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Abstract. Background. The purpose was to assess the efficacy and safety of Lactiale Uro, a product
containing two strains of Lactobacilli plus cranberry extract and vitamin A, in preventing recurrent urinary
fract infections (UTIs) in postmenopausal women (LACMUS study). Materials and methods. This was a
randomized, prospective, multicenter study. Subjects received Lactiale Uro twice daily for 26 weeks
after recovery from UTI; the control group didn‘t receive the product. The primary endpoint was the
proportion of subjects with recurrent UTl episodes at the end of the study. Results. Seventy-seven women
were screened; 65 were enrolled; 61 completed the study. Affer 26 weeks, a significantly lower number of
women experienced recurrent UTIs with Lactiale Uro compared to no freatment (9.7 vs 23.3 %, P < 0.05).
Lactiale Uro produced statistically significant improvements, such as lower rates of UTl episodes (12.9 vs
36.6 %; P < 0.05); longer time fto first UTI episode (136 vs 27 days; P = 0.0038); shorter duration of active UTI
episode (5 vs 11 days; P = 0.0199); and shorter duration of antibacterial therapy for an active UTl episode
(4 vs 10 days; P = 0.0462). Conclusions. Lactiale Uro was safe and effective for the prevention of recurrent
UTls in postmenopausal women. These data require further well-designed trials to clarify possible benefits.
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Introduction

Treatment of recurrent urinary tract infections (UTIs)
is an urgent problem. Three most important causes of re-
currences in females: anatomical and functional disorders,
sexually transmitted infections and postmenopause associ-
ated with a number of changes that cause a decrease in resis-
tance to intestinal pathogens [1].

Current guidelines offer a variety of approaches to re-
duce UTI recurrences, including the use of natural herbal
components. However, their use has no certain evidence
base. For example, cranberries are considered effective
when containing minimum 36 mg of proanthocyanidin
(PAC) A (level of evidence: 1b, grade of recommendation:
C) [2]; a lower dose is not effective. This was one of the
reasons for the exclusion of cranberry products from the
guidelines of the European Association of Urology (EAU)
in 2014 [3].

However, combined cranberry-containing products are
still popular due to their safety and quite convincing efficacy.
Our attention was drawn to a study conducted by P. Koradia
et al. in premenopausal women with recurrent UTIs, which
results were presented in 2019 [4]. This study demonstrated
the effectiveness of Bio-Kult Pro-Cyan in the prevention of
recurrent UT]Is in premenopausal women.

A similar product, Lactiale Uro produced by JSC Farmak,
is available on the Ukrainian market. Each capsule contains a
concentrate of lactic acid-producing bacteria containing Lac-
tobacillus acidophilus, Lactobacillus plantarum 5.0 x 10% colo-
ny-forming units; cranberry extract containing 18 mg of PAC
254 mg; vitamin A 160 pg. We designed a study “LACctiale uro
in the prevention of postMenopaUSal urinary infection” —
LACMUS. The study is an independent test of the efficacy
and safety of the product similar to Bio-Kult Pro-Cyan, based
on the study conducted by P. Koradia et al. (2019).
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Purpose of the study: to investigate the efficacy of Lac-
tiale Uro in the prevention of recurrent UTIs in postmeno-
pausal women.

Materials and methods

An open-label, prospective, randomized, multicenter,
comparative study, LACMUS, was conducted in 61 patients
(mean age 56.1 £ 1.5 years): 31 women were in the Lactiale
Uro group and 30 in the control group not receiving Lactiale
Uro.

The study design was completely reproduced from the
original study by P. Koradia et al. [4], which became a
prototype, with the only amendment — all patients were
documented postmenopausal. The mean time after the last
menstruation was 3.2 *+ 1.5 years. In addition, the studied
product Lactiale Uro had a different composition, com-
pared to BKPro-Cyan, and contained vitamin A.

The primary endpoint was the proportion of subjects
with recurrent UTI episodes at the end of the study.

Inclusion criteria: non-pregnant menopausal women
aged 49 to 65 years who have experienced > 2 episodes of
uncomplicated acute cystitis within the last 6 months, or > 3
episodes of uncomplicated acute cystitis within the last 12
months. Each subject enrolled in the study had to be avail-
able for the duration of the study, follow the final protocol
and avoid using any supplements/products containing cran-
berries or probiotic supplements during the specified follow-
up period. Each person had to have a negative pregnancy
test at screening.

