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3 BACKGROUND

3.1 Incidence and prevalence of myocardial infarction in older adults

In the last years, the average age of patients admitted to hospital for myocardial infarction (Ml) is
significantly increased: more than half of patients admitted to hospital for Ml are aged 70 years and more
(1). Older adults with Ml are at higher risk for recurrences and mortality. Taking into account the ageing of
the population, Ml prevalence and impact will further boost. Actual prevalence and incidence of Ml in

elderly patients (>75 years) in Western countries range between 15% and 20% (2).

Epidemiology of Myocardial Infarction in Older Patients From the Cardiovascular Health Study

Aoe Rangs (yrs) Dverall Men Waten
Mt
Privalence
75-19 134 192 0.1
BO-84 4.4 211 102
85-89 165 25 29
Incidenoe
-T2 128 183 8.6
HO-54 170 M5 s
B5-89 195 8.9 4.9
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3.2 Physical performance in older adults with myocardial infarction

Mobility limitation, sedentary behavior and physical inactivity are considered risk factors for a bad prognosis
in Ml patients. Older adults are the least fit and active group and cardiovascular diseases accelerate physical
deconditioning [3]. Occurrence of disability following MI, heart failure or cardiac surgery ranges between
45% and 75% in older patients [4,5]. Taking into account the high rate of cardiovascular events in older adults
and the above-mentioned high rate of disability following each event, assessing and preserving physical
performance in older adults represent a clinical and public health challenge. Even though the assessment of
functional capacity in older patients with cardiovascular disease is strongly recommended [6], the
assessment of physical performance of these patients is not included in routine clinical practice of
cardiologists, mainly because of lacking time and of the absence of trained personnel in performing physical

performance scales.

3.3 Scales for the assessment of the physical performance

Different scales and tools have been previously described with the aim to evaluate physical performance.

The most important methods are described as follows:

e Short Physical Performance Battery (SPPB): this battery is made up of 3 different sections designed
to assess lower limb function. The final score derives from the sum of the three sections. The total
SPPB score ranges from 0 (worst performance) to 12 (best performance) [7]. A score between 4 and
9 shows seniors still independent, but with reduced physical performance, which can therefore be
regarded as frail and at high risk of poor outcome, deserving special attention and specific
interventions in order to reduce the risk of adverse events. Data from literature confirm that SPPB
correlates with the risk of developing disability regardless of age, sex and presence of certain chronic
diseases. The SPPB score emerged as a powerful predictor of disability and mortality in the elderlies

with cardiovascular diseases such as heart failure and acute coronary syndrome [8].
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SPPB score and outcome

Gait speed: this is a valid, reliable, sensitive measure appropriate for assessing and monitoring
functional status and overall health in a wide range of populations. Thanks to its easy evaluation, it
may replace more complex physical performance tests. Recently, gait speed has been proposed as
a new useful “vital sign”. Previous studies demonstrated that usual gait speed is indicative of current
functional status and of several health outcomes. Decreased gait speed is associated with increased

all-cause mortality, especially cardiovascular mortality in older adults [9].
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Depiction of walking speeds and the associated outcomes

Walking Speed

M 2 ponty S increased

miobiry & ADY otsability
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e Handgrip strength: this test measures the force of contraction of the flexor muscles of the fingers
and forearm through the use of a dynamometer. From literature it is known as such index correlates
with the eventual malnutrition of the subject, with its capacity of recovery and with functional
recovery post-surgery, as well as to be in relation with age [10]. This test is not laborious, virtually
cost-free, well-administered in all patients admitted for Ml or aortic valve disease; as such, it is
readily identifiable as a method of coarse screening in older patients without known diagnosis of
"frail older adults", but at risk of being such. A recent metanalysis demonstrated that in older adults
with cardiac disorders, grip strength predicted cardiac death, all-cause death and hospital admission

for heart failure [11].
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Handgrip strength and outcomes in patients with cardiovascular diseases

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Ci IV, Randam, 95% CI
Celis Morales ~0.133 0.032 34.9% 0.88[0.82, 093] -
Colin Ramirez -0.052 0.13 14.3% 0.85 [0.74, 1.22] —
lzawa =0,376 0.191 8.2% 0.69([0.47,1.00] —_— -
lzumiya -0.399 0.219 b.o% 0.67 (0.44, 1.03] —'j
McNallan 0,002 0.113 16.8% 1.00 [0.80, 1.25) =
Sanchls -0365 01 19.2% 0.69[0.57, 0.84] =
Total (25% C1) 100.0% 0.83 [0.74, 0.94] -‘-
Heterageneity Tau® = 0.01; Ch* = 9.88, df = 5 (P = 0.0B); I = 40% 5{-]2 u—‘rs 1 %
Test for overall effect: Z = 2.93 (P = 0.003) Reduced cardlac death Increased cardiac death

Figure 2  Forest plot of the relationship between grip strength (5 kg) and cardise death. Data are disptayed as OR (95% Cl}, OV, cardiovascular; 1Y,
IMVETSR Varance

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% CI| IV, Random, 95% CI
Celis Marales -0.124 0.015 56.7% 0.88 [0.86, 0.91] ]
Colin Ramirez -0.114 0.076 10.7% 0.89 [0.77, 1.04) =
lzawa -0.376 0.181 2.2% 0.69 [0.48, 0.98] =
lzumiya -0.323 0.208 1.7% 0.72 [0.48, 1.09] ——
McDonald -0.313 0.092 7.7% 0.73 [0.61, 0.88) = =
MeNallan -0.119 0.089 8.2% 0.89[0.75, 1.06] =S
Sanchis -0.178 0.068 12.9% 0.84 [0.73, 0.956] Bt
Total (95% CI) 100.0% 0.86 [0.81, D.91] ¢
Heterogeneity: Tau® = 0.00; Chi* = 7.35,df = 6 (P = 0.29); ¥ = 18% I'{J > {!:5 i i 51

Test for overall effect: 2 = 5.64 (P < 0.00001) reduced death. increased death

Figure 3  Forest plot of the relationship between grip strengih (5 ky) and all-cause death, Dala are displayed as OR (95% O] 1V, inverse varlance.

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratia] SE Weight IV, Random, 95% ClI IV, Random, 95% CI
Celis Morales -0.134 0.026 A8.8B% 0.87 [0.83, 0.92]
Colin Ramirez -0.334 0.232 3.0 0.72[0.45, 1.13]
lzumiva -0.228 0,152 6.8% 0.80][0.59, 1.07]
Sanchis -0.006 0.078 21.4%  0.99 [0.85, 1.16]
Total (95% CI) 100.0% 0.89 (0,82, 0.96] |

Heterogeneity: Tau® = 0.00; Chi* = 3.72, df= 3 (P = 0.29); F = 19%

i i i i
Test for overall effect: Z = 2,90 (P = 0.004) Lot i e . 200

Reduced HF Increased HF

Figure 4  Forest plot of the relationship between grip smenath (3x kg and hospital admissean for heart failure (HF), Qata are displayed as OR {95%
Clh IV inverse vanance,

3.4 Preliminary findings from the FRASER study (NCT02386124)

Recently we conducted the “Frailty in elderly patients receiving cardiac interventional procedures”
(FRASER) study [12]. It assessed frailty and physical performance in older patients admitted to hospital

because of MI. Main results showed that:
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e many older patients admitted to hospital for Ml have an impaired physical performance at the

time of the discharge

e the commonly available scales of frailty and physical performance predict adverse events in older
adults admitted to hospital for MI, and SPPB demonstrates to have the best predictive value.

e SPPB shows the strongest association with adverse events, contributing the greatest incremental
value when added to a model containing baseline clinical and laboratory variables.

e SPPB shows a significant incremental value when added to validated risk scores such as GRACE

score and TIMI risk score.

Distribution of SPPB value in the FRASER population
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Predictive value of the different frailty scales
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3.5 Relationship between physical performance and quality of life

Mobility - the ability to walk without assistance - is a critical characteristic for functioning independently.

Mobility critically impacts on older adult's wellbeing and quality of life [13]. There is evidence that low
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physical performance in daily activities is associated with poor quality of life in older adults. Furthermore,

previous studies demonstrated that muscle strength plays an important role regarding quality of life. In
particular, lower extremity muscle mass, strength, power, and physical performance are critical
determinants of independent functioning in later life, a central tenet of quality of life. Data from literature
demonstrated that decreased muscle mass and physical performance were independently associated with
increased fear of falls and declined physical quality of life. These findings underline the importance of

preserving skeletal muscle health with advancing age [14].

Spearman correlation between physical performance assessed by SPPB and quality of life evaluated by

EQ5D *p<0,05

Instrument Short Physical Performance Battery

ECQ=50 Individual Domains

Mabaility 02577
welt-Care 0.1295*
Usual activities Q1670%
Fain (0.1400*

Depression 01230

3.6 Relationship between physical performance and mortality and hospitalizations

Low physical performance is common among elderly patients and it is related to higher rates of morbidity,
hospitalization and mortality [15]. Slow gait speed is strongly related to further cardiovascular events in Ml
patients who underwent successful percutaneous revascularization [15]. Data from SWEDEHEART registry
demonstrated in 22227 Ml patients that low physical activity level after Ml is related to increased mortality
over a 4-year follow-up. In older adults, any hospital admission for acute cardiac events further reduces the
overall physical performance with potential prognostic worsening in terms of death and re-hospitalization

[16].
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3.7 Cardiac rehabilitation and traditional centre-based secondary prevention

programs

Benefits of cardiac rehabilitation are widely demonstrated. While at the beginning cardiac rehabilitation had
been only provided for patients undergoing cardiac surgery, more recent evidence underlined the
importance of rehabilitation programs also in patients treated with percutaneous intervention [17]. As a
matter of fact, cardiac rehabilitation after ST-elevation myocardial infarction (STEMI) and non-ST-elevation
myocardial infarction (NSTEMI) is a Class IA recommendation from the American Heart Association/American
College of Cardiology and the European Society of Cardiology guidelines [18, 19]. In a large meta-analysis,
exercise training as a part of cardiac rehabilitation program was associated with a 22% reduction in cardiac
mortality rate [20]. The benefit of cardiac rehabilitation appears to be through direct physiological effects of

exercise training and through cardiac rehabilitation effects on risk factors control and lifestyle behaviors. The
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results of the BLITZ-4 study reinforce the evidence that cardiac rehabilitation should be the gold standard for

reaching the goals of secondary prevention after Ml [20]. In addition, registries” data showed that cardiac

rehabilitation in MI patients also reduces hospital readmission [21].
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3.8 Drawbacks of cardiac rehabilitation and centre-based secondary prevention

programs

Despite the benefits of cardiac rehabilitation, previous studies demonstrated that there is a high rate of early

withdrawal from cardiac rehabilitation programs; drop-out almost doubles the risk to die or to have a

recurrent cardiovascular event [22]. Furthermore, previous studies about cardiac rehabilitation only

considered a certain kind of population with MI, such as young patients. Some features of exercise

rehabilitation programs have been denounced as limits of cardiac rehabilitation program provided till now

Low enrollment of older Ml patients, who however represent the majority of Ml subjects

High number of sessions, which is related to low adherence, early withdrawal and high costs. This
concept is particularly important in older adults, who are not able to attend all rehabilitation sessions
because of logistic problems and dependency for transportation. Data from previous studies
revealed that monthly contacts should be successful [24].

Not early beginning of rehabilitation sessions after MI, that lead to the leak of capturing patients
when they are more receptive to change lifestyle. Indeed, previous studies demonstrated that
rehabilitation programs should start 3-4 weeks after the cardiovascular event, because in the
subacute phase MI patients are open to accept guidance about physical exercise to avoid future
cardiac events. Furthermore, retrospective studies suggested that for every day of delay between
hospital discharge and cardiac rehabilitation, there is an associated 1% decrease in participation [25].
Pack et al. found a significant improvement in attendance in the group of patients with early
appointment to cardiac rehabilitation centers [26].

Standardized cardiac rehabilitation activities cannot be generalized to all types of patients. It appears
to be necessary a better stratification of patients in term of physical performance in order to make

up a tailored physical activity program.
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e lLong-term maintenance of healthy lifestyle and physical activity is lacking. In meta-analyses it has

been demonstrated that these programs effectively reduce the 1-year incidence of total mortality,
cardiovascular mortality and nonfatal Ml [26]. However, these initial beneficial results were not
maintained during longer-term follow-up. The lifestyle changes adopted during the rehabilitation
period were probably not incorporated into daily routine. It could be due to several factors such as

absence of a home-based program, difficult physical exercises, fear of falls and low motivation.

Main reasons of patients’ withdrawal.

Patients who did
not participate in
outpatient programme
(rn=54), ni (%)
Problem with transpart 1o the rehabilitation centre 21(39)
Incornpatibility betwesn work and rehabilitation 7113)
Health problems 5{4)
Meressity of care of a family member 3E)
Expressed intention to participate, & (1)
bt elid ot artend any session
Mo rEasan Was giver 12.{22]

Brovold et al. compared two groups of older patients undergoing physical activity, one group attending
supervised physical exercises sessions, the other one following a home-based prescription. The results
showed that supervised sessions determine a greater improvement in term of lower limb function, but there
were no significant differences among other outcomes such as physical functioning, mental health, social
functioning and general health. This data suggests that combining a home-based program and exercise

sessions could be the best option [27].

Additionally, it has to be noted that last evidence highlighted the importance of a multi-domain approach
including dietary suggestions and physical activity sessions. Kaleta et al demonstrated that cardiac

rehabilitation programs improved frequency, duration and intensity of physical activity but nutrients intake
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did not meet the recommended levels so that they highlighted the importance of paying attention to dietary
habits in rehabilitation programs [28]. Guidelines about cardiovascular prevention published in 2016

underlined the importance of physical activity, diet and cardiovascular risk factors management suggesting

a multiparametric assessment of each patient [18].

3.9 Tailored physical activity intervention

Previous studies by Grazzi et al. and Chiaranda et al. provided a protocol of physical activity tailored on
physical performance of patients with cardiovascular diseases. It consists of a moderate self-paced 1-
kilometre treadmill test (1-k-TWT): the treadmill test is tailored taking into account patients’ physical
performance and the perceived exertion referred by each patient. This test allows the estimation of
cardiorespiratory fitness (i.e. VO2 peak, mL/min/kg) in patients with cardiovascular disease. The VO2 peak
determined with this moderate and perceptually-regulated treadmill-walk has been demonstrated to be
inversely associated with all-cause mortality in a large cohort of outpatients with cardiovascular disease over

a 10-year follow up [29,30].

