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Introduction. Nutritional support for elite athletes significantly affects performance and health, including recovery and adaptation to training
loads, body composition, and immune system status. At the same time, in practice, the prescription of specialized sports nutrition prod-
ucts (SSNPs) is often empirical and fails to account for the athlete’s actual diet, energy availability, laboratory parameters, and specific features
of the training process. This increases the risk of unjustified prescription of SSNPs and dietary supplements.

Objective. Systematization of current approaches to clinical decision-making in the field of nutritional support for athletes and development
of a practice-oriented model for selecting components of a nutritional program.

Discussion. The following key stages in clinical decision-making were identified: defining the goal, assessment of energy availability and
baseline nutrition, laboratory verification of suspected deficiencies, risk stratification, selection of a minimally sufficient intervention in the form
of SSNPs and dietary supplements. In most cases, the correction of the baseline diet was shown to be a priority, whereas additional nutritional
support should be applied in a targeted manner and only when clinical or laboratory indications are present.

Conclusions. Based on current literature data, an algorithm for clinical decision-making in the field of nutritional support for professional ath-
letes has been developed. Rational nutritional support for athletes should rely on the principles of evidence-based practice, personalization,
clinical safety, and dynamic monitoring. Clinical decision-making should be based not on the expansion of the regimen of SSNPs and dietary
supplements used, but on a sequential algorithm: diet — targeted diagnostics — clinically justified intervention — assessment of dynamics.
The correction of baseline nutrition and energy availability is the priority; SSNPs and dietary supplements should be applied in a targeted
manner and only when their benefits and safety for the specific type of exercise have been established.
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NPUHATUE BPAYEBHbIX PELLIEHUI B OBJTIACTU HY TPUTUBHOW MOAJEPXKKU
CMOPTCMEHOB: JOKA3ATEJIbHbIA I MEPCOHU®ULIMPOBAHHbI NOAXO[ (OB30P)

XK.B. TouwmHa™, AN, Kagbikosa', H.C. Magbiwes'?, E.[l. Konbinos'?, A.B. XKonuHckuin!, B.C. ®euieHko!, P.B. [ees'?

"HaumoHanbHbI LieHTp CROPTMBHOM MeanLmHbl PefepanbHoro Meanko-buonorndeckoro areHTcTaa, Mocksa, Poccus
2Poccuitcknin HaydHbI LEHTP xupypruv M. akagemuka b.B. Metposckoro, Mocksa, Poccus

BeepeHune. HyTputBHas NopaepkKka CMOPTCMEHOB BbICOKOMO Kacca CyLLECTBEHHO BINSET Ha paboTOCMOCOBHOCTL 1 340POBLE aT/IETOB,
BKJIKO4as MPOLECChl BOCCTAHOBEHWS 1 aanTaLum K TPEHUPOBOYHbBIM Harpy3kam, COCTaB Tefa 1 COCTOSIHNE UMMYHHOI cucTeMbl. BmecTe
C TEM Ha NPaKTUKe Ha3Ha4eHNs cneLannanpoBaHHbIX MPOAYKTOB AN NUTaHnst cnopTcMeHoB (CIMIM) HepeaKo HOCAT AaMAVPUHECKIIA Xapak-
Tep 1 He Bcerga OCHOBbLIBAKOTCA Ha OLEHKe (DaKTUHECKOro pauyoHa CNOPTCMEHA, Ero 3HEPreTUHECKOM JOCTYMHOCTU, a TakxXe nabopaTop-
HbIX NOKa3aTeNsax M 0COO6EHHOCTSIX TPEHUPOBOYHOI o NpoLiecca. ATO NoBbILLIAET PUCK HE060CHOBaHHOro HasHadeHust CIl 1 Bronornieckm
aKTUBHbIX J06aBOK K nuLle (BAL).

Llenb. Cuctematnsaums COBPEMEHHbIX MOAXOAOB K MPUHATUIO BpavebHbIX peLleHniA B 061acT HyTPUTUBHOM NOAAEPXKKN CMOPTCMEHOB
1 pa3paboTka NpaKkTUKO-OPUEHTMPOBAHHON MOAeNN BbI6opa KOMMOHEHTOB HY TPUTUBHOW MPOrpaMmbl.

