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In a controlled clinical trial of 151 post-AMI patients
randomized to occupational therapy or standard man-
agement, work return was assessed. Patients who
received the intervention had a higher return to work
compared to the control group (89% vs. 74%, p = 0.0105),
and in 1 year, a higher percentage continued working
(92% vs. 75%, p = 0.0053). Furthermore, a high percent-
age retained their previous job (94% vs. 75%, p = 0.0036),
and most of them worked full-time (84% vs. 71%,
p = 0.039). A similar trend was observed at 2 years of
follow-up (GRADE: moderate qgps ger 1)-°

Huichan-Mufoz V et al. published a non-randomized
clinical trial with 65 Mexican patients who survived a
myocardial infarction. This report showed that, although
the rate of return to work was not significantly different,
there was a significant reduction in the number of days
of disability leave granted in the CVRhP group compared
to the control group (68.09 + 47.6 vs. 128.25 + 91.4 days
of disability, p = 0.001) (GRADE: IoW ¢ g3 pet 2)-2°

(KM) The post-operative patient should be assessed
from the intensive care unit, with early mobilization, and
subsequently undergo outpatient cardiac rehabilitation
(CVRhP-P), always taking care of the incision and ster-
notomy site. Pre-habilitation programs are increasingly
used to prepare patients for surgery.

3.3.3 POST-INTERVENTION PATIENTS

3.3.3.1 Post-surgical patients
3.3.3.1.1 Prehabilitation

In recent years, specific programs have been used
to prepare patients physically, nutritionally, and psycho-
logically before surgery, a procedure known as preha-
bilitation. The clinical effect of prehabilitation in patients
scheduled for elective cardiac surgery has been eval-
uated using various methodologies, with consistent
results of improved ExTol and reduced complications.

A meta-analysis of six controlled studies (n=665)
demonstrated that structured preoperative exercise pro-
grams were associated with significant improvements
in ExTol, as evidenced by an increase in BMWT walking
distance after prehabilitation (MD = 75.4 m; 95% CI
13.7 to 137.1, p=0.02) and after surgery (MD= 30.5 m;
95% Cl 8.5 to 52.6, p=0.007). In addition, a reduction
in hospital stay (MD=-1.00 days; 95% CI -1.78 to -0.23,
p = 0.01) and a lower incidence of postoperative atrial
fibrillation were observed in patients younger than
65 years (RR = 0.34; 95% CI 0.14 to 0.83, p = 0.02).

No adverse events attributable to the intervention were
reported (GRADE: moderate 4, qyy e 1)

A randomized clinical trial in patients with stable cor-
onary artery disease (n=171), where a supervised two-
week aerobic exercise program significantly improved
preoperative exercise tolerance (MD= +50.5 m,
p= 0.003), reduced Timed-Up-and-Go test time
(MD= -0.8 s, p= 0.018) and increased HR-QoL
(MD= +0.3 points, p< 0.001). Subsequently, a more
accelerated recovery of postoperative functional capac-
ity was observed (MD= +47.2 m; p< 0.001), with no
adverse events. (GRADE: high ;11 Rer 2"

Nakamura K et al., in a cohort study of patients with
acute coronary syndrome awaiting surgery, showed
that in-hospital preoperative rehabilitation was safe,
with a 96.3% completion rate and only one preoperative
adverse event (left bundle branch block). Although no
significant differences were observed in mortality or
major cardiovascular events at 12 months (RR = 1.97;
95% C1 0.18 to 21.3; p = 1.00), or in duration of mechan-
ical ventilation or hospital stay, these data support the
feasibility and safety of this approach in complex clini-
cal settings (GRADE: oW ;a1 get 5)-°*

Yamikan H et al. in a systematic review of five ran-
domized trials (n=616) observed that exercise preha-
bilitation increased ExTol, with favorable changes in
6MWT, Timed-Up-and-Go, and gait speed. A signifi-
cant reduction in postoperative complications was
also identified in at least one study (RR=0.11; 95% CI
0.01 to 0.89, p<0.05), as well as a decrease in hos-
pital and intensive care stay. However, the effects on
quality of life, anxiety, depression, and other psycho-
social outcomes were less consistent. No adverse
events were reported during the intervention (GRADE:

343
IOW 1711 Ret 4)-

3.3.3.1.2 Surgical wound care

Patients undergoing cardiovascular surgery require a
variety of care options, including surgical wound care,
which rehabilitation teams must also monitor. El-Ansary
D et al. published a narrative review of post-sternotomy
patients to provide information on effective physical
mobilization without compromising sternal stability. The
authors recommend mobilization using the “stay-in-
tube” technique, which can be reviewed in the original
reference (GRADE: moderate 4, get 5)-°

Lubczynska A et al. published a case series of patients
with postoperative scars treated with various techniques
such as manual manipulation, massage, cupping, dry
needling, and wound taping. Changes were assessed
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using clinical photography, skin parameters, and high-fre-
quency ultrasound. Improvement was observed with
manual therapy, with scars appearing paler, thinner, and
more even. Ultrasound showed improvement in scar
architecture and collagen density (pre=3.1 £+ 1.3, post=5.7
+ 1.3, p<0.005). Furthermore, improvements were
observed in various skin parameters such as hydration
(pre=37.8 + 7.7, post=48.6 + 1.2), trans epidermal water
loss (pre=13 = 4, post=9.7 + 2.4 g/m?/h), elasticity
(pre=0.003 = 0.0003 mm, post=0.05 + 0.0Imm), and
erythema level (pre=352.1 + 103.1, post=249.9 + 89.8).
No changes associated with melanin were observed
(pre=104.9 + 44, post=83.7 + 27.7, p=ns). Patient self-as-
sessment included components such as pain, pruritus,
stiffness, vascularity, and elasticity, which was statisti-
cally significant in all groups and patients were more
satisfied (GRADE: low 4, s get 2)-°*

A meta-analysis was published in 2021, with 19 stud-
ies and 661 patients with burn, hypertrophic, post-trau-
matic, post-surgical, or keloid scars. Mechanotherapy
(massage and extracorporeal shock wave therapy),
occlusion and hydration therapy (silicone application,
moisturizer, and proteolytic enzymes), and laser therapy
were compared with the control group (standard treat-
ment or no treatment). Thus, physical therapy in the scar
was strongly and significantly associated with a reduc-
tion in pain (Hedge’s g = -0.95; 95% CI: -1.69 to -0.20),
pigmentation (g = -0.72; 95% CI: -1.27 to -0.17), pliability
(g = -1.29; 95% CI: -1.88 to -0.70), pruritus (g = -0.99;
95% Cl: -1.54 to -0.44), scar area (g = -1.72; 95%
Cl: -2.12 to -1.33) and thickness (g = -0.68; 95% CI: -1.27
to -0.09) (GRADE: moderate g,y ger 4)->*

A systematic review of 16 articles and 625 patients
with various types of scars: burns, surgeries, acne, etc.
stated that the use of physiotherapy compared to the
control group, improved the condition of the scar
(GRADE: 1oW 47y get 6)->*

Recently, a narrative review of 25 studies with
patients with various types of scars reported that the
use of physiotherapy (massage therapy, exercises,
extracorporeal shock waves and ultrasound) showed
positive effects on scar characteristics, improvement
in symptoms such as pain and itching, and physical
attributes such as elasticity and pigmentation (GRADE:

347
IOW 61751 pef 7)-

3.3.3.1.3 Post-sternotomy physical training

Recent studies have shown that upper extremity
strength training can be safe after median sternotomy,
provided it is performed carefully, principles of

controlled progression are followed, and sternal stabil-
ity is adequately assessed.

The SAFE-ARMS study (2022) evaluated the safety
and feasibility of resistance training, which initiated as
early as 2 weeks postoperatively in 16 patients under-
going cardiac surgery via median sternotomy. Six
machine exercises were performed, with a starting
weight of 9 kg and gradual progression. No sternal
micromotion greater than 2 mm or increased pain was
observed during the exercises, suggesting that con-
trolled upper extremity movement does not compro-
mise sternal stability in selected patients. Inter- and
intra-rater variability was moderate to good, with a lat-
eral-posterior correlation coefficient of 0.73 (95% Cl,
0.58 to 0.83) and an intraclass correlation coefficient of
0.83 (95% ClI, 0.73 to 0.89). No adverse events were
reported, although these were not a primary outcome
of the study (GRADE: moderate ;,, r, ger 1)->*

The SMART Trial randomized controlled trial com-
pared modified sternal precautions (upper extremity
use guided by pain and discomfort) versus traditional
restrictive sternal precautions (limiting use for 4 to
6 weeks) in 72 postoperative patients. No significant
differences were found between groups in physical
function at 4 weeks (MD= 1.0; 95% CI -0.2 to 2.3) or
12 weeks (MD= 0.4; 95% CI -0.9 to 1.6), nor in second-
ary outcomes such as pain, kinesiophobia, or HR-QoL.
Importantly, no adverse events occurred, reinforcing
the safety of progressive upper extremity use under
conditions of adequate clinical monitoring (GRADE:
high G17-H2_Ref_2)'349

Additionally, a published meta-analysis included
3462 patients and evaluated the effectiveness of
strength training versus aerobic training alone after car-
diac surgery involving median sternotomy. It was
observed that counter-resistance programs, with low to
moderate intensity and gradual progression, were safe
and feasible. Furthermore, they offered similar benefits
in exercise tolerance and body composition compared
to aerobic training. It is concluded that, although the
intensities employed are lower than those suggested
by the American College of Sports Medicine, training
should focus on specific functional tasks to promote
efficient recovery. No adverse events were reported
(GRADE: high 7.5 pet 3)-2%

Despite growing evidence supporting early and safe
mobilization of the thoracic limbs, considerable variabil-
ity in clinical practice persists. A cross-sectional study
surveyed 87 physical therapists regarding the prescrip-
tion of upper limb exercises in post-sternotomy patients.
Although 96% prescribed these exercises, 95% applied
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restrictions, and at least 55-74% continued to restrict
unilateral or bilateral lifts, with or without weight-bear-
ing, even at 6 weeks. Only 43% performed formal
assessments of sternal stability. This lack of consensus
highlights the need for standardized, evidence-based
guidelines (GRADE: low ;.o ger 4)->°°

El-Ansary D et al. propose abandoning the paradigm
of rigid sternal restraints for 6 to 8 weeks in favor of a
model tailored to each patient, with controlled exercises
and symptom monitoring. This approach could avoid
negative effects such as loss of functional independence,
delayed recovery, and decreased HR-QoL. Early imple-
mentation of upper limb exercises has not been shown
to increase the risk of sternal complications, provided that
the principles of individualization and progression are
respected (GRADE: very low g, q» get 5)-2°

In the safe implementation of strength training in
post-sternotomy patients, it is essential to consider risk
factors associated with sternal complications.
A meta-analysis that included 25,668 patients identified
that the risk of complications significantly increases if
the patient is female (OR=1.98; 95% CI: 1.39 to 2.84),
has diabetes mellitus (OR=3.31, 95% CI: 1.71 to 6.41),
is obese (OR=2.59, 95% CI: 1.22 to 5.51), receives
bilateral breast grafts (OR=3.11, 95% CI: 2.15 to 4.51),
undergoes reoperation (OR=8.92; 95% Cl: 2.53 to
31.44), and requires blood products (OR=2.84; 95% CI:
1.35 to0 5.97). This information allows for adequate risk
stratification and personalized interventions (GRADE:

; 351
high G17.R2 Ret 6)-

3.3.3.1.4 Heart valve surgery

One of the indications for admission to a CVRhP-P
is heart valve disease. Patients with valvular disease
or those with prosthetic heart valves require specific
care, both in the short, medium, and long term. These
programs should implement specific protocols for the
prevention of valve thrombosis, where staff will address
the potential complications of anticoagulant therapy.
Furthermore, the prevention of endocarditis also plays
a prominent role.

A randomized controlled clinical trial with 116 patients
postoperative after valve surgery or intervention
showed differences between the group that performed
strength and balance training (ExG) and the control
group (CG), both in the meters walked in 6 minutes
(ExG from 247m + 94.1 to 348m = 100.1 vs CG from
232m + 102.8 to 333m + 120.7), in the physical per-
formance score (ExG from 8.31 £ 2.21 t0 9.51 + 2.24
vs CG from 7.95 + 2.01 to 9.08 + 2.35), in the speed

reached in the 5-minute walk (ExG from 0.847m/s +
0.31 t0 0.965m/s + 0.3 vs GC from 0.765m/s + 0.24 to
0.879m/s + 0.29). In addition, a significant improve-
ment was observed in other frailty variables (GRADE:
moderate g, ps get o)

In 2023, a narrative review of postoperative heart
valve surgery patients mentioned that the likelihood of
thrombosis associated with this type of device varies
widely. The highest-risk cases are patients with
mechanical valves, for whom anticoagulation with vita-
min K antagonists (warfarin or acenocoumarin) is rec-
ommended. In these patients, the anticoagulation levels
adjusted via INR depend on the valve type, its position
(mitral, aortic, tricuspid, or pulmonary), the number of
prostheses placed, and whether the patient is in atrial
fibrillation or flutter. Although some patients with bio
prostheses may be exempt from long-term anticoagu-
lation, it should always be used in the immediate post-
operative period. In patients with biological valve
implantation or valve repair, the benefit of anticoagula-
tion versus antiplatelet therapy is uncertain. In patients
who underwent TAVI and who have no other indication
for anticoagulation or antiplatelet therapy, long-term
aspirin monotherapy may be considered. Patients who
received a transcatheter mitral valve device should be
anticoagulated. Prosthetic valve thrombosis is a serious
complication that, in virtually all cases, requires emer-
gency surgical treatment. Patients with any pathology
that requires anticoagulation should continue with their
regimens unless the new prosthesis requires higher
INR values (GRADE: IoW (7 p2 gor 1)-2°

Verstraete A et al. published a review of studies with
patients undergoing cardiac valve repair or replace-
ment and compared the ACC/AHA-2020 guidelines with
those of the ESC-2017 to establish a consensus on the
management of antithrombotic therapy. Antithrombotic
or anticoagulant treatment in patients who received
surgical treatment for valvular disease is very complex
and many of the decisions are made by consensus
(GRADE: oW 1757 per 2)->>*

It is common for pre-rehabilitation programs to treat
patients with valvular heart disease awaiting surgical
treatment. The European Society of Cardiology issued
a CPG on the management of patients with valvular
heart disease and recommended that, before surgery,
patients with valvular heart disease who are receiving
anticoagulation should discontinue this medication and
maintain an INR < 1.5. Unfractionated or low-molecu-
lar-weight heparin should be administered as a bridge
during the perioperative period. Anticoagulation after
surgery should begin with heparin and subsequently
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with vitamin K-antagonist oral anticoagulation (VKA-
OAC). Furthermore, antiplatelet therapy secondary to
recent coronary intervention (< 1 month) should be
restarted as soon as the surgical risk of bleeding
decreases. The combination of a dual antiplatelet reg-
imen and OAC after valvular heart surgery should be
weighed against the risk of stent thrombosis, valve
thrombosis, and bleeding. VKA-OAC are recommended
for patients with mechanical or biological heart prosthe-
sis and another indication for OAC. It is recommended
that patients be specifically trained to self-monitor their
INR by adjusting their VKA-OAC dose. Patients who
will not require long-term OAC should use aspirin or an
OAC for the first 3 months after implantation of a bio-
logical prosthetic valve in the aortic position and VKA-
OAC in the mitral or tricuspid positions. Direct oral
anticoagulants are not indicated for mechanical pros-
theses. Patients undergoing mitral or tricuspid valve
repair should receive VKA-OAC for the first 3 months
and discontinue them if there is no indication to con-
tinue. Post-TAVI patients should receive single anti-
platelet therapy for life or VKA-OAC if they have any
other indication for it (GRADE: high 4,7 get 2)-°>°

Coordination between the treating cardiologist and
the CVRhP-P team is crucial to adjust anticoagulant
treatment and thus reduce complications attributable to
this therapy or to the underlying pathology.

3.3.3.1.5 Pediatric population after cardiac
surgery

The implementation of CVRhP-P programs in the
postoperative pediatric setting has demonstrated sig-
nificant benefits in the recovery of children with con-
genital heart disease who have undergone surgery.

In a recent clinical trial conducted in children at high
altitude, the initiation of exercise within the first 24
hours postoperatively was associated with a significant
improvement in ExTol as measured by the 6MWT. The
intervention group showed an increase in the distance
covered (6BMWT pre: 385.24 + 55.46 m, post: 426.16 +
59.75 m, t= 6.363, p< 0.0001), while the control group
showed a decrease (BMWT pre: 376.56 + 54.78 m,
post: 347.12 + 54.36 m, t = 4.248, p= 0.0003), with no
adverse events recorded (GRADE: high 4,75, ger 1)-2°

On the other hand, a cohort study (n= 1,415) docu-
mented that 41% of patients under 18 years of age under-
going surgery for congenital heart disease received
some type of rehabilitation therapy in the postoperative
period. Patients with greater clinical complexity, including
neonates, premature infants, cases with palliative repairs,

genetic syndromes, prolonged bypass times, or preoper-
ative stays longer than one day, were more likely to
require rehabilitation (GRADE: moderate 4754 get 2>

A series of 1,358 pediatric patients with transthoracic
catheters seeking out-of-bed mobilization. Special cath-
eter preparation was performed before mobilization.
There was no control group. At the endline, it was
observed that the guidelines were implemented, result-
ing in mobilization without associated complications.
Adverse events were sought, but none were recorded
(GRADE: oW 1755 gt o)->°

Likewise, in children with ventricular assist devices,
the implementation of CVRhP-P has been shown to be
safe and feasible. In a cohort of 17 patients, the major-
ity successfully completed the functional objectives
established within the standardized program without
associated complications. Eleven children achieved all
protocol milestones, which allowed them to maintain or
restore their functionality in the context of transplant
waiting (GRADE: moderate ,;,.n, ger 3)-°>°

A meta-analysis of 9 randomized clinical trials includ-
ing 167 children postoperatively for congenital heart
disease found that ThPhT programs were associated
with a significant improvement in HR-QoL (MD= 3.19;
95% CI 0.23 to 6.16; p = 0.03), although without relevant
changes in biomarkers, ExTol or NT-proBNP levels
(GRADE: moderate 75,4 ger 4)-°%°

3.3.3.2 Percutaneous cardiovascular
intervention

3.3.3.2.1 Pacemaker and ICD

Any type of mobilization in a critically ill patient may
be associated with the inadvertent displacement of an
invasive device, such as a pacemaker lead, which can
cause an adverse event or endanger the patient’s life.
Therefore, it is essential that rehabilitation teams rec-
ognize this situation and receive appropriate training.

In 2019, a controlled clinical trial was published with
200 patients undergoing cardiac stimulation device
(pacemaker, ICD) placement. A protocol for early mobi-
lization with a sling (3 hours post-placement) was used
compared to immobilization. Initially, no differences were
observed in the percentage of electrodes displaced
during early ambulation (3%) vs. immobilization (4%),
p = 0.99. No differences were observed between the two
groups in relation to other outcomes such as cardiac
perforation, tamponade, valvular damage, hemothorax,
pneumothorax, myocardial infarction, peripheral embo-

lism, stroke, death (GRADE: high 1,.qs pet 2"
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Ahn, J et al. published a controlled clinical trial with 27
post-pacemaker placement patients, who in addition to
having a low ExTol, entered a CVRhP-P and were com-
pared with a control group. A statistically significant
improvement in HR-QoL was observed in the intervention
group, particularly in the vitality (baseline 42.1 + 15.9;
4 weeks 57.2 + 15.4, p = 0.042) and mental (baseline
50.3 + 18.3; 4 weeks 68.2 + 22.4, p = 0.046) items. No
adverse events occurred (GRADE: ow ,, ns ger 5)-*

After implantation of cardiac electronic devices
(pacemaker, ICD, or resynchronization therapy), the
main risk during the first few days is a lead displace-
ment, before the fibrosis process that secures them in
place is complete. Therefore, most clinical protocols
recommend avoiding active mobilization of the arm on
the generator side for the first 24 hours. Subsequently,
progressive mobilization without weight-bearing can be
initiated, monitoring technique and joint range of motion,
if device fixation is not compromised. Additionally, it is
recommended to specifically avoid strength exercises
in the upper limbs for the first 4 to 6 weeks to avoid the
risk of lead displacement and without interfering with
the benefits of supervised exercise in cardiovascular
rehabilitation, which has been shown to improve exer-
cise tolerance without increasing complications
(GRADE: moderate 4,5 po per 4)-°°2

On the other hand, a systematic review evaluated the
early initiation of active arm exercises, such as pendu-
lum movements and range-of-joint exercises, from days
1 to 14 after implantation. These exercises were asso-
ciated with improvements in shoulder mobility, pain,
and function, with no increase in complication rates.
However, strength movements and increased range of
motion were not assessed, so their extrapolation should
be cautious (GRADE: moderate 4y, ry ger 5)-°¢°

Furthermore, a randomized clinical trial evaluated an
individualized CVRhP-P from the second day post-im-
plant, excluding arm strength exercises. Significant
improvements were observed in HR-QoL: vitality
(p=0.042) and mental health (p=0.046) with no
device-related adverse events, supporting the safety of
progressive programs under supervision (GRADE:
moderate G23-R2_Ref 6)'361

There is information in the literature supporting the
safety and effectiveness of incorporating aerobic and
resistance training programs in patients with pacemak-
ers and implanted defibrillators. A 2021 cohort study,
which included 41,731 patients, demonstrated that par-
ticipation in early CVRhP-P is associated with a signif-
icant reduction in 1- and 3-year mortality, with a 24%
relative risk reduction (HR = 0.76; 95% CI 0.69 to 0.85,

p = 0.03). After adjusting for changes in physical activ-
ity, this difference disappeared, suggesting that
increased physical activity is the main mediator of the
benefit, with no related serious adverse events reported
(GRADE: moderate ;5 ny ger 1)-°%*

Likewise, a 2022 retrospective cohort study with over
12,000 patients showed that exercise-based rehabilita-
tion initiated within six months of implantation is asso-
ciated with a reduction in mortality (HR=0.63; 95% CI
0.56 to 0.71, p<0.001) and hospitalizations (HR=0.83;
95% CI 0.78 to 0.87, p<0.001). Although an increased
prevalence of AF and serious ventricular arrhythmias
was observed in the rehabilitation group, no differences
were reported in the incidence of adverse events
related to physical activity, confirming the safety of the
intervention (GRADE: oW ;05 0, get o)

A 2021 randomized clinical trial evaluated the imple-
mentation of an early four-week CVRhP-P in patients
with pacemakers, reporting significant improvements in
HR-QoL, specifically in the vitality and mental health
domains of the SF-36 questionnaire, without presenting
complications or adverse events related to the device,
in this way early rehabilitation, including aerobic and
strength training, is safe and beneficial in terms of sub-
jective well-being, without increasing the risk of com-
plications (GRADE: moderate ;54 ger 3)-°°"

Additionally, a systematic review published in 2025,
which included six studies with different methodological
designs, concluded that early upper extremity mobiliza-
tion, using pendulum exercises, range of motion, stretch-
ing and strengthening, initiated from less than 24 hours
to two weeks post-implant, is safe and is associated with
significant improvements in shoulder function, decreased
disability and increased HR-QoL, with no relevant
adverse events reported (GRADE: IoW ;5 ny rer 4)->%°

A 2025 randomized controlled trial involving
24 patients with implanted pacemakers and defibrilla-
tors demonstrated that a combined six-week aerobic
and strength training program increased peak VO, by
approximately 0.3 liters and percentage of maximum
VO, by 3.5%, as well as improved muscular endurance

and HR-QoL, with no serious adverse events (GRADE:

i 367
hlgh G23-R4_Ref_5)'

Thus, it can be concluded that under medical super-
vision and controlled conditions, early initiation of aer-
obic and strength training programs in patients with
implantable cardiac devices, preferably in the first two
weeks post-implantation, can improve exercise toler-
ance, muscular endurance, and HR-QoL, without
increasing the risk of serious adverse events.
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3.3.3.2.2 Transcatheter heart valve
intervention

Percutaneous implantation of intracardiac devices,
such as TAVI or mitral clipping, are increasingly com-
mon procedures that require specialized medium- and
long-term management, particularly due to their under-
lying pathology.

In the context of antithrombotic treatment following
transcatheter aortic valve implantation (TAVI), aspirin
monotherapy has been documented to offer a favorable
safety profile in patients without additional indications
for anticoagulation.

A recent review supports this strategy as an effective
measure to reduce clinically relevant thrombotic events
without increasing bleeding risk. In the absence of con-
ditions such as atrial fibrillation or coronary artery dis-
ease with recent stenting, the residual embolic risk is
low, and the benefit of minimizing bleeding complica-
tions with aspirin outweighs the potential thrombotic
risks (GRADE: oW 4, re get 1)

In post-TAVI patients, a systematic review and
meta-analysis demonstrated that post-TAVI CVRhP-P
significantly increased both the distance walked in the
6MWT (from 235.88 + 69.36 m to 292.12 + 54.92 m;
p < 0.05) and functional independence (Barthel index

from 76.6 + 11.5 t0 89.8 + 5.5; p < 0.05) (GRADE: mod-

368
erate G21—R2_Ref_7)'

Regarding TAVI, comparative data between different
antithrombotic regimens have shown that aspirin mono-
therapy is associated with a lower incidence of major
bleeding (RR = 0.43; 95% CI 0.23 to 0.80, p = 0.008),
without a significant increase in embolic events, com-
pared with dual therapies or oral anticoagulation. In the
presence of atrial fibrillation or  venous

Recommendation Table 12. Heart Failure

thromboembolism, complete anticoagulation remains
the strategy of choice, preferably with direct oral anti-
coagulants (DOACs) since the combination with anti-
platelet agents increases the bleeding risk without a
proportional benefit in the prevention of ischemic events
(GRADE: very Iow ;e get 2)-°>

Likewise, the ESC-CPGs for the management of val-
vular heart disease recommend aspirin as the sole
treatment in the post-TAVI period when there is no clear
indication for anticoagulation. Although the use of anti-
coagulants may reduce the risk of subclinical thrombo-
sis, it has not demonstrated significant clinical superiority
and has been associated with an increased risk of
major bleeding (HR = 1.91; 95% CI 1.10 to 3.31; p =
0.021). Furthermore, these guidelines point out the
need for additional studies evaluating the safety and
efficacy of early initiation of non-vitamin K antagonist
oral anticoagulant in this setting (GRADE: moderate
G1 7-R6_Ref_3) '369

Based on the available literature, antithrombotic ther-
apy in patients undergoing MitraClip surgery without
indication for chronic oral anticoagulation should con-
sider a balance between thrombotic risk and bleeding
risk. A systematic review published in 2021 compared
contemporary clinical guidelines and practices and
concluded that the use of aspirin (81 to 325 mg/day)
plus clopidogrel (75 mg/day) for six months represents
the preferred regimen in patients without indication for
chronic oral anticoagulation, based on pathophysiolog-
ical reasoning and observational data. In contrast, in
patients with indication for anticoagulation, it is recom-
mended to maintain anticoagulation alone, without add-
ing antiplatelet agents, to avoid unnecessary bleeding

risk (GRADE: very 1oW ;g ger 2)->>*

3.3.4 Heart Failure Class Level of C/B Applicability
(Strength) | Evidence

G18-R10

re-hospitalizations.

G18-R9 It is recommended that heart transplant patients undergo CVRhP
therapy before and after surgery to increase muscle strength, exercise
tolerance, and HRQoL, as well as reduce postoperative complication
rates and hospital stays.

G18-R11  Patients with heart failure are recommended to perform resistance

training to increase muscle strength and exercise tolerance.

It is recommended that patients with heart failure be included in a
CVRhP-P with in-person therapeutic physical training, in order to
increase their exercise tolerance, HR-Qol, and reduce the rate of

. - h
. - h

-- C+/B+ ] ’ 6

(Continues)
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Recommendation Table 12. Heart Failure (continued)

3.3.4 Heart Failure Class Level of C/B Applicability
(Strength) | Evidence
-- b

G20-R1

G20-R3

G20-R2

G19-R5

G18-R1

G19-R1

G18-R4

G18-R12

G18-R3

It is recommended that patients be included in a CVRhP-P during the 1t0 6
peri-heart transplant period, in order to increase their exercise

tolerance and muscle strength.

It is recommended to measure and monitor the intensity of physical 1to6
training in post-heart transplant patients using scales of perceived
exertion or a percentage of VO2peak (CPET), in order to generate a
sufficient and safe stimulus to induce physiological adaptation to

physical exercise.

Supervised ThPhT is recommended for post-heart transplant patients, 1t0 6
using various modalities such as continuous moderate aerobic
exercise, interval, strength, or combined training, with the aim of

increasing exercise tolerance and muscle strength.

Ila

It is generally recommended that patients with heart failure consume a lla
moderate amount of sodium (2 to 3 g/day) and have mild to moderate

fluid restriction (1.5 to 2 L/day) to ensure that these changes are

sustainable and associated with a decrease in symptoms and hospital
readmissions.

It is recommended that highly trained personnel carefully assess blood C+/B+ 1t0 6
volume parameters, mean arterial pressure, the presence of atrial or
ventricular arrhythmias, the status of invasive lines and electrodes, as
well as wound care in patients with ventricular assist devices in
CVRhP-P, in an effort to reduce the incidence of complications

associated with the mobilization of these patients.

1,2,4 and 6

C+/B+

It is recommended to include patients with heart failure and ventricular lla C-LD 1to 6
assist devices such as ECMO in CVRhP-P, to perform early mobilization

and ThPhT by highly trained personnel, in order to improve myopathy in

critically ill patients, increase muscle strength, lung function, reduce

MVA time, ICU stay, and improve HR-QoL.

A comprehensive nutritional intervention is recommended for patients lla C-LD 1,2,4 and 6
with heart failure in CVRhP-P, with an adjusted caloric intake between
22 and 35 kcal/kg/day and a protein intake of 1 to 1.2 g/kg/day, in order
to preserve muscle mass, improve HR-QoL, and reduce complications

associated with malnutrition and cachexia.

It is recommended that patients with stable, low-risk CVD who can 11b C-LD
receive minimal supervision and who have attended an initial in-person

phase (Phase Il) be integrated into a home-based CVRhP-P, including

telemedicine, in order to overcome barriers that impede medium- and

long-term compliance, increase adherence, and reduce healthcare costs.

1,2,4,5,6

It is recommended that patients with heart failure taking digoxin or I1b C-LD
lisinopril not drink green tea, in order to avoid interfering with the
pharmacodynamics of these medications.

1,24 and 6

Additionally, observational evidence from a German
cohort of 470 patients undergoing percutaneous mitral
repair showed that the alternative strategy of administer-
ing temporary oral anticoagulation (warfarin with an INR
of 2.0 to 3.0) for at least 30 days after the procedure,
instead of standard dual antiplatelet therapy, was asso-
ciated with a significant reduction in the 30-day inci-
dence of stroke (0.2% vs. 1.3% in historical registries,
p < 0.05). Furthermore, this strategy was not accompa-
nied by a statistically significant increase in major

bleeding (4.6% vs. 7.4%; p = ns), suggesting that tem-
porary oral anticoagulation could be a reasonable alter-
native for the prevention of early embolic events,

especially in high embolic risk settings (GRADE: low

) 370
G17-R8_Ref_4/"

On the other hand, data from the TVT-STS registry
linked to Medicare claims, analyzed in a retrospective
observational study that included 3,261 patients,
showed that the presence of atrial fibrillation (AF) is
associated with worse clinical outcomes at 1 year after
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MitraClip placement. The presence of AF significantly
increased the risk of mortality (HR = 1.44; 95% CI: 1.22
to 1.70, p < 0.001), cerebrovascular event (HR = 1.63;
95% Cl: 1.01 t0 2.64, p = 0.047), and bleeding (HR = 1.34;
95% Cl: 1.10 to 1.64, p = 0.004). However, in the AF
subgroup, the use of oral anticoagulation was associ-
ated with a significant reduction in the risk of cerebro-
vascular disease (HR = 0.55; 95% CI 0.32 to 0.93,
p = 0.026) (GRADE: moderate ;;.rs ger 5)-°'

3.3.4 HEART FAILURE

3.3.4.1 Therapeutic physical training in HF

ThPhT in patients with heart failure (HF) was initially
contraindicated due to fear of serious complications
during therapy. However, in recent decades, these
patients have increasingly been included in CVRhP-P.

CVRhP-P has been associated with a reduction in
all-cause mortality, cardiovascular mortality, and the
number of re-hospitalizations in patients with heart fail-
ure (Fig. 2).

Patients with heart failure can be classified according
to left ventricular systolic function and divided into heart
failure with preserved ejection fraction (HFpEF), with
reduced ejection fraction (HFrEF) or an intermediate
state (HFmEF).

Taylor RS et al. published a meta-analysis of 19 stud-
ies and 3,989 patients with HF in which they observed
that patients included in a CVRhP-P showed an
increase in 6-minute walk meters compared to the con-
trol group (MD= 21.0 m; 95% CI, 1.57 to 40.4 m,
p = 0.03) and in the Minnesota HR-QoL questionnaire
(MD= -5.94; 95% ClI, —1.09 to —10.9) (GRADE: moder-
ate gigpia_per 1)

A controlled clinical trial with 2,331 patients with HF
(HF-ACTION) showed that, in none of the studied out-
comes there were significant differences between
patients with ThPhT and the control group: mortality
from any cause (HR = 0.96; 95% CI of 0.79 to 1.17,
p = 0.7), cardiovascular mortality (HR = 0.92, 95% Cl
of 0.83 to 1.03, p = 0.14) and re-hospitalizations
(HR = 0.87, 95% ClI of 0.75 to 1.00, p = 0.06). The inci-
dence of adverse events was similar in both groups
(GRADE: high 5.a13_per 5)-*"°

In a controlled clinical trial with 247 patients with
decompensated HF, it was shown that ThPhT improved
the level of quadriceps isokinetic strength (QIS) after
an in-hospital training program, in a stochastically sig-
nificant manner in younger patients (QIS= 30.0 kgf =+

11.1 vs. 31.6 kgf £ 10.9, p< 0.001), and a marginal
non-significant improvement in the older group (QIS
19.1 kof + 6.3 vs. 19.5 kgf + 6.1, p= 0.275) (GRADE:

374
IOW 61555 et o)-

Poco LC et al. published the results of a cohort of
251 patients with decompensated HF, where they stud-
ied the association between handgrip strength and the
rate of adverse events, hospital stay, and healthcare
costs. They showed that weak patients were associated
with a higher rate of adverse events (incidence = 0.08;
95% CI 0.01 to 0.14, p = 0.026), longer hospital stay
(HIS =4d; 95% Cl 1.97 t0 6.79, p = 0.003), and increased
healthcare costs (overrun = $3,594 USD; 95% CI 1,478
to 5,728, p = 0.014) (GRADE: moderate 4,55 get 3)-"

A randomized controlled clinical trial with 508 patients
with HF in a lower limb muscle strength training program
showed significant differences before and after the pro-
gram in various indicators such as: LVEF (40% = 3.5
vs 48% = 1.3), maximum heart rate (MHR = 148 bpm
+ 12 vs 161 bpm = 8), body fat percentage (BF = 29%
+ 4.3 vs 23% =+ 4.9), muscle percentage (30% + 12.9
vs 38% =+ 6.3), waist circumference (93 cm + 9.7 vs
84 cm = 5.4), blood glucose (134 mg/dl + 9.5 vs 115 mg/
dl + 4.8), BMI (31 + 4.6 vs 25 + 3.5), total cholesterol
(208 mg/dl + 29 6 vs 173 mg/dl + 16.5), triglyceridemia
(160 mg/dl + 18.2 vs 138 mg/dl + 7.7), HDL-C (45 mg/
dl + 9.3 vs 51 mg/dl + 2.3), LDL-C (112 mg/dl + 12.7 vs
109 mg/dl + 11.6), all these values with p < 0.05
(GRADE: moderate 4,5 get 7)-°'°

3.3.4.1.1 Strength training

The role of ThPhT within a CVRhP-P in patients with
HF has changed over the years, with strength training
frequently being included in these programs.

Fisher S et al. published a meta-analysis of 17 stud-
ies and 93 patients with HF and observed that strength
training was associated with an increase in peak VO2
compared to the control group (MD= 2.64; 95% Cl 1.67
to 3.6, p < 0.001) and with an increase in muscle
strength (quadriceps) (MD= 0.76; 95% CI 0.26 to 1.25,
p < 0.01). No adverse events occurred during therapy
(GRADE: high g5 a11_per 2)-*

A published meta-analysis of 11 studies and
370,256 patients with various pathologies such as dia-
betes, breast cancer, cardiovascular disease, among
others, showed that strength training was associated
with a reduction in all-cause mortality (HR = 0.79; 95%
Cl: 0.69 to 0.91), which decreased further when asso-
ciated with aerobic training (HR = 0.60; 95% CI: 0.49
to 0.72). (GRADE: moderate g5 n1t ger 4)->"°
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3.3.4.1.2 High-intensity interval training

In patients with HF, high-intensity interval training
(HIIT) has shown a tendency to be associated with
greater benefits compared with continuous moderate
intensity training (CMIT), although without statistically
significant differences in the main outcomes.

A meta-analysis of 16 studies with 1,094 patients
reported a greater increase in peak VO, with HIIT
(MD= 3.96 mlO,/kg/min; 95% Cl, 2.12 to 5.92) compared
with CMAT (MD= 1.58 mlO,/kg/min; 95% Cl, 0.37 t0 2.72).
HIIT training was associated with an increase in LVEF
(MD= 3.77%; 95% ClI from -3.2 to 9.85) and for the CMAT
(MD= 3.05%; 95% ClI from 0.35 to 5.99) and in HR-QoL
measured with the MLHFQ for HIIT (MD=-13.03; 95% ClI
from -15.97 to -10) and for CMAT (MD= -2.56; 95% ClI
from -5.37 to 1.09) (GRADE: high ;g rg ger 1)

A systematic review of 22 studies and 658 patients
found an increase in ExTol with HIIT (5.7% to 46.2%)
and LVEF (2.6% to 35.7%), although not in all studies
with statistical significance. A reduction in ventricular
dimensions was observed (LVEDD 7.4%-11.5%, LVESD
14.5%), but the results were considered inconclusive.
Only one study reported adverse events, which limits
the safety information (GRADE: oW 5 pg ger 2)-°%°

In patients with preserved LVEF, HIIT showed an
increase in peak VO, (MD= 2.25 mlO,/kg/min; 95%
Cl 1.81 to0 2.70; p< 0.001). No differences were found
in HR-QoL (MD= -3.36; 95% CI -9.42 t0 2.70; p= 0.33).

