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Abstract: Background: Urinary calculi are the third most common affliction of the
urinary tract, exceeded only by urinary tract infection (UTI) and pathological conditions
of prostate. Advances in the surgical treatment of urinary tract stones have outpaced our
understanding of their etiology. Methodology: A total of 135 patients with urolithiasis

kidney stone, location of stone, urinalysis were carried out. Urine reagent strip test
technique was also used for identification of different urine components. Results: The
vast majority of the kidney stone were unilateral renal stones and the frequency was
65.92%(89/135). Urinalysis of the patients with kidney stones revealed positive findings
and the most common finding were crystals which demonstrated among 66.7%, but the
finding were casts with frequency of 3.7%. The reagent strip test utilized for urine testing
showed that the prevalence of blood,protein, nitrate reductase, and leucocyte reductase
were found in urine of patients with kidny stone and their frequency of presence was 61.5,
6.7, 39.3 and 40.7% respectively. The following urine constituents like nitrate reductase,
leucocyte esterase, blood and protein were tested and their frequencies were 46.3, 55.6,
81.5 and 3.7% respectively. Conclusions: Urinary stone disease was more frequent in
males than in females and the ratio was 2:1. The most common elements available in
urinary stones were calcium of cations with frequency of 90.3%. Anions like phosphate,
oxalate and urate were also identified and the most common was phosphate. More than
half of the urolithiasis patients had one or more metabolic abnormalities like
hypercalcemia and hyperuricemia.
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INTRODUCTION

Most urinary calculi generally are composed
primarily of a poorly soluble salt with a small amount of
protein, containing calcium (Ca*?) as a main constituent
[1,2]. The direct cause of calculi is unknown and likely
to be multifactorial, but urinary physiological
abnormalities can be identified in more than 60% of
patients [3-5]. Hypercalciuria is the most common of
these abnormalities, increases the risk of stone formation
by raising saturation of stone forming salt and reducing
the endogenous stone inhibitors [5-7]. The prevalence of
urolithiasis is approximately 2-3% of general population
[8,9]. The peak age of males is 30 years old, while in the
women has bimodal age distribution with peaks at 35 and
55 years old. One kidney stone form the probability that
a second stone will form within 5-7 years in
approximately 50% [4,10]. Stone disease is 2-3 times

more common in men than in women and it occurs more
often in adults than in elderly and more often in elderly
than in children. Urolithiasis occurs more frequently in
hot dry areas than in temperate regions [11]. A seasonal
variation is also seen with urinary calcium oxalate
(CaOx) saturation in men during summer and in women
during early winter [12]. Diet, climate and occupation
are giving rise to excessive sweating, obstruction of
urinary tract, urinary tract infection (UTI), crystalluria,
inherited disorders (cystinuria, xanthinuria), diseases of
general metabolism  (gout, hyperparathyroidism,
abnormal intestinal absorption...etc.) and idiopathic [6].
Obesity, medullary spongy kidney, associated tumors
might cause urolithiasis [13,14]. A family history of
kidney stone increases the risk by 3 times, insulin
resistant state, history of hypertension, chronic metabolic
acidosis and surgical menopause are all risk factors [15].
In postmenopausal women the occurrence of stone is
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associated with history of hypertension and low dietary
intake of Mg++ and Ca++[16]. Incidence of stone is
higher in patients with anatomical abnormalities of
urinary tract and neurological disease that may result in
urinary stasis [17]. Despite these recognized risks, it has
been found that patients still have low awareness of
kidney disease and its potential safety risks with
communication lacking with doctors, which greatly
increases the risk of disease [18,19]. It was found that
identifying the risk factors associated with renal stones
can serve as a valuable reference for individuals,
enabling them to implement preventive measures in their
daily lives to reduce the incidence of this condition. It
was found that adults and children with recurrent kidney
stone disease should be under following up for metabolic
evaluation for identification of metabolic abnormalities,
and to exclude secondary and monogenic kidney stone
disease, and finally recognition of systemic disease
manifestations [4]. Dietary and pharmacotherapy should
be considered to understand the underlying
pathophysiology and disease activity. Education of
patients for better health care and treatment was
considered by other workers [20]. It has been found that
crucial KSD knowledge gaps persist and require further
investigation. Future research priorities involving
development of treatment choices and formulation of
randomized clinical trial evidence for better management
of kidney stone disease [21].

