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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Personalized nutrition is increasingly considered
a component of type 2 diabetes (T2DM) management; however,
its clinical relevance and reproducibility outside controlled
settings remain uncertain.

Objective: To evaluate the effectiveness of personalized
nutritional interventions compared with standard dietary
recommendations in adults with T2DM.

Methods: A systematic review of studies published between
2015 and 2025 was conducted using PubMed/MEDLINE,
Embase, and Web of Science. Original clinical studies
evaluating personalized or digital nutritional interventions
in adults with T2DM were included. Primary outcomes were
postprandial glycemia and glycemic variability; secondary
outcomes included HbAlc, body weight, and adherence. Due
to methodological heterogeneity, a qualitative synthesis was
performed. Ten publications representing seven independent
research projects were included.

Results: Most studies reported short-term reductions in
postprandial glucose excursions and, in some cases, glycemic
variability. HbAlc reductions were modest and heterogeneous,
primarily observed in individuals with poor baseline glycemic
control. No consistent effects on body weight were identified.
Observed outcomes were strongly influenced by adherence,
intensity of supervision, and concurrent pharmacotherapy, with
variability and attenuation of effects in real-world settings.

Conclusions: Personalized nutrition in T2DM is associated
with short-term improvements in selected metabolic parameters,
particularly postprandial glycemia. However, available data do
not provide sufficient evidence of independent effects. Taken
together, randomized trials suggest short-term metabolic
improvements; however, the approach appears more appropriate
as a supportive strategy within structured care rather than a
standalone therapeutic modality.

Key words. Personalized nutrition, digital diet therapy,
type 2 diabetes, postprandial glycemia, glycemic variability,
adherence.

Introduction.

Type 2 diabetes mellitus (T2DM) is one of the most prevalent
chronic metabolic disorders worldwide and is associated with
increased cardiovascular morbidity, mortality, and substantial
economic burden [1].

Contemporary T2DM management relies on a combination
of pharmacotherapy and lifestyle modification, with dietary
intervention regarded as an essential component of treatment
[2]. However, in routine clinical practice, the effectiveness of
dietary strategies is often limited and poorly reproducible outside
controlled settings. It remains unclear whether individualized

© GMN

nutritional approaches provide clinically meaningful advantages
over standard dietary recommendations.

Interindividual variability in postprandial glycemic responses
has driven the development of personalized nutrition concepts,
which aim to tailor dietary recommendations according to
metabolic and behavioral characteristics of the individual [3-
9]. With the implementation of continuous glucose monitoring
systems and algorithm-based predictive models, interest in
this approach has increased substantially. Several studies have
demonstrated short-term improvements in metabolic parameters;
however, findings remain heterogencous and highly dependent
on study design and population characteristics [10,11].

Most available studies focus on surrogate metabolic markers,
whereas the impact of personalized nutritional interventions on
long-term clinical outcomes remains uncertain. This limitation
complicates interpretation of observed effects and their
comparison with the established benefits of pharmacological
interventions.

The aim of the present systematic review was to evaluate the
clinical relevance of personalized nutritional interventions in
adults with T2DM.

Materials and Methods.

Study design:

This study was conducted as a systematic review with
qualitative (narrative) synthesis and prepared in accordance with
the PRISMA 2020 statement. The objective was to assess the
clinical effectiveness of personalized nutritional interventions in
adults with T2DM.

The review protocol was not formally registered due to the
exploratory nature of the topic and the substantial heterogeneity
of included interventions; however, the methodology was
predefined prior to study selection.

Literature Search:

A comprehensive literature search was performed in PubMed/
MEDLINE, Embase, and Web of Science without geographic
restrictions. Manual screening of reference lists from relevant
publications was additionally conducted.

The search strategy combined terms reflecting population,
intervention, and outcomes, including:

type 2 diabetes mellitus, personalized nutrition, precision
nutrition, digital nutrition, algorithm-based diet, HbAlc,
postprandial glucose, glycemic variability, adherence, and
continuous glucose monitoring.

The term “precision nutrition” was included during the search
phase to maximize coverage; however, the term “personalized
nutrition” is used throughout the manuscript to denote clinically
individualized dietary interventions.

The primary search period covered publications from January
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2015 to January 2025; earlier studies were included if deemed
conceptually relevant. The literature search was performed on
January 18, 2026, across all selected databases. Detailed search
strategies are provided in Appendix A.