Adverse events were not assessed (GRADE: moder-

381
ate G1 8-H8_Ref_3)'

3.3.4.1.3 Home-based and hybrid modalities

Current evidence supports that ThPhT programs for
patients with HF should begin with a highly supervised
phase in controlled settings, as this allows for timely
detection of minor adverse events, improves adher-
ence, and ensures patient safety.

A joint ACC/AHA position paper on HF with pre-
served ejection fraction (HFpEF) highlights that this
initial approach in specialized centers, followed by a
planned transition to home-based or hybrid models, is
effective and safe. In a review of six randomized clinical
trials (n=276), no major exercise-related adverse events
were reported, and the few adverse events described
were minor and expected, such as palpitations or mus-
culoskeletal discomfort. This safety was attributed to
careful selection of clinically stable patients with no
recent hospitalizations and continuous medical moni-

toring during exercise (GRADE: 10W 5 c1o ger 1)-°%

A recent Cochrane meta-analysis of 60 studies with
8,728 patients with HF demonstrated that CVRhP-P, in
any of its forms (outpatient, home-based, or hybrid),
was associated with a reduction in all-cause hospital-
ization in the short term (RR = 0.69; 95% CI: 0.56 to
0.86), as well as a clinically relevant improvement in
HR-QoL (MLWHF: -7.39 points). Although there was no
significant impact on mortality, benefits were main-
tained in the long term both in hospitalization (RR = 0.84,
95% CI: 0.70 to 1.01) and HR-QoL (MLWHF: -9.59
points). This analysis suggests that home-based pro-
grams, due to their lower level of supervision, should
be reserved for patients with low to moderate clinical
risk who are unable to attend in-person programs. This
underlines the need to stratify risk and adapt the level
of supervision according to the patient profile (GRADE:
moderate G18-R10_Ref 2)'383

The TELEREH-HF study, a randomized clinical trial
with 850 patients with reduced ejection fraction and
recent hospitalization, evaluated a hybrid telerehabilita-
tion program (1 week in-person and 8 weeks at home
with real-time remote monitoring). No serious exer-
cise-related adverse events were observed during fol-
low-up. Furthermore, the program significantly improved
HR-QoL and maximal oxygen uptake in 9 weeks. There
were no significant differences between the 12 and
24 months, both in mortality (HR = 1.03; 95% ClI, 0.70
to 1.51) and rehospitalizations (HR = 0.94; 95% Cl, 0.79
to 1.13). During the home phase, patients were moni-
tored using telemetry devices (ECG, blood pressure,
weight) with real-time transmission, allowing safe con-
tinuous supervision without the need for frequent hos-
pital visits. This demonstrates the feasibility of hybrid
models with intermediate remote supervision for
selected patients (GRADE: moderate 5 rio Ret 3)-0

An ACC expert review suggests that hybrid protocols
with initial in-person components (up to 36 teleme-
try-monitored sessions) followed by home-based
phases of structured aerobic exercise (5 times per
week, 40 minutes/session) offer high adherence, func-
tional improvement, and reduced hospitalizations. The
use of telemetry and remote monitoring technology con-
tributes to maintaining the safety and efficacy of training
outside of the hospital setting, with no serious adverse

events reported in these settings (GRADE: low

) 201
G18-R10_Ref_4/"

A Japanese clinical trial in 30 frail patients with chronic
heart failure (NYHA II-1l) evaluated a technology-supported
home-based program (Fitbit® app, remote coaching, and
educational videos). This model showed a significant
increase in 6-minute walk distance compared to the control
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group (52.1 £ 43.9 mvs. -4.3 + 38.8 m, p < 0.001), with no
adverse events reported. Remote monitoring was sufficient
to adjust treatment and ensure safety, reinforcing that in
selected patients, models with less supervision may be
effective (GRADE: moderate ;5 nyo ret 5)°°

Several investigations have evaluated the efficacy of
home-based CVRhP-P in patients with HF, demonstrat-
ing clinically relevant benefits in exercise tolerance,
HR-QoL, and self-care, without compromising safety.
In the REACH-HF clinical trial, conducted in patients
with HF with reduced ejection fraction (HFrEF), a sig-
nificant improvement in health-related HR-QoL was
reported, with a mean difference in the Minnesota Liv-
ing with Heart Failure questionnaire score of -5.7 (95%
Cl; -10.6 to -0.7, p = 0.025) compared to the control
group, in addition to improvements in self-care and high
adherence (>85%), with no increase in adverse events
(GRADE: high ;5 a15 per 7)-°%°

These findings were consistent with a systematic
review published in 2023, which included 11 studies
and 1,241 patients with HFrEF, which concluded that
home-based programs showed medium to high adher-
ence to the fundamental components of the ESC and
BACPR guidelines. The best-met standards were early
identification and assessment, while risk factor man-
agement and long-term outcome assessment were the
least addressed areas. Adverse events were not
assessed (GRADE: very low g oo ger )28

In studies exploring the implementation of home-
based programs such as REACH-HF in routine clinical
practice, benefits were observed in exercise tolerance,
HR-QoL, and psychological symptoms. Patients showed
less gain in 6-minute walk distance (190 m vs. 275 m
in the original trial) (GRADE: very Iow g 1o et 10)-°2°

A clinical trial of patients with HF, either undergoing
high-intensity ThPhT, home-based telemedicine (inter-
vention), or standard management, reported no compli-
cations during exercise sessions, and 80% of patients
were at least partially compliant with the maneuver. In
more than 50% of cases, technological difficulties
occurred in digital communication. In the end, no sig-
nificant differences were observed between groups in
relation to VO,peak and distance walked in 6 minutes,
at the end of the intervention or 3 months later, com-
pared to the control group (GRADE: Ilow
G18-F{127F(ef72)'38g

In a cohort study of 81 patients over 65 years of age
with HF and LVEF < 40%, a six-month home-based
rehabilitation program with telemonitoring significantly
improved exercise tolerance (51.2% increase in walking
distance vs. 17.7% in the control group; p < 0.005),

increased LVEF by 7.7% (p < 0.05), and showed a 4.6%
hospital readmission rate. No adverse events were
recorded (GRADE: moderate ;g n1p per 4)->°

A randomized study of home-based programs in
patients with physical frailty and left ventricular dys-
function (NYHA I1I-Ill) showed a significant improve-
ment in exercise tolerance in the intervention group
compared to the control group (increase in 6MWT:
521 + 43.9 m vs. -4.3 + 38.8 m; p < 0.001), with no
adverse events or associated complications, and with
an adherence rate of 73% (GRADE: high
G18-R12_F{ef_13)'385

On the other hand, a narrative review of nine studies
on hybrid programs (a combination of center-based
supervised exercise and home monitoring) reported
improvements in physical function, exercise tolerance,
and HR-QoL in patients with HF, with similar adherence
to center-based programs and reduced implementation
costs. No adverse events were assessed (GRADE:
Very 1oW gio nis per a)->"

A cohort study of 50 patients with HF and coronary
artery disease showed that the use of a virtual assistant
for home-based rehabilitation (vCare) improved VO, max
in both experimental groups (from 19.21 to 21.32 mIO,/
kg/min and from 19.18 to 21.98 mlO,/kg/min, p = 0.002
and p = 0.02, respectively), with reductions in risk fac-
tors such as cholesterol and smoking, and decreased
symptoms of anxiety and depression. No adverse
events were reported (GRADE: I0W ;g nio per o)

A cohort study in 10 elderly patients evaluated the
safety and feasibility of a real-time tele-rehabilitation
program, observing an improvement in six-minute walk
distance (from 383 + 94 m to 432 + 83 m, p = 0.003),
with 94.4% participation in the sessions. Minor adverse
events such as fatigue, cold and palpitations were
reported, but no serious cardiovascular events (GRADE:
oW 15.p12_Ret 5>

In an assessment of patient interest in using remote
digital programs after discharge for acute coronary syn-
drome, cardiac surgery, or coronary intervention, 83%
were found to be interested, particularly those with
heart failure (100%, p<0.05). This interest was associ-
ated with positive attitudes toward a healthy lifestyle
(OR=2.26, p=0.01) (GRADE: very Iow ;g 21 get o>

Taken together, these findings suggest that home-
based programs could be a useful modality for training
patients who cannot attend in-person CVRhP-P train-
ing. For now, these programs are recommended only
for stable patients with low-risk CVD.
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3.3.4.2 Ventricular assist devices

A ventricular assist device (VAD) is a mechanical
pump that helps a weakened heart pump blood to the
rest of the body or to the lungs. When medications and
other treatments are insufficient to control severe heart
failure, a VAD can provide temporary support for recov-
ery, serve as a bridge to a heart transplant, or serve
as a long-term, definitive treatment option.

An ESC position paper on rehabilitation treatment in
patients with ventricular assist devices describes that
exercise training and secondary prevention measures
aim to stimulate early physical activity and facilitate
patient recovery. Exercise training has been proposed
for patients with HF using a ventricular assist device to
aid in the recovery of their physical capacity. Scientific
evidence is limited. Adequate screening is recommended
to avoid complications, particularly at the beginning of
early mobilization, and to individualize exercise prescrip-
tion to the patient’s needs. Adverse events were not
assessed (GRADE: very IoW ;o oy ger )-°%

Eickmeyer SM et al. mention that CVRhP-P will
increasingly treat patients with ventricular assist devices
(VADs) and must understand exercise physiology, med-
ical management, and rehabilitation considerations, as
well as the established goal indicators for VAD patients.
The conditions faced by rehabilitation professionals in
these cases, such as an increased risk of bleeding,
thromboembolism, and stroke, are presented, and
some recommendations for patient management are
mentioned. Rehabilitation is considered safe in these
patients but requires sufficient knowledge and specific
training, which, along with familiarity with this equip-
ment, are crucial for patient management. This approach
should include optimization of heart failure therapy,
mean arterial pressure monitoring, line and wound
care, and anticoagulation. Close communication with
intensive care staff and those who implanted the device
is mandatory to identify needs and complications early.
The prognosis may be like that of patients hospitalized
for other types of heart disease. Adverse events were
not evaluated. (GRADE: very low ;.o i get 5)-°%°

Scheiderer R et al. conducted a systematic review of
6 articles and 1,291 patients with ventricular assist
devices (VADs) showed that the exercise parameters
used in the studies were a moderate level of effort
either 11 to 13 (Borg scale 6-20), a level of 2 on the
dyspnea scale (0 to 4), a mean arterial pressure of 70
to 95 mmHg and a left ventricular assist device flow
greater than 3 liters/min. Adverse events were poorly
assessed. (GRADE: IoW 4 rq rer 2>

Participation in CVRhP-P in patients with left ventric-
ular assist devices has been shown to significantly
improve ExTol and HR-QoL, with no reported serious
adverse events related to the intervention. A meta-anal-
ysis involving 183 patients with advanced HF and ven-
tricular assist devices showed that CVRhP-P was
associated with an increase in peak oxygen uptake
(MD= 3.0 mlO,/kg/min; 95% Cl 0.64 to 5.35; p = 0.001)
and a longer six-minute walk distance (MD= 60.06
meters; 95% Cl 22.61 to 97.50; p = 0.002). No serious
adverse events related to the maneuver were reported
(GRADE: high G19-R4-F{ef_1)'398

A systematic review involving 40 patients with
implantable ventricular assist devices showed that
CVRhP-P, with sessions three times a week for six to
eight weeks, showed an improvement in HR-QoL, with
an increase of 14.4 points on the Kansas City Cardio-
myopathy Questionnaire scale and 13 points on the
SF-36 questionnaire, compared to usual care. Although
two serious adverse events, infections, and four emer-
gency room visits were reported, all participants com-
pleted the program, and no adverse events related to
physical activity specifically were documented. Thus,
CVRhP-P are safe and beneficial, although the quality
of the evidence is considered low to moderate due to
the study designs (GRADE: 10W g ry per o)-°*°

A critically ill patient with a ventricular assist device
requires careful intervention by rehabilitation and phys-
ical therapy teams. Therapeutic physical training and
prevention measures in patients with ventricular assist
devices aim to encourage early physical activity and
facilitate patient recovery. Adequate screening (stratifi-
cation) is important to reduce the likelihood of compli-
cations, particularly at the beginning of early
mobilization, as well as individualizing exercise pre-
scription according to each patient’s needs (GRADE:
very low G19-R3_Ref_5)'395

Corra, U et al. published a review of the literature on
patients with VAD and mentioned that physical therapy
should initially focus on reinstatement of activities of
daily living. A CVRhP-P has the potential to increase
exercise performance and HR-QoL in patients with VAD.
Both early mobilization and progressive ThPhT improve
patients’ general conditions and the clinical course of
their disease (GRADE: very Iow g ps ger 1)-*%°

Marko C. et al. studied a cohort of 41 patients with
VADs, where ThPhT began 48 + 38 days after implan-
tation and lasted 32 + 6 days. The intervention was
associated with an increase in trained muscle strength
(pre=26.6 + 11.9 vs post=33.6 + 15.2 kg in leg press,
p= 0.002). In addition, an increase in ExTol was
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documented (VO,max-pre=11.3 + 4.1, VO,m-
ax-post=14.5 + 5.2 mlO,/kg/min, p= 0.007). One sus-
tained ventricular tachycardia event was documented
in this study. (GRADE: oW 4 s per 2)-*"'

A controlled clinical trial with 26 patients with VAD
showed a significant increase in ExTol (VO,peak-pre=
13.6 + 3.3, VO, peak-post= 15.3 + 4.4 mlO,/kg/min,
p< 0.05) in the rehabilitation group, compared to the
control group (VO,peak-pre=11.2 + 2.0, VO,peak-post=
11.8 £ 2.0 mlO /kg/min, p= 0.22). Treadmill exercise
time (TE) increased in both the CVRhP group (TE-pre=
7.9 = 1.6, TE-post= 11.0 + 2.1 min, p< 0.05) and the
control group (TE-pre= 6.6 + 2.7, TE-post= 7.4 +
2.9 min, p< 0.05), with a significant difference between
groups, p< 0.05. Leg strength increased by 17%
(p< 0.005). During therapy, one patient suffered a syn-
copal episode (GRADE: high 46 s Rer 2)-'*

Feuerstein, A et al. published a controlled clinical trial
in 54 patients with stable HF and ventricular assist
devices, where it was observed that patients who per-
formed a supervised ThPhT presented a significant
change in the distance walked in 6 min (delta = 43.4 m;
95% ClI from 16.9 to 69.9, p = 0.0024), although no sig-
nificant changes were observed in ExTol (Delta VO,peak
= 0.826 mlO,/kg/min; 95% CI from -0.37 to 2.03; p =
0.183). On the other hand, an improvement was recorded
within the physical domain of the Kansas City Cardiomy-
opathy Questionnaire (DM= 14.3; 95% CI from 3.7 to 24.9,
p = 0.0124). Program adherence was 71%, and a high
rate of adverse events was recorded, with no significant
differences between the intervention group (82.9%) and
the control group (91.3%). Although most complications
were minor, one patient experienced a period of SMVT
requiring electrical therapy by the ICD within the first 2
hours after the session. No adverse events were observed
during the sessions. Three deaths (11.5%) unrelated to
therapy were recorded in the training group, and none in
the control group (GRADE: high ¢49.rs get 4%

The implementation of early mobilization programs
and individualized therapeutic exercise in patients on
ECMO support has proven to be feasible and safe, with
a favorable impact on functional recovery.

In a cohort study of 177 adults on ECMO, 61% of
patients achieved bed mobility, including 250 ambula-
tion sessions even in the presence of a femoral can-
nula. The degree of mobility was associated with
factors such as the use of veno-venous ECMO (OR =
2.83; 95% Cl, 1.29 to 6.22) or its indication as a bridge
to transplant (OR = 17.2; 95% Cl, 4.12 to 72.1). Adverse
events were observed in 2% of patients during mobili-
zation sessions (GRADE: moderate ;o s get o)

Chatziefstratiou AA et al mention that early mobiliza-
tion contributes to reducing the duration of mechanical
ventilation, hospital stay, and vasopressor use, in addi-
tion to improving functional status and decreasing mor-
tality in patients on ECMO. Although no serious
complications were reported, some studies report minor
adverse events (GRADE: very oW g no ger 5)-°""

Early initiation of physical and occupational therapy
within the first 7 days of ECMO was associated with a
significant improvement in functionality at hospital dis-
charge. In a cohort of 67 patients on veno-venous
ECMO for acute respiratory distress syndrome, a lon-
ger walking distance (163.5 m vs. 59.5 m; p 0.001) and
a better AMPAC physical performance score (16.6 vs.
11.8; p < 0.01) were reported in those receiving early
intervention (GRADE: moderate ;o r» ger )-*"*

Rivera JD et al, mention that, although there is no
conclusive evidence regarding the beneficial effect of
physiotherapy in patients with ECMO in terms of lethal-
ity or hospital stay, it is a feasible maneuver and, in
expert hands, safe (GRADE: Iow g r, gt o)

Compostella L et al. mention that, although evidence
on the management of patients with VADs is limited,
CVRhP-P in these cases can be safe in expert hands,
particularly in the care of VAD cannulas and electrodes,
and is associated with an improvement in symptoms
such as fatigue or dyspnea. The intensity of exercise
therapy should ideally be dosed based on measured
aerobic capacity and with incremental planning. It is
important to adjust VAD parameters to maintain ade-
quate blood volume and maximum output while avoiding
suction effects. Ventricular arrhythmias are not usually
an immediate life-threatening situation but should be
treated due to the detrimental effect on function and
HR-QoL. Atrial fibrillation is a factor that can worsen the
patient’s symptoms. Blood pressure should be measured
by arterial Doppler, and a mean pressure less than or
equal to 80 mmHg is considered ideal. Some patients
may present orthostatic intolerance. Adverse events
were not assessed (GRADE very Iow qq ce gor )%

Mahfood Haddad T et al. performed a meta-analysis
of 6 studies and 183 VAD patients and showed that the
onset of CVRhP-P was around 10 months after VAD
implantation and was associated with an increase in
VO,peak (MD= 3.00 mlO,/kg/min; 95% Cl 0.64 to 5.35,
p=0.001). Patients in CVRhP significantly increased
their 6-minute walk distance (MD= 60.06 m; 95% CI
22.61 to 97.50, p=0.002). No study reported serious
adverse events related to the intervention. (GRADE

: 407
high 1985 et 1)-
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Grosman-Rimon L et al published a meta-analysis
with 16 studies and 800 patients with VAD. Compared
with the control group, CVRhP-P was associated with
an increase in peak VO, (MD= 1.94 mlO,/kg/min; 95%
Cl: 0.63 to 3.26, p = 0.004) and 6-minute walk distance
(MD= 42.46 m; 95% CI: 8.45 to 76.46, p = 0.01). No
statistical differences were observed in VE/VCO, or
ventilatory threshold. Improvement in HR-QoL was not
consistent (GRADE: moderate ;g pe g 5)-*%

3.3.4.3 Heart transplant

Heart transplant patients almost always had chronic,
severe heart failure prior to surgery. Thus, the bodily
changes that were once a sign of adaptation to low
LVEF have led to alterations in peripheral muscles
associated with low ExTol, even in a fully functioning
transplanted heart. ThPhT is a stimulus that induces
central and peripheral adaptations that culminate in
harmonious bodily function, which can begin even
before the transplant.

Patients who have received a heart transplant now
have a normally functioning heart, although adaptive
extracardiac changes to HF persist after surgery, par-
ticularly malnutrition, musculoskeletal atrophy, a “stiff”
heart rate due to surgical denervation, and diastolic
dysfunction. This leads to low exercise tolerance, with
predicted VO, levels of around 60%. Furthermore, the
transplanted heart, initially denervated, has marked
chronotropic incompetence, which improves in 40% of
patient’s months or years after surgery. Physiological
abnormalities that should be taken into account when
prescribing training include: elevated resting HR, chro-
notropic incompetence, reduced HR reserve, inability
to increase stroke volume, abnormal HR recovery, ele-
vated pulmonary venocapillary pressure during exer-
cise, and a reduced VO, at the aerobic-anaerobic
threshold, among others (GRADE IoW .0 rs get o)-2%

A randomized controlled clinical trial was published
in 2023 with heart transplant candidates who com-
pleted a ThPhT program before transplantation (pre-ha-
bilitation). In the experimental group, compared to the
control group, an increase in exercise time (728 s vs.
281 s, p < 0.001), improvement in HR-QoL (Minnesota
score of 58 vs. 47, p = 0.046), a lower rate of post-sur-
gical complications (31 vs. 37, p = 0.033), shorter time
on mechanical ventilation (20 vs. 37 h, p = 0.032),
shorter ICU stay (5 vs. 7 days, p = 0.01), and a shorter
hospital stay (18 vs. 23 days, p = 0.008) were observed.
The absence of adverse events was reported (GRADE:
moderate g;g.ag pef 1)-409

Costa R. et al. published a meta-analysis of 11 stud-
ies and 404 heart graft recipients, which showed that,
in the exercise-based cardiac rehabilitation group, peak
VO, increased in the CVRhP-P group compared to the
control group (MD= 3.03 mlO,/kg/min; 95% CI: 2.28 to
3.77 mlO,/kg/min, p < 0.001). A sub-analysis showed a
greater increase in peak VO, in the HIIT group com-
pared to continuous exercise (MD= 2.23 mlO,/kg/min;
95% Cl: 1.79 to 2.67, p < 0.001). However, at 1-year
follow-up, the additional benefit initially observed with
HIIT was lost. Adverse events were irregularly reported
(GRADE: high 1g.pe ger 2)-*'°

The inclusion of post-heart transplant patients in
CVRhP-P is useful for improving exercise tolerance and
maintaining an adequate level of safety in the short term.
In a meta-analysis of 10 randomized controlled trials with
a total of 300 patients, a significant increase in VO, peak
was observed (MD= 2.49 mlO,/kg/min; 95% CI 1.63 to
3.36, p < 0.0001) in patients who trained for 8 to 12 weeks,
compared with the non-intervention group. Only one
non-serious adverse event attributable to the intervention
was reported (GRADE: moderate ., py ger 1)

In 2023, a meta-analysis of 11 studies and 404 heart
transplant recipients showed that VO,peak increased
in the CVRhP-P group compared to the control group
(DM=3.03 mlO,/kg/min; 95% Cl 2.28 to 3.77, p< 0.001).
In a sub-analysis, a greater increase in MET was
observed in the HIIT-trained group compared to contin-
uous exercise (A VO, peak= 2.23 mlO,/kg/min; 95% ClI
1.79 to 2.67, p< 0.001). However, at 1-year follow-up,
the additional benefit initially observed with HIIT was

lost. Adverse events were irregularly reported (GRADE:

; 410
high Ga0-m1_Ret 1)-

Anderson L et al. published a meta-analysis of 10
studies and 300 post-HxTx patients, which showed that
CVRhP-P was associated with an increase in ExTol
(VO,peak) compared to the control group (DM= 2.49
mlO,/kg/min; 95% CI 1.63 to 3.36). Only one study
reported an adverse event. The studies were very het-
erogeneous. Adverse events were poorly assessed.
(GRADE: moderate ;50 s per 2)->°°

A randomized controlled trial with 78 post-HT patients
showed that peak VO,, after an initial increase, remained
stable at 3 years of follow-up, with a small decrease,
both in HIIT (-0.3 mIO,/kg/min) and CMAT (-0.9 mIO,/
kg/min) patients, p = 0.497 between groups. The 3-year
adherence rate was greater than 50%, HIT (69%),
CMAT (66%), and around 80% of patients in both groups
exercised more than twice a week. Muscular endurance
(J) improved significantly in HIIT patients compared to
CMAT at 3 years. No changes in HR-QoL were observed
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in either group. Adverse outcomes were not assessed
(GRADE: moderate 4,0 s gef 3)-*

A randomized controlled trial in 41 post-HT patients
showed that ThPhT in the HIIT group increased MET
(initial VO peak = 27.7 + 5.7 and final VO,peak of 31.2
+ 5.3 mlO,/kg/min). However, over the next 4 years, it
decreased to 26.0 + 6.2 mlO,/kg/min. The control group
showed a similar decrease in VO,peak over these
5 years. Adverse events were not assessed (GRADE:
moderate .y ger 4"

ThPhT in heart transplant patients, in its various
forms (aerobic, strength, high-intensity interval training,
and combined), significantly improves exercise toler-
ance, muscle strength, and other key components of
cardiorespiratory fitness, with no adverse events
reported in the studies analyzed. However, HIIT may
represent a greater challenge for some patients in the
early stages of post-transplant or with functional limita-
tions, so it is essential to assess its individual feasibility
and be alert for the occurrence of adverse events.

In a meta-analysis of 14 studies (n=316), various
training modalities were compared and a significant
increase in peak VO, was observed with all exercise
modalities compared to the control group. Resistance
training was associated with an increase in muscular
strength (MD=35.50 kg, 95% Cl 19.42 to 51.59,
p<0.0001). Aerobic training improved ExTol (MD=3.36
mlO,/kg/min; 95% Cl 2.29 to 4.44). Training that com-
bined aerobic power and muscular strength increased
ExTol (MD= 2.37 mlO,/kg/min; 95% CI 1.36 to 3.39)
and sit-up tests (MD= 5.54, 95% CI 3.07 to 8.01, p<
0.0001). HIIT training showed the greatest gain in VO,
(MD= 4.43 mlO,/kg/min, 95% CI: 0.54 to 8.31) (GRADE:
high 050 pet 1)-"°

In another meta-analysis that included 5 studies with
212 patients, HIIT significantly improved peak VO, com-
pared to CMAT (MD= 2.1 mlO,/kg/min; 95% CI: 1.1 to
31, p< 0.0001) or the untrained group
(MD= 3.5 mlO,/kg/min: 95% CI: 2.3 to 4.7, p< 0.00001).
An increase in maximum HR was observed vs. CMAT
(MD= 3.4 bpm; 95% CI: 0.8 to 5.9, p= 0.009) and vs.
inactivity (MD= 5.6 bpm; 95% CI: 1.6 to 9.6, p= 0.006).
HR reserve also improved (MD= 4.8; 95% CI -0.05 to
9.6, p= 0.05) (GRADE: high 50 5o get 2"

A randomized crossover trial directly compared HIIT
with CMAT in 16 stable patients between 4- and
12-months post-transplant. HIIT showed a significant
increase in peak VO, (p < 0.001), improvements in
SF-36 physical score (p = 0.02), reduction in depres-
sive symptoms (p = 0.04), and decrease in anxiety
(p < 0.01), with less consistent changes observed in the

CMAT group (p = 0.07 for physical score and p < 0.05
for anxiety) (GRADE: moderate ;,0 o get o)

Recent systematic reviews also corroborate that HIIT
is associated with a superior or equivalent improvement
to other training modalities, in parameters such as mus-
cle strength, heart rate, vascular function and body
composition, in heart transplant recipients (GRADE:
oW G56.52_pet 6, G20-R2_Ref 7)Ao

In line with these observations, the International Soci-
ety of Heart and Lung Transplantation recommends
supervised moderate aerobic training in the early
post-transplant phase, progressing to HIIT and strength
training as tolerated by the patient, with the aim of opti-
mizing VO,, muscle strength and bone density, always
considering safety and individual response (GRADE:
very Iow gy0.pp per 5)-'°

Del Torto A et al conducted a clinical trial on aerobic
training with recruitment of different muscle groups
(one leg vs two legs) demonstrating relevant increases
in VO, max (13.8% and 18.6%, respectively) in organ

transplant patients, including heart recipients (GRADE:

i 419
hlgh G20-R2_Ref_8)'

Kourek, C et al. established that, in patients undergo-
ing heart transplantation, exercise intensity should
increase slowly over time, aiming for patients to reach
a perceived exertion of 12 to 14 (Borg Scale 6-20). Aer-
obic exercise intensity will be calculated in relation to
VO,peak (<50% or 10% less than the aerobic-anaerobic
threshold) in the CMAT and may include sessions of 55
to 75% of VO,peak. The intensity of the exercise in the
sessions will increase from 11 to 14 in the following
weeks. HIIT, after a warm-up period, will have intervals
of 85 to 95% of HRmax (Borg 18-19), with active recov-
ery intervals at Borg intensity 11-13. Adverse outcomes
were not assessed (GRADE: very low ¢, gs ger 1)-*2°

Anderson L et al, in a meta-analysis with 10 studies
and 300 post-HxTx patients, reported that the analyzed
studies used different methods to dose the exercise
intensity, such as reaching 85-95% of the HRmax, 60
to 80% of the VO,max, a perception of 11 to 14 on the
Borg scale (6-20), a cadence of 50-70 RPM on the
cycle ergometer and a respiratory compensation point
of 80%. Adverse events were poorly evaluated (GRADE:
moderate G20-R3_Ref 2)'369

3.3.4.4 Nutritional advice

Patients with HF, particularly in advanced stages,
require significant dietary adjustments, especially in
caloric intake and fluid and electrolyte balance. In
patients with HF, high sodium intake is associated with
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various alterations in myocardial proteins, which affect
their contractile performance. It also coexists with sev-
eral morbid conditions such as systemic arterial hyper-
tension, chronic kidney disease, and stroke, among
others (GRADE: IoW 45 r1 ger 2)-*%

In a review of 13 studies and 3,000 patients with HF
regarding sodium intake, the authors showed that the
information is ambiguous since, on the one hand, in
some studies with symptomatic patients with HF, reduced
sodium intake showed a decrease in adverse outcomes
and hospital readmissions, improvement in symptoms
and HR-QoL. On the other hand, some studies show no
differences. 24-hour urinary sodium levels can be a use-
ful parameter for oral sodium dosing or to assess adher-
ence to diet. In one study, they mention that restricting
sodium intake in patients with compensated HF can have
harmful effects on both the kidneys and neurohormonal
levels, the latter in patients not receiving ACEls or ARBs.
In an analysis of self-reports in patients with HF, compli-
ance with a low-sodium diet (<3 g/d or 80 mmol/d) was
a challenge (GRADE: low g 1/ ger 1)-2

Billingsley HE et al. recommend that patients with
HF have a moderate restriction of sodium intake
between 2 and 3 g per day, and in some cases, a
strict restriction (<1.5 g). The authors recommend
including dietary “patterns” instead of specific restric-
tions (e.g., Mediterranean diet, DASH, etc.), with sup-
plements with nuts and extra-virgin olive oil (fatty
acids). Protein intake should be increased in patients
with poor nutritional status, sarcopenia, and even
cachexia. The “obesity paradox” states that patients
with HF and mild obesity (grade I-1l) have a lower
mortality rate than thinner patients, particularly those
with reduced LVEF. Sarcopenic obesity confers
greater risk to patients. Specific treatment with

Recommendation Table 13. Heart valve disease

micronutrients (vitamins and minerals) has also
yielded ambiguous results. Intravenous iron adminis-
tration in patients with HF has been shown to decrease

mortality and hospitalization rates (GRADE: low ,,

) 423,424
R1_Ref_3, G18-R1_Ref_5/"

In another systematic review of 15 studies and
1,041 patients with HF, there was a lack of clear evi-
dence on the usefulness of a sodium and fluid restricted
diet for patients with HF (GRADE: very Ilow
G18-F{17Ref74)'425

Simao DO et al. published a meta-analysis of 22
studies in patients with HF, which showed that the fluid
restriction group had a 9.84-point greater sensation of
thirst than the control group (95% CI: 27.36 to 47.04;
p < 0.01). The group that had strict water restrictions
experienced an increase in weight compared to the
control group (MD= 2.95 kg; 95% Cl: 1.52 to 7.42,
p < 0.01). Moderate sodium restriction together with
water restriction managed to decrease sodium intake in
food compared to the control group (50.5 + 34.9% vs
481 + 164.7%, p = 0.012) (GRADE: Ilow
G18-F¥1_Ref_6)'426

Patients with HF should monitor their diet, as some
foods may interact with medications. A narrative review
of patients with HF mentions that diet can decrease the
transient absorption of digoxin but does not affect total
absorption or bioavailability. Green tea may decrease
digoxin exposure to tissues. Adverse effects not eval-
uated (GRADE: very low 5 ps ger )27

Misaka S et al. published a randomized clinical trial
with 12 healthy volunteers, where they observed the
association between ACE inhibitors and green tea
intake. In the group that ingested green tea, the plasma
concentration of lisinopril was lower (AUC = 0.289; 95%
Cl: 0.226 to 0.352) than in the control group

3.3.5 Heart valve surgery Class Level of Applicability
(Strength) | Evidence

G21-R2

rehospitalization rates.

G21-R1

It is recommended that patients postoperatively undergo heart valve
surgery or intervention be admitted to a CVRhP-P in order to improve
exercise tolerance, HR-QoL, and reduce medium-term mortality and

Patients with valvular disease undergoing valvular surgery or I1b C-LD

C+/B+ 1t06

C+/B+ 1t0 6

intervention are recommended to enter a CVRhP-P in order to increase

their exercise tolerance.

G21-R4

Patients with mitral valve disease are recommended to enroll in a I1b C-LD

C+/B+ 1t06

CVRhP-P, according to their risk level, in order to improve exercise

tolerance, HR-QoL, and lung function.

G21-R3
disease perform strength training (isometrics).

It is not recommended that patients with severe aortic heart valve

- CEO | C4B- 18
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(AUC = 0.337; 90% CI: 0.269 to 0.405). There were no
differences in the time to reach maximum concentration
of lisinopril in both groups (6 h) as well as its renal
clearance (56.9 ml/min in tea intake and 57.7 ml/min in
the control group) (GRADE: moderate ;g ns per 2)-*2°

3.3.4.4.1 Malnutrition or cachexia

The available evidence suggests that nutritional inter-
ventions are a relevant component in the comprehen-
sive management of patients with heart failure,
especially in those at risk of malnutrition or cachexia.

In patients with heart failure and cachexia, nutritional
support should include a caloric intake of up to
35 kcal/kg/day and a protein intake between 1 and 1.2 g/
kg/day. Supplementation with essential amino acids,
controlled sodium restriction (0.5 to 2 g/day in severe
cases), correction of vitamin and mineral deficiencies,
and iron administration in patients with deficiency without
anemia are recommended. These interventions have
been associated with improvements in muscle mass,
body weight, symptom control, and a reduction in car-
diac complications, being more evident in subgroups
with malnutrition (GRADE: very IoW .o ps ger 2)-*2°

Supplementation with specific micronutrients (B vita-
mins, vitamin D, coenzyme Q10) may improve some clin-
ical parameters in patients with identified deficiencies,
although the evidence is limited and inconclusive. Main-
taining optimal medical treatment for heart failure is essen-
tial to prevent cachexia (GRADE: very Iow 4o n, ger o)+

Nutritional interventions should include specialized
counseling, caloric supplementation, administration of
omega-3 polyunsaturated fatty acids, and micronutrient
replacement as clinically needed. The recommended
protein intake is 1 to 1.2 g/kg/day, with a caloric intake
of up to 35 kcal/kg/day, adjusted to a lower limit of
28 kcal/kg in specific patients. These strategies may be
especially beneficial in patients at high nutritional risk
(GRADE: very IoW g5 rs ger 1)-*

Additional strategies for the prevention and manage-
ment of cachexia and sarcopenia include the adoption
of healthy diets such as the Mediterranean or DASH
diet, caloric intake between 22 and 30 kcal/kg/day, pro-
tein =1.1 g/kg/day, sodium restriction in selected cases,
high-calorie and high-protein oral supplements, B-hy-
droxy-f-methylbutyrate (HMB), and omega-3 polyunsat-
urated fatty acids. In extreme situations, enteral or
parenteral nutritional support may be considered. These
interventions  have proved improvements in

inflammatory status, HR-QoL, survival, and reduction of
hospital ~ readmissions  (GRADE: very low
G18-R47F{ef73)‘432

A cohort study in patients over 65 years of age estab-
lished that a caloric intake of <23.9 kcal/kg/day is
associated with an increased risk of mortality, while an
optimal intake of around 31.5 kcal/kg/day decreases
this risk. Malnutrition is an adverse prognostic factor in
heart failure (GRADE: moderate g5 s ger 2)-*>°

Vitamin D supplementation shows no significant effects
on functional capacity measured by the 6BMWT, although
it improves HR-QoL. On the other hand, oral or intrave-
nous iron supplementation is associated with improved
exercise tolerance and HR-QoL in patients with iron defi-
ciency. The evidence regarding protein and essential
amino acid supplements is insufficient to make definitive
recommendations (GRADE: IoW 4,5 rs per 52

3.3.5 HEART VALVE DISEASE

Patients with heart valve disease may benefit from a
CVRhP-P before or after undergoing valve repair or
replacement.

Lakowsky et al. mention that patients with valvular dis-
ease, whether repaired or not, who do not have contra-
indications, are recommended to practice regular aerobic
exercise of low or medium intensity to maintain adequate
physical fitness. Competitive or high-demand exercise
has an uncertain clinical significance. Adverse events
were not evaluated (GRADE: very low ¢,; ps ger -

The review of CPG (European and American) shows
a more permissive position regarding physical exer-
cise in patients with mild to moderate valvular disease,
provided there are no high-risk factors (GRADE: very
oW Go1.p4_per 7)-*°

Individual risk assessment remains essential. Ele-
vated heart rate or increased afterload associated
with exercise can aggravate certain valvular heart

diseases, such as mitral regurgitation (GRADE: very

437
IOW 21.R4_Ref 13)-

CVRhP-P in patients with valvular disease can be
used in adult patients who have undergone valve sur-
gery, transcatheter valve implantation, as well as in
those with mild and stable valvular disease, as part of
individualized comprehensive management, consider-
ing the type of valvular disease, comorbidities, and
arrhythmic risk.

