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Abstract. Helicobacter pylori infection is a common bacterial infection in humans and is associated with peptic ulcer disease
and chronic gastritis. The presence of natural resistance to some antibiotics in bacteria, as well as the appearance of primary and
secondary resistance to antibacterial agents, complicates treatment and determines the search for new methods of therapy. The aim
of this study was to evaluate the efficacy and safety of 10-year complex treatment of patients with duodenal ulcer associated with
H.pylori, 136 patients (96 men, 40 women; mean age 45.8 + 14.8 years; 18-65 years). H.pylori was determined morphologically
and by rapid urease test one day before the start of therapy, after 1, 6, 12 months, 2 years, 5 and 10 years. Patients of the first
group received basic therapy: omeprazole 0.02 g 2 times a day, clarithromycin 0.5 g 2 times a day, amoxicillin 1 g 2 times a day,
for 10 days (OCA group 1; n = 98). Patients of the second group, in addition to the basic therapy, took 1 mg per day drug Licopid
(group 2 OCAL; n = 38). At the 1st stage of the clinical study, 130 patients completed eradication therapy. Tracking completeness
was 96 %. The frequency of H.pylori eradication after per protocol treatment: OCA — 83 % (95 % CI: 75 %-91 %), OCAL - 97 %
(95 % confidence interval (CI): 92 %-100 %). The incidence of adverse reactions after treatment (per protocol): OCA — 26 %
(95 % CI: 17-35 %; nausea; n = 24), discontinued treatment — 5 % (95 % CI: 0.8 %—10 %; diarrhea; n = 5); OCAL — 3 % (95 %
CI: 0.01 %8 %; nausea; n = 1), all were treated. Taking the drug Licopid 1 mg (glucosaminyl muramyl dipeptide, JSC Peptek,
Russia) as part of complex therapy contributed to the elimination of H.pylori and the absence of relapses for 2 years. Observation
of patients in the next 5 and 10 years also showed the advantage of including the immunomodulator in therapy: a significant
15 % decrease in H.pylori reinfection (P <0.05), a 23 % decrease in the frequency of gastrointestinal adverse reactions (P<0.01),
compared with a 10-day standard triple regimen without immunomodulatory therapy with glucosaminylmuramyl dipeptide.
When using several antibiotics in H.pylori eradication therapy, not only pathogenic, but also commensal microorganisms are
destroyed, the waste products of which are vital and maintain immune homeostasis, including through the NOD2 receptors
of innate immunity. The effectiveness of the complex therapy of H.pylori infection can be explained by the fact that the drug
Licopid compensates for the signal for innate immunity receptors that is missing due to the absence of commensals, providing
an adequate immune response and preventing chronicity and recurrence of infection.

Key words: duodenal ulcer, Helicobacter pylori, Licopid, glucosaminyl muramyl dipeptide, eradication, recurrence,
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Llenecoo6pa3HOCTb BK/IIOUYEHUA MIOKO3aMUHUWIMYpaMungunenTuga
B Tepanuto Helicobacter pylori: onbIT gecaTuneTHero HabnogeHus

M.P. Konopes', C.B. I'ypbanoBa®®, E.H. Teimesuu!, P.A. ITaBmokos’, O.FO. Bopucosa*

'Burebckuii rocyapCTBeHHBIN MeAULMHCKWI yHUBepCHTeT, I. Butebck, Benapycs
2 degepasbHOE rOCYAAPCTBEHHOE GFOIKeTHOE YUpeXeHHe HayKu «IHCTUTYT GroopraHnve KO XUMUM VM. aKaJleMHKOB
M.M. Illemsiknza u FO.A. OBurHHUKOBa» PocCCHiickoi akafieMiu Hayk, . Mockea, Poccuiickas @eneparyist
3 depepanbHOE rOCYAAPCTBEHHOE aBTOHOMHOe 00pa3oBare/ibHOe YUpeXXaeHue Beiciero obpasoBanust «Poccuiickuii yHuBep-
cuTeT Apy>XObl HApOJI0B» MUHUCTEPCTBA HAyKU U BhICIiero obpa3oBanus Poccuiickoii @enepatiyiv, MeAUIMHCKUIM UHCTUTYT,
. Mockea, Poccuiickas epepanys
4 MockoBckuit HUU snupemuonoruy u Mukpobrosnorun uM. [ H. 'abpuueBckoro, r. Mockea, Poccuiickast ®egepariys

