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SUMMARY

OBJECTIVE: The aims were to compare the red blood cells, platelet count, neutrophil-lymphocyte ratio, platelet-lymphocyte ratio, red

cell distribution width, and fasting glucose in peripheral blood of patients with benign and malignant uterine neoplasms and to relate

these laboratory parameters with prognostic factors and overall survival in cancer.

METHODS: The results of the laboratory parameters were analyzed using the Mann-Whitney U test. Receiver operating characteristic

curves were used to find the cutoff values. Overall survival was estimated using the Kaplan-Meyer method.

RESULTS: Higher values of neutrophil-lymphocyte ratio and fasting glucose were found in cancer patients. Higher platelet-lymphocyte

ratio values were associated with other subtypes when compared with endometrioid subtype; higher values of red cell distribution

width were found in stage II/IV when compared with stage I; lower hemoglobin values were related to stage II/IV and nonendometrioid

histological type. Platelet-lymphocyte ratio <145.56 was associated with longer overall survival.

CONCLUSION: Hemoglobin and platelet-lymphocyte ratio values are prognostic factors in uterine corpus cancer.
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INTRODUCTION

Cancer progression is influenced by the inflammatory response
of the host, with inflammation being an indicator of prog-
nosis, and several prognostic and diagnostic biomarkers have
been identified!. Laboratory quantification of markers of the
systemic inflammatory response, such as hypoalbuminemia,
hyperfibrinogenemia, C-reactive protein, absolute leukocyte
count, neutrophil-lymphocyte ratio (NLR), and platelet-lym-
phocyte ratio (PLR), were introduced as prognostic factors in
patients with various types of cancer®?.

A study involving two of these inflammatory markers,
NLR and PLR, revealed favorable results for these markers,

proposing that they can be used as predictors of malignancy
for solid tumors originating from various tissues. They could
be used as a tool of screening for these tumors, as they are con-
sidered low-cost tests and readily available. However, there is
a need for more research to assess the value of this finding in
establishing scores and indicate the potential predictive value
of NLR and PLR markers in gynecological cancers®.
Endometrial cancer is classified into two subtypes on the
basis of histological characteristics, hormone receptor expression,
and grade, namely, type I or endometrioid and type II or non-
endometrioid tumors’. This classification has helped to define
the treatment, but the prognostic value remains limited because
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endometrial cancer comprises a range of neoplasia with distinct
genetic polymorphism and molecular features®. Therefore, the
identification of biomarkers that can assist in the selection of
patients for surgical treatment and an ideal adjuvant treatment
is vital to improve the outcome. The aim of this study was to
verify and compare the red blood cells, platelet count, NLR,
PLR, red cell distribution width (RDW), and fasting glucose
in peripheral blood of patients between benign and malignant
uterine neoplasms before surgical treatment and to relate these
laboratorial parameters with prognostic factors and overall

survival (OS) in patients with primary uterine corpus cancer.

METHODS

A retrospective study was carried out at the Department of
Gynecology and Obstetrics. The study sample consisted of 216
women, divided into two groups, namely, uterine corpus cancer
(n=92) and leiomyomas (n=124). Patients who were referred to
surgical treatment for these neoplasms were assessed. The fol-
lowing parameters were evaluated: age, parity, histological type,
staging, red blood cells, neutrophil, lymphocyte and platelet
count, RDW, NLR, PLR, fasting glucose, and OS.

The data were analyzed using GraphPad Prism software
6 and MedCalc 19.0.4. The results of laboratory parameters
were compared between benign and malignant groups using
the Mann-Whitney U test. For parameters that showed statis-
tical significance, a “receiver operating characteristic” (ROC)
curve was used to obtain the area under the curve (AUC) and
to determine the best cutoff values between uterine corpus
cancer and leiomyomas. In uterine corpus cancer, ROC curves
were also used to determine the cutoff value between prognos-
tic factors and laboratory parameters. The OS of the groups
was estimated by the Kaplan—Meyer method followed by the
log-rank test. The level of significance was <0.05.

This study was approved by the Research Ethics Committee
of Federal University of TriAngulo Mineiro (protocol number
89084018.9.0000.5154).

RESULTS

We evaluated 92 patients with uterine corpus cancer and 124
patients with leiomyomas. In the malignant group, the median
age was 64 years (45-88), the median parity was two births
(0-12), and 60 (65.2%) of the patients had the endometrioid
histological type and 32 (34.8%) were of other subtypes. In rela-
tion to the control group (leiomyomas), the median age was
43 years (35-76), and the median parity was two births (0-8).

In the comparison between uterine corpus cancer and
leiomyomas, higher values of NLR and fasting glucose were
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found in cancer patients (p<0.0001 and p=0.0002, respectively)
(Figure 1A). There was no statistical significance in the evalua-
tion of the other parameters (i.e., RDW, neutrophil, lympho-
cyte, and platelet count).

