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Abstract

Aim: In this study, we examined the factors affecting the rate of urine culture positivity
and the rate of urine culture positivity in patients who were found to have kidney stones
in the emergency department and were followed up by the Urology outpatient clinic. We
evaluated the examinations and treatments of these patients with the results of the urology
outpatient clinic until the urine culture results were obtained. We think that our study

ARTICLE INFO will provide useful information to emergency service workers in the evaluation of patients
with urinary system stones.

Keywords: Materials and Methods: In this study, patients who applied to Emergency Medicine
Emergency department Department of Inénii University Faculty of Medicine between January 1st, 2016 and
November 1st, 2022, who were diagnosed with urinary calculi by imaging and who were
followed up in the Urology outpatient clinic, were retrospectively analyzed. The age and
gender of the patients, as laboratory tests, complete blood count, urinalysis, serology and
urine culture results were examined. Multiple logistic regression analysis was performed
Received: Jan 21, 2023 with all the parameters obtained from our study and the analysis was statistically signifi-
Accepted: Apr 26, 2023 cant according to the Hosmer&Lemeshow test.

. . Results: In our study, there were a total of 349 patients, 99 (28.37%) female and 250
Available Online: 26.05.2023 (71.63%) male, and a pathogenic microorganism growth was obsérved in)the urine culture
of 40 (11.7%) of the patients. The first two microorganisms most frequently encountered
in urine culture were Escherichia Coli (24/40) and Klebsiella spp. (5/40). In the logistic
DOL regression model, nitrite positivity increased 48.8%, urinary white blood cells increased

) 0.2%, bacteria presence in urine 3.06%, and increased patient age increased the probability
10.5455 /annalsmedres.2023.01.032 of culture positivity by 2.6%. Each 1 unit increase in hemoglobin value decreased the

probability of positive urine culture by 27.8%.

Urinary stones
Laboratory results

Conclusion: The leukocyte count, bacteria presence, nitrite positivity, low blood
hemoglobin and advancing advanced age in the complete expulsion examination of a pa-
tient with urinary system stone are the prediction of a positive ejection result. These data
should be considered in the decision to take the culture of dissemination at the time of
death of patients with urinary tract stones or the management of care during the time
until they reach the respiratory tract.

@@@@ Copyright (© 2023 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
AT under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction to treat urinary system stone diseases. For this reason,
Kidney stones are a common disease worldwide, with an ~ Xidney stones are an essential healthcare issue with high
incidence of 5-20% depending on the geographical area [1].  Socioeconomic costs. Several studies predicted that the in-

Also, the incidence of kidney stone disease has increased cidence of kidney stones would increase dramatically in the
in the last 20 years, especially in developed countries, and future [2, 3]. Urinary Tract Infection (UTI) is very com-
the recurrence rate of these patients might reach 50-70% mon in patients with urolithiasis. This makes the treat-
in 10-year follow-ups. In some previous studies, it is re-  ment of urolithiasis complicated and even dangerous. A
ported that an average of 2 billion dollars is spent annually ~ Previous study detected UTTin 178 (22.0%) of 806 patients
with kidney stones. Gram-negative bacilli, gram-positive
bacilli, and fungi were detected in the urine culture results

*Corresponding author: of these patients [2]
Email address: zeynep.tunc@inonu.edu.tr (©Zeynep
Kucukakcali) Infective and non-infective stones might host bacteria,
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which makes them resistant to antimicrobial therapy [4, 5].
After the first examination of a patient with a suspected
kidney stone, laboratory and imaging examinations must
be performed, and the patient must be evaluated holisti-
cally [6]. Kidney stones are mineral stones in the kidney
calyces and pelvis and may be attached to the renal papilla
or may be loose. Approximately 80% of kidney stones are
calcium oxalate stones (CaOx) mixed with calcium phos-
phate (CaP). Stones composed of uric acid, struvite, and
cystine are also common, making up approximately 9%,
10%, and 1% of kidney stones [7].

