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Resume. Coronary artery disease (CAD) and heart failure with mildly reduced
ejection fraction (HFmrEF) represent interconnected clinical entities
characterized by persistent low-grade systemic inflammation. Even in patients
who have undergone complete myocardial revascularization, ongoing
inflammatory activity remains a critical driver of adverse cardiovascular events
and disease progression.

Oblective. To improve the efficacy of treatment of patients with stable CAD and
heart failure with mid ranged ejection fraction, who underwent myocardial
revascularization by percutaneous coronary intervention

Material and methods. Study included 62 patients with stable coronary artery
disease (CAD) and mid-range left ventricular ejection fraction (LVEF 40-49%)
who had undergone complete revascularization. Participants were randomized
into two groups. Group 1 (n = 29) received standard pharmacological therapy.
Group 2 (n = 33) received standard therapy supplemented with magnesium
orotate at a dose of 500 mg twice daily. Treatment duration was 6 months with 3
visits: screening and inclusion, follow-up visit after 3 months, follow-up visit after
6 months. All patients underwent a treadmill stress test using the Bruce or
modified Bruce protocol, serum concentrations of Galectin-3 and soluble ST2
(sST2) were measured, inflammatory indices, including (NLR), (SII), (PLR),
(SIRI), and (AISI), were calculated.

The results. The research revealed that magnesium orotate has shown promise
as an adjunct therapy in cardiovascular disease. Over the course of the study, the
distance covered during the treadmill test showed a significant upward trend in
both groups, with a more pronounced improvement observed among patients
receiving magnesium orotate. Markers of systemic inflammation demonstrated a
favorable dynamic in both groups, although the reduction was substantially more
pronounced among patients receiving magnesium orotate. Biomarkers
associated with myocardial remodeling and fibrosis exhibited a downward trend
throughout the study period, with more favorable shifts observed in the
magnesium orotate group.

Conclusions. Given the persistent inflammatory activation in stable CAD with
HFmrEF and the need for therapies that improve both biomarker profiles and
functional capacity, magnesium orotate is a compelling candidate for
investigation. Its dual action on myocardial metabolism and inflammation
suggests it could modulate key pathways underlying adverse remodeling while
also enhancing exercise performance

MATHIH OPOTAT AK IHCTPYMEHT MOJH DIKALI 3AITATEHHA TA IT OJIIIIIEHHA
DIBUYHOI BUTPUHBAJIOCTI Y TALIIEHTIB IIICJIA PEBACKYJ/IAPU3ALIIT

Koopun O.T., Baxanwk LIL.

Knirouogi cnosa: iwemiuna xeopoba
cepysi, cepyesa HeOOCMAamHuicmy 3i
CepeOHbO3HUIICEHOI0 PpaKyicio
BUKUQY, MA2HIll opomam,
eanekmun-3, posuunnuti ST2,
cucmemHe 3ananeHHs,
PesacKynApusayis, mecm i3
Qi3UUHUM HABAHMAICEHHSIM.
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Pe3zome. Twemiuna xeopoba cepys (IXC) ma cepyesa nedocmamuicmov i3
nomipro 3uudicernoio gpaxyieto suxudy (CHnz®B) ¢ akmyanvnumu npobiemamu
cyuacnoi  kapoionozcii, WO  3HAYHON  MIPOIO  3YMOGAEHI  XPOHIUHUM
HU3bLKOTHMeEHCUBHUM 3ananennsam. Hasimo y nayienmie 3i cmabinvoo ¢popmoio
IXC nicaa nposedenHs nosHoi peeackynapuzayii 30epicaemvcsa cucmemua
3ananbHa  AKMUGHICMb, AKA ACOYIIOEMbCA 3  NPOSPECYBAHHAM — Cepyesoi
HeOOCMamHoCmi ma niO8UWEHHAM PUSUKY HECNPUATNIUBUX NOOIL.