Annotanus. Mndekuus Helicobacter pylori OTHOCUTCS K pactipoCTpaHeHHbIM OaKTepraibHbIM UH(EKLIMSAM ueioBeKa
Y acCOL[MMPOBAaHa C sI3BeHHOU 00J1e3HBIO0 U XPOHUUECKUM racTputoM. Hamuure y 6akTepun MpUPOAHOUN Pe3UCTEHTHOCTH K
HEKOTOPbIM aHTUOMOTHKAM, a TAKKe MOsIB/IeHHe TePBUYHON ¥ BTOPUUHOW YCTOHUMBOCTY K aHTUOAKTepUaIbHbIM CPe/ICTBAM
OCJIOXKHSIET JleueHHe U 00yC/IaBIUBaeT MOMCK HOBBIX CIIOCOOOB Teparuu. L]e/ibro HACTOSIIET0 UCC/Ie/[OBaHMS SBUIACh OIeHKa
s¢dexTrBHOCTH U Be3onacHoCTH 10-1€THEr0 KOMIUIEKCHOTO jieueHus 136 MaljueHToB C S3BOM JIBEHA/IL[ATUIIEPCTHON KUIIKH.
Ins upentudukanmu H.pylori B AByX Ipymiiax UCIOMb30Balu ObICTPBIN ypeasHbld TeCT U MOpP(OJIOruueCK1e UCCieloBa-
HUsl. DH/0CKONMUecKoe 0bciejoBaHue MPOBO/WIN 3a OJUH JleHb /10 Hauasa Tepanuu, uepes 1, 6, 12 mecsiues, 2 roza, 5 u
10 net. IareHThI IE€PBOM TPYIIIbI TPUHUMAIM 0Aa3UCHYIO TEPAIUIO: JBAXK/bI B CyTKH oMerpa3os 1o 0,02 1, K1apuTpOMULIUH
0,5 T 2 pasa B CyTKH, aMOKCULIW/UTMH 1 T 2 pa3a B cyTKH, B TeueHHne 10 aneli (1 rpynna OKA; n=98). [TaneHTs! BTOPOH
TPYMILI B IOTIOJIHEHKE K 6a3ucHoW Tepanuu B TeueHue 10 qHel mpuHUManu 1Mr B fieHb nipenapar JInkonwy (2 rpymmna
OKAJI; n=38). Ha 1-oM 3Tare KJIMHUYECKOTO UCC/Ie[JOBaHMsI 3aKOHUM/IM SpafuKalMoHHY0 Tepanuto 130 mauueHToB. ITos-
HOTa OTCJie)KMBaHUs cocTtaBuaa 96 %. Yacrora spaavkauu H.pylori mocne neyenust per protocol: OKA — 83 % (95 % [OU:
75 %-91 %), OKAJI — 97 % (95 % noBeputesbHbIN uHTEpBas (IM): 92 %-100 %). YacToTa pa3BuUTHs MOOOUHBIX peaKIvi
riocne yieueHus (per protocol): OKA — 26 % (95 % OU: 17-35 %; TourHoTa; n=24), npeKpatusiu jedenue — 5 % (95 % [AU:
0,8 %-10 %; muapes;; n=5); OKAJI — 3 % (95 % AU: 0,01 %-8 %; TomHoTa; n=1), BCe TpouLTH jeueHue. [Ipuem npemnapara
Jlukoruz, 1 mr (tiroko3amMuuuamypamuagunentis, AO Tlentek, Poccusi) B cOCTaBe KOMIUIEKCHOM Tepariu Crioco0CTBOBA
muMuHaIK H.pylori 1 OTCYTCTBUIO PEIUINBOB B TeueHwue 2 jieT. HaOofeHye 3a marnpieHTaMu B ocjeayomue 5 u 10 et
TakK’Ke 10Ka3aso MperuMyllecTBO BK/IIOUeHNs UMMYHOMO/Y/IATOPA B TeParuio: JOCTOBEPHOe CHIDKeHUe Ha 15 % penHbeKuyu
H.pylori (P<0,05), cHmwKeHre 4acTOTbl TOOOUHBIX peakuumii co ctopoHbl KKT Ha 23 % (P<0,01), mo cpaBHeHuto ¢ 10-Tu
[IHEeBHOW CTaHJAPTHOW TPOMHOM cxeMoi 6e3 UMMYHOMOZY/TUPYIOLLel Tepanuu TF0KO3aMUHUIMY paMuiaunentuaom. [Tpu
WCII0/Ib30BAHUU HECKOJIbKUX aHTUOMOTUKOB B 3Pa/IMKAL[MOHHON Teparuu H.pylori yHUUTOXKAIOTCs He TOJIbKO MaTOreHHbIe,
HO ¥ KOMMeHCa/lbHble MUKDOODPTaHU3MBI, TPOJYKTHI )KU3HEAeATeTbHOCTH KOTOPBIX SB/ISIOTCS )KU3HEHHO HeOOXOAUMBIMU U
TI0/I/1eP)KUBAIOT UIMMYHHBIN TOMeoCTa3, B ToM unciie uepe3 NOD2 perjeniTopbl BpOXKIeHHOTO UMMYHUTeTa. DPPeKTHBHOCTh
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KOMILJIEKCHOH Tepanuu uHdekimn H.pylori MoxeT ObITh 00bsICHEHA TEM, UTO TiperapaT JIMKOMU, KOMITeHCUPYeT HeJJ0CTato-
LW B CBSI3W C OTCYTCTBMEM KOMMEHCAJIOB CUTHAJ ISl PEeLieNITOPOB BPOXKAEHHOT0 UMMYHHTeTa, obecrieunBasi a/|eKBaTHBIN