Eligibility Criteria.
Inclusion Criteria:

Original clinical studies meeting the following criteria were
included:

. Adults (>18 years) with type 2 diabetes mellitus

. Evaluation of personalized and/or digitally
supported nutritional interventions (individualized dietary
recommendations or algorithm-based approaches)

. Presence of a comparator group (standard dietary
advice, usual care, or non-personalized dietary intervention) or
pre—post analysis

. Reporting of metabolic or clinical outcomes, including
postprandial glycemia, glycemic variability, HbAlc, body
weight, or adherence

Postprandial glycemia and glycemic variability were considered
primary outcomes, whereas HbA ¢, body weight, and adherence
were secondary outcomes.

Exclusion Criteria:

. Exclusively pharmacological interventions

. Absence of nutritional personalization

. Lack of original clinical data

. Reviews, editorials, conference abstracts, and

experimental laboratory studies
Study Selection and Data Synthesis:

Study selection was performed in two stages: screening of titles
and abstracts followed by full-text assessment for eligibility.
Reasons for exclusion at the full-text stage were documented
and are presented in the PRISMA flow diagram.

A quantitative meta-analysis was not conducted due to
substantial clinical and methodological heterogeneity across
interventions, outcome definitions, study designs, and follow-up
durations, which precluded statistically valid pooling of results.
Therefore, a qualitative narrative synthesis was performed,
focusing on clinical interpretation of metabolic effects and
the limitations of extrapolating these findings to long-term
outcomes.

The review aimed to evaluate the incremental clinical value
of personalized nutritional interventions compared with standard
dietary care.

Risk of Bias Assessment:

Risk of bias was independently assessed by two reviewers using:

. RoB 2 for randomized controlled trials

. ROBINS-I for observational and real-world studies

Disagreements were resolved through discussion.

Overall risk of bias was categorized as low, some concerns, or
high/serious.

Results.

Study Selection:

The study selection process is illustrated in the PRISMA flow
diagram (Figure 1).

A total of 144 records were identified through database
searching (PubMed: 61; Web of Science: 41; Embase: 42). After

Records identified from databases

IDENTIFICATION

PubMed (n = 61)
Web of Science (n = 41)

Embase (n = 42)

Y

{ Total records identified (n = 144) ]

Y

[ Records after duplicates removed (n = 68) ]

4

SCREENING [

Records screened (title and abstract)
(n=68)

Records excluded (n = 58)

Reasons: reviews, protocols, descriptive studies,
non-personalized nutrition, no clinical cutcomes

1

V i \

ELIGIBILITY

Full-text articles assessed for eligibility
(n=12)

Full-text articles excluded (n = 2)

- absence of personalized Intervention
- absence of comparator or clinical outcomes

Y

-

INCLUDED

\

Studies included in qualitative synthesis
(n=10)

\

Figure 1. PRISMA 2020 flow diagram
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removal of duplicates, 68 records remained for title and abstract
screening. Of these, 58 were excluded due to failure to meet
the inclusion criteria (review articles, study protocols, pediatric
populations, absence of nutritional personalization, or lack of
relevant clinical outcomes).

Twelve articles underwent full-text assessment. Two
publications were excluded at this stage due to absence of
personalized nutritional intervention or lack of relevant clinical
outcomes.

Ultimately, 10 publications representing seven independent
research projects were included in the qualitative synthesis.

Characteristics of Included Studies:

Ten publications representing seven independent research
projects were included in the qualitative synthesis. Six studies
were randomized interventional trials, whereas four were
conducted as real-world studies without randomization or
control groups.

Most interventions were based on digital technologies
for nutritional personalization, including algorithm-based
prediction of postprandial glycemic responses, continuous
glucose monitoring (CGM) data integration, and digital twin
models. Less frequently, microbiome-oriented approaches and
dietary optimization models were applied.

Comparator groups in randomized trials were heterogeneous
and included standard dietary recommendations, low-fat diets,
or behavioural weight-loss programs. In real-world studies,
comparators were often absent, and analyses were typically
conducted using pre—post designs. The modelling study was
included to illustrate emerging precision nutrition frameworks;
however, it did not contribute to the estimation of clinical
effectiveness outcomes.

Evaluated outcomes primarily consisted of surrogate
metabolic parameters. The most frequently assessed endpoints
were postprandial glycemia, glycemic variability, and HbAlc.
No study evaluated long-term clinically meaningful outcomes.