Mema oOocnioxncennn - nioguwumu eQekmueHiCms JIIKYSAHHS NAYIEHMIE 3i
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cmabinvuoro IXC ma cepyegord HeOOCMAMHICIIO 13 NOMIDHO 3HUICEHOK)
@paryiero BUKUAY, SKUM NPOBEOCHO DPeSACKVIAPUZAYIID MIOKAPOAd ULIAXOM
Yyepe3uIKipHo20 KOPOHAPHO20 8MPYUAHHSL.

Mamepian i memoou. Y docnioxcenns exnioueno 62 nayicnmu 3i cmabiibHO0
IXC ma @B JIL y medxncax 40—49%, axum nposedeHo NOBHY pesacKyIApusayiro.
Yuacnukie memooom panoomizayii posnodineno na 0si epynu: epyna 1 (n = 29)
OmMpUMY8ana CMmanoapmuy apmaxonoiuny mepanito, epyna 2 (n = 33) na mui
CMAHOAPMHO20 AIKY8AHHA 000AMKOB0 NPUSHAYABCA MA2HI0 opomam Y 003i 500
Me 08iui Ha 000y. Tpusanicmv HiKy8aHHA CIMAHOBULA WICMb MicAYi8 i3 mpbomda
gisumamu (exmouenns, 3-u ma 6-u micayi). Bcim nayiemmam nposoounu
mpeoMin-cmpec-mecm 3a npomoxoaom Bruce abo mooughixosanum npomoxonom
Bruce. Busnauanu cupoeamxosi pisni zanexkmumny-3 ma sST2, a maxoowc
pospaxosyeanu inoexkcu cucmemnozo zananedns: NLR, SII, PLR, SIRI ma AISI
Pesynomamu. 3acmocysanns MmacHilo opomamy acoyiroganocsi 3 Oinbul
BUPANCEHUM NOKPAWEHHIM KAIHIKO-QYHKYIOHANbHUX NOKASHUKIE NOPIGHAHO 3I
cmanoapmuolo mepanicio. Jucmanyis, nooorana nio wac mpeomin-mecmiy,
3pocna 8 060X epynax, npome 8 2pyni MAcHiro opomamy OUHAMIKA 6Y1a 3HAYHO
Kpaworo. Mapkepu cucmemHo20 3ananents 3HUNCY8AIUCS 8 YCIX nayienmis, aie
Oinbw icmomHe 3MeHUIeHHA 6Us6leHO y 2pyni  KomobOinosawoi mepanii.
Biomapxepu miokapdianerozo pemodentoganusi ma gioposy (carexkmun-3, sST2)
NPOOEMOHCIMPYBATU MEHOEHYIIO 00 3HUNCEHHS, NPU YbOMY NOZUMUBGHI 3MIHU OYIU
OLNbUWL BUPACEHUMU 8 NAYIEHMIB, KI OMPUMYEAIU MASHIIO OPOMAn.

Bucnoeku. Y nayicumie 3i cmabinonoio IXC ma CHn3®B, nasims nicisi nognoi
pesackyaapusayii, 30epicacmovcs nepcucmy8anbHd aKmueéayis 3andaieHHs, uo
nompebye nowyky 000amKogux mepanesmuynux nioxooie. Pezyromamu
0ocniddiceHts cgiouams, wo 000ABAHHL MAcHII0 opomamy 00 CMAHOAPMHOL
mepanii cnpusic  OilbWl  BUPANCEHOMY 3HUNCEHHIO MAPKePi8 CUCMEMHO20
3ananeHHs ma MIOKApOIaIbHO20 PeMOOeNtO8AHHs, d MAKONC HNOKPAUWEHHIO
moaepanmuocmi 00 Qisuynozo Haeawmaoicenus. Ompumani Oaui Oaomo
niocmaeu  po3enioamu MAeHili Opomam SK NepCneKmuHUll Hanpsam y
KOMNJIEKCHOMY NIKYB8AHHI Yi€l Kame2opii X60pux.