O6cyxpeHne. BolgeneHbl kKmo4eBble aTanbl MPUHATIS BpadebHOro peLleHnst: OnpeaeneHe Lienn, oLeHKa SHepreTU4eckomn JOCTYNHOCTN
11 6a30BOro NUTaHns, nadoparopHas BepudrnKaLma npegnonaraeMblx HapyLLEHWA, CTpaTUdUKaLms pucka, BbIoop MUHUMabHO AOCTaTOY-
Horo BMellaTenbcTBa B Buae CIIM v BAL. NokasaHo, 4To B 60MbLUMHCTBE Cly4aeB NepBooYepeaHOe 3HaYeHNe MMEET KOPPEKLIMSI OCHOBHO-
ro pauyoHa nNUTaHKs, Toraa Kak AoNoNHUTeNbHas HyTPUTYBHASA NoAAepKKa AOMKHA MPUMEHSATECS «TOYEYHO» Y MPU HANMNHUN KITMHNHECKIMX
N 1abopaTopPHbIX MOKa3aHMIN.
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BbiBOAbl. Ha OCHOBaHMM COBPEMEHHbIX AaHHbIX NMUTEPaTypbl padpaboTaH anropuTM NPUHATUS BpadebHbIX PeLLeHn B 06nacT HyTPUTUB-
HOW NoAAep>KK1 MPoeCCnOoHanbHbIX CMOPTCMEHOB. PaupoHanbHas HyTpUTVBHaAS MoAAep»KKa CMOPTCMEHOB A0/MKHA CTPOUTHLCS Ha MPUH-
LmMnax [oKasaTenbHOCTUN, MepcoHanm3aLmnm, KIMHUYECKO 6e30MacHOCTH 1 AHaMNYECKOro HabmoaeHvs. BpadebHoe pelueHne JOmKHO
6a3MpoBaTbCst He Ha paclMpeHnn cxembl Npumensiemblx G n BAL, a Ha nocnegoBaTenbHOM anropuTMe: paumoH — TapreTHas ava-
FHOCTUKA — KNMHUYECKM 0O0CHOBaHHOE BMELLATENbCTBO — OLieHKa AUHaMUKN. [propuTeT — KoppekLys 6a30BOro NMUTaHNUS 1 3HepreTu-
Yeckom goctynHocTy; CMIM n BAL npumeHsaoTCs aapecHO 1 Npy foKa3aHHOW Nonb3e 1 6e30MacHOCTY A1 KOHKPETHOMO Braa Harpy3ku.

KntoyeBble cfioBa: CNOPTUBHAS MeauLVHa; HYTPUTUBHAsS MOQAEPKKa; BpadebHOe pelleHre; aHepreTndeckast JOCTYMHOCTb; CUHAPOM
OTHocUTeNbHOro aeduumTa sHeprim; REDs; neduumnt »kenesa; ButamuH D; sproreHHble CpeacTsa; broMapKepbl; NepCOHNMULMPOBAHHbI
noaxon

Ons untnposanus: MNpuwmHa XK.B., Kagsikosa AW, Tageiwes H.C., Konbinos E.., XXonuHckuin A.B., ®ewtenko B.C., Oees P.B. MpuHatre
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INTRODUCTION

Nutritional support in high-performance sports is
considered an integral part of the medical and bio-
logical support system, affecting tolerance to training
loads, adaptive processes, recovery, injury preven-
tion, and maintenance of the athlete’s health' [1, 2].
At the same time, modern sports nutritionology ex-
tends far beyond the simple calculation of dietary
calorie content and includes the assessment of en-
ergy adequacy, macro- and micronutrient supply,
eating behavior, and the justification and safety of
using specialized sports nutrition products (SSNPs)
and dietary supplements? [2].

In clinical practice, a sports medicine physician often
faces a contradiction between the high prevalence of di-
etary supplement and SSNP use among athletes (rang-
ing from 40 to 100% [3]) and the insufficient justification
of the corresponding prescriptions® [3]. A significant pro-
portion of nutritional interventions are initiated under the
influence of coaching recommendations, popularized
regimens involving dietary supplements and SSNPs, or
marketing influences. This increases the risk not only of
low efficacy but also of clinical errors, including unjus-
tified use of iron medications, vitamin D, high-protein
SSNPs, and ergogenic aids* [4-6], as well as the risk
of doping contamination, documented to be present in
12-58% of non-certified products® [3].

This issue is of particular relevance given the high
prevalence of conditions associated with low energy
availability (LEA) and Relative Energy Deficiency in
Sport (REDs)® [6]. These conditions are characterized
by decreased sports performance, impaired recovery,
frequent injuries, menstrual dysfunction in female ath-
letes, deterioration of bone metabolism, and adverse
psychological status. At the same time, isolated labora-
tory abnormalities do not always permit correct interpre-
tation of the clinical picture. Their interpretation should
take into account the training phase, training load, and
the characteristics of the baseline diet. In this regard,
clinical decision-making in the field of nutritional support
should follow a sequential algorithm based on the prin-
ciples of evidence-based medicine, personalized care,
and safety.

The study purpose was to systematize current ap-
proaches to clinical decision-making in the field of nu-
tritional support for athletes and to develop a practice-
oriented model for selecting nutritional prescriptions in
sports medicine.

A narrative review was conducted without a formal
systematic search. Normative documents from inter-
national professional societies were purposefully se-
lected — the International Olympic Committee (IOC),
the American College of Sports Medicine in collabora-
tion with the Academy of Nutrition and Dietetics and
Dietitians of Canada (ACSM/AND/DC), the International

" Position of the Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition and athletic performance. 2016.
https://doi.org/10.1016/.jand.2015.12.006; I0C consensus statement: dietary supplements and the high-performance athlete. 2018. https://doi.org/10.1136/
bjsports-2018-099027; I0C consensus statement on relative energy deficiency in sport (RED-S): 2018 update. https://doi.org/10.1136/bjsports-2018-099193

o o & ® ®

International Society of Sports Nutrition position stand: protein and exercise. 2017. https://doi.org/10.1186/s12970-017-0177-8