Relationship between VO2 peak estimated by 1-k TWT and survival
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3.10 Preliminary findings from the HULK study (NCT03021044)

Last year the “Physical activity intervention for elderly patients with reduced physical performance after
acute coronary syndrome” (HULK study) was conducted in order to evaluate feasibility and effectiveness of
an early, tailored, low-cost physical activity program in older patients with impaired physical performance
discharged after MI. It was a multicenter, investigator-driven, randomized trial enrolling older Ml patients
with a moderate impairment of physical performance assessed by SPPB. Patients were randomized to
physical activity intervention (experimental group) or health education (standard of care group). Physical
activity intervention included 4 sessions of physical activity and a home-based program with a series of
calisthenic exercises. The primary endpoint was SPPB value 6 months after Ml; secondary endpoints

included quality of life and performance in some daily activities. Preliminary findings showed that:

o The physical activity intervention was feasible in older Ml patients with a high rate of attendance
(72% [95%Cl 64%-80%])

e The physical activity intervention significantly improved physical performance assessed by gait
speed and SPPB when compared to health education alone

e The physical activity intervention significantly improved quality of life when compared to health

education alone [31]
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4 RATIONALE

Elderly patients presenting with Ml are the highest risk population with the worst prognosis. No trial has
ever been designed to optimize their outcome through a systematic improvement of their physical
performance. Cardiac rehabilitation demonstrated to improve prognosis of patients after MI. However,
real-life data shows that older patients are not referred to rehabilitation centers or they have low rate of
attendance because of the high number of rehabilitation sessions and of logistic problems. So, data about

effectiveness of rehabilitation programs in older Ml patients is lacking.

The HULK pilot study enrolled older Ml patients, and it demonstrated the feasibility and effectiveness of an
early, tailored and low-cost physical activity intervention in terms of physical performance assessed by
SPPB score, that is strongly related to prognosis. Thus, our hypothesis for the PIpELINe trial is that an early,
tailored and low-cost multi-domain intervention may improve prognosis of older Ml patients compared to
health education alone. The primary outcome is a composite of 1-year cardiovascular death and hospital

readmission for cardiovascular cause.
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5 STUDY OBJECTIVES

5.1 Primary objective

e 1-year composite of cardiovascular death or hospital readmission for cardiovascular cause

To assess the superiority of the early and tailored physical activity intervention over health education
alone in terms of 1-year composite endpoint of cardiovascular death plus hospital readmission for

cardiovascular cause.
5.2 Main Secondary objectives

e 1-and 3-year all-cause death

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 1- and 3-year all-cause death.
e 1-and 3-year cardiovascular death

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 1- and 3-year cardiovascular death
e 1-and 3-year hospital readmission for cardiovascular cause

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 1- and 3-year hospital readmission for cardiovascular cause
e 3-year cardiovascular death or hospital readmission for cardiovascular cause

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 3-year cardiovascular death or hospital readmission for cardiovascular cause
e 1-and 3-year hospital readmission for heart failure

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 3-year cardiovascular death or hospital readmission for cardiovascular cause
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e 1-and 3-year myocardial infarction

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 1- and 3-year hospital readmission for myocardial infarction
e 1-and 3-year hospital readmission for coronary revascularization

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 1- and 3-year hospital readmission for myocardial infarction
e 1-and 3-year cerebrovascular accident

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 1- and 3-year cerebrovascular accident
e 1-and 3-year hospital readmission for any cause

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 1- and 3-year hospital readmission for any cause
e 1-and 3-year hospital readmission for any non-cardiovascular cause

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 1- and 3-year hospital readmission for any cause
e 1-and 3-year bleeding adverse events

To test the superiority of the early and tailored physical activity intervention over the health education

alone in terms of 1- and 3-year bleeding adverse events.
5.3 Other objectives

e 6-month, 1- and 3-year physical performance.

To assess the effect of the early and tailored physical activity intervention on physical performance

(SPPB, gait speed, handgrip strength) at 6-month, 1- and 3-year follow-up.
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e 1-and 3-year quality of life

To assess the relationship between physical activity intervention and quality of life at 1- and 3-year

follow-up.
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6 STUDY DESIGN, SCREENING AND RANDOMIZATION

6.1 Study design

Prospective, randomized, multicenter trial with blinded adjudicated evaluation of outcomes (PROBE).

6.2 Study flow chart
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6.3 Screening

All patients aged 65 years and older undergoing coronary angiography because of MI must be screened for
eligibility. The patient’s eligibility must be assessed after percutaneous revascularization of all lesions
considered susceptible of treatment. After verifying inclusion and exclusion criteria and after eligibility is
confirmed, written informed consent must be obtained prior to randomization. At the time of the discharge
(TO) SPPB test will be performed; in case of a score between 4 and 9, the patient will be evaluated 1-month
after discharge at the inclusion visit (T1). If SPPB value is confirmed to be between 4 and 9, randomization
will be performed. Key baseline patient characteristics (i.e., inclusion/exclusion criteria, demographics,
medical history, details of cardiovascular anatomy and of revascularization, ECG and laboratory test results,
echocardiographic data during the index hospitalization) will be recorded on the electronic Case Report
Forms (eCRF). All angiographic and echocardiographic data will be collected and forwarded to a core lab for

further assessment.
6.4 Randomization

Randomization will be performed during the inclusion visit (T1), 30 days after discharge. Randomization will
be performed centrally using an internet-based system. The patient identification number (Patient ID) and
the treatment allocation will be assigned by the central randomization system. Patients will be randomized
to physical activity group or health education group by a 2:1 allocation. Treatment allocation will be
assigned according to a computer-generated randomization list stratified by center. Randomization will also
be stratified by sex, clinical presentation (STE vs NSTE-MI), and SPPB value (4-6 vs 7-9). All randomized
patients are irrevocably in the study, whether or not they are subsequently found to be eligible, or actually
receiving the allocated treatment. Therefore, all patients must be followed until the pre-specified study end

date.
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7 STUDY POPULATION

7.1 Inclusion criteria

1. Patients 265 years AND

2. MI (STE or NSTE-MI)

3. Invasive management during index hospitalization including coronary artery angiography (+
percutaneous coronary revascularization) AND

4. SPPB value 4-9 at 1-month visit after hospital discharge AND

5. Informed consent
7.2 Exclusion criteria

1. Multivessel coronary artery disease or left main coronary artery disease candidate to surgical
revascularization

2. Planned staged PCI

3. Non-cardiovascular co-morbidity reducing life expectancy to < 1 year

4. Any factor precluding 1-year follow-up

5. Severe aortic or mitral disease

6. Ejection fraction <30%

7. Chronic heart failure NYHA [lI-IV

8. Severe cognitive impairment (SPMSQ <4)

9. Impossibility to do physical activity due to physical impairment
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8 STUDY PROCEDURES

8.1 Management Strategies

After coronary angiography and mobilization of patients, they will be checked for inclusion and exclusion

criteria. This information must be reported in eCRF.
8.1.1 General information about hospital discharge

At the time of discharge, a study investigator will explain to all patients aged 65 years and older the study
protocol, aims, risks and benefits. If the patient accepts the participation in the study, he/she will sign the
informed consent and he/she will be evaluated with SPPB test for the screening evaluation (T0). Patients with
SPPB score <4 or >9 will be excluded and will be followed up with exclusively clinical visit every year. Patients
with SPPB score 4-9 will be enrolled and data will be collected in the study CRF. A study brochure will be given
to patients (Appendix A). These patients will be re-evaluated at the inclusion visit 30 days later (T1); if SPPB
score will be confirmed to be between 4 and 9, patients will be randomized to physical activity intervention
(experimental group) or to the health education group (control group) with a 2:1 allocation. The
randomization will be stratified according to:
- gender M vs. gender F

- admission for STEMI vs. NSTEMI

8.1.2 Health education group

All patients randomized to health education during the inclusion visit are managed according to current
guidelines and as follows. Quality of life, functional capacity and home physical activity are assessed by

proper tools.
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Inclusion visit (T1)

e CHAMPS questionnaire
e EQ5D
e Gait speed evaluation

Study investigators perform a 20-min speech with patient and relatives about the major issues related to a
heart-healthy lifestyle with some suggestions as follows:

e Healthy food choices
1. including vegetables, fruit, cereals and water

2. avoiding foods containing saturated fat, foods and beverages with added sugars and salty
foods.

3. replacing saturated fat with monounsaturated and polyunsaturated fats from vegetable (oleic
acid as in olive oil and rapeseed oil) and marine sources

e Weight control in order to achieve and maintain healthy BMI (18.5 - 24.9kg/m?2)
e Smoking cessation and referral to special programs if necessary
e Stress management technique encouraging help from relatives and care givers

e Aerobic physical activity

1. Aerobic physical activity such as walking, and cycling should be privileged

2. At least 20 minutes on 5 days/week should be engaged in physical activity, emphasizing that
sedentary lifestyle is a risk factor

3. Graduation of the physical activity plan

4. Variation of activities by changing the type of performance or the way to do it

5. Alternation of physical activity with adequate rest breaks

6. Wearing the accelerometry while performing physical activity (Accelerometry is provided)

7. Association of some calisthenic exercises, calibrating breathes and movements (description and

teaching of 3 types of exercises)

e Some suggestions to make healthier patent’s daily routine:
1. Stairs rather than lift should be preferred
2. Getting off the bus one stop earlier and walking for the rest of the way
3. Going out for a walk with friends

4. For short trips, walking should be preferred

PlpELINe trial Protocol Version 1 — 26 Apr 2019 | STUDY PROCEDURES BeZ¥AkbX:!




PleE
L l\l‘e

8.1.3 Multi-domain Intervention

All patients randomized to multi-domain lifestyle intervention will receive dietary counselling, strict
management of CV and metabolic risk factors and exercise training. They will start the program with
counselling and supervised physical activity (PA) session immediately after the inclusion visit. Quality of life,
functional capacity and daily activities will be assessed by proper tools. Abou dietary counselling, it will be
provided by a nutrition professional with an individual face-to-face interview (60-90 min), where personal
dietary and patient’s daily diet are agreed. During follow-up sessions, new diet habits and diet compliance

will be assessed.

Following sessions (60+10, 90£10,

Nutritional interview with a 18010, 270£10 and 36010 days

. Diet i
professional ietary counselling after T0)

Weight, height, BMI Mediterranean diet Weight, height, BMI
Abdominal circumference, Recommendation about Abdominal circumference, plicometry
plicometry preference for:

Bioimpedentiometry by a libra
Bioimpedentiometry by a libra -olive oil

Medical therapy assessment
Allergies and medical therapy -at least 2 seasonal, fresh ' o _ '
assessment vegetable servings a day Diet objectives discussion
Blood values evaluation -moderate consumption of fresh Pat|en.t s new diet habit an.d
(heamoglobin, kidney function, fruit compliance to suggested diet

. . evaluation
glicemic and cholesterol levels

ot) -fish at least 2 times per week

Patient’s dietary habit: -legumes instead to meat

- How many meals/day? -limiting red meat

- Breakfast: sweet or
savoury

- Preference for meat or
fish

- Alcohol consumption

-limiting sugar and salt

-stop smoking
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Agreement on nutritional
objectives (weight loss, number
of meals/day etc)

The program provides 6 supervised PA sessions (30, 60, 90, 180, 270 and 360 days after TO).

At the end of each supervised session, calisthenics exercises derived from Otago Exercise Program are

prescribed.

Inclusion visit (T1)

Home-based program

Following activity sessions (60£10,
90110, 180+10, 270+10 and
360110 days after T0)

Pre-test:
o CHAMPS questionnaire
e measure of blood pressure

e positioning RS100 Polar
heart rate monitor to
constantly evaluate heart
rate

e Exercises derived from
Otago Exercise Program

e Gait speed evaluation

Start: walking on the level at 2.0
km/h or lower according to
perceived exertion

Every 30 seconds: increases of 0.3
km/h up to a walking speed
corresponding to a perceived

e Atleast 20 min of
continuous
moderate walking a
day (including 5 min
warm up and 5 min
cool down),
preferably 7 days a
week, wearing
accelerometry.
Patients are
instructed to follow
the same RPE goals.
The home-based
program is
individualized but in
agreement with
current
international
guidelines

Pre-test:
e CHAMPS questionnaire

e Evaluation of data
recorded by
accelerometry.

e Measure of blood pressure

e Positioning R$100 Polar
heart rate monitor to
constantly evaluate heart
rate.

e Exercises derived from
Otago Exercise Program

Start: walking at an updated
intensity compared to the previous
activity session

Every 30 seconds: increases of 0.3
km/h up to a walking speed
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exertion of 11-13 on the Borg scale
for 1 km *.

Every 2 minutes: rate of perceived
exertion (RPE) recording

Post-test:
e Measure of blood pressure.

e Discussion of test results:
patients are educated
about the clinical meaning
of cardiorespiratory fitness
obtained by the 1k-TWT,
expressed as
“cardiorespiratory index”,
that is the VO2peak
expressed as percent of the
age-predicted value.
Patients are advised that
the index will be used to
monitor efficacy of the
training program.

e Counselling on physical
activity: participants are
instructed to follow the
same RPE goals for the
home-based exercise
program

e Counselling on daily
activities, such as
gardening, or household
work encouraging to
gradually perform these
activities.

e Distribution of home
accelerometry

Exercises derived
from Otago Exercise
Program

corresponding to a perceived
exertion of 11-13 on the Borg
scale for 1 km *.

Every 2 minutes: rate of perceived
exertion (RPE) recording

Post-test:
e Measure of blood pressure

e Discussion of obtained
results

e Counselling on physical
activity and daily activities,
such as gardening, or
household work.

e Distribution of home
accelerometry

*: Subjects walking at a perceived moderate speed < 3.0 km/h will perform the test over the distance of

500-m. At the end of the test the averaged walking speed will be calculated.

8.1.4 Optimal Medical Therapy (OMT)

All patients regardless of randomization group receive OMT. Unless there is an absolute contraindication,

all patients receive complete revascularization (including culprit lesion and non-culprit lesions, the
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discrimination of the non-culprit lesions needing PCl can be based on angiography, coronary physiology or

intracoronary imaging) and standard secondary prevention with:

1. Aspirin 75-100 mg po daily

2. Ticagrelor 180 mg loading dose then 90 mg po BID or Clopidogrel 600 mg loading dose then 75 mg
od or Prasugrel 60 mg loading dose then 10 mg od. The choice of P2Y12 inhibitor is at Physicians’
discretion. Duration of DAPT will be prescribed according to DAPT guidelines, taking into account
the risk profile of each single patient (1 month for high bleeding risk patients).

3. An ACE inhibitor or ARB appropriately titrated to target a blood pressure of < 130/85. If the patient
continues to experience hypertension with BP > 130/85, additional blood pressure lowering
treatments should be added. The goal of antihypertensive therapy is to achieve and maintain a
target blood pressure (BP) of < 130/85 mm Hg.