Acute renal colic presents as cramping and intermittent
abdominal and flank pain as kidney stones move through
the ureter from the kidney to the bladder. Pain is of-
ten accompanied by nausea, vomiting, and weakness, and
fever and chills may also be present. The value of the
patient’s own or family history during an episode of re-
nal colic is unknown; similarity to a previous episode of
pain from a kidney stone must increase confidence in the
diagnosis. The physical examination must target to ex-
clude differential diagnoses such as UTI, musculoskeletal
pain, ectopic pregnancy, testicular torsion, and cancer [5,
6]. Stones in the urinary system may cause complete uri-
nary obstruction and result in Acute Kidney Injury (AKT)
or irreversible loss of kidney function [6]. All urinary sys-
tem stones constitute a risk factor for infection because
they could obstruct the upper part of their locations. They
may also cause hydronephrosis by causing dilation of the
urinary tract proximal to the stone as a result of obstruc-
tion, and atrophy and functional losses may occur in the
kidney because of the progression of hydronephrosis [8-10].

Urinary tract stones and UTIs are strongly associated.
The cause of the stones is an infection, and the devel-
opment of infection may complicate the treatment of pre-
existing stones in approximately 15% of stone formers. If
left untreated, both conditions can lead to loss of kid-
ney function and can sometimes be life-threatening [9].
Struvite stones, also known as infection stones, might ob-
struct the pelvicalyceal system due to the development of
an infection one after another and may cause morbidity if
not treated [11]. The mainstay of treatment for infectious
stones is surgery targets to clear 14 stones, and there are
less invasive treatment options. Systemic sepsis remains
the most serious complication, and relapse may occur de-
spite antibiotic prophylaxis. After stone removal, various
strategies can be used to minimize the risk of recurrence of
infection. When infection complicates pre-existing stone
disease, the primary target in treatment is to treat the
infectious episode and delay treatment for urinary stones
until the infection clears. The most alarming situation oc-
curs when a system already blocked by a stone becomes
infected later on above the blockage level. In this scenario,
drainage of the obstruction with parenteral antimicrobials
will sometimes save nephron function and the patient’s life.
Congested and infected kidneys lose function much faster
than a simple clogged kidney. In such cases where an ob-
struction is also present, prompt evacuation of the affected
kidney is likely to prevent permanent kidney damage and
may be life-saving [9].

In the present study, the factors that affect the rate of
urine culture positivity and the rate of urine culture posi-
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tivity in patients with urinary system stones who applied
to the emergency department with urinary system com-
plaints will be examined. Whether the antibiotic treat-
ment started until the urine culture results of these pa-
tients were sufficient was evaluated with the results of the
urology clinic.

Materials and Methods
Data collection and variables

In the study, patients who applied to the Inonu University
Faculty of Medicine Turgut Ozal Medical Center Emer-
gency Medicine Department were diagnosed with kidney
stones by imaging and were followed up in the urology
clinic were analyzed retrospectively. The ethics committee
approval was obtained with the number 2022/4010 from
the Inonu University Health Sciences Non-Interventional
Clinical Research Ethics Committee, and the patients ad-
mitted to our emergency department between January
1, 2016, and November 1, 2022, were included. Pa-
tients whose kidney stone diagnosis was not confirmed by
any imaging, patients with missing parameters, and those
whose urine culture results were evaluated as contamina-
tion were not included in the study. Applications were
identified through the hospital health information man-
agement system. After the patient applications were deter-
mined, the patients’ medical records were examined, and
a patient follow-up form was created for the patients. The
data of the patients recorded in this form were transferred
to the Microsoft Office Excel®) program. In the medical
records of the patients, the file number of the patients,
application number, name-surname, age, gender, labora-
tory tests [(White Blood Cell (WBC), hemoglobin (HGB),
hematocrit (HCT), platelet count (PLT), C-reactive) pro-
tein (CRP), kidney function test results (Blood urea ni-
trogen [BUN], creatinine and uric acid), electrolyte values
(Sodium, potassium), complete urinalysis (Blood, leuko-
cyte, white blood cell count [urine WBC], red blood cell,
number of [urine RBC], nitrite, bacteria) and urine culture
(whether there was significant bacterial growth, the name
of the microorganism growing or the family of microor-
ganisms) were examined. When the complete urinalysis
(TIT) was studied, the leukocyte, blood, and Nitrite val-
ues were considered positive +1, +2, +3; and negative or
trace values were considered negative, and urine WBC and
urine RBC were analyzed quantitatively in the microscopic
analysis, bacterial presence was positive, and no bacteria
absence was negative. When urine culture was studied,
colony-forming bacterial growth of >105 hpf was accepted
as culture positivity.

