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 ABSTRACT 
 

Background and Aim: Urinary tract infections (UTIs) caused by urease-producing organisms, including ureaplasmas, may 
contribute to urolithiasis formation. We aimed to determine the frequency of Ureaplasma parvum and Ureaplasma 
urealyticum among urology hospital patients with urinary stones. 

Materials and Methods: The study group included 30 men with urolithiasis from Katowice, Poland. Urine samples were 
examined routinely for bacteria and by RT-PCR for ureaplasma DNA. Statistical analysis was done by chi-square and Fisher 
test (p<0.05 was statistically significant).  

Results & Conclusion:  In patients with urolithiasis, DNAs of Ureaplasma spp. were detected 2 times more frequently (20%) 
compared with controls (10%). We suggest including the detection of Ureaplasma spp. in the group of patients with 
urolithiasis and sterile leukocyturia.  
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1. Introduction 

Urinary stones may crystallize as a result of urinary 
tract infections (UTIs) (1, 2). Infectious stones account 
for ~ 15% of urinary stone disease (USD), composed of 
struvite and/or carbonate apatite. Some bacterial 
species as Proteus, Klebsiella, Pseudomonas and 
Staphylococcus species split urea into ammonia and 
CO2, causing alkaline urinary pH and the formation of 
stones which can lead to urinary tract obstruction (3, 
4). Ureaplasmas found in the human urogenital tract 
belong to Ureaplasma parvum and Ureaplasma 
urealyticum, before 1999 constituted one species – 
U. urealyticum. Identification of these species is 
possible only by molecular methods (5). Contrary to 
U. parvum, in most cases, presence is only 
colonization, U. urealyticum is studied to be a possible 
etiological agent of infections, especially in 
symptomatic patients with NGU (nongonococcal 
urethritis) and NCNGU (non-chlamydial, 
nongonococcal urethritis) (6, 7).  

Usually, the routine diagnostic procedure does not 
include the detection of ureaplasmas. This study 
aimed to estimate the frequency of ureaplasma DNA 
in selected group of patients.  

 

2. Materials and Methods 

Thirty men with active kidney stones disease (mean 
age 49±11.6 yr) attending the Med Holding E. 
Michalowski Specialist Hospital (urology hospital) in 
Katowice, Poland were enrolled into this study. The 
samples were collected between October 2021 and 
April 2022. Basic laboratory tests were performed on 
all patients: morphology, urinalysis and urine culture 
test. Data on patients from the study group are 
presented in Table 1. Controls include thirty sexually 
active, healthy men without urinary tract infections 
(mean age 49±14.1 yr). All men gave consent to 
participate in this study and were informed how to 
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collect urine. Patients and controls were not under 
antibiotic and/or chemo- and antifungal therapy were 
not diagnosed STI and had not undergone any medical 
procedures for at least 4 weeks prior to this study.  

FVU (first void urine) samples were collected (5-10 
mL) in sterile plastic container and transported at + 
4ºC to the Department of Medical Microbiology. 
Isolation of ureaplasma DNA from urine after 
centrifugation of urine samples at 15 000  g for 30 min 

was done by Bacterial & Yeast Genomic DNA 
Purification Kit (EURx), according to the 
manufacturer's instructions. Detection of U. parvum 
and U. urealyticum DNAs was performed by real time 
(RT-PCR) using MutaPLEX Ureaplasma urealyticum 
/parvum real-time PCR kit (Immundiagnostik AG, 
Germany) microplate system (e.g. LightCycler 96 
[Roche]). Statistical analysis was done by chi-square 
and Fisher test ( p<0.05 was statistically significant). 

 

Table 1. The characteristics of patients. 

