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Abstract: Prostate Cancer (PCA) is the most common among urological malignant tumors. Prostate 

cancer patients may be unable to urinate and may have hospital admissions with symptoms like erectile 

dysfunction or hematuria. Although hematuria is a highly common clinical manifestation in society, the 

frequency of it is not known in prostate cancer patients, which is one of the urological malignancies. 

The purpose of this study was to investigate the relation of RDW (distribution width of the red blood 

cells), MPV (mean platelet volüme), and Platelet Blood Parameters with hematuria in prostate cancer 

patients admitting to the emergency clinic with hematuria. The present study was conducted 

retrospectively by examining the hospital automation system and patient files of prostate cancer patients 

admitting with hematuria between 01.01.2018-01.01.2020 to Yozgat Bozok University Emergency 

Medical Clinic. A total of 60 patients with full files and that matched study criteria were included in the 

study. For the purpose of comparing blood parameters, 45 patients with prostate cancer, nonspecific 

complaints, and non-additional diseases were evaluated as the control group. MPV (mean platelet 

volume), RDW-CV (red blood cells distribution width) blood parameters of patients with prostate cancer 

hematuria were found to be significantly higher in the control group. The platelet value of the patient 

group was found to be significantly lower than the control group. However, the platelet blood parameter 

values were significantly lower in patients with major hematuria than in patients with minor hematuria 

(<0.05). According to the results of the present study, we believe that all the three parameters (RDW, 

MPV, and Platelet levels), which can be measured in full blood count in the prostate cancer patient 

group, in particular, can guide clinicians that the finding of hematuria can develop, and will be 

beneficial in follow-up and treatment. However, unlike RDW and MPV laboratory parameters, we think 

the Platelet parameter is an important parameter in predicting the type of hematuria that can develop. 
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1. Introduction  

Prostate Cancer (PCA) is the most common among urological malignant tumors. [1.2] However, 

it is the second cause after lung cancer in cancer-related deaths in the male gender [3]. Prostate cancer 

patients may be unable to urinate and may have hospital admissions with symptoms like erectile 

dysfunction or hematuria [4]. Hematuria is a rare finding in normal physiology that raises concerns in 

people [5]. It is also a clinical manifestation common in society and can reach up to 20% in terms of 

prevalence [6, 7]. Many factors, which include exercise, inflammation, structural deterioration, 

malignancy, and trauma can cause hematuria [8]. Although hematuria is a highly common clinical 

manifestation in society, the frequency of it is not known in prostate cancer patients, which is one of the 

urological malignancies [9]. 

Hematuria appears before us in two ways. Macroscopic hematuria can be seen in the patient's 

urine, which allows the patient to come to the physician more quickly [10]. More than 50% of patients 

who have macroscopic hematuria have an important urogenital system disease [11]. Macroscopic 

hematuria is known as a high-risk symptom for prostate cancer [12].  Another form is microscopic 

hematuria [7, 13], defined as the presence of more than 3 red blood cells in each large magnification 

area in 2 of 3 microscopic examinations of urine analyses at 2-3-week intervals. Microscopic hematuria 

varies clinically. The appearance of at least 3 erythrocytes in a single urine sample in a high-risk patient 

group in terms of cancer requires general urological evaluation [13].  

In the literature, it is reported that hematuria might stem from bleeding, petechial rash, nose 

bleeding, gastrointestinal bleeding, retinal bleeding, and brain bleeding may be because of platelet 

miscarriage [14]. The numerical change in platelet blood cells playing direct roles in clotting and 

inflammatory regulation can cause bleeding [15]. It was reported in a study in the literature that platelet 

increase was a predictor in hidden malignancies [16]. However, the Mean Platelet Volume (MPV), 

which is also part of this study, reflects the platelet size that is associated with platelet production and 

activation [17, 18]. In a healthy population, there is an inverse relation between MPV and platelet count 

[13]. Some studies emphasize that the MPV and platelet values vary with the changes in blood 

parameters in patients with malignancies [19, 20].  

Another parameter included in our study, the RDW (distribution width of the red blood cells) has 

a linear relation with recurrent or massive bleeding of the laboratory parameter [21, 22]. RDW is a 

variation coefficient of the red blood cell volume, which can be routinely tested in full blood count. It 

usually increases because of erythropoiesis deficiencies or accelerated red blood cell destruction [23]. 