Power analysis/sample size

In the study, when culture positivity /negativity was the
outcome variable/clinical endpoint, Type I error amount
(alpha) was detected to be 0.05, test power (1-beta) was
0.8, the effect size was 0.24, distribution ratio to groups
was 1, and alternative hypothesis (H1) was two-way. It
was calculated with theoretical power analysis that the
minimum sample size must be 321 to find a significant
differencel6. To increase the power of this study, a total
of 349 individuals were included in the study.
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Biostatistical data analysis

Qualitative variables were summarized as numbers (per-
centage), and numerical variables as mean + standard de-
viation or median and interquartile range (CIW) according
to the distribution of the data. The Kolmogorov-Smirnov
test was used for the data that conformed to normal dis-
tribution. Mann Whitney U and Spearman Rho correla-
tion tests were used where appropriate in statistical anal-
ysis. To determine the effects of WBC, HGB, HCT, PLT,
CRP, creatinine, TIT RBC, TIT WBC, BUN, uric acid,
Na, K, age, TIT Blood, TIT leukocytes, TIT Nitrite, TIT
bacterial variables on culture result positivity /negativity,
multiple logistic regression was used [13]. The significance
of the relevant model was evaluated with the Hosmer &
Lemeshow and Omnibus Tests. A p<0.05 value was con-
sidered statistically significant in the applied statistical an-
alyzes. The American Psychological Association (APA)
6.0 style was used to report the statistical differences. All
analyses were made using IBM SPSS Statistics 28.0 for
Windows (New York, USA).

Results

There were a total of 349 patients in the study (99
(28.37%) female and 250 (71.63%) male). The mean age
of the patients was detected to be 47.17£14.7 years. Al-
though the mean age was 45.7+16.1 years in female pa-
tients, it was 47.54+14.2 years in male patients, and no
growth was detected in 308 (88.3%) of these patients due
to culture, but an increase was observed in 40 (11.7%) of
them. Escherichia coli was detected in 24 (6.88%) patients,
Klebsiella spp. in 5 (1.43%), Enterococcus in 4 (1.15%),
Pseudomonas in 2 (0.57%) patients, fungal infections were

Table 1. The descriptive statistics for the categorical
variables.
Variables Categories Number (%)
Woman 99 (28.37)
Gender
Male 250 (71.63)
. No reproduction 308 (88.3)
Culture positiveness 3
Reproduction 41(11.7)
No reproduction 308 (88.25)
Escherichia coli 24 (6.88)
Klebsiella 5(1.43)
Result of culture Enterococcus 4 (1.15)
Pseudomonas 2(0.57)
Fungal infections 3(0.86)
Gram(-) bacillus 3(0.86)
Negati 131 (37.54
TIT Blood ceative (57.54
Positive 218 (62.46)
Negati 223 (63.90
TIT Leukocyte egia' ve ( )
Positive 126 (36.10)
Negati 333(95.42
TIT Nitrate eg.a. Ve ( )
Positive 16 (4.58)
. Negative 328 (93.98)
TIT Bacteria >
Positive 21(6.02)

TIT: Complete Urinalysis.
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Table 2. The descriptive statistics for the numerical vari-

ables.