UMMYHHBIN OTBET U IMPeIsATCTBYsS XPOHU3ALIMU U PELIUAUBUPOBAHUIO NHPEKIUH.
KoroueBnble c/1oBa: si3Ba /IBeHazLaTuiepcTHon kuiku, Helicobacter pylori, mikonuj, rFOKO3aMUHHAIMY PaMUJITUTTETITH,
Spa/iuKaLus, PeLU/uB, PeUH(EeKIHsI, IMMYHOMO/AY/UPYIOLIAs Tepartust

BKJ'la}.I dBTOPOB. ABTOPLI 3adBJ/ISIFIOT O PaBHOM BKJ/Ia/ie B TIOATOTOBKE CTAThbHU.

3asBieHHe 0 KOH(GUIMKTe HHTepeCcoB. ABTODBI 3asIB/ISIIOT 00 OTCYTCTBUM KOH(/IMKTA HHTEPECOB.

Jns yutupoBanusi: Konopee M.P., I'ypbsiHoga C.B., Tbiwesuu E.H., ITagokos P.A., Bopucoga O.FO. Llenecoobpa3HocTb
BK/IIOUeHMs1 [TTI0KO3aMUHIIMYpaMunarnentyza B Teparuto Helicobacter pylori: onbIT fecsatunetHero Habntogenust. / BectHrk
Poccutickoro yHuBepcuTteTa ipy»kK0ob1 HapogoB. Cepusi: Meauiuna. 2020. T. 24. No 3. C. 269—282. DOI: 10.22363/2313-0245-

2020-24-3-269-282

Since the identification of Helicobacter pylori in
1982, and much has been learned about this bacterium,
it remains one of the most common bacterial infection in
humans [1- 4]. The bacterium causes a diverse pathology
of the upper gastrointestinal tract from H.pylori-induced
gastroduodenitis and H.pylori-associated dyspepsia to
gastroduodenal ulcer, MALT lymphoma and gastric
cancer. This requires appropriate anti- Helicobacter
therapy [2, 5]. H.pylori eradication is a first-line therapy
for H.pylori-infected patients with dyspepsia (Kyoto
Global Consensus on Helicobacter pylori; Regulation 9).
H.pylori-infected patients should be offered eradication
therapy unless otherwise stated (Kyoto Global
Consensus on Helicobacter pylori; Regulation 17)
[5]. Eradication of bacteria is also necessary to control

complications and reduce the number of relapses of
gastroduodenal ulcer associated with H.pylori infection.
The clinical effect of successful H.pylori eradication is
manifested by a sharp drop in the recurrence rate of this
disease after elimination of the bacterium [6].

The presence of natural resistance to some
antibiotics in bacteria, as well as the appearance of
primary and secondary resistance to antibacterial agents,
complicates treatment and determines the search for
new methods of therapy. This is reflected in current
international guidelines for H.pylori eradication, which
presents not only the first-line treatment regimens,
but also various other treatment regimens taking into
account the clarithromycin-resistant H.pylori strains in
the region (Table 1).