Exclusion criteria: active UTI; use of any antibiotic for 2
weeks after screening; known allergy to any ingredient in the
study product; use of any natural product within a month
prior to the study; positive pregnancy test; presence of the
menstrual cycle; concomitant use of corticosteroids, anti-
coagulants, antidepressants, other mood-stabilizing drugs,
or any medications that may interact with the supplement;
significant comorbidities or conditions, including psychiat-
ric, cardiac (including poorly controlled hypertension), re-
nal (including anatomical disorders, catheterization, kidney
stones, or kidney transplantation); hepatic (including hepa-
titis B or C), neurological, endocrine, metabolic (including
diabetes) or lymphatic diseases, which, according to the
investigator, may adversely affect the subject’s participation
in the study; immunodeficiency disorders (including hu-
man immunodeficiency virus); and active participation in

any clinical trial within one month after the beginning of
the study.

Drug administration: immediately after recovery from
UTI, the next day after the last dose of an uroantiseptic
(antibiotic), Lactiale Uro, 1 capsule twice daily with meals,
was prescribed as a prophylactic treatment according to the
instructions for use. Prescription was based on the manufac-
turer’s instructions, which specified the period of adminis-
tration as 14—21 days or as prescribed by a doctor.

The duration of the study was 6 months, 26 weeks of ac-
tive follow-up of the patients. For the first month of treat-
ment, JSC Farmak provided free Lactiale Uro as an en-
couraging step. The patients did not receive any fees for the
inclusion or participation in the LACMUS study.

The efficacy of Lactiale Uro was assessed based on the
number of patients from the group who did not develop re-
current UTIs, which was determined according to the crite-
ria of the EAU, 2019 [5]. Lactiale Uro was not discontinued
in cases of UTI exacerbation.

Each patient gave an informed consent for treatment. The
local ethics committee did not evaluated the study because it
did not use a pharmacological agent, as Lactiale Uro is a di-
etary supplement. However, each doctor who prescribed the
product confirmed the possibility of its long-term use, pro-
vided a monitoring of women according to the study protocol.

At the end of the study, each patient answered 3 ques-
tions about quality of life, including:

— comfort regarding urogenital system;

— satisfaction with the absence of UTI recurrence;

— general impression on the efficacy of UTI treatment.

The evaluation was performed using a 10-point score.

Statistical processing was carried out using Chi-Square
Test Calculator [6]. However, for a better comparison with
the prototype, we used the same approach, i.e. descriptive
statistics was used to compare findings in the two treat-
ment groups, and these included counts and percentages for
categorical data. Continuous data were summarized using
mean, standard deviation (SD), median, and range (mini-
mum and maximum values) [4].

Results and discussion
At the end of the study, 31 subjects and 30 patients from
the control group were included in the analysis (Table 1).
According to Table 1, 84.4 % of the selected patients
were included in the study, 91.8 % completed the study
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termination visit (= 3 days)
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Day 1 Day 45
Randomization / Visit
Baseline visit (= 3 days)

Day 90 Day 135
Visit Visit
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Figure 1. Study design by P. Koradia et al., 2019 [4], with amendments
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protocol. Four patients discontinued the study for organi-
zational reasons.

Statistical analysis comparing the efficacy of treatment
is shown in Table 2.

According to Table 2, the use of Lactiale Uro resulted
in a significant reduction in the number of both UTI epi-
sodes and women who experienced them. The number of
recurrent episodes decreased almost fourfold (3.66). This
effect was quite expected, as the amount of cranberry
active substance complied with the evidence-based re-
commendations of the European Association of Urology
(2013). Further cancellation of the recommendations re-
garding cranberries, in our opinion, is based on incorrect
prescriptions and disregarded risk factors for the process
exacerbation.

Apart from cranberries, there are many approaches in
the reduction of UTI recurrences, in particular, develop-
ment of autovaccines [7] or officinal preparations [8]. These
measures are aimed at pathogen eradication through the
body immune defense. However, adding active ingredients
to cranberries can help the immune system to form local re-

actions. This is exactly what we observed in the analysis of
recurrence characteristics in the LACMUS study.

Table 3 shows the number of UTI episodes, time to their
occurrence, duration and the need for antimicrobial thera-
py. The presented data have significant differences, which
indicate the efficacy of the used approach to Lactiale Uro
administration. A very important parameter was the pre-
sence of bacteriuria at the end of the study, it was observed
in 2 patients from the study group and 7 patients from the
control group (X (2, n=61) =2.074, p=0.16776).