Variables MeanztStandard Deviation
WBC 8.843+2.865
HGB 14.545+1.748
HCT 43.537+4.559
PLT 265.777+74.695
CRP 1.422+3.298
BUN 15.874+6.464
CREATININE 1.018+0.353
URIC ACID 5.463+£1.512

NA 139.034+2.567
K 4.388+0.456

TIT RBC 207.556+610.461
TIT WBC 57.542+186.039
Age 47.069+14.763

TIT: Complete Urinalysis; WBC: White Blood Cell; HGB:
Hemoglobin; HCT: Hematocrit; PLT: platelet count; CRP: C-reactive
protein; BUN: Blood urea nitrogen.

Table 3. The results of the analysis of blood and urine

variables in terms of gender.

Gender™™ p
Variables Woman Male
Median (IQR) Median (IQR)

WBC 8.21(3.29) 2 8.32 (3.7) 0.381
HGB 13.1(1.7) 15.15 (1.72) ® <0.001
HCT 40.3 (4) 45.2 (4.9)° <0.001
PLT 283 (83)° 247 (75)® <0.001
CRP 0.33 (0.65)% 0.33 (0.45) 0.962
BUN 12.6 (4.81) 15.45 (5.49) ° <0.001
CREATININE 0.75 (0.12) 1(0.3)° <0.001
URIC ACID 46(1.6)? 5.775 (1.87) ® <0.001
NA 139 (3)? 139 (3) 2 0.039
K 4.33(0.47) 2 4.34 (0.58)* 0.723
TITRBC 10 (88) 2 15 (97) 2 0.351
TIT WBC 14 (33) 5(19)° <0.001
Age 45 (23) 47 (20) 0.178

*:Mann Whitney U test; **: There is a statistically significant
difference in group categories that do not contain the same letter;
IQR: Interquartile range.

TIT: Complete Urinalysis; WBC: White Blood Cell; HGB:
Hemoglobin; HCT: Hematocrit; PLT: platelet count; CRP: C-reactive
protein; BUN: Blood urea nitrogen.

detected in 3 (0.86%) and gram (-) bacilli in 3 (0.86%).
TIT blood was negative in 131 (37.54%) patients, and TIT
blood was positive in 218 (62.46%) patients. Although
TIT leukocytes were negative in 223 (63.90%) patients,
TIT leukocytes were positive in 126 (36.10%) patients, and
TIT Nitrite was negative in 333 (95.42%) patients, it was
positive in 16 (4.58%) patients. Although only 21 (6.02%)
bacteria were observed in TIT, bacteria were not observed
in TIT in 328 (93.98%) patients. Table 1 shows descriptive
statistics for categorical variables.

Among the blood and urine variables, the WBC mean
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variables in terms of culture positivity.
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Table 6. The results of the analysis of blood and urine

variables in terms of TIT leukocytes.

Culture positivity** p* TIT Leukocyte** p*
Variables No reproduction Reproduction Variables Negative Positive
Median (IQR) Median (IQR) Median (IQR) Median (IQR)

WBC 8.175 (3.71) @ 9.01(4.31)° 0.028 WBC 7.98 (3.95)* 7.98 (3.16)° 0.012
HGB 14.9 (2.175) @ 13.7 (2.2) <0.001 HGB 14.9 (2.3 14.9 (2.3)° 0.014
HCT 44.20 (5.7) 419 (5.3)° <0.001 HCT 44.3 (5.5) 43.2(5.7) 0.025
PLT 253 (81.5) @ 286 (91)° 0.010 PLT 252 (76) 252 (97)° 0.004
CRP 0.33 (0.36) 1.05 (3.87) <0.001 CRP 0.33 (0.33) 0.35 (0.84)° 0.034
BUN 14.545 (5.94) 15.52 (6.18)* 0.566 BUN 14.95 (6.2) 14.95 (4.68) 0.380
CREATININE 0.92 (0.3) 0.89 (0.50)* 0.693 CREATININE 0.93 (0.37)* 0.91(0.29) 0.036
URIC ACID 5.5 (2) 5.03 (2.47) 0.276 URIC ACID 5.4 (2.18)° 5.5 (2.15) 0.726
NA 139 (3) @ 138 (4) 0.225 NA 139 (3) 139 (3) 0.192
K 4.35 (0.56) * 4.27 (0.37) 2 0.317 K 4.34 (0.58) 4.35 (0.47) 0.464
TITRBC 11(89) 2 26 (143)? 0.177 TITRBC 7 (48)* 7 (265)° <0.001
TIT WBC 6.5 (18) 2 59 (188)° <0.001 TIT WBC 3(9) 3(111)° <0.001
Age 46 (21.5) 48 (14) 0.109 Age 46 (21)° 46 (21) 0.279

