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Effect of long-term postoperative OM-89
administration on bacteriuria from suspected
infectious stones
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Purpose: We aimed to evaluate the effect of long-term oral OM-89 therapy on the urinary microflora in patients with urolithiasis.
Materials and Methods: Patients underwent surgical removal of urinary stones followed by no OM-89 treatment for six months
or daily OM-89 administration. Urine culture and urinary polymerase chain reaction (PCR) were performed at the baseline visit (V1)
and at 2 months (V2) and 6 months (V3) after the operation.

Results: A total of 113 patients completed the study. The rate of urinary bacteria detection by urine culture at V3 did not differ
between OM-89 treated and untreated groups (p>0.999); however, the PCR detection rate tended to be higher in OM-89 untreated
group than in OM-89 treated group (p=0.052). Escherichia coli and Enterococcus spp. were the bacteria most commonly detected
via both urine culture and PCR at all timepoints. Risk factors for the detection of bacteria by urine culture at V3 were positive cul-
ture at V1 (p=0.048) and female sex (p=0.048), whereas positive PCR at V3 was associated with female sex (p=0.023), positive PCR
at V2 (p<0.001), and no OM-89 treatment (p=0.038). The use of OM-89 was associated with decreased rates of bacterial detection
by PCR atV2 and a further decrease at V3.

Conclusions: Long-term immunization with OM-89 could further decrease the frequency of urinary bacterial colonization after
surgical removal of urinary stones. OM-89 could be used as a complementary therapy if a retrieved stone is suspected to be related
to infection.
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and Enterococcus spp, were found in approximately 40% of

INTRODUCTION

patients with struvite stones in the absence of identifiable

The mechanisms of carbapatite and struvite formation
by urea-splitting microorganisms such as Klebsiella pneu-
moniae, Proteus mirabilis, and other species are already
known [1] However, a study of 1,191 patients revealed that
nonurea-splitting microorganisms, such as Escherichia coli

urea-splitting microorganisms [2] Although the key mecha-
nism by which nonurea-splitting microorganisms create
infectious stones is poorly understood, recent studies have
shown that E coli and Enterococcus spp. contribute to the
development of urolithiasis through the creation of biofilms
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or reciprocal sharing of basic amino acids with urea-splitting
bacteria [3-6]

According to guidelines for the treatment of infectious
stones, acetohydroxamic acid, methionine, and ammonium
chloride are recommended as preventive medicines [7] Ace-
tohydroxamic acid is a urease inhibitor that can be used in
the presence of urea-splitting microorganisms [8]; however, it
is not available in some areas [7] Ammonium chloride and
methionine are urinary acidity modifiers and thus can only
be used in patients with alkaline urine. Therefore, the po-
tential for the application of preventive methods is limited
in different types of infectious stone cases.

Oral immunotherapy with OM-89 (Uro-Vaxom") is
widely used to prevent recurrent urinary tract infections [9]
OM-89 was originally thought to target E coli, but a previ-
ous study suggested that OM-89 could also prevent infection
by other species, including K pneumoniae, P. mirabilis, and
Enterococcus spp. [10] Therefore, it would be of great interest
to determine whether OM-89 affects the urinary microflora
after surgical treatment for urolithiasis. Hence, we hypoth-
esized that long-term use of oral OM-89 after surgical treat-
ment for urolithiasis could decrease the detection rate of
urinary microflora.

MATERIALS AND METHODS

1. Ethical approval

The present study was approved by the Institutional Re-
view Board of St. Vincent’s Hospital (approval number: VC-
22MIDVO0011, date of approval: April 21, 2022). Additionally,
this project was registered at https://crisnihgokr (registra-
tion number: KCT0007078, date of approval: March 11, 2022).
This study was performed in accordance with the guidelines
of the Declaration of Helsinki (2013) and did not include any
studies with animals performed by any of the authors. In-
formed consent was obtained from all study participants.

2. Population and design

The present study was a prospective comparative cohort
study performed at two university hospitals conducted from
July 2022 to December 2023. Four surgeons with more than
10 years of experience in the field of urolithiasis managed
the patients with renal stones in this work. Consecutive pa-
tients aged over 20 years who had renal stones with pyuria
(white blood cell count >5/high-power field) and were sched-
uled for surgical removal of the stones were eligible.