4. Statin therapy: Atorvastatin 40-80 mg daily or rosuvastatin 20-40 mg daily or simvastatin 40 mg
daily. An LDL-C goal of < 1.8 mmol/L (70 mg/dL) or a reduction of at least 50% if the baseline LDL-C
is between 1.8-3.5 mmol/L (70-135 mg/dL) is recommended. If this goal is not achieved additional
lipid lowering therapy should be added (e.g: ezetimibe, PCSK9).

5. If the patient is diabetic, the goal is to maintain fasting blood glucose levels between 80-135 mg/dl
and hemoglobin Alc levels <7.0%, in accordance with published recommendations of International
Guidelines.

6. If the patient has significant LV dysfunction, diuretics, aldosterone antagonist or sacubitril/valsartan

should be considered according to symptoms and following current International Guidelines.
8.1.5 Follow up

After hospital discharge, routine clinical follow-up occurs at 1 month (T1, inclusion visit), 6 months (clinical
visit), 1 year and yearly clinic visits thereafter up to 3 years. At each visit, clinical outcomes (death, re-
hospitalization), compliance with medical therapy and smoking cessation, will be assessed. LDL, blood

pressure and glycemic targets, echocardiographic data, quality of life (EQ-5D), physical activity at home
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(CHAMPS), gait speed, handgrip and physical performance (SPBB) will be assessed at the 6-month, 1, 2 and

3 year-follow-up visits. Echocardiography will be performed at the time of the discharge and during the 1-

year follow-up visit. The following echocardiographic data will be collected:

e Morfological and functional measures of systolic and diastolic function of the left ventricle
e Morfological and functional measures of systolic and diastolic function of the right ventricle
e Aortic root diameters

e Left ventricle Global Longitudinal Strain (GLS) and GLS of the free wall of the right ventricle.
e Valvulopathy evaluation

e Estimation of mean and systolic pulmonary arterial pressure

e Estimation of the left and right ventricle stroke volume

8.1.6 Subject discontinuation

Each enrolled subject will remain in the study until completion of the required follow-up period,
however, a subject’s participation in any clinical study is voluntary and the subject has the right to
withdraw at any time without penalty or loss of benefit. Conceivable reasons for discontinuation may
include, but not be limited to, the following:

- Subject death

- Subject voluntary withdrawal

- Subject lost-to follow-up

A patient randomized to physical activity intervention may decide to stop the supervised physical activity
sessions, remaining in the protocol. The reason for subject discontinuation (to study or physical activity

sessions) must be documented on the eCRF and source documents.

8.1.7 Study completion

The study is considered complete for the subject if:

- The subject is considered lost to follow-up

- The subject voluntarily withdraws from the study

- The Investigator withdraws the subject from the study

- Upon study completion (3 years from enrolment).
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9 STUDY DEFINITIONS

9.1 Myocardial Infarction (MI)

MI will be defined according to the 4™ universal definition of myocardial infarction (32).

Universal definitions of myocardial injury and myocardial infarction

Critsria for myocamiial injury

The lerm myocard|al infury should be uied when there is evidence of elevated cardiac troponin values (cTnd with at least one value above
the 99th parcentile upper referonce Gmil (URL). The myocsrdial injury Is considerad azute I tkare s 3 rise and/or Fzll of ¢Th values.

Criteria for pcute myocardiad infarction (types 1, 2 and 3 MY

The term acibe myacardial filarchion should be used whan thare is acule myatardlal injury with linical evidence of acule mipocardial
tschasmia and with detection of a rise and/or fall of cTn values with at legst one value above the 99th percentiie URL and at least one of
thi Tallowing:

+ Symploms of myocardial lschaemia;

+ New lzchaamic ECG chatiges

+ Development of pathological O waves;

+ Imaging s¥idence of new loss of viahle myocardium or new reglonal wall mafion aomormality in a patfern consistent with an

mchasmic aetiology;

+ ldentification of a coronary thrombus by angiography or Eutopsy fnof for types2 or 3 Misi,
Past-martem demansiration of acule athero-thrombasis in the artery supplying tne infarcled myocandiom meets criterfa far fype il MI.
Evidence of an imbalsnce between myocatdial baygen supply and desmand unrdlsted Lo acute athero-thrombosts maats criteris fof fype 2 MI.
Cardiac death in patients with symptoms suggestive of myocardial ischazmsa and presumed new ischaemic tCEG changes before cln
yalues bacome avaliable or abnaormal meets criterla for fype 3 M.

Criteria for coronary procedure-feiated myocardial infarction (types 4 and 5 M)

Bercutaneous coranary intervention (PCH related M| s fermed fype da:Mi,
Coronary artery bypass grafting (CABG) ralsted MI s termed fype 5 M1,
Coronary procedure-related Ml < 48 hours after the indel procedurs s arhitrarily definsd oy an elzvation of cTn values> 5 Hmeas for
Pype da M and = 10 times for fype S Ml of the 92th peccentile URL In patients wilh normal basaling values, Patients wilh olevalod
pre-procadural oTn valies; in whom the pre-procedural cin loval are stable (< 20% variation) or falling, must meet the critera for
&> 5 or > 10 fold incraass and manifest & change from the bazeline yalue of > 20%%. In addition with ot least ane of the fiollowing!
+ Mew lschaemic ECG changes (this criterion ks related to type 43 MI anlyk
+ Development of new pathological Q waves;
+ Imaging =vigence of loss of viable myocardium that is prasumed to be new and In @ pattern consistent witn an ischaemic aetiology:
= Angiograpnic findings consistent with a procedural Fow-limiting complication such as coronary dissection, ccclusion of & major
epicardial artery or graft, side-branch ocelusipr-thrembus, disruption of callateral flow or distal embolization.
Isolated development of naw pathologlcal O Waves meels the L ype da M or tpe 5 M criteria with either revascularization protedure il
cinalies are elevatod and rising but f2ss than the pre-specified threshaldsfor PCl and CABG.
Other lypesol 4 Ml include type 4b M stent Ihrombaosts and type 4c MI restenosts that both mesl fype | M critedla,
Postrmortem demonstration of a procedure-related thrombis meets the fype 45 M| criteria.or fype 4b MI criteria if assoclated with a stenl.

Criteria for prior or slient/unrecognized myocardial Infarction

R ALT I PIETA HF 20H

Any one of the following criteria mesets the-diagnosis for prior or sitent/unrecognized ML
« Abnormal O waves with o without symptams |n the sbsence of non-lschasmic canses.
« Imaging evidence of loss of yviable myocardium in a psitern consistent with ischaemic aetiology.
» Patho-apatomical findings of 2 prior M,

The leading symptom that initiates the diagnostic and therapeutic cascade in patients with suspected Ml is
chest pain. Based on the electrocardiogram (ECG), two groups of patients should be differentiated: (1)
Patients with acute chest pain and persistent (>20 min) ST-segment elevation. This condition is termed ST-

elevation ACS and generally reflects an acute total coronary occlusion. Most patients will ultimately
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develop a STEMI. The mainstay of treatment in these patients is immediate reperfusion by primary
angioplasty or fibrinolytic therapy. (2) Patients with acute chest pain but no persistent ST-segment
elevation. ECG changes may include transient ST-segment elevation, persistent or transient ST-segment
depression, T-wave inversion, flat T waves or pseudo-normalization of T waves or the ECG may be normal.
The clinical spectrum of NSTEMI may range from patients free of symptoms at presentation to individuals
with ongoing ischemia, electrical or hemodynamic instability or cardiac arrest. The pathological correlate at
the myocardial level is cardiomyocyte necrosis. A small proportion of patients may present with ongoing
myocardial ischemia, characterized by one or more of the following: recurrent or ongoing chest pain,
marked ST depression on 12-lead ECG, heart failure and hemodynamic or electrical instability. Due to the
amount of myocardium in jeopardy and the risk of malignant ventricular arrhythmias, immediate coronary

angiography and, if appropriate, revascularization are indicated.

Mo myocardial injury?

Increased ofn =

Hvpoxaamis myocardial injury? Anaemes
of azite Ischaemis
Hypotension myocardial antricular
shock i.-'gw- tachyarrhythmiz
myocardial
Infaiction®
iy Heaart
ginease fallre
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Criteria for type 1 Ml

Detection of a rise and'or fall of cTn values with at |east one

value above the 9%th percentle URL and with at least ome of the

following:

Symptoms of acute myocardial ischaemia;

New izchasmic ECG changes;

Development of pathalogical Q waves;

Imaging evidence of new loss of viable myocardium or new

regional wall motion abnormality in a pattemn consistent with

an ischaemie astiology;

# |dentification of a coronary thrombus by angiography includ-
ing intracoronary imaging or by autopsy,®

Myocardial Infarction Type 1

Plague ruptureferosion with
acclusive thrombus

Plaguee ruptureferosion with
non-occluslee thiombus

FHB b8 W

Criteria for type 2 Ml

Detection of a nse and'or fall of cTn walues with at least one
value -above the 99th percentile URL, and evidence of an imbal-
ance between myocardial oxygen supply and demand unrelated
to coronary thrombosis, requiring at least one of the following:

# Symptome of acute myocardial ischaemia

o New ichaemic BCG changes;

» Development of pathological CQ waves,

® |maging evidence of new loss of viable myocardium or new
regional wall motion abnarmality ina pattern consistent with
an ischaemic aetiology.

Myocardial Infarction Type 2

Atharomchleronis and ockygen
supply/demand imbalance

VIshpRam of coranary
inlerovascula dyslunctica

Man-atheroscipratic
coranary disssction

Crygen supply/demand
Inibatance along

PR Fre———
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Criteria for type 3 Mi

Patients who. suffer cardiac death, with symptoms sugpestive of
myocardial ischasmia accompamed by presumed new ischaemic
ECG changes or ventricular fibrillition, but die before blood sam-
ples for biomarkers can be obtained, or belore increases in car-
diac biomarkers can be identified, or Ml is detected by autopsy
examination

9.2 Death

Deaths will be classified as cardiovascular, non-cardiovascular or undetermined cause according to ARC-2
criteria. Deaths of undetermined cause will default to cardiovascular (but will also be reported as a
separate subcategory of cardiovascular death to denote this uncertainty). Deaths related to the procedure
or complications of the procedure (or concomitant treatment) will be classified as cardiovascular. Within
cardiovascular deaths, hemorrhagic deaths will be clearly identified. Only deaths due to a documented non-

cardiovascular cause (e.g., cancer) will be classified as non-cardiovascular [33].

ARC-2 classification of death:

Type of DBeuth Dhfinician
Cmrlicn mwcubir Catdkre i uldr death s dolines gy Gasth
e resuting fromssrdiovoeulor cusmes The

el g cxtesporles ariiy L colie ot

1. Dieath counsied by ncure M)

L Duaihy cinesidd iy pudoen cardisr, induding
wrpw inraseed, daath

3 Dienth resultrgg Trom et lailune

4 Dhzath cassed by sboke

5 Lieath coused oy camavasoulir progedums

& Dezaehy venliieg o conditsiiss ok
femamhuge

¥, Datarty remiltgh g frony other Sandngy 12l

CaAv
P dsivcar il ancedla Pdontar Mo asrulir o th & delnndg i ang
LT dagth thal 1s not thought 1o be the reult ol

a ardhowsacislar couve. Tha follvwng came-
porley inay e colise tod

1, Dhetedy peiilting fram rmabignuncy

£ Dharty resulring Trom puilimonery caiiuaes

3. Dpath ciunnd by inletian (Incdsdes sseii)

4, Dheath resultiog Trom pairostes e Canns

3 Doaih resuding from sooden? M

& Dot Cmssed by offwr noocudiossads
argan i uli=s

7. Death jeaultrig from othier rancil dov iz
cular e

Lt riinod Lhetetarmoned cure of Soath n Selired 4t

deith not attributible Lo any other ol
mghry becsine of the dencs of aivy 1aie
waIE SourtE-documents. Sact Sk thi vl
e clantified o cardloy aseulir bor e pobs

deter rratualion

174 it iy vecamrlind it s
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Acute episode of a focal or global neurological deficit with at least one of the following: change in the level

9.3 Cerebrovascular accident

of consciousness, hemiplegia, hemiparesis, numbness, or sensory loss affecting one side of the body,
dysphasia or aphasia, hemianopia, amaurosis fugax, or other neurological signs or symptoms consistent with

stroke or transient ischaemic attack (TIA). Stroke and TIA are defined as follows:

e Stroke: duration of a focal or global neurological deficit 224 h; OR <24 h if available neuroimaging

documents a new haemorrhage or infarct; OR the neurological deficit results in death

e TIA: duration of a focal or global neurological deficit <24 h, any variable neuroimaging does not

demonstrate a new haemorrhage or infarct [34]

9.4 Hospital readmission
It is defined as every not elective admission to hospital after discharge and during study follow up. If
patients are admitted more than once, every admission will be collected as a single event. It could be a
readmission for any cause or a cardiovascular readmission, if it is due to cardiac problems such as heart
failure, arrhythmias, acute coronary syndrome, effort angina requiring hospitalization [35].

o Heart failure defined as hospitalization with clinical symptoms and objective signs of heart failure
including pulmonary edema, hypoperfusion or documented volume overload and necessitating a
medical intervention i.e. administration of IV diuresis or inotropic therapy, performance of aortic
valvuloplasty, institution of mechanical support (IABP or ventilation for pulmonary edema) or
hemodialysis for volume overload. Administration of IV therapies in clinic without admission will not
qualify as hospitalization events.

e Conduction disturbances and arrhythmias: any reported Arrhythmia: an irregular heart rate or
abnormal rhythm resulting in symptoms or requiring medical intervention. This includes (but is not
limited to) sinus bradycardia, premature atrial contractions, atrial tachycardia, supraventricular
tachycardia, atrial fibrillation, atrial flutter, AV nodal reentrant tachycardia, junctional rhythm,

premature ventricular contractions, ventricular fibrillation, ventricular tachycardia, and torsade de
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pointes. Conduction system defect requiring hospitalization: 2nd degree AV block (Mobitz I, Mobitz

), 3rd degree (complete) AV block. Interventions that may be required include (but are not limited
to) permanent pacemaker, temporary pacemaker, electrical cardioversion, electrical
cautery/ablation, medical cardioversion, and new medication (oral anticoagulation, rhythm or rate
controlling therapy).

e Acute coronary syndrome: it includes myocardial infarction (see definition above), unstable angina
defined as chest pain at rest or during minimal exertion without ECG signs of ischemia or abnormal
cardiac biomarkers.

e Stable coronary artery disease: it is defined by effort angina or evidence of new ischemia during

stress testing with indications to coronary angiography.

9.5 Detailed description of recommended diet, scales used in the study,
calisthenic exercises and of the procedures performed during physical

activity sessions.

Appendix B includes a summary table about timing of study procedures.

