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The aim of the study was to evaluate the efficacy and safety of Kolofort® (a complex medicine containing techno-
logically processed forms of antibodies to S-100 protein, tumor necrosis factor-a and histamine) in the management
of functional dyspepsia (FD) in outpatient clinical practice.

Methods: Outpatients (N = 309) at the age of 18-45 in whom FD was diagnosed according to the Rome IV criteria
were enrolled in a multicenter, double-blind, placebo-controlled, randomized clinical trial. Patients were random-
ized in two groups receiving Kolofort® or placebo 2 tablets tid for 8 weeks. The primary endpoint of the study was a
change in the FD symptoms severity score according to the Gastrointestinal symptom score (GIS) at week 8. ITT and
[PP] analysis were performed.

Results: at week 8 the reduction in GIS sum score was observed in Kolofort® group and placebo group (by 7.2 + 3.3
[7.2+3.4]and 6.3 £ 4.6 [6.2 + 4.5], respectively, p = 0.041 [0.039]). The proportion of cases with GIS score reduc-
tion by >4 was 88,1 % [88.6 %] and 79.1 % [79.6 %] in Kolofort® group and placebo group, respectively (p = 0.046
[p=0.051]). None of the patients in Kolofort® group had progression of FD symptoms or required additional therapy.
There were 29 adverse events (AEs) recorded in 25 patients including 16 cases in 13 (8.6 %) patients in Kolofort®
group and 13 AEs in 12 (7.6 %) patients in placebo group.

Conclusion: the clinical trial demonstrates the positive effect of Kolofort® in FD with a favorable safety profile.
Keywords: functional dyspepsia, placebo-controlled trial, technologically-treated polyclonal affinity-purified anti-
bodies to the tumor necrosis factor-a«, brain specific S-100 protein and histamine, efficacy assessment, safety profile
Study protocol can be found on ClinicalTrials.gov. Identifier: NCT03119766.
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Llenb nccnepoBaHuA: OLEHUTb 3PDEKTUBHOCTb M GE30MacHOCTb KOMMJIEKCHOrO Mpenapara, coaepykallero
TexHosiormyeckn obpadoTaHHble aHTUTena k 6enky S-100, dakTopy Hekpo3a onyxonu anbda 1 rmctammiy (Kono-
dopT®), y amOyaTOpHbIX NALMEHTOB C PYHKLMOHAIbHOM ANUCNENCUei.

MeTopabl: B MHOrOLEHTPOBOE [BOMHOE crenoe nnauebo-KoHTPOIMPYEMOE PaHAOMN3NPOBAHHOE KIMHNYECKOE UC-
cnefoBaHune B NapasiesbHbIX rpynnax 6buim BkatoyeHbl 309 ambynaTopHbIX NaumeHToB B Bo3pacTe oT 18 oo 45 net
C YCTaHOBJIEHHbIM AMArH030M «yHKLUMOHanbLHas aucnencus» (PL1) cornacHo kputepusim IV PUMcKoro KoHCeHcyca
1 OTpULATENBHBIM TECTOM Ha H. pylori. MauneHTbl ObIM PaHAOMU3NPOBaHbI B 2 rpynmnbl: NepBas rpynna nosyyana
npenapat Konodopt® no 2 TabneTtku 2 pasa B AeHb B TeueHne 8 Hepenb, BTopas rpynna — niaauebo rno Takou xe
cxeme. NepBryHasa KOHEYHAs TOYKa MCCNEef0BaHUS — U3MEHEHWNE BblpaXeHHOCTU cumntomoB D1 no wkane GIS
yeped 8 Hepenb OT HaYana npuema ncenegyemor tepanuun. NpeacraBneHbl pe3ynbTaThl aHann3a aPGEKTUBHOCTU
intention-to-treat (ITT) u per protocol (PP).