I0C consensus statement: dietary supplements and the high-performance athlete. 2018. https://doi.org/10.1136/bjsports-2018-099027

International Society of Sports Nutrition position stand: caffeine and exercise performance. 2021. htips://doi.org/10.1186/s12970-020-00383-4

I0C consensus statement: dietary supplements and the high-performance athlete. 2018. https://doi.org/10.1136/bjsports-2018-099027

I0C consensus statement on relative energy deficiency in sport (RED-S): 2018 update. https://doi.org/10.1136/bjsports-2018-099193; 2023 International Olympic

Committee’s (IOC) consensus statement on Relative Energy Deficiency in Sport (REDs). https://doi.org/10.1136/bjsports-2023-106994
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Society of Sports Nutrition (ISSN), as well as key original
studies, meta-analyses, and systematic reviews on the
topic under study.

The search was conducted in the bibliograph-
ic databases PubMed and elLibrary for the period
2005-2025 on the following topics: nutrition and ath-
letes; energy availability; relative energy deficiency
in sport; carbohydrate and endurance; protein re-
quirement and resistance exercise; iron deficiency
and athletes; vitamin D and athletes; caffeine / cre-
atine / nitrate / beta-alanine / sodium bicarbonate
and performance; dietary supplements and doping.
Equivalent keywords were included in the search in
Russian. Where multiple editions of a single norma-
tive/regulatory document existed, the edition in effect
at the time of manuscript writing was used.

The present work has a number of limitations that
should be taken into account when interpreting the con-
clusions:

e the numerical reference values (daily macronutrient
ranges, ferritin and 25(0OH)D thresholds, ergogenic
substance doses) are provided as average values.
Individual variability may be significant and, in some
cases, exceed average differences;

¢ the review does not detail the specifics of nutritional
support in individual groups of athletes — para-ath-
letes, youth and veteran athletes, athletes with con-
firmed chronic diseases, etc., for each of which sep-
arate methodological documents exist.

MAIN BODY
Structure of clinical decision-making

The conducted literature review showed that rational
decision-making in the field of nutritional support for
athletes cannot be reduced to the simple prescription
of SSNPs and/or dietary supplements. Clinical decision-
making should include several sequential stages: iden-
tification of the clinical problem — confirmation of its
nutritional nature — exclusion of non-nutritional causes
(gastrointestinal diseases, endocrinopathies, overtrain-
ing) — determination of the goal of nutraceutical pre-
scription — selection of a minimally sufficient strategy —
monitoring’ [7]. The most frequent indications for con-
sidering the application of nutritional support are de-
creased performance, delayed recovery, signs of low
energy availability (LEA), recurrent injuries, suspected

iron deficiency, the need for body composition correc-
tion, and preparation for competitions with high meta-
bolic demands® [1, 2, 4, 8].

Assessment of basic nutrition and energy
sufficiency

The literature review shows that, in a significant propor-
tion of cases, the starting point for clinical decision-mak-
ing should be an assessment of the athlete’s baseline
diet® [2]. In many athletes, in addition to long intervals
between meals and the absence of an adapted compe-
tition nutrition strategy, the following are also commonly
found:

¢ insufficient total caloric intake;

e mismatch between carbohydrate consumption and
training load volume;

e uneven distribution of protein intake throughout the
day.

Low energy availability (LEA). Recent publications
emphasize that LEA underlies a wide range of prob-
lems — from decreased athletic performance to hor-
monal status disturbances and impaired bone syn-
thesis'™® [9, 10]. Energy availability (EA) is calculated as
(energy intake — exercise energy expenditure)/ fat-free
mass (FFM), kcal/kg FFM/day.

Historically, the threshold of 30 kcal/kg FFM/day was
considered the boundary below which a cascade of
hormonal and metabolic disturbances develops [11]. In
the current IOC consensus (2023)"" and the associated
validated IOC REDs CAT2" tool, this concept has been
reformulated as follows:

e the LEA effects are considered as a continuum
from adaptive (short-term, moderate, compensa-
ble) to problematic (long-lasting, profound, mala-
daptive);

e the single numerical EA threshold is replaced by in-
dividual assessment taking into account sex, men-
strual cycle phase, genetics, psychological status,
and baseline load;

e physiological manifestations have been expanded:
neurocognitive and mental outcomes have been
added to the reduction of reproductive function,
bone mineral density, immunity, cardiovascular and
hematological status;

e decreased performance is separately described: im-
pairment of endurance, strength, coordination, cog-
nitive performance, and motivation;

7 Position of the Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition and athletic performance. 2016.
https://doi.org/10.1016/].jand.2015.12.006; I0C consensus statement on relative energy deficiency in sport (RED-S): 2018 update. https://doi.org/10.1136/

bjsports-2018-099193

8 10C consensus statement on relative energy deficiency in sport (RED-S): 2018 update. https://doi.org/10.1136/bjsports-2018-099193; International Society of
Sports Nutrition position stand: protein and exercise. 2017. https://doi.org/10.1186/s12970-017-0177-8

¢ Position of the Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition and athletic performance. 2016.
https://doi.org/10.1016/).jand.2015.12.006; International Society of Sports Nutrition position stand: protein and exercise. 2017. https://doi.org/10.1186/s12970-

017-0177-8
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e diagnosis relies on the IOC REDs CAT2 — a multi-
factorial scoring scale integrating clinical, laboratory,
and psychometric data.