The Mediterranean diet was inspired by the eating habits of countries that border the Mediterranean sea (ie,
Spain, ltaly, and Southern Greece) and it is rich in whole-grains, leafy green vegetables, fruits, legumes,
unsalted nuts, herbs, spices, and extra virgin olive oil. It provides a moderate intake of lean proteins such as
fish and poultry, moderate alcohol consumption, and limited intake of red meat and sweets. By its very
nature, the Mediterranean diet limits or eliminates saturated fat, highly processed refined grains and sugars,
and red meat, lowering the risk of cardiovascular diseases. The Mediterranean diet provides anti- oxidants,
reduces inflammation of the vascular wall, modulates pro-atherogenic genes, alters gut microbiome, and
improves lipid panels by decreasing low density lipoprotein cholesterol (LDL-C) and raising high density

lipoprotein cholesterol (HDL-C) [36].
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In order to assess physical performance the following scales are performed:

e SPPB: this battery is made up of 3 different sections designed to assess lower limb function by 3 tests:
balance, walking speed and chair sit to stand. Balance test includes 3 parts: the maintenance of the
position with the feet together for 10 seconds, then the semi-tandem and finally tandem position again
for 10 seconds. The score of this section varies from a minimum of 0 if the patient is unable to maintain
position with feet together for at least 10 seconds to a maximum of 4 if the patient can accomplish all
the three tests. The second section of the test is intended to evaluate the progress for 4 linear meters
with usual pace; the score ranges from 0 if unable to 4 points if the patient can accomplish the task in

less than 4.80 sec. The third section investigates the ability to run for 5 consecutive times, getting up
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from a chair without using the arms. Also in this case, the score ranges from 0 if unable or if the
performance has a duration greater than 60 seconds, to a maximum of 4 points if such performance is
carried out in less than 11.20 seconds. The total SPPB score ranges from O (worst performance) to 12
(best performance). A score between 4 and 9 shows seniors still independent, but with reduced
physical performance [7]. SPPB is performed at the time of the discharge as a screening value, during
the inclusion visit prior the randomization, at 6 months, 1, 2 and 3 years.
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e Gait speed: A variety of testing protocols are available for assessing gait speed. Although a
standardized protocol has not been adopted, there is evidence available to help guide walking speed

test selection. In particular, a test of 10 meter distance is considered more clinically feasible than
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longer walkways. Patients are instructed to walk at usual pace for 10 meters. Time employed to

perform the test is recorder by a stepwatch [9]. It is performed during the inclusion visit as a basal
value and at 6 months, 1, 2 and 3 years.

Handgrip strength test (HGT): it involves the use of a dynamometer to measure the force of
contraction of the flexor muscles of the fingers, of muscles of the wrist and forearm. It is associated
with nutrition status of the subject, and with functional recovery post-surgery [10]. Each patient is
asked to squeeze the dynamometer three different times and the highest of the three is used to
reflect HGT. The measurement is performed with the patient seated, with the dominant hand and
the elbow flexed 90° [10]. All study staff is educated regarding correct HGT screening. In all centers
a Jamar hydraulic hand dynamometer (Patterson Medical, Warrenville, Il, USA) is used. The results
are expressed in Kilograms force. It is performed during the inclusion visit as a basal value and at 6

months, 1, 2 and 3 years.

In order to assess quality of life, the following test is performed.

EuroQol-5D (EQ5D): it is a simple instrument to evaluate health status and quality of life [37, 38]. It
has been previously validated in patients with cardiovascular disorders, including participants in
rehabilitation programs [39,40]. The EQ-5D instrument measures health status in 5 dimensions:
mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. Each dimension is rated
according to the following levels: i) no problems; ii) some problems; iii) extreme problems. The
guestionnaire employs a Visual Analogue Scale (VAS) to quantify perceived health. There is also an

algorithm to collect all data in a single score [40]. It is administered during the inclusion visit as a
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basal value and at 6 months, 1, 2 and 3 years. A copy of the questionnaire can be found in the

Appendix C.

In order to evaluate home physical activity a questionnaire and an accelerometry are provided:

o Community Healthy Activities Model Program for Seniors (CHAMPS) questionnaire: it consists of
41 questions about sport, leisure time activities, social activities, gardening and household working.
Time spent in the above-mentioned activities is required. It investigates self-reported activities
performed during the 4 weeks before (see Appendix D). It is one of the first physical activity
guestionnaires for older adults designed specifically for use in evaluating interventions that
primarily aim to increase levels of physical activity in older adults. Its sensitivity confirms the
appropriateness of this questionnaire for use in evaluating outcomes of physical activity
interventions for older adults [42]. It is a validated questionnaire for older adults and its usefulness
was confirmed by LIFE study [43]. It is administered during the inclusion visit as a basal value,
60£10, 90+10, 180410, 270+£10 and 360+10 days after TO, during the 6-month visit and at 1, 2 and 3

years.

Example of CHAMPS question.

e (Calisthenic exercises

A series of calisthenic exercises derived from Otago Exercise Program are prescribed to physical activity
intervention group making up the home-based program [44]. Three types of exercises are also prescribed to
health education group: they are selected according to physician decision. A detailed description of

calisthenic exercises is reported in the Appendix E.
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Physical activity intervention group performs the following protocol:

During the inclusion visit and during the following physical activity sessions each patient performs
calisthenics exercises for =5 min, followed by the 1k-TWT. This protocol has been demonstrated to be a
valid and simple tool for cardiorespiratory fitness estimation. It has been shown to predict survival and
hospitalization in outpatients with CVD, with and without preserved left ventricular ejection fraction.
During the first session (inclusion visit) subjects are instructed about the proper walking technique on a
motorized treadmill (Excite Med, Technogym, Cesena, Italy). Subjects are also instructed to select a pace
that they can maintain for 10 to 20 min at a moderate perceived exercise intensity (11-13 on the 6-20 Borg
scale). Patients continue their usual medications during exercise sessions to simulate the hemodynamic
responses during exercise training at home. Practice time (=5 min) is allowed to enable subjects to walk
comfortably at a light to moderate intensity without support. Tight gripping of the handrails is not allowed.
Patients are instructed to lightly rest a finger or two from one or both hands on the handrails for balance
only. Following this preliminary practice and warm-up phase, patients begin the walk on the level at a
walking speed of 2.0 km/h with subsequent increase of 0.3 km/h each 30 seconds up to the target
moderate perceived walking intensity. If the starting exercise intensity is perceived as more than moderate
(i.e. 214 on the 6-20 Borg scale), walking speed is decreased according to perceived exertion referred by
patients. RPE is recorded every =2 min adjusting walking speed if necessary in order to maintain the
moderate perceived exertion intensity. The time to complete either 1000-m is recorded and average
walking speed calculated accordingly. Heart rate (HR) is monitored continuously by using Polar RS 100 HR
monitor (Polar Electro, Kempele, Finland). Walking HR is averaged every 5 seconds and mean and maximal
values during the 1k-TWT are determined. Based on the results of the treadmill-walking practices, patients
are encouraged to replicate similar walking sessions at home and outdoors, in autonomy. As such, the
training program is individualized but following international recommendations with 30 to 60 minutes of
moderate-intensity aerobic activity (11-13 on the 6-20 Borg Scale), such as brisk walking, at least 5 days and

preferably 7 days per week. Less fit or less motivated patients are encouraged to accumulate the daily
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recommended volume in bouts of at least 10 min. The home program is adjusted regularly during the
subsequent visits that are scheduled at 60+£10, 90+10, 180+10, 270+10 and 360+10 days after discharge.
Follow-up sessions are created to motivate patients and promote further participation in physically active
lifestyle. History of changes in physical activity or symptoms, response to treatments and adverse events,
and assessment of walking capacity by the 1k-TWT are assessed at any follow-up examinations. During
these “booster” visits, the subject’s individualized goals (i.e. achievement of recommended level of physical
activity) are discussed and are used as a basis for adjustment of the exercise prescription. Benefits
associated with improved walking speed are explained, emphasizing the health consequences of being able
to walk faster and longer at a given RPE or heart rate. Patients who report advance toward goal attainment
receive praise and are encouraged to attribute accomplishments to their own abilities. Patients who report
to be less than ideally active are supported in order to overcome the limiting factors. Barriers to completing
the home program are discussed and solutions proposed, even during the 1k-TWT, as such functioning as
an informal “problem-solving” activity, integrated within the testing session. After the initial exercise
prescription, the intensity of walking is adjusted based on the patient tolerance with the aim of achieving
and maintaining rating of perceived exertion of 11 to 14 on the 6-20 Borg scale, which is from light to
somewhat hard. After each examination, patients are advised to gradually progress frequency and duration
of unsupervised home sessions up to 1-hour daily walks. For a more effective positive behavior change,
sports physicians, clinical exercise physiologists, and nurses involved in the program, share with patients
the personal goals to achieve and maintain the benefits. To this end, patients are encouraged to find how
and when they can realistically include regular walks in their daily routines. Less fit or less motivated
patients are encouraged to accumulate the recommended duration for walking training in bouts of at least
10 min. Patients with muscular-skeletal or neurological conditions limiting the walking ability, or simply for
those who did not like to walk, are encouraged to find other pleasant aerobic activity more likely to be
sustainable. Particularly, patients are educated to associate RPE, walking speed, and heart rate during the
1k-TWT, and comparison between prior sessions were made. Commonly, having increased weekly PA as

recommended, corresponds to higher walking speed at a given RPE, heart rate and drugs. On the contrary,
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if for any reason patients reduce weekly PA in respect to previous examinations, a reduced walking speed is

observed at a given RPE, heart rate and drugs. As such, patients become progressively aware of the

relevance of regular physical activity [29,30].

Practice time Speed selection period START Enjoy every day a wide variety of STOP
nutrients between foods listed

v

Enjoy every HR monitoring 1 km
dav a wide

9.6 Adverse event monitoring (and reporting to EC and DSMB)
The Investigator will monitor the occurrence of adverse events for each subject, during the course of
the study. All adverse events (AEs) reported by the subject, observed by the Investigator, or

documented in medical records will be recorded on the adverse event CRF, whether believed by the

Investigator to be related or unrelated to the investigational treatment. All adverse events will be
monitored until they are adequately resolved or stabilized. Serious adverse events will be periodically

reported to Ethic Committee.
9.7 Adjudication of clinical events

A committee consisting of clinicians who are blinded to treatment allocation will adjudicate primary and

secondary outcomes. Adjudication results will be binding for the final analysis.
9.8 Safety monitoring by Data Safety Monitoring Board (DSMB)

All adverse events will be reported to the DSMB and reviewed on an on-going basis throughout the

subject enrolment and follow-up period. The DSMB may request additional information as needed.
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10 STATISTICAL ANALYSIS PLAN

All statistical analyses will be performed by the Centro di Ricerca Clinica ed Epidemiologica of the University
of Ferrara under the supervision of Professor Stefano Volpato. Analysis will be performed on an Intention
to Treat (ITT) set, defined as all intentionally randomized patients, by randomization treatment. Supportive
per-protocol analyses will be performed on the primary and key secondary endpoints. A detailed statistical
analysis plan will be completed before the end of the study. In brief, continuous variables will be tested for
normal distribution with the Kolmogorov-Smirnov test and with visual estimate of Q-Q plot. Normally
distributed variables will be presented as mean+SD and compared by t test and 1-way ANOVA. Otherwise,
median [inter-quartile range], Mann-Whitney U and Kruskal-Wallis tests will be used. Categorical variables
will be summarized in terms of absolute and relative frequencies (percentages) and compared by using x2
test. One-sided tests will be done in order to check the superiority of physical activity. Statistical
significance will be set at a=0.05 level. Formal type-I error control will be ensured for the primary and the
key secondary endpoint by a sequential procedure where significance for the key secondary endpoint is
accepted only if the primary endpoint is positive. Kaplan-Meyer curves will be plot to describe survival free
from adverse events, and difference between groups will be test with log-rank test. The primary analysis
will be based on events of all follow-up time of each patient at the time of the database lock. Any
confounding factor will be tested by Cox regression models. Variables with a p-value <0.1 at univariate
analysis will be entered into a multivariable analysis to identify the independent predictors. When
appropriate, 95% Cl will be calculated. All analyses will be performed with STATA 13 (StataCorp, College

Station, TX).
10.1 Determination of the sample size

Considering previous studies and our experience (HULK study, NCT03021044), we may suppose a 1-year
primary outcome rate around 25%. Previous studies showed a benefit from physical intervention ranging
from 35% to 50%. Although the data should be considered with caution, we may suppose a reduction in the

primary outcome around 40%, that is an expected rate around 15%. Thus, based on alpha=0.05 and
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beta=80%, a total sample size of 435 patients is required. Estimating a possible loss of patients of 5% (N=21),

the final study population should be of at least 456 patients, 152 in control group and 304 in intervention

group.
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11 SUB-STUDIES

The protocol includes 3 pre-specified substudies. The possibility to participate in the substudy is left to

patient’s decision and doesn’t preclude the procedures of the main protocol. The first substudy, namely

anxiety and depression will involve all participating centers. On the contrary, the other two substudies will

be only performed in the Ferrara center. The analysis and reporting of these sub-studies will be totally

separate from the main study.

Anxiety and depression: previous studies reported an association between cardiovascular events
and a subsequent appearance of mood disorders which could determine a lack in following
secondary prevention recommendations. No data is available about these disorders in older adults.
In order to assess depression after Ml in older patients and the effect of physical activity
intervention on mood disorders, this sub-study will be performed. For a detailed description of this
sub-study see the Appendix F.

Mitochondrial function: in both study groups the mitochondrial functional are investigated starting
from blood samples and skin biopsy. Skin biopsy is performed to obtain fibroblasts. A summary of
the skin biopsy procedure is reported in the appendix I. In-vitro assessment of the mitochondrial
function is done on the fibroblasts of patients. The parameters obtained are related with the
effectiveness of physical intervention and with the benefit obtained. A total of at least 30 patients
is required. For a detailed description of the sub-study see the Appendix G.