Patients underwent surgical removal of urinary stones,
followed by no OM-89 treatment for 6 months in the phase
0 study or daily OM-89 for 6 months after surgical removal
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of urinary stones in the phase 1 study. No patient who par-
ticipated in the phase 0 study was eligible to participate in
the phase 1 study.

The inclusion criteria were as follows: (1) afebrile outpa-
tients with nephrolithiasis and (2) maximal stone diameter
over 5 mm. The exclusion criteria were as follows: (1) pa-
tients with any clinical symptoms of urinary tract infection
(eg, fever, myalgia); (2) patients receiving ongoing cancer
treatment with any chemotherapeutic agent that could in-
crease urinary uric acid excretion; (3) patients who had been
diagnosed with gout (uric acid leakage); (4) patients with
hyperparathyroidism (phosphate leakage); (5) patients who
were using immunosuppressants that could increase the risk
of infection; (6) patients with abnormal urinary tracts, such
as neobladder with intestinal substitution or ileal conduits;
(7) patients with calyceal diverticular stones; and (8) patients
with indwelling urinary catheters.

Urine culture; a urine polymerase chain reaction (PCR)
test for K coli, K. pneumoniae, P. mirabilis, and Enterococcus
spp, and noncontrast urinary computed tomography (NCCT)
were performed at the first visit (V1) and repeated at 2
months (V2) and 6 months (V3; final visit) after surgery for
urolithiasis. Antibiotics were given for 7 days preoperatively
according to the results of the urine culture susceptibility
test. If the culture results were negative, prophylactic antibi-
otics (3rd-generation cephalosporins) were offered for 7 days
preoperatively. Flexible ureteroscopy (retrograde intrarenal
surgery [RIRS]) or percutaneous nephrolithotomy (PCNL)
was used to remove the renal stones. After the surgical pro-
cedure, a double-J ureteral stent was routinely placed for 1
week. Admission for operation and the visit for the removal
of ureteral stents were not counted as study visits. The visit
to the outpatient office at 2 months after the operation was
designated as the second visit (V2), and the visit 6 months
after the operation was defined as the final visit (V3). An-
tibiotics were stopped just after the removal of the double-
J ureteral catheter. In the OM-89 treated group, OM-89 was
offered after the removal of the double-J ureteral catheter.

The drop-out criteria during follow-up were as follows:
(1) patients who required further regimens of antibiotics be-
yond our protocol (eg, those with pneumonia, urinary tract
infection, admission for other surgeries, etc.); (2) patients
who received immunosuppressive agents for any reason
(eg., rheumatologic or neurologic disease); (3) patients who
experienced any adverse effects with OM-89; (4) patients
who did not want to participate in the study follow-up; and
(5) patients who were newly diagnosed with cancer or a life-
threatening disease. During the 6-month follow-up, no oral
medicines that affect urinary mineral metabolism, such as
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Fig. 1. Study design. Patients treated with or without OM-89 were compared by using nonenhanced urinary computed tomography, urine cul-
ture, and urinary polymerase chain reaction. HyperPT, hyperparathyroidism; F/U, follow-up; Gl, gastrointestinal. *Tests include urine culture, urine
polymerase chain reaction, and noncontrast urinary computed tomography.

citrate, bicarbonate, chlorothiazide, and methionine, were
provided (Fig. 1).

3. Surgical procedures

In general, PCNL was selected for patients with a stone
diameter greater than 2 cm [7]. PCNL was performed in
the prone position by urologists who had at least 100 cases
of experience. The PCNL tract was created using a 30 Fr
and X-Force nephrostomy balloon dilator (Bard). After the
outer sheath was in place, the procedure was continued by
inserting a 24 Fr Universal Nephroscope (Richard Wolf).
Stone fragmentation and suction removal of small frag-
ments were performed using an ultrasound lithotriptor
(Richard Wolf). A two-prong forceps was used to retrieve
the larger fragments. During the procedure (usually at
the end of the procedure), the sheath of the balloon dilator
was removed carefully to allow monitoring for significant
bleeding throughout the puncture site. If needed, a bipolar
resectoscope (TURIs 20, 30°) and sheath (26 Fr) was inserted
into the sheath of the balloon dilator to control the bleed-
ing of the PCNL tract lesion, while the sheath of the bal-
loon dilator was slowly removed [11] In contrast, RIRS was
performed in the lithotomy position. Ureteroscopy (6/7.5
Fr; Richard Wolf) was performed to ensure ureter patency
before RIRS. Before withdrawal of the ureteroscope, an Am-
platz Superstiff Guide wire (Boston Scientific) was inserted