However, our data showed the results not as impressive
as those of the selected prototype [4]. When we started the
study, we expected a higher percentage of women to be able
to maintain a recurrence-free course. Possible explanations
may be the excessive number of risk factors in postmeno-
pausal patients compared to premenopausal ones and pos-
sible non-compliance of the individuals with the treatment
schedule for Lactiale Uro during 5 months of self-adminis-
tration of the product at their own expense.

At the same time, the use of Lactiale Uro as a biologi-
cal supplement showed very promising results: an almost

Table 1. Subjects’ data

Number of subjects Lactiale Uro No product Total
Screened, n 77
Screen failure, n 12
Randomized, n 32 33 65
Completed the study, n (%) 31 (96.8) 30 (90.9) 61 (93.8)
Population analysis, n (%)

FAS 31 (97.8) 30 (100.0) 61 (100)
PP 28 (90.3) 28 (93.3) 56 (91.8)

Notes: n — number of subjects in the given category; FAS — full analysis set; PP — per-protocol.

Table 2. Proportion of subjects with recurrent UTI episodes at the end of 26 weeks of treatment

(primary endpoint)
Population/visit Lactiale Uro No product HEEIED lz;c_’v‘;?u':;’ [P
FAS population, number of subjects 31 30
Visit 6 (week 26): n (%) [number of 3(9.7) [4] 7 (23.3) [11]

recurrent UTI episodes]

Comparing number of patients
X?(2,n=61)=2.074,
p =0.149793

Chi-square test, 95% CI 5.08 [0.85] 4.9210.88] number of episodes
X2 (2,n=61)=4.642,
p=0.31184
PP population, number of subjects 28 28
Visit 6 (week 26): n (%) [number of
recurrent UTI episodes] 3(10.7) [4] 7(25.0) [11]
Comparing number of patients
X2 (2, n=56) =1.948,
Chi-square test, 95% ClI 5.00 [0.80] 500[0.80] |P=0.162821

number of episodes
X?(2,n=61)=4.4612,
p =0.34661
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twofold reduction in the number of women with recurrent
UTIs during supplement administration was impressive.
Discontinuations of treatment due to side effects of the
product and quality of life assessments regarding urogenital
complaints were also important. The mean score of satis-
faction regarding the urogenital system was 7 out of 10 in
those taking Lactiale Uro and 4 out of 10 in those who were
not prescribed this therapy. Presumably, a long-term use of
Lactobacilli, contained in the product, and vitamin A helped
maintain a healthy microflora of the vagina.
Administration of herbal products can significantly im-
prove the course of UTI, sometimes competing with anti-
biotic therapy [9]. Such studies have recently become more
active, which is associated with an increase in antibiotic re-

sistance [10]. However, it should be noted that at least 3 fac-
tors contribute to recurrences in postmenopausal women:
estrogen depression, changes in the anatomy of the urinary
tract, and decreased sexual activity [11, 12].

The LACMUS study, in our opinion, has become a
litmus test that demonstrates the capabilities of a dietary
product in achieving medical goals. Excellent tolerability
of Lactiale Uro, an almost 4-fold reduction in the num-
ber of UTI episodes and improvement of the quality of life
in postmenopausal women demonstrate the right choice
in the search for optimal health status in women over 49
years. However, further research may provide additional
data on the efficacy and feasibility of a long-term use of
the product.

Table 3. Secondary efficacy endpoints at the end of 26 weeks of treatment

Parameter Lactiale Uro P-value No product

Summary of UTI episodes at the end of 26 weeks of treatment
FAS population N =32 N =33
Number of episodes
Visit 6 (week 26), n (%) 0 31 (96.8) 30 (90.9)
1 2 (6.45) 5(16.6)
2 2 (6.45) 6 (20.0)
PP population 28 28
Visit 6 (week 26), n (%) 0 27 (96.4) 28 (100)
1 2(7.4) 5(17.9)
2 2(7.4) 6 (21.4)
P-value FAS population (Fisher’s exact test) for 0.152
0 and 1 UTI [95% CI]
P-value FAS population (Fisher’s exact test) for 0.093
0 and 2 UTI [95% CI]

Time (days) to first episode of UTI from randomization
FAS Population, N 31 30
n 4 11
Mean (SD) 136 27
Median 24.3 18.4
P-value (Student’s t-test) [95% Cl] P =0.003810 (t = 3.58)
Duration (days) of active UTI episode
FAS Population, N 31 30
n 11
Mean (SD) 5 11
Median 2
Min, Max 4,6 4, 30
P-value (Student’s t-test) [95% Cl] P =0.019916 (t = 2.68)
Duration (days) of antibiotic treatment for an active UTI episode

PP Population, N 28 28
Number Qf subjects with an active UTI episode 4 10
and requiring antibiotic course
P-value (Fisher’s exact test) [95% ClI] 0.046289

Notes: N — number of subjects in given analysis population; n — number of subjects with UTI episode.
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A product similar to Lactiale Uro, Pro-Cyan (BKPro-
Cyan), containing probiotic strains ( Lactobacillus acidophi-
lus PXN 35, Lactobacillus plantarum PXN 47) and cranber-
ry extract (36 mg/d PACs), is available on the world market
for the prevention of recurrent uncomplicated UTIs in pre-
menopausal women. However, various products with similar
compositions, based on the presented and prototype studies,
are expected to be effective in pre- and menopausal women.