Lymphocyte and miRNA activity: taking into account the immunosenescence and the benefits of
physical activity on the immune system, this sub-study aims to obtain data regarding T-lymphocyte
function in older adults and to assess the effect of physical activity intervention on the function of
the different groups of T-lymphocyte. Analyses of physical activity effects on micro ribonucleic acids

(miRNAs) are also performed. For a detailed description of this sub-study see the Appendix H.
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12 DATA MANAGEMENT

Data will be collected on electronic case report forms (eCRFs). The CRF must be signed by the investigator
or by other appropriate individuals who are authorized by the investigator. Signing of the ‘Study completion
— Investigator’s statement CRF’ must be done by the investigator and is considered to be the final

authorization of the CRFs.
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13 ETHICAL AND REGULATORY STANDARDS

13.1 Good Clinical Practice

The procedures set out in this protocol are designed to ensure that the investigator abide by the principles
of the Declaration of Helsinki and Good Clinical Practice Guidelines (ICH-GCP) in the latest version, in
conduct, evaluation and documentation of the study. A copy of these documents will be provided to each

centre. The study will be carried out in keeping with local legal requirements and International regulations.
13.2 Informed Consent of the Patient

Patients who meet all inclusion criteria and none of the exclusion criteria are deemed eligible. Before being
enrolled into the clinical study, the patient must provide written consent to participate in the study after
the nature, scope and possible consequences of the clinical study have been explained both orally and in

writing. All patients who signed informed consent must be listed on the Screening Log.
13.3 Approval of the Study Protocol

Before the start of the study, the study protocol and the informed consent form used at the site and other
appropriate documents must be submitted to and approved by the local Ethics Committee or Institutional
Review Board and the appropriate regulatory authorities in accordance with local legal requirements.

Documentation of Ethics Committee/IRB approvals will be required before sites are activated to randomize.
13.4 Maintenance of Records

The Investigator agrees to obtain a correctly completed informed consent form for each patient included in
the study. The investigator will maintain a personal list of patient numbers and patient names to enable
records to be found at a later date. The Investigator must maintain all study records, patient files and other
source data for the maximum period of time permitted by the hospital, institution or private practice.
However national regulations should be taken into account, the longest time having to be considered. For
trials performed in the European Community, the Investigator is required to arrange for the retention of

the patient identification codes for at least 15 years after the completion or discontinuation of the trial.
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13.5 Confidentiality

All patient names will be kept confidential. Patients will be identified throughout documentation and
evaluation by the number allotted to them by the study. The patients will be assured that all findings will be
stored on computer and handled in the strictest confidence. The Investigator agrees to maintain the

confidentiality of the study protocol.
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14 ADMINISTRATIVE RULES

14.1 Curriculum vitae

An updated copy of the curriculum vitae for each Investigator and co-Investigator will be provided prior to

the beginning of the study.
14.2 Confidentiality agreement

All goods, materials, information (oral or written) and unpublished documentation provided to the
Investigators (or any company acting on their behalf), inclusive of this protocol and the patient case report
forms are the exclusive property of the Cardiovascular Department of the University of Ferrara. They may
not be given or disclosed by the Investigator or by any person within his authority either in part or in
totality to any unauthorized person without the prior written formal consent. The Ethics Committee
members having the same obligation of confidentiality. The Investigator shall consider as confidential and
shall take all necessary measures to ensure that there is no breach of confidentiality in respect of all
information accumulated, acquired or deduced in the course of the trial, other than that information to be

disclosed by law.
14.3 Record retention in investigating centre(s)

The Investigator must maintain all study records, patient files and other source data for the maximum
period of time permitted by the hospital, institution or private practice. National regulations, however,
should be taken into account, the longest time having to be considered. For trials performed in the
European Community, the Investigator is required to arrange for the retention of the patient identification

codes for at least 15 years after the completion or discontinuation of the trial.
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15 OWNERSHIP OF DATA AND USE OF THE STUDY RESULTS

The Promoter (Azienda Ospedaliero- Universitaria di Ferrara) has ownership of all data and results collected
during this study. Full publication rights of the study data solely reside with the Study Principal Investigator.

The Study Principal Investigator must discuss all the study findings with the Steering committee before their

publications.

16 PUBLICATIONS

All study presentations and/or publication of the results will be based on clean, checked and validated data
in order to ensure the accuracy of the results. Publication of the main findings of this study will be authored
based on the contributions of the individuals to the overall study. All the trial participants (Investigators and

committee members) make a prior delegation of responsibility for primary presentation and/or primary

publication of the results to the Study Principal Investigator.
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17 STUDY ADMINISTRATIVE INFORMATION

17.1 Address list

17.1.1 Sponsor

Azienda Ospedaliero Universitaria di Ferrara, Italy

Via Aldo Moro 8, 44124 Cona (Ferrara), Italy
Telephone number: +39 0532 239000

17.1.2 Principal Investigator

Professor Gianluca Campo

Via Aldo Moro 8, Block 1D2, 44123 Cona (Ferrara), ltaly

Telephone number: +39 0532 236450

17.2 INSURANCE

Subjects who participate in this study will be insured against study related injury according to local
regulatory requirements. A copy of the certificate is filed in each investigator site file and in the trial master

file.

17.3 FUNDING AND SUPPORT
The project was presented for the call of Ricerca Finalizzata 2018 and obtained the grant by Ministero della
Salute (GR-2018-12367114). During the study, to achieve the scientific goal of the study and to permit the
coverage of the costs, the Principal Investigator can integrate the study budget with further fund raising
from private and public companies. The potential achievements will be immediately communicated to

Promoter and Regulatory Agencies (including Ethic Committee).

PIpELINe trial Protocol Version 1 —26 Apr 2019 | STUDY ADMINISTRATIVE INFORMATION ResVab!



PleE
L }\l‘e

18 REFERENCES

1. Madhavan MV, Gersh BJ, Alexander KP, Granger CB, Stone GW. Coronary Artery Disease in
Patients 280 Years of Age. J Am Coll Cardiol. 2018;71:2015-2040.

2. Gnanenthiran SR, Kritharides L, D'Souza M, Lowe HC, Brieger DB. Revascularisation
compared with initial medical therapy for non-ST-elevation acute coronary syndromes in
the elderly: a meta-analysis. Heart. 2017;103:1962-1969.

3. Van Jaarsveld CH, Sanderman R, Miedema |, et al. Changes in health-related quality of life
in older patients with acute myocardial infarction or congestive heart failure: A prospective
study. J Am Geriatr Soc 2001; 49(8): 1052-8.

4. Dolansky MA, Moore SM. Older adults’ use of post-acute and cardiac rehabilitation services
after hospitalization for a cardiac event. Rehabil Nurs 2008; 33(2): 75-83

5. Lawler PR, Filion KB, Eisenberg MJ. Efficacy of exercise-based cardiac rehabilitation post—
myocardial infarction: A systematic review and meta-analysis of randomized controlled
trials. Am Heart J 2011; 162: 571-84.

6. Forman DE, Arena R, Boxer R, et al. Prioritizing Functional Capacity as a Principal End Point
for Therapies Oriented to Older Adults With Cardiovascular Disease A Scientific Statement
for Healthcare Professionals From the American Heart Association. Circulation.
2017;135:e894-e918

7. Guralnik J, Simonsick E, Ferrucci L et al (1994) A SPPB assessing lower extremity function:
association with self reported disability and prediction of mortality and nursing home
admis- sion. J Gerontol Med Sci 42:85-94

8. Pavasini R, Guralnik J, Brown JC, et al. Short Physical Performance Battery and all-cause

mortality: systematic review and meta-analysis. BMC Med. 2016;14:215

PIpELINe trial Protocol Version 1 — 26 Apr 2019 | REFERENCES Wp¥abX:!



10.

11.

12.

13.

14.

15.

16.

PlpE
L }\l‘e
Middleton A et al, Walking Speed: The Functional Vital Sign, J Aging Phys Act. 2015 April ;
23(2): 314-322.

Roberts HC, Denison HJ, Martin HJ et al (2011) A review of the measurement of grip
strength in clinical and epidemiological studies: towards a standardized approach. Age
Ageing 40:423-429

Pavasini R, Serenelli M, Celis-Morales CA, et al. Grip strength predicts cardiac adverse
events in patients with cardiac disorders: an individual patient pooled meta-analysis. Heart.
2018 Nov 19.

Campo G, Pavasini R, Maietti E, Tonet E et al, The frailty in elderly patients receiving cardiac
interventional procedures (FRASER) program: rational and design of a multicenter
prospective study, Aging Clin Exp Res. 2017; 29 (5): 895-903

Peixoto TCA, Begot |, Bolzan DW etal, Early ecercise-based rehabilitation improved health-
related quality of life and functional capacity after myocardial infarction: a randomized
controlled trial, Canadian J Cardiol 2015;31,308-313

Davis JC, Bryan S, Li LC et al, Mobility and cognition are associated with wellbeing and
health related quality of life among older adults: a cross-sectional analysis of the
Vancouver Falls Prevention Cohort, BMC Geriatrics 2015; 15:75

Matsuzawa Y, Konishi M, Akiyama E et al, Association between gait speed as a measure of
frailty and risk of cardiovascular events after myocardial infarction, ] Am Coll of Cardiol
2013;61, 1964-72

Ekblom O, Ek A, Cider A etal, Increased physical activity post-myocardial infarction is
related to reduced mortality: results from SWEDEHEART Registry, J Am Heart Association

2018, d0i:10.1161/JAHA.118.010108

PIpELINe trial Protocol Version 1 —26 Apr 2019 | REFERENCES REEyAWZ:!



17.

18.

19.

20.

21.

22.

23.

PlpE
L }\l‘e
Kotseva K, Wood D, De Bacquer D et al, EUROASPIRE IV: A European Society of cardiology
survey on the lifestyle, risk factor and therapeutic management of coronary patients from
24 European countries, Eur J Prev Cardiol 2016; 23(6): 638-48.

Piepoli MF, Hoes AW, Agewall S, et al, European Guidelines on cardiovascular disease pre-
vention in clinical practice: the Sixth Joint Task Force of the European Society of Cardiology
and Other Societies on Cardiovascular Disease Prevention in Clinical Practice (constituted
by representatives of nine societies and by invited experts). Eur J Prev Cardiol
2016;23:NP1-NP96.

Ibanez B, James S, Agewall S et al, ESC Guidelines for the management of acute myocardial
infarction in patients pre- senting with ST-segment elevation: the Task Force for the
management of acute myocardial infarction in patients presenting with ST-segment
elevation of the European Society of Cardiology (ESC). Eur Heart J 2018;39:119-177.
Urbinati S, Olivari Z, Gonzini L, et al, Secondary prevention after acute myocardial
infarction: drug adherence, treatment goals, and predictors of health lifestyle habits. The
BLITZ-4 Registry. Eur J Prev Cardiol2015; 22 (12): 1548—-1556

Doimo S, Fabris E, Piepoli M, et al, Impact of ambulatory cardiac rehabilitation on
cardiovascular outcomes: a long-term follow-up study, Eur Heart J 2017; 40, 678-685
Pardaens S, Willems AM, Clays E et al, The impact of drop-out in cardiac rehabilitation on
outcome among coronary artery disease patients, Eur J Prev Cardiol 2017; 24(14):1490-
1497

Sunamura M, Hoeve N, Geleijnse ML et al, Cardiac rehabilitation in patients who
underwent primary percutaneous coronary intervention for acute myocardial infarction:

determinants of programme participation and completion, Neth Heart J 2017; 25: 618—628

PIpELINe trial Protocol Version 1 — 26 Apr 2019 | REFERENCES WEZYAWX:!



24.

25.

26.

27.

28.

29.

30.

31.

E

{3

Plp
R
Giannuzzi P, Temporelli PL, Marchioli R et al, Global secondary prevention strategies to
limit event recurrence after myocardial infarction: results of the GOSPEL study, a
multicenter, randomized controlled trial from the Italian Cardiac Rehabilitation Network,
Arch Intern Med 2008; 168 (20): 2194-204

Russell KL, Holloway TM, Brum M, et al, Cardiac re- habilitation wait times: effect on
enrollment. J Cardiopulm Rehabil Prev 2011;31: 373-377.

Pack QR, Mansour M, Barboza JS, et al, An early appointment to outpatient cardiac
rehabili- tation at hospital discharge improves attendance at orientation: a randomized, .
single-blind, controlled trial. Circulation 2013;127:349-355

Brovold T, Skelton DA, Bergland A, Older adults recently discharged from the hospital:
effect of aerobic interval exercise on health-related quality of life, physical fitness, and
physical activity, ] Am Geriatr Soc 2013 Sep;61(9):1580-5.

Kaleta D, Jegier A, Przegl Lek 2005;62(5):279-83

Chiaranda G, Myers J, Mazzoni G, et al. Peak oxygen uptake prediction from a moderate,
perceptually regulated, 1-km treadmill walk in male cardiac patients. J Cardiopulm Rehabil
Prev 2012;32:262-269.

Grazzi G, Myers J, Bernardi E, et al. Association between VO2peak estimated by a 1-km
treadmill walk and mortality. A 10-year follow-up study in patients with cardiovascular
disease. Int J Cardiol 2014;173:248-252.

Tonet E, Maietti E, Chiaranda G, et al. Physical activity intervention for elderly patients with
reduced physical performance after acute coronary syndrome (HULK study): rationale and
design of a randomized clinical trial. BMC Cardiovasc Disord

2018;201:18:98.https://doi.org/10.1186/s12872-018-0839-8

PIpELINe trial Protocol Version 1 —26 Apr 2019 | REFERENCES WEEyAbX:!



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

PlpE
L ‘\le
Thygesen K, Alpert JS, Jaffe AS et al, ESC Scientific Document Group. Fourth universal
definition of myocardial infarction (2018). Eur Heart J. 2018 Aug 25. doi:
10.1093/eurheartj/ehy462.

Garcia-Garcia HM, McFadden EP, Farb A et al., Standardized End Point Definitions for
Coronary Intervention Trials: The Academic research Consoritum-2 Consensus Document,
Eur Heart J 2018;39:2192-2207

Kappetein AP, Head SJ, Généreux P et al., Updated standardized endpoint definitions for
transcatheter aortic valve implantation: the Valve Academic research Consortium-2
consensus document, Eur J Cardio thor Surg 42(2012) S45-S60

Cutlip DE, Windecker S, Mehran R et al, Clinical End Points in Coronary Stent Trial: a case
for standardized definitions, Circulation 2007;115:2344-2351.

Martinez-Gonzalez MA, Salas-Salvado J, Estruch R, et al. Benefits of the Mediterranean
Diet: insights From the PREDIMED Study. Prog Cardiovasc Dis. 2015;58(1):50—60.

Nowels D, McGloin J, Westfall JM et al, Validation of the EQ-5D quality of life instrument in
patients after myocardial infarction. Qual Life Res. 2005;14:95-105.

Kiessling A, Henriksson P. Time trends of chest pain symptoms and health related quality of
life in coronary artery disease. Health Qual Life Outcomes. 2007;6:5-13.

Ellis JJ, Eagle KA, Kline-Rogers EM et al, Validation of the EQ-5D in patients with a history of
acute coronary syndrome. Cur Med Res Opin. 2005;21:1209-16.

Spertus J, Peterson E, Conard MW, et al. Monitoring clinical changes in patients with heart
failure: a comparison of methods. Am Heart J. 2005;150:707-15.

Eurich DT, Johnson JA, Reid KJ et al, Assessing responsiveness of generic and specific health

related quality of life measures in heart failure. Health Qual Life Outcomes. 2006;4:89-103.