Investig Clin Urol 2025;66:261-271.

via the ureteroscope. After removal of the ureteroscope, a 10
Fr (outer diameter 10 Fr, length 54 ¢m) dual lumen ureteral
catheter (Dual Lumen; Boston Scientific) was introduced
along the guidewire. Then, contrast material was adminis-
tered although the dual lumen catheter for retrograde urog-
raphy to assess the pelvicalyceal anatomy and stone location.
After the removal of the dual lumen catheter, a ureteral
access sheath (11-13 Fr; Boston Scientific) was introduced
along the previously inserted guidewire under visualization
of the C-arm [12] Our preferred laser settings for the 120-
Watt Holmium laser system (Lumenis Pulse™ 120H; Boston
Scientific) with a 200 pm single-use fiber were as follows:
for fragmentation and small particle removal, 10-12 J with
10-20 Hz for dusting, 03-05 J with 50—60 Hz.

4, Measurements

Bacteria in a midstream urine sample were identified
with the MicroScan identification system (Baxter Diagnos-
tics Inc), and the minimum inhibitory concentrations were
measured via the broth microdilution method [13] A positive
urine culture was reported only when the bacterial growth
was >10" colony-forming unit (CFU)/mL [13] In the present
study, PCR detection of bacteria was also carried out, using
16S rRNA gene sequencing for E coli, K pneumoniae, P. mi-
rabilis, and Enterococcus spp. performed according to a com-
pany protocol (Seegene). Once midstream urine samples were

www.icurology.org 263



Leeetal

obtained from the patients, they were immediately stored in
a -70°C freezer by the physicians and retrieved by the com-
pany that performed the PCR (Seegene). The method for 16S
rRNA gene sequencing was similar to that described in a
previous study [14]

NCCT is the preferred diagnostic tool for urolithiasis.
In addition, many types of information provided by NCCT,
including the distance from the skin to the stone, the infun-
dibulopelvic angle, and the positions of the stones and caly-
ces, can help surgeons make decisions regarding the optimal
surgical approach. NCCT is also useful for evaluating the
presence of residual stones after surgery [15] The authors
of a previous study demonstrated that neither ultrasound
nor kidney, ureter, and bladder (KUB) X-ray could identify
residual stones less than 2 mm in size. Therefore, we defined
residual stones as stones of any size observed on NCCT at
2 months after the operation. ‘Stone regrowth’ was defined
as the development of a new stone in a previously stone-
free patient or an increase in the size of a residual stone six
months after the operation.

5. Statistical analysis

IBM SPSS Statistics for Windows version 26.0 (IBM
Corp.) was used to perform the statistical analysis. For a
statistical power of 095, an a error of 005 and a medium ef-
fect size in a comparison between two independent groups,
the minimum sample size required was 145 patients. The
chisquare test was used to determine the difference in the
frequency of two independent groups. If multiple factors
were identified in the univariate analysis, we used a bino-
mial regression test to perform binomial regression analysis
(stepwise forward method). Student t-test was also applied
if comparisons of continuous variables between groups
were needed. Continuous variables are expressed as the
meantstandard deviation, whereas binomial parameters are
expressed as the cases/total number or frequency (%). For
parameters with an ordinal pattern, the variables are ex-
pressed as the meantstandard deviation, and the Spearman
test was subsequently applied to compare two groups. A p-
value <005 was considered to indicate statistical significance.

RESULTS

Fifty-four (61.4%) of the 88 patients in OM-89 untreated
group and 59 (84.3%) of the 70 patients in OM-89 treated
group completed the follow-up. The baseline characteristics
in both groups are presented in Table 1. Only 1 patient in
OM-89 treated group reported drug-associated adverse ef-
fects (nausea and dyspepsia) throughout the present study
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(Fig. 1).