Formulation of the problem. Coronary artery disease
(CAD) and heart failure (HF) are increasingly recognized
as conditions driven in part by chronic low-grade
inflammation. Even in clinically stable CAD - such as
patients who have undergone successful revascularization
- persistent inflammatory activity has been linked to worse
long-term outcomes [1].

Analysis of recent research and publications. In
heart failure with mildly reduced ejection fraction
(HFmrEF, typically defined as left ventricular EF 40—
49%), an intermediate phenotype of HF, systemic
inflammation is likewise prevalent and may contribute to
ongoing myocardial dysfunction and disease progression
[2]. Indeed, HFmrEF shares many features with HF with
reduced EF, including a high prevalence of ischemic heart
disease as an underlying cause [3], and patients often
exhibit “inflammaging” — an age-related state of chronic
low-grade inflammation — that can exacerbate both
atherosclerotic and heart failure processes [2]. This
inflammatory milieu provides a mechanistic link between
stable CAD and HFmrEF, suggesting that anti-
inflammatory strategies might yield therapeutic benefits in
this population.

In this context, biomarkers of fibrosis and inflammation
have emerged as important tools for risk stratification and
disease monitoring. Galectin-3, a B-galactoside-binding
lectin secreted by activated macrophages, plays a pivotal
role in cardiac fibrosis and adverse remodeling. Elevated

galectin-3 levels promote fibroblast proliferation, collagen
deposition, and myocardial inflammation, processes that
drive HF progression [4]. Clinically, galectin-3 is
considered a prognostic biomarker — higher circulating
levels have been associated with increased mortality and
HF hospitalization in both preserved and reduced EF heart
failure. Soluble ST2 (sST2), an interleukin-33 receptor
fragment, is another inflammatory biomarker of interest.
Myocardial strain and stress lead to increased sST2 release,
which acts as a decoy receptor binding IL-33 and thereby
blunting IL-33’s cardioprotective, anti-fibrotic effects [5].
As a result, sST2 is directly linked to inflammation and
fibrogenesis in the heart. Notably, sST2 has proven to be
an independent predictor of adverse outcomes across the
spectrum of chronic and acute HF. There is also evidence
that sST2 correlates with disease activity in coronary artery
disease; for example, higher sST2 levels in stable CAD
patients have been associated with greater atherosclerotic
plaque burden and vulnerability [6]. Given their
involvement in pathological remodeling, galectin-3 and
sST2 represent promising indicators of the inflammatory
state in patients with stable CAD and concomitant
HFmrEF.

In stable CAD patients with HFmrEF, improving
exercise capacity is a key therapeutic goal, making the
treadmill test a relevant metric to judge the efficacy of
interventions aimed at this population. One such
intervention that has garnered interest is magnesium
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orotate, an organic magnesium salt combining magnesium
with orotic acid. Magnesium orotate is notable for its
pharmacological and biochemical properties that may
confer cardiovascular benefits. Orotic acid (a precursor in
pyrimidine nucleotide synthesis, sometimes dubbed
vitamin B13) is thought to facilitate the transport of
magnesium into cells and augment cardiac energy
metabolism [7].

Study aim. To improve the efficacy of treatment of
patients with stable CAD and heart failure with mid ranged
ejection  fraction, who  underwent myocardial
revascularization by percutaneous coronary intervention.

Presentation of the main research material. This
prospective, randomized, controlled study was conducted
in the Departments of the Ivano-Frankivsk Regional
Clinical Cardiological Hospital from January 2022 to
December 2024. The study protocol was approved by the
Ethics Committee of Ivano-Frankivsk National Medical
University (protocol number available upon request) and
conducted in accordance with the principles of the
Declaration of Helsinki. All participants provided written
informed consent prior to inclusion.