MATERIALS AND METHODS

Patients

This study was conducted in the Urology
Department wards and outpatients clinics in Tikrit
teaching hospital and in Salah-Aldeen hospital of Tikrit
city. A total of 135 patients with urolithiasis were
submitted to hospital-based series study and 91 of them
were males.

Examination of urine

Centrifugation of 10 ml of urine was done
utilizing centrifuge type Centra 4 (USA) and the 9 ml
supernatant was discarded and the remaining one ml with
sediments was thoroughly shaked and one drop amount
was applied on clean slide with cover slip. The prepared
slide was examined by the microscope Lomo Micrmed 2
(Russia). Urine was examined for pus cells, erythrocytes,
casts, crystals and epithelial cells. Detection of pyuria
was more readily determined by finding > 10 white blood
cells/ml or positive leucocyte esterase. Detection of
hematuria was demonstrated by presence of blood in
urine. Casts were also detected by direct microscopic
examination [22,23].

Urine reagent strip test

This test was used for detection of leucocyte
reductase, nitrate reductase, and protein and blood in
urine. These tests were carried out using reagent strip
from HUMAN test (Germany) by dipping the strip in
urine and compared results with standard [6,13].

Statistical analysis

All statistical analyses were performed using
IBM SPSS Statistics for Windows, Version 26.0 (IBM
Corp., Armonk, NY, USA). Descriptive statistics such as
means, standard deviations, and frequency distributions
were computed to summarize the data [24-26].

RESULTS

Recurrence rate of the urinary calculi

The present study  revealed that
22/135(16.29%) of the patients studied were with family
history of kidney stone and 14 of them were males. Nine
cases were demonstrated with recurrent stone formation
and these were 5 males and 4 females (Table 1, Figure
1). Chi-square test revealed that there was no statistically
significant association between gender and recurrence of
kidney stones (p > 0.05). A comparable stone recurrence
between males and females was concluded.

Table 1: Distribution of patients according to recurrence of kidney stone

Type Male No. (%) | Females No. (%) | Total

Non-recurrence 9(40.9) 4(18.2) 13(59.1)
recurrence 5(22.7) 4(18.2) 9(40.1)
Total 14(63.6) 8(36,4) 22(100)
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Distribution of Kidney Stone Recurrence by Gender
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Figure 1: Distribution of Kidney stone recurrence by gender

Anatomical locations of the stone renal and ureteric and urethral stones were seen with
The vast majority of the kidney stone were frequency of 13.3, 12.6, 4.44, 2.96 and 0.74 %
unilateral renal stones and the frequency was respectively.

65.92%(89/135). The bladder, ureteric, bilateral renal,

Table 2: Distribution of patients according to anatomic al location of urinary calculi

Location Males No. (%) | Females No. (%) | Total No. (%)
Unilateral 50 (37) 39 (28.88) 89 (65.92)
Bladder 15(11.1) 3(2.22) 18 (13.33)
Ureteric 10 (7.4) 7(5.18) 17 (12.59)
Bilateral 4(3) 2 (1.48) 6 (4.44)
Renal and ureteric 2(1.5) 2(1.48) 4(2.69)
Urethral 1 (0.74) 0 1(0.74)
Total 82 (60.74) 53 (39.26) 135 (100)
Association of Sex with Stone Location (Risk Ratio with 95% Cl)
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Figure 2: Association of gender with kidney stone location (Risk ratio with 95% Confidence interval (CL)
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Urinalysis

epithelial cells and pyuria with frequency of 34.1, 56.3,
39.3 57.8% and 14.1% respectively (Table 3). Figure 3