The frequency of positive urine culture at baseline was
26.5% (30/113), and the most common microorganism found in
the baseline samples was E coli (14.2%, 16/113). With respect
to the PCR results, microorganisms were detected in 44.2%
(50/113) of the patient urine samples at V1 (Table 2). Over
half of the patients with positive urine cultures or PCR test
results remained positive at the 6-month follow-up. From
baseline to the final visit, the detection rates of K pneu-
moniae and P. mirabilis were very low. Female sex and stru-
vite stones were risk factors for both positive urine culture
and positive urine PCR at V1, whereas pure calcium oxalate
stones were associated with a lower likelihood of detection
of microorganisms (Table 3). Among the 39 struvite stones,
microorganisms were isolated by urine culture in 19 cases
(487%), of which E coli was detected in 11 cases (282%; 57.9%
of positive urine cultures). With respect to urine PCR from
patients with struvite stones, microorganisms were detected
in 25 cases (64.1%), of which 15 cases (385%; 60.0% of positive
cases of urine PCR) were E coli (Supplementary Table 1).

At V3, the detection rates of microorganisms via urine
culture did not differ between OM-89 treated and untreated
groups; however, with respect to PCR detection, the rates
tended to be higher in OM-89 untreated group than in OM-
89 treated group (p=0.052) (Table 4). In the OM-89 treated
group, the microorganism detection rates via not only urine
culture but also urine PCR decreased at 2 months after the
operation, and a further decrease in the detection rate at
6 months after the operation was observed (Table 4, Fig.
2). Regression analysis revealed that positive urine culture
at V3 was correlated with positive culture at V1 (p=0.048)
and female sex (p=0.048), whereas female sex (p=0.023), posi-
tive urine PCR at V2 (p<0.001), and no OM-89 treatment
(p=0.038) were correlated with positive urine PCR at V3
(Table 4). PCNL was excluded as an explanatory variable
for positive urine culture at V3 even though it had statisti-
cal significance in univariate analysis because PCNL was
significantly related to positive culture at V1 (Supplementary
Table 2). With respect to positive urine PCR at V3, OM-89
effectively reduced E coli and Enterococcus spp. present at
V2 (Supplementary Table 3, Fig. 2). In patients with struvite
stones (n=39) in which E coli composed the majority of mi-
croorganisms, the use of OM-89 tended to reduce the urine
PCR detection rate of microorganisms, especially E. coli
(Supplementary Table 4).

In terms of stone regrowth identified in NCCT, positive
urine culture at V3, positive PCR test results at V3, uric acid
levels, and documented residual stones at V2 were confirmed
as risk factors in the univariate analysis (Table 5). Stone
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Table 1. Baseline characteristics (n=113)

OM-89 after urolithiasis treatment

Characteristic Phase 0 (n=54) Phase 1 (n=59) p-value
Age (y) 57.22+12.10 59.07+10.22 0.382°
BMI (kg/mz) 25.89+3.90 25.29+3.93 0.416°
Sex (male) 21(389) 26 (44.1) 0.703
Underlying condition
Hypertension 28(51.9) 31(52.5) >0.999"
Diabetes 14 (25.9) 13 (22.0) 0.664"
Dyslipidemia 12(22.2) 13 (22.0) >0.999"
Maximal stone size (mm) 15.82+10.53 14.38+9.32 0.443°
Hounsfield unit 827.62+313.21 884.03+355.39 0.379°
Stone complexity (Guy’s score) 1.87+1.05 1.52+0.88 0.051°
Preoperative eGFR (mL/min/1.73 m?) 87.30+£30.54 82.69+21.34 0.361°
24-hour urine collection
Urine volume (mL) 1,835.69+737.70 1,920.36+649.45 0.529°
Calcium (mg) 182.82+£111.07 219.84+126.99 0.113°
Uric acid (mg) 559.90+236.69 565.15+211.99 0.904°
Citric acid (mg) 357.69+265.92 375.59+250.61 0.718°
Positive spot urinary nitrite 9(16.7) 6(10.2) 0.408"
Stone composition
Pure calcium oxalate 22 (40.7) 28 (47.5) 0.446"
Carbapatite 18(33.3) 22 (37.3) 0.693°
Struvite 15 (27.8) 24 (40.7) 0.163"
Uric acid 7(13.0) 3(5.1) 0.195°
Positive urine culture 16 (29.6) 14 (23.7) 0.527°
Escherichia coli 8(14.8) 8(13.6) >0.999°
Klebsiella pneumoniae 0(0.0) 2(3.4) 0.497°
Proteus mirabilis 2(3.7) 0(0.0) 0.226°
Enterococcus spp. 3(5.6) 2(3.4) 0.669°
Others 3(5.6) 2(3.4) 0.669°
Positive urine PCR 26 (48.1) 24 (40.7) 0.453°
Escherichia coli 16 (29.6) 13(22.0) 0.356°
Klebsiella pneumoniae 0(0.0) 5(8.5) 0.058°
Proteus mirabilis 5(9.3) 0(0.0) 0.023¢
Enterococcus spp. 14 (25.9) 11(18.6) 0.374°

