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Abstract

Background: Complete blood count (CBC) parameters may associated with multiple diseases. Urinary stone disease is common
public problem. Predictive value of CBC parameters may be associated with urinary stone disease
Objectives: To analyze the association between complete blood count (CBC) parameters and urinary stone disease.
Patients and Methods: This study was a retrospective observational study of 3,099 patients who were admitted to the urology
outpatient clinic or diagnosed with urinary stone disease in the emergency services department. There were 353 patients included in
the study that had ultrasonography (USG) and/or non-contrast computerized tomography (NCCT) and a CBC. Patients who had non-
urinary system inflammatory disease in USG or NCCT, had fever, non-urinary system infection, anemia or diagnosed hematologic
malignancy were excluded (n = 27). Patients were divided into two groups: a stone group (n = 74) and a control group (n = 252). Data
of patients were retrieved from the hospital database and statistical analysis was performed.
Results: An increase in RDW, MPV, PDW, WBC, granulocyte percentage and a decrease in lymphocyte percentage is statistically asso-
ciated with urinary stone disease (P < 0,001, P < 0.001, P = 0.006, P < 0.001, P = 0.003, P = 0.034, respectively). Microscopic hematuria
is associated with urinary stone disease and the odds ratio for urinary stone prediction is 67.7 (P < 0.001). In addition, none of the
CBC parameters were associated with stone burden.
Conclusions: When evaluating flank pain in patients, it is important to remember that CBC parameters may support urinary stone
disease, and considering CBC results may be useful in the diagnosis of urinary stone disease.
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1. Background

Diagnosis and treatment of urinary stone disease is an
important health care problem worldwide. The lifetime
risk of stone formation for men is 12% and for women is 6%,
and this risk has increased in the last quarter of the 20th
century (1). Urinary stone disease is responsible for signifi-
cant economic cost (2).

Although the era of minimally invasive techniques for
urinary stones has begun, recurrent stone formation con-
tinues to be an important problem. There are multiple
theories about stone formation, but none completely ex-
plains the mechanisms of stone formation. One of these
mechanisms is related to reactive oxygen radicals and ox-
idative stress and is important, especially in calcium ox-
alate stones (3). Multiple oxidative stress markers, such
as changes in 8-hydroxy-deoxyguanosine calgranulin, α-
defensin and myeloperoxidase are apparent in calcium ox-
alate stone formation (4, 5).

With modern instruments, circulating blood cells can

be counted and sized. These instruments can estimate
the average cell volume and distribution of cell volume.
Red blood cell distribution width (RDW) is a parameter
that is calculated by dividing the standard deviation of
red blood cell (RBC) volume by the mean corpuscular vol-
ume (MCV) multiplied by 100. The main usage of RDW is
to differentiate the cause of anemia. Besides differential
diagnosis of anemia, recent studies have shown that ele-
vated RDW values are associated with a prognosis of heart
failure, sepsis, acute myocardial infarction, and cardiac
arrest (6-10). The mechanism of this relationship is still
unknown, but inflammation and oxidative stress are sug-
gested for the increase in RDW. Also, recent reports have
shown RDW is related with other inflammatory markers
such as interleukin-6 and tumor necrosis factor (11, 12).

Mean platelet volume (MPV) is another parameter that
can be estimated by complete blood count. The association
between MPV and function and activation of platelets has
been reported (13). An increase in MPV has been shown in
some inflammatory diseases such as inflammatory bowel
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diseases, rheumatoid arthritis and ankylosing spondylitis
(14-16).

2. Objectives

The aim of this study was to evaluate whether there was
a relationship between urinary stone disease, and RDW
and MPV as inflammatory markers.

3. Patients andMethods

This retrospective observational study was conducted
in a urology outpatient clinic and emergency service of a
second-step hospital with a yearly admission of 60.000 pa-
tients. Included in this study were patients admitted to the
hospital from January 2010 to May 2014. Before the study,
approval of the local ethics committee was obtained.

3.1. Patient Selection

The 3,069 adult patients who were admitted to the
urology outpatient clinic with CBC and USG and/or whole
abdomen NCCT, and who were diagnosed with urinary
stone disease by the emergency service between the study
dates were included. The patients who had non-urinary
system inflammatory disease in USG or NCCT were ex-
cluded because of possible changes in CBC. Also, the pa-
tients who had fever, non-urinary system infection, ane-
mia or diagnosed hematologic malignancy were excluded,
but stone-related urinary system infection patients were
included in the study. The 326 patients who were included
in the study were grouped as follows: the stone group, who
had a stone in USG and/or NCCT, and the control group,
who did not have a stone in USG and/or NCCT (Figure 1).

3.2. Data Collection

Demographic data, symptoms and medical history
of the patients were taken from the examination form.
CBC, USG and/or NCCT results were found in the hospital
database, and stone burden was calculated from the data
that was previously recorded.