Consequently, in athletes having complaints of
chronic fatigue, unstable body weight, recurrent stress
fractures, menstrual cycle disturbances in female ath-
letes, or decreased libido, erectile disfunction, or re-
duced morning testosterone levels in male athletes, the
primary intervention should be the restoration of energy
intake™ [6]. In contrast, correction of isolated symptoms
(e.g., prescribing iron supplements for reduced ferritin
without restoring EA) is of insufficient efficacy and delays
the establishment of the correct diagnosis.

Carbohydrates. Baseline carbohydrate provision
is calculated relative to body weight and distributed
according to the volume and intensity of the train-
ing microcycle. According to the joint position stand
of ACSM/AND/DC™ [12] and the recommendations of
Burke et al. [1], the recommendations for carbohydrate
intake are as follows:

e light load (up to 1 h/day of low intensity) —
3-5 g/kg/day;

e moderate (~ 1 h/day) — 5-7 g/kg/day;

e high (1-3 h/day of moderate or high intensity) —
6-10 g/kg/day;

e extreme (> 4-5 h/day) — 8-12 g/kg/day.

Regarding carbohydrate intake during exercise, ad-
ditional intake of fast carbohydrates is not required for
exercise lasting < 45 min; for exercise lasting 45—75 min,
small amounts or carbohydrate mouth rinsing are ac-
ceptable; for exercise lasting 1-2.5 h, it is recommended
to consume 30-60 g of carbohydrates per hour. For ex-
ercise exceeding 2.5 h, intake of up to 90 g/h is recom-
mended, provided that different types of fast carbohy-
drates are combined (glucose + fructose, 2:1) and prior
gastrointestinal adaptation has been performed™ [1,
13]. If less than 8 h elapse between exercise sessions,
it is recommended to ingest carbohydrates at a rate of
1.0-1.2 g/kg/h during the first 4 hours after exercise'.

Existing carbohydrate periodization strategies (“low-
carbohydrate training / high-carbohydrate loading before
competition”) [14] allow selective activation of mitochon-
drial biogenesis signaling pathways during low-intensity
training while maintaining high carbohydrate availability
before competition. Clinical application of such a strat-
egy requires competent supervision and is not indicated
for athletes with signs of LEA.

Protein. Dietary protein provision occupies a special
place in the nutritional support of athletes. High-protein

SSNPs are most justified in situations of energy deficit,
high training loads, detraining, injury, and the need to
preserve muscle mass' [8, 15]. At the same time, the
choice of an appropriate strategy should be based pri-
marily on dietary analysis, rather than on empirical use
of high-protein SSNPs.

According to the position stand of the American
College of Sports Medicine, the daily protein require-
ment for physically active individuals is 1.2-2.0 g/kg
body weight'®. For muscle hypertrophy and strength ad-
aptation, a meta-analysis by Morton et al. recommends
protein intake in the range of 1.6-2.2 g/kg. The authors
also note that increasing protein intake above 2.2 g/kg
does not lead to further gains in muscle mass [16]. Other
authors have reported protein requirements in trained
athletes of up to 2.3-3.1 g/kg FFM/day under condi-
tions of energy deficit and body mass reduction [10].
Russian specialists emphasize the need for further
research into the possible safe use of high-protein di-
ets (> 2.0 g/kg/day) in highly qualified athletes without
chronic kidney or liver diseases [17].

An important aspect of protein provision is the distri-
bution of protein intake throughout the day, rather than
only its total amount: for each meal (with 4-6 meals per
day evenly distributed throughout the day), 0.3-0.4 g/kg
body weight (~ 20-40 g) is recommended, with a leucine
content of at least 2-3 g [9, 15]. In addition, supplemen-
tary intake of 30—40 g of slowly absorbed protein (casein)
30 min before sleep enhances overnight muscle protein
synthesis without interfering with circadian rhythms.

Food-based protein sources (dairy products, eggs,
meat, fish, legumes) in an athlete’s diet are preferable,
whereas SSNPs in the form of whey protein isolates are
justified in cases of logistical constraints and within the
first hour after resistance exercise.

Laboratory diagnostics and clinical interpretation

Laboratory parameters in sports medicine have high in-
formative value only when interpreted in a clinically cor-
rect manner [18]. Physical exercise, dehydration, inflam-
matory response, menstrual cycle, competition period,
and specific features of training regimen can significantly
affect biochemical markers (Table 1) [19-22]. The most
frequently identified deficiencies among professional
athletes concern iron metabolism parameters and vita-
min D levels [4, 5] (Table 1).

Iron. Iron deficiency remains one of the most fre-
quently encountered problems, particularly among

8 ]0C consensus statement on relative energy deficiency in sport (RED-S): 2018 update. https://doi.org/10.1136/bjsports-2018-099193; 2023 International
Olympic Committee’s (IOC) consensus statement on Relative Energy Deficiency in Sport (REDs). 2023. https://doi.org/10.1136/bjsports-2023-106994
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Position of the Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition and athletic performance. 2016.

