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BACKGROUND/AIMS
To evaluate the variations in platelet indices (PIs), including platelet count, mean platelet volume (MPV), platelet distribution width (PDW),
and plateletcrit (PCT), in cervical cancer (CC) and to evaluate the relationship between these PIs and pathological features of tumor (i.e.,
tumor stage and size, depth of stromal invasion, lymphovascular space invasion (LVSI), and histological type).
MATERIAL and METHODS
This retrospective, comparative study included 40 patients with CC who underwent complete clinical staging and 80 healthy controls at
a tertiary center between 2007 and 2017. Groups were compared using independent sample t-tests and Mann–Whitney U tests. Variables
with a p<0.05 were included in the receiver operating characteristic curve analysis to determine cut-off values. The associations of PIs
with pathological features were analyzed using the chi-square test.
RESULTS
The mean age of patients with CC was 56.9 years old. Demographic characteristics (i.e., age, gravidity, and parity) did not differ between
the groups (p>0.05). Mean MPV and PCT were significantly lower (p=0.002 and p=0.026, respectively), and PDW was significantly higher
(p=0.049) in the CC group than in the control group. The platelet count did not differ significantly between the groups (p=0.558). The
optimal cut-off points of MPV, PDW, and PCT levels for discriminating between the groups were 10.45 fL, 13 fL, and 0.28%, respectively.
Except a significant relationship between low PCT level and positive LVSI (p=0.01), there was no significant relationship between PIs and
pathological features.
CONCLUSION
Low MPV and PDW and high PCT may be considered as a useful additional tool for preoperative diagnosis of CC. However, the usability
of these markers for predicting pathological features is unsatisfactory.
Keywords: Mean platelet volume, platelet count, prognosis, uterine cervical neoplasms

INTRODUCTION
Cervical cancer (CC) is the third most common malignancy of women worldwide, and approximately 266,000 patients
die from this disease annually (1). However, the survival of patients with CC is well-correlated with the stage of tumor and
other prognostic factors (i.e., tumor size, histological type and grade, depth of stromal invasion, lymphovascular space
invasion (LVSI), and lymph node involvement status) (1).
Cervical cancer is staged clinically. The current staging procedure includes histological diagnosis by biopsy or cold-knife
conization, pelvic examination under anesthesia, and related imaging techniques (i.e., cystoscopy, proctoscopy, and chest
radiography). If needed, magnetic resonance imaging and computerized tomography can also be used. On the other
hand, the uses of tumor markers (i.e., serum squamous cell carcinoma antigen, tissue polypeptide antigen, carcinoembriyonic antigen, and carcinoma antigen 125) for diagnosing, monitoring response to therapy, and detecting recurrence in CC
have been investigated (2, 3). Nevertheless, none of them has achieved widespread acceptance, yet.
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It is well-known that inflammation influences the tumor microenvironment and plays a central role on the cancer development process (i.e., initiation, promotion, progression, and
metastasis) (4). Simultaneously, tumor-induced inflammatory
response may lead to change in complete blood count (CBC)
parameters (5). In addition, some studies about CC revealed
that various CBC parameters have a significant relationship
with CC and its pathological features (5-15). Furthermore, the
utility of platelet indices (PIs) for patients with CC remains to
be determined.
The aim of the present study was to evaluate the differences
in PIs, including platelet count, mean platelet volume (MPV),
platelet distribution width (PDW), and plateletcrit (PCT), in CC.
Furthermore, we examined whether there was any relationship
between these indices and various pathological features of tumor (i.e., tumor stage and size, depth of stromal invasion, LVSI
status, and histological type).
MATERIAL and METHODS
This was a retrospective, case–control study conducted at a tertiary hospital. The research was conducted in accordance with
the World Medical Association Declaration of Helsinki, revised
in 2000, Edinburgh. The study was approved by the Ankara
Atatürk Training and Research Hospital ethical review board
committee of the institution (approval no.: 117). Written informed
consent was obtained from all participants.
The medical records of 55 patients with CC who underwent
complete clinical staging and the diagnosis of cancer as confirmed by histology in our institution between 2007 and 2017
were analyzed to form the CC group. The medical records of
80 healthy controls who underwent surgery for interval tubal
sterilization or vaginal reconstruction at the same institution
during the same time period were analyzed to form the control
group. Exclusion criteria were as follows: concomitant malignancy, acquired or congenital hematological disease, acute or
chronic inflammatory disease, use of any drug that may influence the coagulation cascade (e.g., anticoagulants, hormonal
contraceptives, and steroids), and smoking. Fifteen patients
from the CC group were excluded from the study. A total of
40 patients with CC and 80 healthy control patients were enrolled in the study.
Demographic (i.e., age, gravidity, and parity) and pathological
(i.e., tumor stage and size, depth of stromal invasion, LVSI status,
and histological type) features and preoperative PIs (i.e., platelet counts, MPV, PDW, and PCT levels) were obtained from the
patients’ medical records.

