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ABSTRACT

BACKGROUND: The nutritional status of patients with cystic fibrosis significantly affects their survival and the function
of all organs, particularly the lungs. Due to increased protein and energy needs, these patients often require high-calorie
and high-protein oral nutritional supplements (ONS).

AIM: To assess the tolerability, efficacy, and safety of the ONS containing whey protein and soy lecithin.

MATERIALS AND METHODS: The data of 14 patients with mixed form of cystic fibrosis and nutritional deficiencies, aged between
6 and 16 years, were analyzed. Five patients received ONS containing whey protein and soy lecithin (Fresubin Protein®) as
monotherapy (Group 1), four patients received the same therapeutic food together with emulsion of medium-chain triglycerides
(Group 2), and five patients received ONS balanced in protein, fat, and carbohydrates (control group). The dynamics between
percentile and Z-Scores of body mass index (BMI) at the beginning and at the end of the study period (day 180+2) were used
as the main efficacy parameter of the investigated food. Body fat and lean body mass were assessed by caliperometry as
additional efficacy parameters.

RESULTS: All patients showed an increase in Z-Score and BMI percentile from baseline while taking ONS containing whey
protein and soy lecithin both as monotherapy and in combination with medium-chain triglyceride emulsion. There were no
statistically significant differences from the control group (p >0.05). However, Group 1 (100% of patients) demonstrated positive
changes in muscle mass gain, as evidenced by caliperometry data, which was statistically significant (p <0.05) compared with
the control group (20%). In Group 2, muscle gain was observed in 75% of the patients (p >0.05).

CONCLUSION: These findings suggest that protein-enriched ONS not only increase BMI but also contribute to muscle mass gain
in patients with cystic fibrosis. New therapeutic approaches are needed, such as the inclusion of high-protein ONS in the diet
to prevent muscle mass loss, along with the monitoring of body composition to improve control of disease progression.
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AHHOTALINA

06ocHoBaHMe. HyTpuTUBHLINM CTaTyC NALMEHTOB C MyKOBWCLMJO030M BIMSIET HA BbXKMBAEMOCTb M NOAAEPHaHWE QYHKUMIA
BCEX OPraHoB, B YaCTHOCTM NEFKUX. [MoBbILLEHHbIE NOTPEBHOCTH B GefKe U 3HEPTUM Y AAHHOM rPYNMbl NaLMEHTOB 06yCnoB-
NMBAKOT HEOOXOAMMOCTb Ha3HAYeHUs BbICOKOKANOPUMHBIX U BbICOKOBENIKOBbLIX CMELManu3MpoBaHHbIX NPOAYKTOB neyebHoro
nutanus (CNIN).

Lienb nccnepoBalus — oueHKa nepeHocumocTy, 3ddexTuBHoCTM 1 besonacHocTu npumeHennsa CIIMN, conepxallero be-
IOK MOJI0YHOM CbIBOPOTKYW U COEBBIN NIELIMTUH.

Matepuanbl U Metogbl. [lpoaHann3npoBaHbl AaHHbIe 14 MaUMEHTOB CO CMeLaHHOM GOpPMON MYKOBUCUMAO03a M HeAOCTATOu-
HOCTbH0 MUTaHMA B BO3pacTe OT 6 1o 16 neT BKIOUMTENBHO. 5 naumeHToB nonydanu CINJIM, copepxawimin 6enoK MooYHoiA
CbIBOPOTKY M COEBbIV NELWTUH, B Ka4yecTBe MOHOTepanum (rpynna 1), 4 naumeHTa Nosydanu 3T0T e NPOAYKT neyebHoro nu-
TaHUA COBMECTHO C 3MYMbCUe CPpeaHeLLenoyeyHbIX TPUrMLEepUaoB (rpynna 2), 5 naumeHToB noiydyanu cbanaHcupoBaHHbIN
no benkam, xvpam u yrnesogam CINJIM (rpynna koHTpons). B kauecTBe ocHoBHOro napametpa aQheKTUBHOCTM UCCNeAYEMbIX
NPOLYKTOB UCMOMb30BaM AMHAMUKY Mexay nepueHTuneM u Z-Scores UMT (MHAEKC Macchl Tena) B Hayane M B KOHLe Uccrie-
L0BaTeNbCKOro nepuopa (neqb 180+2), B KayecTse LONONHUTENBHO NapaMeTpa 3hdEKTUBHOCTU OLIEHWBAU KMUPOBYIO U TO-
LYK Maccy Tena C NOMOLLbH KainepoMeTpum.