3.3. Measurement Methods

CBC values were measured with the flow cytometry
technique. Reference values used were: RBC 4.30 - 6.10
106/mm3; RDW 10% - 21%; mean corpuscular volume (MCV)
80 - 90µm3; platelet (PLT) 150 - 450 103/mm3; MPV 6 - 5µm3;
platelet distribution width (PDW) 0.1 - 99.9µm3; and creati-
nine 0.6 - 1.3 mg/dL. Stone burden was calculated as the sum
of the longest axis diameters of stones in millimeters in
USG and/or NCCT. Erythrocyte or leukocyte count was pos-
itive if more than three were counted in a high power field
in microscopic analysis of spot urine.

3.4. OutcomeMeasures

Our primary outcome was the effect of CBC parameters
in stone diagnosis. Secondary outcomes were the relations
between spot urine analysis, creatinine values, CBC param-
eters and stone diagnosis or stone burden.

3.5. Statistical Analysis

Continuous variables were examined with the
Kolmogorov-Smirnov test for normal distribution. Values
with normal distribution were expressed as mean with
standard deviation (SD) and values that were not normally
distributed were expressed as median with interquartile
range (IQR). The Student’s t-test or mann-whitney U test
was performed, depending on the normality distribution
of the variables. Categorical variables were described as
a frequency with percentage and compared using the χ2

test.

We performed multivariate binary logistical regres-
sion analysis to determine the independent factors related
with urinary stone disease. Variables that had a P value
less than 0.05 in univariate analyses between the stone and
control groups were included for multivariate analysis.

A two-tailed P value less than 0.05 was considered sta-
tistically significant. All analyses were performed using
SPSS 21.0 for macintosh (SPSS Inc., Chicago, IL).

4. Results

The stone group had 74 patients and the control group
had 252 patients. There were no statistical differences by
age and gender between the two groups (Table 1).

4.1. Primary Outcome

Between the stone group and the control group RDW,
MPV, PDW, WBC, lymphocyte percentage and granulocyte
percentage are statistically different (Table 1). The area un-
der the ROC curves (AUC) in predicting urinary stones for
CBC parameters is shown in Figure 2. AUC values for RDW
were 0.72 (95% CI 0.65 - 0.78) and for MPV were 0.64 (95%
CI 0.57 - 0.71). Binary multiple logistic regression analy-
sis with CBC parameters statistically related with urinary
stone disease was performed. RDW, MPV and WBC posi-
tively related in our regression model to urinary stone dis-
ease prediction (Table 2). Stone risk was increased 1.8-fold
(95% CI 1.3 - 2.4) for a one point increase in RDW and 1.6-fold
(95 % CI 1.1 - 2.4) for a one point increase in MPV. The sensitiv-
ity and specificity of the CBC parameters to predict urinary
stones are 95.6% and 27%, respectively.
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Urinary Stone Diagnosis at Emergency Service 

n = 3099

Figure 1. Flow Chart

4.2. Secondary Outcome

The stone group patients were 35% erythrocyte positive
in urine analysis, and the control group were 0.7% erythro-
cyte positive (P < 0.001). As a predictive marker, a positive
urine erythrocyte demonstrated that the odds ratio (OR)
for urinary stone prediction was 67.7 (95% CI 15.5 - 294.7).
The creatinine values of the two groups were statistically
different (median: 1.0 IQR 0.8 - 1.0 vs. 0.9 IQR 0.9 - 1.1; P =

0.019). There is no relationship between any of the CBC pa-
rameters and stone burden.

5. Discussion

In this retrospective study, we analyzed the associa-
tion between CBC parameters and urinary stone disease,
we found that RDW, MPV, PDW, WBC and granulocyte per-

Iran Red Crescent Med J. 2016; 18(7):e24319. 3

http://ircmj.com/?page=home


Demiray O et al.

Table 1. CBC Parameters of Stone and Control Groups

Stone Group (N = 74) Control Group (N = 252) P Value

Age 28.5 ± 11.7 23.9 ± 6.7 0.24a

Gender Female, No. (%) 8 (10) 13 (5) 0.075a

RBC 5.30 ± 0.52 5.38 ± 0.43 0.222a

MCVb 86.8 (82.75-89.25) 87.0 (84.0-90.0) 0.206c

RDWb 12.7 (12.2-13.5) 11.9 (11.5-12.7) < 0.001c

PLTb 252.2 (221.5-295.2) 266.0 (234.2-299.7) 0.199c

MPV 8.3 ± 0.8 7.9 ± 0.8 < 0.001a

PDWb 12.5 (11.5-13.6) 11.9 (10.8-13.0) 0.006c

WBCb 7.9 (7.0-9.9) 6.9 (5.8-8.0) < 0.001c

LYMPH%b 27.6 (16.6-34.0) 30.8 (25.2-35.3) 0.003c

GRANU% 64.2 ± 11.9 60.9 ± 9.4 0.034a

aStudent’s t-test.
bValues are expressed as median (IQR) unless otherwise indicated as mean ± SD.
cMann-whitney-U test P < 0.05 is statistically significant.