Regarding CVRP-P in patients with valvular disease,
there is no evidence from prospective studies evaluat-
ing the effect of specific ThPhT, and guidelines are
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based on expert consensus. In general, right heart
valve disease is better tolerated than left heart valve
disease, and valvular insufficiency is better tolerated
than stenosis. Mild to moderate valvular disease may
be compatible with vigorous exercise in most individu-
als. Those with more severe valvular disease should
discontinue competitive activity and undergo valve
repair or replacement. Adverse events were not
assessed (GRADE: very low .,z ger 1)-*%2

Chatrath N et al., in a review article, explains that the
prescription of physical activity should be tailored to the
type of valvular disease. For example, in patients with
regurgitant valvular disease (such as mitral or aortic
regurgitation), moderate-intensity exercise may be con-
sidered if the left ventricle has an ejection fraction
>60%, a diastolic diameter <60 mm, and pulmonary
artery pressure <50 mmHg. In contrast, in cases of
severe valvular stenosis, only low-intensity exercise is
recommended, under specialized supervision (GRADE:
very Iow goi g per 4%

In women with mitral valve prolapse, a higher preva-
lence of arrhythmic risk has been documented, associ-
ated with factors such as a family history of sudden death,
complex ventricular arrhythmias, and mitral annular dis-
junction. In the absence of these high-risk factors, partic-
ipation in recreational or competitive exercise is considered
safe. In a cohort of 215 athletes with MVP, no sudden
death events were reported after 8 years of follow-up
(GRADE: very Iow gy pef 3 cor-ra_pet s>

Although some reviews do not provide specific recom-
mendations for exercise in mitral stenosis, it has been doc-
umented that ThPhT may increase valvular gradients and
pulmonary pressures during activity, especially in degener-
ative mitral stenosis with annular calcification (exercise gra-
dient = 17.3 = 8.4 vs. 55 + 25 mmHg; p < 0.0001)
(GRADE: Very oW gy ay pef o, ot-pe per 11"

A narrative review presenting six controlled clinical tri-
als with a total of 364 postoperative adults found no
statistically significant differences in mortality or hospital-
izations; however, it did identify a moderate increase in

Recommendation Table 14. Peripheral arterial disease

maximum exercise tolerance parameters after admission
to CVRhP-P, as well as a slight but sustained improve-
ment during long-term follow-up. The rate of serious
adverse events was 7.3% in the intervention group vs.
6.8% in the control group (GRADE: Very oW o, zo pet ».
GRADE: oW 5, po gef o)-444%°

In a cohort study of 41,369 Medicare beneficiaries
postoperatively with valvular surgery (aortic, mitral, tri-
cuspid, and pulmonary), participation in a CVRhP pro-
gram was significantly associated with a reduced risk
of hospitalization (HR = 0.66; 95% CI 0.63 to 0.69) and
mortality (HR = 0.39; 95% CI 0.35 to 0.44) at 1 year of
follow-up (GRADE: IoW ¢, ry ger o)-**°

Similarly, another cohort of ?427postoperative patients
after valve surgery showed that moderate to high levels
of physical activity in the medium and long term after
surgery were associated with a significant decrease in
the risk of mortality (HR = 0.19; 95% CI 0.05 to 0.70),
and that patients who participated in CVRhP-P were
more likely to achieve such activity levels (OR= 1.52;
95% Cl 1.03 to 2.24) (GRADE: 10W 3, gy get 5)-**

A cohort study in a population with various types of
heart disease included 32 patients with valvular heart
surgery, and showed a significant clinical improvement
after CVRhP-P with an increase in VO,peak
(4.3 mlO,/kg/min), reduction in body fat (-1.1 kg),
increase in muscle mass (+1.4 kg), improvement in
HR-QoL, as well as a decrease in symptoms of anxiety
and depression (GRADE: Iow ¢, s, ger ¢)-**®

Xue W et al. conducted a randomized clinical trial
with 120 patients which showed that early CVRhP-P
after valve surgery is associated with a significant
increase in BMWD walking distance, HR-QoL (MD=1.89,
p<0.001) and a reduction in mortality (HR=0.58; 95%
Cl 0.42 to 0.79) (GRADE: moderate 3y, ry per 8)-**

The long-term follow-up of the CopenHeartVR trial
assessed the effects of 12 weeks of CVRhP-P on
physical capacity, mental health, hospitalization, and
mortality in patients after heart valve surgery. A sig-
nificant reduction in hospital readmissions was

3.3.6 Peripheral arterial disease Class Level of C/B Applicability
(Strength) | Evidence

G22-R1

claudication threshold.

It is recommended that patients with peripheral arterial disease of the
lower limbs, particularly those who are symptomatic, be included in
CVRhP-P, with the aim of increasing walking distance and improving the

.. - -
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Recommendation Table 14. Peripheral arterial disease (continued)

3.3.6 Peripheral arterial disease Class Level of Applicability
(Strength) | Evidence

G22-R4  Itis recommended to measure the ankle-brachial index in patients C-/B+ 1t06
admitted to a CVRhP-P, in order to identify those at high risk of

presenting major adverse outcomes.

G22-R2  Itis recommended to perform ThPhT on a treadmill, for patients with C+/B+ 1t06
peripheral arterial disease of the lower limbs, on a treadmill, with a
moderate to high intensity that causes claudication, in search of
improvement in the distance walked, reduction of symptoms and

increase in HR-QoL.

G22-R3  Itis recommended to request carotid circulation evaluation with Doppler C+/B+ 1t06
ultrasound in patients with coronary artery disease in CVRhP-P, in order
to identify and refer those patients with atherosclerotic carotid artery

disease to a specialist for evaluation and corresponding treatment.

observed at 3, 6, and 12 months, and a combined
reduction in mortality and readmissions at 12 months.
No significant differences were identified in peak VO,
or mental or physical health at 24 months (GRADE:
moderate G21-R2_Ref 9)'450

In post-mitral valve surgery patients, a meta-analysis
of six studies (n=364) showed that CVRhP-P signifi-
cantly increased exercise tolerance
(MD=2.38 mlO,/kg/min; 95% CI 0.36 to 4.40, n=250,
[2=0%). No significant differences were observed in
serious adverse events, such as mortality (RR=0.83;
95% CI 0.26 to 2.68), re-hospitalizations (RR=2.72;
95% CI 0.11 to 65.56), or HR-QoL (GRADE: low
(':‘|21-R47Ref71)'264

Regarding postoperative ThPhT, a randomized clini-
cal trial (n=100) showed that high-load inspiratory train-
ing after mitral valve replacement significantly improves
lung function, inspiratory pressure, and exercise toler-
ance, without reporting significant adverse events
(GRADE: high ¢,1.p4 et 10)-*"

A cohort study (n=302) identified several predictive
variables for poor functional recovery after mitral valve
surgery, including female sex (OR=2.65; 95% CI: 1.58
to 4.47), sedentary lifestyle (OR=0.47; 95% CI: 0.28 to
0.79), and obesity (OR=0.26; 95% CI: 0.10 to 0.64);
although in the latter case, the protective effect could
be due to compensatory hemodynamic mechanisms
(GRADE: very low ¢y, ps e 16)-*>2

On the other hand, the risk of atrial fibrillation (AF)
during a CVRhP-P after valve surgery is frequent (inci-
dence of 23.1%). Advanced age (OR= 1.030; 95% CI:
1.012 to 1.048), mitral surgery (OR= 1.79; 95% CI: 1.13
to 2.77) and a history of acute AF (OR= 2.96; 95% CI:
2.01 to 4.38) were identified as predictive factors for the

onset of AF, which should be considered in the pre-ther-
apy evaluation (GRADE: oW .o, oy ger 12)-*°°

In 2011, a narrative review of patients with valvular heart
disease reported that data on exercise in valvular heart
disease are very limited. Knowledge of pathophysiology
is required to make exercise recommendations. A careful
individualized clinical and paraclinical assessment is
important, searching for at-risk subjects. Adverse events
were not assessed (GRADE: very low a1 gt 2

Pollmann AGE et al. published a cohort study of 146
postoperative patients after valve surgery and observed
that the ThPhT program was associated with an
increasein ExTol (VO peak from21.6t0 24.8 mlO,/kg/min,
p<0.001) and in the BMWT (walking distance from 349
to 393 m, p=0.0016). The rate of adverse clinical events
was higher in those who did not participate in a
CVRhP-P (HR=2.46; 95% CI from 1.26 to 4.80). Age
over 75 years was an indicator for not participating in
CVRhP-P (OR=2.99; 95% CI from 0.37 to 6.53)
(GRADE: oW ¢ ay per o)

Van Buuren F et al. published a position paper on
sports activity in patients with valvular disease, stating
that the effect of chronic and intense physical exercise on
these patients is poorly understood, particularly at the
level of the diseased or repaired valve, ventricular remod-
eling, pulmonary artery pressure, or the risk of arrhythmia.
Isometric training is not recommended in patients with
aortic stenosis or aortic regurgitation. Adverse events
were not assessed (GRADE: very Iow o, ps ger 5)-*°

Fernandez AB et al. mention that exercise guidelines
for patients with valvular heart disease have become
increasingly less restrictive and allow more participa-
tion in sports. They do not mention adverse outcomes
(GRADE: very low g, py ger 2)-*%¢

105



106

Arch Cardiol Mex (Eng). 2025;95(Supl 1)

(KM) Patients with valvular heart disease benefit from
a cardiac rehabilitation program, particularly after valve
repair or replacement surgery.

3.3.6 PERIPHERAL ARTERIAL DISEASE

Peripheral artery disease is a common condition in
which plaque buildup narrows or blocks arteries in
areas other than the coronary artery, particularly in the
extremities, restricting blood flow.

3.3.6.1 Peripheral arterial disease of the
lower limbs

Peripheral artery disease (PAD) in the lower extrem-
ities blocks the arteries in the extremities, most com-
monly the legs and feet. Major risk factors include
smoking, diabetes, high blood pressure, and high cho-
lesterol. If left untreated, PAD can lead to serious com-
plications, including tissue death, gangrene, and
amputation.

Mazzolai L et al. published a position paper for patients
with peripheral arterial disease of the lower limbs
(PADLL), in which they recommended supervised exer-
cise as the first line of treatment for patients with PADLL
and exercise-induced symptoms. Supervised exercise
should be an adjuvant therapy for patients with PADLL
undergoing revascularization. Supervised exercise ses-
sions should ideally be coordinated by angiologists and
supervised by exercise physiologists or physical thera-
pists. The program should begin with a comprehensive
assessment and risk stratification. Adverse events were
not evaluated (GRADE: very IoW ., 21 rer 1)-°

In a review of 29 studies (10 meta-analyses, 12 con-
trolled clinical trials, and 7 cohort studies) in patients
with PADLL, it was observed that physical exercise
was associated with a decrease in mortality compared
with an inactive lifestyle. Physical exercise improved
walking distance in patients with or without revascular-
ization. Adverse outcomes were not assessed (GRADE
oW 655.51_per 2)- ">

Parmenter, B et al, published a meta-analysis with 41
studies and 1,938 patients with PADLL, where they
showed that physical exercise was associated with a
significant increase in VO,peak compared to the control
group (MD= 0.62 mlO,/kg/min; 95% Cl 0.47 to 0.77, p<
0.00001), an increase in the 6-minute walk distance
(MD=52.7m; 95% Cl 24.7 to 80.6 m, p= 0.0002), distance
to claudication onset (MD= 68.8m; 95% CI 54.4 to 83.2m,
p< 0.00001). No significant changes were observed in
ABI and mean dilation per flow (p= ns). VO, at the

claudication threshold improved (DM= 1.91 mlO,/kg/min;
95% CI 1.28 to 2.54, p < 0.00001). Adverse events were
not assessed (GRADE: moderate ,, ny gt 5)-*>°

Tremblay, R et al. published a meta-analysis of
18 studies and 1,135 patients with PADLL showing that
combined training improved walking distance
(MD=122m, range 24.2 t0 219.8) vs control (MD= 106.8 m,
range 34.2 to 179.4). A similar improvement was seen for
6-min walk distance, with improvements seen with com-
bined training (+57.3 m, range 16.2 to 98.5), water exer-
cise (+56.5 m, range 22.4 to 90.5), and aerobic walking
(+39.0 m, range 12.8 to 65.1). Adverse outcomes were
not assessed (GRADE: moderate ;,, ny gt 2)-*%°

The ankle-brachial index (ABI) is a useful prognos-
tic tool in the evaluation of patients with ischemic
heart disease admitted to CVRhP-P. Its measurement
allows for the detection of underlying PADLL and the
stratification of the risk of adverse cardiovascular
outcomes.

In a cohort of 4,909 older adults (60-90 years), the
prevalence of PADLL was 16% using the lowest systolic
blood pressure as the reference and 9.6% using the
highest systolic blood pressure. Ten-year mortality was
higher in patients with an ABI <0.9: 48.8% with the low-
est blood pressure and 67.2% with the highest blood
pressure, compared with 27.6% in the reference group.
The adjusted risk for nonfatal cardiovascular events and
cardiovascular mortality was higher when the highest
blood pressure was used as the numerator (HR= 2.11;
95% CI 1.85 to 2.39). Although an ABI less than 0.9 is
associated with a higher risk of developing obstructive
arterial disease (GRADE: 10W ), 54 ger 1)-*°

In patients with acute myocardial infarction (AMI)
without a previous diagnosis of PADLL, an ABI < 0.9
measured during hospitalization was associated with
a significant increase in major adverse cardiovascular
events (HR =2.046; 95% Cl 1.344 t0 3.144, p < 0.001),

with a median follow-up of 497 days (GRADE: low

) 462
G22-R4_Ref_7/*

Similarly, in a cohort of 21,892 hypertensive adults
(50 to 75 years), low ABI was an independent predictor
of 5-year total mortality (HR = 2.15; 95% Cl 1.82 t0 2.53,
p < 0.001), independent of other cardiovascular risk
factors (GRADE: IoW 4,5 ny get o)-*%

Furthermore, the ABI has complementary value in
risk stratification when incorporated with other diagnos-
tic tests. In 348 patients with chest pain without changes
in biomarkers or electrocardiogram, an abnormal ABI
doubled the likelihood of an abnormal PE (OR = 2.03;
95% CI 1.11 to 3.70), and although the incidence of
cardiovascular events at one year was higher in those
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with both abnormal studies (12.1%), this difference did
not reach statistical significance (GRADE: low
G22-R4_Ref_5) '464

Regarding its relationship with the coronary micro-
vasculature, in patients with ST-segment elevation Ml
undergoing primary percutaneous coronary interven-
tion, a low ABI was associated with a higher frequency
of microvascular dysfunction, reflected in lower
post-procedural myocardial blush and worse left ven-
tricular function (GRADE: oW ¢, rs ger 10)-*%°

The utility of the ABI has also been extended to
screening and treatment planning for patients with
asymptomatic or previously undiagnosed PADLL. In
older adults, people with diabetes, or a history of smok-
ing, an ABI <0.9 represents a key diagnostic criterion
for PAD. This parameter allows for individualized inter-
ventions within CVRhP-P, including supervised exer-
cise and treatment with cilostazol, both recommended
as class |, level A by international guidelines (GRADE:
very 1ow gop ay per o)

In patients with known peripheral arterial disease and
an elevated ABI (=1.4), they have an increased risk of
MACE, acute myocardial infarction and cardiovascular
death, compared to patients with a normal ABI
(HR= 1.69), low ABI (HR= 1.93) or very low ABI
(HR=1.67) (GRADE: 10W ¢, 4 per o)

Structured ThPhT, specifically supervised walking
with an intensity sufficient to induce claudication symp-
toms, is associated with significant improvements in
walking distance and HR-QoL in patients with lower-ex-
tremity PADLL.

The LITE (Low-Intensity vs. High-Intensity Walking
Exercise) study, a randomized clinical trial of
305 patients with PADLL, compared two home-based
walking strategies: low intensity (without inducing
symptoms) and high intensity (until claudication was
induced). At 12 months, the high-intensity group showed
a significant improvement in 6-minute walk distance
(+34.5 m; p < 0.001), compared with the low-intensity
group (-6.4 m; p = 0.34) and the non-exercise control
group (-15.1 m). The superiority of high intensity training
was statistically significant compared to the other two
groups (p<0.001), with no increase in serious adverse
events (GRADE: high ¢, r» per 3)-*%°

The most recent ACC/AHA guidelines (2024) recom-
mend supervised exercise therapy in patients with
PADLL, including walking at an intensity that reaches
the claudication threshold, to sustainably increase exer-
cise tolerance, function, and HR-QoL, even without
surgical intervention. A frequency of 3 to 5 times per
week, with sessions of 30 to 60 minutes, is suggested,

stopping when moderate claudication is reached and
resuming after recovery (GRADE: high .., po ger o)-*°

Ingwersen et al., in a narrative review in patients
with PADLL, documented that supervised training
increased walking distance by 180 - 310 m (6MWT),
while home-based exercise increased walking dis-
tance by an average of 136 m. Furthermore, combin-
ing it with revascularization can further increase
walking distance (+282 m). Behavioral interventions
such as goal setting, feedback, and structured plan-
ning are useful for improving adherence and outcomes
(GRADE: very low 4,5 py ger 5)-*%°

On the other hand, in an AHA position paper on
PADLL, they describe that supervised walking three
times a week for 12 weeks improves 6MWT, with an
average of 180 m for maximum walking distance and
128 m for pain-free walking. This modality also leads
to improvements in HR-QoL. Although structured
home-based programs can be useful, they require peri-
odic visits to achieve comparable efficacy with outpa-
tient programs (GRADE: very low ;,, gy get 1)-*7°

A narrative review of pathophysiological studies high-
lights that regular physical exercise in patients with
PADLL reduces inflammation, increases capillary den-
sity and mitochondrial function, which translates into
improved muscle function and walking distance.
Twelve- to 24-week programs have demonstrated sus-
tained effects on strength, flow-mediated dilation, and

HR-QoL (GRADE: very oW ,, po per )"

3.3.6.2 Carotid atherosclerotic disease

A proportion of patients with atherosclerosis have
some degree of pan-arteriopathy, with the coronary,
carotid, lower extremity, and renal regions being the
most involved. Therefore, in the presence of coronary
artery disease, it is necessary to rule out atherosclero-
sis at other levels.

In 2024, a systematic review of 11 studies and 21,046
asymptomatic subjects showed that screening of
asymptomatic individuals detected vulnerable carotid
atherosclerosis in 9% to 82%. The authors concluded
that demonstration of coronary artery disease by an
imaging method was associated with increased adher-
ence to medical treatment and a reduction in the Fram-
ingham score at 3 years. (GRADE moderate
Go-Rs met 1)+ Furthermore, the greater the number and
size of carotid plaque, the greater the incidence or
severity of coronary artery disease (GRADE low

) 473
G22-R3_Ref_3/"
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Imaging studies such as magnetic resonance imag-
ing and computed tomography have potential superior-
ity over routine ultrasound in identifying imaging defects
associated with vulnerable plagque, such as intraplaque
hemorrhage, necrotic lipid core, fibrous capsule, and
calcification, in the coronary territory. In addition, other
modalities such as nuclear medicine and intravascular
ultrasound have been proposed to assess plaque sta-
bility (GRADE: low 55 ps ger 7)-*"

Kang MK et al. published the results of a cohort of
150 patients with asymptomatic carotid atherosclerosis,
recording 6 stroke events and 25 combined adverse
outcomes at 5 years of follow-up. The peak systolic
velocity/peak end-diastolic velocity ratio was associ-
ated with an elevated risk of stroke (HR = 1.502; 95%
Cl 1.036-1.968). The Framingham score had a C sta-
tistic of 0.646 for major CVD and 0.612 for the com-
bined outcome, while the corresponding C statistic for
ASCVD was 0.649. When ultrasound parameters were
included, the C statistics increased to 0.937 and 0.856
(Framingham) and 0.941 and 0.886 (ASCVD) (GRADE:
moderate G22-R3_Ref 2)'475

Lépez-Melgar B et al. published a cohort of 3,514
asymptomatic patients (PESA Study), which showed
progression of atherosclerosis at 3 years of follow-up
in 41% of participants, detected by both ultrasound and
computed tomography. In these patients (n=432),
plaque progression was observed by two-dimensional
US (median=1 plaque; interquartile range: 1 to 3
plaques), by 3D ultrasonography (increment=7.6 mm3;
interquartile range: -32.2 to 57.6 mm3), and by CT
(median=21.6 Agatston units; interquartile range: 4.8 to
62.6). De Novo development of atherosclerosis was
observed in 33% of patients. Factors associated with
this progression included age, sex, dyslipidemia, hyper-
tension, smoking, and history of premature CVD. It is
noteworthy that within the group of subjects considered
at low risk, atherosclerosis progression was observed

Recommendation Table 15. Cardiac arrhythmias

at 36.5%. Adverse outcomes not applicable (GRADE:
moderate G22-R3_Ref 4)'476

A systematic review of patients with advanced ath-
erosclerosis reported that patients with carotid athero-
sclerosis and echolucent plaques had a higher risk of
ipsilateral stroke in the following 5 years compared to
those with non-echolucent plaques (3.1%; 95% Cl 2.1%
to 4.1%, p = 0.009). After adjusting for risk factors, the
HR was 2.52 (95% Cl 1.20 to 5.25, p = 0.014) (GRADE:
moderate gy ay per o)’

Chen PC et al. published a cohort of 38,201 patients
with carotid atherosclerosis and showed that during the
4.2-year follow-up, 5,644 patients died, and 1,719
deaths were attributed to a cardiovascular cause. The
risk of mortality increased with the percentage of
obstruction: 30% to <40% (HR=1.33; 95% CI 1.16 to
1.53), 40% to <50% (HR=1.58; 95% Cl 1.36 to 1.84),
and =50% (HR=1.89; 95% CI 1.58 to 2.26) (GRADE:
moderate g,y q3 per o)-*"°

3.3.6.3 Diseases of the aorta

CVRhP-P has been shown to improve exercise toler-
ance and HR-QoL in some patients with disease of
aorta, with an adequate level of safety.

In a systematic review of six observational studies
(n= 556 patients with disease of the aorta), Jepsen LR
et al. reported that exercise training programs between
12 weeks and 12 months increased workload from 62.7
+11.8 Wt0 91.6 £ 16.5 W (p=0.002) and VO,max from
23.5 + 7.9 10 28.6 + 8.4 mlO,/kg/min (p=0.001). Patients
with a VO,max value <70% predicted were associated
with a higher risk of adverse cardiovascular events
(HR = 4.31; 95% CI 1.63 to 11.3, p = 0.003), and those
with a pulse oxygen level <85% were associated with
a higher likelihood of aortic events (HR = 2.35; 95% ClI
1.09 to 5.04, p = 0.027). A low incidence of serious

3.3.7 Cardiac arrhythmias Class Level of C/B Applicability
(Strength) | Evidence

G23-R3  Itis recommended that the intensity of physical exercise in patients with C-/B+ 1to 6
atrial fibrillation be established by workload, V02, or the scale of
perceived exertion (Borg scale 6-20), in an effort to achieve and maintain
a moderate exercise intensity.

G23-R1  Itis recommended that ThPhT sessions be monitored with a high level of C+/B+ 1to 6

electrocardiographic supervision and monitoring, based on individual
stratification, in order to identify serious arrhythmias and, where

appropriate, offer rapid and efficient intervention, such as
cardiopulmonary resuscitation and defibrillation.
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adverse events was reported, and none were associ-
ated with exercise (GRADE: 1oW ,, rs ger 1)-47°

Early cardiac rehabilitation after surgical repair of
acute type A aortic dissection has been shown to be
safe and effective. Zhou et al., in a cohort study (n=73),
reported an increase in workload (MD=19.6 + 10.2 W,
p< 0.001), oxygen uptake (MD=1.2 + 0.6 METs,
p< 0.001), and an increase in heart rate reserve from
20.2 + 13.9 to 33.2 + 16.8 bpm, p< 0.001). The maxi-
mum systolic blood pressure during training was 143 =+
14 mmHg and the diastolic blood pressure was 88 =
14 mmHg. No major adverse events associated with
exercise were reported (GRADE: 10W ¢y, pe ger 2)-*®

Early mobilization after complex aortic surgery is
associated with faster recovery and reduced utilization
of hospital resources. In a cohort study of 199 patients
undergoing elective total aortic arch replacement, early
mobilization within the first two days reduced the time
on mechanical ventilation from 40.7 h (IQR 14.0 to 96.0)
to 10.0 h (IQR 7.0 to 17.0, p< 0.001), the ICU stay from
4 days (IQR 2.0 to 6.0) to 2 days (IQR 2.0 to 3.0),
p< 0.001), the hospital stay from 25 days (IQR 21.0 to
37.0) to 18 days (IQR 16.0 to 25.0, p< 0.001), and the
time to independent ambulation from 8 days (IQR 6.0
to 11.2) to 6 days (IQR 4.0 to 7.0, p< 0.001). No signif-
icant differences were reported regarding postoperative
complications (GRADE: 10W ¢, pe ger 3)-**"

A systematic review (10 studies and 700 patients) high-
lighted that individualized aerobic training after sponta-
neous coronary artery dissection or aortic dissection
(Stanford A/B, postsurgical, or medical) could be per-
formed safely and effectively. In patients who trained
more than 3 sessions/week and at 50-70% of VO,max
and light resistance training, a significant increase in
VO,max from 23.5 + 7.9 to 28.6 + 8.4 mlO,/kg/min
(p = 0.001) and in workload from 62.7 + 11.8 t0 91.6 =
16.5 W (p = 0.002) was observed. A reduction in systolic
(7.6 mmHg) and diastolic (4.7 mmHg) blood pressure was
also shown (p < 0.01). Individualized progression of ses-
sion duration, intensity, and frequency was emphasized.
No high-intensity, isometric, or plyometric exercises were

Recommendation Table 16. Congenital Heart Disease

3.3.8 Congenital Heart Disease Class Level of c/B Applicability
(Strength) | Evidence

G24-R1

tolerance, muscle strength, and daily activity level.

Patients with congenital heart disease are recommended to perform
aerobic and strength training exercises, according to their risk
stratification and the ThPhT planner, in order to increase exercise

included. No serious exercise-related adverse events
were reported. (GRADE: very low ¢, ps ger 4%

(KM): In patients with low-risk aortic disease who are
stable or have undergone successful structural repair,
individualized training is safe and associated with
improved exercise tolerance, blood pressure control,
and quality of life.

3.3.7 CARDIAC ARRHYTHMIAS

The supervision of patients undergoing a CVRP-P can
range from the use of sophisticated monitoring instru-
ments and recording of biological variables by highly
specialized personnel to minimal communication with
outpatients who manage their program autonomously.

There are several ways to maintain contact with the
patient, many of them using innovative technology.
These include conventional telephones, devices with
vital sign readings and communication with the hospi-
tal, and smartphones. Electronic devices capable of
remotely recording patient information and transmit-
ting it remotely to the hospital have gained attention
in recent years as a medical care modality. Improve-
ment in physical capacity mediated remotely has been
proven, although there are still no studies on the pre-
vention of cardiovascular events and mortality asso-
ciated with this type of session. Remote CVRP-P
requires adequate patient risk stratification and highly
trained online supervisory staff (GRADE: low
G23-F(1_F{ef_1)'483

A systematic review of 13 studies with patients in
CVRhP-P and the use of assistive technology devices
to monitor telerehabilitation reported that included
patients significantly improved their exercise capacity
compared to those who did not use them. However,
further research is needed to verify the usefulness and
safety of these programs. Adverse events were not
assessed (GRADE: very IoW o, oy gt o)-*%

Keteyian SJ et al., in a cohort of 289 patients, sought
to evaluate the frequency of cardiac events during elec-
trocardiographic monitoring of patients in a

.. - h

(Continues)
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Recommendation Table 16. Congenital Heart Disease (continued)

G24-R2

G24-R4

Level of

It is recommended that pediatric patients with congenital heart disease C-/B+
be included in a CVRhP-P, with sessions for balance, coordination,
strength, and flexibility, appropriate for their age, in order to improve

HR-QoL and exercise tolerance.

It is recommended to identify the nutritional status of children with
congenital heart disease in critical condition (ICU), in order to adapt

3.3.8 Congenital Heart Disease Class Applicability
(Strength) | Evidence

1to6

1t06

rehabilitation treatment to the patient’s energy status.

G24-R3

exercise tolerance.

G25-R1

risk-benefit in patients with severe PAH.

hospital-based CVRhP-P over 10 months. No events of
sudden death, myocardial infarction, or sustained
arrhythmias requiring hospitalization were observed in
this study. Minor events (26%) were angina, non-sus-
tained arrhythmias, and ST-segment depression. The
rate of asymptomatic events was 3.8%, being higher in
those who met ACC monitoring criteria (p<0.01). The
training plan was changed for only 1.4% of patients due
to ECG changes (GRADE: IoW 4,5 oy get 2)-*%°

In 1986, an ACC position paper proposed that
patients with CVRhP-P require electrocardiographic
monitoring: a) Patients with a low LV ejection fraction
(«30%). b) Ventricular arrhythmias at rest (Lown 4 or
5). ¢) Ventricular arrhythmias that appear or increase
with exercise. d) Hypotensive response to exercise. e)
Survivors of sudden cardiac death. f) Patients with
myocardial infarction complicated by heart failure, car-
diogenic shock, or severe ventricular arrhythmias. g)
Patients with severe coronary artery disease and the
presence of marked exercise-induced ischemia. h)
Inability to self-monitor heart rate due to some physical
or intellectual impairment (GRADE: 10W o, ny get 5)-*%°

In patients with HF and AF, heart rate can be con-
trolled tightly. Patients with less tight control (resting HR
> 110 bpm) did not show a higher incidence of major
outcomes than those with tighter control, but they are
less likely to require pacemaker implantation. Con-
versely, patients with very poor HR control may expe-
rience recurrent AF events with rapid ventricular
response and compromise contractile function during
exercise. The ESC recommends the use of drug ther-
apy to control HR and simultaneous pacemaker

It is recommended that children with congenital heart disease start
aerobic training at the beginning of puberty, in order to increase

It is recommended that patients with pulmonary arterial hypertension
undergo highly supervised ThPhT, ideally in an inpatient setting, in order
to increase exercise tolerance, HR-Qol, and decrease systolic
pulmonary arterial pressure levels. It is important to weigh the

C-/B+

1to6

C+/B+ 1to 6

implantation in certain patients. Accurate dosing and
monitoring of exercise intensity using HR in patients
with AF is difficult due to the chaotic nature of the
rhythm. Thus, it is preferable to use a fixed load, set at
90% of the second aerobic-anaerobic threshold (respi-
ratory compensation point, CRP) around 50% of
VO2peak, which requires a CPET, and it is recom-
mended that these patients train under telemetry con-
trol. Other methods for establishing intensity are
subjective exercise evaluation scales, such as the Borg
scale (6-20) at moderate levels (12-14) or the walk and
talk scale. High-intensity exercises are not recom-
mended for these patients, although some authors
mention that they can be performed. Regarding strength
exercise, 10 to 15 repetitions with an intensity of 50 to
70% of voluntary maximum repetition are recom-
mended (GRADE: IoW 5555 per 1, cos-pa_pet a)

Themistocleous | et al. mention that patients with atrial
fibrillation who perform aerobic exercise at an effort level
of 11 to 14 on the Borg scale (Borg 6-20) have a HR
between 50 and 80% of the RHR. If the patients per-
formed strength exercise (40%-50% of a maximum rep-
etition), they had a perception of effort between 11 and
12 (Borg 6-20) (GRADE: oW 55 s ger 2)-*%°

Shuging Shi et al. published a meta-analysis of 12
studies and 819 patients with atrial fibrillation. They
observed that exercise intensity was programmed
either at 40% to 70% of the maximum workload or at a
heart rate of 70% to 95% of the maximum HR. At the
end, improvements in VO, and HR-QoL were observed.
Adverse outcomes were not assessed (GRADE: mod-

490
erate gog pg Rer 4)-



H. llarraza-Lomeli et al. SOMECCOR/SMC CPGs on CVRhP (2025)

(KM) The prescription of ThPhT in patients with heart
disease always uses exercise heart rate as the central
parameter. The chronotropic response to exercise
depends on variables intrinsic to the cardiac exci-
tation-conduction system and extrinsic variables, pri-
marily the autonomic nervous system. Atrial fibrillation
(AF) poses a significant challenge in terms of prescrip-
tion, monitoring, and control, as it is a chaotic rhythm
that does not accurately indicate cardiovascular status
and is very difficult to control.

3.3.8 ConNGENITAL HEART DiSEASE

The individualized prescription of ThPhT in children,
adolescents and adults with congenital heart disease
is supported by growing evidence of its physiological,
functional, and psychosocial benefits. Numerous stud-
ies have shown that structured physical activity, espe-
cially at moderate to vigorous intensity, is not only safe
in this population but also generates significant adjust-
ments in various health domains.

A recent meta-analysis (Wang et al., 2023) includ-
ing 2,724 children and adolescents with obesity found
that moderate/high intensity, compared to low inten-
sity or no exercise, significantly increased maximal
oxygen consumption (MD: 1.43 mlO,/kg/min; 95% ClI
0.04 to0 2.82, p= 0.04) and markedly reduced diastolic
blood pressure (MD: -6.94 mmHg), systolic blood
pressure (MD: -8.11 mmHg), heart rate (MD: -2.77
bpm), and body weight (MD: -2.03 kg) (GRADE: mod-
erate g4 gy per 1)

Likewise, in patients with congenital heart disease,
the Cochrane meta-analysis by Williams et al. (2020)
(15 studies, 924 patients) demonstrated mild to moder-
ate improvements in exercise tolerance: increased peak
VO, (MD: 0.89 mlO,/kg/min; 95% ClI: -0.22 to 3.99) and
submaximal VO, (MD: 2.05 mlO,/kg/min; 95% CI: 0.05
to 4.05), as well as improvements in daily physical
activity (SMD= 0.38) and muscle strength (SMD= 17.13
Nm). No hospitalizations or serious complications were
reported, and the few adverse events were mild and
non-fatal (GRADE: moderate .,, p, get o)-*%

Intensive and tailored CVRhP-P, such as the one
described by Gauthier et al., have been shown to be
feasible, safe, and well-accepted by families, especially
when they integrate motivational elements, technologi-
cal tools, emotional support, and effective care coordi-
nation. These programs propose a progressive and
personalized model with structured monitoring (GRADE:

493
very low o, o Ref 3)-

The CPG in Canada recommends starting exercise
prescription from childhood, emphasizing that physical
activity is safe in most children with congenital heart dis-
ease, and should be part of clinical management, even
in complex cases (GRADE: moderate ., r, ger 4)-**

Systematic and narrative reviews agree that struc-
tured exercise programs—outpatient, home-based, or
camp-based—improve exercise tolerance, motor skills,
muscle strength, and HR-QoL, with no reports of seri-

ous adverse events (GRADE: very oW 5, ) re 5 coa-

) 495,496,497
R2_Ref_6, G24-R2_Ref_7/*

Despite these benefits, up to 46% of children with
congenital heart disease do not meet international rec-
ommendations for moderate to vigorous physical activity.
Objective assessments using accelerometry or ques-
tionnaires show low levels of adherence, emphasizing
the need for personalized prescription based on mixed
data and aimed at improving adherence from an early
age (GRADE: very IoW g, q, per o coape_per o)

International positions, such as those of the European
Society of Cardiology (ESC) and the European Associ-
ation of Pediatric and Congenital Cardiology (EAPC),
reinforce the need for an individualized risk assessment,
beyond the anatomical diagnosis, which includes hemo-
dynamic and functional parameters to determine the
type, intensity, and frequency of exercise. These orga-
nizations agree that the benefits far outweigh the risks
in most cases (GRADE: IoW ., c» get 10"

A recent (2023) systematic review of 35 studies and
over 3,200 children with congenital heart disease con-
cluded that supervised exercise programs, tailored to indi-
vidual ability, improve aerobic capacity, physical activity,
motor skills, and HR-QoL, with no serious adverse events
reported (GRADE: moderate ), po per 11)-*°

The meta-analysis by Villaseca-Rojas et al. con-
firmed that children and adolescents with congenital
heart disease have a significantly lower exercise capac-
ity than their healthy peers, especially during adoles-
cence. This finding underscores the need for exercise
programs that are not only aerobics, but also target
balance, coordination, strength, and flexibility, tailored
to the patient’s stage of development and individual
conditions (GRADE: low ,, n5 gef 12)-°°

The cornerstone of CVRhP-P is ThPhT, which com-
bines a series of aerobic and resistance (strength) exer-
cises. Strength training has gained popularity in recent
years in various pathologies, including HF. Callaghan S
et al. conducted a controlled clinical trial with 163 chil-
dren (5 to 10 years of age) with congenital heart dis-
ease (CHD), where the intervention was ThPhT. Initially,
it was observed that patients had a good exercise

1
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capacity, although those with cyanotic heart disease
and palliative treatment had lower tolerance for activi-
ties of daily living. In the intervention group (CVRhP-P),
an increase in peak exercise capacity and increased
daily activity levels were observed compared to the
control group. (GRADE: oW ¢, r; ger -

A controlled clinical trial in postoperative patients with
Tetralogy of Fallot and others with Fontan surgery
showed that workload increased in the ThPhT group
(+6.9 = 11.8 Watts) compared to the control group (0.8
+ 13.9 Watts), p= 0.047. Adverse events were assessed
and were negative (GRADE: high ., r rer 2)-°%

Amedro, P and collaborators published a controlled clin-
ical trial with patients with CHD and poor functional capac-
ity, which showed that patients in mixed ThPhT (aerobic
and strength), presented a significant improvement in their
HR-QoL (DM= 3.8; 95% CI from 0.2 to 7.3, p = 0.038,
effect size 0.34), in the body mass index (DM=-0.7 kg/m2;
95% Cl from -1.3t0 -0.1, p = 0.022, effect size = 0.41), level
of physical activity (DM= 2.5; 95% CI from 0.1 to 5,
p = 0.044, effect size = 0.39) and level of knowledge of
their disease (DM= 2.7; 95% CI from 0.8 to 4.6, p = 0.007,
effect size = 0.51). Adverse outcomes were assessed and
negative (GRADE: high ¢, ry rer 2%

A cohort of adolescents with CHD showed that after
CVRhP-P (mixed aerobic and resistance exercise),
patients had a significant increase in biceps and quad-
riceps grip strength, as well as an improvement in tri-
ceps surae fatigability, changes that were maintained
at 6 months after the maneuver. The observed changes
ranged from 17% to 80% (p<0.001). Adverse outcomes
assessed and negative (GRADE: low ., ger 5)-°*

Williams CA published a meta-analysis with 15 arti-
cles and 924 patients with congenital heart disease
showed that exercise tolerance improved with ThPhT
compared to control (MD= 1.89 mlO,/kg/min; 95%

Recommendation Table 17. Pulmonary arterial hypertension

Cl: -0.22 to 3.99). The evidence regarding HR-QoL was
very low (SMD= 0.76; 95% CI: -0.13 to 1.65). A small
improvement in daily physical activity was also observed
(SMD= 0.38; 95% CI: -0.15 to 0.92, low evidence),
equivalent to approximately 10 minutes more per day.
ThPhT was associated with greater muscle strength
(MD=17.13; 95% CI: 3.45 to 30.81m). Adverse events
had a low incidence with 36% of cardiovascular origin
and no serious events, including fatalities. Adverse
events if assessed, infrequent and of low severity
(GRADE: high o,y Rt 7)-*%

Jones RA et al. published a randomized controlled
trial of 97 healthy children aged 3 to 5 years. Those in
the structured physical training group showed improved
overall movement skill development (adjusted differ-
ence = 2.08, 95% Cl 0.76 to 3.40, Cohen’s d = 0.47)
compared to the control group, which was associated
with increased preschool measured daily physical
activity time (MD= 110.5, 95% CI 33.6 to 187.3, Cohen’s
d = 0.46). Adverse outcomes were not assessed
(GRADE: oW 5, ms get 2)-°%°

In a randomized controlled trial of 18 patients with
congenital heart disease, a significant increase in max-
imum voluntary contraction was shown in the training
group (mean = 101.6 = 14.0 vs. 120.2 = 19.4 Nm, p <
0.01), time to fatigue (mean = 66.2 + 22.6 vs. 86.0 +
23.0 s, p< 0.01), and increase in oxygenation (0.20 +
0.13 vs. 0.15 + 0.07, p< 0.01). No improvement in car-
diopulmonary testing results was observed between
the two groups. Adverse outcomes were not assessed
(GRADE: oW 5, ms get 5)-°%°

A meta-analysis of 15 studies and 924 patients with
congenital heart disease showed that exercise toler-
ance improved with ThPhT compared with control
(MD=1.89 mlO,/kg/min; 95% Cl -0.22 to 3.99). The

3.3.9 Pulmonary arterial hypertension Class Level of Applicability
(Strength) | Evidence

G25-R4

G25-R3
perform ThPhT based on breathing exercises, aerobic and

training, highly supervised and at low intensity, seeking to improve
distance covered in the 6-minute walk test, peak V02 and HR-QolL.