*:Mann Whitney U test; **: There is a statistically significant
difference in group categories that do not contain the same letter;
IQR: Interquartile range.

TIT: Complete Urinalysis; WBC: White Blood Cell; HGB:
Hemoglobin; HCT: Hematocrit; PLT: platelet count; CRP: C-reactive
protein; BUN: Blood urea nitrogen.

Table 5. The results of the analysis of blood and urine

variables in terms of TIT blood.

TIT blood** p*
Variables Negative Positive
Median (IQR) Median (IQR)

WBC 8.45 (4.31)% 8.285 (3.17)? 0.363
HGB 14.8 (2.4) 14.7 (2.2 0.838
HCT 44 (6.3) 43.75 (5.55) 0.822
PLT 256 (82)° 256.5 (87)2 0.979
CRP 0.33 (0.48) 0.33 (0.50)2 0.864
BUN 15.42 (6.87) 14.38 (5.21) 0.133
CREATININE 0.92 (0.38) 0.93 (0.3) 0.926
URIC ACID 5.5 (1.94) 2 5.45 (2.15) @ 0.639
NA 139 (4) @ 139 (3) 0.176
K 4.42 (0.55) 4.32 (0.52) 0.067
TITRBC 2(6)° 57.5 (193)° <0.001
TIT WBC 3(15) 2 10 (29)° <0.001
Age 48 (20) 45.5 (21) 0.408

*:Mann Whitney U test; **: There is a statistically significant
difference in group categories that do not contain the same letter;
IQR: Interquartile range.

TIT: Complete Urinalysis; WBC: White Blood Cell; HGB:
Hemoglobin; HCT: Hematocrit; PLT: platelet count; CRP: C-reactive
protein; BUN: Blood urea nitrogen.

was detected to be 8.843+2.865, HGB mean 14.545+1.748,
HCT mean 43.537+4.559, PLT mean 265.777+£74.695,
CRP mean 1.42243.298, BUN mean 15.87446.464, cre-
atinine mean 1.018+0.353, uric acid means of Na was
5.463£1.512, mean of Na was 139.034+2.567, mean of K

979

*:Mann Whitney U test; **: There is a statistically significant
difference in group categories that do not contain the same letter;
IQR: Interquartile range.

TIT: Complete Urinalysis; WBC: White Blood Cell; HGB:
Hemoglobin; HCT: Hematocrit; PLT: platelet count; CRP: C-reactive
protein; BUN: Blood urea nitrogen.

Table 7. The findings of the logistic regression analysis.

Variables Odds Ratio  95% Confidence Interval p

TIT Nitrate (+) 49.882 10.945 - 315.781 <0.001
HGB 0.723 0.576 - 0.903 0.004
TIT bacteria (+) 4.06 1.039 - 13.224 0.027
TIT WBC 1.002 1.001 - 1.003 0.029
Age 1.026 1.002 - 1.05 0.031
Constant term 20.109 0.286

TIT: Complete Urinalysis; WBC: White Blood Cell.

was 4.38840.456, mean of TIT RBC was 207.556+610.461,
mean of TIT WBC was 57.5424+186.039 and mean age was
47.069+14.763 years. Descriptive statistics for numerical
variables are given in Table 2.

