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The purpose of the study was to establish the effectiveness of combined phyto-citrate compound in the treatment and
prevention of recurrent urinary tract infectionsin children with saline dysmetabolism in the comparison groups. The study involved
33 children aged 6 to 18 years, patients with recurrent urinary tract infections in the acute exacerbation of the disease. According
to the duration of combined phyto-citrate compound administration, children were divided into 2 groups: | (n=17) — received the
drug in complex therapy of urinary tract infections for 1 month, Il (n=16) — aso received phyto-citrate compound in complex
therapy for 1 month, but continued to take it to prevent urinary tract infections for the next 2 months in an intermittent mode for
10 days. The results of the study proved phyto-citrate effectiveness in the complex therapy of recurrent urinary tract infectionsin
children on the background of saline dysmetabolism. Administration of this drug led to normalization of saline transport indicators
in 82% (27/33) of patients (p<0.05) after the 1st month of treatment and reduced therisk of reinfection by 18 times: OR = 4.25+0.65
with 95% [I([1.18; 15.3] = bt tr[Ttm[nt [hd OR = 0.235+0.65 [0.066; 0.846] — after the first month of treatment (p<0.001).
Prolonged intermittent administration of the drug for the next 2 months reduced the risk of recurrent episodes of urinary tract
mf1tTh b13.5 timls: OR = 1.88+0.9 [0.302; 11.73] —in case of choosing a 1-m[nth [Turs[][f th(x[1T} [hd OR= 0.53+0.83
[0.085; 3.3], [x0.05 —as aresult of preventive use of the combined phyto-citrate.
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The work is a fragment of the research project “ Sudy of the hyperuricemia treatment impact in patients with chronic
kidney disease and justification of optimal therapy” , state registration No. 0119U101718.

A comprehensive study of the factors contributing to the formation of recurrent urinary tract
infections (UTIs) in children and analysis of their elimination effectiveness is undoubtedly one of the
topical issues of clinical medicine[1].

Dysmetabolic nephropathy (DN) represents from 27% to 64% in the structure of the urinary system
incidence in children, and in the daily practice of a pediatrician, the metabolic disorders syndrome in the
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urine is observed in almost every third patient fgme foreign studies also emphasize the inciaabe
incidence of recurrent UTIs combined with crystaiy4]. Antibiotics can increase the risk of denygihg
renal calculi, as found by American scientists [19fudies have shown that antibiotics can change th
intestinal microflora by reducing the colonizatiohoxalate-degrading bacteria Oxalobacter formigene
[10]. This makes patients sensitive to the renlluteformation. It is concluded that taking antiberial
drugs significantly reduces the frequency of Oxatibr formigenes colonization, and the negativeairhp
persists for at least 6 months [3].

Therefore, given the latest data, disorders ofenaihmetabolism are considered not only as a
concomitant urological condition that contributestihe development and maintenance of urinary tract
infections, but also as one that can be initiatedi maintained by the infectious-inflammatory preces
the urological tract [5, 9].

The purposeof our study was to establish the effectivenesmiokral dysmetabolism correction
in children with recurrent UTIs and its impact dretcourse of the disease by including phyto-citrate
compound in the complex therapy.

Materials and methods.During 2019, a randomized controlled clinical tneds carried out. 33
children aged 6 to 18 years with recurrent UTIscombination with impaired mineral metabolism
participated. The study was performed with thenmfed consent of parents, children and in accordance
with the Declaration of Helsinki on Human Rights.

The study design of patients was observed in 2 eoisgn groups. In Group | (n = 17), children
received basic standard treatment (antibioticspagmodic drug, antipyretic agent, if required)asded
by phyto-citrate (PC) compound (sodium citrate #apsium citrate + phytocomponents: powdered
pericarp of French bean (Phaseolus vulgaris), dnaets of Asian white birche (Betula platyphylledves,
Garden parsley (Petroselinum crispum) root, linggnb (Vaccinium vitis-idaea) leaves, German
chamomile (Matricaria chamomilla).