Peaynbtathi: K 8-11 Hepene Tepanun B rpynne npenapata Konopopt® Habaoaanocb YMEHbLLIEHNE BblPaXXEHHO-
ctn cumntomoB D] B BUAE CHUXEHMS cyMMapHoro 6anna no wkane GIS Ha 7,2 = 3,3 (ITT) [7,2 + 3,4 (PP)] 6anna,
B rpynne nnauebo — Ha 6,3 £ 4,6 [6,2 = 4,5] 6anna cooTBeTCcTBEeHHO, p = 0,041 [0,039]. Jons naumeHToB, Y KOTOPbIX
NPOW30LLIIO CHUXEHWE CPEAHErO CyMMapHOro nokasartens wkanbl GIS Ha 4 6anna n 6onee, coctasuna 88,1 % [88,6
%] n 79,1 % [79,6 %] B rpynne Konodopt® v nnauedo cootBeTcTBEHHO (0 = 0,046 [p = 0,051]). 3a Bpems Tepanun
He OblI0 0TMEYEHO YXYALIEHWS COCTOSIHUS HU Y KOTO U3 MauWeHTOB, HE NOTPeBOBaNIOCh HA3HAYEHMS AOMNOSIHUTESb-
HoW Tepanuun. Bcero B TevyeHne neproaa neyeHms n HabnoaeHms Obio 3aperncTprupoBaHo 29 HexenaTesbHbIX SB-
nexHun (HA) y 25 naunenTos, B Tom ymcne 16 HA'y 13 (8,6 %) naumenTos rpynnel npenapata Konodopt® n 13 HA
y 12 (7,6 %) yyacTHUKOB rpynnbl niauebo.

3akno4yeHue: KINHNYECKOE UCCneaoBaHne NPOAEMOHCTPMPOBANIO TepPaneBTUYECKYID 9(DdEKTUBHOCTbL U 6E30-
nacHocCTb NpUMeHeHUs1 npenapata KonodopTt® B nevyeHnn naumeHToB ¢ G/.

KnioueBble cnoBa: GyHKUMOHaNbHas gucrnencusi, nnauebo-KoHTPOIMPYEMOE MUCCNEAOBAHNE, TEXHOIOMNYECKN
06paboTaHHbIe NOIKIIOHASIbHbIE adDDUHHO-04ULLEHHBbIE aHTUTENa K PHO-a, Mo3rocneundunyeckomy 6enky S-100
1 ructTaMunny, ad@PeKkTMBHOCTb, 6€30MaCHOCTb.

MpoTokon nccnenosaHus onydnnkosaH Ha carite ClinicalTrials.gov. Identifier: NCT03119766
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Background

The prevalence of functional dyspepsia (FD)
in adults is about 10 % [1]. FD, along with other
functional gastrointestinal disorders (FGID), is
considered to be a gut-brain axis disorder with
the development of visceral hypersensitivity and
impaired gastroduodenal motility, and it has
multifactorial pathogenesis [2]. Pathogenetic
association between FD and chronic gastri-
tis remains to be studied more profoundly.
Chronic gastritis can be found in a large pro-
portion of patients with dyspeptic symptoms [3].
Moreover, the role of Helicobacter pylori (H.
pylori) infection in dyspepsia is still unclear.
Some authors indicate that dyspepsia may be a
sign of acute or chronic H. pylori infection [4].
Whilst dyspepsia develops in H. pylori-associ-
ated chronic gastritis it should be categorized
as “H. pylori-associated dyspepsia” but not as a
primary FD [5—7].

Current algorithms for FD management in-
clude lifestyle modification, medications and
psychotherapy in selected cases [8]. Drug thera-
py implies antisecretory agents, prokinetics and
herbal preparations which normalize intestinal
motility and visceral sensitivity. Antidepressants
can be recommended in intractable cases [9, 10].
At the same time polypharmacy increases the
risk of adverse events. The attempts to create
complex acting medications for the treatment of
FD is ongoing.

Kolofort® (Ltd. Research and Production
Company "Materia Medica Holding”) — a com-
plex drug, consisting of technologically pro-
cessed (highly diluted (HD)) affinity-purified
antibodies (Abs) to TNF-a (anti-TNFa), to
brain-specific protein S-100 (anti-S100), and to
histamine (anti-H) can be considered as one of
the approaches for the treatment of FD. The
drug preparation (combination of HD Abs to
S100, TNF-a and to H), trade name Kolofort®.
The drug exerts a complex effect on the central
and peripheral regulation of visceral hypersen-
sitivity and hence can represent a complex ap-
proach for functional gastrointestinal disorders
treatment [11—28].