A total of 98 patients with stable coronary artery
disecase (CAD) and mid-range left ventricular ejection
fraction (LVEF 40-49%) who had undergone complete
revascularization were initially assessed for eligibility.
Inclusion criteria also required age between 45 and 75
years, absence of acute coronary syndromes within the
previous 6 months, and the ability to perform a treadmill
stress test. Exclusion criteria included decompensated
heart failure (NYHA class 1V), chronic kidney disease
stage IV or higher, liver dysfunction (ALT or AST >3x
upper normal level), active inflammatory or autoimmune
disease, malignancies, and recent use (within 3 months) of
magnesium-containing supplements.

Out of the 98 initially assessed patients, 36 were
excluded based on the predefined criteria. The final study
sample included 62 patients, which met the a priori
estimated sample size needed to detect a clinically relevant
difference with 80% power and 0=0.05.

Participants were randomized into two groups using a
computerized randomization tool (random.org).

Group 1 (n = 29) received standard pharmacological
therapy according to current ESC guidelines. Group 2 (n =
33) received standard therapy supplemented with
magnesium orotate at a dose of 500 mg twice daily.

Treatment duration was 6 months with 3 wisits:
screening and inclusion, follow-up visit after 3 months,
follow-up visit after 6 months.

Inflammatory  indices, including neutrophil-to-
lymphocyte ratio (NLR), systemic immune-inflammation
index (SII), platelet-to-lymphocyte ratio (PLR), systemic
inflammation response index (SIRI), and aggregate index
of systemic inflammation (AISI), were calculated from
peripheral blood samples collected at baseline and at the
end of the study period.

Serum concentrations of Galectin-3 and soluble ST2
(sST2) were measured using commercially available
enzyme-linked immunosorbent assay (ELISA) Kkits:
Human Galectin-3 Quantikine® ELISA Kit (R&D
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Systems, Minneapolis, MN, USA), Presage® ST2 Assay
(Critical Diagnostics, San Diego, CA, USA)

All patients underwent a treadmill stress test using the
Bruce or modified Bruce protocol, selected based on
baseline functional status and physician discretion.
Exercise tolerance was assessed by duration (minutes),
peak metabolic equivalents (METs), and occurrence of
ischemic changes or arrhythmias.

Data were analyzed using Python 3.11 with the
scipy.stats, numpy, and zepid libraries. The Shapiro—Wilk
test was used to assess the normality of distributions. As all
continuous variables were non-parametric, they were
summarized as median (Q1; Q3), and group comparisons
were performed using the Mann—Whitney U test.
Categorical variables were reported as counts and
percentages and compared using the y* test. A p-value
<0.05 was considered statistically significant.

At baseline, the median age of patients in the
magnesium orotate group was slightly higher compared to
the control group, although the difference did not reach
statistical significance (p=0,097). Body mass index values
were comparable between groups, with no meaningful
variations observed (p=0,573). Analysis of body surface
area demonstrated similar results, as no statistically
significant discrepancies were found between the cohorts
(p=0,29). The distribution of sexes was also closely
matched, with a slightly higher proportion of women
present in both groups, yet without any significant
difference (p=0,899) (table 1).

Table 1
Baseline characteristics of patients
. Revascularized
Revascularized . p-
Parameter magnesium
control group value
orotate group
Age, 54.00 57.00 0.097
years [48.00; 57.00] [53.00; 59.00] )
BMI, 28.66 28.03 0.573
kg/m? [24.25; 32.39] [25.51; 30.19] ’
1.89 1.84
2
BSA, m [1.82;1.97] [1.80; 1.94] 0.29
fgnale 18 (62.10%) | 21 (63.60%) | 0.899
Male sex 11 (37.90%) 12 (36.40%)

Over the course of the study, the distance covered
during the treadmill test showed a significant upward trend
in both groups, with a more pronounced improvement
observed among patients receiving magnesium orotate. At
baseline, median distances were nearly identical between
the groups (p=0,391), and similar findings persisted at the
3-month evaluation (p=0,502). Nevertheless, by the 6-
month follow-up, patients in the magnesium orotate group
achieved a significantly greater distance compared to
controls (p=0,042). Both cohorts demonstrated statistically
significant increases relative to baseline at each follow-up;
however, the relative change was markedly higher in the
treatment group, reaching a 13,69% improvement by
month six compared to 6,19% in controls. Oxygen
consumption adjusted for body surface area remained
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comparable initially (p=0,848), yet after three months a
modest but statistically significant advantage emerged in
the magnesium orotate group (p=0,041). By the end of the
treatment period, oxygen consumption was significantly
greater among patients who received magnesium
supplementation (p<0,001), reflecting a 14,14% increase
from baseline compared to a 6,43% gain in the control
group (table 2).