International Society of Sports Nutrition position stand: nutrient timing. 2017. https://doi.org/10.1186/s12970-017-0189-4
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Position of the Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition and athletic performance. 2016.

https://doi.org/10.1016/j.jand.2015.12.006; International Society of Sports Nutrition position stand: nutrient timing. 2017. https://doi.org/10.1186/s12970-017-0189-4
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International Society of Sports Nutrition position stand: protein and exercise. 2017. https://doi.org/10.1186/s12970-017-0177-8
Position of the Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition and athletic performance. 2016.
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017-0177-8

362

SKCTPEMAJIbHAA BMOMEVILIVIHA | 2026, TOM 28, Ne 3


https://doi.org/10.1186/s12970-017-0177-8
https://doi.org/10.1186/s12970-017-0177-8

REVIEW | SPORTS MEDICINE

female athletes, endurance sport athletes, and individu-
als with restrictive eating patterns. [6]. A decrease in fer-
ritin should not be viewed in isolation from the clinical
picture, hemoglobin (Hb) levels, iron transport, and in-
flammatory markers. Ferritin is an acute-phase protein;
therefore, at a C-reactive protein (CRP) level > 5 mg/L,
its value is elevated, potentially masking underlying iron
deficiency. Ferritin changes should be interpreted only
together with CRP; in the presence of inflammation,
transferrin saturation (TSAT) and soluble transferrin re-

ceptor (sTfR) levels are added to the assessment [4].

A three-stage classification of iron deficiency in ath-
letes is used [4, 19]:

e Stage | — depletion of stores: ferritin < 35 pg/L with
normal Hb and TSAT;

e Stage I — iron-deficient erythropoiesis: ferri-
tin < 20 pg/L and/or TSAT < 16%, elevated sTfR with
preserved Hb level;

e Stage Il — iron deficiency anemia: Hb < 130 g/L
(males) or < 120 g/L (females).

The meta-analysis by Burden et al. [21] showed that
correction of latent iron deficiency in athletes moderately
improves aerobic performance, with the greatest effect
observed in individuals with initially low ferritin levels. It
is important to consider that hepcidin levels increase
3-6 h after physical exercise, blocking iron absorption in
enterocytes; therefore, iron supplementation during this
period is of low efficacy [19].

Unjustified prescription of iron supplements in the
absence of clear indications may lead to adverse reac-
tions and may not resolve the underlying problem of
decreased performance. The study by Stoffel et al. [20]
demonstrated that 100 mg of elemental iron every other
day provides greater fractional absorption and fewer
side effects than daily intake.

Vitamin D. Correction of vitamin D status should be
carried out individually, taking into account seasonal-
ity, insolation, sport-specific characteristics, history of
stress-related bone tissue injuries, and laboratory re-
sults [5]. Routine prescription of high doses without con-
firmed deficiency does not comply with the principles of
rational therapy.

Clinically significant serum vitamin D (25(0OH)D) rang-
es [5, 22]:

e deficiency — < 30 nmol/L (< 12 ng/mL);

e insufficiency — 30-50 nmol/L (12-20 ng/mL);

e sufficiency — > 50 nmol/L (> 20 ng/mL);

e optimal range for athletes (especially with a his-
tory of stress injuries and during winter period) —
75-125 nmol/L (30-50 ng/mL);

e upper safety threshold — < 250 nmol/L (< 100 ng/mL).

Vitamin D deficiency is defined as a 25(0OH)D con-
centration < 20 ng/mL (50 nmol/L), insufficiency as a
25(0OH)D concentration 20-30 ng/mL (50-75 nmol/L),
and adequate levels as > 30 ng/mL (75 nmol/L). The rec-
ommended target 25(OH)D values when correcting vi-
tamin D deficiency are 30—60 ng/mL (75-150 nmol/L)™®.

The maintenance dose of cholecalciferol for ath-
letes is typically 10002000 IU/day. In cases of con-
firmed deficiency, 3000-4000 |U/day is prescribed for
8-16 weeks with monitoring of blood vitamin D levels.
In severe and confirmed deficiency, a physician may
prescribe short-term high doses (50,000 IU/week or
more) [5, 22]. Routine prescription of vitamin D without
laboratory verification is not justified, as evidence of its
efficacy in individuals with initially normal levels is contra-
dictory, and excessive intake above the upper threshold
may be associated with hypercalcemia.

Use of ergogenic aids

Previous research has shown that only a limited num-
ber of ergogenic aids possess sufficient evidence base
supporting their effectiveness in improving sports per-
formance (Table 2). Among the most extensively studied
are caffeine, nitrates, and certain carbohydrate strate-
gies?® [23-25]. Their use must meet a number of con-
ditions: a proven mechanism of action relevant to the
specific type of exercise; absence of contraindications;
prior testing during the training process; assessment of
tolerability; and exclusion of the risk of contamination
with prohibited substances?' [3].