The increase in the diameter variability of the erythrocytes causes increases in the erythrocyte 

distribution volume (RDW) [24]. It is reported in the literature that the RDW laboratory parameter 

increases especially in studies related to anemia, chronic renal failure, and heart failure [23, 25]. Some 

studies reported that RDW value is a predictor of mortality in coronary artery disease and cancer cases 

[26]. However, in the literature, it was also reported that the RDW parameter is an indicator of 

inflammation [27]. In a previous study, it was emphasized that the RDW Laboratory Parameter might 

be used in the evaluation of progression in prostate cancer patients [53]. 

The purpose of this study was to investigate the relation of RDW, MPV, and Platelet Blood 

Parameters with hematuria in prostate cancer patients admitting to the emergency clinic with hematuria. 
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2. Method 

2.1. Study Design 

The present study was conducted retrospectively by examining the hospital automation system 

and patient files of prostate cancer patients admitting with hematuria between 01.01.2018-01.01.2020 

to Yozgat Bozok University Emergency Medical Clinic. Patients who were over the age of 18 were 

included in the study. Approval was obtained from the Local Ethics Committee for the study. A total of 

60 patients with full files and that matched study criteria were included in the study. For the purpose of 

comparing blood parameters, 45 patients with prostate cancer, nonspecific complaints, and non-

additional diseases were evaluated as the control group. The full blood count values were recorded for 

the PCA and hematology patients in the first 24 hours of hospital admissions analyzed from the venous 

blood kept at EDTA tubes and analyzed with Sysmex XN-1000, Japanese hematological analyzer. In 

the blood analysis, MPV, RDW, Platelet (Plt) blood parameters were recorded in files of each patient, 

and for the control group. Patients with hematuria and other diseases (i.e. renal failure, renal stone, 

urinary tract infection), because of prostate cancer, which could lead to similar clinical findings, patients 

with hematuria and patients with urea and creatinine values outside normal limits were excluded from 

the study. 

Ethical statements: Before the commencement of the study, the approval of the necessary ethics 

committee was obtained from the Yozgat Bozok University Ethics Committee of Clinical Researches 

(Date: 11/12/2019 Number: 2019-11-280). 

2.2. Statistical analysis 

All statistical data were analyzed with SPSS 20.0 version program for Windows. Demographic 

examination of patients was made with descriptive statistic data. The Chi-Square test was used in the 

study if the data were qualitative. When the study data were evaluated, the numerical values were 

expressed as mean ± standard deviation. The study that was conducted in the scope of clinical research 

used the Mann-Whitney U-test in statistical evaluations that depended on statistically parametric and 

statistical changes between two independent groups, the student t-test, the nonparametric relationship 

variables, categorical (nominal or ordinal), the numerical independent group were used. Spearman 

Correlation Method was used in non-parametric data for the correlations between the study data. 

Laboratory parameters, which were significant in hematuria according to clinical results, were evaluated 

with ROC curve (Receiver-Operating Characteristics Curve). The level of significance was considered 

p< 0.05 in all comparisons. 

3. Results 

A total of 70.2% (n=42) of the total of 60 patients included in the study were minor hematuria 

patients (MHH), and 29.8% (n=18) were major hematuria patients. A total of 45 control groups (CG) 

were included in the study. The mean age of the patients with hematuria was 69.4± 9.3, and the mean 

age of the Control Group was 67.2±7.4. No statistically significant differences were detected in the inter-

group age factor (t:1.344; p=0.182). Although 63.8% (n=38%) were discharged as a result of the final 

clinical result of the patients, 36.2% (n=22) patients were hospitalized. The PSA value of the patient 

group was 10.9 ±8.6 ng/ml. The PSA value of the control group was 11.6±7.8.(t:234, p=0.816). 
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When the prostate patient group and control groups admitted with hematuria are evaluated, RDW-

CV blood parameter values are shown in Table 1. The RDW blood parameter was found to be 

significantly high in the control group as shown in Table 1 (p<0.05). When the relation between RDW-

CV laboratory parameter level and hematuria was evaluated, a weak and positive relationship was 

detected (p<0.05) (Table 2). RDW-CV blood parameter was not statistically significant in minor and 

major hematuria patients (p>0.05).  

The MPV blood parameter values are summarized in Table 1. When the prostate patient groups 

admitting with hematuria were evaluated, the difference between the patient group and control groups 

in terms of MPV average was statistically significant (p<0.05). When the relation between the MPV 

laboratory parameter and hematuria was evaluated, a weak and positive relation was found (p<0.05) 

(Table 2). However, when MPV laboratory parameters were evaluated in major hematuria and minor 

hematuria, no statistically significant differences were detected (p>0.05).  