(G25-R2

exercise tolerance and HR-QoL.

Patients with stable pulmonary arterial hypertension and optimal
treatment are recommended to enter a highly supervised ThPhT
program, seeking improvement in quality of life and exercise tolerance.

Patients with pulmonary arterial hypertension are recommended to Ila

It is recommended that patients with pulmonary arterial hypertension in Ila
functional class | and Il perform strength training exercises using

isolated muscle groups, with low workloads, according to their risk

stratification, with the aim of improving sarcopenia, muscle strength,

C+/B+ 1t06

1to6
strength

C+/B+

1to6
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evidence regarding HR-QoL was very low (SMD= 0.76;
95% CI -0.13 to 1.65). A small improvement in daily
physical activity was also observed (SMD= 0.38; 95%
Cl -0.15 to 0.92, low evidence), equivalent to approxi-
mately 10 minutes more per day. ThPhT was associated
with an increase in muscle strength (MD=17.13; 95% ClI
3.45 to 30.81 m, moderate evidence). Adverse events
had a low incidence, with a 36% prevalence of cardio-
vascular events and no serious events, including fatal-
ities (moderate certainty). Adverse outcomes, if

assessed, were infrequent and of low severity (GRADE:

; 492
high Go4.r3 Ret 4)-

A meta-analysis of 28 studies and 1,288 healthy,
athletic children concluded that although children are
thought to be aerobically capable of training, the
meta-analysis indicated that the changes in children’s
VO, max produced by exercise training were small to
moderate, with inconsistent data. Adverse events were
not assessed (GRADE: moderate ., rs get 5)-°%

A cross-sectional study of 103 children with no evi-
dence of heart disease who underwent cardiopulmo-
nary testing showed that the average exercise time was
11 + 4 min and there were no complications. Peak VO,
correlated with height in both boys and girls (both r =
0.84, p < 0.001). Multivariate regression analysis
showed that the variables associated with peak VO,
were body surface area, exercise time, gender, and
heart rate reserve. In children, peak VO, increases
directly with age until, at 13 years of age, an inflection
point is observed that stabilizes the curve and can be
interpreted as the level of maturation of the aerobic
machinery. Adverse events were assessed and nega-
tive. (GRADE: moderate .., ns get ¢)-2'°

Early initiation of nutrition in children with critically
ill congenital heart disease, once hemodynamic stabil-
ity has been achieved, contributes to better clinical
outcomes following cardiac surgery. A meta-analysis
including 17 studies and a total of 609 patients showed
that the use of high-energy and/or high-protein infant
formulas was associated with a significant weight gain
(MD= 0.5 kg; 95% CI 0.23 to 0.77), as well as a clin-
ically relevant reduction in the duration of mechanical
ventilation (MD= -17.45 h; 95% CI -27.30 to -7.60, p
< 0.001), intensive care unit stay (MD= -1.45 days;
95% ClI -2.36 to -0.54, p = 0.002), and total hospital
stay (MD= -2.82 days; 95% CIl -5.22 to -0.43, p =
0.02). No significant increase in food intolerance was
found (RR = 1.09; 95% CI 0.80 to 1.48; p = ns), and
no statistically significant reductions were observed in
the incidence of infections (RR = 0.68; 95% CI 0.25
to 1.87, p = 0.46) or mortality (RR = 1.50; 95% CI 0.47

to 4.82, p = 0.49), the clinical trend was favorable
(GRADE: high ¢, s pet 1)

In addition, a pilot randomized clinical trial evaluated
the effect of an early enriched enteral feeding strategy
(using lipid- and protein-fortified breast milk) in infants
younger than six months with congenital heart disease
following cardiac surgery. Although no statistically sig-
nificant differences were reported in the duration of
mechanical ventilation (123.2 + 107.0 h vs. 153.6 +
149.0 h; p = 0.20), ICU stay (11.0 + 6.1 days vs. 13.2 +
8.9 days; p= 0.14), or total hospital stay (14.1 = 7.0 days
vs. 16.5 + 9.8 days; p= 0.17), the results consistently
favored the intervention group, with absolute reductions
of 2.2 and 2.4 days in critical care and general hospi-
talization outcomes, respectively. Furthermore, a higher
caloric intake was observed in the intervention group
on the tenth postoperative day (127.2 + 56.1 kcal vs.
87.1 + 38.3 kcal; p< 0.05), with no adverse events attrib-
utable to the intensified nutritional support. These find-
ings support the feasibility and safety of implementing
early and reinforced nutritional strategies, even in crit-
ically ill infants (GRADE: moderate ,, s ger 2)-°°°

(KM) Early initiation and tailored prescription of
CVRhP-P are essential to maximize physiological, func-
tional, and psychosocial benefits. These interventions
are safe and significantly improve exercise capacity,
muscle strength, functional status, and health-related
quality of life in children, adolescents, and adults with
congenital heart disease.

3.3.9 PULMONARY ARTERIAL HYPERTENSION

Pulmonary arterial hypertension (PAH) is a type of
high blood pressure in the lungs that causes narrowing,
blockage, or destruction of the pulmonary arteries,
increasing resistance to blood flow and increasing pres-
sure on the right side of the heart.

Leggio M et al. describe that physical exercise does
not play a role in the reversal of pulmonary arterial
hypertension but rather improves the clinical course.
Traditionally, physical exercise has not been recom-
mended in patients with pulmonary arterial hyperten-
sion due to the significant structural and functional
alterations in the minor circulation. Recently, several
articles have demonstrated the safety and efficacy of
ThPhT in these patients (exercise capacity, peak VO,
and HR-Qol). To date, there is no rigorous and com-
prehensive evidence on the mechanisms that generate
these beneficial effects. Adverse events were poorly

assessed (GRADE: very 1oW goq qi i 1)->'°
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In patients with pulmonary arterial hypertension, a
meta-analysis (9 studies; n=302) showed that ThPhT
significantly improves exercise tolerance: peak VO,
(MD= 279 mlO,/kg/min; 95% CI 2.00 to 3.59;
p<0.00001), anaerobic threshold (MD=
107.83 mlO,/min; 95% CI 39.64 to 176.00; p= 0.002),
6MWT distance (MD= 46.67 m; 95% CI 32.39 to
60.96; p<0.00001) and HR-QoL in its physical com-
ponent SF-36 (MD= 3.57; 95% CI 2.04 to 5.10) and
mental component (MD= 3.92; 95% CI 1.92 to 5.91).
Adverse events were reported in =5 studies (GRADE:
moderate G21-R4_Ref 2)'511

A meta-analysis of 16 studies and 469 patients with
chronic pulmonary arterial hypertension showed that
ThPhT was associated with significant improvements in
BMWT (MD= 53.3 m; 95% CI 39.5 to 67.2), peak VO,
(MD= 1.8 mlO,/kg/min; 95% Cl 1.4 to 2.3), pulmonary
artery systolic pressure (MD= -3.7 mmHg; 95% Cl -5.4
to -1.9), peak exercise HR (MD= 10 bpm; CI 6 to 15),
and SF-36 HR-QoL. Adverse events assessed (GRADE:
high st-l:n,l:{ef,z)'512

Grunig E et al. conducted an uncontrolled clinical
trial with 183 patients with pulmonary arterial hyper-
tension, showing a significant improvement associated
with ThPhT in relation to the baseline measurement,
in the distance walked in the BMWT, HR-QoL, func-
tional class (WHO), VO, peak, oxygen pulse, heart rate
and systolic pulmonary pressure at rest and with max-
imum load. This was observed in all types of PAH.
They recorded a 13% of adverse events in patients,
particularly syncope and respiratory infections.
(GRADE: 10W ¢5.51 et 3)-°"°

A meta-analysis of 12 studies and 449 patients with
pulmonary arterial hypertension showed significant
improvements associated with ThPhT in 6MWT walking
distance, HR-QOL, VO, (peak and aerobic-anaerobic
threshold), and heart rate. Adverse outcomes were not
assessed (GRADE: moderate .. n; per o)

In patients with pulmonary arterial hypertension, a
meta-analysis (9 studies; n=302) showed that ThPhT
significantly improves exercise tolerance: peak VO,
(MD= 279 mlO,/kg/min; 95% Cl 2.00 to 3.59;
p<0.00001), anaerobic threshold (MD= 107.83 mIO,/min;
95% Cl 39.64 to 176.00; p= 0.002), 6BMWT distance
(MD= 46.67 m; 95% CI 32.39 to 60.96; p<0.00001) and
HR-QoL in its physical component SF-36 (MD= 3.57;
95% CI 2.04 to 5.10) and mental component (MD= 3.92;
95% Cl 1.92 t0 5.91). Adverse events were not assessed.
(GRADE: moderate ¢,y n4 get o)

In patients with pulmonary arterial hypertension
(PAH), impaired skeletal muscle function is a key

pathogenetic component contributing to exercise intol-
erance. An observational study identified a reduction in
quadriceps cross-sectional area and a decrease in the
proportion of type | fibers, accompanied by activation
of muscle catabolic pathways (atrogin-1, MuRF1) and
suppression of anabolic signals such as AKT and
p70S6. Likewise, alterations in proteins associated with
mitochondrial fusion (low levels of Mitofusin2) and fail-
ures in excitation-contraction coupling, evidenced by
ryanodine receptor dysfunction, were observed. These
findings suggest that the loss of muscle mass and
function in PAH is not solely a consequence of inactiv-
ity, but rather a complex molecular process that could
benefit from targeted strategies such as mild muscle
strength training (GRADE: 10W ¢, o e 1)->'°

A systematic review of 32 studies with 628 patients
with PAH showed that combined exercise programs,
including strength and respiratory training, significantly
improved ExTol (increased distance in the six-minute
walk test and peak oxygen uptake), decreased right
ventricular hypertrophy, and promoted psychological
well-being. Reported benefits include improved HR-QoL
and nitric oxide synthesis. Importantly, a low incidence
of adverse events was reported, with 10 studies report-
ing no events and only 4 reporting non-serious events.
(GRADE: oW (o5 mo get 2)-°"

A meta-analysis of 17 studies involving 651 patients
with stable pulmonary hypertension on optimal medical
treatment specifically evaluated the impact of structured
ThPhT, including low-load muscle strengthening exer-
cises. Results showed a significant increase in 6MWT
(MD= 64.75 m; 95% CI 53.19 to 76.31, p< 0.001), as
well as an improvement in peak VO, (MD= 1.78 mlO,/
min/kg; 95% CI 1.27 to 2.29, p< 0.001), and an increase
in peak HR (MD= 11.07 bpm; 95% CI 8.04 to 14.11,
p< 0.001). In addition, a significant improvement in
HR-QoL was reported as measured by the SF-36 ques-
tionnaire. Importantly, no major adverse events were
documented related to strength training, which was per-
formed with low-weight dumbbells (500 to 1,000 g)
across different muscle groups. (GRADE: high
G25-F{27Ref73)'518

In a randomized clinical trial involving 22 patients with
PAH in functional class II-1ll under stable medical treat-
ment, a four-week oscillatory body vibration interven-
tion achieved significant improvements in 6MWT
(MD= 39.7 m, p= 0.004), VO, peak (MD= 65.7 mlO,/
min) and anaerobic threshold (MD= 40.9 mIO,/min).
A gain in muscle power (MD= 4.4%) and a clinically
relevant improvement in HR-QoL were also docu-
mented, both in the SF-36 questionnaire (MD= 9.7
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points) and in the Living with Pulmonary Hypertension
questionnaire (MD= -11.5 points, p<0.05). No adverse
events were reported (GRADE: high . n» rer 4)-°'°

The available evidence supports the use of ThPhT in
clinically stable patients with PAH. A meta-analysis
published in 2023 (28 studies and 1,264 patients with
PAH) reported that the implementation of structured
physical exercise programs was associated with a sig-
nificant improvement in BMWT distance in randomized
trials (MD= 49.5 m; 95% Cl: 27.2 to 71.8; 12 = 73%) and
in pre/post trials (MD= 68.69 meters; 95% CI: 50.5 to
86.69, 12 = 36%). A significant increase in peak VO, was
also observed (MD= 3.03 mlO,/kg/min; 95% Cl 2.17 to
3.90; 12 = 0%) and a trend towards improvement in
HR-QoL (MD= 2.74 points; 95% CI -0.82 to 6.30). The
adverse event rate was 8.5% (98 events in 1,152 cases)
(GRADE: high o5 a4 get 1)-°2°

A randomized clinical trial of 116 patients with primary
PAH or pulmonary hypertension due to chronic throm-
boembolism, enrolled in a standardized ThPhT program
with in-hospital initiation (mean duration 25 days) fol-
lowed by a home phase, demonstrated a statistically
significant improvement in 6MWD distance (MD= 34.1
+ 8.3 m, p< 0.0001), HR-QoL in the mental component
(p= 0.004), WHO functional class (p= 0.027) and
VO, peak (p= 0.048). No significant adverse events
were reported, confirming the feasibility and safety of
ThPhT as an adjunct to medical therapy. The interven-
tion was well tolerated in clinically stable patients with
criteria like those described previously (GRADE: high

).521
G25-R4_Ref 3/
Recommendation Table 18. Dysautonomia

Boutou AK et al. published a controlled clinical trial
with 9 patients that evaluated the acute effects of oxy-
gen therapy during submaximal exercise in patients
with PAH or stable chronic thromboembolism. Oxygen
supplementation was associated with a significant
increase in ExTol (p = 0.01), greater cerebral oxygen-
ation (p = 0.02), improvement in autonomic modulation
(p < 0.05), and increased cardiac output during exercise
(p < 0.05). No adverse events were reported (GRADE:
moderate gys ny per o)-*

Yan L et al published a meta-analysis of 8 studies
and 234 patients with pulmonary arterial hypertension,
showing that highly supervised in- and out-of-hospital
aerobic ThPhT was associated with an improvement in
6MWT meters walked compared to the control group
(MD= 51.94 m; 95% CI 27.65 to 76.23 m, GRADE: low),
VO,peak (MD= 2.96 mlO,/kg/min; 95% CI 2.49 to 3.43,
GRADE: low) (GRADE: high 4,c ps ger 1)-°2

In 2021, a meta-analysis of 6 studies and 234 patients
with pulmonary arterial hypertension showed that with
highly supervised aerobic and strength-based ThPhT,
6MWT distance increased in the exercise group
(MD= 70.14 m; 95%CI 58.33 to 81.95, 1°=0) and peak
VO, (MD= 1.84 mIO,/min/kg; 95%Cl 0.72 to 2.96, p=
0.001). Mean pulmonary artery pressure decreased
(MD= -12.17 mmHg; 95%CI -14.53 to -9.82, p< 0.001,
[>=99%), and the change in HR-QoL was very hetero-
geneous. NT-proNBP levels did not change significantly
(GRADE: high o5 ns get 2)-2

Xiaomei Z et al. performed a meta-analysis with 17
studies and 651 patients suffering from pulmonary
arterial hypertension and showed that highly

3.3.10 Dysautonomia Class Level of Applicability
(Strength) | Evidence

G26-R4  Itis recommended that patients with dysautonomia have a high daily . C-/B+ 1t06
Ila

intake of salt (6 to 10 g) and fluids (1.5 to 3 1), as tolerated, individualized
and dose-response, in the search for improvement of symptoms and a
reduction in the frequency of syncopes.

(G26-R1 It is recommended that patients with dysautonomia perform C-/B+ 1t0 6
aerobic-based training, in horizontal mode (swimming or recumbent
cycle ergometer) and continue with conventional cycle ergometry and
treadmill, in order to improve exercise tolerance, HR-QoL and reduce

frequency of syncope, and improve neurosympathetic activity.

G26_R2 Itis recommended that patients with dysautonomia perform strength C+/B+ 1t06

training, preferably in the lower limbs, in order to improve quality of life,
exercise tolerance, and the occurrence of syncope.

G26-R5 It is recommended that patients with dysautonomia be assessed for C-/B+ 1to 6

depression or anxiety in order to identify and treat it early.

G26-R3  Patients with dysautonomia and POTS are recommended to perform I1b C-EQ C-/B+ 1to 6
orthostatic challenge training to reduce the number of syncopal

episodes and improve autonomic nervous system function.
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supervised, light-intensity respiratory, aerobic, and
resistance-based ThPhT was associated with an
increase in BMWT (MD= 64.75 m; 95%CI 53.19 to
76.31 m, p< 0.001), VO,peak (MD= 1.78 mlO,/min/kg;
95%CI 1.27 to 2.29, p<0.001), peak HR (MD= 11.07
bpm; 95%CI 8.04 to 14.11, p<0.001) and HR-QoL. No
major adverse events were observed (GRADE: high
G25—F§3_Ref_3)‘525

In 2023, a systematic review of 14 studies and
462 patients with pulmonary arterial hypertension
showed that HR-QoL in the physical component
improved in the training group (MD= 3.98 points; 95%
Cl 1.89 to 6.07, MI = 38%; moderate certainty) and the
mental component (MD= 3.60; 95% CI 1.21 to 5.98
points, moderate evidence) and pulmonary arterial
pressure decreased (MD= 9.29 mmHg; 95% Cl -12.96
to -5.61; low certainty). Adverse events were assessed
and were negative (GRADE: moderate 4,5 pg ger 7)-°2°

Nagel C et al. published a randomized controlled trial
in 43 patients with pulmonary arterial hypertension,
showing that low-dose ThPhT significantly improved
pulmonary arterial compliance (MD= 0.39 ml/mmHg;
95% Cl 0.15 to 0.94 ml/mmHg, p= 0.004) and right
ventricular stroke volume (MD= 14.2 ml; 95% CI 6.5 to
21.8 ml, p< 0.001). Adverse events were not assessed
(GRADE: moderate 4, ns pef 10)->2

(KM) Nowadays, patients with pulmonary arterial
hypertension can participate in the CVRhP-P program,
including those at high risk, always with the support of
highly skilled staff.

3.3.10 DysautonomiA

Dysautonomia is a clinical entity that can present with
a wide variety of symptoms, sometimes disabling.
Treatment typically ranges from recommending general
measures to prescribing medications or installing car-
diac stimulation devices, depending on the etiology and
severity of the case. In recent years, there has been
an increase in the prevalence of this disorder, particu-
larly in association with COVID-19.

Salt and fluid supplementation in patients with dysau-
tonomia has been associated with clinical improvement
in multiple orthostatic intolerance syndromes.
A meta-analysis of 14 studies involving 391 patients
with orthostatic hypotension, syncope, postural ortho-
static tachycardia syndrome (POTS), and idiopathic
orthostatic tachycardia reported that high salt
(6-10 g/day) and fluid (1.5-3 L/day) intakes were sig-
nificantly associated with increased time to presyncope
(MD= 1.57 min; 95% CI 1.26 to 1.88), increased systolic

blood pressure (MD= 12.27 mmHg; 95% CI 10.86 to
13.68), and decreased heart rate (MD=-3.97 bpm; 95%
Cl -4.08 to -3.86). 62.3% of patients reported symptom-
atic improvement (95% Cl 51.6 to 72.6) and there were

no reports of relevant adverse effects (GRADE: mod-

528
erate G26-R4_Ref_2)'

Williams EL et al. published a meta-analysis (7 stud-
ies and 378 patients with vasovagal syncope and
POTS) that evaluated dietary salt supplementation for
three months, finding a significant improvement in sus-
ceptibility to syncope, as well as in orthostatic toler-
ance, associated with an increase in plasma volume,
better peripheral vascular response, and greater cere-
bral autoregulation. In patients with POTS, clinical and
hemodynamic improvements were also observed, with
no significant adverse events reported. These findings
suggest that the hemodynamic effect of salt supple-
mentation may be a useful pathophysiological mecha-
nism in the therapeutic approach to dysautonomia
(GRADE: moderate g5 ny pef 3)-°2

Stock JM et al. support that increased salt and fluid
intake may improve orthostatic symptoms in the short
term, although they warn of possible long-term adverse
effects on target organs such as the heart, kidneys, and
autonomic nervous system. While the quality of evi-
dence is limited and long-term effects should be care-
fully assessed, the immediate clinical benefit observed
supports its use under individualized medical supervi-
sion (GRADE: very IoW o ny ger 1)-°°

Individualized strength training, especially for lower
limb muscles, has beneficial effects on improving auto-
nomic and functional symptoms in patients with
dysautonomia.

In a cohort of adolescents with dysautonomia referred
to a tertiary cardiology center, the inclusion of an eight-
week strength exercise program resulted in significant
improvements in overall HR-QoL (65.2 vs. 48.9,
p = 0.006), psychosocial (65.8 vs. 50.0, p = 0.010), and
physical (62.5 vs. 43.8, p = 0.007) domains. In addition,
an increase in ExTol was observed (9.1 vs. 8.0 minutes
of exercise, p = 0.005). No adverse events were
reported (GRADE: oW ;oq mo gt 1)-°

In older adults with orthostatic hypotension, the
implementation of a home-based resistance exer-
cise program using elastic bands showed significant
increases in muscle strength, measured in specific
exercises such as chest press (p= 0.017), quadri-
ceps extension (p=0.017), and leg press (p= 0.025).
In addition, seven of eight participants improved
their performance in the Timed Up & Go functional
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test, indicating relevant functional benefits. (GRADE:
IOW 6 p2_Ret 2)-"

A recent clinical trial in older adults with orthostatic
hypotension found that a strengthening program target-
ing lower extremity muscles resulted in increases in calf
muscle strength (MD= 21%, p= 0.018), with no statisti-
cally significant changes in muscle pump (MD= -10%,
p=0.8) or postural blood pressure (p = 1.0). No adverse
events were reported (GRADE: IoW ¢ oo ger o)

An expert position paper on POTS highlights that
progressive physical exercise, including strength
training, can reduce the frequency of orthostatic
symptoms and improve exercise tolerance. These
non-pharmacological interventions are recommended
as mainstays of initial treatment due to their safety
and the effects observed on HR-QoL (GRADE: very
low G26-R2_Ref_3)'534

Fu Q et al. recommend that patients with dysautono-
mia and postural orthostatic tachycardia syndrome
(POTS) undergo ThPhT early to improve their fitness
and increase circulating blood volume with fluid and
salt intake. They conducted an analysis on non-phar-
macological treatment for patients with POTS and rec-
ommend starting with 15-20 minute strength training
sessions once a week, gradually increasing to two ses-
sions of 30-40 minutes. They suggest using “horizontal”
training such as swimming at the beginning, allowing
for less abrupt progress. Exercise intensity and dura-
tion should subsequently be increased. Exercises such
as leg presses, leg extensions, leg curls, and calf raises
performed in a seated position or at home with resis-
tance bands can improve venous return, increase mus-
cle strength, and reduce orthostatic symptoms. Physical
countermeasure maneuvers (squats, muscle pumps,
negative pressure breathing) are also recommended.
These effects, although based on low-quality evidence,
are clinically relevant given the chronic and debilitating
nature of the disorder. There are no randomized stud-
ies. No adverse events were assessed (GRADE: very
low G26-R2_Ref_5)'535

A consensus of experts in CVRhP-P mentions that
the inclusion of resistance exercises in rehabilitation
programs for patients with dysautonomia can increase
the sensitivity of arterial baroreceptors, which contrib-
utes to better autonomic regulation. This effect may
explain the reduction in the frequency of syncopal epi-
sodes observed clinically in these patients (GRADE:
oW 6.2 Ret 6"

Saeidi M et al. described that peak VO, in patients
with POTS is lower than that observed in healthy con-
trols. During exercise, patients with POTS present a

rapid increase in HR and a reduced stroke volume,
regardless of the exercise load, and there do not appear
to be differences between them and healthy controls in
ExTol. The relationship between cardiac output and
VO, is similar between patients with POTS and con-
trols. ThPhT in patients with POTS increases ventricular
volume and peak VO,, while increasing stroke volume
and decreasing HR during exercise. The authors sug-
gest that the tachycardia is due to a decrease in stroke

volume. Events not assessed (GRADE: very low

) 536
G26-R1_Ref_3/*

A randomized controlled trial of 34 patients with
POTS found no significant differences in R-R intervals
between subjects undergoing ThPhT and healthy con-
trols. The transfer gain function (systolic blood pressure
multiplied by the RR ratio) was used as an index of
artery-to-heart baroreflex sensitivity and was similar in
patients and controls at both low frequencies (LF,
p= 0.470) and high frequencies (HF, p= 0.663). ThPhT
was associated with a reduction in standing HR and an
increase in RRI variability. Low frequency baroreflex
gain increased in the supine and standing positions
after the ThPhT program (p = 0.04), but no changes
were observed in healthy controls. Outcomes were not
assessed (GRADE: 10W ¢, 4 ger 5)-°°

Gardenghi G et al. conducted a randomized con-
trolled trial with 70 patients with neurally mediated
syncope and showed that ThPhT improved baroreflex
sensitivity after 4 months. No changes were observed
in the orthostatic challenge, pharmacological treat-
ment, and control group. Patients with orthostatic chal-
lenge did not have syncopal episodes after the
maneuver in contrast to the other 3 groups where
between 2 and 4 episodes were observed (GRADE:
moderate qoqas_pes e)-538

Winker R et al. conducted a randomized controlled
trial with 31 patients with orthostatic intolerance and
found that after a period of EAMC training, only 6 of 16
subjects (38%) persisted with orthostatic intolerance
compared to 10 of 11 in the control group (90%),
p=0.008. Furthermore, the subjects in the training
group showed an improvement in symptoms compared
to the control group. Adverse events were not assessed
(GRADE: moderate ;.4 gy e 7)-°°°

In 2017, a case series with eight patients with
dysautonomia showed that ThPhT improved VO,peak,
maximal HR, decreased resting HR, and mean arterial
pressure. In addition, improvements were observed in
the carotid baroreceptor reflex and orthostatic resis-
tance. Adverse events not assessed (GRADE: very

540
IOW Go6.R1 Ref o)
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Recommendation Table 19. Athletes with heart disease

3.3.11 Athletes with heart disease Class Level of C/B Applicability
(Strength) | Evidence

G27-R2  Itis recommended to perform risk stratification in athletes with heart C-LD C+/B+ 1t0 6
disease on an individualized and comprehensive basis, seeking to assign
an appropriate risk category for the recommendation for return to sports.

G27-R1  ltis recommended to evaluate athletes with heart disease in a Ila C-LD C+/B+ 1t06
comprehensive and individualized manner, in order to issue a rational
opinion on eligibility or sports disqualification, in order to reduce the risk of
sudden death associated with the practice of intense physical activity and,
on the other hand, avoid unnecessary abandonment of sports practice.

G27-R3 It is recommended that athletes who have been medically disqualified Ila C-LD C-/B+ 1t06
from participating in sports be evaluated by mental health specialists,
particularly to identify depression or anxiety, in order to detect this
problem early and initiate appropriate treatment.

Clinical assessment and stratification of cardiovascular risk in athletes for a safe return to sports participation

Athlete with cardiovascular disease

Clinical evaluation
Sport discipline
Participation in CVPRP
ECG, Echo, Holter, ET

v
Symptoms,
Ischemia, Arrhythmias No
ves |
[ specific evaluation by disease |
I
v v v L7
Myocarditis Ischemic heart Hypertrophic Dilated Ventricular Valvular Unexplained
disease i i i disease syncope
[ [ I I I I I
k2
MRI, biomarkers, Coronary anatomy, perfusion, Genetics, SCD risk, Arrhythmic burden Implantable
fibrosis CVRFs LVOT gradient Holter/EPS monitor
Eligibility Criteria l
Asymptomatic patient ¢
Normal left ventricular ejection fraction or 250%
Normal troponin levels S
No complex arthythmias Eligibility criteria
No residual myocardial ischernia Yon are fulfilled
No significant pressure gradient
No significant myocardial fibrosis
No evidence of ventricular overload Cleared Disqualified
Late gadolinium enhancement absent or stable for from
Benign etiology of syncope sports participation sports participation
Optimal pharmacological management

Figure 25. Stratification of Athletes with CVD. Risk assessment and stratification for athletes with cardiovascular
disease. The process begins with clinical evaluation and general paraclinical studies. When abnormal findings are
detected, a focused evaluation is conducted according to the identified pathology. If an active or high-risk condition
is identified, the athlete is disqualified from sports participation. In the absence of high risk, eligibility for return to
sports is determined based on clinical and functional safety criteria. Abbreviations: CVPRP: cardiovascular prevention
and rehabilitation program. CVRFs: cardiovascular risk factors. ECG: electrocardiogram. Echo: transthoracic
echocardiogram. EPS: electrophysiological study. ET: exercise testing. Holter: ambulatory electrocardiographic
monitoring. LVOT: left ventricular outflow tract. MRI: magnetic resonance imaging. SCD: sudden cardiac death.

A 2016 case series of 251 patients with POTS was persistent. Adverse events not assessed (GRADE: very
published, showing that 41% of patients completed the  low ¢ oy Rer 10)->""
ThPhT program, and 71% of them (n=73) experienced Gibbons CH et al published a controlled clinical trial
remission of POTS. The increase in HR from the supine  with 77 patients with POTS, where it was observed that,
to the standing position was documented to be less at 6 months of ThPhT, 23% of patients continued with
after training. The effect of the 6 and 12 months was the diagnosis of POTS in the training group vs 93% in
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the control group (p < 0.001). The HR in the supine
position was lower (MD= 68 + 8 bpm) compared to the
control group (MD= 77 + 6 bpm), p< 0.001). The occur-
rence of syncope decreased in the trained group of
patients (p< 0.001). HR-QoL did not change signifi-
cantly. Adverse events were irregularly assessed
(GRADE: moderate ;. ny per 11)-°*

A randomized controlled trial with 50 patients with
vasovagal syncope showed a lower rate of syncope in
the training group (28%) compared to the control group
(64%), p= 0.17. The adherence rate in the intervention
group was higher (80%) than in the control group (52%),
p= 0.037). Adverse events were reported and were
negative (GRADE: moderate ¢ oy ger 10)-°*°

Moya | et al. mention that patients with dysautonomia
who perform orthostatic challenge, even on a single
occasion, could have a positive effect on the recur-
rence of vasovagal syncope. No adverse events were
reported (GRADE: very Iow ¢ ps ger 1)

Pinter A et al. mention the existence of an association
between affective disorders and CVD, based on the
dysregulation of the autonomic nervous system, with
an increase in sympathetic outflow and a decrease in
parasympathetic outflow. Two indicators are commonly
used to evaluate this function: heart rate variability
(HRV) and baroreflex sensitivity, which are closely
linked to cardiovascular morbidity and mortality
(GRADE: very low gy rs get 1)-°%°

Siepmann M et al. conclude that mental illnesses
such as depression or anxiety are associated with
altered cardiovascular function through changes in the
autonomic nervous system. HRV is an element that
allows for the assessment of these types of disorders
(GRADE: very Iow ¢ as ger 2)->*°

A cross-sectional  study of 122  post-
COVID-19 patients showed that 27.8% presented
dysautonomia, with symptoms persisting for a year
(11.6 months). Anxiety and depression symptoms
were more pronounced after COVID-19 (<0.001) and
were associated with reduced HR-QoL. Patients with
dysautonomia were more likely to experience depres-
sion (p=0.02). COVID symptom duration and HR-QoL
were inversely related (p<0.001), particularly in women
(GRADE: very Iow q,¢ e ger 3)->%

In a series of 377 patients with mental disorders and
joint hypermotility, it was observed that this was usually
more profound than in the general population (OR=
2.54, 95% CIl 2.05 to 3.16), and they had more auto-
nomic symptoms. A strong association was observed
between anxiety disorder, dysautonomia, and joint

hypermotility. (GRADE: very Iow g oo e 4)-°*

In 2023, a case-control study with 84 patients showed
that patients with major depressive disorder had a
higher COMPASS-31 score (dysautonomia assess-
ment) than control subjects (22.56 + 8.42 vs 7.6 + 2.72,
p = 0.0001) (GRADE: moderate qoq ps per 6)->*

(KM) Dysautonomia may manifest in certain patients,
particularly post-COVID-19. Early recognition and indi-
vidualized management, including salt and fluid supple-
mentation, targeted resistance and strength training,
and structured physical therapy, can improve ortho-
static tolerance, decrease syncope incidence, and
enhance health-related quality of life.

3.3.11 ATHLETES WITH HEART DISEASE

Pre-participation assessment of athletes is an
increasingly used strategy to estimate the risk of
adverse events associated with sports, including sud-
den cardiac death. Although traditionally, all individuals
with heart disease were disqualified from participating
in sports, today the approach is more personalized, and
decision-making is shared with patients, leading to an
increasing number of returnees, even to high-perfor-
mance sports (Fig. 25) (GRADE: low ¢, s ges 1)-°%°

Several recent studies have evaluated risk stratifica-
tion strategies, safety, and the clinical impact of return-
ing to sports in athletes with CVD predisposing to
sudden death.