Cyprus J Med Sci 2019; 4(1): 38-42

vs. ≥50.0%), and LVSI status (positive vs. negative) were investigated.
Statistical Analyses
Statistical analyses were conducted using Statistical Package
for the Social Sciences for Windows, software ver. 21.0 (IBM
Corp., Armonk, NY, USA). The Kolmogorov–Smirnov test was
used to assess the normality of data. Normally distributed data
were expressed as mean and standard deviation. Nonparametric data were expressed as median and interquartile range
(IQR). The independent samples t-test and Mann–Whitney U
test were used for comparison of the groups. Variables with a
p<0.05 were included in the receiver operating characteristic
(ROC) curve analysis to determine the cut-off values. Then, the
largest Youden Index (sensitivity+specificity−1) was selected as
the optimal cut-off point. The chi-square test or Fisher’s exact
test was used to analyze the associations of PIs with pathological features. Odds ratios and 95.0% confidence intervals were
determined. A p value <0.05 was considered statistically significant.
RESULTS
The mean age of patients with CC was 56.9±15 years. Medians
of gravidity and parity were 4 (IQR: 3) and 3 (IQR: 3), respectively. Demographic characteristics (age, gravidity, and parity)
did not differ significantly between the CC and control groups
(p>0.05 for all) (Table 1).
Among the preoperative PIs, mean MPV and PCT were significantly lower (p=0.002 and p=0.026, respectively), and PDW
was significantly higher (p=0.049) in the CC group than in the
control group. The mean platelet count did not differ significantly between the groups (p=0.55) (Table 1). Furthermore,
ROC curve analyses revealed that the optimal cut-off points
of MPV, PDW, and PCT levels for discriminating between the
CC and control groups were 10.45 fL, 13 fL, and 0.29%, respectively. ROC curve analyses of MPV, PDW, and PCT are shown
in Figure 1.
The pathological features of patients with CC and the relationship of MPV, PDW, and PCT with these are summarized in Table
TABLE 1. Demographic features and platelet indices of patients in the

cervical cancer and control groups
Variable

Cervical cancer
Control
n=40 (33.3%) n=80 (66.6%)

P*

Demographic characteristic			
Age (years), mean±SD

56.9±15

51.9±9.8

0.066

Gravidity, median (IQR)

4 (3)

4 (2.75)

0.053

Blood samples were collected while patients were admitted to
the hospital and before receiving any medications. Specimens
were analyzed within 2 h using a Sysmex XE-2100 Automated
CBC Analyzer (Sysmex Europe, Germany).

Parity, median (IQR)

3 (3)

3 (2)

0.165

The CC and control groups were compared with regard to the
examined demographic characteristics and PIs. Once variables
significantly associated with CC were determined, correlations
between these variables with tumor stage (stage <IIB vs. ≥IIB),
tumor size (<4 cm vs. ≥4 cm), depth of stromal invasion (<50.0%

Platelet indicesa			
Platelet count (×103/μL)

291.1±91.6

300.4±77.5

0.558

MPV (fL)

10.0±1.3

10.6±0.8

0.002

PDW (fL)

13.5±2.6

12.7±1.7

0.053

0.28±0.07

0.31±0.07

0.026

Plateletcrit (%)

IQR: interquartile range; MPV: mean platelet volume; PDW: platelet
distribution width; SD: standard deviation
*p values by independent samples t-test and Mann–Whitney U test
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2. Of the 40 patients, 26 (65.0%) were at early stage (International Federation of Gynecology and Obstetrics stage ≤IIB).
However, tumor size was ≥4 cm, and depth of stromal invasion
was ≥50.0% in 18 (45.0%) patients, and LVSI was positive in 13
(32.5%) patients. The majority of histological type was squamous cell carcinoma (87.5%). Except a significant relationship
between lower PCT level and positive LVSI (p=0.01), there was
no significant relationship between PIs and CC’s pathological
features.

DISCUSSION
The present study has shown that some PIs, including MPV and
PCT, were significantly lower, and that PDW was significantly
higher in the CC group than in the control group. Nevertheless,
it revealed that except a significant relationship between lower
PCT level and positive LVSI, there were no significant relationships between PIs and CC’s pathological features.
Cervical cancers occur and are diagnosed at an earlier age
than other gynecological malignancies (1). In population-based
studies from different regions worldwide, the median age of the
patients has been reported to be between 44.7 and 52 years
(16-18). In our study, the mean age of patients with CC was 56.9
years and a little more than these data. This may be because of
the small sample size of our study population or may be a result
of representing a single-center experience.
Platelets are dynamic cytoplasmic fragments of bone marrow
megakaryocytes. In addition to their role in hemostasis and
thrombosis, recently, increasing evidence displayed that platelets play a role on inflammatory processes, host defense, wound
healing, angiogenesis, and remodeling (19). In addition to platelet count, PIs, including MPV, PDW, and PCT, are potential biomarkers of platelet activation. Various studies investigating the
relationship between CCs and PIs have shown that these markers may correlate with the prognosis of disease (20-24).
High platelet count is a well-known systemic inflammatory response to the development of cancer (20). Various studies with
CC showed that platelet count is significantly higher in patients
with CC than in healthy controls (6). Furthermore, in a comprehensive review, Cheng et al. suggested that high platelet count
may reflect poor prognosis (i.e., higher clinical stage, positive
pelvic lymph node involvement, and a larger tumor size) (20). In