Clinical and experimental studies demon-
strate the reduction in colonic hypersensitivity to
stretching, improvement in impaired gastrointes-
tinal motility and stomach evacuation, relief of
abdominal distention and pain in the course of
treatment with the Kolofort®. Tt exerts antispas-
modic action decreasing gastrointestinal tone and
intraluminal pressure, normalizing defecation and
stool consistency and relieving urgency, tenesmus,

excessive straining and sensation of incomplete
evacuation [29, 30].

It was shown recently that high dilutions of
different substances obtained using a technologi-
cal process that is a repeated dilution of the orig-
inal substance in combination with external phys-
ical impact have the ability to modify the activity
of the source substance or its target [12—14]. It
has been established that the trigger mechanism
of action of high dilutions is their ability to ex-
ert changes on conformation of the original sub-
stance/target molecule. Molecules of the initial
substance are supposed to be observed in high di-
lutions [15—17]. The modifying effect has been
repeatedly demonstrated in various experimental
models, although its mechanisms need more fun-
damental study using special physico-chemical
and immunochemical methods [17—23].

The technology of high dilutions has been grad-
ually introduced into practice and several medica-
tions have been created based on high dilutions of
antibodies [17-21]. Their efficacy and safety have
been proven in numerous studies performed ac-
cording to the principles of evidence-based medi-
cine [24—28].

The aim of this study was to obtain additional
data on the efficacy and safety of Kolofort® in the
treatment of FD.

Materials and methods

The study was designed as a multicenter, dou-
ble-blind, placebo-controlled, randomized clinical
trial in parallel groups.

The study was conducted between June 2017
and January 2020 at 39 clinical centers in the
Russian Federation according to the Federal Law
of the Russian Federation dated 12.04.2010 Ne 61-
FZ “On Circulation of Medicines” (with amend-
ments), GOST R 52379-2005 “Good Clinical
Practice”, Guideline for Good Clinical Practice,
E6 (R1, R2), the Rules of Good Clinical Practice
approved by order of the Ministry of Health of
the Russian Federation Ne 200n from April 01,
2016, and the Helsinki Declaration of the World
Medical Association. The study was approved by
the Ethics Council at the Ministry of Health of
the Russian Federation (protocol Ne 141 from
February 14, 2017) and local ethical committees
of medical centers participating in the clinical
trial and conducted with the permission of the
Ministry of Health of the Russian Federation Ne
161 from March 22, 2017.

Outpatients 18-45 years of age were enrolled
in the study. In all cases FD was diagnosed ac-
cording to the Rome IV criteria (dyspepsia is de-
fined as a complex of gastrointestinal disorders:
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epigastric pain, epigastric burning, postprandial
fullness and early satiety that occur over the last
3 months with an onset of at least 6 months in
advance) [31]. Due to the inclusion criteria with
the severity of symptoms of FD was not less
than 6 points based on the GIS (Gastrointestinal
Symptom Score) and negative results of endoscop-
ic express-test for H. pylori infection. All patients
signed a patient information sheet and informed
consent form to participate in the clinical trial
and used reliable contraception methods [32].

During the screening visit (Visit 1, from -14
to -1 days), doctors collected the medical history
and complaints, registered concomitant diseases,
performed physical examination. The severity of
FD symptoms was assessed on the GIS scale, con-
comitant therapy was registered. Abdominal ultra-
sound, gastroscopy, H. pylori test were performed
to exclude other possible causes of symptoms. A
pregnancy test was conducted for all women of
reproductive age.

On Visit 2 patients who met all the inclusion
criteria and none of the exclusion criteria were
randomly assigned to one of two groups: patients
in the Kolofort® group received Kolofort® 2 tablets
2 times a day for 8 weeks and patients in the pla-
cebo group received placebo according to the same
regimen as the Kolofort® group for 8 weeks.

3 more visits were planned: Visit 3 (week 2),
Visit 4 (week 4), and Visit 5 (week 8) during
which doctors collected complaints, performed
physical examination, registered concomitant
therapy, and assessed patient compliance and safe-
ty of the treatment.