PIpELINe trial Protocol Version 1 — 26 Apr 2019 | REFERENCES WEAbX:!



PlpE

L ‘\le

42. Stewart AL, Verboncoeur CJ, McLellan BY, et al. Physical activity outcomes of CHAMPS II: a
physical activity promotion program for older adults. J Gerontol A Biol Sci Med Sci. 2001;
56:M465-M470. [PubMed: 11487597]

43. Pahor M, Guralnik JM, Ambrosius WT, et al. Effect of structured physical activity on
prevention of major mobility disability in older adults: the LIFE study randomized clinical
trial. JAMA. 2014;311:2387-96

44. Shubert TE, Spring Goto L, Smith ML, et al. The Otago Exercise Program: Innovative delivery
models to maximize sustained outcomes for high risk, homebound older adults. Front

Public Health 2017;5: 54.d0i:10.3389/fpubh.2017.00054

PIpELINe trial Protocol Version 1 — 26 Apr 2019 | REFERENCES WeyZawX:!



19 APPENDIX A

Study brochure

A healthy litestyiz includes proper nutrition

Enjoy every day 3 witde varlety of nutrients Detween foods Hsted
belgw:

= Plenty of vegetsbles of different types amd colours, “and
legumes/beans

= Fruit -m

= Graln (czreal) foods, mostly wholegrain and/ar high cereal fibre
variefies, such as breacs, cerpals, rice; pasta, noodies, polenta,
coUSEOUs, nats, quines and Barley

» Lian meats and pouliny, fish. agas, tofu, nuts and seads

™
= Wilk, yoghurt, cheese with reduced far

i

~and drink water

Limit intake of foods containing satursted fat, added falt, added
stgars and alcohol such as biscuits, cakes, pastries, pies, prorstsed
meats, commercial burgers, pirra, fried foods, potate chips, crisps and
oThersayqury snacks,

1."*;:@

Healthy eating
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And now that | come home?

Bractical ihdications for patianly discharged afles doots coronany yndrame

LR

¥

If you are reading thiz brochurs it means you kave been admitted for
geute coronary syndrome, This has happened because in the vassels that
carry Mood to your heart 8 fally plague has broken, obstricting the
wessel. Been if the guilty plague has besn ssttfed, you ramain &t rigk of
developing other plagues, which may bresk, causing Serpus
consequences, For this reason, you will need to socurstely taks the
prescribed medications and perform periodic subgatients visits_ Buf it
fs mot ppee frere! Drugs are not encugh fo fight Tatty plagues, therefare
you need to adopt & heslthy liféstyle. based on proper nutrition and
phvysical activity,

Firstly, here below zome tips on resuming deily activities afier
hospitalization e fepooed:

. Stop Smaking
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= After hospital discharge, you should stay home in the first 2.3 gays,
then you are sliowed to gooutfor & short walk inthe pda'm, starting with
15-30 minutes 3 day, gradually Increazing the duration in the fellowing
days

s Ciggrelle smaking 15 ABSOLUTELY NOT RECOMMENDED

# sexial activity can ba resumed o few days sfter dischargeYon can
return to wiork 4 weeks alter dischargs, provided it 1z nof too physically
demanding

* Driving can be resumid 3-4 weeks affer the heart attack, o5 long 251t
does. not involve long or challenging travel

¢ You gan go on holiday, bot in case of 3 long journey take breaks a5
needed. fie sire to carmy 2n adequate supply of medication and clindeal
documentation. Avoid altitudes above 1500m, scuba diving, and flights
i yoe arg afraid of flyng.

Physical activi

1l Make physicat activity @ regutar babit

2} Graduptly incresse your physicat activity plan 1o awoid fabiges and
discomfart

3} Vary anttvities by changing the type of performance or the way 1o do it

4} ‘Wear youracceleromater when you perform physical activity

5). Alternate physical activity with adeguate breaks To regain strength and
renew the maotivation

= Do.at least 30 minutes of physical activity on 5 days
\ eoch week

Little suipgestions: "%P_ 9‘,&"

= Forshort trips, walk or cycle @nd leeve the car at home » ‘E’.J_r

PpE
L RE

For longer Trips, walk or cycle part of the way

Uza the stairs rather than the ift

Get off the bus one stop éarlier and walk the rest of the way
Park further away from your destination and walk,

Catch up with friznds for 3 walk, rather than sitting to chat
Flan outdeor actvities, like ke fding or walking,

Dion't =t the westher stop you, Try indoor actvities!

2 2 @

n |

A -_*A ffowing maee ond sitting less!
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Table main study and sub-studies procedures

6-month 1-year 2- and 3-
Hospital 60, 90, 180, clinical clixical year
. Screening (T0) | Inclusion (T1) 270, 360 days - - clinical
Admission visit after visit after -
after T1 visit after
TO TO
TO
Cardiovascular history X
Routine Blood
. X X X X X
examinations
Blood samples for
. X X X X X X
substudies
Skin biopsy X X
Physical examination X X X X X X
EKG X X X X X X
Medical therapy
PR X X X X X X
optimization
Handgrip test X X X X
SPPB X X X X X
Dietary counselling X
*Only pts experimental arm
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Physical activity session
*Only pts experimental arm

Strict monitoring CV risk
factors and compliance
with dietary counselling
and exercise training
*Only pts experimental arm

CHAMPS questionnaire

EuroQolL-5D

SPMSQ

Gait speed

Echocardiography

Beck Depression Inventory

Black: PIPELINE main study
Blue: Depression substudy
Red: Mitochondrial substudy

Green: Lymphocytes and miRNA substudy
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EuroQol-5D questionnaire

(EO-SD-SL

Health Questionnaire

English version for the UK

i ‘Engasfy] © 2008 EppDs Grogg EQ-59™ = » rede mark of e Erecllsl Sowp
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Livder each headmg, peass ok [he ONE box thal besl desciies gour health TODAY
MCBILITY

| have no protlams in walkig aboul

| e SHgNT problanss mowaking abksa

I have moderate problems 1 waiking abod
| haave gavere profsema in Woking aboot

I amy unable to walk about

codogo

SELF.CARE

I have no problems washing or dressing mysel

I have slighl problams washing o drassng mysad]

| have moderate prodiems washing or dressing miypsair
| Have seyeis prubisms washing or diessag myssll

| A una b ta waan or dress mysell

vbooo

USUAL ACTIVITIES {erg work sidy, hossework, famiy or
lejsare activities)

I have no problems domg my wseal aciviss

I hawe slighi problems deing my wsual Sclivithes

| have modersie problems doing my usual acivimes

I have severe probsmes dong my usual activiles

| am unabie o ao my usual activities

PAIN { DNSCOMFORT
| have no pain of disconthon

| have sight pain or discomion

| have modaris pain o dmeomisr
| have sevare pain o discomion

| have exiremis pain o discomon

codop

uocodgd

ANXIETY / DEFRESSION
| am not anxous or depiessed

| m SBghDly anxious or daprossed

| am medersialy amaous or depressed
| am seyenely anxiods or depressed

|- am extremely SN ious of deprassed

couooog

=
E

LK (English| & 2000 FareQal Bmiip E0-I07 5 & frads malk o e Sarmildd S
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= WEowoig e 1o knoil Mo good of Bad ol neatnis TODAY — 100

= This Sea3le i nymessed fmom O & 160

= 100 means this best hesfih you can imagne
0 ineans the worst health you-can Fragine

= Mark an X on ihe scale o indicale o vour heallh is TODAY

= Mow, pleass write the number vou marked an lhe scale 0 he bax
bBadow

YOUR HEALTH TODAY =

III'IIJII|II|"r iy |"|I|'I' | LELbari

I
||||1|..|.||||||.||||1|-||_ |||I.||..||||||I|||. |||.i..||'||.| |r |||||||||||||-||.||||I|I-|-|.||||.|

H

(X1

IIII'|III |IIIIII'II|1I"|"|II|I

T irkl Baalin
YOul Ean magae

- |
LA DGy 0 2S Eumds Groop ED-50™ i 2 resla mark' of S Eurelel Groun
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Community Healthy Activities Model Program for Seniors (CHAMPS) questionnaire

CHAMPS Activities Questionnaire for Older Adults

CHAMPS: Commmumty Healthy Actrvities Model Progmm for Senaors. Insunte for Health & Apmg Unsversity of Califorma San Francisco and Sanfond Center for Research m
Disease Prevention, Stanford Universaty

@ 1998, The Regenis of fhe Unversidy of Caldormia. Thes work = boensed under a Crealve Commons Attnbubon-MonCommeroal-Sharsilke 4.0 Intemabonal
g Licensz. To view a copy of this cense, visit https: tereafivecommions ormflicansesby-ne-sald Of
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This questionnaire is about activities that you may have done in the past 4 weeks. The questions on the

following pages are similar to the example shown below.

INSTRUCTIONS

If vou DID the activity in the past 4 weeks:

Step #1  Check the YES box.

Step #2  Think about how manv TIMES a week von nsually did it, and write vour response in the

space provided.

Step #3  Circle how many TOTAL HOURS in a tvpical week vou did the activity.

Here is an example of how Mrs. Jones would answer question #1: Mys. Jones usually visits her fitends
Mana and Olega twice a week. She usually spends one hour on Monday with Maria and two hours on Wednesday with
Olga. Therefore. the total hours a week that she visits with friends 1s 3 howrs a week.

In a typical week during the past 4 weeks,
did vou...

1. Visit with friends or famly (other than those
vou live with)?

ﬁYES How many TIMES a week? A -
~o

How many TOTAL

: Less O or
hours a week did you than [=2%% S-Gth T-8L% more
1 hentr howns hours  hours liors

usually do it? =»

If you DID NOT do the activity:

¢ Check the NO box and move to the next question
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In a typical week during the past
4 weeks, did you ...

1. Visit with friends or fanuly (other than those

How many TOTAL

i th . Less Qor
you live with)7? Lours a week did you  jap 1-215  3-41% 5.6 T7-81% oTe
0 YES How many TIMES a week? = |usnally do it? =» 1 hour  howrs  howrs  howrs  hows  hours
0 ~o
2. Go to the senior center? How many TQT-E"-L Lass 9 or
[0 YES How many TIMES a week? 5 |hoursaweek did you  jpan 12 3eps S6 T8 more
Oxo r = usually do n? =» 1 hour hows  hows  hows  howrs  hours
3. Do volunteer work?” How many TOTAL [ g
U YES How many TIMES a week? = |hows aweek didyou  qlyay 1-21: 342 56 T8 more
[1~o usually do 1t? = 1 howr  hows  hours howrs hows hours
4. Attend church or take part in church How many TOTAL Tass 9 or
activiries” hours a week did you  an 1334 3418 5568 TEM more
0 YES How many TIMES a week? S5 |usually doit? = lhowr Thows hows hows hows  hours
O~o
5. Attend other club or group mestings? How many TOTAL Liass 9 of
0 YES How many TIMES a week? > |howsaweek didyou gy 1.24: 3eps Se@s 7-80: more
0 ~o usually do 1t? = lhowr hows  hours hows  hows  hows
6. Use a computer” How many TOTAL Toss 9 or
0 YES How many TIMES a week? < |howsaweekdidyou qhay  1-245 346 564 7-8%  more

usually do 1t? = lhow  hows  howrs  hows  hows  howrs

O ~o
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In a typical week during the past
4 weeks, did vou ...

7. Dance (such as square. folk. line. ballroom)

How many TOTAL

Less 9o
(do not count aerobic dance here)? hours a week did you  hap 1=214 3414 §6 7B e
O YES How many TIMES a week? S |usually doit? = I howr  hours  howrs  howrs  hows  hows
O~o
8. Do woodworking. needlework, drawing, or How many TOTAL TG 9 or
other arts or crafis? hours a w-:gk didvou  than 1-2%  2-40% S 7§ more
[ YES How many TIMES a week? < |vsually do it? 2 lhowr  hours hows  hows  howrs  howss
Ox~o
9. Play golf. carrying or pulling your equipment How many TGT-‘"*L Tess g or
(count walking time only)? hours a week did you  yyap 1-2%: 344 561 T7-Bl% mare
O YES How many TIMES aweek? o |usually doit? = I howr hows hours howrs  hows  hours
O~o
10. Play zolf. nding a cart (comnt walkme time | How many TOTAL [ass 9 or
only)? hours aweek did you  gpan  1-2t5 34t 56 T8 more
O YES How many TIMES a week? < |usually do it? =» Lhowr  howrs  hours  houwrs  hours hours
O~o
11, Artend a concert. movie, lecnure. or sport How many T{]'IIAJ_ Lesie O or
event? hours a week did you  ppan 1286 3410 S5 7-8% more
[ YES How many TIMES a week? 2 |usually doit? = lhour Thours howrs howrs howrs — hours
Ox~o
12, Play f:ardz-._ bingo. or board How many TGTJJ_ T o ot
games with other people” hours a week did you  ypapn 235 3414 SuplA TeRlA mare
[0 YES How many TIMES a week? 3 |usually do 1t? = Lhour  hours hows  hours  howrs hours
O~o
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In a rypical week during the past
4 weeks, did vou ...

13. Shoot pool or bilhards?

How many TOTAL

_ Less Oar
U YES How many TIMES a week? > w didyou  an  pe2s 3gs S6m T8 more
[ ~NO nsually do 11?7 =» l howr  hours  hours hows  howrs hours
14. Play singles tennis (do not count doubles)? | How many TOTAL Less 9 or
[0 YES How many TIMES a week? > |howrsaweek didyou  pap -2t 34tz 56z T-81: more
[1NO usually do 1t? = lhour hours hows hows  hours  hours
15, Play doubles tenms (do not count smgles)? | How many TOTAL Tast 9 or
[0 YES How many TIMES awesk? 5 |howsaweekdidyow  than  1-2t¢ 340 56 T-8%: more
[0 ~o : usually do 1t? =» 1 howr howrs  howrs  hows  hours bicnirs
16, Skate (1ce, roller, in-line)? How many TOTAL [dss 9 or
U YES How many TIMES a week? - M didyou  pan 1-215 341 560 T-8% more
] xo usually do 117 =» Lhowr howrs  hours  hows  hours hours
17. Play a musical instrument? How many TOTAL Less o or
0 YES How many TIMES a week? > |hoursaweekdidyou  han  p214  34m Se4 T84 more
[ NO nsually do it? =» 1 hour howrs howrs howrs howrs  howrs
18. Read? How many TOTAL Fonag % or
S - - TIMES a week? hours a week did y than  1-3t2  3-4%:  S-62z T-8% more
O YES How many TIMES aweek? -> hours a week did you ki
[ ~o usually do 117 = 1 hour howrs  hows  hows  hows hours
19, Do heavy work around the house (such as How piany TOTAT Fae 9or
washing windows, cleaning gutters)? howrs a week did you gy 1315 3404 S-Gte  T-Bls more
E YES How many TIMES a wesk? > |usually doit? =» Lhowr hows hours hows hours  hours
NO
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In a typical week during the past
4 weeks, did you ...

