42.4 vs. 22.8%, p=0.017), cervical stromal involvement (36.4 vs. 20.1%, p=0.039) and pelvic/para-
aortic lymph node involvement (50 vs. 27.4%, p=0.025).

•  Patients with preoperative leukocytosis had statistically significantly higher mean tumor size (6.8 vs. 4.6 
cm, p=0.0002) than patients without preoperative leukocytosis.

•  In univariate (HR: 3.33, 95% CI: 2.01–5.53) and multivariate (HR: 3.37, 95% CI: 1.40–8.12) analyses, 
preoperative leukocytosis was associated with statistically significantly worse OS. There were 22 (66.7%) 
and 49 (25.9%) deaths in the leukocytosis and non-leukocytosis groups, respectively.

•  In univariate (HR: 2.07, 95% CI: 1.12–3.84) and multivariate (HR: 2.54, 95% CI: 1.07–6.02) analyses, 
preoperative leukocytosis was associated with statistically significantly worse RFS/DFS. There were 13 
(39.4%) and 49 (25.9%) relapses in the leukocytosis and non-leukocytosis groups, respectively.

•  Range of follow-up period: 0–76 months.

7 Njolstad 
et al

2013 Norway 557 •  Study included patients with endometrioid-type (n=443) and non-endometrioid-type (n=114) histology.
•  Prevalence of leukocytosis was 11.2% (n=61)
•  Advanced stage III/IV disease (8.3 vs 6.9, p<0.001), non-endometrioid-type histology (7.6 vs. 6.9, 

p=0.004), high grade-III tumor (7.6 vs. 6.8, p<0.001), positive lymph node involvement (7.8 vs. 6.8, 
p=0.002) and recurrence (7.7 vs. 6.7, p<0.001) were associated with significantly higher median 
preoperative WBC counts (p<0.05, Mann–Whitney U-test)

•  Preoperative leukocytosis was associated with statistically significantly worse 5-year DFS rate than 
patients without preoperative leukocytosis (66.0% vs. 86.3%, p<0.001)

•  In a multivariate analysis, preoperative leukocyte count was not shown to be an independent prognostic 
factor of DFS (HR: 1.07, 95% CI: 0.98–1.18, p=0.015)

•  Median follow-up was 55 months (range: 0–97)

17 Ekici et al 2015 Turkey 277 •  Study included patients with benign uterine diseases (n=100) and EC (n=177)
•  For EC patients, study included patients with endometrioid-type (n=145) and non-endometrioid-type 

(n=32) histology
•  The mean preoperative leukocyte count was significantly higher in patients with EC (8100/ul vs. 7039/ul, 

p<0.001) than patients with benign uterine diseases
•  The mean leukocyte count was significantly higher in the presence of advanced stage III/IV disease, 

grade-III disease, non-endometrioid-type histology, adnexal involvement, LVSI, pelvic/para-aortic lymph 
node metastasis and advanced stage (p<0.05)

•  ROC analyses revealed significant area under curve for WBC count in differentiation of advanced FIGO 
stage, increased grade, adnexal involvement, positive peritoneal cytology, LVSI and pelvic/para-aortic 
lymph node metastasis (p<0.05)

•  In a multivariate analysis, preoperative leukocytosis was shown to be a statistically significant independent 
prognostic factor in differentiating early FIGO stage I disease from advanced FIGO stage II/IV disease 
(p<0.05)

•  No follow-up data were reported

8 Younes 
et al

2016 Israel 56 •  Study included only patients with non-endometrioid-type histology, that is uterine serous papillary 
carcinoma (n=56)

•  Prevalence of preoperative leukocytosis was 26% (n=15)
•  In univariate (HR: 3.98, 95% CI: 1.6–9.8, p=0.003) and multivariate (HR: 2.5, 95% CI: 1.–6.5, p=0.05) 

analyses, preoperative leukocytosis was associated with statistically significantly worse OS. Among 
patients with preoperative leukocytosis (n=15), 10 patients (66.6%) were dead at the end of follow-up. 

•  Median follow-up was 6.4 years

Table 4. Summary of literature on preoperative leukocytosis as a prognostic factor in patients with endometrial cancer

CI: confidence interval; DFS: disease-free survival; FIGO: International Federation of Gynecology and Obstetrics; HR: Hazard ratio; VSI: lympho-
vascular space invasion; n: sample size; OS: overall survival; Ref: reference; RFS: recurrence-free surival; ROC: Receiver Operating Characteristic; 
USA: United States of America; WBC: white blood cell
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patients with and without preoperative leukocytosis. 
This finding was in opposition to two studies by Worley 
et al.(16) and Younes et al.(8); both studies included only 
non-endometrioid-type EC patients, and the OS rate 
was statistically significantly reduced in patients with 
preoperative leukocytosis. This observation suggests 
that the prognostic survival impact of preoperative 
leukocytosis may be more clinically useful in patients with 
non-endometrioid-type EC. However, this conclusion 
warrants further substantiation in large-scale studies. 
Moreover, survival data from our study and others should 
be interpreted with caution owing to heterogeneity in 
terms of study sample sizes, tumor histology and other 
different patients’ baseline characteristics.  

Our study has several strengths. To the best of our 
knowledge, we report the first ever study in Saudi Arabia 
and the Gulf region, about the prognostic impact of 
preoperative leukocytosis in patients with endometrioid-
type EC. Also, our study contributes an additional source 
of data to the very limited existing literature on the topic 
of preoperative leukocytosis in EC (n=5). In addition, 
we briefly summed up the current literature (Table 4) 
and contrasted our findings. Moreover, our methodology 
included patients with uniform endometrioid-type 
histology as well as survival data pertaining to OS and 
DFS. Furthermore, our study suggests that preoperative 
leukocytosis may identify high-risk patients who may 
require more intensified therapy in terms of aggressive 
debulking and/or perioperative chemotherapy. 

On the other hand, our study has certain limitations 
such as: relatively small sample size, retrospective 
design, mere inclusion of patients with endometrioid-
type pathology and the lack of examining the influence 
of preoperative leukocytosis on other important clinico-
pathological parameters, such lymph node metastasis.

Conclusion
In conclusion, preoperative leukocytosis is not rare in 

patients with endometrioid-type EC. Besides, preoperative 
leukocytosis is correlated with poor tumor FIGO stage, 
higher cumulative incidence of relapse and poor DFS 
in the univariate analysis. Future studies should aim to 
evaluate the collective impact of routine preoperative 
hematological parameters (anemia, thrombocytosis and 
leukocytosis) in patients with endometrioid-type and 
non-endometrioid-type EC.
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