The GIS scale (assesses the severity of dyspepsia
symptoms) and Nepean Dyspepsia Index (NDI),
assesses the impairment of the dyspepsia-specif-
ic health-related quality of life) were filled on
Visit 3, 4, and 5. The Short Form Health Survey
(SF-36) was filled on Visit 2 and 5. The Clinical
Global Impression-Efficacy Index (CGI-EI) was
filled on Visit 5. The duration of the follow-up
period was up to 10 weeks.

1 month prior to the inclusion and during the
study the administration of the following drugs
was prohibited: drugs for acid-related disorders,
drugs for functional gastrointestinal disorders,
antihistamines, steroids and non-steroidal anti-in-
flammatory drugs (except for topical/inhaled
corticosteroids), anti-inflammatory and anti-rheu-
matic drugs, analgesics, antitumor drugs, im-
munostimulants, immunosuppressants, immune
serums and immunoglobulins, vaccines, calcium
supplements, iron supplements, zinc supplements,
potassium supplements, antimicrobial drugs for
systemic use and any other drug except Kolofort®
produced by “NPF “Materia Medica Holding”.

The patient was allowed to take antispasmodic
drug drotaverine in a total dose of no more than
640 mg during treatment (equivalent to 16 tablets
of drotaverine 40 mg or 8 tablets of drotaverine
80 mg).

Patients were randomized into two groups us-
ing an automated interactive voice system (IVS)
based on a number generator.

In this study, double-blind placebo control was
used. Kolofort® tablets and placebo had the same
appearance and organoleptic properties. The test
drug was delivered in packages and blisters which
lacked any labels indicating the presence of active
substances. The batch number, package number,
number of the study protocol, number of tablets
in the package, and the drug route were indicated
on the cardboard pack. Patients, researchers, re-
search center staff, and the project sponsor team
were not informed about the prescribed study
therapy (Kolofort® or placebo) until the trial was
completed and the database was closed.

The primary endpoint of the study was a
change in FD symptoms severity according to the
GIS at week 8. As secondary endpoints were as-
sessed: the percentage of patients with reduced
severity of FD symptoms according to the GIS
sum score after 8 weeks of treatment, a change in
the NDI index at week 8, a change in the quality
of life according to SF-36 at week 8, the percent-
age of patients withdrawn from the study prema-
turely due to ineffectiveness of therapy, indicators
of therapeutic and side effects, Clinical Global
Impression efficacy index (CGI-EI) after 8 weeks
of therapy.

During the study period adverse events were
recordered. The dynamics of vital signs was used
to assess the safety of the studied drug.

The following rules and assumptions were
taken into account when calculating the sample
size: the power of statistical criteria was set to
80 %, the probability of type T error “a” was
less than 5 %, statistical criteria for intergroup
comparisons were bilateral; the sample size was
based on assumptions about expected the effect,
declared in the main performance criteria of this
protocol; the ratio between the sample sizes of the
Kolofort® group and placebo group was 1:1; the
difference between the average decrease of the
total score on the GIS scale was less than 15 %
from the baseline level in the Kolofort® and pla-
cebo groups (d = 0.15, the difference between
the average decrease of the total score on the
GIS scale in both groups, classified as the mean
starting value on the scale). Based on these sta-
tistical assumptions, in order to assess the su-
periority of the study drug over placebo, the
size of each group was 129. Given the possible
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dropout of at least 30 % of patients during the
study for various reasons, it was necessary to
obtain a signed informed consent form from at
least 370 patients, 185 patients in each group.

To compare the results in both groups, analy-
sis of continuous variables was carried out using
the Student’s t-test, non-parametric Wilcoxon
test, and median analysis. The normality test
was carried out using visual analysis of the QO
plot of the model. Two-factor analysis of vari-
ance was used to compare changes in the indi-
cators in both groups, where the factors were
“Group” and “Visit”. A single-factor analysis
of variance was used with the “Group” fac-
tor. Frequency analysis with the comparison
of shares (percentage) in the two groups was
performed using Fisher’s exact test. Data pro-
cessing and all statistical calculations were
performed using the statistical package SAS-9.4
Licensee: Ltd. Research and Production Company
“Materia Medica Holding”, Ne70100045.