The results of the analysis of the blood and urine variables
in terms of gender are given in Table 3.

According to the results, statistically significant differ-
ences were detected in terms of gender in HGB, HCT,
PLT, BUN, creatinine, uric acid, and TTT WBC variables
(p<0.05). However, no statistically significant difference
was detected in terms of gender for the other examined
WBC, CRP, Na, K, TIT RBC, and age variables (p>0.05).
The results of the analysis of blood and urine variables in
terms of culture positivity are given in Table 4.

According to the results, a statistically significant differ-
ence was detected in terms of culture positivity variable
for WBC, HGB, HCT, PLT, CRP, and TIT WBC vari-
ables (p<0.05). However, no statistically significant dif-
ference was detected in terms of culture positivity variable
for BUN, creatinine, uric acid, Na, K, TIT RBC, and age
variables (p>0.05). The results of the analyzes of blood
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and urine variables in terms of TIT blood are given in
Table 5.

According to the results, a statistically significant differ-
ence was detected between TIT RBC, TIT WBC vari-
ables, and TIT blood variables (p<0.05). However, no
statistically significant difference was detected in terms of
TIT blood variable for other examined WBC, HGB, HCT,
PLT, CRP, BUN, creatinine, uric acid, Na, K, and age
variables (p>0.05). The descriptive statistics for blood
and urine variables regarding TIT leukocytes are given in
Table 6.

In this regard, statistically significant differences were de-
tected for WBC, HGB, HCT, PLT, CRP, creatinine, TIT
RBC, and TIT WBC variables regarding the TIT leuko-
cyte variable (p<0.05). However, no statistically signif-
icant differences were detected regarding the TIT leuko-
cyte variable for BUN, creatinine, uric acid, Na, K, and
age variables (p<0.05).

To determine the effects of WBC, HGB, HCT, PLT, CRP,
creatinine, TIT RBC, TIT WBC, BUN, uric acid, Na, K,
age, TIT Blood, TIT leukocytes, TIT Nitrite, TIT bacte-
ria 31 on culture result positivity /negativity, multiple lo-
gistic regression was performed. According to the analysis
findings, the logistic regression model was statistically sig-
nificant according to the Hosmer & Lemeshow Test (Chi-
Square=7.675, SD=8, p=0.466). Also, the model coeffi-
cients in question were significant due to the Omnibus test
(Chi-Square=74.2, SD=7, p<0.001). The logistic regres-
sion model explained 37.6% (Nagelkerke R2) of the vari-
ance in culture result positivity/negativity and correctly
classified 91.4% of cases. TIT Nitrite (+) [OR=49.8, 95%
CI (10.945 - 315.781)], HGB [OR=0.723, 95% CI (0.576
- 0.903)]), TIT bacteria (+) (OR=4.06, 95% CI [1.039 -
13.224], TIT WBC (OR=1.002, 95% CI [1.001 - 1.003]),
and age (OR=1.026, 95% CI [1.002 - 1.05|, variables were
statistically significant in the model (p<0.001, p=0.004,
p=0.027, p=0.029, and p=0.031, respectively). Table 7
shows the findings of the logistic regression analysis.

Discussion

The incidence of kidney stone disease is increasing as a
significant clinical and economic problem [14]. The most
common symptoms in urinary system stone patients are
sudden onset and cramping flank pain, hematuria, nau-
sea, vomiting, pain, and palpation of the costovertebral
angle and/or lower quadrant. Patients may also experi-
ence dysuria and a constant sense of urination [15]. Many
of these symptoms are similar to UTIs. For this reason, it
may be clinically challenging to distinguish the presence
of UTI in the presence of urinary stones and may occa-
sionally cause misleading results [16]. Acute kidney injury
may develop due to UTI and hydronephrosis in patients
with urinary system stones [17, 18]. For this reason, when
stone patients are evaluated, tests must be requested by
considering the complications of the stone.