 

Table 1. Analysis of Laboratory Parameters of Patient and Control Group 

Laboratory 

Parameters 

Control 

groups(Mean±

Sd) 

Patient groups 

(Mean±Sd) 

p 

value 

Minor 

hematuria 

(Mean±Sd) 

Major 

Hematuria(Me

an±Sd) 

 

p 

value 

 

RDW-CV% 12.8±0.7 13.6±1.5 0.028* 13.2±1.7 13.8±1.3 0.379 

MPV fl 10.3±0.9 11.2±1.3 0.031* 10.9±0.9 11±1.4 0.815 

Platelet 

x 109/L 
209.08±61.5 293±55.2 0.000* 219.9±57.7 175.4±32.7 0.041* 

It was analyzed by Mann-Whitney U test as statistical analysis.* = p <0.05 was considered significant. Sd: 

Standart deviation. RDW-CV: Distribution width of the red blood cells, MPV: m-Mean platelet volume. 

 

Platelet blood parameter values are given in Table 1. According to this table, platelet values 

differed at statistically significant levels in patient groups and control groups (p<0.05). When the 

relations between platelet levels and hematuria formation was evaluated, a high level of negative relation 

was detected (p<0.05) (Table 2). Also, Plt blood parameter values were significantly lower in patients 

with minor hematuria compared to major hematuria patients as shown in Table 1 (p<0.05). When the 

relation between hematuria and platelet and hematuria type was evaluated in patients with prostate 

cancer admitting with hematuria, a moderate and negative relation was found (r:-0.403,p≤0.001). 

 

Table 2. Correlation analysis of hematuria  with RDW, MPV and Platelet laboratory parameters 

 

Laboratory Parameters           r P  

RDW-CV 0.302 0.026 

MPV 0.397 0.029 

Platelet  -0.609 0.000 

Spearman Correlation Method was used. The level of significance was considered p< 0.05 in all comparisons. RDW-

CV: Distribution width of the red blood cells, MPV: m-Mean platelet volume. 
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According to the results obtained in evaluating the development of hematuria of prostate cancer 

patients, EAA, cut-off, sensitivity, and specificity were analyzed with the ROC curve in differentiating 

the MPV, RDW-CV, and Platelet laboratory parameters to guide clinicians in patient monitoring. For 

the MPV laboratory parameter, EAA was 0.673%, 10.4 fl, 65.2% and 65%, respectively. For EAA, 

RDW-CV parameter, cut-off, sensitivity and specificity were 0.676%, 12.65%, 82.6% and 52%, 

respectively (Figure 1). For platelet parameters, EAA, cut-off, sensitivity and specificity were 0.856%, 

272.0%, 87% and 68%, respectively (Figure 2). 

 

ROC Analysis of MPV, RDW laboratory parameter in patients with Hematuria; For the MPV laboratory parameter, 

EAA was 0.673%, 10.4 fl, 65.2%, and 65%, respectively. For EAA, RDW-CV parameter, cut-off, sensitivity and 

specificity were 0.676%, 12.65%, 82.6% and 52%. 

Figure 1. ROC Analysis of MPV, RDW laboratory parameter in patients with Hematuria 

 

 

ROC Analysis of Platelet Laboratory parameter in patients with Hematuria AUC: 0.856, Cut-off point 272.0, lower 

limit: 0.749, upper limit: 0.962. 

Figure 2. ROC Analysis of Platelet Laboratory Parameter in Patients with Hematuria 

 

According to the results obtained in the evaluation of the hematuria type of the prostate cancer 

patients, EAA, cut-off, sensitivity, and specificity were analyzed with the ROC curve in differentiating 

it for the clinician in patient follow-up with the significance of platelet laboratory parameter. For platelet 
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parameters, EAA, cut-off, sensitivity and specificity were 0.752%, 218.0,53% and 88%, respectively 

(Figure 3). 

 

ROC Analysis of Platelet Laboratory parameter in hematuria type of patients with prostate cancer, For platelet 

parameters, EAA, cut-off, sensitivity, and specificity were 0.752%, 218.0,53%, and 88%. 