Pesynbtatbl. Ha done npuéma CIJIM, copepkaluero 6e10K MOMOYHOM CbIBOPOTKU M COEBLIN NELMTUH, KaK B BUE MOHOTE-
panuu, Tak 1 COBMECTHO C 3MYJbCHUEN CPeSHELLeNOoYEYHbIX TPUIMMLIEPUAOB Y BCEX MALMEHTOB 0TMEYEHO yBennyeHne Z-Score
1 nepueHTns MMT no cpaBHEHUIO C MCXOAHBIMU LaHHBIMU, CTAaTUCTUYECKU 3HAUMMBIX Pa3NIMYMIA C IPYNMOI KOHTPONS He Bbl-
seneHo (p >0,05). OnHako B rpynne 1y 100% nauueHTOB, N0 LaHHLIM KasMMepoMeTpumM, OTMEYEHa NONOXKUTENbHAsA AWHa-
MWKa B BUAE YBEJIMYEHUS MBILLEYHOW Macchl, KoTopas Obina cTaTucTuyecku 3Haumma (p <0,05) no cpaBHeHWto ¢ rpynnoi
KoHTponis (20%). B rpynne 2 ysenmuyeHue MbiledHoON Macchl Habntopanock y 75% naumentos (p >0,05).

3aksioyeHue. MonyyeHHble faHHble cBUAETeNbCTBYIOT, YTo npuMeHenue CIJIM, npeacTaBnstowmx coboii 6enkoBbI Mogynb,
nomumo nosbiweHus MMT cnocobeTByeT yBenMueHnio MbILLEYHON MacChl Y NaLUMEHTOB ¢ MyKoBUcLMAo3oM. Llenecoobpas-
HO PaccMOTpeTb HOBble MOAX0Abl K Tepanuu MaLMEeHTOB C MYKOBUCLIMAO30M: BKJIOYEHWE B AMeTy Bbicokobenkosbix CIJIM
ANs NpefoTBpaLLeHMs NOTEPU MBILLEYHOW Macchl, MOHUTOPUHI COCTaBa Tena C LeNbio YITyYLLEHUs KOHTPONIA 3@ TeYEHUEM
3aboneBaHus.

KnioueBble cno.a: MYKOBUCLUWA03; HYTPUTUBHAA NOAAEPXKA; nepopajibHble NUTatesibHble CMeCK; HeAo0CTaTO4YHOCTb
MUTaHUSA; CbIBOpOTO‘JHbIﬁ NMPOTENH.
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BACKGROUND

Cystic fibrosis (CF) is an inherited disorder of exocrine gland
secretion caused by pathogenic variants in the CFTR gene.
It is characterized by a chronic and progressive course with
multiple organ involvement, including respiratory, digestive,
and reproductive systems [1-5].

Exocrine pancreatic insufficiency, which results
in malabsorption of proteins, fats, and fat-soluble vitamins,
as well as elevated energy expenditure associated with
dyspnea, cough, and chronic infectious pulmonary process,
contributes to the development of nutritional deficiencies
in patients with CF. This, in turn, may result in faster disease
progression and reduced quality of life. However, optimal
nutritional status in patients of this group is associated with
improved lung function and increased survival [1, 2, 6-9].

From the moment of diagnosis, patients with CF are
advised to consume a diet that provides a higher level
of protein and energy than that recommended for healthy
peers [1, 2, 6, 8-12]. In the Russian Federation, high-calorie
oral nutritional supplements (ONS) are primarily used
to address nutritional deficiencies in children aged one
and above. These supplements are designed to ensure that
the diet provides an adequate level of energy. Nevertheless,
elevated energy and fat intake may be a contributing
factor in the development of overweight and obesity
in patients with CF, including those with latent CF, when
the body mass index (BMI) is within the reference range
but there is a deficiency in muscle mass. This may have
a negative impact on the clinical outcomes. Indeed, an
increase in body weight in patients with CF is not always
associated with improved lung function. Patients with high
lean body mass (musculoskeletal and visceral) were shown
to have better lung function than patients with high body fat
mass [10, 12]. Furthermore, several studies demonstrated
a positive correlation between enhanced anabolism and
protein supplementation in children with CF and growth
retardation [10, 11]. In this context, given the increased
protein losses associated with malabsorption and during
episodes of catabolism in pulmonary exacerbations, protein
intake in patients with CF may be increased by 50-100%
compared with the age-related norm [1, 2, 6].

