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Introduction

Abstract

In post-acute and chronic heart patients, Cardiovascular Rehabilitation is
highly recommended, in order to help patients to improve quality of life, and to
reduce the chance of future hospitalization.

The constant drive towards identifying the best cardiovascular prevention
strategies adapted to modern epidemiology and the needs of referred patients,
has led to a growing interest in the use of nutraceuticals in addition to classic
cardioprotective therapies.

A clinical, observational, prospective, experience on seven cardiovascular
centers belonging to the lItalian Alliance for Cardiovascular Rehabilitation and
Prevention (ITACARE-P ETS) scientific society was performed.

One-month oral supplementation by a nutraceutical preparation containing
Ubigsome, creatine, ginseng extract, and vitamins (PP, B5, B2, B6, B1 and
B12) showed a significant increase in exercise capacity as evaluated by
cardiopulmonary test (CPET) walking test, where applicable, or by short
physical performance battery (SPPB) in patients with reduced “performance”.
All functional capacity tests and the quality-of-life assessment scale showed
significant improvement at the end of the supplementation cycle.

The encouraging results obtained supported the use of that nutraceutical
preparation within CR programs, in addition to traditional multidisciplinary
interventions, with the aim of further improving functional capacity and quality
of life.

Keywords: cardiovascular diseases, prevention, rehabilitation,
nutraceuticals

Cardiovascular Rehabilitation (CR) is widely recommended in
the post-acute and chronic heart disease care pathway [1]. The main
access groups are patients with recent acute coronary syndrome
(ACS), percutaneous or surgical myocardial revascularization, heart
failure and chronic coronary syndromes [2]. Current guidelines also
consider populations with specific issues, for example elderly, frail
subjects or those with oncological problems [2]. Overall, CR ensures

an improvement in patients' functional capacity, quality of life, lifestyle
and above all a reduction in mortality and rehospitalization rates [3,4].
CR programs, managed both in the inpatient or outpatient setting,
are based on the essential provision of fundamental core components
such as clinical stabilization, structured physical training, nutritional
support, and psychosocial intervention by a multidisciplinary team

[2].
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The constant drive towards identifying the best cardiovascular
prevention strategies and CR programmes, adapted to modern
epidemiology and the needs of referred patients, has led to a
growing interest in the use of nutraceuticals in addition to classic
cardioprotective therapies (i.e. antithrombotic, antiremodelling,
antihypertensive, lipid-lowering) [5]. In this context, the CR field
is ideally suited to the integrated evaluation of such a combined
intervention, especially regarding the overall effect on exercise
tolerance (the cornerstone of disability assessment in cardiac patients)
and on quality of life. The aim of this experience was to evaluate the
efficacy in terms of changes in functional capacity and subjective
perception of health status of the additional use of a nutraceutical
supplement based on Ubigsome (highly soluble QI10), creatine,
ginseng and vitamins of the PP and B groups in patients undergoing
a CR program. This nutraceutical combination was selected due to
the positive results already highlighted in previous studies on the
condition of asthenia associated with chronic diseases [6-8].

Methods
Clinical Study

The clinical, observational, prospective, multicenter experience
was carried out in the period from March, 1, 2025 to May 31, 2025.
The network was composed of seven CR centers located throughout
the country, all affiliated to the Italian Alliance for Cardiovascular
Rehabilitation and Prevention (ITACARE-P ETS) scientific society.
The center network was selected on a voluntary basis, provided that
they had the usual settings for rehabilitation intervention (inpatient
and/or outpatient), accreditation with the national health service, and
the structural and performance metrics recommended by the current
guidelines [9].

Procedures

Patients eligible for nutraceutical supplementation were selected
through individualized clinical judgment, based on the anamnestic
and instrumental data available during the rehabilitation process,
particularly regarding functional and nutritional capacity.

Changes in global functional capacity and subjective perception
of health status were assessed from the beginning to the end of the
nutraceutical supplementation period. The choice of the evaluation
method for functional capacity was made at the center level, in
relation to local practices and the patient's clinical status, considering
as possibilities the short physical performance battery (SPPB),
the 6-minute walking test (6MWT) and the cardiopulmonary test
(CPET), all tests appropriately validated in the context of CR activities
[2]. For each of the methods used, the Minimal Clinically Important
Differences (MCID) were considered, that is, the minimum variations
in the test result judged relevant for the patient in accordance with
current literature, i.e. an increase in score of at least 3 for the SPPB
[10], an increase of at least 15 metres covered at the 6MWT [11] and
an increase in oxygen consumption at peak effort (VO2 at peak) of at
least 6% at the CPET [12].

The change in subjective perception of health status was similarly
evaluated at the beginning and at the end of the supplementation
cycle using the EuroQoL VAS visual analogue scale, considering as
MCID an increase in score of at least 10 points [13].