Table 1

Recommended regimens for eradication of Helicobacter pylori (Consensus Ma-Astricht V, 2017) [2]

Standard triple therapy: PPI + clarithromycin + amoxicillin (10—14 days)

Standard quadrotherapy with bismuth: PPI + tetracycline + metronidazole + de-nol (10—14 days)

Sequential therapy: 5—7 days — PPI + amoxicillin, then 5—7 days — PPI + clarithromycin + metronidazole / tinidazole

Concomitant therapy or quadrotherapy without bismuth: PPI + amoxicillin + clarithromycin + metronidazole / tinidazole (10—14 days)

Hybrid therapy: PPI + amoxicillin 14 days + from 8 to 14 days — clarithromycin + metronidazole / tinidazole

First line starting circuits: standard triple therapy, standard bismuth quadrotherapy

Note: PPl is a proton pump inhibitor.

MICROBIOLOGY
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Tabnuya 1

PekoMeHgyeMble cxeMbl ans apagukauum Helicobacter pylori (Koncencyc Maactpuxt V, 2017 r.) [2]

CraHfapTHas TpoiiHasi Tepanusi: UMM + knapuTpoMULUUH + amoKeuumunnud (10—14 gHeit)

CTaHfapTHasi KBagpoTepanus ¢ BucMyTom: UMM + TeTpaumknuH + MeTpoHuaason + fle-Hon (10—14 pHeit)

MNMocnepoBaTenbHas Tepanua: 5—7 gHein — UMMM + amokcuumnnux, 3atem 5—7 gHei — UMM + KnapuTpOMULIMH + MeTpoHugason/
TUHUAA30N

ConyTcTBytoLLaa Tepanus uam KeagpoTtepanus 6e3 sucMyTta: UMMM + aMOKCULMANUH + KNapUTPOMULIMH + METPOHNAA30N/TUHUAA30/
(10—14 gHeir)

m6puaHas Tepanus: UMM + amokenuunnuH 14 gHeit + ¢ 8 no 14 AeHb — KNApUTPOMULMH + METPOHUAA30//TUHNAA3O0N

CTapToBble CXxeMbl MEPBOM NNHWUU: CTaHAAPTHasA TPoWHasA Tepanusi, CTaHAapTHasA KBajpoTepanusi C BUCMYTOM

Quadrotherapy for the CIS countries

Quadrotherapy for the CIS countries (taking into
account the growth of H.pylori resistance to antibiotics
and the presence of fast metabolizers (60-70 %) in the
population of the Russian Federation; Megraud Francis
“Approaches to the treatment and diagnosis of H.pylori.
European Register data” 2015) includes Omeprazole
0.02 g x 3 times a day, Amoxicillin 1.0 g x 3 times a
day, Josamycin 1.0 g x 2 times a day, De-nol 0.24 g x
2 times a day. The duration of therapy is 10-14 days.

Measures to increase the effectiveness of standard
triple therapy taking into account the growth of
H.pylori resistance to antibiotics (Recommendations
of the Russian Gastroenterological Association, 2018):
Omeprazole 0.04 g x 2 times a day, Clarithromycin
0.5 g x 2 once a day, Amoxicillin 1.0 g x 2 times a
day, De-nol 0.24 g x 2 times a day. The duration of
therapy is 10-14 days. Addition to the standard triple
therapy of probiotic strains of Bifidobacterium and
Lactobacillus [7].

It is very difficult to reach H.pylori eradication.
In most patients, a year after successful eradication,
reinfection of H.pylori occurs within the next 10
years [8, 9]. In the Russian Federation and countries
of Eastern Europe, H.pylori reinfection exceeds 5 %
per year, in Western Europe and the USA - less than
3 % per year [3, 10]. In order to optimize standard
therapy different approaches are investigated, for
example the usage of probiotics [2, 11, 12].

This is reflected in Provisions 9 and 10 of the
Consensus of Maastricht V [2], which are formulated
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as follows: certain probiotics are effective in reducing
gastrointestinal side effects caused by H.pylori
eradication therapy. Specific strains should only
be selected on the basis of proven clinical efficacy
(Consensus Maastricht V; Regulation 9). Certain
probiotics may have a beneficial effect on H.pylori
eradication (Consensus Maastricht V; Regulation
10). It is believed that probiotic strains, in particular
Lactobacillus, decrease the activity of bacterial urease,
the motility of H.pylori and the adhesion of H.pylori
to gastric epithelial cells [7].