Currently, an analysis of the composition of the therapeutic
foods included in the List of Specialized Therapeutic Foods
for Disabled Children' reveals that Fresubin Protein®
powder (Fresenius Kabi LLC, Germany) is the only product
that is a protein module designed primarily to address
protein deficiency. A literature review indicates that there
are no clinical trials in the Russian Federation that assess
the efficacy of modular protein formulas in patients with CF.

The aim of the study is to assess the tolerability, efficacy,
and safety of ONS containing whey protein and soy lecithin,
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in children with CF in comparison with the long-established
ONS approved by the Government of the Russian Federation.

MATERIALS AND METHODS
Study design

An open-label, single-center, prospective, randomized
controlled study was conducted.

Eligibility criteria
Inclusion criteria:

« patients of both sexes aged from 3 to 17 years;

« CF diagnosed in accordance with federal clinical
guidelines;

« BMI below the 25" percentile, BMI Z-score/age <-1;

« signed informed consent from the patient’s parents or
a patient between the ages of 14 and 17.

Exclusion criteria:

« adverse events while taking special formulas or refusal
to take such formulas;

« individual intolerance to the components of the
investigated product;

« refusal by the patient's parent or a patient between the
ages of 14 and 17 to participate in the clinical trial;

« any clinically significant laboratory or vital sign
abnormality that, in the opinion of the study physician,
prevents the safe participation of the patient in the study
and/or has the potential to affect the results of the study;

« failure of the patient/parents, in the opinion of the study
physician, to comply with the procedures of the protocol;

« termination of the clinical trial by the sponsor or
regulatory authorities.

Study setting

The clinical trial was conducted in an outpatient
setting at the Morozovskaya Children’s City Clinical
Hospital of the Moscow City Health Department. The study
population comprised patients diagnosed with CF, who
were registered with the Medical and Genetic Department
at the aforementioned institution.

Study duration

The study period was 180 days and included five visits
to the study physician: visit 1 (day 0), visit 2 (day 45+2), visit 3
(day 90+2), visit 4 (day 135+2), and visit 5 (day 180+2). Data
were collected at all visits, including information on any
complaints, medical history, assessment of the food diary,
evaluation of concomitant therapy, registration of adverse
events, and physical examination with assessment
of physical development (measurement of height, weight,

! Order of the Government of the Russian Federation dated December 11, 2023, No. 3551-r “On Approval of the List of Specialized Therapeutic Foods
for Disabled Children”. Available from: https://www.consultant.ru/document/cons_doc_LAW_464007/ Access date: 03.09.2021.
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Table 1. Study design
Medical manipulations Visit 1 Visit 2 Visit 3 Visit 4 Visit 5
(day 0) (day 45+2) (day 90+2) (day 135+2) (day 180+2)
Complaints, history + + + + +
Nutrition diary assessment + + + + +
Assessment of concomitant therapy + + + + +
Recording of adverse events + + + + +
Physical examination with assessment of physical . . . . .
development (height, weight, and body mass index)
Assessment of organoleptic properties of oral _ . B _ _
nutritional supplements
Caliperometry + - + - +

Patients (ages 3-17)
BMI below the 25" percentile, Z-BMl/age <-1

Informed consent

| Randomization |

Test nutrition supplement

triglyceride emulsion

Test nutrition supplement + medium-chain

Oral nutritional supplements included in the List
of Specialized Therapeutic Foods for Disabled Children

approved by the Government of the Russian Federation

Fig. 1. Study design: ONS — oral nutritional supplements; BMI — body mass index.

and BMI). At visit 2, organoleptic properties of the ONS were
additionally evaluated. At visits 1, 3, and 5, body composition
was assessed by caliperometry. The study design is shown
in Table 1 and Fig. 1.

Intervention description

Prior to the start of the study, children who met
the inclusion criteria were asked to taste the foods studied.
All those who found the investigated ONS acceptable for
consumption were then randomized. The randomization
procedure was performed using a random number table.