Urinalysis of the patients with kidney stones
revealed positive findings and the most common finding
were crystals which demonstrated among 66.7%, but the
finding were casts with frequency of 3.7%. Other
components associated with urine collected were also
seen and these were bacteriuria, erythrocytes, pus cells,

explains the regression equation (y = fx + a) and
coefficient of determination (R?). The coefficient value
reflected a proportional variance of the frequencies of
findings which explained by the linear trend.

Table 3: Distribution of kidney stones among patients according to urinalysis

Finding Males No. (%) | Females No. (%) | Total No. (%)
Epithelial cells | 45 (11.97) 33 (8.78) 78 (20.74)
Pus cells 21 (5.59) 32(8.51) 53 (14.1)
Erythrocytes 50 (13.3) 26 (6.91) 76 (20.21)
Crystals 61 (16.22) 29 (7.71) 90 (23.93)
Casts 2(0,53) 3 (0.80) 5(1.33)
Pyuria 19 (5.05) 9 (2.39) 28 (7.50)
Bacteriuria 19 (5.05) 27 (7.18) 46 (12.23)
Total 217 (57,73) 159 (42.28) 376 (100)
Linear Regression of Urinalysis Findings vs Frequency
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Figure 3: Linear regression of urinalysis findings with their frequencies

Enzymes, blood and protein in urine

The reagent strip test utilized for urine testing
showed that the prevalence of blood,protein, nitrate
reductase, and leucocyte reductase were found in urine

of patients with kidny stone and their

(P<0.01) using Chi-square test. A simple model of linear
regression (y=P0+B1xy =\beta 0 + \beta 1 xy=p0+p1x)
was utilized to demonstrate the distribution trend of urine
findings by strip test for kidney stone patients. Urine

frequency of blood revealed the highest frequency and lied above the

presence was 61.5, 6.7, 393 and 40.7% regression line showing a strong association with renal
respectively(Table 4). Statistically, there was a calculi pathology. But urine protein showed less effect as
significant difference betwwen these parameters can be seen below the regression line in the Figure 4.

Table 4: Distribution of kidney stones of patients according to urine findings using strip testing

Test Males No. (%) | Females No. (%) | Total No. (%)
Nitrate reductase 21 (15.6) 32 (23.7) 53 (39.3)
Leucocyte esterase 21 (15.6) 34 (25.1) 55 (40.7)
Urine blood 54 (40) 29 (21.4) 83 (61.5)
Urine protein 6(4.4) 3(2.2) 9(6.7)
Total 102 (51) 98(49) 200 (100)
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Linear Regression of Urine Strip Test Findings vs Frequency
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Figure 4: Linear regression of urine trip test findings and frequency

The reagent strip test findings of the urine who
passed their kidney stones spontaneously or their stones
have been removed were shown in Table 5. The
following urine constituents like nitrate reductase,
leucocyte esterase, blood and protein were tested and
their frequencies were 46.3, 55.6, 81.5 and 3.7%
respectively. The statistical analysis did not show any
significant difference in the reagent strip test findings (P

>0.05) using Chi-square test. Figure 5 reveals the linear
model equation (y=Blx+pf0y = \beta 1 x +
\beta Oy=B1x+B0) with coefficient of determination
equal to 0.75. Leucocyte esterase and nitrate reductase
revealed the highest scores and lied above the regression
line showing a strong association with infection stone.
But urine protein showed less effect as can be seen below
the regression line.