The duration of PC treatment at a dose of 1 cagstilmes a day for children aged 6 to 11 years
and 1 capsule 3 times a day for children aged 1Btgears for 1 month. In the second study group (n
16), children also received PC as part of comphexapy in appropriate age-specific doses (as itetica
above). The difference was in the PC term and adtration schedule. The total duration of PC
administration in this study group was 3 monthsrilbgithe first month, administration schedule of PC
was similar to Group I, and in the next 2 month8-day administration of the drug alternated withOa
day break (according to the recommendations of sauatbors in the case of prolonged courses of
administration) under conditions of stable urineipkhe range of 6.2—6.8.

Patients were randomized using the STATISTICA apion program package of the random
number generator (even numbers corresponded tgmugp, odd numbers to another). Nonparametric
statistical methods were used for analytical andheraatical processing. During testing of statistica
hypotheses, the threshold value for the signifiedagel was set at0.05 [2].

Mathematical processing of the obtained data watmeed using Microsoft Excel software
(Microsoft Office 2013 Professional Plus, licengeeement (EULAID: 015 RTM_VL.1 RTM_RU) and
STATISTICA 13.0 (StatSoftinc., serial No. ZZS9990099100363DEMO-L).

Results of the study and their discussiornThe study involved children aged 6 to 18 years, the
mean age was 10.8+4.2. Among them were 76% giE8B& and 24% (8/33) boys. All patients at the
time of involvement in the study had a clinical dadoratory manifestation of the disease. According
the nosology, there were 55% (18/33) of patienth wironic cystitis, with chronic pyelonephritist5%
(15/33). The distribution of patients by age, skagnosis and clinical and laboratory charactessiif the
disease in the comparison groups is shown in table

Therefore, patients were randomized, and no gtatilst significant discrepancy in these
parameters in the comparison groups was found @5 0

Among this group, crystalluria was present in thstymajority of children in the form of oxaluria
in 60% (20/33), urate accumulations occurred in 18%83), a combination of urate accumulations with
phosphaturia, or oxaluria in 21% (7/33) of patients

Urinary response in most patients in both studygsaat the beginning of treatment was alkaline,
only in 19% (6/33) patients with persistent uratetanulations an acidic urine pH was determinedhat
end of the 4th week of therapy, all patients hathhle fluctuation of urine pH in the range of @®- This
fact was interpreted by us as an indirect sigmaharease in the level of urine citrate, whichitaded an
improvement in the lithogenic properties of uritteis known that citrate is a dissociated aniorcitfic
acid, an energy substrate of the TCA cycle thatahponounced effect on purine metabolism [8]ldba
has a direct inhibitory effect on the crystallipatiand precipitation of calcium salts, that iss &n inhibitor
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of renal calculi formation. And being one of the shamportant natural mechanisms of crystallization

inhibition, citrate excretion in the urine depermuasthe state of acid-base homeostasis [14].

Table 1
Distribution of patients by main characteristics incomparison groups

Parameters Group n=17 Group I, n=16 p
Age 10.345.2 10.9+3.6 p=0.88
Sex Female 13/17 12/16 p=0.68

Male 4/17 4/16 p=0.68
Body temperaturéC, 37.4+0.27 37.5+0.63 p=0.48
Dysuria, n 13/17 14/16 p=0.84
Pain syndrome, n 9/17 7116 p=0.72
Periorbital edema 8/17 8/16 p=0.84
Crystalluria 9/17 8/16 p=0.94
Bacteriuria 14/17 12/16 p=0.62
Leukocytosis, 10/ 5.2+1.4 5.6+1.23 p=0.86
CRP, mg/l 22.43+3.46 2146.7 p=0.62
Leukocyturia, HPF 29.6+11.8 26+19.9 p=0.42
Haematuria, HPF 18.92+0.35 20.2+0.26 p=0.72
Proteinuria, g/per day 0.12+0.06 0.18+0.07 p=0.42
Accumulation of salts on the ultrasound 10/17 11/16 p=0.65
CP 7/17 8/16 p=0.79
cC 10/17 8/16 p=0.45

Notes: CP — chronic pyelonephritis, CC — chronistitis. p> 0.05 — an incredible indices discrepanetween thg? criterion and the

Yates's correction.