All study participants were advised to adhere to their current
dietary regimen, maintain a food diary, and calculate the energy
value of the diet, including the proportion of proteins, fats,
and carbohydrates consumed. The ratio of proteins, fats, and
carbohydrates in the diet of the study participants corresponded
to the age-related norms in CF, including an increased
consumption of high-quality protein up to 20% and fats up
to 35-40% of daily calorie intake. The ONS was permitted to be
used in any form preferred by the child, including as a stand-
alone product or added to milk porridges, soups, and drinks.
The amount of supplemental food was determined based
on the degree of nutritional deficiency and appetite. The daily
amount of the ONS was divided into two or three equal portions.
In addition to the nutritional support, all patients received
the previously prescribed basic treatment (pathogenetic therapy,
antibacterial therapy, enzyme replacement therapy, necessary
symptomatic therapy, or kinesiotherapy).

DOl https://doiorg/10.17816/med]rf636590

Main study outcome

The changes between BMI percentile and BMI Z-score at visit
1 (day 0) and visit 5 (day 180+2) relative to the baseline were
used as the main efficacy parameter of the studied products.

The main safety parameter was the comparative incidence
and development of adverse events.

Additional study outcomes

The secondary efficacy point was defined as the changes
between the caliperometry measures, including triceps skinfold
(TSF) and shoulder muscle circumference (SMC), during visit 1
(day 0) and visit 5 (day 180+2) relative to the baseline.

Subgroup analysis
Patients of both sexes diagnosed with CF and malnutrition

who met the inclusion criteria were included in the clinical

trial. A total of 14 patients aged 6 to 16 years were screened

and divided into three groups (Table 2):

« Group 1 (n=5) comprised children with CF who received
ONS containing whey protein and soy lecithin — Fresubin
Protein® (Fresenius Kabi LLC, Germany);

« Group 2 (n=4) comprised children with CF who received
test ONS in conjunction with an emulsion of medium-chain
triglycerides;

« the control group (n=5) consisted of children with CF who
were administered a balanced ONS included in the List
of Specialized Therapeutic Foods for Disabled Children
approved by the Government of the Russian Federation.
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Table 2. General characteristics of the groups
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Study group

| n | Median age (years) | Female patients (%) | Male patients (%)

Group 1: patients with cystic fibrosis receiving test nutrition 5
supplement

Group 2: patients with cystic fibrosis receiving test nutrition
supplement + medium-chain triglyceride emulsion

Control group: patients with cystic fibrosis receiving
a balanced oral nutritional supplement

13 60 40
12,5 25 75
10 40 60

Table 3. Comparative characteristics of oral nutritional supplements

Oral nutritional Test nutrition supplement

Balanced oral nutritional

Medium-chain triglyceride

supplement supplement (control group) emulsion
Modular formula containing Standardized, balanced formula that ~ Modular formula containing only
Tvpe of subplement only protein. It is used can be used to supplement dietary  fats (medium-chain triglycerides).
s PP to supplement artificial intake or regular therapeutic feeding, It is used to supplement artificial
or regular therapeutic diets or as a sole source of nutrition or regular therapeutic diets
Presentation Dry,300¢g Dry, 322 g Liquid, 250 ml
Protein
Protein profile Milk whey Casein
Fats,gin 100 g
or 100 ml 1 18.2 471
Carbohydrates,
gin 100 g or 100 ml < 56.6 -
Energy, g in 100 g 360 463 450

or 100 ml

The comparative characteristics of the ONS are shown
in Table 3.

Methods for registration of outcomes

Body weight and height were estimated using
Auxology v. 1.0 b17® (Pfizer, 2003). A BMI Z-score of —1.0
to —1.9 indicated mild malnutrition, a Z-score of —2.0 to —2.9
indicated moderate malnutrition, and a Z-score of <-3.0
indicated severe malnutrition [13, 14].

Fat and lean (fat-free) body weight was estimated
by caliperometry (TSF, mm). Upper arm circumference
(UAC, cm) and SMC (cm) were measured using the following
formula: SMC=UAC-0.314xTSF. Skinfold thickness was
measured in the standing position at a standard point:
above the triceps of the shoulder, midway between
the acromial and ulnar processes, with the arm lowered
and relaxed. Measurements were performed on the right
and left arm using an electronic digital caliper KEC-100-
1-1-D (JSC “TVES Tulinovsky Instrument-Making Plant,”
Russia).

The taste qualities of the products were evaluated
according to a five-point scale, with “5” indicating an excellent
rating, “4" indicating a good rating, “3” indicating a neutral
rating, “2" indicating a dislike, and “1" indicating a strong
dislike. In the event that a child was unable to provide
a rating, the “eat—don't eat” system was employed.