Risk of Bias:

Most randomized controlled trials were assessed as having
low or moderate risk of bias. Two studies (Popp et al., 2022;
Kharmats et al., 2023) were classified as low risk due to
comparable co-interventions across groups and the use of
objective metabolic endpoints.

Other randomized studies presented methodological
limitations, primarily related to the impossibility of blinding
participants in dietary interventions and differences in the
intensity of interaction between participants and the research

Table 1. Risk-of-bias assessment of included studies.

Study Design

Shamanna 2024a Randomized controlled trial
Shamanna program (2020-2024 Single-arm real-world cohort
multiple reports)

Popp 2022 Randomized controlled trial
Rein 2022 Randomized crossover trial
Kallapura 2024 Randomized controlled trial
Kharmats 2023 Randomized controlled trial
Joshi 2023 Randomized controlled trial
Alaof¢ 2024 Nutrition modelling study
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teams.

In the randomized crossover study (Rein et al., 2022),
potential carryover effects represented an additional source of
uncertainty, despite the presence of within-subject control.

The digital twin program reported by Shamanna and colleagues
included one randomized study with moderate risk of bias and
several single-arm real-world analyses with serious risk of bias
due to absence of control groups, self-selection of motivated
participants, and concurrent therapy modifications.

The study by Joshi et al. and the microbiota-based intervention
by Kallapura et al. were also assessed as having moderate risk
of bias, as observed improvements may have partially reflected
intensified clinical supervision rather than the independent
effect of nutritional personalization.

The modelling study (Alaofé et al., 2024) did not assess
clinical outcomes and was therefore not included in the risk-of-
bias synthesis.

Overall, limitations in evidence certainty were primarily
attributable to performance bias and behavioural factors
inherent to lifestyle interventions, whereas measurement bias
was minimal due to reliance on laboratory-based metabolic
parameters.

Certainty of Evidence:

Overall certainty of evidence was evaluated using GRADE
methodology, considering risk of bias, inconsistency of results,
indirectness of outcomes, imprecision, and study design
characteristics. A structured GRADE Summary of Findings
table is presented in Table 4.

Although several randomized controlled trials were included,
overall certainty ranged from moderate to low across outcomes.
Certainty was highest for short-term postprandial glycemic
outcomes in randomized settings. For HbAlc, glycemic
variability, and body weight, certainty was downgraded due to
heterogeneity of results, reliance on surrogate metabolic markers,
limited follow-up duration, and inclusion of uncontrolled real-
world studies with serious risk of bias.

The absence of long-term clinical endpoint data resulted in
very low certainty regarding the impact of personalized nutrition
on clinically meaningful outcomes.

Effects in Randomized Controlled Trials:

Six randomized controlled trials, including one crossover
design, compared personalized nutritional interventions
with active control strategies, including standard dietary
recommendations and structured dietary programs. The majority
of trials focused on short-term metabolic outcomes, particularly

Tool Overall risk of bias
RoB-2 Some concerns
ROBINS-I Serious

RoB-2 Low

RoB-2 (crossover) Some concerns
RoB-2 Some concerns
RoB-2 Low

RoB-2 Some concerns

Not applicable Not assessed



Table 2. Characteristics of included studies.

Author, Year

Shamanna et
al., 2024a

Popp et al.,
2022

Rein et al.,
2022

Kallapura et
al., 2024

Kharmats et
al., 2023

Joshi et al.,
2023

Shamanna et
al., 2021

Shamanna et
al., 2020

Shamanna et
al., 2024b

Alaofé et al.,
2024
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Country

India

United States

Israel

India

United States

India

India

India

India

Benin (West
Africa)

Study design

Randomized
controlled trial

Randomized
controlled trial

Randomized
crossover trial

Randomized
controlled trial

Randomized
clinical trial

Randomized
controlled study

Retrospective real-
world study

Retrospective real-
world analysis

Retrospective real-
world study

Model-based
precision nutrition
study

Population

Adults with T2DM

Adults with early
type 2 diabetes or
abnormal glucose
metabolism and
obesity

Adults with newly
diagnosed type 2
diabetes mellitus

Adults with type 2
diabetes mellitus and
hyperlipidaemia

Adults with
prediabetes or
moderately controlled
type 2 diabetes

Adults with type 2
diabetes mellitus

Adults with type 2
diabetes mellitus

Adults with type 2
diabetes mellitus

Adults with type 2
diabetes mellitus

Adults with type 2
diabetes mellitus

Type of
personalization
Digital twin—based
personalized nutrition
Algorithm-based
personalized diet
based on predicted
postprandial glycemic
response (PPGR)
Machine learning—
based personalized
diet integrating
clinical and
microbiome features

to predict postprandial

glucose responses
(PPGR)
Microbiota-based
personalized nutrition
guided by whole-
genome shotgun
metagenomics