The concept is formulated that the immu-
nomodulating effect plays a significant role in the
mechanism of antimicrobial action of pro-biotics [13].
The origin of the immunomodulator and its influence
on the mucosa are the main issues [14, 15]. It is
known that glucosaminyl muramyl dipeptide (GMDP)
modulate immune answer via NOD2 receptors and
YB1 protein [16, 17] and is effective in the therapy
of infections [18-20], allergy[21, 22], psoriasis [23],
correction of cytopenia [24] and microbiocenosis [25].
The positive effect of Licopid 10mg on the elimination
of H.pylori was investigated earlier [26, 27] correlates
with another dosage of this drug — 1mg.

During the first stage of this randomized
prospective comparative clinical study of the
effectiveness of H. pylori elimination in standart
triple therapy with addition of GMDP 1mg was carried
out. During the second stage of this investigation the
frequency of relapse and reinfection of Helicobacter
pylori was measured.
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Material and methods

This study was approved by the Ethics Committee
of the Vitebsk State Medical University (Vitebsk,
Belarus) and was carried out during 2000-2020 years.
Prior to the start of the study, informed consent was
obtained from all patients to participate in the study
and the processing of personal data.

The first stage of a prospective, randomized,
comparative clinical study was conducted to evaluate
the efficacy and safety of H.pylori eradication during
standard triple therapy with Licopid.

Inclusion criteria: the presence of H.pylori- as-
sociated duodenal ulcer (DU).

Exclusion criteria: patients using antibacterial
drugs less than a month before the start of eradication
therapy or FEGDS research.

Eradication therapy was performed in 136 patients
(96 men, 40 women; mean age 45.8 + 14.8 years
(mean £ SD; 18 - 65 years) with a duodenal ulcer
associated with H. pylori (Table 2). Patients were
divided by a randomized lottery drum method into 2
groups according to treatment protocols: omeprazole
0.04 g / day, clarithromycin 1 g / day, amoxicillin 2 g
/ day for 10 days (OCA; n = 98); omeprazole 0.04 g
/ day, clarithromycin 1 g / day, amoxicillin 2 g / day,
Lycopid 0.001 g/ day for 10 days (OCAL; n = 38).

Table 2

Patient profile

Omeprazole 0.04 g / day

Clarithromycin 1 g / day 98 69 29 48,3+ 14,2 87+39
Amoxicillin 2 g / day

Omeprazole 0.04 g / day

Clarithromycin 1 g / day 38 27 11 37.2+143 83+39
Amoxicillin 2 g / day ! ! ! ’
Lycopid 0.001 g / day

Total 136 96 40 458 + 14,8 8,6 +4,1
Tabnuvya 2

Omenpason 0,04 r/cyT

AMOKCULUMANWH 2 r/cyT

KnaputpomuuuH 1 r/cyt 98 69

29 48,3 +14,2 87+39

Omenpason 0,04 r/cyt
KnapuTtpomuumH 1 r/cyt
AMOKCULUMANWH 2 r/cyT

Nukonug 0,001 r/cyT

11 372+143 83+39

Bcero

136 96

40 458 + 14,8 8,6+4,1

The study completed 130 patients. Six people
(4.4 %) were excluded from the general group (5
people from the OCA group and 1 person from the
OCAL group) due to the lack of data on the diagnosis
of H.pylori or the cessation of medication. The
completeness of tracking was 95.6 %.

MICROBIOLOGY

In the second stage were included 113 patients
aged from 18 till 65 which successfully passed first
stage (44.1 + 13.5 years, 81 men and 32 women).

Over 10 years, 11 people (9.7 %; 95 % CI: 4.2-
15.2 %) were excluded from the general group due
to the refusal of repeated endoscopic examinations
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with the diagnosis of H.pylori (8 people) or on their
own desire (3 people). The completeness of tracking
up to 2 years was 108 (95.6 %; 95 % CI: 91.8-99.4 %)
people, from 2 to 5 years old - 104 (92.0 %; 95 % CI:
87.0 -97.0 %) of a person, from 6 to 10 years old - 102
(90.3 %; 95 % CI: 84.8-95.8 %) of a person.

In a randomized trial 113 patients had the following
treatment: 0.04 g omeprazole, 1.0 g clarithromycin, 2.0
g amoxicillin per day dyring 10 days (group OCA ;
n=77). patients from the the second group received 0.04
g omeprazole, 1.0 g clarithromycin, 2.0 g amoxicillin
and 0.001 g Lycopid per day (group OCAL ; n = 36).