Following the characterization of the selected population for
nutraceutical supplementation, a case-control analysis was conducted
through retrospective data extraction at one of the seven clinical
centers. The control group was limited to consecutive patients who
underwent CPET during rehabilitation between 2020 and 2024,
matched by age/gender/cardiac condition at referral, and in the
absence of nutraceutical supplementation in the clinical records,
until the sample size was the same as that of the main prospective
observational experience. In these patients, the change in VO2 at
peak effort and EuroQoL VAS score between the start and end of the
rehabilitation program was assessed.

Supplement

The supplementation strategy was standardized as a one-month
(every day for 30 days) oral administration of Eufortyn (Scharper
SpA), containing Ubigsome (coQ10) 80 mg, creatine 148.75 mg,
vitamin PP 5 mg, vitamin B5 2 mg, vitamin B2 0.8 mg, vitamin B1
0.6 mg, vitamin B6 0.6 mg, vitamin B12 0.6 pg, ginseng extract 65 mg.

Statistical analysis

Clinical and instrumental variables were analyzed using
descriptive statistics. The comparison between means and proportions
was performed by means of two-sample t-tests and chi-square tests,
respectively, using the open-source software package PSPP 2.0.1 [14].

Results

A total of 102 subjects were considered, 88 of whom were males
(86%), with a mean age of 67+9 years and a body mass index (BMI)
of 27+4 (presence of obesity characterized by a BMI >30 in 16% of
cases). The prevalence of cardiovascular risk factors and comorbidities
is summarized in Table 1.

CR intervention in the considered population was activated
mainly following coronary events and cardiac surgery (Table 2), with
an average distance from the index event of 32 days and a prevalent
rehabilitation management in an out-of-hospital setting.

Nutraceutical supplementation was initiated in the majority of
cases (n = 76, 75%) after completing the process of cardioprotective
therapy optimization. Unsatisfactory adherence to nutraceutical

Table 1: Cardiovascular risk factors and comorbidities in patients undergoing
nutraceutical supplementation during cardiac rehabilitation.

n %
Risk Factors Smoking 20 20
Hypertension 84 82
Diabetes 38 37
Dyslipidemia 86 84
Family history 38 37
Comorbidities Respiratory 22 22
Osteoarticular 26 25
Neurological 12 12
Hematological 22 22
LVEF 50+9%
LVEF <30% 4 4
GFR <30 ml/min /1.73 sqm 10 10

LVEF: Left Ventricular Ejection Fraction; GFR: Glomerular Filtration Rate.
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Figure 1: Changes in functional capacity and quality of life parameters
between the population subjected to supplementation during cardiac
rehabilitation and the Control group.
MCID: Minimal Clinically Important Difference; VO2p: Oxygen Consumption
at Peak Effort.

Table 2: Index event for cardiac rehabilitation referral and setting of intervention
in the patient population.

Index n %
Event type index Acu'te coronary syndrome / coronary 38 37
angioplasty
Cardiac surgery on coronary arteries
40 39
and/or valves/large vessels
Chronic coronary syndrome 10 10
Heart failure 14 14
!:)lstance from 32417 days
index event
Rehabilitation g idential 24 24
setting
Day-hospital 36 35
Outpatient 42 41

Table 3: Changes in functional capacity and subjective perception of health
status at the end of the nutraceutical supplementation intervention during
cardiac rehabilitation.

Asse:ssment tests Indicator n % o
(subjects assessed) (Mean £ S.D.)

VO2p pre (mL/Kg/min) 17.6+£2.0
CPET (n= 34, 33%) | VO2p post (mL/Kg/ <001

min) 20.6+3.5

Obtaining MCID 26 76
EMWT (n=102 Distance before (m) 376.1+£150.6 <0.01
100%) ’ Distance post (m) 468.7£144.2

Obtaining MCID 94 92

Pre-score 8.5+2.8 <0.01
SPPB (n= 66, 65%) | Post Score 10.8+1.7

Obtaining MCID 36 55
EuroQoL VAS (n= Pre-score 54.3+16.0 <0.01
102, 100%) Post Score 81.1£10.5

Obtaining MCID 96 94

B6MWT: Six Minute Walking Test; CPET: Cardiopulmonary Exercise Testing; MCID: Minimal Clinically Important
Difference; SPPB: Short Physical Performance Battery; VO2p: Oxygen Consumption At Peak Effort; EuroQoL
VAS: EuroQOL Visual Analogue Scale

supplementation, defined as >3 missed doses per day, was
documented in 6 patients (6%). Changes between the start and end
of the supplementation intervention, in terms of functional capacity
assessed by direct tests and the EuroQoL score, are summarized in
Table 3. The walking test was performed in the entire population,
while cardiopulmonary testing and SPPB were used in one-third and
two-thirds of cases, respectively. All functional capacity tests and the
quality of life assessment scale showed significant improvement at the

end of the supplementation cycle, with high rates (>90%) of achieving
MCIDs, especially for the walking test and the EuroQoL score.The
case-control subanalysis based on the monocentric historical group
(population characteristics in Table 4) showed a greater increase
in functional capacity in the nutraceutical supplementation group
(Figure 1), although not statistically significant MCID achieved for
VO?2 at peak in 76% and 65% of cases respectively, p=0.287) and a
significant increase in the perception of health status (MCID achieved
for EuroQoL score in 97% and 82% of cases respectively, p<0.05).