Contamination with prohibited substances (ana-
bolic steroids, selective androgen receptor modulators,
stimulants) is recorded in 12-58% of non-certified prod-
ucts, predominantly in the categories of “pre-workout
complexes,” “fat burners,” and “testosterone boost-
ers”2, In a practical clinical decision-making model,
anti-doping verification of SSNPs and dietary supple-
ments (batch, certificate, ingredient status according
to the WADA Prohibited List, 2026%%) for the absence of
prohibited substances is a necessary step. Athletes of
the Russian national teams receive dietary supplements
and SSNPs from the “Formulary of Medicines, Dietary
Supplements, Specialized Food Products, and Medical
Devices of the FMBA of Russia Used for Medical and
Biomedical Support of Athletes of the Sports National
Teams of the Russian Federation”®, which undergo
testing for the absence of doping substances. In cases
where an athlete is not a member of a Russian national
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Table 1. Optimal laboratory panel for assessing the nutritional status of athletes

Parameter

Recommended values

Monitoring
frequency

Comment

Complete blood count:
hemoglobin (Hb), mean cor-
puscular volume (MCV)

Hb > 130 g/L (males),
> 120 g/L (females);
MCV 80-100 fL

2—4 times per year

Basic screening for anemia and
microcytosis

Ferritin together with C-reac-
tive protein (CRP)

Ferritin > 35 pg/L;
if CRP > 5 mg/L, correction
for inflammation is required

2—4 times per year

It is not interpreted in isolation;
use together with TSAT
and sTfR in the presence of
inflammation [4]

Serum iron, transferrin satura-
tion coefficient (TSAT), soluble
transferrin receptor (STfR)

TSAT = 20%

When iron defi-
ciency anemia is
suspected

For staging according to
Peeling / Sim [4, 19]

Vitamin D (25(0H)D)

> 50 nmol/L — mandatory;
75-125 nmol/L — target
range

2 times per year

Assessment together with Ca?,
P, alkaline phosphatase [5, 22]

Total protein, albumin

Albumin 35-50 g/L

1-2 times per year

Protein metabolism markers

Glucose, glycated hemoglo-
bin (HbA1c)

HbAlc < 5.7%,
glucose 3.9-5.5 mmol/L

Once per year

Exclusion of dysglycemia, espe-
cially in restrictive diets and/or
suboptimal protein intake

Lipid profile

According to general popula-
tion reference norms

Once per year

Assessment of metabolic
background

Urea, creatinine, estimated
glomerular filtration rate
(eGFR)

eGFR > 90 mL/min/1.73 m?

1-2 times per year

Reference values in athletes
may differ due to high muscle
mass

Alanine aminotransferase
(ALT), aspartate aminotrans-
ferase (AST),

creatine kinase (CK)

Interpretation with adjust-
ment for exercise load

As indicated

Isolated elevation of CK after
exercise is not pathological

Electrolytes (Na*, K*, Ca?,
Mg2+)

Within reference ranges

1-2 times per year

Mandatory in the presence of
symptoms of cramps, cardiac
rhythm disturbances

Thyroid-stimulating hor-
mone (TSH),
free thyroxine (free T4)

TSH 0.4-4.0 mIU/L

Once per year;
more frequently in
LEA

Individual negative dynamics
of T3/T4 — an early marker of
LEA? [12]

Sex hormones

Within reference ranges; in
females — taking into ac-
count the phase of the cycle

In cases of
menstrual cycle
disorders, libido

disturbances; when
REDs is suspected

LH, FSH, estradiol in females;
total and free testosterone,
SHBG in males?®

Vitamin B,,, folate

12’

B,, > 200 pg/mL;
Folate > 3 ng/mL

Once per year

Especially in vegans
and vegetarians

Zinc, magnesium

Within reference ranges

As indicated

Not prescribed routinely

Table prepared by the authors based on data from sources [4, 5, 12, 19, 22] and regulatory documents?®26

Note. The panel may be expanded depending on the kind of sport (e.g., D-dimer, BNP — brain natriuretic peptide, etc., in sports with high
cardiac load), training phase, and specific clinical task. Interpretation of any parameters in an athlete is performed taking into account the
training cycle phase, hydration status, inflammation, and menstrual cycle phase (in females). LH — luteinizing hormone; FSH — follicle-
stimulating hormone; SHBG — sex hormone-binding globulin.

25 20283 International Olympic Committee’s (IOC) consensus statement on Relative Energy Deficiency in Sport (REDs). https://doi.org/10.1136/bjsports-2023-106994

262023 International Olympic Committee’s (IOC) consensus statement on Relative Energy Deficiency in Sport (REDs). https://doi.org/10.1136/bjsports-2023-106994;
Review of the scientific rationale, development and validation of the International Olympic Committee Relative Energy Deficiency in Sport Clinical Assessment Tool:
V. 2 (I0C REDs CAT2). 2023. https://doi.org/10.1136/bjsports-2023-106914
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Table 2. Characteristics of some ergogenic aids