Regarding the ROC curve to verify the cutoff values of NLR
in leiomyomas and uterine corpus cancer, the value of 2.852
was found (AUC=0.725 and p<0.001) (Figure 1B).

Evaluating the association of laboratory parameters with
prognostic factors in uterine corpus cancer, higher PLR values
were associated with other subtypes when compared with endo-
metrioid subtype (p=0.0407), higher RDW values were found
in stages II to IV when compared with stage I (p=0.0292), and
lower hemoglobin values were related to stages II to IV when
compared with stage I and other subtypes (nonendometrioid)
and also when compared with endometrioid subtype (p=0.0024
and p=0.006, respectively) (Figure 2).

The ROC curves showed a cutoff value of 145.56 for PLR in
relation to the histological type (AUC=0.635 and p=0.037), 11.8
in relation to hemoglobin and histological type (AUC=0.677
and p=0.003), and 12 in relation to hemoglobin and staging
(AUC=0.686 and p=0.001) (Figure 3A-C).

Subsequently, survival curves were performed to verify
whether there is a relationship between PLR and hemoglobin
values and to verify OS of patients with uterine corpus cancer.
This relationship was not found with hemoglobin levels. On the
other hand, the OS of patients with PLR<145.56 was longer
than that in patients with PLR>145.56 (p=0.0005) (Figure 3D).

Figure 1. (A) Neutrophil-lymphocyte ratio and fasting glucose
(g/dL) in uterine corpus cancer and leiomyomas. (B) Receiver
operating characteristic curve; Neutrophil-lymphocyte ratio
in leiomyomas and uterine corpus cancer.
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Figure 2. Laboratory parameters and prognostic factors in uterine corpus cancer.

Figure 3. Receiver operating characteristic and survival curves: (A) Receiver operating characteristic curve, platelet-lymphocyte
ratio and histological type (endometrioid versus other subtypes). (B) Receiver operating characteristic curve, hemoglobin and
histological type (endometrioid versus other subtypes). (C) Receiver operating characteristic curve, hemoglobin and staging

(I versus II-V). (D) Overall survival and platelet-lymphocyte ratio.
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DISCUSSION

Studies have demonstrated the relationship between inflamma-
tory response markers and prognosis in endometrial cancer'®"3.
A study demonstrated that platelet volume and platelet distribu-
tion width might have a predictive value in the discrimination
of benign and malign endometrium diseases'!. In the compari-
son between uterine corpus cancer and leiomyomas, the cancer
patients had higher values of NLR. Regarding the ROC curve
to verify the cutoff values of NLR in leiomyomas and uterine
corpus cancer, the value of 2.852 was found.

A study involving 763 patients with endometrial carcinoma
showed a cutoff value of 3 for NLR; the sensitivity and specificity
were found to be 68 and 69%, respectively, to predict lymph node
metastasis'®. Another study that applied cutoff values of 2.4 for
NLR and 240 for PLR had independent prognostic significance®.
A meta-analysis of 23 studies, including 6,869 patients, showed
that PLR is related to a worse prognosis in ovarian tumors but
not in endometrial tumors'?. A higher pretreatment NLR was
demonstrated as a predictor of lymph node metastasis in endo-

metrial cancer'®

. A study found that patients with high baseline
NLR (>4.1) had more baseline distant metastases than patients
with low baseline NLR (<4.1), and patients with high baseline
PLR (20.3) had more distant metastases than patients with low
baseline PLR (<0.3)". The clinicopathological data and five year
follow-up data were obtained for a retrospective series of 605
surgically treated endometrial cancer patients. By applying cut-
off values of 22.4 (NLR) and >240 (PLR), NLR and PLR had
independent prognostic significance'®. Patients with elevated
PLR had a high risk of decreased OS and unfavorable disease-free
survival'®. Another study demonstrated that the median OS in
patients with a PLR of <300 was 37.4 months (95%CI 26.1—-
48.7), and it was 14.5 months (95%CI 11.7-17.2) in those with
aPLR of >300. PLR, but not NLR, retained its significance as a
prognostic marker on the multivariate Cox’s regression analysis,
along with staging (p<0.001) and residual disease (p=0.015)".
By evaluating the association of laboratory parameters with
prognostic factors in uterine cancer, our study demonstrated
that higher PLR values were associated with a nonendometrioid
subtype when compared with endometrioid subtype (which has
a better prognosis). A study demonstrated that the combination
of NLR, PLR, and monocyte-lymphocyte ratio is a superior prog-
nostic factor of endometrial cancer'. A meta-analysis demon-
strated that elevated NLR and PLR values during pretreatment
are biomarkers of poor prognosis in patients with endometrial
cancer®. No significant association between NLR and prognos-
tic factors was found. On the other hand, ROC curves showed
a cutoff value of 145.56 for PLR in relation to the histological
type. Moreover, OS of patients with a PLR<145.56 was longer
than that in patients with a PLR>145.56.
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Metabolic syndrome can be related to a high risk for mor-
tality from cancer, including endometrial cancer, and leads to
an unfavorable prognosis for patients with endometrial ade-
nocarcinoma?"*. Our study did not assess all parameters of
the metabolic syndrome, but it found that in the compari-
son between uterine corpus cancer and leiomyomas, cancer
patients had higher values of fasting glucose when compared
with the control group.