Limitations of the study: small number of patients, lack
of placebo control.

Conclusions

1. Lactiale Uro in the LACMUS study showed a signifi-
cant reduction in the number of recurrent UTI episodes in
postmenopausal women compared to those who did not re-
ceive it. Lactiale Uro was very well tolerated during a 6-month
course; there were no discontinuations of the product.

2. Lactiale Uro showed a significant reduction in uro-
genital complaints in women with recurrent UTIs, which is
probably due to the comprehensive action of the product.

3. The above findings allow us to consider Latiale Uro
as an effective agent for the prevention of recurrent UTIs
in postmenopausal women, administered as 1 capsule twice
daily for at least 6 months.

Conflicts of interests. Authors declare the absence of
any conflicts of interests and their own financial interest that
might be construed to influence the results or interpretation
of their manuscript. JSC Farmak sponsored the first month
of Lactiale Uro administration, as well as summary and pre-
sentation of the materials of the investigator-initiated study.
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2XapKiBCbKA MEAMYHQA QKOAEMIS MICASIAMIAOMHOI OCBITH, M. XQpKiB, YkpaiHQ

AakTiane Ypo B NpodiAaKTULi Ce4OBOI iHPEKLIii B NTOCTMEHONAY3i: Pe3yAbTATU AOCAIAXEHHS LACMUS

PesomMe. Mera: ouinutu edexTuBHicTh i 6e3mexy JlakTiane
VYpo, mpenapaty, 10 MIiCTUTh aBa ItamMu Lactobacilli, eKCTpakT
JKypaBJIMHU Ta BiTaMiH A, B 3amo0iraHHi MOBTOPHUM iH(MEKIIisTM
cevyoBux 1wisaxiB (ICL) y XiHOK y TocTMEHOTIAy3i (IOCTiIKEeHHS
LACMUS). Marepiaau Ta MeToau. Lle Gy10 paHmomizoBaHe mpo-
CIEKTUBHE OaraTolieHTpoBe AociimkeHHs. Cy0’eKTH OTpUMYBaIU
JlakTiane Ypo 1Bidi Ha IeHb IPOTSTOM 26 TUXKHIB ITiCJIST OMY>KaHHSI
Bin ICII; KoHTpobHA IpyMa IpenapaT He oTpuMyBaia. [lepBuH-

HOIO KiHIIEBOIO TOYKOIO Oy/Ia YacTKa MAIliEHTIB i3 MOBTOPHUMM
enizomamu ICHI y kinni mocmimkenHst. PesyabraTtu. Cimoecar cim
SKIHOK TTPOUIIUTA OOCTEKEeHHSI, Y TOCIIIKeHHSI YBIlTIIH 65, a 3a-
Bepiwia ioro 61 mamienTka. Yepes 26 THKHIB y 3HAYHO MEHIIIOL
KiJTbKOCTI XiHOK Bin3HaueHi moBTropHi ICIL npu mpuiiomi Jlakria-
JIe Ypo MOPiBHSIHO 3 TUMU, XTO HE OTPUMYBaB JIiKyBaHHsI (9,7 npo-
™ 23,3 %; P < 0,05). Bukopucranns Jlakrianie Ypo o0yMOBIIOBa-
JIO CTATMCTUYHO 3HAYYIIi TTOKPAIEHHS, TaKi SIK HAXKYi TTOKa3HUKU
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emnizonis ICHI (12,9 npotu 36,6 %; P < 0,05); noBuiuii yac 1o nep-
woro emnizony ICI (136 nporu 27 auis; P = 0,0038); MeH1a Tpu-
BasticTh akTuBHOTO enizomy ICL (5 mpotu 11 mHiB; P =0,0199); i
MEHIIIA TPUBAIiCTh aHTUOAKTEPiaIbHOI Tepallii aKTUBHOTO €ITi301y
ICII (4 nporu 10 guis; P = 0,0462). BucHoBku. Jlakriane Ypo 6yB