For all the statistical analyses the results are
reported for the intention to treat (ITT) group
and for the per protocol group (PP) [in brackets].

Results

Patient flow

Patients who had signed the informed consent
(N = 370) were assessed for eligibility criteria
(Figure 1). Among them 61 patients were with-
drawn at screening visit as they didn’t completely
meet the inclusion criteria or met the exclusion
criteria, 309 patients were randomized into two
groups (n = 151, Kolofort® group; n = 158, pla-
cebo group). Intention-to-treat (ITT) analysis was
based on the data of these patients (n = 309).

There were 282 patients (n = 140, Kolofort®
group; n = 142, placebo group) who complet-
ed therapy per protocol (PP), 27 cases (n = 11,
Kolofort® group; n = 16, placebo group) were ex-
cluded from PP analysis due to some deviations
from protocol requirements.

Patient demographics

The mean patients’ age in Kolofort® group was
30.5+£ 7.7 [30.6 £ 7.7] years and in placebo group
29.7 + 7.9 [29.9 + 7.8] years (p = 0.3035 [p =
0.4033]). Females predominated in both groups
(69.5 [69.3] % and 69.6 [67.6] %). There were
30.5 [30.7] % of men in Kolofort® group and 30.4
[32.4] % in the placebo group (p = 0.9872 [p =
0.7615]). There were no other significant differ-
ences in demographic characteristics between the
two groups. At the screening visit all the patients
had negative results of H. pylori test, The initial
GIS score had no significant difference between
the groups, reaching a total of 10.4 + 3.5 [10.4

+ 3.4] points in Kolofort® group and 10.1 + 4.0
[10.0 + 4.0] points in placebo group (p = 0.1209
[p = 0.0763).

Co-morbidities were registered among 47.7 %
[47.1 %] of patients in Kolofort® group and 48.1 %
[47.9 %] in placebo group (p = 0.164 [p = 0.400]).
Diseases of digestive system or indirectly relat-
ed to digestion (chronic gastritis, dental caries,
umbilical hernia, diverticulum of the intestine,
etc.) were registered in 23.2 % [22.9 %] cases in
Kolofort® group and in 25.3 % [25.4 %] cases in
placebo group. Respiratory system disorders (asth-
ma, chronic bronchitis, vasomotor rhinitis, etc.)
were noted in 2.6 % [2.9 %] and 3.8 % [3.5 %]
cases, and previous surgery (appendectomy, cesar-
ean section, cauterization of the cervix, rhinoplas-
ty, phlebectomy, etc,) — in 3.3 % [3.6 %] and
4.4 % [4.2 %] cases, respectively. Other diseases
were registered in a small percentage of patients
in both groups.

The most common concomitant pathology was
H. pylori-negative chronic gastritis which was de-
tected in 21.2 % [20.7 %] of patients in Kolofort®
group and in 23.4 % [23.2 %] of patients in pla-
cebo group.

Concomitant therapy was registered in 9.9 %
[9.3 %] of cases in Kolofort® group and 13.3 %
[10.6 %] of cases in placebo group (p = 0.665
[p = 0.949]) and included sex hormones and their
modulators, mainly contraceptives (3.3 % [3.6 %]
and 3.8 % [3.5 %] in both groups, respectively, p
=1.00 [p = 1.00]). Other concomitant medications
were rare. Fisher’s exact test showed no signifi-
cant difference in co-morbidities and concomitant
therapy in both ITT- and PP-analyses.

Three patients (1.98 % [2.1 %]) in Kolofort®
group and 8 patients (5.06 % [4.4 %]) in placebo
group received medication for FGID: drotaverine
in allowed doses in 10 cases and mebeverine con-
sidered as a prohibited drug in 1 case (this patient
was withdrawn from the study). Z-test showed
no significant difference between groups in ITT-
analysis (p = 0.05).

The patients’ compliance was close to 100 %
and did not have significant difference between
groups on Visit 3, Visit 4 and Visit 5 (p = 0.9130
[p=0.7537]; p = 0.4282 [p = 0.6852]; p = 0.3944
[p = 0.2412]).