The tissue investigation of the duodenum was
carried out by standard systematization and methods
[28, 29]. To identify areas of gastric metaplasia (GM)
of duodenum, an additional staining of histological
sections of the mucous membrane of duodenal ulcer
was performed with Chic -alcian blue (Serva) pH 1.0
and 2.5 [30].

Intestinal metaplasia and all cell- and tissue-
morphologic characteristics were assessed using a visual
analogue scale [31-33] according to the histological
section of the Houston modification of the Sydney
classification.

During the histological examination of the duodenal
mucosa standard indicators were taken into account
[30, 34]. Diagnostics of H.pylori was carried out
by Romanovsky-Giemsa stain; assessment using a
standard visual-analogue scale [35] and a quick urease
test (standard test systems Jatrox®-Hp-Test, Rohm
Pharma, Germany; HELPIL® and AMA RUT Pro®,
LLC “AMA?”, Russia) [36].

For statistical processing the program «STATISTICA
10.0» and t-test were used. If the distribution of the

variable was not normal, the Shapiro-Wilk test was
used. The Mann-Whitney U-test was used to evaluate
the differences between two independent small samples
by the level of the trait, measured quantitatively. Patient
age was presented as mean + standard deviation (SD). P
levels <0.05 were considered significant [37].

Results and its discussion

The results of the first stage of a prospective,
randomized, comparative clinical study are represented
in the Table 3.

The frequency of H.pylori eradication depending on
the prescribed treatment (ITT) and the actual treatment
received (PP): OCA - 78.6 % (95 % CI: 70.4 % -86.8 %)
and 82.8 % (95 % CI: 75.1 % -90.5 %), OCAL - 94.7 %
(95 % CI: 87.5 % -100 %) and 97.3 % (95 % CI: 91.7 %
-100 %) respectively. The incidence of adverse reactions
(PR) depending on the prescribed treatment and the
actual treatment received: OCA - 24.5 % (95 % CI:
15.9 % -33.1 %) and 25.8 % (95 % CI: 16, 8-34.8 %;
nausea; n = 24), discontinued treatment - 5.1 % (95 %
CI: 0.7 % -9.5 %) and 5.4 % (95 % CI: 0.8 % -10.0 %j;
diarrhea; n = 5); OCAL - 2.6 % (95 % CI: 0.01 % -7.7 %)
and 2.7 % (95 % CI: 0.01 % -7.8 %; nausea; n = 1),
discontinued treatment - 0 %.

Reception of Lycopid 0.001 g / day during a 10-day
three-component anti-bacterial treatment significantly
increased H.pylori eradication by 16.0 % (according to
ITT) and 14.5 % (according to PP; respectively x2 = 3.87;
P =0.0492 and 2 = 4.0; P = 0.0455), with a significant
decrease in PR frequency by 2.5 % (according to ITT)
and 2.7 % (according to PP; respectively, x2 = 2.38;
P=10.0115 and x2 = 6.56; P = 0.0105) and the complete
completion of the course of therapy by all patients.

Table 3

Results of a prospective randomized comparative clinical study of the frequency of H. pylori eradication and adverse effects
depending on the prescribed treatment (stage I).

ITT 24,5 (15,9—33,1)
Omeprazole 0.04 g / day _ PP 25,8 (16,8—34,8)
Clarithromycin 1 g / day gg I,Ig ggg ggf_ggg)) stopped treatment
Amoxicillin 2 g / day 98 ’ ! ’ ITT 5,1 (0,7—9,5)

PP 5,4 (0,8 %-10,0)
Omeprazole 0.04 g / day _
Clarithromycin 1 g / day 38 ITT 94,7 % (87,5—100) Il;r; 5? ((88:_35))

Amoxicillin 2 g / day 37 PP 97,3 % (91,7—100) A ’

stopped treatment- 0

Lycopid 0.001 g / day 38
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Tabnuya 3

PesynbTaThl NPOCNEKTUBHOIO PaHAOMU3UPOBAHHOTO CPAaBHUTENbHOIO KJIMHUYECKOro UCC/Ie0BAHUS YacTOTbl dpafuKaLmm
H.pylori n no604HbIX peakuuil B 3aBUCUMOCTM OT Ha3HauYeHHoro nieyenus (I atan)