DOl https://doiorg/10.17816/med]rf636590

Statistical analysis

Statistical processing of data was performed using
the Microsoft Office Excel. Descriptive statistics were used
with the main criteria: arithmetic mean, standard deviation,
median, minimum and maximum, and determination of 95%,
99%, and 99.9% confidence intervals. The Wilcoxon test
was used to compare related samples in the same group.
The non-parametric Mann-Whitney test was used to compare
differences between groups. Results were considered
statistically significant at p <0.05.

RESULTS

Primary and secondary findings

The results of the study are presented in Tables 4-6.

At the start of the study period, the minimal and
maximal BMI Z-scores in Group 1 were —1.98 and -1.02,
respectively. Additionally, the minimal BMI percentile was
2.37, with the maximum observed at 15.45. The minimal
TSF thickness was recorded at —6.0 mm, the minimal SMC
at 13.6 cm, the maximal TSF thickness at 12.0 mm, and
the maximal SMC at 19.2 cm. At the end of the study period,
the minimal and maximal BMI Z-scores within the same
group were —1.06 and 0.39, respectively. The minimal and
maximal BMI percentiles were 14.45 and 65.16, respectively.
The minimal TSF thickness was 6.0 mm, the minimal SMC
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Table 4. Results of scientific research in Group 1
Patient (yﬁg(:s) in?iZiyZTsa(:S()sl'e Centile Trice;z;snl‘()i nfold cﬁ'g:mn;:l:secrtie cﬁ':::]mn;::ecrtze
(cm) (cm)
Visit 1 (day 0)
1 13 -1.02 15.45 12 23 192
3 14 -1.25 10.64 10 21 17.86
A 9 -1.31 9.55 8 19 16.48
5 7 -1.86 3.19 6 15.5 13.6
6 16 -1.98 2.37 7 21 18.8
Median -1.31 9.55 8 21 17.86
Mean -1.48 8.24 8.6 19.9 17.18
Standard deviation 0.41 5.46 2.40 2.83 2.26
Minimum -1.98 2.37 6 15.5 13.6
Maximum -1.02 15.45 12 23 192
Visit 5 (day 180+2)

1 13 0.39 65.16 10 25 21.8
3 14 -1.05 14.75 8 22 19.4
4 9 -0.96 16.8 9 20 17.17
5 7 -1.06 14.45 8 17 14.4
6 16 -1.02 15 6 24 22.1
Median -1.02 15 8 22 194
Mean -0.74 25.232 8.2 21.6 18.97
Standard deviation 0.63 22.33 1.48 3.2 3.24
Minimum -1.06 14.45 6 17 14.4
Maximum 0.39 65.16 10 25 22.1

was 14.40 cm, whereas the maximal TSF thickness was
10.0 mm, and the maximal SMS was 22.10 cm. At the start
of the study, all patients exhibited a BMI value that was
below the 25™ percentile (100%). The median BMI percentile
was —9.55, whereas the median BMI Z-score was -1.31.
By the end of the study period, one patient with CF (20%)
exhibited a BMI value above the 25" percentile. The median
BMI percentile was —15.0, while the median BMI Z-score was
-1.02. At the start of the study, the median TSF thickness was
8 mm, a measurement that remained constant at the end
of the study period. The median SMC at the start of the study
was 17.86 cm and increased to 19.40 cm at the end of the study
period.

At the start of the study period, the minimal and
maximal BMI Z-scores in Group 2 were -1.90 and -1.0,
respectively. Additionally, the minimal BMI percentile was
2.90, with the maximum observed at 15.82. The minimal
TSF thickness was recorded at 5.0 mm, the minimal SMC
at 14.43 cm, the maximal TSF thickness at 12.0 mm, and
the maximal SMC at 20.11 cm. At the end of the study period,
the minimal and maximal BMI Z-scores within the same
group were —1.79 and -0.75, respectively. The minimal and
maximal BMI percentiles were 3.68 and 22.52, respectively.
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The minimal TSF thickness was 5.0 mm, the minimal SMC
was 14.43 cm, whereas the maximal TSF thickness was
14.0 mm, and the maximal SMS was 21.80 cm. At the start
of the study, all patients exhibited a BMI value that was
below the 25" percentile (100%). The median BMI percentile
was —4.26, whereas the median BMI Z-score was —1.74.
At the end of the study, all patients (100%) had a BMI value
below the 25th percentile. The median BMI percentile
was -7.09, whereas the median BMI Z-score was —1.47.
At the start of the study, the median TSF thickness was
6.50 mm and decreased to 6.0 mm at the end of the study.
The median SMC at the start of the study was 17.91 cm and
increased to 19.25 cm at the end of the study.