20, Do light work around the house (such as

How many TOTAL

i ) : Leass Qor

SWeSping of vacuuming)’ hours a week did you i 1-2% 3415 5614 7-81% Hiors
[ YES How many TIMES a week? S |usually do it? =» Ihowr  hours  hours  hows  hows  hours
0 xo
21. Do heavy gardening (such as spading, How many TE‘I"IIAL Ficsiie gor
raking)? housaweek did you  tpap 128 340 S-64 T-EM more
0 YES How many TIMES a week? S |usually doit? =» hour howrs hows  howrs  howrs  honrs
O ~o
22. Do light gardening (such as watering How many TOTAL 1.65¢ o or
plants)? hours a week did you  than 1212 34 S5-64 T-B4: more
0 YES How many TIMES a week? < |usually doit? =» 1howr Dhows  howrs  hows  howrs  hours
O ~o
23, Work on your car, truck. lawn mower. or How many TOTAL Leds 9 ar
other machinery? hours a week did you tharn 1=214  Fdla  S6% TR more
0 YES How many TIMES a week? < |usually do it? =» hour  howrs  hours  hows  howrs  hours
0 ~o
**Please note: For the following questions about running and walking, include use of a treadmill.
24. Jog or mun? How many T-D'_IAL Lass 9 or
0 YES How many TIMES a week? > |housaweekdidyou  pan  g.20¢ 3435 seetc T8 more
[ ~o usually do it? = Lhowr Thows houwrs hows  howrs hours
25. Walk uphill or hike uphill (count only uphill | How many TOTAL Tisks 9 o
part)? hoursaweek didyou  phag  1.28 348 5.6 T-8%: more
[0 YES How many TIMES a week? & |usually do it? = 1howr hows  howrs  hows  howrs hours
0 ~o
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In a typical week during the past
4 weeks, did vou ...

How many TOTAL

26. Walk fast or bnskiy for exercise (do not : Lesy O or
count walking leisurely or uphill)? hours a week did you  han 1214 3422 S5 T-85 more
[ YES How many TIMES & week? > usually do 11?7 =» I homw  hours  hours howrs  howrs lours
O ~No

27. Walk 1o do errands (such as to/from a store | How many TOTAL T eds 9 or
or to take children to school {count walk tine hours a week did you  an 1-215 3485 56l T-8%  miore
only)? usually do it? =» L howr  howrs  howrs  hows  hours  hours
[0 YES How many TIMES a week? >

O~o

28. Walk leisurely for exercise or pleasure” How many TD:TA_T_ Less 9.or
[ YES How many TIMES aweek? = | hows aweek did you than 1-23% 34 56 T84 nmore
O xo usually do 117 =» Thowr hows  hows  hows  howrs hiowrs
29, Ride a bicyele or stationary cycle? How many TD'.J;'AL Laiss 9 of
00 YES How many TIMES a week? - |hoursaweekdidyou  than 1202 32 S-6 T84 more
[ No ) usually do it? =» Lhour hours houwrs hows hours  hows
30. Do other asrobic machines such as rowing, | How many TOTAL Yot oor
or step machines (do got count treadmill or hours a week did vou  tpap 1-718 3416 S-6la T-Ris iHitE
stationary cycle)? nsually do it? = | hour howrs  hows  hows  hows  hows
] YES How muany TIMES a wesk? -3

0 ~o

31. Do water exercises {do not count other How many TOTAL Less 0 ot
swimming)? hours a week did you  han  1-285 344 564 7-8% more
O YES How many TIMES a week? = |usually do it? = Phowr hours hows hows  howrs  howrs
~o
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In a tvpical week during the past
4 weelis, did vou ...

A2 Swim moderately or fast?

How many TOTAL

s Less Sor

O YES How many TIMES aweek? -2 wdld you o fan 0 1-2% 3402 56 T-8%% more
No usually do 117 = Lhowr  hours  hours  hewrs  hours honrs
33. Swim genthy? How many TOTAL T.age & a1
[0 YES How many TIMES a week? > |boursaweek didyou  gap 12t 42 5.6 T-B: more
[xo nsually do it? = | howr  hows  hows  hows hows — hows
34 Do stretching or flexibility exercises (do not | How many TOTAL ¥ G
count yoga or Tai-cln)? hours a week did you than 1-3% 34% S-6%  7-8% more

; STV ealc? usually do it? =» Lhour hours lhours hours Thours  howrs
[0 YES How many TIMES a week’ >
O ~o
A3 Do yoga or Tai-clu? How many TOTAL T ks 9 o1
O YES How many TIMES a week? > |hoursaweek didyou  than 1288 34s S8 T8 more
[Ino usually do it? =» Lhour  howrs  hows  howrs  homs hours
36. Do aerobics or aerobic dancing? How many TOTAL I Siap
0 YES How many TIMES a week? > |bowsaweekdidyou  gan 12 3ee S-6t: T-B: more
O~o usually do 1t? = Thour hows hows hours hours  hows
37. Do moderate to heavy sirength traimng How many TOTAL | o D.or
(such as hand-held weights of more than 5 Ibs.., | hows a week did you  jan 1-284 344 S6%  T-8% aloe
weight machines, or push-ups)? usually do 1t? =» L hour howrs  hours  howrs  homrs  howrs

[0 YES How many TIMES a week? >
O ~No
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In a typical week during the past L

4 weeks, did you ...

38. Do light strength training (such as hand- How many TOTAL a5 9 ar

held weights of 5 lbs. or less or elastic bands)? | howrs a week did you  y33an 1-215  3-415 864 T-8% more

0 YES How many TIMES a week? < |usually do it? =» Lhour  hows  hours  hews  hours  hours

O ~o

39, Do general condittioming exercises, such as. | How many TOTAL 5 9 or

light calisthemes or chair exercises (do not howrs a week did you 3,40 1236 3418 S-61%  T-8ts niore

count strength traming)7 usually do 1t? =» Lhowr hows houwrs  hows  howrs  howrs

0 YES How many TIMES aweek? =

O ~No

40. Play basketball, soccer. or racquetball (do How many TOTAL Lass 9 ar

not count time on sidelines)? howrs a week did vou  than 1-3% 3e4  S-6% T8 more

O YES How many TIMES a week? > |usually do it? 1 how  hows  hows  hews hows  hows

0O ~No

41. Do other types of physical activity not How many TOTAL Loss 9 o

previously mentioned (please specify)? hours a week did vou  {han =23 3434 561  T-Rl more
usually do 1t? = 1 howr howrs hours howrs homrs  howrs

0 YES How many TIMES a week? e 4

O ~o

Phank You
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Exercises for muscle strengthening and mobility

WARM-UP

BACK EXTENSION
¢ Standing, keeping your back straight and your hands on your hips

¢ Gently arch your back 10 times, avoiding looking at the ceiling

SHOULDER MOBILITY

¢ Standing, keeping your back straight

¢ Perform 10 shoulder rotations forward and 10 backwards
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ANKLE MOBILITY

* Sitting, keeping your back straight

* Extend one leg s that the foot is kept off the floor
and maintain this position by bridging the toes first
forward and then backward

e Perform 10 movements per side

STRENGTH EXERCISES

LEG TRAINING
e Starting from a sitting position, keeping your back straight, with your legs slightly open

e Get up from your chair ___ times trying not to use
your hands as support

* Repeat the exercise 3 times
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¢ Standing, keeping your back straight, with your hands \ . §
resting on a stable support

¢ Raise your leg back 10 times in a slow and controlled
movement, then repeat with the other leg

¢ Repeat the exercise 3 times

¢ Standing, keeping your back straight, with your hands
resting on a stable support

e Lift your heels off the ground 10 times in a slow and
controlled movement

* Repeat the exercise 3 times
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SHOULDER WORKOUT

¢ Standing, keeping your back straight and your arms to your chest, with the help O
of two weights (for example: little bottles) | -/

¢ Bring your arms above your head in a slow and controlled movement, repeated
10 times per side

¢ Repeat the exercise 3 times
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24 APPENDIX F

Effect of Physical activity Intervention on Depression in ELderly after myocardial

Infarction- a sub-study of the PIpELINe randomized clinical trial.
24.1 BACKGROUND

24.1.1 Epidemiology and prognostic value of depression in older adults after myocardial
infarction

Depression is common after acute myocardial infarction (M) and is associated with adverse outcomes,
including mortality [1]. It is 3 times more common in patients after Ml than in the general community. About
20% of patients experience major depression after Ml [1]. Milder depressive symptoms are even more
common [2]. These data are particularly evident in patients aged 65 years old and over. Major depression
and elevated depressive symptoms are associated with worse prognosis in patients with ischaemic heart
disease [3]. In fact, most studies that have examined the relationship between increasing depression severity
and cardiac events have shown a dose-response relationship, with more severe depression associated with
earlier and more severe cardiac events [3]. Both biological and behavioural mechanisms have been proposed
to explain the link between depression and coronary diseases. In comparison with non-depressed individuals,
depressed patients with ischaemic heart disease frequently have higher levels of biomarkers found to predict
cardiac events or promote atherosclerosis. Although not always consistent, several studies in depressed
patients with coronary artery disease have reported reduced heart rate variability (suggesting increased
sympathetic activity and/or reduced vagal activity), evidence of hypothalamic-pituitary-adrenal axis
dysfunction, enhanced platelet activation), impaired vascular function, and increased C-reactive protein,
interleukin-6, intercellular adhesion molecule-1, and fibrinogen levels (suggesting increased innate
inflammatory response). Depression can be highly correlated with other mental disorders (eg, anxiety
disorders) that have also been associated with adverse cardiac outcomes. Certain behaviors and social
characteristics in depressed patients may also contribute to the development and progression of coronary

disease. These include diet, exercise, medication adherence, and tobacco use, as well as social isolation and
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chronic life stress [4,5]. Although the specific behavioral and biological processes remain unclear, the

alteration of these processes is associated with depressive symptoms, consistently in a direction that

increases cardiovascular risk.

Mortality rate after Ml in patients with and without depression
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24.1.2 Depression and compliance to secondary prevention recommendations

Beyond what many believe to be its pathophysiological effect on the heart, depression is associated with
decreased adherence to medications and triple the risk of noncompliance with medical treatment regimens
[6]. Depression reduces the chances of successful modifications of other cardiac risk factors and participation
in cardiac rehabilitation and is associated with higher healthcare utilization and costs and, not surprisingly,
greatly reduced quality of life [7]. Thus whether depression affects cardiac outcomes directly or indirectly,

the need to screen and treat depression is imperative.

24.1.3 Scale for the assessment of depression
The Beck Depression Inventory (BDI) has commonly been used in studies of depression after Ml [8]. This tool
is made up of a series of questions about mood, hobbies and feelings of the 2 weeks before. The final score

can range between 0 to 39: most studies used a BDI cut-point of 10 to classify patients with clinically
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significant symptoms of depression corresponding to mild depression [9]. A recent study demonstrated that

depression after Ml assessed by BDI is related to long-term adverse clinical outcomes [10].

Relationship between BDI score and outcomes
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24.1.4 Physical activity and depression after myocardial infarction

Depression may be a barrier to participation in cardiac rehabilitation and exercise programs. Aerobic exercise
and cardiac rehabilitation can reduce depressive symptoms in addition to improving cardiovascular fitness.
The prescription of exercise would need to be individually assessed based on cardiac status and exercise
capacity of the individual [1]. Different mechanisms have been proposed to be responsible of benefits of
physical activity on depression: molecular mechanisms such as endorphins and neurotransmitters

productions, encouragement in social activities, emotional support [1].
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Biological effects of exercise in patients with depression.
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24.1.5 Preliminary findings of the HULK study (NCT03021044)

Recently we conducted the “Physical activity intervention for elderly patients with reduced physical
performance after acute coronary syndrome” (HULK study) in order to evaluate feasibility and effectiveness
of an early, tailored, low-cost physical activity program in older patients with impaired physical
performance discharged after MI. It was a multicenter, investigator-driven, randomized trial enrolling older
Ml patients with a moderate impairment of physical performance assessed by the Short Physical
Performance Battery (SPPB). Patients were randomized to physical activity intervention (experimental
group) or health education (standard of care group). Physical activity intervention included 4 sessions of
physical activity and a home-based program with a series of calisthenic exercises. Primary endpoint was
SPPB value 6 months after Ml; secondary endpoints included quality of life and performance in some daily
activities. Preliminary findings about quality of life showed that the physical activity intervention
significantly improved quality of life assessed by EuroQoL 5D; in particular there was a significant

improvement in term of anxiety and depression.
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24.2 RATIONALE

Depression is common after M, especially in older ACS patients. Depression is associated to adverse clinical
outcome and decreased compliance to therapy. Physical activity program could have beneficial effects on
depression. No previous studies compared effects of a physical activity intervention on depression with
health education alone in older Ml patients. Thus, the hypothesis of this sub-study is to evaluate effects of

a physical activity program on depression in older Ml patients, compared to health education alone.
24.3 STUDY OBJECTIVES

24.3.1 Primary exploratory objective
e To test the effect of physical activity intervention on depression compared with health education

alone in older patients 1, 2 and 3 years after Ml

24.3.2 Main Secondary exploratory objectives
e To assess incidence and prevalence of depression after myocardial infarction in older Ml patients
e To test if physical activity has an additional effect on depression in older Ml patients with a
previous diagnosis of depression being treated with drugs
e To assess transtheoretical model of behavior change in order to understand behavior change over
time in the two different groups
e To assess if physical activity intervention increases compliance to therapy in older patients with

depression after MI, compared with health education alone
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24.4 STUDY DESIGN, SCREENING AND RANDOMIZATION

24.4.1 Study design

This is a sub-study of the PIpELINe randomized trial which enrolled older Ml patients with moderately
impaired physical performance assessed by SPPB at the moment of discharge and confirmed 1-month later
during the inclusion visit; the main study provides a randomization of enrolled patients to physical activity
intervention (6 supervised sessions and a home-based program) or health education alone in order to
evaluate effects of physical exercise on 1, 2 and 3-year clinical outcomes. The present sub-study
investigates incidence and prevalence of depression in older Ml patients and the effect of physical activity
on depression assessed by Beck Depression Inventory. In addition, transtheoretical model of behavior

change is assessed. Patients of this sub-study are enrolled in all centers participating in the PIpELINe trial.