Figure 3. ROC Analysis of Platelet Laboratory parameter in hematuria type of patients with 

prostate cancer 

4. Discussion 

Prostate Cancer is one of the most important health problems that affect the male gender. 

Hematuria is one of the acute symptoms faced by patients in urological malignity (28). The development 

of hematuria is a finding to be considered especially in prostate cancer patients (29). In 60% of the 

patients with major hematuria, prostate cancer exists in the etiology (30). 

In the present study, we evaluated the effects of the difference in the Mean Platelet Volume 

(MPV), RDW-CV, and platelet values in the development of hematuria in prostate cancer patients 

admitting with hematuria. When literature was reviewed, studies on the effects of blood parameters in 

hematuria patients was limited. Hematuria develops because of many causes like kidney stone, urinary 

system infections in prostate cancer patients (9). According to the results of our study, RDW-CV blood 

parameter and MPV values were high when compared to the control group, and platelet values were low 

compared to the control group in prostate patients who developed hematuria. We also observed that 

platelet values affected major and minor hematuria. 

The systemic inflammatory response is affected by tumor cells in the body. During the 

inflammatory process, many mediator platelets are activated and released [31, 32]. Platelets are observed 

in many cancer types [33, 34]. Studies in the literature report that platelets especially in cancer patients 

affect survival [35, 36]. In addition to the effects on inflammation and cancer, platelets are at the 

forefront in diseases characterized by bleeding. In the literature, low platelet levels are emphasized in 

some studies related to bleeding like uterine bleeding, GIS bleeding [37, 38, 39, 40]. According to the 

results of this study, low platelet levels were found in the group of patients with major hematuria. In 

their study conducted with patients with ITP, Piel-Julian et al. reported that the number of platelets 

affected macroscopic hematuria [41]. According to the results of our study, we believe that low platelet 

levels may be a predictive parameter in the formation of hematuria, which is supported by previous 

studies. However, the variability in the number of platelets can also affect major or minor hematuria.   
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Mean Platelet Volume (MPV) is another parameter evaluated in full blood count showing the 

function and activation of MPV platelets from platelet parameters [42]. It was reported that MPV 

laboratory parameter has an inflammation parameter in some studies [43, 44]. In a study in the literature, 

hematuria and MPV parameters were associated with urinary system diseases [45]. Similarly, MPV 

value was significantly high in hematuria patients than in the control group in our study. In some studies, 

it was reported that the MPV value was effective in evaluating the clinic of patients in some patients 

with GIS bleeding [39, 46]. Unlike our study, in another study conducted on menstrual bleeding, which 

has a different bleeding focus, the MPV value was found to be lower than the controls [47]. We believe 

that this difference is because of the bleeding focus and mechanisms.  

It was found that the RDW-CV parameters were high in the patient group when compared to the 

control group. In a study conducted with cancer patients, RDW value was found to be higher than the 

healthy control group. It was stated that there are different RDW values, especially in cancer types, and 

according to the localization [48]. The RDW blood parameter has a strong relation with inflammatory 

factors like C-reactive protein, erythrocyte sedimentation rate, and similar inflammatory factors. It was 

reported in the literature that the RDW was also an effective indicator in determining mortality [49, 50, 

51]. In a study conducted in the literature, the prognostic value of RDW-CV was reported especially in 

prostate cancer patients [52]. The fact that the patient group of our study had prostate cancer explains 

the elevated RDW levels. We believe that elevation of the RDW parameter in prostate cancer patients 

with hematuria compared to PCA patients who do not develop hematuria can predict the development 

of hematuria, which is a clinical characteristic in prostate cancer patients. 

In the patient group evaluated in the scope of the study, it was found that the RDW laboratory 

parameter did not affect the hematuria type. However, we believe that there is no parameter that can be 

used to predict the type of hematuria. 

The study had several limitations the first of which is was a relatively small sampling size and the 

second of which was the single-centered design of the study. 

5. Conclusion and Recommendations 

In conclusion, hematuria can develop in many diseases besides normal human physiology. 

According to the results of the present study, we believe that all the three parameters (RDW, MPV, and 

Platelet levels), which can be measured in full blood count in the prostate cancer patient group, in 

particular, can guide clinicians that the finding of hematuria can develop, and will be beneficial in 

follow-up and treatment. However, unlike RDW and MPV laboratory parameters, we think the Platelet 

parameter is an important parameter in predicting the type of hematuria that can develop. 

 

Ethical statements: Before the commencement of the study, the approval of the necessary ethics 
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