A good-quality urine sample is vital in making a diagnosis.
However, if the patient’s clinical manifestation strongly
suggests a urinary tract infection, treatment must not be
delayed. In general, if possible and appropriate, urine sam-
pling for culture is recommended before the first antibiotic
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administration. Most patients with complicated UTIs will
show pyuria, but the absence of pyuria does not exclude a
UTTI. Different urinary WBC ranges depend on the urine
sample, and results must be interpreted accordingly [19].
Demonstrating the causative pathogen in a urine culture
is accepted as the gold standard in diagnosing UTI [20].
However, the reproduction rate is not at the desired level
even in patients whose urine culture has a very high prob-
ability of UTI, and different rates are reported in various
clinics. Although urine culture, which is the gold stan-
dard in UTI, does not always detect UTI, urine culture
is the gold standard despite its disadvantages in confirm-
ing the diagnosis and therapeutic management. However,
urine culture from every patient is costly and might not be
possible in many healthcare centers. In the present study,
there were 349 patients; 308 (88.3%) of the patients did not
have growth in culture, and 40 (11.7%) showed growth of a
pathogenic microorganism. Different studies report a wide
frequency of urine culture positivity between 7% and 36%
in patients with urinary system stones [16, 21, 22]. This
rate was 11.7% In the present study, which is consistent
with current reported rates in the literature.

In a previous study that was conducted with 231 patients
with acute kidney stones in 2021, it was reported that the
incidence of kidney stones was more common in men than
in women (65% in men) [23]. It was observed in the current
study that male patients (71.63%) had kidney stones at a
higher rate, which was consistent with the literature data.
In a previous study conducted in 2020, there were 1655 pa-
tients with urolithiasis, among which 167 male and 200 fe-
male patients had positive urine cultures [24]. There were
22 culture positivities in women, and 19 in men among pa-
tients with kidney stones in the current study, and urine
culture-positive female patients were higher than in male
patients, which is consistent with the literature. The mean
age of the patients was 47.174+14.7 years. The mean age
was 45.7416.1 years in female patients; it was 47.5+14.2
years in male patients. In a study published in 2012, it
was reported that the incidence of kidney stones increased
after the age of 20, peaked between the ages of 40 and 60,
and then decreased with age [25]. The mean values of the
age range of our patient population were consistent with
this publication.

Statistically significant differences were detected in the
current study in terms of gender for blood HGB, HCT,
PLT, BUN, creatinine, uric acid, and TIT WBC variables
(p<0.05). In a previous study conducted in 2020, the mean
blood HGB, HCT, BUN, creatinine, and uric acid values
of men in the general population were significantly higher
than women, and the PLT value was substantially higher
lower than the female population. These results are con-
sistent with the results of the study.

Statistically significant differences were detected regarding
culture positivity for blood WBC, HGB, HCT, PLT, CRP,
and TIT WBC variables (p<0.05). WBC, PLT, CRP, and
TIT were higher in WBC culture positives, HGB, and
HCT culture negatives. However, no statistically signif-
icant difference was detected in terms of culture positivity
variable for BUN, creatinine, uric acid, Na, K, TIT RBC,
and age variables (p>0.05). PLT is, on average higher in
the female population than in males, and HGB and HCT
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are, on average higher in males [23, 26]. A study con-
ducted in 2020 reported that CRP, WBC, and PLT values
were more elevated in patients with UTI [27]. A significant
increase in WBC and CRP values and culture positivity
are strong findings for UTIs, and these high values were
consistent with the literature. The elevation of PLT in
those with positive urine culture in our study is also com-
patible with the results in the literature. However, more
comprehensive studies are needed on this subject. We be-
lieve the mean values did not differ because there was no
significant difference between culture-positive and BUN,
creatinine, uric acid, Na, K, TIT RBC, and age. After all,
although AKI developing in stone patients is a significant
complication, it is not a very common complication, and
AKI is detected in patients with negative urine cultures.