Personalized diet with

app-based feedback
to reduce postprandial
glycemic responses
using CGM data
Al-driven digital
twin—based
personalized nutrition
with meals selected
to minimize predicted
postprandial glycemic
response

Digital twin—enabled
Twin Precision
Treatment (TPT)
program

Digital twin—enabled
precision nutrition
program based on
CGM, dietary intake
data, and machine
learning algorithms
Digital twin—enabled
precision nutrition
program based on
CGM, dietary intake
data, and machine
learning algorithms
Precision nutrition
using linear goal
programming to
optimize culturally
appropriate diets

Comparator

Standard dietary advice

Low-fat diet (<25% of
total energy intake)

Control diet /
standard dietary
recommendations

Standard diabetic
nutritional guidance

Standardized low-fat
diet with behavioral
weight loss counseling

Standard care

None (single-arm real-
world program)

None (single-arm real-
world program; pre—
post analysis)

None (single-arm real-
world program; pre—
post analysis)

None (dietary
optimization model)

Main outcomes

HbAlc, glycemic
control

Weight loss (primary),
postprandial

glycemia and HbAlc
(secondary)

Postprandial
glycemia, HbAlc,
glycemic control,
metabolic health

HbAIc, blood
pressure,
inflammatory markers
(CRP), microbiota
composition

Glycemic variability
(MAGE), HbAlc

HbA 1c, medication
reduction, liver
function parameters,
visceral adiposity
(MRI)

Glycemic variability,
body mass index,
blood pressure,
antihypertensive
medication use

HbAlc, body weight,
insulin resistance
(HOMA-IR),
medication use

HbAlc, body weight,
insulin resistance
(HOMA-IR),
glycemic control,
medication use

Dietary adequacy,
affordability, and
cultural acceptability



Table 3. Summary of personalization strategies and reported clinical outcomes.

Study

Shamanna et al., 2024a
(with supplementary real-
world reports 2020-2024)

Design

RCT with supplementary

real-world analyses

Personalization approach

Digital twin—based nutrition
program

Popp 2022 RCT Algorithm-based (PPGR)
Rein 2022 Randomized crossover ML + microbiome (PPGR)
Kallapura 2024 RCT Microbiome-based
Kharmats 2023 RCT CGM app-guided
Joshi 2023 RCT Digital twin

Linear goal programming—
Alaofe 2024 Modeling study based precision nutrition

Table 4. Summary of Findings (GRADE assessment).

model

Comparator

Standard diet / none

Low-fat diet
Standard diet
Standard diet

Behavioral diet
Standard care

None (model-based
analysis)

Indirectness
Surrogate endpoint
Surrogate endpoint

Heterogeneous effects Surrogate endpoint

Imprecision

Short follow-up

Key outcomes
HbAlc, glycemic
variability, body
weight, blood pressure,
medication use
Weight, HbAlc, PPG
PPG, HbAlc

HbAlc, BP, CRP
Glycemic variability,
HbAlc

HbA 1c, medication
reduction

Dietary adequacy,
affordability, cultural
acceptability

Overall
certainty

Moderate

Small sample sizes Low

Short duration Low

Outcome Study type Risk of bias | Inconsistency
Postp rapdlal RCTs Some concerns Moderate .
glycemia heterogeneity
Glycemic variability RCTs Some concerns InCOI‘{S.l stent
definitions

HbAlc RCTs + observational Mg(ed (low to

serious)
Body weight RCTs Some concerns Inconsistent
Long-term clinical None . o

endpoints

Table 5. Summary of metabolic effects of personalized nutrition in T2DM.
Pattern of effect

Outcome Observed effects

Postprandial glycemia 5;%1113332 in glucose excursion
Glycemic variability gjﬁ;?;ﬁ;;n daily glucose
HbAlc Modest reduction or no change
Body weight Minimal or no change

Energy intake Spontaneous reduction

postprandial glucose levels, glycemic variability, and HbAlc.

Reductions in postprandial glucose excursions were reported
in most randomized studies, especially in interventions utilizing
continuous glucose monitoring or individualized predictive
algorithms. Decreases in glycemic variability were also
described, although the clinical relevance of these changes
remains uncertain due to the absence of universally accepted
thresholds.