Efficacy assessment

By the end of week 8 a reduced severity of
FD symptoms was observed according to the GIS
score in both groups (by 7.2 + 3.3 [7.2 + 3.4] in
Kolofort® group and by 6.3 £ 4.6 [6.2 £ 4.5] in
placebo group, respectively. The difference in the
average score on the GIS scale was 0.94 [0.98]
points. After 8 weeks of therapy, analysis of vari-
ance showed statistically significant differences
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Analysis
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¢

Included in PP-analysis in placebo group
N =142

Fig. 1. Patient flow char

between the mean changes of the average score on
the GIS scale between the Kolofort® and placebo
group (p = 0.041 [0.039]) (Table 1).

The regression of FD symptoms according to
the GIS scale at week 8 was analyzed by its de-
gree (“category”, with decrease by 1, 2, 3, 4 or
more points). In Kolofort® group the proportion
of patients with reduced severity of FD symptoms

by > 1 points was 99.3 % [100.0 %] at week 8, in
placebo group — 95.6 % (p = 0.067 [p = 0.122]).

In the ITT-sample the median GIS sum score
decreased by 2 points in 96 % of patients in
Kolofort® group and 89.2 % of patients in placebo
group (p = 0.029); by > 3 points in 91.4 % of pa-
tients in Kolofort” group and 84.8 % of patients in
placebo group (p = 0.082); by >4 points in 88.1 %
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Table. Change in the severity of FD symptoms according to the GIS sum score after 8 weeks

of treatment

ITT-analysis PP-analysis
Index Kolofort® placebo Kolofort® placebo
group group group group
N =151 N =158 N = 140 N = 142
Mean + SD 7.2 +3.3 6.3 + 4.6 7.2+ 34 6.2 £ 4.5
Median 6 6
Min and Max 1—18 -12—33 1—18 -12—33
Lowest and highest quartile - _ - -
0103 5-9 48 5-9 4-8
95 % CI [6.4; 8.0] [5.5; 7.1] [6.4; 8.0] [5.5; 7.1]
Kolofort* group, difference 0.94 [0.04—1.85] 0.98 [0.05—1.92]
“Group” factor “Group” factor
[Pvalis P = 0,041 P = 0,039

Notes. Comparison of the average GIS scores was carried out using analysis of variance with fixed “Group” factor. Yeo-Johnson
(1 = 0) data transformation was used for the two-factor (“Group” and “Visit” factors) analysis of variance, leading to normal-

ization of distribution of residuals. 95 % CI — 95 % confidence interval.

of patients in Kolofort® group and 79.1 % of pa-
tients in placebo group (p = 0.046).

The initial score of the average NDI index val-
ue was 23.5 £ 7.0 [23.6 £ 7.0] in Kolofort® group
and 23.5 + 6.9 [23.4 £ 7.1] points in placebo
group. At week 8 a tendency to reduction in the
FD symptom influence on daily activity was seen
in the Kolofort® group: at weeks 4 and 8 NDI
score corresponded to 17.1 £ 5.6 [17.1 £ 5.8] and
14.4 + 5.1 [14.5 + 5.2] in Kolofort® group versus
17.0 £ 6.0 [17.1 £ 6.4] and 14.9 = 6.0 [15.0 +
6.2] in placebo group, respectively. Thus, the to-
tal change in NDI score in the course of treatment
was 9.1 £ 7.1 [9.1 £ 7.2] in Kolofort® group and
8.5 £ 6.6 [8.5 £ 6.7] in placebo group, p = 0.435
[p = 0.450] for the “Group” factor.

By the week 8, the median score of the SF-36,
demonstrating the physical health component, in-
creased from 49.9 + 7.8 [49.7 £ 7.9] to 56.3 £ 6.5
[56.4 + 6.6] in Kolofort® group, and from 49.4 +
7.7149.4 £ 7.9] to 56.2 £ 6.3 [56.2 £ 6.5] in pla-
cebo group. According to analysis of variance with
fixed “Group” factor, the median score increased
by 6.4 + 7.5[6.7 £ 7.6] in Kolofort® group and by
6.8 £ 7.0 [6.8 £ 7.1] in placebo group (p = 0.655
[p = 0.908)]).