Throughout the observation period, serum sodium
concentrations decreased significantly in both groups, with
a more pronounced decline detected among patients treated
with magnesium orotate. Initial sodium levels were
comparable between groups (p=0,439), and although no
significant differences were seen after three months
(p=0,153), by the 6-month follow-up sodium levels were
significantly lower in the magnesium group compared to
controls (p=0,034). Reductions in sodium concentration
were statistically significant within each group at both
follow-up points. Potassium levels at baseline were nearly
identical across groups (p=0,423) and remained similar
during the subsequent evaluations, without significant

between-group differences at either three (p=0,894) or six
months (p=0,412). Nevertheless, a statistically significant
intra-group reduction in potassium was evident over time.
Regarding magnesium, initial concentrations did not differ
meaningfully between the groups (p=0,107), and remained
comparable at intermediate and final visits (p=0,354 and
p=0,84, respectively). However, patients receiving
magnesium orotate demonstrated a greater relative
increase in serum magnesium concentrations, reaching a
12,23% rise by the end of treatment compared to 6,54% in
the control group, with these intra-group changes being
statistically significant (table 3).

Markers of systemic inflammation demonstrated a
favorable dynamic in both groups, although the reduction
was substantially more pronounced among patients
receiving magnesium orotate. At baseline, systemic
immune-inflammation index (SII) values were comparable
(p=0,163), but after three months, a statistically significant
lower SII was observed in the magnesium group (p=0,022),
with the difference becoming even more evident by six
months (p=0,002). Platelet-to-lymphocyte ratio (PLR)

Table 2
Dynamics of treadmill test parameters

Parameter | Revascularized control group | Revascularized magnesium orotate group | p-value

Distance walked, m
t0 337.00 (327.00; 363.00) 337.00 (323.00; 349.00) 0.391
t1 356.00 (336.00; 373.00) 355.00 (343.00; 370.00) 0.502
A%, p tl +3.27%, p<0.001 +6.86%, p<0.001
t2 370.00 (349.00; 384.00) 377.00 (361.00; 392.00) 0.042
A%, p t2 +6.19%, p<0.001 +13.69%, p<0.001

Oxygen consumption, ml/min/m?
t0 17.00 (16.00; 18.00) 17.00 (16.00; 17.00) 0.848
t1 17.71 (16.51; 18.43) 18.06 (17.22; 18.69) 0.041
A%, p tl +3.14%, p<0.001 +6.92%, p<0.001
t2 18.42 (16.93; 19.11) 19.26 (18.66; 20.21) <0.001
A%, p t2 +6.43%, p<0.001 +14.14%, p<0.001
Table 3
Dynamics of electrolyte levels
Parameter | Revascularized control group | Revascularized magnesium orotate group | p-value
Sodium, mmol/L

t0 141.84 (141.40; 143.71) 142.83 (139.62; 144.71) 0.439
t1 137.13 (133.99; 141.84) 136.72 (133.45; 139.17) 0.153
A%, p tl -3.37%, p<0.001 -4.36%, p<0.001
t2 132.60 (127.86; 136.62) 129.12 (125.88; 132.70) 0.034
A%, p 12 -7.28%, p<0.001 -9.11%, p<0.001