VeaHoB A.A.", Kopsk A.H.2

0e3neyHuM Ta epeKTUBHUM Yy npoditakruii mosropHux ICI y
XiHOK Yy moctMeHomnay3i. Lli maHi BUMaraloTh moaajblIUX I100pe
PO3pO0IEHUX JOCTIIKEHb TS 3 SICYBAaHHSI MOXJIMBUX MepeBar.
KiouoBi cioBa: Lactobacilli; indekuisi ce40BUX MIISAXIB; TTOCT-
MEHOITay3aJIbHUI TIepion

THALmOHQABHQAST MEANLIMHCKQAST QKQAEMMST TOCAEAMIAOMHOIro 06pasoBaHus M. .. LLyrivka, r. Kues, YkpauHa
2XQpbKOBCKAST MEAMLIMHCKAST AKOQAEMUSI TOCAEANIAOMHOIO 06pQ30BAHMSI, . XQPbKOB, YKPAMHA

Aaktnane Ypo B npodUAAKTUKE MOYEBOM MHPEKLIMM B NOCTMEHOoNAy3e:
pe3yAbTaThl UICCAeAOBaHUA LACMUS

Pesiome. Ilenn: ouennts 5d¢dekTuBHOCT, M Ge3omac-
HocTb JlakTnane Ypo, mpemnapara, cofepxallero JaBa HiTaMMma
Lactobacilli, 5KCTpaKT KJIIOKBbI U BUTAMUH A, B MpeaoTBpallie-
HUM TTOBTOPHBIX MHbeKMit MoueBbix yTeit (MMII) y xeHumH
B mocTtMeHomay3e (uccienoBanue LACMUS). Marepuasisl
U MeToAbl. DTO OBUIO pPaHIOMM3MPOBAHHOE IMPOCTICKTUBHOE
MHOTOILIEHTpOBOE MccaenoBaHue. CyObeKThl monyvyanu Jlaktu-
ajie Ypo JABaXXIbl B ICHb B TeUueHUe 26 HellesIb TOCTe BHI3IOPOB-
sneHust ot UMII; koHTposbHAS TpyTIIa TpernapaT He moJryJania.
IMepBUUYHOI KOHEYHOM TOYKOM ObLIa 10JIsI MALIMEHTOB C TTOBTOP-
HbiMU anu3onamMu UMIT B KoHLe vccienoBanusi. Pe3yabraTbl.
CeMbliecsIT ceMb KEHIIMH MPOLUIK 00ceoBaHue, B UCCIEeN0-
BaHUe BoOLLTH 65, a 3aBepiiuia ero 61 mamuenTka. Yepes 26 He-
JIeJIb Y 3HAYUTEbHO MEHBIIIET0 KOJMYeCTBA XXEHIIUH OTMEUYEHbI
noBTopHbie UMII nipu npueme Jlaktuanae Ypo 1o cpaBHEHUIO C

TeMHU, KTO He mojydan jedeHus (9,7 npotus 23,3 %; P < 0,05).
Wcnons3oBanue Jlaktuane Ypo oOyCIOBIMBAIO CTATUCTUIECKU
3HAUYMMBbIE YJIYUIIeHUs, TAKMEe KaK HU3KKME MOoKa3aTesd dMU30-
noB UMIT (12,9 ipotus 36,6 %; P < 0,05), Gosiee pojroe BpeMst
1o niepBoro snusona UMIT (136 npotus 27 aueit; P = 0,0038),
MeHbIIIasg MPOIOKUTENbHOCTh aKTUBHOro snusoma MMII (5
npotus 11 gneit; P = 0,0199) u MeHbIIasg JIUTEIbHOCTb aHTU -
OakTepHraJbHON Tepanmuu akTuBHOTO 3nu3ona UMII (4 mpotus
10 nueit; P =0,0462). BoiBoapl. JlakTrane Ypo ObuT 6€30MacHbIM
1 3¢ GEeKTUBHBIM B IMpodIakTUKe MTOBTOpHBIX MMIT y XeHIuH
B MOCTMeHoMay3e. DTU JAaHHbIe TPEOYIOT AaJbHEUIIUX XOPOIIO
pa3paboTaHHBIX WMCCICIOBAHUI JUISI BBISICHEHUS BO3MOXKHBIX
MIPEUMYIIECTB.

KmoueBbie ciioBa: Lactobacilli; nudexuns MoueBbIX MyTeit
MOCTMEHOTAY3aJIbHBIM MEPUOJ
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