Group . . .
Substance (A/B/C/D) Working doses and regimen Practical remarks
Caffeine 3-6 mg/kg 45-60 min before Enhancement of endurance; used for
exercise team, strength, and sprint performance;
individual response depends on CYP1A2
genotype*
Creatine Loading: 20 g/day (4 x 5 g) for Increases power and high-intensity
monohydrate 5-7 days, followed by 3-5 g/day; or | performance; safe with long-term use at
immediately 3-5 g/day the specified doses?®
B-alanine 4-6 g/day in 2-4 divided doses for Paresthesia is managed by splitting the
at least 4 weeks dose; effect is seen in exercise lasting
1-4 min®®
Nitrate (beetroot 5-9 mmol NO,~ (140-280 mL of More effective in non-elite athletes; avoid
juice) standardized juice) 2-3 h before ex- | antiseptic mouthwashes (they negate the
A ercise or as a course for 6-15 days effect) [23]
Sodium 0.2-0.3 g/kg 60—180 min before Dividing the dose and taking it with
bicarbonate exercise carbohydrate-containing food reduce
gastrointestinal symptoms; for high-
intensity exercise lasting 1-7 min®
Carbohydrates 30-60 g/h for 1-2.5 h; up to 90 g/h Requires preliminary assessment of
during exercise for > 2.5 h (glucose:fructose 2:1) gastrointestinal tolerability [1]
Sports drinks / According to an individualized Certified products are preferred
gels / isotonic hydration and carbohydrate supply
solutions strategy
Iron, vitamin D, According to clinical and laboratory | They are used as medicinal products, not
calcium indications as dietary supplements [4, 5]
Collagen + 15 g of collagen hydroly- Promising in tendon and ligament
vitamin C sate + 50 mg of vitamin C injuries [8, 24]
30-60 min before rehabilitation
exercise
Omega-3 2-4 g/day Inflammation control; potential support
(EPA + DHA) of muscle protein synthesis in aging
B athletes [8]
Probiotics Strain-specifically Reduce the frequency of upper respiratory
tract infections in endurance-trained
athletes
Curcumin, cherry Variable Limited data on reduction of post-exercise
juice myalgia and markers of muscle damage
B-hydroxy-B- 3 g/day Possible effect for beginners in strength
methylbutyrate training or during immobilization periods
(HMB)
BCAA (branched- c - With an adequate daily protein intake, it
chain amino acids) provides no additional effect
(in isolation)
Glutamine - Insufficient evidence of ergogenic benefit in

healthy athletes

)

7 International Society of Sports Nutrition position stand: caffeine and exercise performance. 2021. https://doi.org/10.1186/s12970-020-00383-4

% International Society of Sports Nutrition position stand: safety and efficacy of creatine supplementation in exercise, sport, and medicine. 2017.
https://doi.org/10.1186/s12970-017-0173-z

~

9 International Society of Sports Nutrition position stand: Beta-Alanine. 2015. https://doi.ora/10.1186/s12970-015-0090-y

%0 International Society of Sports Nutrition position stand: sodium bicarbonate and exercise performance. 2021. https://doi.org/10.1186/s12970-021-00458-w
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Table 2 (continued)

Group . . .

Substance (A/B/C/D) Working doses and regimen Practical remarks
L-carnitine, - The evidence base is contradictory or
tyrosine, immuno- C weak
modulators
Testosterone - Recommended for exclusion: high
boosters, plant D risk of contamination with prohibited
sterols substances (3]

Table prepared by the authors based on data from sources. [1, 3-5, 8, 23, 24] and regulatory documents?’-°

Note. A — reliable evidence of benefit in the appropriate context; B — accumulating evidence, possible benefit in specific scenarios; C —
evidence is contradictory or insufficient; D — not recommended due to ineffectiveness or risks; Gl — gastrointestinal tract; “-” — absence of

an established dosage and regimen.

team, the minimum conditions when selecting dietary
supplements and SSNPs should be the presence of
a state registration certificate for these products and
the “Honest Sign” (Chestny Znak) labeling. In addition,
dietary supplements and SSNPs should be purchased
only from the manufacturers’ official websites, which re-
duces the likelihood of purchasing counterfeit products.
However, the risk of contamination of dietary supple-
ments with prohibited substances remains high.

Typical errors in clinical practice

The literature analysis enabled the systematization of key

errors in clinical decision-making regarding nutritional

support for athletes:

e prescription of supplements without a clinical goal®’;

e |ack of analysis of the actual diet®?;

e overdiagnosis of deficiencies based on single para-
meters;

ignoring RED’s signs®;

lack of anti-doping safety assessment [3];

e lack of efficacy criteria for nutritional support and

monitoring timelines [3].

These errors are particularly common under condi-
tions of highcompetitive load, when clinical decision-
making is replaced by the pursuit of rapid pharmaco-
nutritional enhancement of performance.

The key issue in modern sports nutritionology does
not lie in a lack of nutritional support options, but rather in
insufficient clinical precision in their application. Despite
the wide availability of SSNPs and dietary supplements,
the majority of practical decisions should begin with an
assessment of the baseline diet, energy balance, and
the actual physiological objective [2].

The concept of energy availability is of particular
importance, as it provides a framework for integrating
decreased performance, recurrent injuries, menstrual
dysfunction, reduced bone mineral density, and chronic
fatigue into a single model [6]. In this context, a clinical
error may involve attempts to eliminate individual symp-
toms, such as low ferritin levels or fatigue, without re-
storing adequate energy intake.