Table 5: Distribution of patients with underwent urinary lithotomy or spontaneous stone shedding showed by
reagent strip test

Test Infection stone No. (%) | Non-infection stone No. (%) | Total No. (%)
Nitrate reductase 11 (10.9) 14 (13.9) 25(24.8)
Leucocyte esterase 13 (12.9) 17 (16.8) 30 (29.7)
Urine blood 13 (12.8) 31(30.7) 44 (43.5)
Urine protein 2(2.0) 0 2(2.0)
Total 39 (38.6) 62 (61.4) 101 (100)
Linear regression across reagent strip tests
y = 0.3577x + 4.2052
14] RF=07500
Leucocyte este Urine blood
12 A )
E Nitrate re
€ 10
2 81
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Figure S: Linear regression across reagent strip test
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DiscusSION

The present study revealed a history of previous
kidney stone was observed in 22 (16.3%) of the total
number of patients and they were 14 males and 8 females
with the frequency of 15.4 and 18.2% of the total males
and females respectively. Chi-square test revealed that
there was no statistically significant association between
gender and recurrence of kidney stones (p > 0.05). A
comparable stone recurrence between males and females
was concluded. A previous review demonstrated that
first-time stone formers had almost 26% recurrence rate
over the following in a study of 5 years period[27]. It was
recently found by a comprehensive meta-analysis that
identified risk factors that increased the likelihood of a
kidney stone recurrence was reported elsewhere
[28]. These risk factors included diabetes, family history
of kidney stone, hypertension and other related
demographic factors [29]. It has been found a
relationship between recurrences of kidney stone, renal
tubular acidosis, hyperoxaluria, uric acid, cystine stone
and struvite and chronic renal failure and permanent
kidney damage [30,31,32]. Furthermore, the previous
studies demonstrated that a worldwide incidence of
urolithiasis elevated over the last three decades, causing
a greater financial cost on global healthcare delivery
systems[33,34]. The vast majority of the kidney stone
were unilateral renal stones and the frequency was
65.92% (89/135). The bladder, ureteric, bilateral renal,
renal and ureteric and urethral stones were seen with
frequency of 13.3, 12.6, 4.44, 296 and 0.74 %
respectively. The results presented here were almost
comparable to those reported by other authors [35,36]. It
was presumed that the narrow bladder neck or tendency
for sphincter spasm or the longer urethra in males may
contribute to the retention of small stones in the bladder
that will lead to their further growth to take place [37].
The occurrence of urethral stones in females was
infrequent in comparison with those in males. This might
contribute to two factors which are either the short
urethra or the infrequency of the bladder stones in
females [38]. The present study showed that the
urinalysis of the patients with kidney stones revealed
positive findings and the most common finding were
crystals which demonstrated among 66.7%, but the
finding were casts with frequency of 3.7%. Other
components associated with urine collected were also
seen and these were bacteriuria, erythrocytes, pus cells,
epithelial cells and pyuria with frequency of 34.1, 56.3,
39.3 57.8% and 14.1% respectively. Figure 3 explains
the regression equation (y = fx + a) and coefficient of
determination (R?). The coefficient value reflected a
proportional variance of the frequencies of findings
which explained by the linear trend. Different urine tests
like 24-hour urine examination were carried out to assess
the underlying chemical risk factors leading to future
stone production which needs optimal prophylactic
therapy to be administered and should be carefully
discussed with all patients with nephrolithiasis once the
acute stone episode has been properly and adequately

treated. This testing was strongly recommended by many
authors  including the  American  Urological
Association.[39,40]. Moreover, it was demonstrated that
abnormal urinary chemistry was contributing to stone
recurrence in over 93% of patients with nephrolithiasis
tested by 24-hour urine and blood
testing[5,38]. Urinalysis was carried out on every patient
with a suspected kidney stone. It was found that
hematuria was usually associated with up to 15% of
kidney stone patients who did not demonstrate
microscopic hematuria. On the other hand, the presence
of urinary crystals is usually suggested urolithiasis. The
presence of nitrites, leukocytes, and more than 104
bacteria/ ml of urine were indicating of a possible urinary
infection followed by culture, antibiotic sensitivity and
treatment [22]. In addition, total count of white blood
cells (WBC) with differential particularly when the
patient is febrile was carried out with urinalysis
suggesting of a possible infection [41,42].