At the start of the study period, the minimal and
maximal BMI Z-scores in the control group were
-2.28 and -1.12, respectively. Additionally, the minimal
BMI percentile was 1.13, with the maximum observed
at 13.23. The minimal TSF thickness was recorded
at 4.0 mm, the minimal SMC at 14.43 cm, the maximal TSF
thickness at 10.0 mm, and the maximal SMC at 16.26 cm.
At the end of the study period, the minimal and maximal
BMI Z-scores within the same group were -2.46 and
-0.83, respectively. The minimal and maximal BMI
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Table 5. Results of scientific research in Group 2
Patient number (yﬁg(:s) in?iZiyZTsa(:S()sl'e Centile Trice;z;snl‘()i nfold cﬁ'g:?:ni%?rtie cﬁ':::]?;niél)rsecrtze
Visit 1 (day 0)
2 12 -1.6 5.48 7 19.8 176
12 15 -1 15.82 6 22 20.1
13 9 -1.88 3.04 5 16 14.43
14 13 -1.9 2.9 12 22 18.23
Median -1.74 4.26 6.5 20.9 179N
Mean -1.59 6.81 15 19.95 17.59
Standard deviation 0.80 6.1 4.3 9.25 8.12
Minimum -1.9 2.9 5 16 14.43
Maximum -1 15.82 12 22 20.1
Maximum -1.02 15.45 12 23 19.2
Visit 5 (day 180+2)

2 12 -1.51 6.5 5 21 19.4
12 15 -0.75 22.52 7 24 21.8
13 9 -1.79 3.68 5 16 14.43
14 13 -1.43 1.69 14 23.5 19.1
Median -1.47 7.09 6 22.25 19.25
Mean -1.37 10.09 175 21.12 18.68
Standard deviation 0.72 8.59 5.0 9.96 8.77
Minimum -1.79 3.68 5 16 14.43
Maximum -0.75 22.52 14 24 21.8
Maximum 0.39 65.16 10 25 22.1

percentiles were 1.0 and 20.39, respectively. The minimal  DISCUSSION

TSF thickness was 5.0 mm, the minimal SMC was 14.43
cm, while the maximal TSF thickness was 12.0 mm, and
the maximal SMS was 16.23 cm. At the start of the study,
all patients exhibited a BMI value that was below the 25"
percentile (100%). The median BMI percentile was —4.32,
whereas the median BMI Z-score was —1.72. At the end
of the study, all patients (100%) had a BMI value below
the 25" percentile. The median BMI percentile was —14.96,
whereas the median BMI Z-score was —1.04. At the start
of the study, the median TSF thickness was 5.0 mm and
increased to 7.0 mm at the end of the study. The median
SMC at the start of the study was 15.70 cm and increased
to 15.80 cm at the end of the study.

The changes in the nutritional status indicators while
using the ONS are shown in Table 7 and Fig. 2.

The changes in the SMC are shown in Fig. 3. Data from
the comparative analysis are presented in Tables 8, 9.

Adverse events
No adverse events were reported in this study.
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Summary of the primary study results

The administration of ONS containing whey protein
and soy lecithin both as monotherapy and in conjunction
with medium-chain triglyceride emulsion, resulted
in a notable increase in Z-score and BMI percentile in all
patients when compared to the baseline. No statistically
significant differences were observed between the study
groups and the control group (p >0.05). Nevertheless,
in Group 1, the caliperometry data indicated a positive
trend, as evidenced by the increase in SMC (100%), which
was statistically significant (p <0.05) in comparison
to the control group (20%). In Group 2, an increase in SMC
was observed in 75% of patients (p >0.05).