 Men with urolithiasis 
[n=30] 

Age [years] 49±11.6 

Selected laboratory parameters 

Urine Blood 
Leukocyturia 

>5 13* Leukocytosis 
N: >11000/µL 2 

Urine culture test-
sterile 27 Creatinine 

>0,9 mg/dl 10 

Urine culture test- 
not sterile 3 (E.coli) GFR 

<60 ml/min/1,73 m2 2 

Others diseases 

Hypertension 5 

Smoking 4 

Type 2 diabetes 2 

* including: 6 men with ureaplasmas infection, 3 men with E. coli infection, 4 men with no detected bacteria in urine 
 

3. Results and Discussion 

The occurrence of ureaplasmas (U. parvum and U. 
urealyticum) was performed more frequently in FVU of 
the study group of men than in control – 20% vs. 10%, 
respectively (p>0.05). DNA of U. urealyticum was 
detected in 3/30 patients with urolithiasis (10%) and only 

in 1/30 men (3.3%) from the control group. U. parvum 
was also frequently isolated from FVU patients in the 
study group than in controls (10% vs. 6%, respectively) 
(Table 2). However, these differences were not 
statistically significant.  

 

Table 2. Occurrence of U. parvum and U. urealyticum in the study groups. 

 Men with urolithiasis [n=30] Control group 
[n=30] P value 

 N (%)  

U. urealyticum 3 (10) 1 (3.3) 0.3060 

U. parvum 3 (10) 2 (6) 0.5000 

Total 6 (20) 3 (10) 0.2716 
 

Bacterial infections were noted in 9 men from the 
study group; in 6 of them,  Ureaplasma spp. DNA was 
detected and in 3 men – Escherichia coli. In all infected 
patients (9/9) leukocyturia was found. Among 21 
patients from study group with no bacterial infection, 
leukocyturia was presented only in 4 men (4/21). This 
difference was statistically significant (p=0.00005). 

Leukocyturia was also significantly more frequent 
(p=0.00289) in men with ureaplasma infection (6/6) 
compared to the remaining 24 men from the study 
group without Ureaplasma spp. (7/24). No 
relationship was found between the rest of the 
laboratory test results or others diseases in the study 
group (Table 1). 
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Potentially, microorganisms cultured from stones 
(urine also), with or without a clinically apparent UTI, 
could cause kidney inflammation and turn potentiate 
crystal retention and stone formation (8-10). 
According to medical literature, E. coli as the most 
common microorganism typically related to urinary 
stones, followed by the urease-producing bacteria 
typically involved in struvite stone formation (11, 12). 
However, the standard urine culture protocols do not 
include fastidious and slow growing bacteria, such as 
Ureaplasma spp (13). Meanwhile, the role of 
Ureaplasma spp. in the development of urinary stones 
was shown in vivo in rats (9, 14). In Mobarak and 
Tharwat's study, the results of urine culture tests from 
30 patients with urinary infection stones were 
performed: 86.7% of patients were infected with E. 
coli (46.7%), Klebsiella spp. (30%), Proteus spp. (6.7%), 
Pseudomonas spp. (3.3%), 26.7% positive results were 
obtained for U. urealyticum (15). Our study found 
ureaplasma DNA in 20% of study group patients. A 
similar frequency of ureaplasma infections was 
observed in men with urethritis. Maeda et al. detected 
U urealyticum and U. parvum in 16.3% and 7.8% of 
men with NGU, respectively. In NCNGU patients, the 
frequency of ureaplasmas was 18.8% and 8.8%, 
respectively (16). Although a higher incidence of 
Ureaplasma spp. in infertile men was demonstrated in 
a study by Zhou et al., the occurrence of Ureaplasma 
spp. in semen specimens was 39.6% (214/540) (17). In 
patients with urolithiasis, leukocyturia occurs in ~3% 
of patients, mostly due to urinary tract infection (UTI) 
(18). Vlasic-Matas et al. found that in patients with 
uncomplicated recurrent urinary tract infections, 
leukocyturia was more frequent with U. urealyticum 
infection than in patients with C. trachomatis (19). In 
our study, leukocyturia was also significantly more 
frequent in men with ureaplasma infection. Twenty % 
of positive results for ureaplasma DNA (p=0.2716) 
were observed in men with urolithiasis.  
 

 

 

4. Conclusion 

We suggest a possible role of ureaplasmas in 
urolithiasis and the necessity to include detection of 
Ureaplasma spp. in the group of patients with 
urolithiasis and sterile leukocyturia.  

This study will be continued with the larger number 
of patients in the studied groups.  
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