The automatic urine analyzer was utilized for
urine assessment of protein, glucose, urobilinogen,
bilirubin, ketone bodies, specific gravity, occult blood,
pH, white blood cells, nitrite, creatinine, and albumin.
The results showed a sensitivity of 100% and a
specificity of 58.6% in determining albumin in urine,
which is important for determining the stage of diabetic
nephropathy [43]. The reagent strip test utilized for urine
testing utilized in the present study showed that the
prevalence of blood, protein, nitrate reductase, and
leucocyte reductase were found in urine of patients with
kidny stone and their frequency of presence was 61.5,
6.7, 39.3 and 40.7% respectively. Statistically, there was
a significant difference between these parameters
(P<0.01) using Chi-square test. A simple model of linear
regression (y=P0+B1xy =\beta 0 + \beta 1 xy=p0+p1x)
was utilized to demonstrate the distribution trend of urine
findings by strip test for kidney stone patients. Urine
blood revealed the highest frequency and lied above the
regression line showing a strong association with renal
calculi pathology. But urine protein showed less effect as
can be seen below the regression line in the Figure 4. It
was found that urolithiasis was demonstrated when
solutes crystallize out of urine to form stones. Kidney
stone may occur due to various factors like anatomic
abnormality leading to urinary stasis, low urine volume,
dietary factors with high oxalate or high sodium, urinary
tract infections, systemic acidosis, medications and due
to inheritable genetic reasons such as cystinuria[12,44].
Almost 80% of patients with kidney stone were form
calcium stones which primarily composed of calcium
oxalate or calcium phosphate. The other main types of
renal stones were with low frequency like uric acid,
struvite (calcium magnesium ammonium phosphate, and
cystine stones [5]. Furthermore, It was found out that the
most common causes of urolithiasis were inadequate
hydration and low urine volume. Moreover, it was
concluded that the most common chemical factors
causing urinary stone formation were hypercalciuria,
hyperoxaluria, hyperuricosuria, and

| © 2026 Middle East Research Journal of Microbiology and Biotechnology | Published by Kuwait Scholars Publisher, Kuwait | 6 |



https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/
https://www.ncbi.nlm.nih.gov/books/NBK442014/

Mohemid Maddallah Al-Jebouri & Omar Abid Hamood Al-Jebouri; Middle East Res J. Microbiol Biotechnol., Mar-Apr, 2026; 6(1): 1-9

hypocitraturia[13,14]. It was demonstrated previously
that Struvite stones was caused by Proteus spp. which are
Gram-negative bacteria and urease-producing organisms
which able to break down urea into ammonia [45-48].
However, there are many preventive measures like
higher total dietary fiber, reduced animal meat protein,
fruit and vegetable intake, and a low sodium diet along
with moderate calcium intake revealing a reduction of
nephrolithiasis.

CONCLUSIONS

Urinary stone disease was more frequent in
males than in females and the ratio was 2:1. The most
common elements available in urinary stones were
calcium of cations with frequency of 90.3%. Anions like
phosphate, oxalate and urate were also identified and the
most common was phosphate. More than half of the
urolithiasis patients had one or more metabolic
abnormalities like hypercalcemia and
hyperuricemia. The vast majority of the kidney stone
were unilateral renal stones and the frequency was
65.92% (89/135). The bladder, ureteric, bilateral renal,
renal and ureteric and urethral stones were seen with
frequency of 13.3, 12.6, 4.44, 296 and 0.74 %
respectively. The coefficient value reflected a
proportional variance of the frequencies of urine findings
which explained by the linear trend. Urine blood
revealed the highest frequency and lied above the
regression line showing a strong association with renal
calculi pathology.
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