Values are presented as meanzstandard deviation or number (%).

Phase 0, OM-89 untreated group; Phase 1, OM-89 treated group; BMI, body mass index; eGFR, estimated glomerular filtration rate; PCR, poly-

merase chain reaction.

*:Based on Student t-test. ":Based on chi-square test. “Based on Fisher exact test.

regrowth was negatively associated with long-term OM-89
administration, but the correlation did not reach statistical
significance (rs=-0145, p=0133, by Spearman’s correlation
test). A binomial regression test revealed that positive urine
PCR at V3 and residual stones at the second visit were as-
sociated with stone regrowth (Nagelkerke R*=0243; p=0003
and 0017, respectively), which means that infection-related
stones could grow in the short term after the operation.

Investig Clin Urol 2025;66:261-271.

DISCUSSION

The major finding of the present study was that long-
term use of OM-89 after surgery for urolithiasis decreased
the rate of urinary microorganism detection at the 6-month
follow-up. The anticipated result was significant only when
considering microorganism detection with a urinary PCR
test. Nevertheless, the fact that OM-89 treatment decreases
the rate of urinary microorganism detection via PCR after
surgery in patients with urolithiasis will be of great inter-
est to endourological physicians. Although a cutoff value of
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Table 2. Urinary microorganisms documented during the present
study (n=113)

V1 V2 V3
Pyuria 113(100.0) 24(21.2) 31(27.4)
Any culture positive 30(26.5) 18 (15.9) 18 (15.9)
Escherichia coli 6(14.2) 10(8.8) 10(8.8)
Klebsiella pneumoniae 2(1.8) 2(1.8) 1(0.9)
Proteus mirabilis 2(1.8) 1(0.9) 2(1.8)
Enterococcus spp. 5(4.4) 5(4.4) 3(2.7)
Other bacteria 5(4.4) 2(1.8) 2(1.8)
Any PCR positive 50 (44.2) 34 (30.1) 28 (24.8)
Escherichia coli 29 (25.7) 23(20.4) 18 (15.9)
Klebsiella pneumoniae 5(4.4) 4(3.5) 2(1.8)
Proteus mirabilis 5(4.4) 2(1.8) 2(1.8)
Enterococcus spp. 25(22.1) 18(15.9) 12(10.6)

Values are presented as number (%).

Other bacteria include Staphylococcus saprophyticus, Streptococcus
agalactiae, and Morganella morganii.

V1, before surgery; V2, 2 months after surgery; V3, 6 months after sur-
gery; PCR, polymerase chain reaction.

>10* CFU/mL for positive urine culture has been widely ac-
cepted as a diagnostic value, this criterion obviously neglects
a certain proportion of occult bacteriuria (<10 CFU/mL).
This could be important for patients with infectious stones
because colonization of bacteria in the urinary tract may be
associated with stone growth, as described in the introduc-
tion. In the present study, the detection of microorganisms at
V3 revealed an increased rate of stone regrowth, and chronic
use of OM-89 could reduce the detection rate in urine PCR
at 6 months after the operation, although OM-89 was not
demonstrated to have an independent role in decreasing
stone regrowth.

A recent study revealed that previous interventions
increased the risk for bacteriuria [16] Therefore, physicians
should be concerned by the presence of urinary bacteria
even if bacteria cannot be cultured via traditional microdi-
lution tests. Although PCR testing to detect bacteria is not
always useful because of its cost, the lack of availability of
susceptibility tests, and false-positive results (low specificity,
as shown in Supplementary Table 5), PCR tests have high
sensitivity, minimizing false-negative results [17] For ex-
ample, Haley et al. [18] reported that the proportion of posi-
tive PCR tests to negative cultures was 76% when infection-
associated urinary biomarkers were used. Even though stone
culture together with urine culture can slightly increase the
sensitivity of the detection before surgery [19] the detection
of microorganisms after surgery (during follow-up) should
depend solely on urine sample analysis. Therefore, analyses
performed after stone operation should use urine samples. In
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the present study, microorganism detection by urine PCR at
V2 was associated with an increased probability of positive
urine PCR at V3.