FIGURE 1. Receiver operating characteristic curve analyses of mean
platelet volume, platelet distribution width, and plateletcrit levels for
discriminating patients with cervical cancer from control patients
(area under curves were 0.64, 0.59, and 0.63, respectively)

TABLE 2. The relationship of MPV, PDW, and plateletcrit with clinicopathological features of cervical cancer
Characteristics		
n (%)

MPV (fL), n			
<10.45

≥10.45

P*

PDW (fL), n		
<13

≥13

P*

Plateletcrit (%), n
<0.29

≥0.29

P*

FIGO stage										
<IIB

26 (65)

13

13

≥IIB

14 (35)

11

3		

0.10

10

16

6

8		

0.98

14

12

10

4

0.27

Tumor size										
<4 cm

22 (55)

12

10

≥4 cm

18 (35)

12

6		

0.52

9

13

7

11		

0.89

12

10

12

6

0.52

Depth of stromal invasion										
<50.0%

22 (55)

12

10

0.52

≥50.0%

18 (35)

12

6		

7

15

0.30

9

9		

15

7

9

9

0.33

Lymphovascular space invasion										
Positive

13 (32.5)

9

4

0.51

Negative

27 (67.5)

15

12		

7

6

0.30

9

18		

4

9

20

7

<0.01

Histological type										
Squamous cell carcinoma
Adenocarcinoma

35 (87.5)

21

14

0.9

5 (12.5)

3

2		

12
4

23

0.10

1		

FIGO: International Federation of Gynecology and Obstetrics; MPV: mean platelet volume; PDW: platelet distribution width
*p values by chi-square test
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contrast to these studies, in the present study, we did not find a
relationship between high platelet count and CC. This may be
a result of the relatively small sample size of our study, as well
as a consequence of methodological differences between the
studies (i.e., inclusion and exclusion criteria).
Mean platelet volume represents the average volume of platelets found in blood. PDW is an indicator of volume variability
in platelet size, and its increase shows that abnormally large
and small platelets are in the circulation. Both of them are an
index of platelet activation and are associated with different
inflammatory conditions. Studies with non-gynecological (i.e.,
gastric, colon, and lung cancers) and gynecological cancers
(i.e., endometrial, ovarian, and CCs) revealed that both MPV
and PDW may have differed significantly (i.e., increase or decrease) in patients with cancer compared with healthy controls
(3,20-22,24,25). Similar to these studies, in the present study, we
did find that both MPV and PDW were significantly lower in
patients with CC than in control patients. Nevertheless, studies investigating the relationships between these markers and
pathological features of CC have yielded inconsistent results
(3, 25). Similar to two previous studies, in the present study, we
did not find any significant relationships between CC’s pathological features (i.e., tumor stage and size, depth of stromal invasion, LVSI status, and histological type) and neither MPV nor
PDW, respectively (3, 25).
Plateletcrit is the volume occupied by platelets in the blood as a
percentage and is considered as analogous to hematocrit, which
used to evaluate red cell mass. In healthy subjects, the range of
PCT varies between 0.22% and 0.24%, but has no clinical meaning by itself (26). However, limited studies with inflammatory diseases, coronary heart diseases, and various pregnancy-related
conditions, such as preeclampsia and hyperemesis gravidarum,
displayed that PCT may significantly correlate with the prognosis of these diseases (27-30). Furthermore, studies with various
cancer types, such as lung and endometrial cancers, revealed
that PCT increased significantly in these cancer types and was
related with poor prognosis (23, 24). This may be the result of
platelet number and functional changes that occurred as part of
paraneoplastic syndrome. In the present study, PCT was significantly higher in patients with CC than in healthy controls, and
high PCT level (≥29.0%) was significantly correlated with positive LVSI status. To our knowledge, this is the first report that
identified a relationship between PCT and CC.
In conclusion, although the present study has its limitations
(e.g., its retrospective single-center design and relatively small
sample size), it revealed that serum MPV, PDW, and PCT levels
of <10.35 fL, <13 fL, and ≥0.29%, respectively, were significantly
associated with CC. On the other hand, the present study revealed that except a significant relationship between high PCT
level and positive LVSI, there was no significant relationship
between PIs and CC’s pathological features. However, further
descriptive and comparative studies are needed to determine
the clinical utility of PIs in the preoperative diagnosis of CC and
its pathological features.
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