A set of CPGs (ESC, 2021) recommends a compre-
hensive cardiovascular assessment for athletes with
heart disease. These guidelines propose individualized
recommendations based on the pathology and type of
activity, including avoiding competitive sports in the
presence of high risk of arrhythmias and promoting safe
exercise in stable disease. They also emphasize cur-
rent evidence gaps, limitations in access to personal-
ized assessments, and the negative psychological
effects of restricting physical activity in low-risk patients
(GRADE: high y7.00 ger 5)-'"

Of particular interest is the need to address these
guidelines with the goal of reducing sudden death in
sports (GRADE: IoW ., oy gt 14)->°"

Drezner JA et al. mention that the diagnosis of a poten-
tially lethal disease in an athlete represents a complex
dilemma in relation to the athlete’s health, their autonomy,
and the vision of the institutions. One of the medical
conditions that has changed decision-making is the pres-
ence of hypertrophic cardiomyopathy, where players who
carry it, with a low-risk phenotype, have currently been
selected. Another novel aspect is involving the athlete

and their family (GRADE: very low ;. o1 e >
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Similarly, a 2016 position paper addressed cardiovas-
cular screening in young athletes. It was acknowledged
that universal implementation of ECG screening can
improve the detection of serious cardiovascular dis-
ease, although its effectiveness depends on available
resources, the prevalence of risk in the target popula-
tion, and the possibility of false positives (GRADE: very
oW 57.5_per 4"

A narrative review published in 2017 highlighted the
importance of considering factors such as electrical
instability, the presence of syncope, certain genetic
mutations, male gender, and exercise type when decid-
ing on defibrillator implantation in young patients with
arrhythmogenic right ventricular cardiomyopathy. This
review integrated published evidence and clinical expe-
rience to guide risk stratification and therapeutic deci-
sions (GRADE: very Iow ¢, po get 5)->>

The epidemiology of sudden death in athletes has
also been analyzed. A 2014 retrospective study of 45
collegiate athletes identified multiple etiologies, the
most common being unexplained death with a structur-
ally normal heart (31%). Other causes included coro-
nary anomalies, myocarditis, various cardiomyopathies,
arrhythmogenic right ventricular dysplasia, long QT
syndrome, and hematologic conditions. In 41% of
cases, there was discordance between the previous

clinical diagnosis and the autopsy findings (GRADE:

555
IOW G750 Ret 8-

A study that sought to evaluate the incidence and eti-
ology of sports-related sudden deaths in Germany, based
on an online registry involving 15 forensic medicine insti-
tutions in that country, showed that, during a 30-month
follow-up period, 144 sports-related sudden cardiac
deaths were recorded (mean age 46 +- 16.2 years), the
incidence was 1.2-1.5 deaths/million/year, 97% men,
most deaths were in recreational and non-elite athletes
(99%). The main cause of death was myocarditis in ath-
letes <35 years and coronary artery disease in those
>35 years (GRADE: Iow ;0o gt o)->>°

Regarding specific genetic conditions, a 2018 cohort
study analyzed 79 patients with mutations in the lamin
A/C gene (mean age: 42 + 16 years, EF 45 + 13%). A car-
diac penetrance of 61% was identified, with a high fre-
quency of AV block (32%), atrial fibrillation/flutter (23%),
and ventricular tachycardia (39%). During follow-up (7.8 =
6.3 years), 19% of patients required heart transplantation,
reflecting the progressive and severe course of this dis-
ease (GRADE: moderate gy, p, ger 1)

In veteran athletes, a recent cross-sectional study
(2024) in 105 asymptomatic men (mean age:
48+5.6 years) found a high burden of coronary

atherosclerosis in 25.7% of participants, especially in
those with elevated cardiovascular risk according to the
SCORE?2 scale and high exercise volume. On the other
hand, in subjects with low or moderate risk, high-inten-

sity exercise could have a protective effect (GRADE:

558
low G27-R2_Ref_6)'

Left ventricular noncompaction is a rare cardiomyop-
athy in athletes, but increased suspicion and new diag-
nostic techniques have identified an increasing number
of cases. This pathology is thought to be over-diag-
nosed in athletes, particularly in African Americans,
due to the structural changes inherent to their sport.
The most common symptom is exertional syncope, and
the diagnosis usually requires a clinical history, history
of SCD, 12-D ECG, two-dimensional echocardiography
or gadolinium-enhanced MRI, stress echocardiography,
and Holter monitoring. Adverse events are associated
with ventricular dysfunction, the presence of arrhyth-
mias, syncope, aborted SCD, or thromboembolism. In
asymptomatic patients, simple hypertrabeculation is not
a reason for restricting physical activity. It is recom-
mended that high-risk patients be disqualified from
strenuous sports (GRADE: very low ., oy ger 6)->°

Terry KJ et al. mention that the COVID-19 pandemic
has focused physicians’ attention on the likelihood of
sudden death in athletes with myocarditis. Most athletes
with this type of myocarditis recover and undergo exten-
sive evaluation for the presence of inflammation, necro-
sis, fibrosis, and remodeling (electrocardiography,
echocardiography, and MRI). Risk indicators for adverse
outcomes include the intensity and duration of sus-
tained exercise, vaccination status, and epidemiological
and genetic factors. The authors propose an algorithm
for the care and treatment of athletes with myocarditis,
based on hemodynamic stability, symptoms, and test
findings (GRADE: very low ;i ges o)-°%°

A cross-sectional study of 5,011 athletes showed the
presence of premature ventricular contractions in 7.3%
of the study population, with 0.7% having more than 10
premature ventricular contractions, paired, or non-sus-
tained ventricular tachycardia. Athletes with rare PVCs
were not restricted from competition, and serial studies
of these cases showed a reduction in PVCs in subse-
quent studies. The remaining athletes were disqualified
from sports, and 13 of them were considered for elec-
trophysiological procedures. No alterations in the prog-
nosis of these patients were observed (GRADE:
moderate ;a1 ger 1>

In 2024, a cross-sectional study evaluated 64 ath-
letes with non-sustained ventricular arrhythmias and
right bundle branch block morphology. A 12-lead ECG
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scoring system was applied to identify electrocardio-
graphic predictors of nonischemic myocardial scar,
confirmed by late gadolinium-enhancing MRI. An elec-
trocardiogram score =2, with findings such as: low
voltages in enlarged limb leads, negative T waves (DlII,
DIll, aVF, I-aVL, V4-V6), presence of left posterior fas-
cicular block, pathological Q waves, and poor R wave
progression in V1-V3, demonstrated high sensitivity
(86%) and specificity (100%). These findings support
the use of the ECG as an accessible tool for risk strat-
ification in this population (GRADE: I0W ¢, ro et 2)-°%
A case-control study of 146 athletes and sedentary
individuals with atrial fibrillation found that athletes with
AF who underwent catheter ablation had a reduction in
vigorous physical activity time from 10.2 + 3.9 h/week to
4.6 + 3.4, and only 21.9% of athletes resumed the same
type of training after ablation. AF recurrence was similar
between athletes (n = 38, 52.0%) and sedentary individ-
uals (n = 35, 47.9%) at 5-year follow-up. The effective-
ness of the procedure was significantly lower in athletes
with non-paroxysmal AF. (GRADE: ow g, oy get 1) %
Kay B et al. showed that the group of athletes with
ICDs is very heterogeneous, ranging from their under-
lying pathology to the type and programming of the
device. It has been observed that shocks (appropriate
or not) do not occur more frequently during sports than
during any other activity. Although traditionally, ICD
implantation used to be a contraindication for sports
practice, this decision is currently shared with the ath-
lete. Programming ICDs with higher thresholds and with
longer periods of arrhythmia prior to shock reduces the

Recommendation Table. 20 Co-morbidity

number of shocks without increasing adverse events.
There do not appear to be any differences in outcomes
when comparing ICD types, such as the number of

leads and device placement (GRADE: very low

) 564
G27-R1_Ref_1/*

Silka MJ et al. consider that advances in medical
diagnosis and increased public awareness have led to
changes in the disqualification and eligibility criteria for
athletes with heart disease, as well as return-to-play
protocols for athletes with concussion or orthopedic
injuries. However, clear scientific evidence is lacking to
develop such protocols. The assignment of a particular
medical profile to assume responsibility for these deci-
sions has historically been ambiguous. There are cer-
tain topics that should be discussed, such as those
patients with supraventricular tachycardia who under-
went catheter ablation, ICD carriers, syncope without
an identified cause, and athletes with a high-risk geno-

type but who are asymptomatic (GRADE: very low

) 565
G27-R1_Ref_4/"

Baggish AL et al. argue that after a diagnosis of car-
diovascular disease in an athlete, the sports profes-
sional group has the responsibility to outline the
appropriate treatment to preserve the patient’s health
and well-being. One of the most challenging aspects is
determining the athlete’s eligibility to continue sports
practice, as well as the manner and timing of doing so.
Currently, the guidelines are moving toward a
patient-centered approach, where the decision is made
jointly by the patient, their family, and the medical team
(GRADE: very Iow 7 rq ger 5)-°%°

3.4 Co-morbidity Class Level of C/B Applicability
(Strength) | Evidence
G28-R5 It is recommended to offer general and pharmacological treatment for . C-/B+ 1t06

conditions such as hypertension, diabetes, hypothyroidism, and
hyperuricemia to patients included in CVRhP-P, in order to optimize
cardiovascular outcomes.

G28-R1  Itis recommended that written nutritional advice be systematically offered C-/B+ 1t06
to patients with obesity or overweight who are admitted to a CVRhP-P,

with the goal of reducing caloric and saturated fat intake and body weight.

G28-R4  Itis recommended that patients with lung disease admitted to a C+/B+ 1to 6
CVRhP-P perform aerobic and muscle-strengthening exercises, on an
individualized and supervised basis, in order to improve exercise

tolerance and reduce dyspnea.

G28-R2  Patients with chronic kidney disease in the CVRhP-P group are C+/B+ 1to6
recommended to perform respiratory, aerobic, and resistance training
tailored to their risk stratification, with medical supervision and vital

signs monitoring, in order to improve exercise tolerance, HR-QoL, and

metabolic markers.
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Pathology

Hypertension

Therapeutic Goal

Systolic blood pressure <130
mmHg / diastolic < 80 mmHg

Therapeutic targets and treatment of common chronic conditions in patients with heart
disease in CVRhP-P

Recommended Treatment / Follow-up

ACE inhibitors or ARBs, calcium channel blockers
or diuretics, adjusted according to tolerance and
renal function. Regular blood pressure monitoring.

Cardiovascular and renal

Metformin as first-line; add SGLT2 inhibitors and/or
GLP-1 receptor agonists for added protection;

cardiovascular symptoms

’ i o

'rl;ye;:ﬁtﬁsdlabetes ELZ‘:S::L(;T;ZZ;A ::s:;g insulin if necessary. Periodic monitoring of HbA1c
glucose 80-130 mg/dL :‘é;:}s,ti;\z gggths and fasting or capillary glucose to
Normalize thyroid-stimulating : < S

Hypothyroidism | hormone (TSH) and avoid Low-dose levothyroxine with periodic TSH

monitoring. Use the same brand to avoid variability.

Hyperuricemia

Serum uric acid < 6 mg/dL
and prevention of acute gout

Allopurinol in patients with gout or symptomatic
hyperuricemia. Not indicated in asymptomatic
individuals without cardiovascular risk. Clinical

flares

follow-up.

Figure 26. Therapeutic targets and treatment of common chronic conditions in patients with heart disease in CVRhP-P.
This table summarizes the therapeutic targets and recommended treatments for common chronic conditions in patients
with heart disease. Emphasis is placed on regular follow-up, individualized adjustments, and rational use of
pharmacological combinations. Abbreviations: ACE inhibitors: Angiotensin-converting enzyme inhibitors. ARBs:
Angiotensin Il receptor blockers. CCBs: Calcium channel blockers. SGLT2i: Sodium-glucose cotransporter-2 inhibitors.
GLP-1 RA: Glucagon-like peptide-1 receptor agonists. TSH: Thyroid-stimulating hormone. HbA1c: Glycated hemoglobin.

A 2023 retrospective study included 76 collegiate and
professional athletes with genetic heart conditions,
including hypertrophic cardiomyopathy and long QT
syndrome. Medical records, previous symptoms, diag-
nostic testing (ECG, echocardiogram, MRI, exercise
stress test, ambulatory monitoring, genetic studies),
and treatments were evaluated through a structured
risk stratification and shared decision-making approach.
Seventy-two percent of previously disqualified athletes
were able to return to competition following this detailed
clinical evaluation. One exercise-related cardiac event
(1.3%) and two unrelated events were recorded; no
deaths were reported. These findings suggest that, with
appropriate clinical management, returning to sport can
be safe in many cases (GRADE: lIow ,; » ger 1)-°%

Athletes who have been involuntarily disqualified or
removed from sports due to some type of pathology may
experience changes in their mental health, which often
go unnoticed. In 2021, a questionnaire administered to
249 athletes revealed that 69% were affected by the
COVID-19 pandemic, with the most frequently used
terms being disappointment, anger, frustration, sadness,
boredom, and depression. This feeling was comparable
to that of a serious injury, surgery, or the loss of a loved

one. No differences were observed between sports dis-
ciplines. Women presented higher levels of depression
than men (GRADE: low ¢, s g 1)-°%

Adolescence brings significant physical, social, and
emotional changes, and participating in sports often
offers health benefits. Physical injuries are a common
threat, and management is often focused exclusively
on pain control and recovery of function. However, sig-
nificant psychological consequences have been found,
with young athletes receiving the least evaluation.
Depression and anxiety are associated with the likeli-
hood of not competing again and a high risk of reinjury
(GRADE: oW 5; na ger 2)->%°

Athletes may experience mental health disorders
more frequently than non-athletes, often accompanied
by the presence of injuries, substance use and sleep
disorders (GRADE: very oW ., ns et 3)-°7°

On the other hand, it has been observed that recently
retired athletes experience a rapid detraining process,
where those who were forced to retire present higher
levels of depression (GRADE: very Iow ¢, pa ger 7)-°

Pelliccia A et al, state the recommendations for healthy
physical activity in the general population, during the
aging process, in patients with coronary artery disease,
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with HF, heart transplant, heart valve disease, aortopa-
thy, cardiomyopathy, arrhythmogenic heart disease,
myo-pericarditis, arrhythmias, congenital channelopa-
thies, electrical assist devices, pregnant women, spinal
cord injuries, ventricular assist devices, peripheral arte-
rial disease (GRADE high .7 51 pet 13-

(KM) Athletes with heart disease should undergo
thorough medical evaluation to identify any character-
istics that may indicate a high risk of sudden death,
thus determining whether they should be disqualified
from participating in sports or allowed to continue. The
patient’s opinion is increasingly being taken into account
in this decision-making process.

3.4 Co-morbidity

The physician must identify and, if necessary, pro-
vide appropriate treatment for the patient’s various
comorbidities. This figure shows some examples of
chronic disease management (Fig. 26).

Several studies support the need for a comprehen-
sive and personalized approach to chronic conditions
in patients with heart disease included in CVRhP-P. In
the EUROASPIRE V registry, they analyzed
8,261 patients with coronary artery disease in 27 Euro-
pean countries and reported a prevalence of diabetes
of 29%, active smoking in 55%, obesity in 38%, and
central obesity in 59%. Only 34% of patients performed
adequate physical activity. Despite a high drug pre-
scription (93% received antiplatelet agents, 81%
beta-blockers, 75% ACEI/ARB, and 80% statins), 42%
had hypertension outside of the target range
(=140/90 mmHg or =140/85 mmHg in the case of dia-
betes), and 71% had LDL-C above 70 mg/dL (GRADE:
high gos.ps_per 1)-°"

Hansen et al. (EXPERT Group) highlighted the clini-
cal difficulties in prescribing physical exercise in
patients with comorbidities such as obesity, diabetes,
dyslipidemia, and hypertension. To address this chal-
lenge, they developed the online EXPERT Training
Tool, which allows individualizing physical training
parameters according to the patient’s clinical charac-
teristics. This platform seeks to facilitate the integration
of exercise as an essential part of cardiovascular man-
agement (GRADE: IoW o5 rs gt 2)-°'°

Ades et al published a narrative review in which they
emphasize that CVRhP-P have evolved from those
focused on ThPhT to those based on multidisciplinary, with
a systematic approach to cardiovascular risk factor control,
where they find obesity, DM and metabolic syndrome as
highly prevalent entities, associated with an increase in

mortality from coronary heart disease. In the USA, only
8% of programs allocate a specific portion for weight con-
trol in patients (GRADE: very Iow g, oy ger 2>

Brandt EJ et al. published an observational study of
patients discharged from the hospital with a diagnosis
of heart disease. They observed 175,631 healthcare
interventions in 146,185 patients, with a higher preva-
lence in men (55.8%) and adults older than 65 years
(71.9%). A 22.8% prevalence of dietary advice was
recorded, more associated with CVRhP-P than with
other types of services. Variables associated with a low
probability of receiving nutritional advice were age over
65 years (OR=0.77, p<0.001), female gender (OR=0.83,
p<0.001), acute myocardial infarction (OR=0.29,
p<0.001), heart failure (OR=0.12, p<0.001), post-coro-
nary intervention (OR=0.36, p<0.001), chronic kidney
disease (OR=0.74, p<0.001), and diabetes (OR=0.95,
p<0.001). Variables associated with a higher rate of
nutritional advice were obesity (OR=1.28, p<0.001) and
having been discharged from non-metropolitan hospi-
tals (OR=1.31, p<0.001). Adverse events were not
assessed (GRADE: high .5 ry per 4>

A randomized controlled trial with 160 patients in
CVRhP-P evaluated the effect of an educational pro-
gram at baseline and after 12 months of follow-up. The
intervention, with a dropout rate of 11%, was associated
with a significant reduction in daily caloric intake
(2,218.03 Kcal + 567.0 vs 1,726.8 + 495.5, p< 0.001),
saturated fat intake (21.8 g £ 7.8 vs 15.7 £ 7.6, p< 0.001),
weight loss (79.29 kg + 13.62 vs 76.66 + 12.7, p< 0.001)
and an increase in HDL-C. However, an increase in
fasting blood glucose (p=0.042), total cholesterol
(p=0.001), and LDL-C (p=0.001) levels was observed,
associated with a decrease in adherence to pharmaco-
logical treatment. No adverse events were reported
(GRADE: moderate ;g ny et 3)-°

3.4.1 DiABETES

Diabetes is one of the main risk factors for cardio-
vascular disease and, at the same time, one of the most
prevalent comorbidities that healthcare professionals
must address. It is particularly important for the patient
to maintain adequate metabolic control since hypergly-
cemic states lead to fluid and electrolyte disturbances
that can lead to adverse events during physical
training.

Because diabetes is a systemic disease, patients often
experience complications in other organs and systems
that must be evaluated and treated, such as kidney dis-
ease. Zhao et al. evaluated the effect of sodium-glucose
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cotransporter 2 inhibitors (SGLT2i) in a meta-analysis of
42,568 patients with type 2 diabetes mellitus and cardio-
vascular disease or high cardiovascular risk. Treatment
with SGLT2i was associated with a reduction in the com-
bined risk of cardiovascular death and hospitalization for
heart failure (HR= 0.90; 95% Cl 0.84 to 0.98, p = 0.01),
hospitalization for isolated heart failure (HR= 0.84; 95%
Cl0.7310 0.98, p = 0.02), and composite renal outcomes
(HR= 0.83; 95% CI 0.74 to 0.92, p = 0.0007). A signifi-
cant reduction in HbA1c levels was also observed (MD=
-0.30; 95% Cl -0.36 to -0.23, p < 0.00001). The renal
benefit was even more evident in patients without previ-
ous heart failure (HR= 0.75; 95% Cl 0.62 to 0.91, p =
0.003). (GRADE: high .6 ks get 2)-"

3.4.2 HYPERTENSION

High blood pressure is a major risk factor for cardio-
vascular disease. It is also a condition that should be
evaluated and monitored long-term, with special atten-
tion paid to blood pressure changes during exercise
sessions.

Wamil et al. published a systematic review of blood
pressure control strategies in patients with type 2 dia-
betes and cardiovascular risk. Intensive control
(<130 mmHg) was associated with a relative risk reduc-
tion for major cardiovascular events (RR= 0.90; 95% Cl
0.84 to 0.98), with comparable benefits across drug
classes. Initial combinations of ACE inhibitors or ARBs
with calcium channel blockers or thiazide diuretics are
recommended, followed by escalation with mineralocor-
ticoid receptor antagonists, beta- or alpha-blockers in
resistant hypertension. Furthermore, the addition of
SGLT2i or GLP-1 agonists is advised for greater car-
diorenal protection. (GRADE IoW g ne gt 4)-°"°

3.4.3 HYPERURICEMIA

Regarding the treatment of hyperuricemia, in a cohort
study of 7,127 patients with hyperuricemia (uric acid
=6 mg/dL), treatment with allopurinol was reported to
be associated with a reduction in the risk of major car-
diovascular events (HR= 0.89; 95% CI 0.81 to 0.97) and
all-cause mortality (HR= 0.68; 95% CIl 0.62 to 0.74).
(GRADE: moderate g5 ns et 5)-° "

3.4.4 DystHYROIDISM

Regarding thyroid dysfunction, Yu et al. evaluated
153,892 adults with subclinical hypothyroidism (TSH

between 5 and 10 mU/l) in a cohort study, comparing
76,946 patients treated with levothyroxine versus an
untreated control group. Treatment with levothyrox-
ine was associated with a reduced risk of major
cardiovascular events (HR= 0.88; 95% CI 0.83 to
0.93), with incidence rates of 12.8 per 1000 per-
son-years in the treated group versus 13.9 per 1000
person-years in the untreated group (GRADE: mod-

580
erate G28-R5_Ref_6)'

3.4.5 CHRONIC LUNG DISEASE

ThPhT is a fundamental strategy in the rehabilitation
of patients with lung disease, as it helps improve ExTol
and reduce the sensation of dyspnea. The literature
supports the combination of aerobic training and mus-
cle strengthening interventions, tailored to each patient
and with specialized supervision.

A randomized study evaluated a high-intensity inter-
val training program combined with strength training in
patients with COPD, compared with the use of supple-
mental oxygen. It was observed that, while oxygen had
a limited impact on improving ExTol, ThPhT allowed a
reduction in cardiocirculatory and metabolic stress,
reflected in decreases in heart rate, blood pressure,
respiratory quotient, and lactate levels (GRADE: mod-
erate gopps per 1)

On the other hand, in patients with pulmonary dis-
ease and moderate or severe exercise-induced hypox-
emia, supplemental O, should be used to maintain a
saturation =90%. (GRADE: IoW ;05 0, get 5)-°%

A randomized study evaluated the effect of high-in-
tensity noninvasive ventilation during exercise training
in patients with severe COPD and chronic hypercapnic
respiratory failure. It was found that, although both
groups improved their exercise time, those who used
noninvasive ventilation experienced a greater reduction
in dyspnea and showed a preference for this interven-
tion. These findings underscore the importance of
adapting training to the patient’s clinical condition, start-
ing at a low intensity and adjusting oxygen flow accord-
ing to clinical response (GRADE: moderate

) 583
G28-R4_Ref_2/*

3.4.6 OBSTRUCTIVE SLEEP APNEA

Obstructive sleep apnea (OSA) is a disorder in which
breathing repeatedly stops and starts due to an obstruc-
tion in the upper airway, usually caused by the relax-
ation and collapse of the throat muscles during sleep.
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This breathing interruption can lead to oxygen depriva-
tion, poor sleep quality, excessive daytime sleepiness,
and an increased risk of other health problems.

In patients referred to CVRhP-P, it is essential to
identify the presence of obstructive sleep apnea (OSA)
from admission, given its high prevalence and elevated
cardiovascular risk. Validated screening tools such as
the STOP-Bang score are available in the literature,
allowing for the identification of patients who require
further evaluation (pulmonology consultation or poly-
somnography) (GRADE: moderate G28-R47Ref74)‘584

OSA is associated with refractory hypertension,
endothelial dysfunction, structural remodeling, and an
increased risk of progression to heart failure with
reduced or preserved ejection fraction. It is important
to ensure that patients with OSA are receiving appro-
priate treatment, which may include CPAP (GRADE:

585
IOW 6 R4 Ret 5)-

3.4.7 CHRONIC KIDNEY DISEASE

Cardiovascular diseases are frequently linked to kid-
ney disorders, particularly the presence of kidney fail-
ure associated with diabetes, high blood pressure, or
heart disease itself or its treatment.

Regardless, physical exercise is essential for the
management of patients with chronic kidney disease,
showing significant benefits in multiple health aspects,
such as improved exercise tolerance, health-related
quality of life, and metabolic parameters, regardless of
the severity of kidney disease and in a safe manner.

In a randomized clinical trial, various ThPhT modali-
ties were compared, including inspiratory muscle train-
ing in patients with chronic kidney disease, performed
at 30% of the maximum inspiratory pressure and, an
increase in muscle strength was observed, both in ven-
tilatory and peripheral muscles, which translates into an
increase in the distance traveled in the 6MWT, in addi-
tion to improvements in dyspnea and fatigue, contribut-
ing to a better HR-QoL (GRADE: high ¢ no rer 1)-°%

A controlled clinical trial showed that long-term super-
vised exercise in patients with chronic kidney disease was
associated with benefits, especially in ExTol and 6MWT
distance. The effect on ExTol decreased over time, and
close supervision is mentioned as crucial to maximize the
benefits of ThPhT (GRADE: high 05 ro per 6)-°"

Uchiyama K et al. published a controlled clinical trial
in patients with severe chronic kidney disease, where
they observed that home-based exercise programs
combining aerobic and resistance training showed sig-
nificant improvements in ExTol and HR-QoL, without
the need for a clinical setting, making them accessible
to a wider group of patients. In these programs, the
distance covered in the walking test increased by an
average of 39.4 meters. (GRADE: high .5 ger 5)-°2°

On the other hand, resistance exercise, which
includes the use of elastic bands and dumbbells, has
shown improvements in muscle strength, fat-free mass
and reduction of inflammation, especially through the
decrease in C-reactive protein and glycosylated hemo-
globin, crucial factors for the management of chronic
kidney disease (GRADE: moderate g n, get 5)->°

Supervised aerobic exercise programs in pre-dialysis
patients have been effective in increasing exercise tol-
erance, with a significant increase in peak VO, of
2.66 mlO,/kg/min and in the distance covered in the
B6MWT, averaging 58.83 meters, in addition to being
associated with the reduction of inflammatory and met-
abolic markers (GRADE: moderate ;¢ oo per o)

Intradialytic exercise, performed during hemodialysis
sessions, has also been shown to be effective in
improving patients’ EXTol and HR-QoL, without causing
adverse events. In a study of elderly patients, combined
intradialytic exercise showed an increase in the dis-
tance covered in the 6BMWT, reinforcing its effective-
ness (GRADE: high 4,5 po get 2)-°

These findings underscore the importance of imple-
menting personalized, supervised exercise protocols in
cardiac rehabilitation programs for patients with con-
comitant heart and kidney disease to optimize their
physical capacity, improve their metabolic status, and
enhance HR-QoL.

Recommendation Table 21. Pedagogical strategies in prevention

3.5.1 Pedagogical strategies in prevention Class Level of C/B Applicability
(Strength) | Evidence

G29-R4

It is recommended that patients admitted to a CVRhP-P receive a
planned cardiovascular education program that includes classes and
workshops on secondary prevention and risk factor identification and
control. This program seeks to reduce morbidity and mortality, improve
control of chronic conditions, and improve treatment adherence.

C-/B+ 1t06
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Cardiovascular-Health Complexity

Figure 27. Cardiovascular-Health Complexity. Humans are immersed in a continuous interaction between their most
intimate components (DNA), their decision-based behavior, and their exposure to external elements, forming a network
(plexus, complexity). Cardiovascular-Health Complexity is a conceptual framework that describes the association of
these interactions with potential outcomes, whether favorable or adverse. Therefore, these interactions drive our reality,

whether in a vicious or virtuous cycle.

(KM) Systematic identification and management of
comorbidities, including diabetes, hypertension, chronic
kidney disease, OSA, and thyroid or pulmonary disor-
ders, are essential in CVRhP-P to optimize cardiovas-
cular outcomes, personalize exercise prescriptions, and
improve quality of life.

3.5 Prevention

The second fundamental pillar supporting the
CVRhP-P is cardiovascular prevention, which focuses
on identifying factors associated with a higher likeli-
hood of suffering an adverse cardiovascular event and
selecting appropriate interventions to reduce this risk.
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Recommendation Table 22. Atherosclerosis

3.5.2 Atherosclerosis Class Level of C/B Applicability
(Strength) | Evidence

C+/B+

G4-R4

G4-R2

G29-R1

G4-R1

G4-R3

G4-R5

G8-R1

G29-R2

G16-R6

Cardiovascular outcome often occur because of

It is recommended that smoking patients with CVD be included in a
formal smoking cessation program, which includes both pharmacological
and psychological therapy, in the pursuit of both smoking cessation and
long-term abstinence.

Smoking
Cessation
Clinic

It is recommended to use LDL-C, non-HDL-C, and triglyceride levels as 1,2 and 6
the main indicators for lipid control in patients with ischemic heart
disease in CVRhP-P, and therapeutic goals will be determined by the

individual risk of each case, in order to reduce cardiovascular risk.

Patients with hypercholesterolemia are recommended for 1t0 6
pharmacological treatment, depending on their cardiovascular risk level.
Drugs such as statins, ezetimibe, PCSK-9 inhibitors, inclisiran, or
bempedoic acid may be prescribed to reduce LDL-C and triglyceride

levels and cardiovascular risk.

It is recommended that adult patients with heart disease in a CVRhP-P
complete the full vaccination schedule, which includes at least
immunization against coronavirus (COVID-19), influenza virus, and
pneumococcus, in order to reduce the morbidity and mortality
associated with these pathologies.

1,2 and 6

It is recommended to investigate the presence of periodontal disease in 1,2 and 6
patients in a CVRhP-P, because it is associated with an increased risk of
coronary atherosclerosis, arterial hypertension, and atrial fibrillation.
This is done in order to achieve a lower level of systemic inflammation

and better control of arterial hypertension and endothelial function.

It is recommended that obese children and adolescents engage in 1t0 6
aerobic and strength training to control their weight, reduce their body
fat percentage, waist circumference, blood pressure, LDL-C, and blood

glucose levels, and increase HDL-C.

It is recommended that a nutritionist evaluate patients who have 1,4and 6
recently quit smoking, in order to identify and correct the onset of eating
disorders such as high-calorie, high-salt, high-fat, and high-sugar foods,
thereby preventing weight gain and cardiovascular risk associated with

an unhealthy diet.

1t0 6

.. o

3.5.1 PEDAGOGICAL STRATEGIES IN PREVENTION

It is recommended that patients with identified atherosclerosis receive a
dietary plan based on proven effective diets, such as the Mediterranean,
DASH, or even vegetarian diets, in order to reduce the number and size
of plaques, change their composition, improve their lipid profile, and
lower inflammation.

It is recommended that patients with ischemic heart disease participating
in a CVRhP-P follow a nutritional plan with reduced calories and the
inclusion of fiber, fish, and mono- or polyunsaturated fats, in order to
support pharmacological treatment in achieving lipid level goals.

interactions between individual determinants (genetics),
behavior, and environmental factors.

Health determinants, risk factors, and inherent patient
characteristics, such as genetics and medical history,
have been integrated into a recent model known as the
Exposome (Christopher Wild, 2005), which highlights the
prevalent interactions among them. These interactions,
far from having a cause-effect association, seem to expe-
rience complex and non-linear behavior (Fig. 27).592.593,594

The greatest evolutionary advance in CVRH, in addi-
tion to providing therapeutic physical training, system-
atically integrates secondary prevention.

CVRhP-P begins immediately after a patient has suf-
fered an adverse cardiovascular event, a period vulner-
able to short- or medium-term complications, but also
a time when the patient is most receptive to interven-
tions from the healthcare team. This is an ideal
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opportunity for the implementation of cardiovascular
prevention models.

The design and implementation of prevention models
will depend on the adverse outcomes to be avoided.
Thus, preventing the progression of atherosclerotic
plaque, atherothrombosis and infarction, the onset of
heart failure, valvular complications such as thrombosis
or endocarditis, and sudden death, among others,
requires specific and often concomitant programs.

The implementation of structured educational pro-
grams for patients with heart disease is supported by a
strong evidence base. A meta-analysis of 22 studies
including 76,864 patients with coronary artery disease
found a significant reduction in fatal and non-fatal car-
diovascular events associated with the implementation
of educational programs (RR = 0.36; 95% CI, 0.23 to
0.56), although no reduction in total mortality (RR =
0.80; 95% ClI, 0.60 to 1.05) or decrease in hospitaliza-
tions, revascularizations, or myocardial infarction was
observed. (GRADE: moderate g, e 1)

A meta-analysis of 44 studies on cardiovascular risk
communication in primary and secondary prevention
showed significant improvements in risk perception
(OR = 2.31; 95% CI: 1.63 to 3.27) and a moderate
reduction in cardiovascular risk scores (MD= -0.27;
95% Cl: -0.45 to -0.09). Furthermore, greater changes
in dietary habits were observed (OR = 1.50; 95% CI:
1.21 to 1.86). (GRADE: high ,9 rs Rer 2)-°°°

Bagheri H et al. published a clinical trial with
120 patients with acute coronary syndrome, evaluating
a person-centered education program. The study
showed significant improvements in self-efficacy for
managing symptoms and maintaining functionality
(GRADE: moderate ¢,9 ny ger 4)->°"

In a randomized clinical trial with 236 patients
with heart failure, an empowerment-based educa-
tional program was evaluated, showing a significant
reduction in the risk of emergency department visits
(RR = 0.55; 95% CI 0.31 to 0.95) and hospitaliza-
tions (RR = 0.38; 95% CI1 0.21 to 0.68), with improve-
ments in self-care and symptom perception (GRADE:
high g20.p4_per o)-™*°

A systematic review on educational interventions in
patients undergoing cardiac rehabilitation, which included
telemedicine and educational software, showed an
increase in medication adherence (94%) and a decrease
in cardiovascular risk, demonstrating the effectiveness
of these interventions (GRADE: oW 9 ns ger 5)-°°°

(KM) Educational programs can have a positive
effect on patients’ cardiovascular health, improving
medication adherence, reducing rehospitalizations, and

improving risk perception, justifying their implementa-
tion in cardiovascular health education planning.

3.5.2 ATHEROSCLEROSIS

Patients referred to rehabilitation programs often suffer
from atherosclerosis, where comprehensive management
is essential for proper control and better prognosis. One
of the pillars of treatment is dyslipidemia control.

3.5.2.1 Dyslipidemia

Lipid levels, particularly low-density lipoprotein cho-
lesterol, are causal indicators of atherosclerosis that
must be identified and modified in all cases.

A meta-analysis of 14 studies and 746 patients eval-
uated the effect of a CVRhP-P on lipid levels versus
the control group. CVRhP-P was associated with a
non-significant increase in HDL-C levels (MD= 1.297;
95% CI: -1.620 to 4.214) and a significant decrease in
LDL-C (MD= -7.797; 95% ClI: -14.005 to -1.588), a sig-
nificant decrease in total cholesterol (MD=-11.029; 95%
Cl: -20.716 t0 -1.342), and in triglycerides (MD= -14.602;
95% CI: -28.992 to -0.212). No adverse events were
reported (GRADE: high ,, rs ger 4)-°%°

LDL-C levels are closely associated with the pres-
ence and severity of atherosclerotic disease and car-
diovascular events, so maintaining their control within
established goals is a fundamental strategy. Therapy is
based on the administration of statins, and in some
cases, other drugs that contribute to reducing residual
risk will be prescribed, such as ezetimibe, PCSK9 inhib-
itors, icosapent ethyl, bempedoic acid, or inclisiran. The
main indicators for lipid control are LDL-C, non-HDL-C,
and triglycerides, whose therapeutic goals will be deter-
mined by the individual risk in each case (GRADE: high
G16-F{2_F(e1‘_1)'601

Patients with atherosclerotic disease are recom-
mended to achieve the following therapeutic goals: Low
risk: LDL-C < 115 mg/dL and non-HDL-C < 145 mg/dL.
Moderate risk: LDL-C < 100 mg/dL or non-HDL-C <
130 mg/dL. High risk: LDL-C < 70 mg/dL or non-HDL-C
< 100 mg/dL. Very high risk: LDL-C < 55 mg/dL or non-
HDL-C < 85 mg/dL. Triglyceride levels should be below
150 mg/dL (GRADE: very low g, g, ger 5)-°%

A narrative review evaluated the recommendations
on lipid-lowering therapy in three CPGs: the ESC, AHA/
ACC, and CCS, seeking to compare lipid-lowering ther-
apy recommendations. All three documents agree in
identifying LDL-C levels as the primary goal in cardio-
vascular prevention. These working groups recommend
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intensifying lipid-lowering therapy in high-risk individu-
als. It should be noted that the method of assessing
patient risk varies from guideline to guideline. The
SEC'’s goals are increasingly demanding and suggest
the use of statins or other types of therapy to achieve
them. The American societies advocate for more con-
sistent combination therapy in selected patients. All
three societies recognize the importance of shared
decision-making with the patient. The strength of these
recommendations lies in their implementation (GRADE:
moderate G29-R1_Ref 1)'603

In 2019, the ESC lowered the LDL-C goal from <1.8
to <1.4 mmol/L in secondary prevention patients.
Shortly thereafter, Haegele, M, et al. published the
results of a cohort study with 875 patients in CVRhP-P
and showed the level of adherence to this new recom-
mendation in the real world. This cohort was divided
into two groups, either management before or after the
change in LDL-C goal. In the post-adjustment group, a
higher prevalence of patients was observed on maxi-
mum doses of statins (20% vs. 9%, p<0.0001) or in
combination with ezetimibe (51% vs. 17%, p<0.0001).
Furthermore, 53% of patients reached the goal of
<1.4 mmol/L after the goal change. Adverse events
were not assessed (GRADE: high ¢ o1 ger 2)-°%

Dyslipidemias are one of the most prevalent disor-
ders among patients with CVD, associated with a high
risk and characterized by elevated levels of total cho-
lesterol, triglycerides, or LDL-C. The authors identified
that familial hypercholesterolemia requires combined
treatment. Among the innovative drugs in this area are
alirocumab, bempedoic acid, antisense oligonucle-
otides, angiopoietin-like protein inhibitors, apolipopro-
tein C-lIl (APOC3) inhibitors, lomitapide, and cholesterol
ester transfer protein inhibitors. Adverse events were
evaluated and were mild (GRADE: IoW g r; get 2)-°%

The treatment of dyslipidemia, which is increasingly
complex and complex, is a dynamic and controversial
topic in the search for a rational approach. It is import-
ant to emphasize the importance of adequate adher-
ence and not forget to also focus on triglyceride
levels. Adverse events were assessed irregularly
(GRADE: oW 9 py ef 4)-°™°

In recent years, a wealth of evidence has accumu-
lated supporting the positive impact of healthy dietary
patterns on the progression of atherosclerosis and car-
diovascular risk. In randomized trials, the Mediterra-
nean diet, rich in monounsaturated fatty acids from
extra virgin olive oil, was shown to significantly reduce
carotid intima-media thickness at 5 years (MD= -0.027
+0.008 mm) and at 7 years (MD= -0.031 + 0.008 mm,

p < 0.001), while the low-fat diet showed no significant
changes. Furthermore, a greater decrease in the num-
ber and height of carotid plaques was observed with
the Mediterranean diet (GRADE: high ;50 s, ger 1)-°%°
Yubero EM et al, observed how the Mediterranean
diet improved endothelial function, increasing flow-me-
diated dilation (DM= 3.83% vs. 1.16%, p= 0.011),
increasing endothelial progenitor cells (p = 0.028) and

reducing endothelial microparticles (p = 0.015) (GRADE:

; 607
high Go0.ro Ret 2)-

Intervention with icospent ethyl (4 g/day for 18 months)
in patients with elevated triglycerides on statin therapy
significantly reduced the volume of low-attenuation coro-
nary plaques by 17%, while the placebo group showed
an increase of 109% (GRADE: moderate ;g r, ger 3)-°°

Combined omega-3 and statin therapy also showed
a lower progression of total arterial plaque volume
(SMD= -0.36; 95% ClI: -0.64 to -0.08, p = 0.01) and an
increase in fibrous cap thickness (+29.45 mm), accom-
panied by a significant reduction in high-sensitivity
C-reactive protein levels (SMD= -0.30; 95% CI: -0.59
to -0.01, p = 0.04) (GRADE: high 4,9 po get 4)-°%°

The implementation of a structured diet based on
specific components has been shown to be effective in
improving lipid profiles in patients with ischemic heart
disease, especially within cardiac rehabilitation
programs.