ITT 24,5 (159-33,1)
Owmenpa3zon 0,04 r/cyT _ PP 25,8 (16,8—34,8)
KnaputpoMuumH 1 r/cyt gg IIIII ggg ggf_ggg)) npexkpaTunun neyeHune
AMOKCULMANWH 2 r/cyT ! ! ! ITT 5,1 (0,7—9,5)
PP 5,4 (0,8 %-10,0)
Omenpason 0,04 r/cyT —
KnaputpomuuuH 1 r/cyT 38 ITT 94,7 % (87,5—100) Iggg;’ ((8811_;;))
AMOKCULMINUH 2 r/cyT 37 PP 97,3 % (91,7—100) npeK aT;/IﬂVI ;1eueH'Me —0
JNnkonug 0,001 r/cyt pexp

After 1 months (end of stage 1 of the study) after
eradication therapy, according to the morphological
method and rapid urease test, H.pylori was absent
in the stomach and in the sections of the mucous
membrane of the mucous membrane of the duodenal
bulb in all patients included in the next phase of the
clinical study (table 4).

Relapse of H.pylori infection 6 months after per
protocol treatment: OCA - 3.9 % (95 % CI: 0.01-8.3 %;
n = 3), OCAL - 0 %. Relapse of H.pylori infection 1
year after per protocol treatment: OCA - 5.2 % (95 %
CI: 0.2-10.2 %; n = 4), OCAL - 0 % (Table 4). As
follows from the results of the study, GMDP eliminates
H.pylori during 12 and 24 months and was decreased
after 5 and 10 years.

Table 4
Diagnosis of H. pylori after 1 months, 6 months, 1 year, 2 years, 5 years and 10 years after treatment
Helicobacter pylori
Groups
n 1 months 6 months 1 year n 2 years n 5years n 10 years
OCA 77 - 3 4 72 9 68 13 67 23
OCAL 36 = = = 36 = 36 1 35 2
Ta6nmya 4
AunarHocTtuka H.pylori yepes 1 mecsiua, 6 mecsiLeB, 1 rog, 2 roaa, 5 net u 10 net nocne nevyeHus
Helicobacter pylori
Ipynnbl
n 1 mecsy 6 MecsiLeB 1roa n 2roga n 5 net n 10 net
OKA 77 - 3 4 72 9 68 13 67 23
OKAJ 36 = = = 36 = 36 1 35 2
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The frequency of H.pylori reinfection 2 years
after per protocol treatment: OCA - 12.5 % (95 %
CI: 4.8-20.2 %; n = 9), OCAL - 0 %. The frequency
of H.pylori reinfection 5 years after per protocol
treatment: OCA — 19.1 % (95 % CI: 9.7-28.5 %;
n=13), OCAL-2.8% (95% CI: 0, 01-8.3 %; n =
1). The frequency of H. pylori reinfection 10 years
after per protocol treatment: OCA — 34.3 % (95 %
CI: 22.8-45.8 %; n = 23), OCAL - 5.7 % (95 % CI:
0, 01-13.5 %; n = 2; Table 3). Thus, in patients taking
Licopid at a dose of 1 mg per day together with anti-
Helicobacter pylori therapy (the OCAL group), there
was no H.pylori reinfection 2 years after per protocol
treatment compared to the 10-day three-component
treatment protocol without Lycopid. At the second stage
of the study, it was also found that patients who took
Licopid at the above dose together with three-component
anti-bacterial therapy (OCAL group) had a significantly
low frequency of H. pylori reinfection for 5 years (x2 =
4.33; P=0.0375) and 10 years (x2 = 6.73; P = 0.0095).

The choice of patients with localization of an ulcer
in the duodenal bulb (duodenal ulcer) as participants in a
clinical study was based on the fact that, with duodenal
ulcer of onion localization, a maximum degree of
contamination of H.pylori gastric mucosa was observed
(99.0 %) [38] and sections of gastric metaplasia of the
mucous membrane of the duodenal bulb (87.8 %) [39].

The choice of Licopid as an immunomodulator
therapy in the 10-day H.pylori eradication scheme
was consistent with the concept of an “ideal” immu-
nomodulator and was based on three main criteria,
according to current scientific research data [40]:

The first criterion includes the presence of
N-acetyl-glucosaminyl-N-acetylmuramyl dipeptide.
One of the reasons for the ineffectiveness of eradication
therapy is the transition of H.pylori to metabolically
inactive forms (coccoid and U-form) that are
resistant to antibiotics. It was previously shown that
glucosaminyl muramil dipeptide promoted the release
of Mycobacterium tuberculosis from the dormant form,
which, apparently, determines the effectiveness of
Licopid therapy [41]. Similarly, it was previously shown
that NOD1 and NOD?2 receptor activation promotes the
elimination of H.pylori [42, 43]. The active substence
of Lycopide, N-acetylglucosaminyl-N-acetylmuramyl
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dipeptide (GMDP, glucosaminyl muramyl dipeptide),
is the main complete repeating structural unchanged
fragment of the cell wall of almost all known bacteria,
a ligand of NOD?2 receptors.