Potassium, mmol/L
t0 4.49 (4.40;4.61) 4.49 (4.40; 4.56) 0.423
t1 4.35(4.22;4.43) 4.25 (4.16; 4.44) 0.894
A%, p tl -3.75%, p<0.001 -4.72%, p<0.001
t2 4.20 (4.01;4.31) 4.08 (3.93; 4.23) 0.412
A%, p t2 -7.62%, p<0.001 -9.45%, p<0.001

Magnesium, mmol/L

t0 0.79 (0.71; 0.88) 0.77 (0.66; 0.82) 0.107
tl 0.83 (0.73; 0.91) 0.79 (0.70; 0.88) 0.354
A%, p tl +3.44%, p<0.001 +6.02%, p<0.001
t2 0.85 (0.75; 0.95) 0.86 (0.77; 0.92) 0.84
A%, p t2 +6.54%, p<0.001 +12.23%, p<0.001
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showed a similar pattern, with initial values not differing
significantly (p=0,24), but a significant reduction favoring
magnesium supplementation emerging at six months
(p=0,02). Neutrophil-to-lymphocyte ratio (NLR) also
followed this trend: although baseline differences were
nonsignificant (p=0,15), a significant divergence became
apparent at both three (p=0,032) and six months (p=0,004),
with larger declines seen in the magnesium group. In terms
of the systemic inflammation response index (SIRI), values
were initially similar (p=0,347), yet a notable intergroup
difference was detected after six months of treatment
(p=0,007). AISI (aggregate index of systemic
inflammation) mirrored these findings, with comparable
baseline levels (p=0,332), followed by significantly lower
values in the magnesium orotate group at three (p=0,042)
and six months (p=0,004).

Biomarkers associated with myocardial remodeling
and fibrosis exhibited a downward trend throughout the
study period, with more favorable shifts observed in the
magnesium orotate group. Concentrations of soluble ST2
(sST2) were comparable at baseline (p=0,587) and
remained similar after three months (p=0,658), without
significant intra-group changes at that point. By six
months, both groups experienced statistically significant

reductions in sST2 levels compared to baseline, although
no significant difference between the groups was noted
(p=0,884). Galectin-3 levels at the start of the study were
also similar between cohorts (p=0,299). At the three-month
evaluation, the magnesium orotate group showed a trend
toward lower galectin-3 values (p=0,066), which reached
statistical significance by the end of the observation period
(p=0,016). Reductions in galectin-3 concentration were
significant within both groups at both follow-ups, but the
relative decrease was more substantial in patients treated
with magnesium orotate, achieving a 12,41% reduction
compared to 7,23% in controls (table 5).

Clinically, magnesium orotate has shown promise as an
adjunct therapy in cardiovascular disease. A prior
randomized trial in patients with severe chronic heart
failure reported that adding magnesium orotate to standard
therapy improved symptoms and significantly reduced 1-
year mortality compared to placebo (52% vs 76% survival,
p<0.05). These benefits were attributed not merely to
correction of magnesium deficiency, but also to the
pharmacological effects of orotate, given the magnitude of
outcome improvement observed [8]. Smaller studies have
also noted improvements in exercise tolerance and cardiac
function with magnesium orotate, including in patients

Table 4
Dynamics of inflammatory and metabolic markers
Marker | Revascularized control group | Revascularized magnesium orotate group | p-value
Sl

t0 789.84 (626.66; 871.95) 635.17 (581.67; 851.07) 0.163
tl 696.40 (544.22; 793.44) 524.71 (458.17; 657.41) 0.022
A%, p tl -9.47%, p<0.001 -18.45%, p<0.001
2 647.20 (528.65; 736.70) 422.19 (379.46; 546.67) 0.002
A%, p t2 -18.40%, p<0.001 -32.69%, p<0.001

PLR
t0 200.16 (175.06; 247.61) 183.47 (170.58; 224.56) 0.24
tl 188.91 (159.58; 230.38) 160.68 (145.20; 202.74) 0.06
A%, p tl -6.13%, p<0.001 -12.50%, p<0.001
2 180.80 (147.30; 211.72) 149.13 (128.26; 181.23) 0.02
A%, p t2 -12.02%, p<0.001 -21.45%, p<0.001