From a practical standpoint, this implies that the
correction of nutritional status should be structured ac-
cording to a stepwise approach [25]. At the first stage,
issues of total caloric intake and dietary structure are
addressed. At the second stage, the need for SSNPs
that facilitate adherence to the diet under conditions of
high training loads is assessed. Only at the third stage
should the targeted use of dietary supplements be con-
sidered [3].

The problem of laboratory interpretation deserves
special attention. Sports medicine requires a cautious
approach to biomarkers, since exercise-induced shifts
are often interpreted as pathological. This results in over-
diagnosis, especially regarding iron deficiency states
and vitamin insufficiency [4, 5, 21, 26, 27]. Therefore,
laboratory diagnostic results should be considered not
as an independent basis for prescription, but as part of
the entire clinical context.

Another significant aspect is anti-doping safety.
Even a potentially beneficial dietary supplement
should not be recommended unless its quality, ori-
gin, and composition are reliably confirmed?®*. This
makes the inclusion of an anti-doping assessment
mandatory in any clinical decision-making algo-
rithm involving SSNPs and dietary supplements.
Thus, the optimal model of nutritional support for

31 Position of the Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition and athletic performance.
2016. https://doi.org/10.1016/].jand.2015.12.006; International Society of Sports Nutrition position stand: protein and exercise. 2017. https://doi.org/10.1186/

§12970-017-0177-8

%2 Position of the Academy of Nutrition and Dietetics, Dietitians of Canada, and the American College of Sports Medicine: Nutrition and athletic performance. 2016.
https://doi.org/10.1016/.jand.2015.12.006; International Society of Sports Nutrition position stand: protein and exercise. Journal of the International Society of

Sports Nutrition. 2017. https://doi.org/10.1186/s12970-017-0177-8

35 10C consensus statement on relative energy deficiency in sport (RED-S): 2018 update. https://doi.org/10.1136/bjsports-2018-099193
% ]0C consensus statement: dietary supplements and the high-performance athlete. 2018. https://doi.org/10.1136/bjsports-2018-099027; World Anti-Doping
Agency. The World Anti-Doping Code International Standard Prohibited List 2024. https://www.wada-ama.org
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athletes requires a shift from the routine prescrip-
tion of agents to a multi-stage algorithm based on
evidence, individual risk assessment, and dynamic
monitoring.

Practical recommendations

1. Before prescribing any nutritional intervention for an
athlete, it is necessary to assess the actual diet and cal-
culate energy availability; when EA is individually low or
signs of problematic LEA are identified, the IOC REDs
CAT2 should be applied.

2. In cases of complaints of fatigue, decreased perfor-
mance, recurrent injuries, or menstrual cycle disorders,

first rule out REDs and non-nutritional causes, rather
than prescribing dietary supplements.

3. Baseline carbohydrate intake levels are 3—12 g/kg/day
depending on the volume and intensity of training; pro-
tein—1.6-2.2 g/kg/day with a distribution of 0.3-0.4 g/kg
per meal.

4. A ferritin level < 35 pg/L requires clinical evaluation
with simultaneous measurement of CRP; correction of
latent iron deficiency may be justified in cyclic sports and
in cases of fatigue symptoms [4, 21].

5. The optimal blood vitamin D level in athletes is in the
range of 75-125 nmol/L.

6. It is recommended that ergogenic aids be used only
from the I0OC group A category, at evidence-based

[ Request for nutritional support l

Stage 1 — Differentiation

Stage 2 — Energy balance

Stage 3 — Laboratory monitoring

Nutritional causes excluded?
Gl, endocrinology

Are there signs of LEAIREDs
according to the CAT2 protocol?.

s the diet adequate?
Protein 1.6-2.2 g/kg
Carbohydrates 3-12 g/kg

Specialized consultation
and additional examination

Correction of energy balance
and reassessment

Dietary correction

Targeted panel:
ferritin, C-reactive protein, 25-0OH-D, TSH

Stage 4 — Ergogenic support

Is a deficiency identified?

Targeted correction

Selection of group A (I0C) agents

Stage 5 —Testing and monitoring !

Ne

Training trial:
monitoring of tolerability and Gl

v

Prescription and monitoring:
control points at4, 8, 12 weeks

Figure prepared by the authors using the service https:/mermaid.ai/web/

Fig. Algorithm for clinical decision-making regarding nutritional support. Gl — gastrointestinal tract; EA — energy
availability; FFM — fat-free mass; LEA — low energy availability; REDs — relative energy deficiency in sport; CAT2 — mul-
tifactorial scoring scale for REDs assessment, integrating clinical, laboratory, and psychometric data; IOC — International

Olympic Committee; WADA — World Anti-Doping Agency
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doses, after an individual training trial, and with a valid
state registration certificate for the product.
7. Any dietary supplement and SSNP should be evalu-
ated for individual tolerability and the absence of doping
substances.
8. The effectiveness of the intervention is monitored ac-
cording to predefined clinical and laboratory criteria with
fixed timeframes (typically 6-12 weeks).

The algorithm for clinical decision-making regarding
nutritional support is depicted in the figure.

CONCLUSION

Rational nutritional support for athletes does not imply
expanding the regimen of SSNP and dietary supple-
ment intake; rather, it should follow a sequential clini-
cal decision-making algorithm. This algorithm begins
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