HbA1c reductions in randomized trials were generally modest,
ranging approximately from —0.3% to —1.2%, with greater
effects observed among participants with higher baseline values.

Taken together, randomized trials suggest short-term
metabolic improvements associated with personalized nutrition.
However, the magnitude of effect appears influenced by
baseline characteristics, adherence, and intervention intensity,
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Relatively consistent

Secondary effect

Indirect for clinical

Limited duration Low
outcomes

Not assessed No data Very low

Key limitations

Short follow-up duration;
methodological variability
Lack of standardized clinical

I .
nconsistent thresholds

Limited sensitivity to short-term
Heterogeneous . .

interventions
Unstable Absence of structured caloric

restriction
Behavioral factors difficult to
isolate

which constrains interpretation of long-term clinical impact.
Postprandial Glycemia:

The most consistently reported effect of personalized nutrition
was a reduction in postprandial glucose excursions. In studies
using individualized recommendations based on CGM data
or algorithm-based analyses, a substantial proportion of
participants demonstrated reduced postprandial glucose peaks.
These effects were typically observed within the first weeks of
intervention.

Importantly, improvements in postprandial glycemia were not
solely attributable to carbohydrate reduction but were associated
with modifications in meal composition, macronutrient
distribution, meal timing, and individualized metabolic
responses to specific foods.



A reduction in glycemic variability was also frequently
reported. Although decreased daily glucose fluctuations may
reflect improved metabolic stability, the long-term clinical
significance of this parameter remains debated [12].

HbA1c and Overall Glycemic Control:

Because most included studies were of short duration, analyses
focused primarily on postprandial glycemia, variability, and
HbAlc.

As described in the preceding section, HbAlc reductions
in randomized trials were modest and heterogeneous across
studies, and absence of marked change does not necessarily
indicate ineffectiveness but limits assessment of clinical benefit
based solely on this integrative biomarker [13].

Energy Balance and Body Weight:

Effects of personalized nutrition on body weight were weak
and inconsistent in short-term studies. Some reports described
spontaneous reductions in caloric intake without explicit energy
restriction; however, clinically meaningful weight loss was
generally not observed.

This distinguishes personalized nutritional approaches from
structured weight-loss programs [14]. The primary aim of
personalized nutrition is optimization of metabolic responses
to food rather than rapid weight reduction. Nevertheless, this
characteristic limits extrapolation of findings to long-term
clinical outcomes [15].

Overall, short-term evidence indicates improvements in
selected glycemic profile parameters, particularly postprandial
glycemia. However, the clinical significance of these changes
remains constrained by reliance on surrogate endpoints and
limited follow-up duration.

A summary of observed metabolic effects is presented in
Table 5.

Effects in Single-Group and Real-World Studies:

Uncontrolled real-world and pre—post studies, primarily
represented by multiple reports from the Shamanna program,
described larger improvements in glycemic parameters
compared with randomized trials. In some cohorts, HbAlc
reductions exceeded —2% and were accompanied by changes
in body weight, medication use, and other metabolic indicators.

However, these findings should be interpreted with caution.
The absence of control groups, self-selection of highly
motivated participants, potential modification of concomitant
pharmacotherapy, and intensified clinical supervision
substantially increase the risk of bias. As assessed using
ROBINS-I, these studies were classified as having serious risk
of bias.

Therefore, while real-world analyses suggest potential
feasibility and scalability of personalized nutrition programs,
they do not provide confirmatory evidence of independent
clinical effectiveness. The magnitude of reported effects
may partially reflect behavioural engagement and structured
program support rather than the isolated physiological impact
of algorithm-driven dietary personalization.
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Discussion.

Limited Translation of Metabolic Effects into Clinical
Outcomes:

Included studies predominantly demonstrated short-term
improvements in postprandial glycemia and, in some cases,
reductions in glycemic variability. However, none evaluated
clinically meaningful endpoints such as cardiovascular events,
progression of microvascular complications, or mortality.
Consequently, the observed changes reflect modifications of
intermediate physiological parameters rather than evidence of
impact on long-term disease prognosis [16,17].