The median score of the SF-36, demonstrating
the mental health component, increased from 33.6
+ 5.7 [33.5 £ 5.8] to 37.1 £ 4.5 [37.0 £ 4.5] in
Kolofort® group, and from 34.0 + 6.1 [33.8 + 6.1]
to 36.9 £ 4.9 [36.9 £ 5.0] in placebo group. So
the change of median score was 3.5 + 6.3 [3.5 +

6.3] in Kolofort® group and 2.9 + 6.6 [3.1 + 6.6]
in placebo group (p = 0.375 [p = 0.599]).

None of the patients in Kolofort® group had
experienced stable persistence or progression of
FD symptoms or required additional prohibited
therapy throughout 8 weeks of treatment. One pa-
tient in placebo group required additional prohib-
ited therapy for progression of FD symptoms and
therefore was withdrawn from the study.

The majority of investigators evaluated the
therapeutic effect of Kolofort® group as “pro-
nounced”. The median therapeutic effect score
was 2.67 £ 2.96 [2.71 + 3.01] in Kolofort® group
and 3.33 + 3.49 [3.27 + 3.49] in placebo group
(p =0.139 [p = 0.258]).

According to investigators’ opinion, there were
no adverse effects in the majority of patients
throughout 8 weeks of therapy. According to
the CGI-EI scale the median score of adverse ef-
fects in Kolofort® and placebo groups were 1.09
+ 0.31 [1.08 £ 0.27] and 1.04 + 0.19 [1.04 +
0.20], respectively (p = 0.08 [p = 0.201]).

According to investigators’ estimation the fi-
nal clinical efficacy index was 3.76 + 2.98 [3.79
+ 3.04] points in Kolofort® group and 4.37 +
3.51 [4.31 + 3.52] points in placebo group (p =
0.251 [p = 0.371]).

In addition the dynamics of FD symptoms
was analyzed among the group of patients with
the signs of superficial gastritis without atro-
phy and H.pylori that were found out during
gastroduodenoscopy. There were 32 patients in
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Kolofort® group. Changes in the GIS sum score
(the difference between the first and last visits)
show the reduction in symptom severity in cases
of FD associated with chronic gastritis (Figure
2). The most significant changes were seen for
epigastric pain, bloating and early satiety.

Safety assessment

The safety and tolerability of therapy were
evaluated in patients who received at least one
dose of Kolofort® group or placebo (Safety pop-
ulation, n = 309). The safety of the drug was as-
sessed in terms of adverse events (AEs), their se-
verity and relation to the study drug, outcomes.

Statistical analysis with the Bonferroni cor-
rection method showed no influence of Kolofort®
group and placebo on systolic blood pressure
(SBP), diastolic blood pressure (DBP), heart
rate, and respiration rate on Visits 1—5.

During the study period 29 AEs were record-
ed in 25 patients. In the study 16 AEs were re-
corded in 13 (8.6 %) patients in Kolofort® group
and 13 AEs in 12 (7.6 %) patients in placebo
group, Fisher’s exact test showed no signifi-
cant difference in AE rate in both groups (p =
0.836). There was no significant difference in
the number of patients with AEs with particular
MedDRA codes between the two groups.

Most AEs. N = 7 (4.6 %) cases in Kolofort®
group and N = 4 (2.5 %) in placebo group were
associated with digestive system dysfunction.
Symptoms of gastrointestinal tract hyperkinesia
(n 1), diarrhea (n 1), dyspepsia (n = 1),
constipation (n 1), mouth dryness (n 2),
and nausea (n = 1) were recorded in Kolofort®
group. Diarrhea (n = 1), constipation (n = 2),
and mouth dryness (n = 1) were recordered in
placebo group.

In 4 (2.6 %) patients in Kolofort® group and
in 3 (1.9 %) patients in placebo group infections
and infestations were detected, Other AEs in
Kolofort® group included nasopharyngitis (n
1), rhinitis (n = 1), acute respiratory infection
(n = 2). In placebo group acute respiratory in-
fection (n = 1), nasopharyngitis (n = 1), tonsil-
litis (n = 1), and cystitis (n = 1) were detected.