OM-89 (Uro-Vaxom”) has been widely used as an oral
immunotherapy to prevent recurrent cystitis. Compared
with placebo, 3 months of OM-89 treatment decreased the
urinary tract infection rate within 6 months of follow-up by
20%, and compared with placebo, 3 months of OM-89 treat-
ment plus 1 capsule booster for 10 days 9 months reduced
the infection rate within 1 year of follow-up by 43% [20] In
accordance with previous studies, we considered 6 months
to be an appropriate minimal follow-up period; however, we
offered OM-89 for the entire follow-up period to maximize
the drug effect. An important lesson from clinical studies is
that OM-89 does not guarantee against the subsequent de-
velopment of urinary tract infection, although it can reduce
the risk of urinary tract infection. On the basis of previous
studies [1617,20] and the present study, we believe that OM-
89 could be a useful complementary method to reduce the
risk of bacterial acclimation in the urinary tract postop-
eratively. In the present study, the rate of microorganism
detection by PCR at 6 months decreased significantly after
daily OM-89 administration, which is highly relevant to
endourologists because lowering the risk of bacteriuria, espe-
cially in patients with a history of urolithiasis, may reduce
the incidence of complicated urinary tract infections and
unnecessary exposure to antibiotics. Notably, in the present
study, there were five cases of urinary tract infection after
removal of the double-J ureteral catheter in patients who
did not receive OM-89 treatment (excluded from the analy-
sis because of their requirement for additional antibiotics),
whereas there were no cases of urinary tract infection in
patients who received OM-89 treatment (Fig. 1).

Stone regrowth may not have been a major issue in the
present study because of the limited follow-up period. How-
ever, infection-related stones can grow rapidly [21] Consid-
ering the possibility of infectious nephrolithiasis, surgeons
should make great efforts to remove all clinically significant
stones during the operation. Regardless of whether the sur-
gery achieved stone-free status, further steps for preventing
stone regrowth should be discussed, which leads us back to
the role of urinary microorganisms. The effects of urinary
microorganisms on stone formation remain unclear except
in the case of traditional urea-splitting microorganisms (eg,
P. mirabilis), which are believed to cause struvite stones [1]
Recently, E coli and Enterococcus spp. have emerged as lead-
ing microorganisms isolated from infectious stones in clini-
cal studies [219] Importantly, a recent study revealed that
E coli is an important factor in mixed struvite but not pure

https://doi.org/10.4111/icu.20250086
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Fig. 2. The rates of microorganism detection via urine culture and urine polymerase chain reaction (PCR). Blue bars and orange bars indicate OM-
89 untreated group (phase 0) and OM-89 treated group (phase 1), respectively. V1, before surgery; V2, 2 months after surgery; V3, 6 months after
surgery; E. coli, Escherichia coli; P mirabilis, Proteus mirabilis; K. pneumoniae, Klebsiella pneumoniae.

Table 5. Risk factors for stone regrowth at the final visit

Univariate test No growth (n=96) Regrowth (n=13) p-value

Age (y) 25.84+3.94 24.34+3.79 0.200°
BMI (kg/mz) 57.90£10.49 59.46+£16.59 0.641°
Sex (female) 58 (60.4) 6 (46.2) 0377
DM 4 (25.0) 3(23.1) >0.999°
HTN 51(53.1) 6 (46.2) 0.770
Dyslipidemia 9(19.8) 5(38.5) 0.155
Microbiological results

Culture positive at V2 6(16.7) 2(15.4) >0.999°

Culture positive at V3 2(12.5) 6 (46.2) 0.007°

PCR positive at V2 28(29.2) 6 (46.2) 0.220°

PCR positive at V3 20(20.8) 8(61.5) 0.004°
Stone components

Pure calcium oxalate 44 (45.8) 4(30.8) 0.181°

Carbapatite 36 (37.5) 4(30.8) 0.381°

Struvite 36 (37.5) 3(23.1) 0.765°

Uric acid 6(6.3) 4(30.8) 0.018°
Residual stones 27 (28.1) 8(61.5) 0.025°
Use of OM-89 51(53.1) 4(30.8) 0.151°
Binomial regression test (Nagelkerke R’=0.243) B SE Exp(B)

PCR positive at V3 1.959 0.662 7.090 0.003

Residual stones 1.589 0.664 4.897 0.017

Values are presented as meantstandard deviation or number (%).