Leveling of clinical and laboratory signs of infeets and inflammatory process was detected at
the end of 2 weeks of therapy in most (82%) of guafi in both study groups (14/17 and 13/16,
respectively). In them there was not found any dgspain syndrome, normalization of body tempentu
(in all children), diuresis, CRP levels, leukocyauteukocytosis (table 2).

Table 2
Dynamics of clinical and laboratory signs of UTIs &the end of the 2nd week of treatment
Group |, (n=17) Group Il, (n=16)
Parameters before after 2 weeks before after 2 weeks p
treatment, abs,| of treatment | treatment, abs.| of treatment
Clinical characteristics
Abdominal/lower back pain 9/17 2117 7116 1/16 p=0.79
Dysuria 13/17 3/17 14/16 3/16 p=0.89
Periorbital edema in the morning 8/17 4/17 6/16 4/16 p=0.89
Loss of appetite 12/17 4/17 10/16 3/16 p=0.89
Sediment in a fresh portion of urine 10/17 15/17 9/16 14/16 p=0.79
Laboratory and instrumental data
Urine output, I/day 1.0+0.04 1.4+0.03 0.9+0.04 1.2+0.04 p=0.79
urine pH 7.28+0.06 6.52+0.04 7.02+0.05 5.58+0.06 p=0.69
White blood cells, HPF 25.31+0.4 5.6740.6 24.89+0.4 6.87+0.7 p=0.79
Red blood cells, HPF 18.92+0.35 4.32+0.3 16.85+0.41 5.84+0.4 p=0.79
Protein, g/per day 0.12+0.06 0.034+0.04 0.091+0.05 0.062+0.06 p=0.46
Bacteriuria 14/17 5/17 14/16 3/16 p=0.64
Accumulation of salts on the ultrasound 9/17 4/17 9/16 5/16 p=0.79

Note. p> 0.05 — an incredible indices discrepanetwben theg? criterion and the Yates's correction after 2 veeektreatment in
experimental groups.

Increased saluresis at the 2nd week of follow-uprimraverage of 88% (in 15 of 17 patients in
Group | and in 14 of 16 patients in Group IlI) wakterpreted as a positive crystallic and lithokioetifect
of complex phyto-citrate therapy. Moreover, dugh®antispasmodic and anti-inflammatory action©f P
litholysis was not accompanied by increased dysthi@presence of pain and did not lead to uritragt
obstruction.

Average values of mineral metabolism accordindnéoresults of saline transport corresponded to
the norm in 82% of patients (14/17 and 13/16), pS@at the end of the 1st month of therapy (fig. 1).
Regression of the urinary syndrome in the form déerease in the levels of proteinuria and haerisatioir
the "micro” level became probable also after tharianth of therapy (fig. 2).
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As can be seen from fig. 1, at
the end of the 1st month of phyto-
citrate therapy, there was a
relevant decrease in patients of
Uric acid in the urine | 76 o the mean  values  of  oxalates

excretion in the urine by 1.7

stood calcium - ([N e times, hyperuricemia level by 2.1
times, hyperuricosuria by 1.5
times, urinary calcium excretion
by 2.2 times (p <0.05). The
obtained results fully correspond