According to investigators’ opinion, the
cause-effect relationship of AEs with the study
drug (Kolofort®) was assessed as negative in 10
cases (n = 10; 62.5 %). possible in 2 cases (n
2; 12,5 %) and probable in 4 cases (n = 4;
25.0 %), No AE with a reliable connection to
the study drug was registered. The distribution
of AEs according their severity (p = 0.632) and
a causal relationship with the study drug (p =

0,2 0,4

0,6 0,8 1,2 1,4

Epigastric pain
Bloating

Early satiety
Nausea

Cramps

Loss of appetite
Heartburn

Retrosternal pain

Fig. 2. Changes in the severity of FD symptoms according to the GIS sum score in patients (N = 32 in Kolofort®
group) with signs of superficial H. pylori-negative chronic gastritis based on gastroduodenoscopy
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0.785) did not differ between the groups. No
severe AEs were reported throughout the study.

Discussion

The study demonstrates a significant improve-
ment of FD symptoms (epigastric pain, early
satiety, nausea, vomiting, bloating, heartburn/
acid belching, feeling of weakness in combina-
tion with pain, nausea, and loss of appetite) in
the course of 8-week therapy with Kolofort®. In
the subgroup with H. pylori-negative chronic
gastritis a distinct trend for FD symptom im-
provement although not statistically significant
is shown.

Treatment with Kolofort® showed no statisti-
cally significant impact on the quality of life al-
though a clear positive trend was demonstrated
in terms of daily activities. The absence of sta-
tistic significance can be explained by the insuf-
ficient length of the study since a pronounced
residual placebo effect may persist in 8 weeks. A
longer study may be needed to assess the effect
of the Kolofort® on daily activities and quality
of life in FD more profoundly. Tt would be
appropriate to accentuate that according to a
Cochrane review prokinetics which represent
a clear positive effect in many patients with
postprandial distress syndrome do not demon-
strate the significant impact on the quality of
life [33].

In Kolofort® group there were no cases of
early withdrawal from the study due to ther-
apy ineffectiveness or to prescription of ac-
cessory medications for FD prohibited in the
protocol. The rate of additional prescriptions
for the treatment of functional gastrointestinal
symptoms in Kolofort® group was 2.7 times low-
er than in placebo group that indirectly indi-
cates its clear influence on the gastrointestinal
function.

The study demonstrates the safety of Kolofort®
in the treatment of FD. No AEs were registered
having a clear causative relationship with the
studied preparation. No cases of incompatibility
with other medication were registered, includ-
ing those used for functional gastrointestinal
disorders, bronchial asthma, rhinitis, analgesics,
medications affecting renin-angiotensin system,
beta-blockers, sex hormones and modulators
of the reproductive system. The treatment was
well-tolerated, with high patients’ compliance.

This multicenter, double-blind, placebo-con-
trolled trial had demonstrated the efficacy and
safety of Kolofort® in FD, including cases of
FD in H. pylori-negative chronic gastritis. The
therapeutic activity of Kolofort® in FD can be
attributed to the influence on the mechanisms
of inflammation, visceral hypersensitivity and
gut-brain axis dysfunction [30]. In an 8-week
period the effect of Kolofort® can be also im-
plemented through anxiolytic, antispasmodic,
anti-inflammatory action and normalization of
gastrointestinal motility [29, 30]. Taking in
account the frequent overlap of FD with other
functional gastrointestinal disorders (e.g., irri-
table bowel syndrome) further investigations of
Kolofort® efficacy seem to be rational [34, 35].

However, there are some limitations of the
study. Given the significant heterogeneity in-
herent to the presentation and disease course of
FD, in conjunction with the known high place-
bo response rate in patients with FGIDs, the
design of this trial without a crossover period is
concerning. Secondly, the 8 weeks period prob-
ably could limit the study. Furthermore, long-
term follow-up period could show more benefi-
cial results. Although it is worth noticing that
while a number of therapeutic agents have been
recommended for therapy in FD, none have
shown complete efficacy [36].
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XibmoB Urops BopucoBny — 1OKTOp MeJUIIMHCKUX HAyK, J0-
et Kadeapsl dakyabrerckoil Tepamnu u repuatpun OIBOY
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