BMI, body mass index; DM, diabetes mellitus; HTN, hypertension; V2, 2 months after surgery; V3, 6 months after surgery; PCR, polymerase chain

reaction; B, unstandardized coefficients; SE, standard error.

*:Based on Student t-test. ":Based on chi-square test. “Based on Fisher exact test.

struvite stones [22] The likelihood of detecting microorgan-
isms, including E coli (at V1), is greater in struvite than in
other stone types (Table 3, Supplementary Table 1), whereas
the likelihood of detecting microorganisms is lower in pure

Investig Clin Urol 2025;66:261-271.

calcium oxalate stone. Therefore, bacteriuria seems to be
responsible for struvite formation. However, previously con-
firmed (treated) struvite was not identified as a risk factor
for stone regrowth; rather bacteriuria detected by PCR and
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residual stones were confirmed as risk factors for stone re-
growth (Table 5). OM-89 is a bacterial extract prepared from
18 uropathogenic E. coli strains that targets urinary tract
infections caused by E coli. Nevertheless, a previous study
showed its extended effects on other microorganisms [10] In
the present study, OM-89 suppressed the rate of detection of
E coli and Enterococcus spp. by PCR among cases in which
they were present at the previous visit (Supplementary
Table 3, Fig. 2). However, OM-89 treatment was not found to
directly reduce stone regrowth, which might be due to the
limited number of patients who were positive for microor-
ganisms during the follow-up period and the fact that not all
stones were infection-related stones. Nevertheless, consider-
ing the negative correlation between the use of OM-89 (phase
1) and stone regrowth (rs=0.145, p=0133), OM-89 might con-
tribute to the prevention of stone regrowth by suppressing
the urinary microflora. The discussion of the effects of OM-
89 on stone recurrence rates could not be extended further
here because OM-89 was only slightly negatively correlated
with stone regrowth and was not statistically significant in
this study, even though OM-89 tended to decrease the detec-
tion rate of microflora after stone treatment. Thus, further
large-scale studies are needed to confirm the effect of OM-89
on stone regrowth.

The main limitation of the present study is that only
eighteen patients exhibited positive cultures at the final
visit. Securing many positive urine cultures in V3 is a prac-
tical challenge, as a very large number of patients need to
be tested with culture and PCR and to be prescribed OM-
89 (which requires a long study period or many institutions
and high cost). Given that the present study had been con-
ducted for one and a half years, we would have needed to
conduct the present study over 6 years if we had enrolled
only patients with positive urine cultures. Even though we
tried to overcome this problem using urine PCR, potential
selection/information bias may have occurred. Thus, further
largescale studies are needed to clarify the effect of OM-89
on infectious stones. In addition, the 6-month follow-up was
relatively short for identifying stone regrowth for all types
of stone compositions. However, infection-related stones can
grow rapidly [21,23] Among our cases in OM-89 untreated
group, one case in which the baseline culture was nega-
tive but E coli was detected via PCR showed rapid stone
regrowth after PCNL (Supplementary Fig. 1). Furthermore,
extending the follow-up duration may pose an ethical chal-
lenge because oral medicines that affect urinary mineral
metabolism should not be provided during the study period.
Therefore, further large studies are needed to investigate
the role of OM-89 in stone regrowth in patients with infec-
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tious stones.

CONCLUSIONS

The long-term use of OM-89 decreased the rate of bacte-
rial detection by urinary PCR after stone removal. Consid-
ering its preventive effect against the urinary microflora,
physicians should consider prescribing OM-89 after surgical
removal of urinary stones as a complementary drug if re-
trieved stones are suspected to be infection-related stones.
Largescale studies of the effects of OM-89 after the treat-
ment of infectious stones are needed to confirm these find-

ings.
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