The present study found statistically significant differences
in blood WBC, HGB, HCT, PLT, CRP, creatinine values,
and leukocyte positivity in TIT for TIT RBC and TIT
WBC variables (p<0.05). However, no statistically signif-
icant differences were detected regarding the TIT leuko-
cyte variable for BUN, creatinine, uric acid, Na, K, and
age variables (p<0.05). We interpreted that TIT leuko-
cyte positivity and urine culture positivity yield signifi-
cantly higher results in similar parameters except for TIT
RBC, as leukocyte positivity and urine culture positivity
are strong evidence for UTI.

In the present study, a statistically significant difference
was detected for TIT RBC and TIT WBC variables in
terms of the TIT blood variable (p<0.05). However, no
statistically significant differences were detected in terms
of TIT blood variable for other examined WBC, HGB,
HCT, PLT, CRP, BUN, creatinine, uric acid, Na, K, and
age variables (p>0.05). A review study that was con-
ducted in 2020 examined patients with urolithiasis who
were found to have hematuria in the emergency depart-
ments of 8 different centers. The study reported the fre-
quency of microhematuria between 44% and 94% [28]. In
the present study, the values obtained in men and women
and the hematuria ratios of the total number were com-
patible with the literature.

Regarding culture positivity, the Logistic Regression
model explained 37.6% (Nagelkerke R2) of the variance in
culture result positivity /negativity and correctly classified
91.4% of cases. TIT Nitrite (+) [OR=49.8, 95% CI (10,945
- 315.781)], HGB [OR=0.723, 95% CI (0.576 - 0.903)],
TIT bacteria (+) (OR=4.06, % 95 CI [1.039 - 13.224],
TIT WBC (OR=1.002, 95% CI [1.001 - 1.003]), and age
(OR=1.026, 95% CI [1.002 - 1.05], variables were statisti-
cally significant in the model (p<0.001, p=0.004, p=0.027,
p=0.029, and p=0.031, respectively). The probability of
culture positivity increased at a rate of 48.8% when nitrite
positivity was present, 0.2% with an increase in each urine
WBC value, 3.06% for bacteria in urine microscopic exam-
ination, and 2.6% for each year increase with increasing
patient age. A previous study predicted that the evalua-
tion of leukocyte and nitrite tests determined with a strip
before the culture request in patients with a preliminary
diagnosis of urinary tract infection might prevent unnec-
essary culture tests [29]. In the current study, nitrite pos-
itivity increased the positivity of urine culture 48.8-fold
and was compatible with the literature data. A study
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that investigated the relationship between age range and
UTT in 1178 female patients with UTI symptoms in 2021
published that the prevalence of bacteriuria increases with
increasing age [30]. The current study found that increas-
ing age increased the probability of positive urine culture,
and the result was consistent with the literature. A study
that was conducted in 2021 reported that nitrite positiv-
ity in the urine, the presence of bacteria, and WBC count
were associated with urine culture positivity [31]. The
data obtained in the current study with the logistic regres-
sion model in our study were compatible with this study
in the literature. We think our findings will be useful for
emergency department physicians in predicting urine cul-
ture positivity in patients with urinary stones or deciding
whether it is necessary to start antibiotic treatment un-
til the urine culture results. The limitation of the study
was that it had a retrospective design, and it could not
question the history of the patients, the history of antibi-
otic use, and the presence of symptoms such as fever and
dysuria.

Conclusion

Urine culture is an ineffective and time-consuming test for
use in the emergency department. In patients with urinary
system stones, WBC count, bacteria presence, nitrite pos-
itivity, low blood HGB, and patient age increase the like-
lihood of urine culture positivity in TIT. We believe the
study’s findings can be utilized to accurately estimate the
likelihood of urine culture positivity in patients with uri-
nary system stones, or to postpone antibiotic treatment
until the urine culture results are finalized, reducing un-
necessary antibiotic use.

Ethical approval

The ethics committee approval was obtained with the
number 2022/4010 from the Inonu University Health Sci-
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