Interpretation of these findings is further complicated by
concurrent pharmacotherapy. Modern glucose-lowering agents
independently influence both glycemic control and clinical
outcomes [18,19]. The absence of data on hard clinical endpoints
contrasts with large randomized lifestyle trials in which
cardiovascular outcomes were directly assessed [20,21]. In most
included studies, medication adjustments were either permitted
or insufficiently controlled, making it difficult to disentangle
the effect of nutritional personalization from overall treatment
intensification. Therefore, observed metabolic changes may
represent the combined impact of multiple interventions rather
than the isolated effect of algorithm-driven dietary modification.

Behavioral Nature of Observed Effects:

The magnitude of effects consistently depended on patient
adherence and the intensity of supervision. The role of adherence
as a determinant of clinical outcomes in T2DM has been well
established [22,23]. Reduced engagement with digital systems
was associated with diminished compliance and attenuation of
metabolic improvements.

Continuous glucose monitoring may enhance metabolic
control in real-world settings; however, its effectiveness largely
depends on behavioural adaptation [24,25]. Systematic reviews
of digital interventions in T2DM similarly report moderate and
variable benefits influenced by user engagement [26,27].

Taken together, these observations suggest that part of
the observed benefit may be attributable to enhanced self-
monitoring and increased disease awareness characteristic of
high-engagement interventions, rather than solely to the specific
effect of algorithm-based nutritional personalization [22-28].

Controlled Trials versus Real-World Practice:

Metabolic effects were generally more pronounced in
randomized controlled trials, whereas real-world studies showed
attenuation of effects over time. These differences highlight the
substantial influence of organizational and behavioural factors
on intervention outcomes.

High variability of results outside controlled environments,
combined with serious risk of bias in real-world studies,
suggests that a proportion of the observed effect may partially
reflect selection of more motivated participants and enhanced
follow-up intensity rather than a reproducible physiological
impact of personalized nutrition [29-31].

Thus, current evidence appears to demonstrate feasibility
under active support conditions rather than confirmed universal
clinical effectiveness.



Applicability Limitations: Digital and Health Literacy:

The effectiveness of digitally mediated interventions depended
substantially on patients’ ability to interpret monitoring data and
integrate recommendations into daily behaviour. Socioeconomic
conditions, access to digital devices, and stability of interaction
with healthcare systems often exerted influence comparable to
baseline metabolic status.

Patients with higher levels of engagement and digital
literacy more frequently demonstrated sustained glycemic
improvements, whereas reduced interaction with support
systems was associated with attenuation of effect. This suggests
that part of the observed metabolic benefit may reflect patient
participation and implementation context rather than solely the
mechanism of nutritional personalization.

Given the limited number of studies, moderate risk of bias, and
pronounced dependence on behavioural factors, generalizability
of current findings to broader clinical practice remains restricted.
This aligns with the broader issue of limited reproducibility of
clinical research in real-world settings [31].

A notable limitation of this review is the absence of formal
pre-registration of the protocol (e.g., PROSPERO), which
introduces a potential risk of reporting bias and selective
outcome reporting. Although the methodology and eligibility
criteria were defined a priori before study selection, and the
review process adhered consistently to these predefined criteria,
the lack of prospective registration reduces transparency and
may limit reproducibility. This should be considered when
interpreting the findings.

Conclusion.

Personalized nutritional interventions in type 2 diabetes are
associated with short-term improvements in selected metabolic
parameters, particularly postprandial glycemia. However,
available data do not provide sufficient evidence of independent
effects.

Observed benefits are strongly influenced by adherence,
intensity of supervision, and organizational context, limiting
reproducibility outside controlled research settings. At
present, personalized nutrition may be considered a supportive
component of dietary management for motivated patients rather
than a standalone therapeutic strategy.

Clarification of its clinical significance requires long-term
studies with strict control of concomitant therapy and assessment
of hard clinical endpoints.
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Abstract

gmbo:  3gOLMbsoHYdMo 33905 by Mg3ce™
39Go©  3obobowgds,  MmymeiE  Godo 2 FogMosbo

©05093oL (T2DM) dseonzgol 3md3mbgb@o, 0mdgs dobo
3w0b03m®mo 360d369mmds s H93MHMEOYEOMJISMDS
3M6GOHM@OMHYOMwo  JoMMdgOol  adMgm 3303
35D MEsss bbbz vyeo.

d0Bobo: gx3sLgl 3gMLMbscrobgdwo bmEHogomwo
0639M39630900L 95399E0bMds LBHBIOGHW O GO

03m096s3000msb  Ggotgdom  T2DM-ob  djmby
DOELOM 353096¢9090.