No undesirable effects were described during supplementation, so
supplementation was well tolerated.
Table 4: Comparison between the supplemented population during cardiac
rehabilitation and a retrospective single-center control group matched for

age/sex/cardiac condition of referral and in the absence of nutraceutical
supplementation (Control) in the clinical documentation.

Supplementation Control
n % n % p

Total 34 100 34 100 1
Males 30 88 30 88 1
Females 4 12 4 12 1
Age 6517 6716 0.21
Heart failure 20 59 20 59 1
Acute coronary
syndrome/coronary 6 18 6 18 1
angioplasty
S o IR
Cardiac surgery on
andlor vaesigreat 2 6| 2 |6 | 1
vessels

Discussion

This experience has demonstrated that nutraceutical

supplementation with a “pro-energetic” compound may contribute
to the short-term improvement of main functional outcomes and
subjective perception of health status in cardiac patients enrolled into
CR programs.

The specific composition of the product, designed to support
and optimize energy metabolism, aims to counteract physical and
mental fatigue, particularly evident in patients with heart failure,
following cardiac surgery or after acute coronary syndrome [15-
17]. In particular, highly soluble coenzyme Q10 has already been
shown to improve asthenia and the main functional performance
parameters in elderly subjects with asthenia associated with the use of
statins [18]; it is also known that creatine is able to contribute to the
recovery of muscle strength after physical exercise, both in athletes
and in disease states [19,20] and that ginseng extract is able to possess
a tonic-adaptogenic action, aimed at improving resistance to physical
exercise and stress [21]; finally, the multivitamin complex (PP, B2, B5,
B6, B12) allows to guarantee the cofactors necessary for the energy
production cycle at mitochondrial level and at the same time to
reduce cardiovascular risk [22].

In this experience, the nutraceutical supplementation
was primarily considered in "young-old," non-obese subjects,
following cardiac surgery or acute coronary syndrome. Nutritional
supplementation was initiated approximately one month after the

index event, in a predominantly outpatient rehabilitation setting and
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with already extensively optimized cardioprotective medical therapy.
The majority of enrolled patients did not present with severe left
ventricular dysfunction and/or severe renal insufficiency at the start
of treatment. These findings therefore appear useful for assessing
the average aptitude of rehabilitation cardiologist in directing the
supplementation strategy, describing the types of patients for whom
it is most considered.

In almost all cases, very high adherence to supplementation
was observed (94% of patients showed >90% adherence to the
total nutritional intake), demonstrating an almost total absence of
disorders or adverse reactions to the supplement.

After one month of treatment, the increase in exercise capacity
as evaluated by CPET (where applicable), walking test or, in patients
with reduced "performance", by SPPB was significant. These findings
can obviously be attributed in the first instance to the neuromuscular
and metabolic effects induced by the rehabilitation sessions based on
physical exercise [23], however the nutritional supplementation may
have positively influenced the results especially in terms of reduction
of recovery times and subjective improvement in parameters such
as strength and agility. In particular, by analyzing CPET results, we
observed an achievement of the MCID in a relatively short time (one
month) in a large percentage of patients (about three quarters), a
possible expression of improvements in the availability of substrates
at cellular and mitochondrial level, optimization of the enzymatic
chain for energy production, and reduced membrane and sub-cellular
oxidative stress. Many of the fundamental substrates for energy
production at the cellular and mitochondrial level can in fact become
deficient after a certain age or in certain pathological states of the
brain, cardiac muscle or skeletal system [24,25]. Similar functional
data have also been recorded by using other assessments tools such as
the walking test and the SPPB battery.

Satisfactory results also emerged from the subjective perception
of health status assessed using the Euro-QoL 5D, with almost all
patients reporting a significant improvement compared to the
pre-supplementation period. In this regard, the speculative "case-
control" comparison with a historical population of patients with
homogeneous baseline characteristics highlighted the advantage
of nutritional supplementation over the "standard" management of
the rehabilitation program, underscoring (albeit with significant
limitations related to the small sample size, the single-center historical
control, and the selection bias from CPET) the potential for additional
efficacy of nutritional supplementation with regard to quality of life. A
favourable trend in achieving the MCID (however lacking statistical
significance) was also observed for oxygen consumption at peak
exercise measured by CPET, paving the way for future more in-depth
evaluations.

In conclusion, nutraceutical supplementation—likely ~with
multicompounds with synergistic action, as in this experience—
could be considered within CR programs, in addition to traditional
multidisciplinary interventions, with the aim of further improving
functional capacity and quality of life. At present, given the
heterogeneity of clinical situations affecting CR, this strategy deserves
a detailed, personalized evaluation based on a recognition of current
needs and reasonably achievable treatment goals.
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