Before treatment < In one month after treatment to modern ideas about the proven

Fig. 1. Dynamics of changes in mineral metabolisrterms of saline transport at effect of citrate alkalinization,
the end of the 1st month of therapy in Group I. which increases the dissociation
Note. p> 0.05 — an incredible indices discreparetyvben the? criterion and the of yric acid salts and reduces the
Yates's correction in comparison with Group II. tendency to renal calculi forma-

tion; affects the metabolism of purines in the arga by blocking aminogenesis, causes a decredbke in
content of ammonia and purine derivatives in blpladma, which contributes to hypouricemia [12].
< Graupl Haematuria, crystalluria, salt
inclusions according to
ultrasound examination had the
4 most likely regression at the end
6 of the 1st month of therapy,
which probably contributed to the
) capillary-protective  effect of
14 1) 67 Urine pH lingonberry leaf extract
= /] 652 (Vaccinium vitis-idaea)
0 ) 0.062 /"‘"“ lingonberry and pericarp of beans
/ 0.034 /| (Phaseolus vulgaris) in
: / | combination with the litholytic
BWY < 5.6 ‘ action of parsley root extract
: B (Petroselinum crispum) and the
E— crystallic-disintegrating action of

_ RBCin t_he urine_ _ _ WBCin the urine 1potassium —  sodium citrate
Fig. 2. Comparative dynamics of regression of ugireyndrome at the end of the 1s

month of therapy in experimental groups component. An interesting fact
Note. p> 0.05 — an incredible indices discrepanefwben theg criterion and the Was the regression of
Yates's correction between experimental groups. microproteinuria (p<0.05) due to
the action of phyto-citrate compound. This effeatyrhave been provided by the action of birch |le&bet
(Betula platyphylla), which is able to reduce allwmmia by improving microcirculation in the renal
parenchyma and regulation of reabsorption in thelas.

Patients in both groups at the end of the one mlomity course of therapy remained comparable
in terms of basic clinical and laboratory paramgetémnalysis of the odds ratio (OR) showed an 18-fol
higher probability (p <0.001) of the UTIs developtheefore complex treatment (antibacterial therapy
complex phyto-citrate) in Groups | and Il. Thus (@R index before therapy was OR=4.25+0.65 at 95%
CI[1.18; 15.3], after therapy-OR=0.235+0.65 [0.06£8346].

Subsequently, for 2 months, group | underwent cdihfollow-up for repeated episodes of UTls
without medication. The second group of patientstiooed therapy with PC complex, when 10-day
administration of the drug alternated with a 10-esak for the next 2 months.

According to the literature analysis, the minimuourse of citrate therapy can be carried out for
1-2 months, extended to at least 6 months, withirey$ormations — even up to 12 months. A number of
scientists believe that to maintain normal valuesimeral metabolism, constant administration dfate
mixtures is not required. Instead, after a stabtatdishment of favorable trends in urine chemigtiyne
pH at the level of 6.2— 6.8), it is possible tofpan 10-day administration of the drug alternatathva
10-day break for the required period [13].

As a result of a further 2-month follow-up of patig, repeated episodes of UTIs were registered
in 4 patients of Group | (23.5%) who did not reeeprophylactic therapy, and in 2 patients of Grdup
(12.5%) who received complex phyto-citrate compoasdprophylaxis. Therefore, the probability of

UrinepH | s Y s

Uricacid in blood | 30 "':_.» : g :

Urine calcium | » s | 43

Oxalatesin urine | - s e ‘ 38’4 G

s Group | =

Diuresis

Proteinin the urine
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recurrence in the case of choosing the therapappooach of Group | was OR=1.88+0.9 [0,302; 11at3]
95% CI, whereas in the case of choosing the theuapyl in the second study group — OR = 0.53+0.83
[0.085; 3.3], (p <0.05). Thatis, the risk of UTézurrence was 3.5 times lower if you adhere tplpytactic
therapy with PC for the next 2 months after compieof the basic 1 month-long course of UTIs treznin
The obtained results coincide with the literatuagagdwhich indicate the pathogenetic contribution
of impaired mineral metabolism metabolites in maimihg the recurrent course of UTIs and indicate th
relevance of its correction in order to increase tteatment effectiveness and disease prevention [7
According to many authors, therapeutic measurdisercombination of UTIs and mineral dysmetabolism
should be aimed both at the eradication of micranigms, and litholysis of calculi elimination [1%.
number of scientists have concluded that it is gnrgh a combination of sodium citrate and potassiu
citrate provide colloidal crystals stability ofine in different types of kidney stone diseasesc&2011,
according to the recommendations of the Europeaodation of Urologists, citrate drugs have became
mandatory component of therapy for patients withlitiiasis and other hypocitrate conditions [7,.12]

1. The complex of therapy (antibiotic + complex fahyitrate) in children with recurrent UTIs in
the phase of infectious exacerbation was effeeingereduced the risk of reinfection by 18 time<)(p€1).