According to the second criterion for “ideal”
immunomodulator it is necessary to activate immune
system through T helper 1 lymphocytes. It was shown
that activation immune answer through T helper
1 lymphocytes is essential for successful treatment
H. pylori [44-47]. GMDP fully complies with the second
criterion - its influence on the balance T helper 1/ T
helper 2 shift towards T helper 1 has been proven
[21, 22, 48].

By the third criterion an “ideal” immunomodulator
has a bacterial, probiotic origin. According to Regulation
9 of Working Group 5 (Consensus Maastricht V) [2] and
based on 14 meta-analyzes of RCTs (2007-2019) [49—
62], which combined 259 RCTs with 41727 patients,
the addition of Lactobacillus strains optimizes therapy
and decreases adverse effects.

These meta-analyzes found that specific strains
of Lactobacillus or several probiotic strains increase
eradication of H.pylori by 8.1 % and reduce the number
of adverse reactions when using the probiotic 14 days
before eradication therapy or during eradication therapy.
Bifidobacterium and Saccharomyces boulardii did not
affect the level of eradication during anti- Helicobacter
therapy [58, 62]. The use of specific strains of probiotics
(Lactobacillus bulgaricus, Lactobacillus acidophilus,
Lactobacillus casei DN-114001, Lactobacillus gasseri,
and Bifidobacterium infantis 2036) during eradication
therapy can be considered as an option to increase
the level of H.pylori eradication, especially when
the antibiotic is not effective [63, 68]. The effect of
probiotics on the reduction of adverse reactions during
eradication therapy has been proven [62]. A significant
increase in the eradication of H.pylori by 17 % was
found using mainly specific strains of Lactobacillus.
When multicomponent probiotics were used as adjuvant
therapy, eradication increased by only 2.8 % [54].
Monotherapy with probiotics using specific strains of
Lactobacillus led to significant (P <0.001), compared
with placebo, eradication of H.pylori in 16 % of patients,
using multicomponent probiotics (which included
Lactobacillus strains) in 14 % of patients [63].
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Interestingly, that GMDP was for identified the
first time as a fragment of Lactobacillus bulgaricus
cell wall [64] and thus its beneficial effect in H.pylori
therapy is consistent with the data of the above studies.

Based on the data obtained, it can be concluded
that therapy with the immunomodulator Licopid in
a 10-day H.pylori eradication scheme demonstrated
an encouraging result. GMDP maintaines the long
term (2, 5 and 10 years) eradication of H.pylori in
100 %, 98 % and in 95 % of cases. The reinfection of
H.pylori after 5 years of the treatment is observed in
32 %-91,4 % cases [8, 9, 65]. Thus, the method for
optimizing H. pylori therapy proposed in this research
is in demand and has practical significance.

Conclusions

GMDP at a dose of 0.001 g per day during 10-day
three-component anti-Helicobacter therapy significantly
increased H.pylori eradication by 16 % (according to
ITT; x2 = 3, 87; P =0.0492) and by 14.5 % (according
to PP; x2 = 4.0; P = 0.0455), with a significant
decrease in the frequency of adverse reactions from
the gastrointestinal tract by 2.5 % (according to ITT;
¥2 =2.38; P=0.0115) and 2.7 % (according to PP; x2 =
6.56; P = 0.0105) and the completion of the course of
therapy by all patients. GMDP maintain the absence of
H.pylori in 100 % during 2 years, in 98 % after 5 years
and in 95 % after 10 years after treatment.

Triple antibiotic eradication therapy of H. pylori,
eliminates both pathogenic and commensal
microorganisms, the waste products of which are
vital and maintain immune homeostasis, including via
NOD?2 receptors of innate immunity. The success of the
complex H.pylori eradication treatment can be explained
by the compensatory effect of the GMDP for the missing
signal from commensals for innate immunity receptors,
providing an adequate immune response and preventing
chronicity and recurrence of the infection.
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