Contemporary management of dyslipidemia under-
scores the importance of lifestyle changes as a funda-
mental pillar of treatment. Dietary modification, along
with adherence to medication intake, is key to achieving
stricter lipid goals. In patients at high cardiovascular
risk, a combined strategy (diet, exercise, and drug treat-
ment) is associated with higher success rates in LDL-C
reduction. In this context, it is highlighted that increased
consumption of fish, fiber, and legumes, as well as
reduced consumption of red meat and ultra-processed
products, are an essential part of comprehensive inter-
vention (GRADE: very low g cc por 5)-6™

A meta-analysis of 30 randomized trials of plant-
based diets showed improvements in plasma lipid lev-
els. Vegetarian and vegan diets reduced total cholesterol
by -0.34 mmol/L, LDL-C by -0.30 mmol/L, and apoli-
poprotein B by -12.92 mg/dL, with no significant differ-
ences in triglyceride levels compared to omnivorous
diets (GRADE: high ;6 s ger 5)-°"

Makarewicz M et al. published a randomized clinical
trial on the DASH diet, which included 81 patients with
stable coronary artery disease, showed a significant
reduction in body weight, high-sensitivity C-reactive pro-
tein concentration (-0.32 + 2.8 mg/l, p< 0.05) and
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platelet factor 4 concentration (-3.35 + 3.4 ng/ml,
p< 0.0001), while no significant changes were observed
in the control group (GRADE: moderate ,q p, ger 6)-°'

The 2019 ESC/EAS guidelines emphasize that nutri-
tional goals should aim to achieve significant reductions
in LDL-C, proposing a decrease of more than 50% from
baseline and even reaching levels below 55 mg/dL in
very high-risk patients. To achieve this, it is recom-
mended to increase the consumption of unsaturated
fats, soluble fiber, and phytosterols, as well as eliminate
trans fats and limit saturated fats to less than 10% of
total caloric intake. These dietary changes are associ-
ated with significant reductions in LDL-C and cardio-
vascular risk (GRADE: high ¢ re ger 1)-°"°

Plant-based dietary patterns such as the Mediterra-
nean, Nordic, DASH, Portfolio, vegetarian, and vegan
diets have been shown to significantly decrease LDL-
C, total cholesterol, and triglyceride levels, in addition
to improving the ApoB/ApoAT1 ratio. Specifically, stud-
ies show that soluble fiber consumption can reduce
LDL-C by 5-10%, while phytosterols can achieve an
additional 7-12% reduction. Likewise, replacing satu-
rated fats with mono- or polyunsaturated fats reduces
LDL-C and the risk of cardiovascular events. This
translates into a reduction in cardiovascular risk, par-
ticularly when implemented on a sustained basis
(GRADE: very low qs ps get 30

McCaughey C et al. puBIisﬁed an analysis of a cohort
of 163 patients in CVRhP-P, where they observed that
59% achieved the LDL-C targets recommended by the
2019 ESC guidelines when an intensive approach was
applied that included dietary modifications and lip-
id-lowering therapies. However, underutilization of eze-
timibe and PCSKQ inhibitors limited the achievement of
more stringent goals, highlighting the need to ade-
quately integrate pharmacological and nutritional inter-
ventions (GRADE: IoW s ne ger 2)-°°

3.5.2.2 Smoking

Smoking is considered the most important modifiable
risk factor for atherothrombosis, particularly in the cor-
onary territory. Actions focused on helping patients quit
smoking are one of the pillars of CVRhP-P.

Several studies have documented the effectiveness
of incorporating formal smoking cessation interventions
in active smokers with CVD, which combines pharma-
cological  treatment with  cognitive-behavioral
strategies.

3.5.2.2.1 Smoking cessation

Over the years, several types of smoking cessation
interventions have been established, including the use
of medications and behavioral therapy. The former has
been accepted worldwide as an effective method for
quitting smoking, with medications such as varenicline,
bupropion, and cytisine. These therapies have demon-
strated their efficacy and safety, even in patients with
CVD (GRADE: 10W 9 5 Ref 3)-°'°

A systematic review of 22 articles on smoking exam-
ined the effects of various intervention modalities,
including abstinence, smoking frequency reduction,
HR-QolL, and adverse events. Both pharmacological
(varenicline, cytisine, nicotine replacement therapy, and
bupropion) and behavioral (physician counseling, pro-
vision of written educational materials, and step-based
individual counseling) interventions showed an increase
in smoking cessation. On the other hand, other mea-
sures such as text messaging, hypnotherapy, acupunc-
ture, continuous auditory  stimulation, laser,
electrostimulation, acupressure, S-adenosylmethi-
onine, and interactive voice response (IVR) did not yield
significant benefits. Adverse effects associated with
anti-smoking interventions were classified as mild to
moderate, and included palpitations, chest pain, nau-
sea, insomnia, and headache, particularly common
with nicotine replacement therapy, varenicline, and
cytisine. No adverse events were documented in the
remaining interventions (GRADE: high .0 na ger 1)-2"

Thomas KH et al. published a meta-analysis of 363
studies in smokers, which showed that most interventions
(monotherapy or combinations) were superior to placebo
in maintaining sustained abstinence. The most effective
interventions were varenicline (OR= 2.83; 95% Cl 2.34 to
3.39) and varenicline plus nicotine replacement therapy
(OR=5.75; 95% Cl 2.27 to 14.88), with smokers receiving
counseling and those with high nicotine dependence ben-
efiting most. Regarding adverse effects, only bupropion
was statistically different from placebo (OR= 1.27; 95% ClI
1.04 to 1.58) (GRADE: high ;o0 ns get 25"

A meta-analysis that included more than 8,000 smok-
ers showed that treatments with varenicline, bupropion,
and nicotine patches were not associated with a signif-
icant change in major cardiovascular events during fol-
low-up (HR for varenicline = 0.29; HR for
bupropion = 0.50), with an overall incidence of events
< 0.8% (GRADE: high ¢, ns ger 45"

Patten T et al. published that nicotine flavorings in
electronic cigarettes affect the sensation of reward, as
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well as its pharmacokinetics, which reinforces its con-
sumption (GRADE: very Iow 4q qy ger o)

In 2023, a systematic review of 124 studies and
48,832 ex-smokers showed that there is high certainty
that bupropion increases the smoking cessation rate
compared to placebo or non-pharmacological treat-
ment (RR = 1.60; 95% CI from 1.49 to 1.72; 12 = 16%).
Moderate certainty was observed regarding the effect
of the combination of bupropion and varenicline com-
pared to the latter alone (RR = 1.21; 95% CI from 0.95
to 1.55; 12 = 15%). However, today there is disparity in
the results since some only mention a certain tendency
to present serious adverse events when taking bupro-
pion treatment, while others show a statistically signif-
icant association (RR = 1.44; 95% CI from 1.27 to 1.65;
12 = 2%) (GRADE: high ;o1 ger 5)-%%

Lindson N et al. published a meta-analysis of 51 stud-
ies and 22,509 smokers, where they recorded that, on
average, they smoked 23 cigarettes per day. It was
observed that individuals in a smoking cessation pro-
gram using “intention to quit” interventions had a greater
tendency to do so compared to the control group, but
without statistical significance (RR = 1.74; 95% CI: 0.90
to 3.38, 12 = 45%). When comparing “intention to quit”
vs. immediate quitting (conventional treatment), no dif-
ferences were observed (RR = 1.01; 95% CI: 0.87 to
1.17, 12 = 29%), although in a sub-analysis, a tendency
toward higher quitting was observed in the intervention
group if varenicline was added (p = 0.01, 12 = 77%).
When comparing smoking cessation with or without
pharmacotherapy (varenicline or long-acting nicotine
replacement therapy), a higher quit rate was observed
in the first subgroup (RR = 1.68; 95% CI 1.09 to 2.58,
12 = 78% with low certainty). Behavioral support therapy
was not associated with a higher quit rate. Adverse
events in the interventions were irregularly reported,
although they were mild and associated with nicotine
replacement therapy. Overall, the studies were very het-
erogeneous (GRADE: high ;g o, e ¢)-°%

A meta-analysis of 115 studies and 17,866 smokers
showed that bupropion use was associated with a
higher long-term smoking cessation rate (RR=1.64;
95% Cl: 1.52 t0 1.77, 1>=15%). There was insufficient
evidence to assess the presence of side effects, how-
ever, a higher quit rate associated with bupropion-re-
lated adverse events was observed compared with
placebo (RR=1.37; 95% Cl: 1.21 to 1.56, 1°=19%).
Patients assigned to bupropion were more likely to
experience psychiatric adverse effects compared with
placebo (RR=1.25; 95% Cl: 1.15 to 1.37; I°=15%). On
the other hand, no association was observed between

the quit rate and the combination of bupropion with
nicotine replacement therapy compared with the latter
administered alone (RR = 1.19; 95% CI: 0.94 to
1.51; 12 = 52%), or the combination of bupropion and
varenicline versus varenicline alone (RR = 1.21; 95%
Cl: 0.95 to 1.55; 12 = 15%). Bupropion showed a lower
probability of quitting compared with varenicline
(RR = 0.71, 95% CI: 0.64 to 0.79; I> = 0%). The use
of nortriptyline improved smoking cessation compared
with placebo (RR = 2.03, 95% ClI: 1.48 to 2.78; I? =
16%). No differences were observed between the use
of bupropion or nortriptyline (RR = 1.30 95% CI 0.93
to 1.82; 1> = 0%). No beneficial effect was seen with
other types of medication such as serotonin reuptake
inhibitors or monoamine oxidase (MAO) inhibitors.
Adverse events were irregularly reported (GRADE:
high ge.as ger 7)-°%

Treatment effectiveness also depends on adher-
ence. In a randomized clinical trial in patients with
acute myocardial infarction (n=388), those with com-
plete adherence to bupropion treatment showed a sig-
nificantly higher probability of maintaining abstinence
at 12 months (adjusted OR=7.6; 95% CI 3.2 to 17.6),
while even partial adherence was associated with a
higher cessation rate compared to non-adherence
(DM=13.3%; 95% Cl 1.3 to 25.3) (GRADE: high

) 624
G4-R4_Ref_3/*

On the other hand, a meta-analysis of 18 studies on
CVRhP-P in patients with CVD showed that the average
smoking cessation rate was 53% (95% Cl, 22% to
83%). The most effective programs were those that
combined ThPhT and education, with cessation rates
of up to 99% (95% ClI, 98% to 100%), with group meth-
ods being more effective than individual ones (GRADE:
moderate ., py et 2)-°2

3.5.2.2.2 Nutritional advice for ex-smokers

Smoking cessation has become a challenge, from
the moment a patient contemplates quitting to the
behavioral patterns that emerge afterward, such as
weight gain due to compulsive eating.

It has been observed that, after quitting smoking,
ex-smokers gain between 4 and 5 kg in weight, which
sometimes constitutes an obstacle to quitting this harm-
ful habit. Tobacco and food addictions, particularly
those based on chocolate, donuts, cookies, cakes,
white bread, pasta, rice, French fries, or hamburgers,
share common neural pathways and are dependent on
the activation of dopaminergic reward pathways, in
addition to being associated with low levels of
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dopamine receptors. However, experts acknowledge
that further research is needed in this area (GRADE:
Very Iow gg oy per o)-*2°

Likewise, various researchers have entered a debate
on addiction theories, seeking to explain the compul-
sive intake of certain types of foods, particularly those
highly processed and rich in carbohydrates or fats, a
situation that contributes to obesity and other patholo-
gies. A subgroup has been identified whose eating
habits resemble those of narcotic substances. With-
drawal syndrome is an inherent characteristic of addic-
tions; however, there is still no conclusive evidence that
it is associated with food, which has limited the addic-
tion model to explain compulsive eating. Animal studies
suggest the existence of food withdrawal syndrome,
based on models of behavioral changes associated
with the neurological reward of certain foods. There is
preliminary evidence of similar experiences in humans,
although more in-depth research is needed (GRADE:
very Iow go gy per o)

Smoking cessation is associated with a significant
reduction in cardiovascular risk, even when weight
gain occurs after abstinence. In a meta-analysis that
included current and former smokers, the risk of
CVD was lower in both former smokers who gained
weight (RR = 0.74; 95% Cl 0.66 to 0.83) and those
who maintained weight gain (RR = 0.86; 95% CI 0.80
to 0.92) compared with current smokers (GRADE:
high 64 p4_per_1)-*%°

Regarding weight loss therapy, a systematic review
of 61 articles and 69.25 individuals from the general
population found that those who were overweight had
a weight loss between 300g and 13.1kg when following
a diet focused on carbohydrate intake, although no
changes were observed in relation to the specific type
of diet, reduced or balanced in carbohydrates (GRADE:
moderate o oy gt o)-°2°

In 2021, a systematic review of 88 studies and
871,378 subjects from the general population showed
that while social media use was statistically significantly
associated with weight loss (SMD= -1.34 kg; 95%
Cl -2.00 to -0.69), it was not able to establish a healthy

diet (SMD= 0.11: 95% CI -0.25 to 0.47) (GRADE: low

) 630
G8-R1_Ref_1/*

In 2024, a randomized controlled clinical trial with 104
smokers, published by Singh A et al., showed that add-
ing 10 ml of linseed oil (omega-3 FA) to the daily diet
for 6 months reduced smoking dependence and the
desire to smoke (GRADE: moderate ;5 o, ger 4)->"

Anker J et al. studied 105 subjects (active smokers,
smokers in withdrawal syndrome, and nonsmokers) and
showed that men and smokers with withdrawal syn-
drome had a high intake of foods with high salt, sugar,
and fat content. On the other hand, if the subjects
received an opioid blocker (naltrexone), they consumed
these foods in smaller quantities than when smokers
received a placebo. Thus, it is observed that the opioid
reward system is associated with both smoking and diet
type (GRADE: moderate 5 o, per 10)-°%

3.5.2.3 Overweight and obesity

Obesity is a chronic disease characterized by the
accumulation of excessive body fat, which can be det-
rimental to health. Obesity increases the risk of other
serious diseases, such as diabetes, obstructive sleep
apnea, and heart disease, among others.

The treatment of overweight and obesity should be
multidisciplinary and comprehensive, with dietary pre-
scription, psychological intervention, and the use of
certain medications being the most used therapeutic
tools.

Currently, the use of new cardiometabolic imaging
technologies has allowed us to classify different pat-
terns of overweight, ranging from centripetal to “ecto-
pic” obesity with fat deposits in sites such as the liver
or pericardium. It is very difficult to normalize body fat
content in patients with severe obesity, so more aggres-
sive treatments have been studied in this subgroup of
individuals, such as obesity surgery, also known as
metabolic surgery. (GRADE: loW, ¢, ps ger 4)-°%

On the other hand, there is an association between
childhood obesity, a worrying problem in our country,
and the development of risk factors in adulthood.

In 2017, a meta-analysis of 21 studies and 54,981
obese children showed that childhood obesity is asso-
ciated with an increase in systolic blood pres-
sure (Zr= 0.10; 95% CI 0.06 to 0.13), diastolic blood
pressure (Zr=0.11; 95% CI 0.07 to 0.14), and triglyceride
levels (Zr= 0.08; 95% CI 0.03 to 0.13). It was also
inversely associated with HDL-C levels (Zr=-0.06; 95%
Cl -0.10 to -0.02) (GRADE: high 4, pe ger 2)-°**

In 2020, a cohort of patients in CVRhP-P that included
adolescents showed that patients in early outpatient
setting (4—6 weeks) improved their metabolic risk fac-
tors and exercise capacity by 14.3%. In these patients,
along with those in medium-term rehabilitation
(6—12 months), an additional 10% improvement in their
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Recommendation Table 23. Heart valve disease

3.5.3 Heart valve disease Class Level of Applicability
(Strength) | Evidence

G30-R4

risk of developing this potentially serious infection.

G30-R3

G30-R2

Antibiotic prophylaxis is recommended before invasive dental
procedures in patients with prosthetic valves or other conditions that
place them at high risk for infective endocarditis, in order to reduce the

It is recommended that post-valve surgery patients, particularly older
adults, be included in CVRhP-P to perform strengthening, balance, and gait
exercises, in order to improve muscle strength and exercise tolerance,
reduce the number of falls, and increase the time between falls.

In patients on chronic treatment with oral anticoagulants containing

C+/B+ 4

C+/B+ 1to 6

1t06

vitamin K inhibitors, INR levels should be adjusted according to the goals

established by their clinical diagnosis and in coordination with their

. . . . . C/B-
treating physician, in an effort to reduce the rate of bleeding or thrombotic
events. Evidence regarding dietary adjustment in relation to anticoagulant

therapy remains controversial, and no recommendation can be made.

ExTol and an increase in HDL-C was observed. In
patients in residential settings, an increase in their
ExTol was observed by 18.4%, with improvements in
blood pressure, HDL-C, LDL-C, and glycemia (GRADE:
moderate g, ps per )2

A randomized controlled trial of 304 obese adoles-
cents showed that body fat percentage decreased in the
aerobic training group (MD = -1.1; 95% CI: -1.7 to -0.5),
the resistance training group (MD = -1.6; 95% CI: -2.2
to -1.0), and the control group (MD = -0.3; 95% CI: -0.9
to 0.3). Waist circumference decreased in the aerobic
training group (MD = -3.0 cm; 95% ClI: -4.4 1o -1.6), the
strength training group (MD = -2.2 cm; 95% Cl: -3.7
to -0.8), and the control group (MD = -0.2 cm; 95%
Cl: -1.7 to0 1.2). The greatest differences were observed
with combined training (GRADE high o, as ger 2)-5°

3.5.2.4 Oral health

For decades, a relationship has been observed
between oral health and the presence of various types
of cardiovascular disease. Bacterial periodontitis is asso-
ciated with increased platelet activation, atherosclerosis,
and atherothrombosis (GRADE: low ¢, p, ges 1)-°%

In a meta-analysis by Mufoz E et al, it was reported
that subjects with periodontal disease had higher
blood pressure levels than controls (SBP difference =
4.49 mmHg; 95% CI 2.88 to 6.11, and DBP difference
= 2.03 mmHg; 95% CI 1.25 to 2.81). In addition, pre-
viously normotensive patients with periodontal dis-
ease were more likely to be hypertensive than controls
(OR = 1.68; 95% CI 0.85 to 3.35, p = 0.14) (GRADE:
high

) 638
G4-R3_Ref_4/"

In relation to atherosclerosis, a cross-sectional study
by Costa T et al. found that the presence of chronic
apical periodontitis is associated with atheromatous
plagues by coronary angiography (RR= 2.79; 95% ClI
1.1 to 7.3) (GRADE: moderate g, ps ger 6)-°°

Onthe other hand, a cohort study with 787,490 patients
(393,745 with periodontitis and the rest without) showed,
after adjustment for confounders, that patients had a
higher risk of presenting atrial fibrillation (HR = 1.31;
95% Cl 1.25 to 1.36) (GRADE: high o, rs ger 5)-°%°

In the search for a prophylactic intervention in this
type of patients, Tonetti MS and collaborators observed
that inflammation levels and flow-mediated vasodilation
(endothelial function) significantly improved 6 months
after intensive periodontal treatment, compared with
traditional management (flow difference = 2.0%; 95%
Cl 1.2 to 2.8) (GRADE: high , rs ger 7)-%*'

3.5.2.5 Vaccination schedule

Infections with influenza, coronavirus, or pneumococ-
cal pneumonia have been associated with a higher
number of adverse cardiovascular outcomes (MACE)

and all-cause mortality (GRADE: high g po gei 2

) 601,642
G4-R1_Ref_2/"

The CDC (Centers for Disease Control and Preven-
tion, USA) advises that patients with cardiovascular or
respiratory diseases receive their full vaccination
schedule for coronavirus (COVID), influenza, and pneu-
mococcus (annually). Patients over 60 years of age with
heart or lung disease may also receive annual immu-
nization against respiratory syncytial virus, based on
the physician’s clinical judgment. Vaccines should be
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administered if there are no contraindications (GRADE:
high ¢, a4 ger 1)->°

(KM) CVRhP-P must address comprehensive pre-
vention: dyslipidemia control with LDL-C as the main
therapeutic target, smoking cessation to reduce cardio-
vascular risk, and promotion of healthy habits such as
regular vaccination, good oral health, balanced diet,
and physical activity. Together, these strategies
strengthen prognosis and improve quality of life in
cardiovascular patients.

3.5.3 HEART VALVE DISEASE

Preventive measures for heart valve disease aim to
prevent thrombosis, endocarditis, and the development
of heart failure.

3.5.3.1 Thrombosis

The indication for anticoagulant therapy in patients
with heart valve disease depends on each case, ranging
from patients with mechanical prosthetic valves and
atrial fibrillation requiring more intensive therapy to those
who will receive antiplatelet agents after intervention.

Although these guidelines do not address this topic
in depth, it is desirable for CVRhP-P staff to be familiar
with the topic and support the monitoring of these
patients in conjunction with the treating physician.

Stability in anticoagulation with vitamin K antago-
nists, such as warfarin or acenocoumarin, depends on
dietary factors, especially consistency in vitamin K
intake.

Kampouraki E et al. documented that significant vari-
ations in vitamin K intake can reduce the INR by 0.2
units for every 100-ug increase over four days, leading
to a higher risk of adverse events such as valvular
thrombosis, myocardial infarction, and bleeding. Patients
with intakes =250 pg/day had lower INR values and a
greater need for warfarin dose adjustment. This same
review emphasizes that a stable daily intake, within the

Recommendation Table 24. Arrhythmias and sudden death

recommended range of 65-80 ug/day, can significantly
improve INR control, also highlighting that erratic alcohol
consumption can alter anticoagulant response. Tools
such as the “K-Card,” which identifies foods with =5 ug
of vitamin K per serving, can facilitate patient dietary
self-monitoring (GRADE: very low o, o ger )-5%

Chang CH et al. designed a scoring scale based on
the vitamin K content of 23 commonly consumed veg-
etables, with the aim of providing patients and health-
care professionals with a practical guide to avoid
variability in anticoagulation. This tool proved useful for
standardizing diet and facilitating clinical follow-up, with
no adverse events reported. The study supported the
concept of maintaining a constant dietary intake rather
than imposing strict restrictions on vitamin K-rich veg-
etables (GRADE: oW ;0 0o e 2)-5%°

Regarding interactions with other dietary compo-
nents, Mouly S et al. emphasize that foods, herbs, and
supplements can alter plasma concentrations of anti-
coagulants, reduce their efficacy or increase their tox-
icity. The risk increases considerably in the presence
of polypharmacy: 50% in patients with 5 drugs and
more than 80% with 7 or more. Furthermore, potentially
dangerous interactions were identified with products
such as ginkgo, horse chestnut, and danshen, which
are associated with an increased risk of bleeding.
A detailed dietary history, including supplements and
herbal products, and reporting suspected interactions
to pharmacovigilance systems is strongly recom-
mended (GRADE: very Iow .50 po get 5)-°*°

Several clinical studies have not demonstrated any
associations between warfarin intake and various fruit
products. However, clinical cases have been reported
that could link fruits such as blueberries, pomegran-
ates, avocados, grapefruits, and mangos with alter-
ations in warfarin pharmacodynamics. Consequently,
caution is recommended with the consumption of these
foods, especially in patients with a history of INR insta-
bility (GRADE: low

) 647
G30-R2_Ref_4/*

3.5.4 Arrhythmias and sudden death Class Level of C/B Applicability
(Strength) | Evidence

G31-R5

reduce the lethality associated with them.

It is recommended that patients within a CVRhP-P who present any type A
of arrhythmia be evaluated by a cardiology professional who should
request consultation with an electrophysiology specialist when, in his or
her judgment and based on risk stratification and analysis of the ECG
trace, the patient presents alterations that potentially put his or her life
at risk, in search of a definitive diagnosis and treatment and thus

C+/B+ 1t06

(Continues)
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Recommendation Table 24. Arrhythmias and sudden death (continued)

3.5.4 Arrhythmias and sudden death Class Level of Applicability
(Strength) | Evidence

G31-R2  Itis recommended that patients admitted to a CVRhP-P who present
ventricular ectopics during training sessions or during ergometry be
studied in greater depth using various diagnostic methods and their risk

stratified, in order to select the appropriate therapeutic measure in each

case and thus reduce the likelihood of serious complications,

particularly in high-risk patients.

G31-R1

provided for each type of adverse event.

G31-R3

It is recommended that CVRhP-P staff who supervise high-risk patients
be trained to identify the appearance of arrhythmias, ischemia, or
hemodynamic alterations during ThPhT sessions and immediately notify
the attending physician, so that appropriate intervention can be

It is recommended that patients with heart disease follow a diet that C-EO

l CHB+  TtoB

C+/B+ 1t06

C-/B+ 1to6

maintains serum potassium and magnesium levels within reference
parameters, in an effort to reduce the occurrence of arrhythmias.

A high intake of vitamin K (>150 pg/day) could affect
INR values, although results across studies are conflict-
ing. Some supported that a consistent diet improves anti-
coagulation control, while others found no clinically
significant effects. However, the consensus among the
authors was that strict restrictions on foods high in vita-
min K are not justified, but that a consistent and adequate
intake should be prioritized (GRADE: low .5 ger )%

Hatfield J et al reviewed the interaction between 47
dietary supplements and bleeding risk in anticoagu-
lated patients. Supplements such as garlic, hawthorn,
and ginkgo biloba were identified as having a strong
association with clinically relevant bleeding events,
especially when used in conjunction with warfarin. The
authors concluded that healthcare professionals should
actively inquire about supplement use and consider
discontinuing supplement use before surgical proce-
dures or changes in anticoagulant therapy (GRADE:

649
very low oo po ger o)

3.5.3.2 Endocarditis

Several recent observational studies and meta-anal-
yses have demonstrated a significant association
between invasive dental procedures and the develop-
ment of endocarditis in patients with high-risk clinical
conditions, defined as those with a history of previous
infective endocarditis, prosthetic heart valves (mechan-
ical or biological) or prosthetic material used in valve
repair, unrepaired cyanotic congenital heart disease,
congenital heart disease with prosthetic materials
implanted within the previous 6 months, or repaired
congenital heart disease with residual defects. Also

included in this group are patients who undergo inva-
sive dental procedures, such as manipulation of gingi-
val tissue, the periapical region, or the perforation of
the oral mucosa. In a 2023 meta-analysis, which
included more than one million cases and 30 observa-
tional studies, the administration of antibiotic prophy-
laxis before such procedures was associated with a
significant reduction in the risk of endocarditis in this
high-risk population (RR = 0.41, 95% CI 0.29 to 0.57),
with no benefit demonstrated in low-risk individuals
(GRADE: moderate ;50 ns gef 1)-°°°

Another 2023 meta-analysis, which evaluated 38
observational studies (n= 158,246), found that 11% of
endocarditis cases occurred after an invasive dental
procedure. In studies where all high-risk patients
received antibiotic prophylaxis, no cases of endocarditis
were reported. Furthermore, Streptococcus viridans
was identified as the causative agent in 69% of post-den-
tal procedures, compared with 21% in controls
(p= 0.003). Having had a recent dental procedure was
12% more common among patients with endocarditis
compared to controls (RR= 1.12; 95% CI 1.00 to 1.26,
p= 0.048). Adverse events associated with amoxicillin
use were mild and gastrointestinal, with no need to dis-
continue treatment. (GRADE: moderate 5 n4 get o)->'

In a cohort study published in 2022, a significant
temporal association was documented between inva-
sive dental procedures and the development of endo-
carditis in high-risk patients, especially after tooth
extractions (OR= 11.08, 95% CI: 7.34 to 16.74) and oral
surgery (OR= 50.77, 95% CI: 20.79 to 123.98). The
likelihood of endocarditis was highest within 4 weeks
of the procedure (OR= 2.00, 95% CI: 1.59 to 2.52,
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p= 0.002). The use of antibiotic prophylaxis was asso-
ciated with a significant risk reduction (OR= 0.49, 95%
Cl 0.29 to 0.85, p = 0.01), with results confirmed in the
analysis by procedure type (extractions: OR=0.13, 95%
Cl1 0.03 to 0.34; oral surgery OR=0.09, 95% CI 0.01 to
0.35). (GRADE moderate ;) ny per 3)-°22

(KM) When monitoring a patient with valvular heart
disease, it is important to consider the prevention of com-
plications such as thrombosis or prosthetic endocarditis.

3.5.4 ARRHYTHMIAS AND SUDDEN DEATH

Cardiovascular Rehabilitation and Prevention pro-
grams are widely recommended by the world’s leading
cardiology societies. However, it can be concerning that
patients with heart disease may experience sudden
death during physical exercise, usually associated with
malignant arrhythmias. For decades, ThPhT has been
shown to be effective and safe in patients with heart
disease, even in high-risk subjects, if prescribed and
supervised appropriately and expertly.

In a 65-year C-CVRhP registry with 25,420 patients,
42,419 exercise tests, and 74,3471 patient-hours of
ThPhT, 20 adverse cardiovascular events were reported,
5 related to exercise tests and 15 to ThPhT. The rate was
one event per 8,484 exercise tests and 49,565 patient-
hours of training. The cardiac arrest rate was 1.3 per
million patient-hours (GRADE: moderate 4, s ger 1)-5°

Kim C et al. reported the absence of major events
such as mortality, cardiac arrest, or myocardial infarc-
tion during a CVRhP-P. They recorded a very low inci-
dence of minor events: 17 patients presented angina,
31 electrocardiographic abnormalities, and 12 with both
(angina and ECG abnormalities), as well as 10 patients
with altered hemodynamic response (GRADE: moder-
ate Gar.p1 per o)

El Masri | et al. published a narrative review of patients
with arrhythmias, where they pointed out that exercise
improves health and reduces cardiovascular risk. How-
ever, in patients with specific cardiac conditions such as
channelopathies, cardiomyopathies, or coronary artery
disease, physical exercise may be associated with sud-
den cardiac death. The risk of myocardial infarction
during strenuous exercise in asymptomatic patients with
coronary artery disease decreases with regular physical
activity. Furthermore, CVRhP-P has been shown to be
beneficial to patients with HF. Patients with hypertrophic
cardiomyopathy are usually prohibited from exercising,
although this absolute contraindication has recently
changed. Conditions such as premature repolarization

have also been considered risky by some research
groups (GRADE: low 4, o ner 4)-°%°

In ThPhT sessions for patients with heart disease,
rhythm or conduction disturbances are common, some
of them benign and others not. Khong A et al. described
a series of 251 patients in CVRhP-P in which 55% of
patients experienced one or more “disruptions” during
the program, including glycemic (71%), blood pressure
(12%), symptomatic arrhythmia (8%), or chest pain
(7%). Most events (66%) occurred during the first
12 weeks. The authors performed a regression model,
which showed that the diagnosis most strongly associ-
ated with adverse events was diabetes mellitus
(OR = 2.66; 95% Cl 1.57 t0 4.52, p < 0.0001) (GRADE:
high 65:.m5_per1)-"*°

The presence of high-risk premature ventricular con-
tractions (PVC) during exercise and the recovery phase
has been associated with increased total and cardio-
vascular mortality, underscoring the importance of their
identification, study, and systematic monitoring.
A recent meta-analysis including 7 studies with
24,518 patients showed that exercise-related PVC
increased the risk of total mortality (HR=1.27; 95% ClI
1.07 to 1.48), whereas both exercise-related (HR=1.69;
95% CI 1.19 to 2.20, 12=17.6%) and recovery-related
PVC (HR=1.62; 95% CI 1.25 to 2.00, p< 0.001) were
associated with an increased risk of cardiovascular
mortality. High-risk PVC is characterized by: high fre-
quency (>10% of all ventricular depolarizations or >10
PVC per minute), complex morphology (multifocal,
paired, R-in-T phenomenon), or the presence of
non-sustained ventricular tachycardia (=3 consecutive
at more than 100 bpm with spontaneous termination in
<30 seconds) (GRADE: high 44, ro ger 1)-2%

Given its prognostic impact, it is recommended that
patients with high-risk PVCs be studied deeply using
echocardiography or Holter monitoring, among others,
to complement cardiovascular risk stratification and
determine the need for specific interventions to reduce
the risk of mortality. Marcus GM et al. highlight that a
high PVC burden could be related to ventricular dys-
function and an increased risk of mortality. Among the
therapeutic options, the use of beta-blockers, calcium
channel blockers, and, in selected cases, catheter abla-
tion has been suggested, which has been shown to be
effective in patients with symptoms or impaired ventric-
ular function (GRADE: very Iow ., n, gt 2)-°°

Rius MD et al. developed a multivariate model to
predict exercise-related arrhythmias in a group of
412 patients who received physical therapy training and
observed that the presence of arrhythmias in the
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exercise stress test (ET) before the start of the rehabil-
itation program was associated with an increase in
arrhythmias during physical therapy sessions (RR=
1.89; 95% Cl: 1.25 to 2.86). Furthermore, the regression
model identified that the variables associated with
rhythm disorders in physical therapy were the presence
of arrhythmia in the ET, peak oxygen utilization
(VO peak), and the use of diuretics (GRADE: high
G31-R1_Ref_3)'169

A cohort study of 11,662 patients with ischemic heart
disease enrolled in a CVRhP-P trial showed that the
incidence of atrial fibrillation was 1.04 per 100 patient-
years. There was no association between completion of
the rehabilitation program and the risk of AF incidence
after adjustment for confounders (HR= 0.97; 95% Cl,
0.83 to 1.15). Furthermore, with each increase in METs
after the program, a decrease in the incidence of AF was
observed (MD= 18%; 95% Cl, 6% to 28%). This decrease
in risk was directly associated with the increase in METs,
until they reached 10.3 METSs, at which point the risk
stabilized (GRADE: moderate g4 ps ger 2)-°°

A systematic review showed that regular, moderate
exercise, as part of a CVRhP-P, was associated with a
reduction in atrial fibrillation periods in patients with
paroxysmal and persistent AF. Furthermore, in patients
with chronic AF, ventricular HR response values
decreased, with subsequent improvement in symp-
toms. CVRhP-P was considered safe and “manage-
able” in patients with AF, although the absence of
serious adverse events, such as hospitalization or
death, has not been adequately demonstrated (GRADE:
moderate G31-R5_Ref 5)'660

A position paper published by the European Associ-
ation of Preventive Cardiology and the European Heart
Rhythm Association (EHRA) posited that an increasing
number of patients with implanted electronic devices are
entering CVRhP-P. Interventions need to be directed not
only at the underlying pathology but also at improving
psychological adaptation to device use, the occurrence
of shocks, and the risk of arrhythmias, syncope, or sud-
den cardiac death, which necessitates special interven-
tions in this population. The literature contains scattered
information, and there is a lack of CPGs. The authors
issued some recommendations for the CVRhP program
in these patients (GRADE: moderate g4,z ger 6)-'2°

Steinhaus DA et al. published a meta-analysis of 8
studies and 2,547 ICD patients participating in a
CVRhP-P, finding that exercise therapy characteristics
varied widely. Exercise-related outcomes were the
most common endpoints (87.5%), with 81% of studies
showing improvement. ICD shocks were lower during

exercise (15.6%) compared with 23% associated with
other activities (OR= 0.68; 95% CI 0.48 to 0.80,
p< 0.001). Furthermore, ThPhT was associated with an
increase in peak VO, (MD=1.98 mlO,/kg/min compared
with non-trainers (MD=0.36 mlO,/kg/min), p<0.001)
(GRADE: moderate 45, g5 get o)

Electromagnetic interference constitutes a significant
risk for patients with implantable electrical therapy
devices such as cardioverter-defibrillators or pacemak-
ers, as it can inappropriately inhibit sensing, misdetect
arrhythmias, or deliver inappropriate shocks. The main
sources of this type of interference include medical
equipment (MRI, electrocautery, radiofrequency ther-
apy) and high-power everyday devices (wireless char-
gers, industrial tools, etc.). It is important to identify and
minimize or prevent exposure to intense electromag-
netic fields. Furthermore, implantable device program-
ming should be optimized, and in high-risk medical
environments, temporary reprogramming, or the use of
magnets under specialized supervision should be con-
sidered. It is essential to inform the patient about the
importance of electromagnetic interference, emphasiz-
ing the identification of potential sources and prevent-
ing exposure to them (GRADE: Iow ., pa ger 7)-°%

Nielsen KM et al. published a meta-analysis of 8
studies and 1,730 patients in CVRhP-P with ICDs,
which showed that the use of this device is an effective
way to prevent sudden death. However, it is important
to note that patients who wear them experience psy-
chological problems once the device is implanted, and
it often negatively affects their HR-QoL. The duration
of CVRhP-P was 12 weeks on average, with no signif-
icant increase in mortality observed compared to the
control group (RR= 1.96; 95% CI: 0.18 to 21.26, GRADE:
low). Nor were differences observed in relation to the
occurrence of serious adverse events (RR= 1.05; 95%
Cl: 0.77 to 1.44, GRADE: low). A meta-analysis of
HR-QoL was not possible due to the heterogeneity of
the data. A significant increase in VO,peak was
observed (DM=0.91 mlO,/kg/min; 95% CI 0.60 to 1.21,
GRADE: very low, and high heterogeneity 1= 78%). No
differences were observed in relation to the require-
ment for anti-tachycardia therapy (RR= 1.26; 95% CI
0.84 to 1.90, GRADE: moderate), appropriate shocks
(RR=0.56; 95% CI 0.20 to 1.58, GRADE: low) or inap-
propriate shocks (RR = 0.60; 95% CI 0.10 to 3.51,
GRADE: moderate) (GRADE: high ., ae ger 7)-2%°

Hughes A et al. reviewed the usefulness of wearable
devices (watches and smartphones, among others) in
relation to patient monitoring and showed that wearable
devices are increasingly used by the general
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population, where a large amount of data, including
physiological data, is collected on a daily-basis. This
could help the medical team understand the patient’s
health status, compared to traditional methods such as
consultations or hospitalizations. This information could
allow the clinicians to make diagnoses or manage
patients such as those with ischemic heart disease or
even HF (GRADE: very 10w 4, pe get o)-°%*

Patients with CVD are at increased risk for both ven-
tricular and supraventricular arrhythmias. In addition to
treating the underlying cause and using antiarrhythmic
medication, there are some dietary recommendations
that are advisable.