2. The inclusion of phyto-citrate in the treatmesgimen of patients with combined UTIs and
mineral dysmetabolism led to normalization of s@hsport in 82% (27/33), p <0.05 patients at tie &f
the 1st month of therapy.

3. Prophylactic administration of the complex phygimate compound (in the regimen of
alternating 10-day administration and 10-day brdak)2 months after the course of UTIs treatment,
reduced the risk of recurrence by 3.5 times, p5.0.0
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NEPCHEKTUBU KOPEKIIII HNEPCIIEKTUBbI KOPPEKIIUU
MIHEPAJIBHOT'O IU3METABOJII3MY MHUHEPAJIBHOT'O JU3METABOJIU3MA
B JITEM I3 PEKYPEHTHUM NNEPEBITOM Y JETEA C PEKYPPEHTHBIM TEYEHUEM
IHO®EKII CEHOBOi CUCTEMUA NHO®EKUU MOYEBOI CUCTEMBI
Byauik T.B., KBammnina JI.B. Byanuxk T.B., KBamnuna JI.B.
Merorw  gociikeHHsT Oya0 BHBYEHHS €(PEKTUBHOCTI Tlenbro HCCIICAOBAHHUS OBLIO H3y4eHUe

3aCTOCYBaHHS ~KOMOiHOBaHOrO  (iToUTpaTHOro 3acoby B  3()(EeKTUBHOCTH KOMOMHUPOBAHHOTO (DUTOLMTPATHOTO
KOMIUIEKCHIM Tepamii Ta npodinakTuii pexypeHTHOI iHdekiii cpenctBa B KOMIUIGKCHOM Tepamuu M MpoQUIaKTHKE
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CEYOBOI CHCTEMH y JiTell Ha TIi COJIBOBOIO JU3META00II3MY B
rpynax nopiBHsHHs. B qociimkeHHi npuiiHsuin ygacts 33 JUTHHU
BikoM Bif 6 1o 18 pp., XBopi Ha peKypeHTHY iH(EKLiI0 CEIOBOIO
CHCTEMH B CTaIil0 3arOCTPEHHs. 3a TPUBATICTIO 3aCTOCYBaHHS
KoMOiHOBaHOTO (iTOUMTpaTy HiTel Oyso noaineHo Ha 2 rpynu: |
(n=17) — orpumyBanu 3aci6 B komrutekcHiii Tepamii ICC npoTsirom
1 micsius, 1 (n=16) — takox oTpuMyBainy (iToHUTpaTHHIA 3aci0 B
KOMIUIEKCHIH Teparii npoTsrom 1 Micsis, aine IpoJIoBKIIN Horo
npuiioM y miax npodimakruku ICC me HacTymHi 2 Micsami y
nepepuBYacToMy pexxumi o 10 qHis.