NLR
t0 2.90 (2.60; 3.75) 2.51(2.26; 3.02) 0.15
tl 2.76 (2.48; 3.42) 2.16 (1.96; 2.80) 0.032
A%, p tl -6.19%, p<0.001 -12.63%, p<0.001
2 2.64 (2.32;3.20) 1.90 (1.69; 2.40) 0.004
A%, p t2 -12.26%, p<0.001 -23.67%, p<0.001

SIRI
t0 1.49 (1.14; 2.00) 1.48 (1.15; 1.88) 0.347
tl 1.36 (1.03; 1.85) 1.17(0.92; 1.54) 0.061
A%, p tl -9.24%, p<0.001 -18.13%, p<0.001
2 1.25 (0.96; 1.67) 0.99 (0.75; 1.28) 0.007
A%, p 12 -17.92%, p<0.001 -32.57%, p<0.001

AISI
t0 395.32 (275.73; 504.43) 397.80 (282.86; 463.42) 0.332
tl 351.46 (216.71; 436.39) 297.53 (199.97; 356.48) 0.042
A%, p tl -12.37%, p<0.001 -23.49%, p<0.001
2 309.42 (189.34; 374.19) 242.27 (162.80; 279.02) 0.004
A%, p t2 -23.67%, p<0.001 -40.41%, p<0.001
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Table 5

Dynamics of myocardial fibrosis and remodeling biomarkers

Marker | Revascularized control group | Revascularized magnesium orotate group | p-value |
sST2, ng/mL
t0 32.63 (29.09; 35.86) 32.11 (29.56; 33.70) 0.587
tl 31.33 (27.65; 34.47) 31.28 (27.45; 34.58) 0.658
A%, p tl -5.53%, p=0.146 -1.71%, p=0.632
t2 30.19 (26.38; 33.67) 29.02 (25.83; 33.16) 0.884
A%, p 12 -8.92%, p=0.023 -7.84%, p=0.035
Galectin-3, ng/mL
t0 17.20 (15.91; 18.70) 16.29 (14.39; 18.13) 0.299
tl 16.97 (15.48; 17.89) 15.25 (13.76; 17.43) 0.066
A%, p tl -3.45%, p<0.001 -6.50%, p<0.001
t2 16.28 (15.12;17.13) 14.12 (13.01; 15.63) 0.016
A%, p 12 -7.23%, p<0.001 -12.41%, p<0.001

with CAD. Furthermore, magnesium itself possesses anti-
arrhythmic and anti-inflammatory properties — magnesium
supplementation can suppress pro-inflammatory cytokine
release and oxidative stress, which are often elevated in
heart failure and post-infarction states [9]. Magnesium
orotate may thus uniquely combine the benefits of
magnesium repletion (such as improved myocardial
excitability and endothelial function) with the metabolic
support and potential anti-inflammatory effects of orotic
acid. Previous studies done by Herashchenko et al found
that elevated inflammation indices in patients with heart
failure are associated with worse diastolic function of the
left ventricle [10].

Conclusions. Given the persistent inflammatory
activation in stable CAD with HFmrEF and the need for
therapies that improve both biomarker profiles and

functional capacity, magnesium orotate is a compelling
candidate for investigation. Its dual action on myocardial
metabolism and inflammation suggests it could modulate
key pathways underlying adverse remodeling while also
enhancing exercise performance. The present study was
designed to address this gap by evaluating the effects of
magnesium orotate on inflammatory biomarkers (galectin-
3 and sST2) and exercise tolerance (treadmill test
performance) in patients with stable CAD and HFmrEF
who have undergone revascularization. We were able to
prove, that adjunctive magnesium orotate therapy dampens
the chronic inflammatory state and improves functional
capacity in this patient population, thereby providing a
novel therapeutic avenue to improve outcomes in stable
ischemic HFmrEF.
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