Arnal LM et al. mention that potassium intake has
been increased in the general population, particularly
to improve cardiovascular outcomes and reduce
arrhythmias. However, this may worsen the prognosis
in some cases, such as in patients with chronic kidney
disease (GRADE: very Iow ¢, ns ger 1)-°%°

Esteban-Fernandez A et al. establish that the role of
hypomagnesemia in patients with HF, defined as

Recommendation Table 25. Operational Management

magnesium levels below 1.5 mg/dL, has been described
as an underdiagnosed electrolyte disorder in patients
with HF, which is associated with the appearance of
ventricular arrhythmias, and its relationship with mortal-
ity is still controversial. The presence of hypomagnese-
mia is associated with the use of some drugs, such as
proton pump inhibitors, diuretics, or potassium chela-
tors, as well as with other conditions such as alcohol-
ism, malabsorption disorders, or malnutrition. The
detection of hypomagnesemia in patients with HF
requires periodic monitoring of magnesium along with
renal function and other ions, to assess its severity and
propose correction through oral and, less frequently,
intravenous supplements. Hypomagnesemia is associ-

ated with ventricular arrhythmias (GRADE: very low

) 666
G31-R3_Ref_2/"

Morales KP et al. published a review of various nutri-
tional topics associated with cardiovascular diseases.
They initially highlighted that magnesium is an essential
mineral that plays an important role in various bodily func-
tions, including heart rhythm regulation. Eating disorders

3.6 Operational Management Class Level of | C/B Applicability
(Strength) | Evidence

G5-R2 Itis recommended that the director of the CVRhP-P observe the regulations applicable to C-E0 | C-/B+ 1to 6
clinical and administrative operations, infrastructure, equipment, staff training, accounting
and tax operations, as well as all other general regulations in accordance with the Law, in
pursuit of a lawful, effective, and sustainable comprehensive practice.

G5-R4 Itis suggested that cardiac rehabilitation gyms have spacious, well-lit and ventilated C-E0  C+/B+ 1t06
training areas with appropriate accessibility and suitable for patients with frailty and
disabilities, in order to ensure a functional and safe environment.

G6-R1  Itis recommended that CVRhP-P be created, implemented, operated, supervised, and C-E0 C-/B+ Establish a
audited within a structured quality management model that includes mission, quality
management, and support processes (accounting, administrative, technical, etc.) in order management
to consolidate, update, and innovate their operation. culture

G6-R2  Itis recommended that CVRhP-P managers implement planning, training, supervision, C-E0 | C-/B+ Establish a
certification, and reengineering processes, as well as strategies for recognizing and rating quality
quality standard indicators, risks, and threats, in order to improve operational effectiveness management
and efficiency, particularly in areas of low compliance or high risk. culture

G6-R3 Itis recommended that the multidisciplinary staff of a CVRhP-P receive appropriate C-E0 ' C+/B+ 1245and6
training in their professional area according to the type of rehabilitation unit and, in
particular, have up-to-date cardiopulmonary resuscitation courses (BLS, ACLS, or PALS)
in order to offer an effective, efficient, and safe service.

G6-R4 It is recommended to implement continuous improvement strategies that include lla C-/B+ 1t06
auditing, clinical performance feedback, and training of multidisciplinary teams, with the
aim of promoting the systematic identification of successes and opportunities for
improvement in care processes in CVRhP-P.

G6-R6 It is recommended that eligible patients be referred to CVRhP-P through automated lla C-LD ' C-/B+ 1to 6. Establish

referral systems, ideally with the support of inter-agency networks, the use of liaison
managers, and explicit referral by treating physicians, in order to increase referral rates,

inter-institutional
networks

reduce any disparities in access to care, and increase the likelihood of receiving the

benefits offered by these programs.
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(EDs), such as anorexia nervosa, bulimia nervosa, and
binge eating disorder, can have serious consequences for
the physical and mental health of those who suffer from
them. Among the physical complications associated with
EDs, cardiac arrhythmia is a major concern. Coffee is one
of the most consumed beverages worldwide, but the
acute health effects of coffee consumption remain uncer-
tain. A prospective, randomized, case-crossover trial was
conducted to examine the effects of caffeine on cardiac
ectopia and arrhythmias. Alcohol and heart rhythm disor-
ders are linked, with excessive consumption increasing
the risk of developing certain types of arrhythmias
(GRADE: very 1oW 441 rs rer 32

(KM) Cardiac Rehabilitation Programs are safe and
effective, with very low rates of adverse events. When
supervised appropriately, structured exercise reduces
cardiovascular risk, improves prognosis, and enhances
quality of life, even in high-risk patients.

3.5.5 FaLLs

In particular, many patients admitted to CVRhP-P are
at high risk of falls, due to their age or the clinical con-
ditions of their heart disease. Therefore, it is especially
important to gather relevant information to assess the
risk of falls in this population and thus establish a tar-
geted plan.(GRADE: moderate g, n» per 8)-°°°

Bernocchi P et al published a randomized controlled
trial with 283 older adults at high risk of falls and with
various comorbidities who were treated with 6 months
of telerehabilitation to prevent falls (n=141) vs. conven-
tional management (n=142). Telerehabilitation consisted
of a fall prevention program using strength, balance, and
gait exercises, followed by telephone supervision. During
the 6 months, 85 patients suffered at least one fall:
29 (20.6%) in the intervention group versus 56 (39.4%)
in the control group (p < 0.001). The risk of falls was
significantly reduced in the intervention group (RR= 0.60;
95% Cl 0.44 to 0.83; p< 0.001). The time to first fall was
longer in the intervention group (152 + 58 vs. 134 +
62 days, p = 0.001). Furthermore, fewer patients experi-
enced two or more falls in the telerehabilitation group
(n =11, 8%) compared to the control group (n = 24.17%),
p = 0.020. (GRADE: high G30-R3_Ref _1).6°

In 2022, evidence-based and expert consensus-based
CPGs for falls prevention and management applicable
to older adults were published for use by healthcare
and other professionals. These CPGs consider: a per-
son-centered approach that includes the perspectives
of experienced older adults, caregivers, and other
stakeholders; gaps in previous guidelines; recent

advances in e-health; and implementation in settings
with limited access to resources, such as low- and mid-
dle-income countries. The guidelines conclude that all
older adults should be assessed for falls prevention and
physical activity. Early detection of high-risk falls in
community-dwelling older adults is recommended. Indi-
viduals considered at high risk should be offered a
comprehensive multifactorial falls risk assessment to
design and implement tailored multidomain interven-
tions. Other recommendations include details on the
components and combinations of assessment and
intervention, as well as recommendations for specific
settings and populations. No adverse events were
reported (GRADE: high 5505 Ret 3)-°°

A randomized controlled trial of 87 patients postop-
eratively after heart valve surgery showed that the
group that performed sitting, standing, and walking
exercises followed by resistance training showed a sig-
nificant beneficial effect on physical capacity, as
demonstrated by the Short Physical Performance Bat-
tery (SPPB) and the 6-minute walk test at hospital dis-
charge, an effect that was maintained at 6 months
compared to the control group. Improvement in the
SPPB was associated with a reduction in mortality
(OR = 0.416; 95% CI 0.218 to 0.792). Falls were not
measured. (GRADE: moderate ;) rs get 2)-°

(KM) Assessing the risk of falls in patients is of par-
amount importance and should be implemented in all
inpatient rehabilitation centers.

3.6 Operational Management

3.6.1 REGULATIONS

The operation of cardiovascular rehabilitation and pre-
vention units in Mexico is initially regulated by the Fed-
eral Commission for the Protection against Health Risks
(COFEPRIS), the General Health Council (CSG), and
other institutions such as the Ministry of Health, the
Mexican Social Security Institute (IMSS), the Institute of
Social Security and Services for State Workers (ISSSTE),
the National Civil Protection Coordination, and the Min-
istry of Finance and Public Credit, among others.

It is mandatory that the personnel working in these
units be technically and academically trained, and cer-
tified by the corresponding bodies, such as the General
Directorate of Professions (DGP) of the Ministry of Pub-
lic Education (SEP), the National Regulatory Committee
of Medical Specialty Councils (CONACEM) through the
Mexican Councils of Cardiology and Rehabilitation
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Origin Key Components

Strengths

Decreased case fatality.
Increased quality of life.
Decreased morbidity.
Decreased care costs.
Transdisciplinary approach.
Versatility in service delivery.
Focus on secondary prevention

Items

Internal

centers.
Weaknesses

Low number of CVRhP units.
Geographical, transportation, support, or financial barriers to accessing

Low adherence to programs.

Need for specific staff training.

High staffing requirements for inpatient care.
Lack of recording and analyzing quality indicators.

Opportunities

Awareness and advocacy.

Expand service delivery modalities (Al, telemedicine, etc.).

Increase therapeutic indications.

Improve efficiency and effectiveness in end-of-program indicators.
Standardize and automate patient referrals.

Implementation of emerging techniques.A culture of user satisfaction.

Threats

Low patient referrals.

Overcrowding of existing units.

Ineffective communication.

Biases in patient care based on gender, socioeconomic status, and age.
Learning curve for staff in training.

Generation gap.

Healthcare contingencies.

High staff turnover.

Figure 28. SWOT Analysis of Cardiovascular Rehabilitation and Prevention Programs. Analyzing the situation in a
cardiovascular rehabilitation unit can lead to better decision-making that stabilizes or improves its processes. By
understanding the components of these four areas, weaknesses can be transformed into strengths and threats into
opportunities. Strengths and Weaknesses, and external Opportunities and Threats (SWOT).

Medicine, in addition to the specific colleges for each
discipline.

It is important that the actions carried out in these
units occur within the current legal framework, which
must comply with the General Health Law and the Gen-
eral Labor Law, as well as the regulations emanating

from them. (GRADE: very low G5-R2_Ref 16, G5-R2_Ref 17,

) 672,673,674,675
G5-R2_Ref_18, G5-R2_Ref_19/*

(KM) The operation of a CVRhP center must strictly
adhere to current regulations.

3.6.2 STAFF, INFRASTRUCTURE, AND EQUIPMENT

3.6.2.1 Staff

The structure of these programs can vary widely, but
some points must prevail, such as the formation of a team
led by a clinical specialist, highly trained in cardiology and
physical training, who may be supported by an

administrative management team. The other profession-
als are usually comprised of specialists in physical train-
ing, physical therapy, nursing, nutrition, psychology, and
occupational therapy, among others. Professionals work-
ing in CVRhP units typically initially interact in a multidis-
ciplinary manner, in other words, independently and
coordinated by the clinical record. However, when the
staff matures toward a level of interdisciplinary commu-
nication, direct relationships are established among them.
The most advanced and comprehensive approach is
transdisciplinary, where not only does the interaction of
different professionals occur, but a new framework of
knowledge is created that transcends them.

In Mexico, medical specialists must receive a certifi-
cate in cardiac rehabilitation issued by CONACEM
(National Council of Medical Professionals) through the
Medical Councils. For paramedical personnel, certifica-
tion depends on each individual regulatory institution.
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Discipline Parameter Ideal outcome Minimum outcome
Lecture attendance 100% 80%
Workshop attendance 100% 80%
Nutrition Final evaluation 100% 90%
Diet implemented Yes Yes
Weight loss (BMI >25) 1 kg/week 0.5 kg/week
Session attendance 100% 80%
Depression Absent Improvement
Psychology Anxiety Absent Improvement
Sexual satisfaction Satisfied Improvement
HR-QoL No deterioration (up to -25%) Improvement
Session attendance 100% 80%
% Target HR achieved <105% <105%
% Theoretical Max HR achieved <85% <85%
% Target DP achieved <105% <105%
. . % Theoretical Max DP achieved <85% <85%
Non-.Aerc.>b|c el Intensity (Borg 6-20) Regular (100%) Regular (75%)
(Kmesmtherapy) Strength 33 Improvement
Balance 313 Improvement
Coordination 3/3 Improvement
Flexibility 3/3 Improvement
Class attendance 100% 80%
Session attendance 100% 80%
% Target HR achieved 100% 95-105%
% Theoretical Max HR achieved 70% 40-85%
Aerobic training % Target DP achieved 100% 95-105%
% Theoretical Max DP achieved 70% 40-85%
(Cycle ergometry and  |intensity (Borg 6-20) Regular (100%) Regular (75%)
dance) Workload (cycle) >20%* Increment *
AHR/W * | in comparative session* = in comparative session *
ADP/W * | in comparative session* = in comparative session *
Class attendance 100% 80%
Class attendance 100% 90%
Prevention
Final evaluation 100/100 90/100

Figure 29. Process Matrix. The Quality Management System represents an institution’s universe of action and can be
presented as a process matrix thatincludes mission, strategy, and support processes. Regulatory bodies and stakeholders

are also included.

The assignment of different functions within the
CVRhP, such as the supervision of patients in training,
must be clearly assigned by the governing body, which
must ensure the staff’s training level and request formal
feedback on the corresponding activities.

The conformation of CVRhP units should focus on
solving the core problem in each environment and his-
torical stage. The overall status of the CVRhP-P can
be assessed through a SWOT analysis, in which

managers identify strengths, weaknesses, opportuni-
ties, and threats. This figure (Fig. 28) shows some
examples of the information obtained with this
strategy.

3.6.2.2 Facilities

Architectural design can consider the quality of the
visual and acoustic environment, as this positively
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Organizational
environment

Process Matrix

Organizational
environment

Strategic processes

1 Planning and
leadership

2. System and process
evaluation

Subdirectorate,
Planning,
Quality

3. Information and
knowledge management
organization

Missionary Processes

NOM, Lex
Artis

Requirements

S:Faﬁisf?:astsiz]:r;:d 5 liziEpeniie 6. Heart-Healthy 7. General Performance
hysical trainin i N
o phy: g Lifestyle physiotherapy reports
Support processes TR

. . EL, 10.Information 11. Human administrative
Suppllers and 8, Supplier Administrative Technology Resources sub-directorate
others AR T nent Management Management

Figure 30. Solution tree. This is a widely used tool in process management, which identifies a core problem, followed
by its underlying causes and consequences (problem tree). This allows a specific solution to be found for each problem
and confirms cause-effect interactions, creating a virtuous cycle of improvement in the Quality Management System.

impacts staff satisfaction, reduces patient stress, and
decreases the risk of falls. Proper space planning
ensures an optimal environment for comprehensive
cardiac rehabilitation. (GRADE: very low . o, e 5)-°°
A cardiovascular rehabilitation center must have spa-
cious, functional, and safe facilities that guarantee quality
care. The gym, a key element, must have at least 4 m?
per patient, with a surface area greater than 100 m2 ideal
for groups of 8 to 12 people. This space should be com-
fortable and functional, with well-defined areas for activ-
ities such as assessment, aerobic training, strength
training, and health education. The gym should be well-lit
and ventilated, with adequate access for both outpatients
and inpatients, and designed to facilitate mobility without
creating overcrowding (GRADE: very low . o, ger )™

3.6.2.3 Equipment and technology

Furthermore, the center should ideally include integrated
areas with telemetry, emergency medical equipment, and
a defibrillator, changing rooms with showers, consultation
rooms, spaces for diagnostic testing and therapeutic pro-
cedures, as well as educational areas equipped with
audiovisual media. Safety is also a priority, so adequate

accessibility, emergency exits, and evacuation plans must
be guaranteed. (GRADE: very low . oy ger 05"

(KM) CVRhP-P must include a certified interdisciplinary
team, safe and functional facilities, and appropriate tech-
nological equipment to ensure comprehensive, high-qual-
ity care. Proper staff organization, well-designed
accessible spaces, and the availability of emergency
resources are essential to provide a safe and effective
environment for both patients and professionals.

3.6.3 MANAGEMENT AND ADMINISTRATION

A system that offers some type of service, such as
the CVRhP-P, is a set of processes and procedures that
require attention to continue achieving its goals. How-
ever, it is very common for them to face challenges that
jeopardize this operation.

When starting a CVRhP-P, the strategic planning
team faces the challenge of creating a system of a
certain level of complexity, where a coordinated pro-
cess of planning, implementation, operation, and mon-
itoring constitutes a practical tool that helps achieve
both specific patient-centered objectives and the
effectiveness and efficiency of a self-sustaining
operation.
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Another position paper published in 2021 empha-
sized the importance of effective implementation of
CVRhP-P, highlighting their role in reducing mortality
and hospitalizations, as well as improving HR-QoL.
However, it also highlighted the need to improve the
adoption of these programs globally and ensure an
interdisciplinary and personalized approach to optimize
their benefits (GRADE: low , ng ger 5)-°°

In the United Kingdom, there are several cardiac reha-
bilitation units operating with very heterogeneous pro-
grams. The National Coronary Heart Disease Services
Network clearly establishes the expected goals of Car-
diac Rehabilitation interventions, emphasizing lifestyle
changes. However, many patients do not have access
to these services. Currently, there is a trend to focus
these programs directly on patient needs rather than
simply on standardizing processes. Traditionally, nursing
staff play a crucial role in these services, but they require
specific training (GRADE: very low o, o por 1)-57°

The International Council of Cardiac Rehabilitation
(ICCPR) reports that CVRhP-P certification is feasible
and can be implemented even by services with limited
resources. A systematic process of certifying CVRhP
centers can contribute to improving their processes and

even strengthen their financial status. (GRADE: very

680
lOW 66.R1 pef 2)-

In Mexico, certification of personnel and CVRhP units
is carried out by the National Regulatory Committee of
Medical Specialties (CONACEM) through the Mexican
Councils of Cardiology and Rehabilitation Medicine,
and the Mexican Society for Heart Care (SOMECCOR).
(GRADE: oW ¢ s get 2)-%'

Likewise, the Quality Management Model has been
useful in creating, implementing, and updating the
CVRhP-P. This approach includes the development of
a matrix of processes—both mission-oriented, strate-
gic, and support—complemented by the preparation of
technical sheets for each process, which identify inter-
nal and external (stakeholder) interactions with current
regulations (Fig. 29). This mechanism is crucial to the
project’s viability.

Thus, identifying the core problem, its causes, and
consequences offers us the opportunity to identify and
implement solutions for each problem at each hierar-
chical level (Fig. 30).

Recently, it has been proposed that, within the struc-
ture of cardiac rehabilitation units, a specific quality
management model can be used, with a process matrix
that includes mission, strategic, and support processes.
In a second step, technical sheets are developed for
each process to identify the interactions between them

and other stakeholders. Finally, process map modeling
(Bizagi) is included, identifying the linear action plan,
which can be in the form of a tree related to the pro-
cedures. Processes and procedures can have a high
level of complexity, such as risk stratification, patient
referral sources, and safety protocols (GRADE: very
low GG-H1_Ref_3)'682

In a document published by Thomas E et al., a sig-
nificant heterogeneity of the CVRhP-P in Australia was
observed, and they proposed centralizing information
electronically (on a web platform) from the country’s
operational centers, with the aim of equalizing the qual-
ity of care and ensuring equitable distribution of ser-
vices nationwide. This system would improve the quality
of care, identify barriers and opportunities, and promote
cost efficiency. (GRADE: low 4 p, ger 5)-°%°

A survey conducted in Ohio (USA) showed that only
39% of the programs evaluated were AACVPR-certi-
fied, 40% offered a case-based program, and 73% had
an exercise physiologist. Sixty-six percent of centers
did not perform 12-lead ECGs, and only 36% offered
depression screening. However, certified programs
were more effective at controlling weight and conduct-
ing admission assessments. The authors concluded
that adherence to the implementation of the core com-
ponents published in the guidelines was inconsistent
(GRADE: low ¢4 ny ger o)

Currently, a significant deficiency has been observed
in both the number and quality of CPGs specific to
CVRP. According to Mehra V. et al., only three CPGs
have been developed under contemporary editorial
standards. (GRADE: low 4, n, gt 7)-°%°

Improving the operational effectiveness of CVRhP-P
requires competent leadership, the implementation of
universal electronic records, and external audits that pro-
mote a management model based on efficiency, quality
of care, and transparency, with a focus on innovation in
healthcare networks. (GRADE: low ¢, n, ger 1)-°%

In such a specific area of cardiology, rehabilitation,
and preventive medicine, ad hoc conceptual and tech-
nical knowledge is required, so multidisciplinary staff
must acquire competencies and skills in the following
areas: comprehensive cardiovascular assessment of
the patient, blood pressure control, lipids, diabetes,
smoking cessation, weight control, psychological
counseling, nutritional counseling, and ThPhT.
(GRADE: loW ¢4 pg gt 5)-°%

Although traditionally, cardiology specialists have led
CVRhP-P, Papathanasiou J et al. mention the increasing
inclusion of other specialties, such as physiotherapy

and physical medicine. (GRADE: very low o, ps qof o) °%
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Figure 31. Outcome Targets by Discipline in CVRhP-P. This table summarizes the ideal and minimum CVRhP-P outcome
targets, and includes assessment parameters for nutrition, psychology, non-aerobic training (kinesiotherapy), aerobic
training (cycle ergometry and dance), and preventive education. These indicators establish ideal goals and minimum
acceptable thresholds to evaluate adherence, clinical progression, and therapeutic response in each program
component. Physiological variables such as percentage of target heart rate achieved (% Target HR), percentage of
theoretical maximum heart rate achieved (% HRmax), percentage of target double product achieved (% Target DP), and
percentage of theoretical maximum double product achieved (% DPmax), as well as the Borg rating of perceived
exertion scale (6-20), are used to quantify exercise intensity and cardiovascular efficiency. The AHR/W and ADP/W
parameters represent changes in heart rate (HR) or double product (DP) relative to workload (W); decreases across
sessions reflect improved cardiovascular adaptation. Weight loss targets apply to patients with a body mass index
(BMI) > 25. Psychological and functional outcomes are assessed qualitatively by the interdisciplinary therapeutic team
based on predefined criteria.

Cardiac rehabilitation training programs have been
developed for non-specialized personnel, and this
training is considered feasible and effective. Regard-
ing the competency assessment after this type of train-
ing, an improvement in staff scores was observed,
from 12.81 to 14.63 (MD = 1.81 + 1.42, p < 0.001)
(GRADE: oW 4 ns ger 1)-°%°

Regarding the training of nurses as professionals in
cardiac rehabilitation, a study published by Lin S et al,
demonstrated a global and significant deficiency, par-
ticularly in 3 items: professional preparation, role
responsibility and ability to report the structure for
career development in CVRhP for nurses (GRADE:
very ow o ps et 2)-°*°

The integration of clinical audit, feedback, and edu-
cational visits as continuous improvement strategies
has been analyzed in the context of cardiovascular care
and specifically in CVRhP-P.

In a randomized clinical trial of 18 CVRhP centers in
the Netherlands, with 14,847 patients, the effect of a
multifaceted intervention combining a web-based feed-
back system based on clinical performance indicators,
improvement goal-setting tools, action planning, and
in-person educational visits was evaluated. Although
233 improvement objectives were defined by the par-
ticipating teams, only 21% were achieved. No signifi-
cant differences were observed in care processes or
clinical outcomes between the intervention groups,
except for a modest improvement in data complete-
ness, with an annual increase of 4.5% (95% Cl: 0.65 to
8.36). Thus, the intervention favored the generation of
local initiatives for positive change. Effective implemen-
tation of adjustments may be limited by organizational
factors and by low effective action on the stated objec-
tives (GRADE: moderate ¢ ny get o)-°"
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On the other hand, from a structural and managerial
perspective, it has been argued that strengthening the
quality of care in the cardiovascular field depends on
evidence-based management, which incorporates the
systematic use of electronic records, external audits,
and competent clinical leadership. These tools not only
make it possible to highlight successes and deviations
in clinical processes, but also to establish more efficient
organizational models, adaptable to new forms of care
such as telemedicine and healthcare networks. Although
this statement is based on expert opinion and observa-
tional studies, it underscores the role of clinical auditing
and structured measurement as necessary conditions
for improving the productivity and quality of cardiovas-
cular care (GRADE: very low ¢ o, g 1)-2%°

The implementation of electronic referral systems,
through automated medical records and pop-up remind-
ers, has proven to be a highly effective strategy for
increasing referral rates to CVRhP-P. Khadanga S et al
reported that 59% of the analyzed patients were included
in @ CVRhP-P, with the following independent predictors
for participation: the use of electronic referrals (OR = 7.35;
95% Cl: 3.09 to 17.47, p < 0.001), having a surgical
diagnosis, not being an active smoker, and receiving a
strong medical recommendation (OR = 1.40; 95% ClI:
1.01 t0 1.89, p < 0.02) (GRADE: low ¢ e ger 1)-°

Li S et al reported that referral to CVRhP was asso-
ciated with a 40% reduction in all-cause mortality in
patients with CVD at 3 years. Particularly, in certain
groups, a significant difference was observed between
having been referred to or not. The benefit of express
referral to CVRhP-P was observed both in the female
group (OR = 0.61; 95% CI: 0.56 to 0.66), as well as in
black patients (OR = 0.75; 95% CI: 0.63 to 0.88),
patients of Hispanic origin (OR = 0.62; 95% Cl: 0.50 to
0.79), and for Asian patients (OR = 0.63; 95% CI: 0.46
to 0.85) (GRADE: Iow ¢, ne ger 2)-5%

Regional initiatives, such as the Michigan Cardiac
Rehab Network, have explored collaborations between
hospitals and CVRhP centers to improve participation.
This approach identified 95 hospitals and 84 centers,
achieving a 33.4% enrollment rate, where barriers
such as limited capacity, lack of referrals, and geo-
graphic and financial challenges persisted (GRADE:
Very 1ow g e per 3)->

Technology-enabled redesign of CVRhP ser-
vices, such as the model implemented at Bucking-
hamshire Healthcare NHS Trust, improved the
capture, storage, and review of patient data. This
model included a secure technology platform and
standardized processes, which were associated

with a higher admission rate (84.3% vs. 76%, p =
0.006), a reduction in 6-month readmissions (4.3%
vs. 8.9%, p = 0.015), and a higher program adher-
ence rate (75.6% vs. 47.4%, p < 0.001) (GRADE:
moderate ¢ ns gt 4)-°%

In addition, sp_ecif_ic factors such as physicians’ pos-
itive perceptions of the benefits of CVRhP-P, the geo-
graphic proximity of the CVRhP unit, and a lower
perception of barriers to care improve referral likeli-
hood. Patients with a greater sense of personal control
over their disease tend to be referred more (p=0.001)
(GRADE: 10W 4 pg pet 5)-5°

Adusumalli S et al highlighted that in hospitals with
automated referral systems, 85.7% of patients were
referred to CVRhP-P, compared to 31.6% in control
group hospitals (GRADE: low 5, pe ger 6)-5%°

Management is the way an institution organizes the
activities of a productive, creative, or service process,
seeking to meet proposed goals within a quality control
framework. In relation to the CVRhP-P, this strategy
helps us guarantee a safe, efficient, self-sustaining,
and user-satisfactory service, provided to the greatest
possible number of patients. Management includes the
procurement and coordination of human, technologi-
cal, and financial resources, along with the explicit
interaction of stakeholders at the operational, regula-
tory, scientific, and academic levels, among others.
Some recognizable stages in management processes
are planning, operation, supervision, database devel-
opment and analysis, control, auditing, and process
reengineering.%%’

Program modality. Initially, CVRhP programs were
based on therapeutic physical training, with patients
hospitalized in residential centers and highly super-
vised, due to fear of complications during exercise
sessions. Over time, some programs evolved to an
outpatient modality, where patients received therapy
in the hospital and then returned home. Subsequently,
care for these patients was extended to an unsuper-
vised home setting once the patient had completed the
in-person intensive phase. Technology now allows us
to contact, advise, direct, and monitor patients
remotely, through videoconferences or online biomet-
ric data collection devices. There are even applica-
tions designed using artificial intelligence that could
direct therapies and make decisions in the absence of
healthcare personnel. The program should begin as
early as possible, and its duration will depend on the
patient’s characteristics.
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PICO

G2-R1

3.1 Common elements of cardiovascular rehabilitatiol d

Class (Strength)

prevention

It is recommended that the benefits associated with the CVRhP-P be
widely disseminated among healthcare providers and the general
population, in an effort to increase patient referrals to these
programs. This will include the impact on survival, quality of life, and
reduction in healthcare costs

G2-R2

It is recommended that patients with CVD, whether post-PCl or post-
surgical, be referred to the CVRhP-P through optimized strategies,
such as electronic referral, the use of liaison managers, and explicit
physician recommendation, in order to increase their participation
rate.

G3-R2

It is recommended that patients at low cardiovascular risk who
participated in the initial part of the in-person CVRhP-P continue with
a distance rehabilitation program in order to maintain their
adherence.

G2-R6

PICO

G12-R6

It is recommended that the CVRhP-P leader establish precise, patient-
centered indicators and goals, both at the clinical and technical levels,
in order to ensure adequate quality control of interventions based on
patient outcomes

3.2.1 Patient First Evaluation

Class (Strength)

It is recommended that a comprehensive assessment be performed at
the start of a CVRhP-P, including a detailed medical history, functional
physical, nutritional, and psychosocial assessment. This will allow us
to obtain the necessary information to assess the level of frailty,
classify the patient's risk, design a training plan, determine the level
of supervision required, and set goals for each individual case.

G12-R1

It is recommended that patients' nutritional status and body
composition be assessed in order to establish an appropriate
nutritional diagnosis and treatment. This assessment may include
anthropometry or more sophisticated technique:

G12-R4

It is recommended to assess the mental health status (depression,
anxiety, or personality disorder) of patients in CVRhP-P, in order to
identify psychological risk factors and establish appropriate
interventions that contribute to improving treatment adherence, HR-
Qol, and reducing cardiovascular mortality.

G12-R2

It is recommended to perform a comprehensive functional
assessment prior to enrollment in cardiac rehabilitation, including
objective tests of exercise tolerance (such as the 6-minute walk test or
cardiopulmonary exercise testing), muscle strength (e.g., handgrip
strength or one-repetition maximum tests), balance (tandem stance
or the Tinetti test), and mobility (gait speed or the Timed Up & Go
test). The purpose of this assessment is to identify relevant functional
limitations, personalize the CR intervention, establish a baseline to
evaluate progress, and detect conditions such as frailty or fall risk that
may require specific adaptations to the program

G12-R5

It is recommended that hand grip and quadriceps muscle strength be
assessed in patients participating in a CVRhP-P, in order to establish
an initial diagnosis and prognosis, as well as to prescribe ThPhT in a
targeted manner.

G12-R7

It is recommended to evaluate coronary anatomy, presence of
ischemia, ventricular function, electrical stability, as well as
ergometric response in patients in a CVRhP-P, in order to perform a
comprehensive risk stratification.

G12-R3

PICO

G13-R3

It is recommended to evaluate biomarkers such as NT-proBNP, hs-
CRP, and troponins in patients in a CVRhP-P, according to the
physician's clinical judgment, in order to establish a prognosis and
evaluate the achievement of goals during follow-uy

3.2.2 Risk stratification Class (Strength)

It is recommended that maximum exercise tolerance be assessed in
all patients with CVRhP-P, in order to predict long-term survival and
guide follow-up.

Level of Evidence

C-EO

Level of Evidence

Level of Evidence

/B

C-/B+

Applicability

Disseminate guidelines,
establish interactions
with stakeholders, public
policies, and advocacy.

C-/B+

Disseminate guidelines,
establish interactions
with stakeholders, public
policies, and advocacy.

C-/B+

1t06

C-/B+

C/B

C+/B+

12,6

Applicability

1to6

C-/B+

1to6

C-/B+

1,24and 6

C+/B+

1,24 and 6

C-/B+

1to6

C+/B+

1to6

C+/B+

C/B

C-/B+

1to6

Applicability

1to6

. . . . Continues,
Figure 32. General recommendation table (continuation). ( )
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G13-R1

It is recommended to evaluate the chronotropic response and HR
recovery in patients in a CVRhP-P, in order to stratify the risk of
overall mortality, cardiovascular mortality, the incidence of acute
coronary syndromes or atrial fibrillation.

C+/B+ 1t06

G14-R1

It is recommended to use some method of assessing myocardial
perfusion in patients with symptomatic coronary artery disease in
CVRhP-P, in order to identify the presence of ischemia.

C+/B+ 1.6

G14-R5

An exercise test is recommended upon admission of patients with
congenital heart disease, in order to assess their exercise tolerance,
hemodynamic abnormalities or arrhythmias

C+/B+ 1,6

G14-R2

It is recommended that the arrhythmogenic status of patients
participating in CVRhP-P be assessed through appropriate studies, in
order to identify the risk of developing arrhythmias associated with a
poor prognosis.

C+/B+ 1,6

G15-R4

It is recommended to stratify the risk of patients in CVRhP-P, in order
to identify those who have a higher probability of complications
during training and consequently, adjust the exercise plan,
prescription, and assign monitoring.

1,24and 6

G15-R5

Patients with reduced exercise tolerance who have not improved at
the end of CVRhP-P (non-responders) will be re-stratified as high risk.

G15-R1

It is recommended to systematically include the main risk indicators
for each patient in the CVRhP-P, preferably using scales validated for
the target population, in order to calculate the probability of
experiencing adverse events associated with ThPhT, assign the
appropriate level of supervision, and prescribe individually.

1,2,4and 6

G13-R2

It is recommended to evaluate the response of systolic blood pressure
during exercise testing and recovery in patients in a CVRhP-P, in order
to calculate the risk of cardiovascular events and mortality.

1to6

G13-R6

Exercise testing is recommended for patients in a CVRhP-P to assess
the risk of potentially lethal exercise-induced arrhythmias.

G13-R4

Exercise testing is recommended for patients with coronary artery
disease to estimate the risk of ischemia and other adverse events
associated with therapeutic physical training.

1to6

G13-R5

An exercise test is recommended upon admission of patients with
congenital heart disease to assess their ExTol, hemodynamic
abnormalities, or arrhythmias.

1to6

G14-R3

It is recommended to evaluate metabolic indicators such as blood
glucose, cholesterol, LDL-C, HDL-C, and triglycerides before and after g
CVRhP-P, in order to identify goal attainment and audit the program's
results.

G15-R2

It is recommended to perform a risk stratification process in the
pediatric population with congenital heart disease, with a
comprehensive assessment of anatomical, functional, hemodynamic,
and electrophysiological parameters, for the purpose of planning and
supervising physical training in CVRhP-P. This information also
supports the recommendation or disqualification for sports
participation.

1,24and 6

G14-R4

G7-R1

It is recommended to request inflammatory markers in patients in a
CVRhP-P, particularly post-infarction, in order to assess the risk of
future acute coronary events.

3.2.3 Therapeutic physical training (ThPhT) Class (Strength)  Level of Evidence 1 Applicability

It is recommended that patients in a CVRhP-P perform ThPhT, at least
aerobic and strength training, in order to increase their exercise
tolerance and quality of life.

1to6

Figure 32. General recommendation table (continuation).
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G7-R4

It is recommended that therapeutic physical training be prescribed fo
patients in a CVRhP-P, based on the principles of physical exercise and
risk stratification, with the goal of safely improving their exercise
tolerance and quality of life.

G16-R5

It is recommended that patients with ischemic heart disease perform
ThPhT (aerobic and resistance training) in order to increase their
exercise tolerance.

G7-R5

It is recommended to train the respiratory muscles of patients in
CVRhP-P, in order to improve their inspiratory strength, minute
volume, forced inspiratory volume, exercise tolerance and HR-QoL.

G7-R10

It is recommended that the intensity of physical training be prescribed
for patients in a CVRhP-P based on ergometric assessment and non-
aerobic physical qualities, so that ThPhT sessions generate an
effective and safe stimulus

G2-R4

It is recommended to develop a comprehensive and individualized
plan with 36 ThPhT sessions, in order to increase exercise tolerance,
increase HR-Qol and reduce all-cause mortality in patients
participating in a CVRhP-P.

G5-R1

It is recommended that all CVRhP-P have an emergency care protocol,
a properly equipped area, and personnel trained in cardiopulmonary
arrest care (BLS, ACLS, PALS), in order to offer immediate and
effective care during a cardiovascular emergency and thus reduce
associated mortality and morbidity.

G5-R3

It is recommended that the type and level of monitoring for ThPhT
sessions in CVRhP-P be assigned according to the patient's risk and
the type of facility, in an effort to optimize resources and include the
largest number of patients without compromising patient safety.

G7-R3

It is recommended that patients undergoing sternotomy surgery
begin their rehabilitation program in the early postoperative period
(Phase I) to reduce complications resulting from prolonged rest,
taking care to assess sternal stability and avoid movements that could
displace it, for at least 4 weeks. Patients with pacemakers can begin
the program from the first week after implantation to avoid shoulder
disability and reduce the risk of hematoma or lead dislodgement. In
patients undergoing arterial puncture, physical exercise can begin
from the first week to improve quality of life and exercise tolerance,
minimizing the risk of complications at the puncture site. In the case
of femoral arterial access, the presence of local complications,
especially AV fistulas, must be ruled out.

G7-R7

It is recommended that a comprehensive activity planner be
developed for each patient, individualized and scheduled, with
precise identification of the ThPhT characteristics, medical
consultations, appointments with other disciplines, or requested
studies, so that the activities are carried out and supervised in a
visual, harmonious, precise, effective, and safe manner

1to6

1to6

1to6

1to6

1,26

G7-R6

It is recommended to monitor the progression of ThPhT according to
the comprehensive planner and provide feedback on necessary
adjustments based on the response to exercise, preferably changing
one component at a time, in order to generate a safe and effective
adaptation.

G7-R12

It is recommended that patients in CVRhP-P perform a self-
assessment of their health status before each ThPhT session, in order
to reduce the risk of exercise-related adverse events, improve
empowerment, and promote adherence.

G18-R8

PICO

Patients with heart failure in CVRhP-P are recommended to train with
interval training, in an individualized, highly supervised, and in-person
manner, whenever their conditions permit, in order to improve
exercise tolerance and ventricular function.