Pesynbratu JIOCHiIKEHHS JIOBEIH e(CKTUBHICTh
3aCTOCYyBaHHs KOMOIHOBAaHOTO (DITOIMTpATy Y KOMIUICKCHIH Tepartii
pexypentHoi ICC y niteli Ha Tii COIBOBOrO IU3METa0OMI3MY.
3acTocyBaHHs 3a3HAYCHOr0 3aco0y MPU3BOAMIO JI0 HOpMai3ari
MOKa3HUKIB TpaHCHOPTY codeit y 82 % (27/33) mauientis (p<0,05)
Bke micist 1-ro micsiis Teparii it 3HrKyBajio pu3uk peindexuii B 18
pasis: OR = 4,25+ 0,65 nipu 95% /11 [1,18;15,3] — 1o Tepamii ta OR
= 0,235 + 0,65 [0,066;0,846] - micis mepioro micsmst Teparii,
(p<0,001). TIposoHTrOBaHMiT MEPEPUBYACTHI NPUIOM TMpenapary
MPOTATOM HACTYIHHX 2-X MICSLIB 3MEHIIYBaB PU3MK IMOBTOPHHUX
emizoniB iH(ekuii cedoBoi cucremu B 3,5 pasu: OR = 1,88 + 0,9
[0,302;11,73] - y pasi Bubopy 1-micsuHoro Kypcy tepariii; Ta OR=
0,53 + 0,83 [0,085;3,3], p<0,05 — y pesyubrari NpoQiIaKTHIHOTO
3aCTOCYBaHHS KOMOIHOBaHOTO (DiITOIUTPATY.

KurouoBi ciioBa: pexypenTtHa iH(peKis ce40BOi CHCTEMH,
IITH, MiHEpaJbHUI TU3MeTabo0Ii3M, KOMOIHOBaHHUI (iTonuTpaT-
HUI KOMILIEKC.
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PEeKyppeHTHO# MH(pEKINH MOYCBOH CHCTEMBbI Y JeTel Ha
(oHe coneBoro TU3MeTaboIM3My B IpyIlnax cpaBHeHus. B
HCCIIEIOBAHNY IPUHSIH y4yacTre 33 peOeHKa B BO3pacTe OT
6 10 18 niet ¢ pekyppeHTHOI HH(EKIIeH MOYeBOif CHCTEMBI
B craauto oboctpenus. ITauuents! | rpymmsr (N = 17) —
TTOJTy YaJIi KOMOWHHPOBaHHBIH ¢duTormTpaT B
KOMILJIEKCHOM Tepanuu B Teuenue 1 mecsina, || rpynmsr (N
= 16) — rtake moay4and (UTOLMTPATHOE CPEICTBO C
LIETIBIO TepaIiy B TeueHue 1 Mecsia, HO MPOJIOJDKHIN ero
[IPUEM B LIEJSIX MPOPUITAKTHKU TOBTOPHOT'O SITH30/a elle 2
Mecsina B npepbiBucToM peskume 1o 10 rueii.

IIpMeHeHHE YKa3aHHOTO CpPEJCTBAa HPHBOAMIO K
HOpMaJTM3alK [OKa3areneil TpaHcnopra coied B 82%
(27/33) nanwmentoB (p <0,05) yxe mocie 1-ro mecsia
TepaIuy 1 CHIKaIo puck pernHpexmy B 18 pa3: OR = 4,25
+ 0,65 mpu 95% I [1,18; 15,3] —no teparmu u OR = 0,235
+ 0,65 [0,066; 0,846] - mociie mepBOro Mecsa Tepanuu
(p<0,001). TIpomOHTHPOBaHHBIH MPEPHIBUCTHIA MPUEM
npernapaTa B TeYEHHE CIISIYIOMNX 2-X MECSLEB YMEHbIIal
PHUCK TOBTOPHBIX 31mu3010B B 3,5 pasa: OR = 1,88 + 0,9
[0,302; 11,73] - B cmyuae BbIOOpa l-mecsidHOTO Kypca
tepamui 1 OR = 0,53 £+ 0,83 [0,085; 3,3], p <0,05 - B

pesyJibTare NpodUIAKTHIECKOTO HpUMEHEHHS
KOMOWHHPOBAHHOTO (PUTOLMTpATA.
KnoueBble cjoBa: pexkyppeHTHas HHGEKIUs

MOYEBOW CHCTEMBI, JIETH, MHUHEPAJIbHBIA AN3MeTaboIn3m,
KOMOWHHMPOBAHHBIH (UTOIUTPATHAN KOMILIEKC.
Penensent Iloxuneko B.1.