A study demonstrated that the frequency of preoperative
anemia was 27.7%. Patients whose disease progressed to more
advanced stages and those who presented with an unfavorable
differentiation grade, myometrial invasion 250%, lympho-
vascular invasion, or tumor recurrence had significantly lower
preoperative hemoglobin levels when compared with patients
who did not present with anemia in the preoperative period.
This study indicated that patients with preoperative anemia
had significantly lower recurrence-free survival rates after five
years and significantly lower OS rates when compared with
patients without preoperative anemia, demonstrating that the
preoperative hemoglobin rate is a prognostic factor with an
important clinical significance?. By evaluating the association
of laboratory parameters with prognostic factors in uterine
cancer, lower hemoglobin values were related to stages II to IV
when compared with stage I and nonendometrioid histologi-
cal type and also when compared with endometrioid subtype.
The ROC curves showed a cutoff value of 11.8 in relation to
hemoglobin and histological type and 12 in relation to hemo-
globin and staging. Thus, anemia was related to factors with
a worse prognosis (histological type and staging). No relation
was found with OS.

RDW is another blood count parameter that can be used
in the management of endometrial diseases. In one study, the
group with endometrial cancer had significantly higher levels of
RDW compared with the benign group*. Other study demon-
strated that combination of RDW, mean platelet volume, and
CA125 can improve the differential diagnosis of endometrial
cancer and endometrial hyperplasia®. In our study, the higher
PLR values were associated with a nonendometrioid subtype
when compared with endometrioid subtype. Higher values of
RDW were found in stages II-IV when compared with stage
I, and lower hemoglobin values were related to stages II-IV
when compared with stage I and nonendometrioid histologi-
cal type and also when compared with endometrioid subtype.

The identification of new cancer biomarkers in peripheral
blood samples is promising due to the ease of sampling, and
analysis methods are readily available. However, few blood-
based biomarkers are validated and clinically used. Currently,
surgical treatment decisions for endometrial cancer are based
on a preoperative histopathological assessment of the tumor
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biopsy in combination with the preoperative ultrasound image
available. However, these preoperative data are often incon-
sistent with the postoperative data®®, indicating the need for
the emergence of alternatives that increase the accuracy of
the prognosis and diagnosis of this disease without adversely
affecting the patients.

The limitations of this study are the heterogeneity of the
histological subtypes studied and the lack of evaluation of the
influence of molecular profile on the prognosis of uterine body
cancer. On the other hand, our study reinforces the impor-
tance of investigating new prognostic markers in this cancer,
which are easy to collect and inexpensive. New studies associ-
ating molecular profiles, gene polymorphisms, and laboratory
parameters in uterine body cancer may lead to a better eluci-
dation of prognostic factors in uterine body cancer.

Several prognostic biomarkers could be used in the manage-
ment of uterine cancer. The group of malignant uterine tumors
observed an increase in NLR and blood glucose levels, as well
as an increase in RDW and PLR. In this group, the increase
in PLR was observed in nonendometrioid tumors when com-
pared with endometrioid subtype (which has a better prognosis).
In nonendometrial tumors, a decrease in hemoglobin rates was
also observed. In this study, it was observed that the increase
in the OS rate of patients with malignant tumors was directly
related to the decrease in PLR, indicating that this parameter
is strongly linked to OS.

The identification of new cancer biomarkers in peripheral
blood samples is promising due to the ease of sampling and
low cost, and these methods of analysis are readily available.
However, few blood biomarkers are validated in clinical use.
The adoption of these practices in clinical conduct can better
guide the oncologist in performing less aggressive surgeries and
adjuvant treatments in patients whose laboratory parameters

suggest prognostic factors that are more favorable.

CONCLUSIONS

The values of NLR and fasting glucose were higher in uterine
cancer than in lelomyomas. In uterine corpus cancer, PLR was
higher in nonendometrioid tumors, RDW was higher in II-IV
stages, and hemoglobin was lower in II-IV stages and nonendo-
metrioid tumors. RPL<145.56 was associated with longer OS.
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