Table 2. Binary Multiple Regression Analysis

CBC Parameter P Valuea B (95% CI)

RDW < 0.0001 1.8 (1.3 - 2.4)

MPV 0.008 1.6 (1.1 - 2.4)

PDW 0.616 0.9 (0.8 - 1.1)

WBC 0.001 1.3 (1.1 - 1.5)

Lymphocyte, % 0.504 0.9 (0.9 - 1.0)

Granulocyte, % 0.671 1.0 (0.9 - 1.0)

aP < 0.05 is statistically significant.

centage values were increased in urinary stone disease pa-
tients, and lymphocyte percentage values were decreased.
An increase in RDW is seen in ineffective red blood cell pro-
duction or increased destruction. Several cytokines, such
as tumor necrosis factor α, interleukin-6 and interleukin-
1β, could also cause increased destruction of red blood
cells and immature red blood cell release (12, 17). In the
literature, RDW is associated with the prognosis of acute
heart failure, risk and prognosis of a cardiovascular event,
risk of mortality in stroke patients and risk of mortal-
ity in chronic dialysis patients (7-10). In a recent study,
Baysal et al. reported thrombolysis treatment failure in
ST-segment elevation myocardial infarction that was as-
sociated with an increase in RDW (18). Jo et al. (6) re-
ported that RDW is associated with a prognosis of sepsis
in patients and concluded that inflammation may be the
cause of an increase in RDW. Also, in inflammatory bowel
disease RDW is associated with the activity of the disease

(11). Aktas et al. reported the diagnostic value of increased
RDW in Hashimoto’s thyroiditis patients (19). RDW has also
been associated with prediction of mortality in necrotiz-
ing fasciitis patients (20). The literature also shows that
RDW increase is associated with several inflammatory dis-
eases. RDW increase in urinary stone disease could be
associated with inflammation of the uroepithelium. In
our study, like other studies, inflammatory markers are in-
creased in patients who have urinary stone disease, and
these results are compatible with the literature.

Platelets express mediators for coagulation, thrombo-
sis and inflammation. An increase in MPV is associated
with other platelet activation markers such as thrombox-
ane and β-thromboglobulin (13). The relationship with
MPV and the prognosis of bloodstream infection as in-
flammatory markers in active pulmonary tuberculosis and
Parkinson’s disease has been shown in the literature (21-
23). MPV increase is also seen in varicocele patients, as re-
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Figure 2. ROC Curves for CBC Parameters
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A, ROW AUC = 0.72 (95% CI 0.65 - 0.78) P < 0.001; B, MPV AUC = 0.64 (95% CI 0.57 - 0.71) P < 0.001; C, PDW AUC = 0.60 (95% CI 0.53 - 0.67) P < 0.006; D, RBC AUC = 0.44 (95% CI 0.36
- 0.52) P < 0.148; E, MPV AUC = 0.64 (95% CI 0.57 - 0.71) P < 0.001; F, PLT AUC = 0.45 (95% CI 0.37 - 0.52) P < 0.199; G, WBC AUC = 0.66 (96% CI 0.59 - 0.73) P < 0.00l; H, LYMPH% AUC
= 0.38 (95% CI 0.30 - 0.46) P < 0.003; I, GRAN% AUC = 0.58 (95% CI 0.50 - 0.66) P < 0.026.

ported in two studies (24, 25). A recent study of cerebral
infarction patients showed that C-reactive protein was cor-
related with MPV values (26). In this study, we associated
urinary stone disease with an increase in MPV values, but
this may also be related with inflammation caused by the
urinary stone.

Microscopic or macroscopic hematuria is a well-
known phenomenon in urinary stone disease and used in
scoring to predict ureteral stones (27). We also found that

microscopic hematuria is well-related with urinary stone
disease.

We concluded that inflammatory markers of CBC pa-
rameters could be related with stone burden, but no rela-
tionship was found. It may be that the inflammatory pro-
cess is independent from the stone burden, but further in-
vestigations are needed.

Although creatinine levels were in the normal range in
both groups, the increase of creatinine levels in the stone
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group patients was statistically significant. It was shown
that urinary stone history is associated with an increased
risk of chronic kidney disease (28). An increase of creati-
nine in stone patients could be related with renal function
deterioration.

5.1. Limitations

The most important limitation of our study was the ret-
rospective study design. Other limitations were the low
number of patients, USG was user-dependent and a single
radiologist performed all the USG. Also, the negative pre-
dictive value of USG is 49. 5% - 61.7%, as some stones could
be expelled (29). We did not study any other inflammatory
markers.

5.2. Conclusion

Our study showed that CBC parameters, such as RDW
and MPV, are associated with urinary stone disease. When
evaluating flank pain patients, it is important to remem-
ber that CBC parameters could support urinary stone dis-
ease, and that considering CBC results may be useful in the
diagnosis of these patients.
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