3.2.4 Nutritional assessment and advice

Class (Strength)

Level of Evidence

1to6

1to6

1,26

1to6

1to6

1,4and 6

1to6

Applicability

Figure 32. General recommendation table (continuation).
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It is recommended that the CVRhP-P nutrition specialist motivate
patients to implement a Mediterranean diet, in order to reduce
cardiovascular mortality, all-cause mortality, MACE, and reducing
body weight, blood pressure, and hypercholesterolemia.

G8-R5

It is recommended that nutritional interventions in CVRhP-P include
educational, stress management, and social support procedures, with
the goal of improving adherence, reducing weight, and controlling
biological parameters such as lipids and blood glucose.

G8-R4

lla

C-/B+

1,24and 6

A specific nutritional assessment and intervention is recommended
for patients with congenital heart disease, in order to identify
nutritional risk and establish a regimen appropriate for their age and
type of disease.

G8-R3

lla

C-/B+

1,24and 6

CEO

C-/B+

1,24and 6

Assessment of dietary intake in patients in CVRhP-P using self-
G8-R2 assessment tools, such as the 24-hour recall, is recommended in order
to personalize nutritional intervention.

lib

C-EO

C-/B+

124,56

The "dieta de la milpa" (cornfield diet) could be used within a CVRhP-
P, in patients unable to establish another type of diet such as the
Mediterranean, as an alternative to reduce body weight and improve

G8-R7

nutritional adherence

3.2.5 Psychological evaluation and counseling

It is recommended to systematically assess the HR-QoL of patients in a
CVRhP-P, using validated tools such as the HeartQoL questionnaire, SF|
36 or the MLHFQ, to identify and modify the physical or emotional
factors that affect it.

G9-R8

It is recommended to systematically assess psychological risk factors
in patients in a CVRhP-P, using psychological, neuropsychological, or
G9-R4 self-assessment tests, in order to identify their presence and offer
early therapy to improve HR-QoL and reduce symptoms of anxiety
and depression

llb

Class (Strength)

lla

C-EO

Level of Evidence

C-/B+

1,2,4and 6

Applicability

Psychotherapeutic support is recommended for patients who have
suffered a cardiovascular event, with the aim of improving their HR-
Qol, reducing symptoms of depression and anxiety, and promoting
adherence to CVRhP-P

G9-R6

lla

It is recommended that patients with coronary artery disease receive
specific psychological or pharmacological interventions within a
CVRhP-P, in order to reduce anxiety and depression levels and
improve the mental component of HRQol

G9-R3

lla

Mindfulness-based stress management techniques are recommended
G9-R5 for patients in a CVRhP-P, in an effort to reduce depression and
anxiety levels.

lla

It is recommended that patients with coronary artery disease in
G9-R7 CVRhP-P receive cognitive-behavioral therapy, in order to reduce
levels of depression and anxiety

lla

It is recommended to promote the structuring of comprehensive
support networks (social, family, psychological and work) in patients
in a CVRhP-P, in order to reduce cardiovascular mortality and
morbidity.

G9-R2

lla

It is recommended to use specific psychological interventions in the
G9-R1 search for improvement of depression symptoms and possibly a
reduction in cardiovascular morbidity.

3.2.6 Patient education.

It is recommended that CVRhP-P offer health education activities to
patients, including knowledge about CVD, identification and control
G7-R2 of risk factors, and proper exercise training techniques, with the goal
of improving adherence to a cardio-healthy lifestyle and reducing the
risk of exercise-related complications.

3.2.7 Daily Life Tips

It is recommended that patients with CVD resume sexual activity
based on their exercise performance and the rational prescription of
medications for sexual dysfunction, in order to safely improve their
quality of life.

G11-R2

lla

Class (Strength)

Class (Strength)

C-LD

Level of Evidence

CLD

Level of Evidence

C-/B+ 1,24and 6
C-/B+ 1,24and 6
C-/B+ 1,24and 6
C-/B+ 1,24and 6
C-/B+ 1,24and 6
C-/B+ 124and6
C/B+ Include specialty in social
work
C-/B+ 1,24and 6

C-/B+

C-/B+

Applicability

1,4and 6

Applicability

1,24 and 6

Figure 32. General recommendation table (continuation).
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It is recommended that patients with CVD avoid alcohol consumption
G11-R4 in order to reduce the risk of adverse cardiovascular events associated
with it.

C-/B+ 1,24and 6

It is recommended that all patients with CVD receive explicit, written
medical advice on when and how to resume driving, so that they can
drive again without the risk of road accidents due to inability to
G11-R3 control the car, associated with cardiovascular disease or sequelae. It
is important to clearly state in writing when the patient should not
drive again, in consultation with transportation medicine specialists
when the case warrants it.

C-/B+ 1,24and 6

It is recommended that post-sternotomy patients not lift more than 1
kg of weight between both upper limbs until 6 to 8 weeks after
G11-R1 surgery and comply with the "stay-in-the-tube" strategy, in order to
maintain sternal stability and prevent dehiscence of the surgical
wound.

C-/B+ 1,245and 6

It is recommended that physicians provide informed advice to
patients who wish to travel by air, based on their health status and
the type of flight, in an effort to reduce the incidence of adverse
G11-R5 events or cardiovascular mortality during the flight. The written
medical summary should specify the patient's diagnosis, medical
treatment, electrical therapy devices, as well as the disqualification or
eligibility for travel, and, finally, specific advice for the trip.

C-/B+ 1,24and 6

It is recommended that patients with stable CVD use a sauna bath at a
moderate temperature (60-70°C) for short periods (up to 10

minutes), followed by a 30-minute recovery period in the supine
position, in order to reduce blood pressure and improve endothelial
and ventricular function. Advice should be individualized according to
the patient's risk level.

G11-R6 C/B+ 1

PICO 3.3.1 Critically ill patient Class (Strength)  Level of Evidence C/B Applicability

Early mobilization of patients with cardiovascular disease admitted to
intensive care units is recommended, in order to reduce their length
of stay and increase the likelihood of discharge from the hospital and
the return to independent walking.

G10-R1 C+/B+ 124,5and 6

It is recommended that hospitalized patients receive pulmonary
physiotherapy techniques several times a day to reduce the rate of
nosocomial pneumonia, length of stay, duration of MVA, and hospital
case fatality.

G10-R5 C+/B+ 1,24,5and 6

It is recommended that critically ill patients receive early mobilization
therapy, particularly those on mechanical ventilation or ventricular
assist device (ECMO), to facilitate discharge from the ICU and hospital,
reduce length of stay, and improve exercise tolerance and HR-QoL.
This therapy should be performed by highly trained personnel, with
extreme safety precautions.

G10-R4 C+/B+ 1,24,5and 6

It is recommended that patients with ventricular assist devices receive
an early mobilization program to reduce critically ill patient
syndrome. This therapy should be performed by highly trained
personnel, with extreme safety precautions.

G10-R3 C+/B+ 1,24and6

Aerobic exercise is not recommended for critically ill patients in
G10-R2 intensive care units, as the risk would outweigh the potential benefit, C-LD 1,24and 6
and the available evidence is limited.

PICO 3.3.2 Ischemic Heart Disease Class (Strength)  Level of Evidence C/B Applicability
It is recommended that patients who have suffered an acute coronary
syndrome be included in a CVRhP-P, in order to reduce the rate of all-
G16-R1 cause mortality, cardiovascular mortality, recurrent ischemic events
and rehospitalizations, increase exercise tolerance, improve HR-QoL
and optimize care costs

It is recommended that patients with stable angina be included in
highly specialized CVRhP-P, with the aim of improving exercise
tolerance and reducing the intensity, duration, and frequency of
angina episodes, in conjunction with conventional treatmen

C+/B+ 1t06

G16-R8 lla C+/B+ 1to6

. . . . Continues,
Figure 32. General recommendation table (continuation). (Continues)
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G16-R3

G17-R8

Patients who survived an acute myocardial infarction are
recommended to enroll in a CYRhP-P program to increase their return
to work, preferably in their previous job, and to reduce the number of
days of work disability

3.3.3 Post-intervention patients

It is recommended that the CVRhP-P cardiologist, in coordination with|
the treating physician, ensure that patients with MitraClip comply
with antiplatelet therapy or chronic oral anticoagulation as indicated,
in order to reduce thromboembolic or bleeding events in these
patients.

G17-R7

It is recommended that the CVRhP-P cardiologist, in coordination with|
the attending physician, supervise that patients after surgery or
transcatheter implantation of heart valves comply with antiplatelet
therapy or chronic oral anticoagulation as indicated, in order to
reduce thromboembolic or bleeding events in these patients.

G17-R11

Patients scheduled for cardiac surgery are recommended to enroll in
a prehabilitation program to increase exercise tolerance, reduce the
rate of postoperative complications, reduce hospital stays, and
improve HR-QoL.

Class (Strength)

lla

G17-R3

It is recommended that hospitalized patients with a recent
implantation of an electrical stimulation device (pacemaker/ICD),
ventricular assist device, or transthoracic catheters be mobilized
carefully and progressively, in or out of bed, by highly trained
personnel, as long as their clinical condition allows, in order to
improve prolonged rest syndrome in critically ill patients.

lla

C+/B+

1,2,4and 6

Applicability

1,2,4and 6

1,24and 6

1to6

G17-R2

It is recommended that upper limb strength training be started in
post-thoracotomy patients between 4 and 6 weeks according to risk
factors for complications, as long as there is no evidence of sternal
mobility, and that mobilization be progressed to tolerance (without
pain or instability), in the search to improve strength in thoracic limbs
and reduce the risk of sternal dehiscence.

lla

C+/B+

1,2,4,5and 6

G23-R2

It is recommended to avoid active mobilization of the ipsilateral arm
in patients with a pacemaker / ICD implant during the first 24 hours,
as well as restricting strength exercises in that arm during the first 4
to 6 weeks, in order to reduce the risk of electrode or generator
displacement

lla

G23-R4

Patients with pacemakers and defibrillators are recommended to be
included in in-person ThPhT programs supervised by qualified
personnel to improve exercise tolerance, muscle strenght, and HR-
Qol.

lla

C+/B+

C+/B+

1,24,5and 6

1to6

1to6

G17-R4

The implementation of a CVRhP-P is recommended in children post-
cardiac surgery, in order to improve their exercise tolerance and HR-
QolL.

lla

G17-R1

G18-R10

Post-surgical scar care techniques such as hydration, massage, dry
needling, taping, laser, extracorporeal shock wave therapy, and
ultrasound are recommended for patients postoperatively after
cardiovascular surgery, provided there are no contraindications, to
reduce pain or itching and improve the structural characteristics of
the scar such as pigmentation, elasticity, thickness, and area.

3.3.4 Heart Failure
It is recommended that patients with heart failure be included in a
CVRhP-P with in-person therapeutic physical training, in order to
increase their exercise tolerance, HR-QoL, and reduce the rate of re-
hospitalizations

G18-R9

It is recommended that heart transplant patients undergo CVRhP
therapy before and after surgery to increase muscle strength, exercise
tolerance, and HRQoL, as well as reduce postoperative complication
rates and hospital stays.

lla

Class (Strength)

C+/B+

1to6

C+/B+

C+/B+

1to6

Applicability

1to6

C+/B+

1to6

Figure 32. General recommendation table (continuation).
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G18-R11

Patients with heart failure are recommended to perform resistance
training to increase muscle strength and exercise tolerance.

G20-R1

It is recommended that patients be included in a CVRhP-P during the
peri-heart transplant period, in order to increase their exercise
tolerance and muscle strength

G20-R3

It is recommended to measure and monitor the intensity of physical
training in post-heart transplant patients using scales of perceived
exertion or a percentage of VO2peak (CPET), in order to generate a
sufficient and safe stimulus to induce physiological adaptation to
physical exercise.

G20-R2

Supervised ThPhT is recommended for post-heart transplant patients,
using various modalities such as continuous moderate aerobic
exercise, interval, strength, or combined training, with the aim of
increasing exercise tolerance and muscle strength.

G19-R5

It is recommended that highly trained personnel carefully assess
blood volume parameters, mean arterial pressure, the presence of
atrial or ventricular arrhythmias, the status of invasive lines and
electrodes, as well as wound care in patients with ventricular assist
devices in CVRhP-P, in an effort to reduce the incidence of
complications associated with the mobilization of these patients.

G18-R1

It is generally recommended that patients with heart failure consume
a moderate amount of sodium (2 to 3 g/day) and have mild to
moderate fluid restriction (1.5 to 2 L/day) to ensure that these
changes are sustainable and associated with a decrease in symptoms
and hospital readmissions.

G19-R1

It is recommended to include patients with heart failure and
ventricular assist devices such as ECMO in CVRhP-P, to perform early
mobilization and ThPhT by highly trained personnel, in order to
improve myopathy in critically ill patients, increase muscle strength,
lung function, reduce MVA time, ICU stay, and improve HR-QoL.

lla

C+/B+

1to6

C+/B+

1to6

C-/B+

1to6

C+/B+

1to6

C+/B+

1t06

C-/B+

1,2,4and 6

C+/B+

1to6

G18-R4

A comprehensive nutritional intervention is recommended for
patients with heart failure in CVRhP-P, with an adjusted caloric intake
between 22 and 35 kcal/kg/day and a protein intake of 1to 1.2
g/kg/day, in order to preserve muscle mass, improve HR-QolL, and
reduce complications associated with malnutrition and cachexia.

lla

C-LD

C-/B+

124and6

G18-R12

It is recommended that patients with stable, low-risk CVD who can
receive minimal supervision and who have attended an initial in-
person phase (Phase I) be integrated into a home-based CVRhP-P,
including telemedicine, in order to overcome barriers that impede
medium- and long-term compliance, increase adherence, and reduce
healthcare costs.

llb

C-LD

C-/B+

1,24,56

G18-R3

G21-R2

It is recommended that patients with heart failure taking digoxin or
lisinopril not drink green tea, in order to avoid interfering with the
pharmacodynamics of these medications

3.3.5 Heart valve disease

It is recommended that patients postoperatively undergo heart valve
surgery or intervention be admitted to a CVRhP-P in order to improve
exercise tolerance, HR-QoL, and reduce medium-term mortality and
rehospitalization rates.

llb

Class (Strength)

llb

G21-R1

Patients with valvular disease undergoing valvular surgery or
intervention are recommended to enter a CVRhP-P in order to
increase their exercise tolerance.

llb

C-LD

Level of Evidence

C-/B+

C+/B+

1,24and 6

Applicability

Tto6

C+/B+

1to6

G21-R4

Patients with mitral valve disease are recommended to enrollin a
CVRhP-P, according to their risk level, in order to improve exercise
tolerance, HR-QoL, and lung function.

G21-R3

It is not recommended that patients with severe aortic heart valve
disease perform strength training (isometrics)
3.3.6 Peripheral arterial disease

11

Class (Strength)

C-LD

C+/B+

1to6

C-EO

Level of Evidence

C-/B-

Applicability

Figure 32. General recommendation table (continuation).

(Continues)



H. llarraza-Lomeli et al. SOMECCOR/SMC CPGs on CVRhP (2025)

G22-R1

It is recommended that patients with peripheral arterial disease of

the lower limbs, particularly those who are symptomatic, be included
in CVRhP-P, with the aim of increasing walking distance and improving
the claudication threshold.

C+/B+

G22-R4

It is recommended to measure the ankle-brachial index in patients
admitted to a CVRhP-P, in order to identify those at high risk of
presenting major adverse outcomes

G22-R2

It is recommended to perform ThPhT on a treadmill, for patients with
peripheral arterial disease of the lower limbs, on a treadmill, with a
moderate to high intensity that causes claudication, in search of
improvement in the distance walked, reduction of symptoms and
increase in HR-QoL

C+/B+

G22-R3

1to6

Tto6

1to6

It is recommended to request carotid circulation evaluation with
Doppler ultrasound in patients with coronary artery disease in CVRhP-
P, in order to identify and refer those patients with atherosclerotic lla
carotid artery disease to a specialist for evaluation and corresponding
treatment.

C+/B+

G22-R5

PICO

G23-R3

1to6

Patients with stable chronic aortic disease or successfully resolved

through surgery or intervention, are recommended to participate in
cardiac rehabilitation programs (CVRhP-P) based on their risk level Ilb
and seeking to improve exercise tolerance, maintain blood pressure
targets, and enhance health-related quality of life.

C+/B+

3.3.7 Cardiac arrhythmias Class (Strength)  Level of Evidence

It is recommended that the intensity of physical exercise in patients
with atrial fibrillation be established by workload, VO2, or the scale of
perceived exertion (Borg scale 6-20), in an effort to achieve and
maintain a moderate exercise intensity.

G23-R1

PICO

G24-R1

It is recommended that ThPhT sessions be monitored with a high level
of electrocardiographic supervision and monitoring, based on
individual stratification, in order to identify serious arrhythmias and,
where appropriate, offer rapid and efficient intervention, such as
cardiopulmonary resuscitation and defibrillation.

C+/B+

3.3.8 Congenital Heart Disease Class (Strength)  Level of Evidence

Patients with congenital heart disease are recommended to perform
aerobic and strength training exercises, according to their risk
stratification and the ThPhT planner, in order to increase exercise
tolerance, muscle strength, and daily activity level.

C+/B+

G24-R2

It is recommended that pediatric patients with congenital heart
disease be included in a CVRhP-P, with sessions for balance,
coordination, strength, and flexibility, appropriate for their age, in
order to improve HR-QolL and exercise tolerance.

G24-R4

It is recommended to identify the nutritional status of children with
congenital heart disease in critical condition (ICU), in order to adapt
rehabilitation treatment to the patient's energy status.

G24-R3

It is recommended that children with congenital heart disease start
aerobic training at the beginning of puberty, in order to increase
exercise tolerance.

G25-R1

PICO

G25-R4

It is recommended that patients with pulmonary arterial hypertension
undergo highly supervised ThPhT, ideally in an inpatient setting, in

order to increase exercise tolerance, HR-QoL, and decrease systolic lla
pulmonary arterial pressure levels. It is important to weigh the risk-
benefit in patients with severe PAH.

C+/B+

3.3.9 Pulmonary arterial hypertension
Patients with stable pulmonary arterial hypertension and optimal
treatment are recommended to enter a highly supervised ThPhT
program, seeking improvement in quality of life and exercise
tolerance.

Class (Strength)  Level of Evidence

lla C+/B+

G25-R3

1to6

Applicability

1to6

1to6

Applicability

1to6

Tto6

1to6

1to6

1to6

Applicability

1t06

Patients with pulmonary arterial hypertension are recommended to
perform ThPhT based on breathing exercises, aerobic and strength
training, highly supervised and at low intensity, seeking to improve
distance covered in the 6-minute walk test, peak VO2 and HR-QoL.

lla C+/B+

1t06

Figure 32. General recommendation table (continuation).
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G22-R1

It is recommended that patients with peripheral arterial disease of

the lower limbs, particularly those who are symptomatic, be included
in CVRhP-P, with the aim of increasing walking distance and improving
the claudication threshold.

C+/B+

G22-R4

It is recommended to measure the ankle-brachial index in patients
admitted to a CVRhP-P, in order to identify those at high risk of
presenting major adverse outcomes

G22-R2

It is recommended to perform ThPhT on a treadmill, for patients with
peripheral arterial disease of the lower limbs, on a treadmill, with a
moderate to high intensity that causes claudication, in search of
improvement in the distance walked, reduction of symptoms and
increase in HR-QoL

C+/B+

G22-R3

1to6

Tto6

1to6

It is recommended to request carotid circulation evaluation with
Doppler ultrasound in patients with coronary artery disease in CVRhP-
P, in order to identify and refer those patients with atherosclerotic lla
carotid artery disease to a specialist for evaluation and corresponding
treatment.

C+/B+

G22-R5

PICO

G23-R3

1to6

Patients with stable chronic aortic disease or successfully resolved

through surgery or intervention, are recommended to participate in
cardiac rehabilitation programs (CVRhP-P) based on their risk level Ilb
and seeking to improve exercise tolerance, maintain blood pressure
targets, and enhance health-related quality of life.

C+/B+

3.3.7 Cardiac arrhythmias Class (Strength)  Level of Evidence

It is recommended that the intensity of physical exercise in patients
with atrial fibrillation be established by workload, VO2, or the scale of
perceived exertion (Borg scale 6-20), in an effort to achieve and
maintain a moderate exercise intensity.

G23-R1

PICO

G24-R1

It is recommended that ThPhT sessions be monitored with a high level
of electrocardiographic supervision and monitoring, based on
individual stratification, in order to identify serious arrhythmias and,
where appropriate, offer rapid and efficient intervention, such as
cardiopulmonary resuscitation and defibrillation.

C+/B+

3.3.8 Congenital Heart Disease Class (Strength)  Level of Evidence

Patients with congenital heart disease are recommended to perform
aerobic and strength training exercises, according to their risk
stratification and the ThPhT planner, in order to increase exercise
tolerance, muscle strength, and daily activity level.

C+/B+

G24-R2

It is recommended that pediatric patients with congenital heart
disease be included in a CVRhP-P, with sessions for balance,
coordination, strength, and flexibility, appropriate for their age, in
order to improve HR-QolL and exercise tolerance.

G24-R4

It is recommended to identify the nutritional status of children with
congenital heart disease in critical condition (ICU), in order to adapt
rehabilitation treatment to the patient's energy status.

G24-R3

It is recommended that children with congenital heart disease start
aerobic training at the beginning of puberty, in order to increase
exercise tolerance.

G25-R1

PICO

G25-R4

It is recommended that patients with pulmonary arterial hypertension
undergo highly supervised ThPhT, ideally in an inpatient setting, in

order to increase exercise tolerance, HR-QoL, and decrease systolic lla
pulmonary arterial pressure levels. It is important to weigh the risk-
benefit in patients with severe PAH.

C+/B+

3.3.9 Pulmonary arterial hypertension
Patients with stable pulmonary arterial hypertension and optimal
treatment are recommended to enter a highly supervised ThPhT
program, seeking improvement in quality of life and exercise
tolerance.

Class (Strength)  Level of Evidence

lla C+/B+

G25-R3

1to6

Applicability

1to6

1to6

Applicability

1to6

Tto6

1to6

1to6

1to6

Applicability

1t06

Patients with pulmonary arterial hypertension are recommended to
perform ThPhT based on breathing exercises, aerobic and strength
training, highly supervised and at low intensity, seeking to improve
distance covered in the 6-minute walk test, peak VO2 and HR-QoL.

lla C+/B+

1t06

Figure 32. General recommendation table (continuation).
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G25-R2

G26-R4

It is recommended that patients with pulmonary arterial hypertension
in functional class | and Il perform strength training exercises using
isolated muscle groups, with low workloads, according to their risk
stratification, with the aim of improving sarcopenia, muscle strength,
exercise tolerance and HR-QoL.

3.3.10 Dysautonomia
It is recommended that patients with dysautonomia have a high daily
intake of salt (6 to 10 g) and fluids (1.5 to 3 1), as tolerated,
individualized and dose-response, in the search for improvement of
symptoms and a reduction in the frequency of syncope

G26-R1

It is recommended that patients with dysautonomia perform aerobic-
based training, in horizontal mode (swimming or recumbent cycle
ergometer) and continue with conventional cycle ergometry and
treadmill, in order to improve exercise tolerance, HR-QoL and reduce
frequency of syncope, and improve neurosympathetic activity.

lla

Class (Strength)

lla

Level of Evidence

C+/B+

C-/B+

1t06

Applicability

1to6

C-/B+

1to6

G26_R2

It is recommended that patients with dysautonomia perform strength
training, preferably in the lower limbs, in order to improve quality of
life, exercise tolerance, and the occurrence of syncope.

lla

C+/B+

1t06

G26-R5

It is recommended that patients with dysautonomia be assessed for
depression or anxiety in order to identify and treat it early.

lla

G26-R3

G27-R2

Patients with dysautonomia and POTS are recommended to perform
orthostatic challenge training to reduce the number of syncopal
episodes and improve autonomic nervous system function.

3.3.11 Athletes with heart disease

It is recommended to perform risk stratification in athletes with heart
disease on an individualized and comprehensive basis, seeking to
assign an appropriate risk category for the recommendation for
return to sports.

G27-R1

It is recommended to evaluate athletes with heart disease in a
comprehensive and individualized manner, in order to issue a rational
opinion on eligibility or sports disqualification, in order to reduce the
risk of sudden death associated with the practice of intense physical
activity and, on the other hand, avoid unnecessary abandonment of
sports practice.

llb

Class (Strength)

lla

C-/B+

1to6

CEO

Level of Evidence

C-/B+

C+/B+

1to6

Applicability

1to6

C-LD

C+/B+

1to6

G27-R3

G28-R5

It is recommended that athletes who have been medically disqualified|
from participating in sports be evaluated by mental health specialists,
particularly to identify depression or anxiety, in order to detect this
problem early and initiate appropriate treatment.

3.4 Co-morbidity

It is recommended to offer general and pharmacological treatment
for conditions such as hypertension, diabetes, hypothyroidism, and
hyperuricemia to patients included in CVRhP-P, in order to optimize
cardiovascular outcomes.

G28-R1

It is recommended that written nutritional advice be systematically
offered to patients with obesity or overweight who are admitted to a
CVRhP-P, with the goal of reducing caloric and saturated fat intake
and body weight

G28-R4

It is recommended that patients with lung disease admitted to a
CVRhP-P perform aerobic and muscle-strengthening exercises, on an
individualized and supervised basis, in order to improve exercise
tolerance and reduce dyspnea

lla

Class (Strength)

lla

C-LD

Level of Evidence

C-/B+

C-/B+

1to6

Applicability

1to6

C-/B+

1to6

C+/B+

1to6

G28-R2

Patients with chronic kidney disease in the CVRhP-P group are
recommended to perform respiratory, aerobic, and resistance training
tailored to their risk stratification, with medical supervision and vital
signs monitoring, in order to improve exercise tolerance, HR-QolL, and
metabolic markers.

3.5.1 Pedagogical strategies in prevention

lla

Class (Strength)

Level of Evidence

C+/B+

1to6

Applicability

Figure 32. General recommendation table (continuation).
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It is recommended that patients admitted to a CVRhP-P receive a
planned cardiovascular education program that includes classes and
workshops on secondary prevention and risk factor identification and
control. This program seeks to reduce morbidity and mortality,
improve control of chronic conditions, and improve treatment
adherence.

PICO 3.5.2 Atherosclerosis Class (Strength)  Level of Evidence

G29-R4

It is recommended that smoking patients with CVD be included in a
formal smoking cessation program, which includes both
pharmacological and psychological therapy, in the pursuit of both
smoking cessation and long-term abstinence.

G4-R4

It is recommended to use LDL-C, non-HDL-C, and triglyceride levels as
the main indicators for lipid control in patients with ischemic heart
disease in CVRhP-P, and therapeutic goals will be determined by the
individual risk of each case, in order to reduce cardiovascular risk.

G4-R2

Patients with hypercholesterolemia are recommended for
pharmacological treatment, depending on their cardiovascular risk
G29-R1 level. Drugs such as statins, ezetimibe, PCSK-9 inhibitors, inclisiran, or
bempedoic acid may be prescribed to reduce LDL-C and triglyceride
levels and cardiovascular risk.

It is recommended that adult patients with heart disease in a CVRhP-P
complete the full vaccination schedule, which includes at least

G4-R1 immunization against coronavirus (COVID-19), influenza virus, and
pneumococcus, in order to reduce the morbidity and mortality
associated with these pathologies

It is recommended to investigate the presence of periodontal disease
in patients in a CVRhP-P, because it is associated with an increased
risk of coronary atherosclerosis, arterial hypertension, and atrial
fibrillation. This is done in order to achieve a lower level of systemic
inflammation and better control of arterial hypertension and
endothelial function.

G4-R3

It is recommended that obese children and adolescents engage in
aerobic and strength training to control their weight, reduce their
body fat percentage, waist circumference, blood pressure, LDL-C, and
blood glucose levels, and increase HDL-C.

G4-R5

It is recommended that a nutritionist evaluate patients who have
recently quit smoking, in order to identify and correct the onset of
G8-R1 eating disorders such as high-calorie, high-salt, high-fat, and high- lla
sugar foods, thereby preventing weight gain and cardiovascular risk
associated with an unhealthy diet.

It is recommended that patients with identified atherosclerosis
receive a dietary plan based on proven effective diets, such as the
G29-R2 Mediterranean, DASH, or even vegetarian diets, in order to reduce lla
the number and size of plaques, change their composition, improve
their lipid profile, and lower inflammation.

It is recommended that patients with ischemic heart disease
participating in a CVRhP-P follow a nutritional plan with reduced
G16-R6 calories and the inclusion of fiber, fish, and mono- or polyunsaturated lla
fats, in order to support pharmacological treatment in achieving lipid
level goals.

PICO 3.5.3 Heart valve disease Class (Strength)  Level of Evidence

Antibiotic prophylaxis is recommended before invasive dental
procedures in patients with prosthetic valves or other conditions that
place them at high risk for infective endocarditis, in order to reduce
the risk of developing this potentially serious infection.

G30-R4 C+/B+

Smoking Cessation Clini

1to6

Applicability

1,2and 6

1to6

1,2and 6

1,2and 6

1to6

1,4and 6

Tto6

1,24and 6

Applicability

It is recommended that post-valve surgery patients, particularly older
adults, be included in CVRhP-P to perform strengthening, balance,
G30-R3 and gait exercises, in order to improve muscle strength and exercise
tolerance, reduce the number of falls, and increase the time between
falls.

C+/B+

1to6

Figure 32. General recommendation table (continuation).
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G30-R2

G31-R5

In patients on chronic treatment with oral anticoagulants containing
vitamin K inhibitors, INR levels should be adjusted according to the
goals established by their clinical diagnosis and in coordination with
their treating physician, in an effort to reduce the rate of bleeding or
thrombotic events. Evidence regarding dietary adjustment in relation
to anticoagulant therapy remains controversial, and no
recommendation can be made

3.5.4 Arrhythmias and sudden death

Class (Strength)

It is recommended that patients within a CVRhP-P who present any
type of arrhythmia be evaluated by a cardiology professional who
should request consultation with an electrophysiology specialist
when, in his or her judgment and based on risk stratification and
analysis of the ECG trace, the patient presents alterations that
potentially put his or her life at risk, in search of a definitive diagnosis
and treatment and thus reduce the lethality associated with them.

G31-R2

It is recommended that patients admitted to a CVRhP-P who present
ventricular ectopics during training sessions or during ergometry be
studied in greater depth using various diagnostic methods and their
risk stratified, in order to select the appropriate therapeutic measure
in each case and thus reduce the likelihood of serious complications,
particularly in high-risk patients.

G31-R1

It is recommended that CVRhP-P staff who supervise high-risk
patients be trained to identify the appearance of arrhythmias,
ischemia, or hemodynamic alterations during ThPhT sessions and
immediately notify the attending physician, so that appropriate
intervention can be provided for each type of adverse event.

G31-R3

G5-R2

It is recommended that patients with heart disease follow a diet that
maintains serum potassium and magnesium levels within reference
parameters, in an effort to reduce the occurrence of arrhythmias.

3.6 Operational Management Class (Strength)

It is recommended that the director of the CVRhP-P observe the
regulations applicable to clinical and administrative operations,
infrastructure, equipment, staff training, accounting and tax
operations, as well as all other general regulations in accordance with
the Law, in pursuit of a lawful, effective, and sustainable
comprehensive practice.

G5-R4

It is suggested that cardiac rehabilitation gyms have spacious, well-lit
and ventilated training areas with appropriate accessibility and
suitable for patients with frailty and disabilities, in order to ensure a
functional and safe environment.

G6-R1

It is recommended that CVRhP-P be created, implemented, operated,
supervised, and audited within a structured quality management
model that includes mission, management, and support processes
(accounting, administrative, technical, etc.) in order to consolidate,
update, and innovate their operation.

G6-R2

It is recommended that CVRhP-P managers implement planning,
training, supervision, certification, and reengineering processes, as
well as strategies for recognizing and rating quality standard
indicators, risks, and threats, in order to improve operational
effectiveness and efficiency, particularly in areas of low compliance or
high risk.

G6-R3

It is recommended that the multidisciplinary staff of a CVRhP-P
receive appropriate training in their professional area according to
the type of rehabilitation unit and, in particular, have up-to-date
cardiopulmonary resuscitation courses (BLS, ACLS, or PALS) in order tg
offer an effective, efficient, and safe service.

G6-R4

It is recommended to implement continuous improvement strategies
that include auditing, clinical performance feedback, and training of
multidisciplinary teams, with the aim of promoting the systematic
identification of successes and opportunities for improvement in care
processes in CVRhP-P

G6-R6

It is recommended that eligible patients be referred to CVRhP-P
through automated referral systems, ideally with the support of inter-
agency networks, the use of liaison managers, and explicit referral by
treating physicians, in order to increase referral rates, reduce any
disparities in access to care, and increase the likelihood of receiving
the benefits offered by these programs.

C-/B- 1t06
Level of Evidence Applicability
C+/B+ 1to6
C+/B+ 1t06
C+/B+ 1t06
C-/B+ 1t06
Level of Evidence Applicability
C-/B+ 1t06
C+/B+ 1t06
/Bt Establish a quality
management culture
Establish li
/B stablish a quality
management culture
C-/B+ 1,24,5and 6
C-/B+ 1t06
/Bt 1to 6. Establish inter-

institutional networks.

Figure 32. General recommendation table.
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3.6.3.1 Quality indicators

Medical staff leading CVRhP-P must clearly identify
clinical care quality indicators to ensure that procedures
are performed according to scientific principles and that
patients are receiving the expected benefits. These
indicators will guide appropriate adjustments to provide
a safe and effective comprehensive service.

The certification process proposed by the ICCPR

comprises thirteen quality standards. (GRADE: very

680
lOW G6.Ro et 2)-

Cowie A et al. published a manuscript on the British
Association for Cardiovascular Prevention and Rehabilita-
tion quality standards and core components of CVRhP-P.
This group of clinicians set the importance of establishing
robust quality indicators to monitor the functioning of these
services, while emphasizing the multidisciplinary charac-
teristics of these programs. This working group proposed
six core components within six stages of CVRhP care,
which may be applicable to other countries, namely: (1)
Establishment of a competent multidisciplinary team, led
by a coordinator; (2) identification and referral of patients;
(3) early assessment of patient needs and identification of
personalized goals; (4) provision of a structured cardio-
vascular prevention program; (5) conducting a final
assessment of patients; and (6) Participation in the
National Cardiac Rehabilitation Certification Program and
reporting on management and the degree of goal achieve-
ment (Fig. 31) (GRADE: very low ;0. per 2)-%°

Several countries, including the United States, Can-
ada, Australia, and Japan, among others, have devel-
oped quality indicators for CVRhP-P, with the
highest-rated indicators focusing on post-program phys-
ical activity promotion, blood pressure assessment, and
communication with the treating physician. In the evalu-
ation of CVRhP-P, some areas with low operational qual-
ity were observed: stress-reduction counseling, smoking
cessation, inclusion of recommendations in the discharge
report, and blood glucose assessment. It is worth men-
tioning that systematic audits were only conducted in
Canada, the United Kingdom, and the Netherlands. The
main areas for improvement were patient and provider
education, reminder systems, organizational change,
and seeking financial reimbursement. Moghei M et al.
propose strategies to improve the quality of CVRhP-P,
including: 1) Education for both patients and healthcare
providers to increase awareness of best practices. 2)
Implementation of reminder systems to ensure adher-
ence to key interventions. 3) Organizational adjustments
to achieve quality standards. 4) Promotion of policies to

improve reimbursement and financing to ensure sustain-
ability and accessibility. (GRADE: low g o, get 1)-5%

Several members of the BACPR have emphasized the
importance of having robust quality indicators for
CVRhP-P, and proposed six core components to be ful-
filled: 1) education and health behavior, 2) control of risk
factors and lifestyle, 3) psychosocial health, 4) medical
risk management, 5) long-term strategies and 6) audit
and evaluation of the program. In addition, the following
strategies should be used to accredit these points: a) the
implementation of the six core components by qualified
and multidisciplinary personnel, coordinated by a clinical
leader, b) early identification, referral and admission of
eligible patients, c) initial evaluation considering the
needs of each patient with periodic review, d) establish-
ment of a structured CVRhP program with patient flow
diagrams, e) the final evaluation of each patient high-
lighting the clinical results, f) submission of data to the
central level and participation in unit certification pro-
grams (GRADE: low). GG_RZ_Ref_4).699

Specialists in China published a consensus with twen-
ty-six quality indicators of CVRP-P in post-myocardial infarc-
tion patients, seventeen of which focused on strategies to
improve the quality of the programs. Within these indicators,
five were highlighted as most in need of improvement,
namely: automatic referral of eligible patients, written recom-
mendations post-CVRhP, ThPhT prescribed based on the
initial evaluation, the inclusion of staff to educate patients, as
well as assessment and education on risk factors for coro-
nary artery disease (GRADE: low . o gor 2)-"°

(KM). The successful implementation and long-term
sustainability of a CVRhP center is directly linked to its
financial viability, which requires the involvement of
professionals in accounting and administrative areas.

Concluding remarks

Cardiovascular rehabilitation and prevention have
had to carve their own path from the very beginning. It
is important to acknowledge those who came before
us, professionals from various fields and eras who have
maintained their enthusiasm and translated it into their
scientific, clinical, and teaching work for decades.

Although the beneficial effects and safety of CVRhP-P
have been firmly established over the years, referring
patients to these programs and ensuring their adher-
ence remains a “Sisyphean task” today.

The main objective of these guidelines is to contrib-
ute to the improvement and standardization of clinical
practice, by providing a scientifically sound approach
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to addressing common clinical questions (PICO), for-
mulated by experts in the field.

Furthermore, the group of collaborators adhered to
the most rigorous standards currently in place for devel-
oping clinical practice guidelines and invited internation-
ally recognized external reviewers to participate.

These guidelines have a broad scope, so it is natural
that there will be gaps in the evidence which we hope
to address in future updates. Scientific knowledge is
advancing at a rapid pace and requires continuous
updating; therefore, future publications should continue
to uphold the purpose of this manuscript.
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