Tobos s FgmMmEgdo: obbmMogw@s bobEGgds@rdo
dodmbogrgs  2015-2025  fergddo  4sdmd39ybgdyeo

33©93900L  Logdzgewbg (PubMed/MEDLINE, Embase
©> Web of Science). Bsowmmo ogm m®oyobsermdo

3wobozgm®o 3393900,  OHMIWgdoE  0x3L9dwbIb
390bmbowobgdm b gomeHMw  ByGGdogome
0639039630906  T2DM-ol  3dmbg  BOEILEOWWgdTO.
d0M0msEO  35dmbsgwgdo  ogm  3mbGH3Mmeboommo
3039005 s 3W03930M0  35MH050JEXMDY;  FgMMOEO
— HbAlc, Ubgmaol  dsbs  ©@d  09ms300Lodo

JOMRMgds. IJOMPOMEMP0MM0 39EJMHMYqbmdoL odm
396bmM309w@s  boMolbmdMmozo Lobmgbo. sbsewrobdo
Bsormao ogm 10 390035300 (7 8093009090
369dH0).

dggpgdo:  dgHob  33wgzgddo  dgogdloOEs
30LB3MbE0Mwo  4u3mBol 303900l Fgd306MHgds o
DmyogMo d90mbggzod0 — 3a039d0MMmO 3560007 MBdOL
990306905  8m3@g350096  3gMomdo.  HbAlc-ob
33X0g0900 04m HBMmdogMo s 39GH9OM™maqbwmwo, MBdM
393mbs@ o 37900 Lsfiyobo 039900 3mbEHMmMmeol
ddmbg  353096(39080.  Lbgmmol  dsboby  ByMmoo
393ghs oM admgargbos.  dogdYwo 9890
360336900 m3zs6foms 0ym ©s8m300gd0mwo 35309630l
9O gdsbY, FgmzoegHgmdol 0bEHgblogmdsls s
0563bgd  BoMHT3MMNGM305DY; Mo 3¢00bo e
3653303530 98399AH0, Omymes Habo, d30MHEIdMS.
@336 3gObmboeobgdamo 3390  T2DM-ob
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OB SbMEomEYds  9m3Eg350056  F9EodmEE
30999x3919dL96, FoblozMMMYd0m 3MbiGH3Mbowwo
3w03gdool  dbM0gz.  0MdEs, 9079505 96 sMLYIMBL

Uo305G0bo 8330390 gds  dolo  ITMMIOEIOILO
393wgbol  Gglobgd  3wobozmGo 8609369 mgsb
290mbogegdby.  90bodbmeo  oamds  8godergds

39bobogdmgl HMamOE ©sdbAsmg LEAMIGIR0S O
365 ©9M300JOJ0 MYMHS309wo FgoMmEO. LSFOMHMS
bobamdrogo 3393900 935360 3w0bozMMo LsdMmEMmMm

DaoG0mgdol dggsligdom.

Keywords:  3g@bmbocrobgdmmo 33905,  308OHMO
©0YHMMYM5305, G030 2 BodMosbo  ©0sdgFO,
3L E3MoboMo 3039000, 31039909960
39560509 Md, GHMNYIIOS.

AHHOTALUA.

AKTYaJIbHOCTD: INepconanusupoBanHoe NHUTaHHE

paccMarpuBaeTcsi Kak OJMH M3 BO3MOXHBIX KOMITOHEHTOB
BEJICHHs MAIMEHTOB C caxapHbIM nuadetom 2 tuma (C2),
OJIHAKO €r0 KIMHWYECKas 3HAYNMOCTh W BOCIPOHM3BOIUMOCTh
BHE KOHTPOJHMPYEMBIX YCIOBHH OCTAlOTCA HEZOCTATOYHO
OIpeAeIEHHBIMH.

Heab: Onenuts 3PPEKTUBHOCTH IEPCOHATN3NPOBAHHBIX
HYTPUTHBHBIX BMEIIATEIIHCTB M0 CPABHEHHUIO CO CTaH/IAPTHHIMU
JUETHYECKHMH PEKOMEHIALMSIMUA Y B3POCIBIX IAIMEHTOB C
caz.