In addition, all patients rated the organoleptic properties
of test nutrition supplement highly, with an average
score of 5.0 on a five-point scale. The average rating
of the organoleptic properties of the ONS, an emulsion
of medium-chain triglycerides, was 3.0 points, whereas that
of the balanced ONS was 3.8 points.
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Table 6. Results of scientific research in control group
. . Arm muscle Arm muscle
Patient number Age . Body mass Centile Triceps skinfold circumference circumference
(years) index Z-score (mm)
(cm) (cm)
Visit T (day 0)
8 10 -1.52 6.5 10 194 16.26
9 10 -1.72 4.32 9 18.5 15.67
10 b -2.28 1.13 5 16 14.43
1 b -2.21 1.35 4 17 15.7
7 1 -1.12 13.23 5 178 16.23
Median -1.72 4.32 5 178 15.7
Mean =177 5.3 6.6 17.74 15.65
Standard deviation 0.48 4.95 2.7 1.31 0.74
Minimum -2.28 1.13 4 16 14.43
Maximum -1.12 13.23 10 194 16.26
Visit 5 (day 180+2)
8 10 -1.04 14.96 12 20 16.23
9 10 -0.99 16.05 12 20 16.23
10 b -2.46 1 5 16 14.43
1 b -0.83 20.39 b 17 15.1
7 1 -1.13 12.86 7 18 15.8
Median -1.04 14.96 7 18 15.8
Mean -1.29 13.052 8.4 18.2 15.558
Standard deviation 0.66 121 3.36 1.78 0.78
Minimum -2.46 1 5 16 14.43
Maximum -0.83 20.39 12 20 16.23
Group 1 Group 2 Control group M before taking after taking
-0.2 19.40
by 0 g 791 BB
0.6 15.70 15.80
' 15
-0.8
-1.0
-1.2 -1.02 -1.04 10
-4 -131
~16 -1.47 5
-18 -1.74 =172
-2.0 0
M before taking after taking Group 1 Group 2 Control group

Fig. 2. Dynamics of body mass index (Z-score, median).

Discussion of the primary study results

In consideration of the findings of the literature review,
it was evident at the start of the study that there were no long-
term, randomized controlled trials in the Russian Federation
that had been conducted to assess the efficacy of ONSs
in patients with CF. Our research provided the first data
on the use of the ONS, which is a protein module, in patients
with CF in the Russian Federation. Similar studies with
a duration of 180 days were not described in the literature.

DOl https://doiorg/10.17816/med]rf636590

Fig. 3. Dynamics of shoulder muscle circumference, cm (median).

The findings indicate that the use of ONSs, which are protein
modules, in conjunction with an elevated BMI, is associated
with an increase in muscle mass in patients with CF. In this
regard, novel strategies for the management of CF warrant
consideration, including the incorporation of high-protein ONSs
into the diet to prevent muscle mass loss and the monitoring
of body composition to enhance disease control.

The analysis of the protein concentration ratio in therapeutic
food products included in the List of Specialized Therapeutic
Foods for Disabled Children indicates that test nutrition
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Table 7. Dynamics of nutritional status

Russian Medicine

Severity Group 1 (n/%) Group 2 (n/%) Control group (n/%)
of malnutrition Z-score | Before taking | After taking | Before taking | After taking | Before taking | After taking

ONS ONS ONS ONS ONS ONS
Mild fom ! 5o 3/60 5/100 3175 3/60 2/40
Moderate I:tr()or_n2;?2 — — — 2/40 1/20
Severe <=3 — — — — — —
None 1 — 2/40 — 1/25 — 2/40
Note. ONS — oral nutritional supplement.

Table 8. Comparative analysis (dynamics between visits 1 and 5, Wilcoxon t-test)
pynnbi | Body mass index Z-score | Arm muscle circumference Triceps skinfold
Within group 1 p <0.05 p<0.05 p>0.05
Within group 2 p <0.05 p<0.05 p>0.05
Within control group p>0.05 p>0.05 p <0.05
Table 9. Comparative analysis (dynamics between visits 1 and 5, U-criterion)
Busutbl Group 1 | Control group Group 2 | Control group Group 1 Group 2
Body mass index Z-score
1 p>0.05 p>0.05 p>0.05
5 p>0.05 p>0.05 p>0.05
Arm muscle circumference

5 p<0.05 p>0.05 p>0.05

supplement is the most protein-concentrated, thereby
making it the most clinically and economically justified ONS
for patients who require an increased protein intake [5].

Study limitations

A potential limitation of this study is the small sample
size, which may have affected the statistical data. This is due
to the rare incidence of CF, which is classified as an orphan
disease, as well as the limited number of patients who met
the inclusion criteria.

CONCLUSION

The use of ONSs, which are a protein module, was
demonstrated to increase both BMI and muscle mass
in patients with CF. This may, in turn, lead to improvements
in disease control and quality of life of patients in this group.
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