Martepuanbsl u Mmetoabl: IlpoBenéH cucreMaTudyeckuit
0030p myOmukarmmit 2015-2025 rr. B 6aszax PubMed/
MEDLINE, Embase 1 Web of Science ¢ A0moIHUTEIBHBIM
PYYHBIM TIOUCKOM. Bximouanuce OpHUTHHAIBHBIE
KIIMHUYECKHE HMCCIEN0BaHus y B3pociblx mamueHtoB ¢ CJI2,
OLICHMBAIOIINE  NEPCOHAIM3UPOBAHHBIE WJIN  LU(PPOBHIC
HYTPUTHBHBIE BMENIATEJLCTBA W  COZAEPIKAIUE TPYIIy
cpaBHEeHUs 100 aHaM3 «J0—Tocae». OCHOBHBIMH HCXOJaMU
SIBJSUTUCH TIOCTIIPAaHAMANbHAS TIIMKEMHS M TIHMKEMHUYecKas
BapuabenpHOCTh; BTOpMYHBIMH — HbAlc, mMacca Tema u
MIPUBEP)KEHHOCTh Tepanuu. B CBS3M C TeTeporeHHOCTHIO
JM3aliHOB BBITIOJIHEH Ka4eCTBEHHBIM CHHTE3 JaHHBIX. B ananmm3
BKtoueHo 10 myOnukanuii (7 He3aBUCHMBIX TIPOCKTOB).

PesyabTaThl: B OONBIIMHCTBE BKIFOUEHHBIX HCCICIOBAHUH
MIePCOHANIM3UPOBAaHHBIE ~ BMEIIATEIECTBA  CONPOBOXKIAIHCH
CHIDKEHHEM aMIUTUTYIbl IOCTHPAHIUATIBHBIX TITMKEMUYECKHX
IIMKOB M B psijie CIy4aeB — YMEHBIICHHEM TIIMKEMHYECKON
BaprabeIbHOCTH B KPaTKOCPOYHOH mepcrekTuse. VM3menenus
HbAlc ObptM yMEpeHHBIMH U TETCPOTCHHBIMH, 4YaIlle
HaOII0JaTCh Y TALMEHTOB C HCXOJHO HEY/IOBIETBOPUTEIBHBIM
TJIIKEMUYECKUM  KOHTpojieM.  CyIIeCTBEHHOTO  BIMSHHMSA
Ha MacCy Tella BBIIBIEHO He Oblio. BwIpaxkeHHOCTH
3aperuCTpUpPOBaHHBIX  A(¢QekToB 3aBucena OT  YpOBHSA
MIPUBEP)KEHHOCTH,  WHTEHCHBHOCTH  CONPOBOXICHHUS U
CONyTCTBYyIOIeH (hapMakoTepanuy 1, Kak IpaBUiIo, CHIXKAIACh
B YCJIOBHSAX PEaITbHON KIIMHWYIECKON IPaKTHKH.

BeiBoasi: IlepconanusupoBannoe nuranue mpu CIA2 Moxer
CIIOCOOCTBOBAaTh YIYUIICHUIO OTAENBHBIX METa0OINYECKHX
TOKa3aTenew, MIPEUMYILECTBEHHO MOCTIPaHANATBEHON
TJIMKEMUHW; OIHAKO B HACTOSIIEE BpEMS OTCYTCTBYIOT
yOenuTenbHbIe JaHHBIE O €ro CaMOCTOSTEIFHOM BIHSHHUA
Ha  KIMHUYECKH 3HAuUMble HMCXOmbl. OQQEeKTs  BO



MHOTOM  OHNPEACTAIOTCA MNOBCACHUYCCKUMU q)aKTOpaMI/I u
OpraHMU3allMOHHBIMU YCJIOBUSAMU PEAIU3AllMU BMCHIATCIILCTBA,
YTO MO3BOJIACT paCCMAaTpUBATh HaHHBIﬁ nmoaxoJ CKopee
KaxKk HOJ_'[Z[ep)KI/IBaIOHII/Iﬁ QJIEMCHT JUETOTCpanru, a HE Kak
CaMOCTOATCIIbHY O neqe6Hon CTpaTeruro. I[J'IH YTOUYHCHU
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KIMHUYECKOH  3HAYMMOCTH  HEOOXOIUMBI  JUINTEJIbHBIE
HCCIIEIOBAHUS C OLEHKON KECTKUX KOHEUHBIX TOUEK.
KirodeBble cjoBa: MepcOHATU3UPOBAHHOE  IUTAHUE,
mudpoBasi  MeTOTepamnus, CaxapHeld amaber 2 Tuma,
MOCTIIPaHARAIbHAS TJIUKEMUS, TJIMKEMUYecKast
BapuabebHOCTb, IPUBEPIKEHHOCTb.
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