24.4.2 Screening
At least 200 patients (100 of the Physical Activity group and 100 of the Health Education group) enrolled in
the PIpELINe trail are also enrolled in this sub-study. The present sub-study doesn’t require any other

specific inclusion/exclusion criterium, except of the proper written informed consent.
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24.5 STUDY POPULATION

24.5.1

24.5.2

Inclusion criteria

Patients >65 years AND

MI (STE or NSTE-MI) with indication to invasive management AND
SPPB 4-9 1-month after hospital discharge AND

Informed consent

Exclusion criteria

Multivessel coronary artery disease or left main coronary artery disease candidate to surgical
revascularization

Planned staged PCI

Non-cardiovascular co-morbidity reducing life expectancy to < 1 year

Any factor precluding 1-year follow-up

Severe aortic or mitral valvulopathy

Ejection fraction <30%

Chronic heart failure NYHA llI-1V

Severe cognitive impairment (SPMSQ <4)

Impossibility to do physical activity due to physical impairment
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24.6 STUDY PROCEDURES

24.6.1 Management Strategies
During the inclusion visit after randomization and at 1-year follow-up visits, in addition to the procedures
provided by PIpELINe trial, the Beck Depression Inventory (BDI) is performed. Furthermore, transtheoretical

model of behaviour change is assessed.

24.6.2 Privacy and Data sharing

Any data will first be fully anonymised. Data will not be made available for sharing until after publication of
the main results of the study. Thereafter, anonymised individual patient data will be made available for
secondary research, conditional on assurance from the secondary researcher that the proposed use of the
data is compliant with scientific quality, ethical requirements and value for money. A minimum requirement
with respect to scientific quality will be a publicly available pre-specified protocol describing the purpose,

methods and analysis of the secondary research, e.g. a protocol for a Cochrane systematic review.

24.6.3 Follow up
In addition to procedures provided by PIpELINe trial, BDI is performed at 1-year-follow-up visit. All data are

collected in the proper eCRF.

PIpELINe trial Protocol Version 1 — 26 Apr 2019 | APPENDIX F BEEYAWZS



4:)_»

L

ﬁE
€
24.7 STUDY DEFINITIONS

24.7.1 Depression assessment

The following scale is used in order to assess depression in enrolled older Ml patients.

Beck Depression Inventory: this questionnaire was created by Aaron T. Beck. It is a 21-question multiple-
choice self-report inventory and it is one of the most widely used psychometric tests for measuring the
severity of depression. Its development marked a shift among mental health professionals, who had until
then, viewed depression from a psychodynamic perspective, instead of it being rooted in the patient's own
thoughts. The original BDI, first published in 1961, consisted of twenty-one questions about how the subject
has been feeling in the last week. Each question had a set of at least four possible responses, ranging in

intensity. For example:

(0) I do not feel sad.

(1) I feel sad.
e (2)Iam sad all the time and | can't snap out of it.

e (3)Iam so sad or unhappy that | can't stand it.

When the test is scored, a value of 0 to 3 is assigned for each answer and then the total score is compared to

a key to determine the depression's severity. The standard cut-off scores were as follows:

e 0-9: indicates minimal depression
e 10-19:indicates mild depression
e 20-29:indicates moderate depression

e >30:indicates severe depression.

Higher total scores indicate more severe depressive symptoms.

See below for the provided BDI.
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Beck's Depression Inventory

This depression inventory can be self-scored. The scoring scale is at the end of the questionnaire.
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I do not feel sad.

I feel sad

I am sad all the time and I can't snap out of it.
I am so sad and unhappy that I can't stand it.

I am not particularly discouraged about the future.

I feel discouraged about the future.

[ feel I have nothing to look forward to.

[ feel the fumue is hopeless and that things cannot improve.

I do not feel like a failure.

I feel T have failed more than the average person.

As I look back on my life, all T can see is a lot of failures.
I feel T am a complete failure as a person.

I get as much satisfaction out of things as [ used to.
I don't enjoy things the way [ used fo.

I don't get real satisfaction out of anything anymore.
I am dissatisfied or bored with everything.

I don't feel particularly guilty

I feel guilty a good part of the time.
I feel quite guilty most of the time.
I feel guilty all of the time.

I don't feel I am being punished.
I feel T may be punished.

I expect to be punished.

I feel I am being pumshed.

I don't feel disappointed in myself.
[ am disappointed in myself.

[ am disgusted with myvself.

I hate myself.

I don't feel T am any worse than anybody else.

I am critical of myself for my weaknesses or mistakes.
I blame myself all the time for my faults.

I blame myself for evervthing bad that happens.

[ don't have any thoughts of killing myself.

I have thoughts of killing myself, but I would not carry them out.
I would like to kill myself.

I would kill myself if T had the chance.

I don't cry any more than usual.

I cry more now than I used to.

I ery all the time now.

1 used to be able to crv. but now 1 can't cry even though [ want to.
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I am no more irritated by things than I ever was.

I am slightly more irritated now than usual.

I am quite annoved or nritated a good deal of the time.
I feel irritated all the time.

I have not lost interest in other people.

I am less mterested in other people than I used to be.
I have lost most of my interest in other people.

I have lost all of my interest in other people.

I make decisions about as well as I ever could.

I put off making decisions more than I used to.

I have greater difficulty m making decisions more than [ used fo.
I can't make decisions at all anvmore.

I don't feel that T look any worse than I used to.

I am worried that I am looking old or unattractive.

I feel there are permanent changes in my appearance that make me look
unattractive

I believe that I look ugly.

I can work about as well as before.

It takes an exira effort to get started at doing something.
I have to push myself very hard to do anything.

I can't do any work at all.

I can sleep as well as usual.

I don't sleep as well as I used to.

[ wake up 1-2 hours earlier than usual and find 1t hard to get back to sleep.
I wake up several hours earlier than I used to and cannot get back to sleep.

I don't get more tired than usual.

I get tired more easily than I used to.

I get tired from doing almost anything.
I am too tired 1o do anvthing.

My appetite 1s no worse than usual.

My appetite 1s not as good as it used to be.
My appetite is much worse now.

I have no appetite at all anymore.

I haven't lost much weight, if any, lately.
I have lost more than five pounds.

I have lost more than ten pounds.

I have lost more than fifteen pounds.
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20.

0 I am no more worried about my health than usual.

1 I am worried about physical problems like aches, pains. upset stomach. or

constipation.

2 I am very worried about physical problems and it's hard to think of much else.

3 I am so worried about my physical problems that I cannot think of anything else.
21.

0 I have not noticed any recent change in my inferest in sex.

| I am less interested in sex than [ used to be.

2 I have almost no interest in sex.

3 I have lost interest in sex completely.

INTERPRETING THE BECK DEPRESSION INVENTORY

Now that you have completed the questionnaire. add up the score for each of the twenty-one
questions by counting the number to the right of each question you marked. The highest possible
total for the whole test would be sixty-three. This would mean vou circled number three on all
twenty-one questions. Since the lowest possible score for each question is zero. the lowest
possible score for the test would be zero. This would mean you circles zero on each question,
You can evaluate vour depression according to the Table below.

Total Score Levels of Depression

1-10 These ups and downs are considered normal
11-16 Mild mood disturbance

17-20 Borderline clinical depression

21-30 Moderate depression

31-40 Severe depression

over 40 Extreme depression

PIpELINe trial Protocol Version 1 — 26 Apr 2019 | BEEVARZ



4:)_»
L

ﬁE
€
24.8 REFERENCES

Lichtman JH, Froelicher ES, Blumenthal JA, Carney RM, Doering LV, Frasure-Smith N. Depression as a
risk factor for poor prognosis among patients with acute coronary syndrome: systematic review and
recom- mendations: a scientific statement from the American heart association. Circulation
2014;129:1350-69.

Lichtman JH, Bigger JT, Blumenthal J, Frasure-Smith N, Kaufman PG, Lesperance F, et al. Depression
and coronary heart disease. Recom- mendations for screening, referral, and treatment. Circulation
2008;118:1768-75.

Bush DE, Ziegelstein RC, Tayback M, Richter D, Stevens S, Zahalsky H, et al. Even minimal symptoms
of depression increase mortality risk after acute myocardial infarction. Am J Cardiol 2001;88:337—-41.
Vogelzangs N, Seldenrijk A, Beekman AT, et al. Cardiovascular disease in persons with depressive and
anxiety disorders. J Affect Disord 2010;125:241-8.

Zhang P. Study of anxiety/depression in patients with coronary heart disease after percutaneous
coronary intervention. Cell Biochem Biophys 2015;72:503-7.

Kronish IM, Rieckmann N, Halm EA, Shimbo D, Vorchheimer D, Haas DC, et al. Persistent depression
affects adherence to secondary preven- tion behaviors after acute coronary syndromes. J Gen Intern
Med 2006;21:1178-83.

Carney RM, Blumenthal JA, Freedland KE, Youngblood M, Veith RC, Burg MM, et al. Depression and
late mortality after myocardial infarction in the enhancing recovery in coronary heart disease
(ENRICHD) study. Psychosom Med 2004;66:466—74.

Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for measuring depression. Arch
Gen Psychiatry 1961;4:561-71.

Grace SL, Abbey SE, Kapral MK, Fand J, Nolan RP, Stewart DE. Effect of depression on five-year

mortality after acute coronary syndrome. Am J Cardiol 2005;96:1179-85.

PIpELINe trial Protocol Version 1 —26 Apr 2019 | Rele[o/kbZ



PlsE
L }\l‘e

10. Worcester MU, Goble AJ, Elliott PC et al, Mild depression predicts long-term mortality after acute

myocardial infarction: a 25-year follow-up, HeartLung and Circulation 2018, 2801, 1-7

11. Tonet E, Maietti E, Chiaranda G, et al. Physical activity intervention for elderly patients with reduced
physical performance after acute coronary syndrome (HULK study): rationale and design of a
randomized clinical trial. BMC Cardiovasc Disord 2018;201:18:98.https://doi.org/10.1186/s12872-

018-0839-8

PIpELINe trial Protocol Version 1 —26 Apr 2019 | RElexVabZ!



43_»

L

S
e
25 APPENDIX G

Effect of Physical activity Intervention on mitochondrial function in ELderly after

myocardial Infarction- a sub-study of the PIpELINe randomized clinical trial.

25.1 BACKGROUND

25.1.1 Mitochondrial function in myocardial infarction

Ischaemic heart disease represents the main cause of death in Western countries. With the aim of improving
the outcome of patients with myocardial infarction (Ml), the attention of numerous new studies is focused
on the role of the cellular mediators. In particular, mitochondrial function is investigated in order to better
understand mechanisms involved in reperfusion injury and recovery after Ml. After myocardial reperfusion,
an increase in myocardiocytes’ intracellular calcium occurs, resulting in high level of contraction of the cells;
this phenomenon is due to the damage produced by oxidative stress involving sarcolemma and the
sarcoplasmic reticulum. The cytoplasmic calcium overload leads to a cascade of signals that culminates in the
genesis of a variation of the mitochondrial membrane potential, which is generated at the opening of a
protein complex between the inner and outer mitochondrial membrane, known as mitochondrial
permeability transition pore (mPTP). The prolonged opening of this channel protein determines a sudden
change in the mitochondrial membrane potential that is responsible of some crucial changes in the
metabolism of the cells starting from a dysfunction of the electron transport chain, followed by an increased
production of reactive oxygen species, an increased consumption of ATP and finally the activation of
intracellular signals [1] that lead to the activation of caspases and the death of myocardiocyte. MPTP consists
of various protein subunits, but only some of these have been identified. Piot et al. investigated the role of
cyclophilin D demonstrating how the administration of ciclosporin at the time of reperfusion of a myocardial
infarction inhibits this component of mPTP reducing infarct size [2]. Pinton et al. demonstrated that the
inhibition of the C-subunit of FOF1ATPase is able to inhibit the formation of a mitochondrial transmembrane
potential, probably since the opening of the mPTP is inhibited [3]. FOF1ATPase C subunit is detectable in

serum from patients with MI. High FoF1ATPase C subunit serum levels in the early after Ml correlate to
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several myocardial reperfusion markers (including ST-segment resolution) and outcome in terms of death

and heart failure [3]. Furthermore, the mitochondrial calcium uniporter (MCU), which is a calcium channel
protein located at the level of the inner mitochondrial membrane, represents another key molecula involved
in this complex process of intracellar signaling: it is able to regulate the influx of calcium into the mitochondria
for the hydrogenation and ATP production [4]. It would seem that the alteration of the balance that regulates

the intracellular signals generated between these proteins is responsible for ischemia-reperfusion damage

which leads to poor recovery after Ml.

mPTP structure.

matrix
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25.1.2 Mitochondrial function in older adults with cardiovascular diseases

Ageing is characterized by mitochondrial dysfunction and consequent increased reactive oxygen species
(ROS) production which leads to cellular damage and death. The reactive oxygen-derived molecules can
interact with cellular components, causing cumulative oxidative damage that may thus reduces life span.
Oxidative damage to DNA genomes, proteins, and lipids has been associated with elevated ROS production,
mitochondrial function impairment, and ultimately cell senescence or death. Aging has been also associated
with a decline of antioxidant activity efficiency, which together with increased ROS production significantly
contributes to an oxidative stress state. ROS can lead to the activation of pathways that control cell

differentiation and apoptosis, which are mechanisms of particular relevance to cardiovascular diseases.
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Indeed, mitochondrial oxidative damage has been implicated in a range of degenerative conditions that
include cardiovascular diseases such atherosclerosis, hypertension, heart failure, and ischemia/ reperfusion
(1/R) injury [5]. Age-related mitochondrial abnormalities are related to poor response to myocardial damage

and a consequent poor recovery.

ROS, mitochondrial function and cardiovascular diseases in older adults
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25.1.3 Physical activity and mitochondrial function

Physical activity increases antioxidant capacity in the heart by augmenting ROS scavenging enzymes such as
catalase, superoxide dismutase, and glutathione peroxidase [6]. Heat- shock proteins (HSPs) play important
role in cellular defense against oxidative stress. It was shown that physical training induced HSP70 and HSP27
expression in trained old rats compared with sedentary old and young rats partially counterbalanced the
heart age-related effects in the antioxidant system without altering peroxidation levels [7]. The anti- oxidant
action of exercise seems to be dependent on exercise protocol. While endurance exercise exacerbates
oxidative stress and cardiac remodeling, acute or moderate aerobic exercise training preserves cardiac health

and prevents remodeling by maintaining myocardial defense system [7]. These pre-clinical data need to be

PIpELINe trial Protocol Version 1 — 26 Apr 2019 | APPENDIX G [RleZYaRX:!



PlsE
L }\l‘e

confirmed by analyses in humans. Furthermore, no data are available about how mitochondrial function

varies after Ml in older patients participating in physical activity protocols.

25.2 RATIONALE
Mitochondrial proteins are involved in myocardial damage after Ml that is related to poor recovery. Older
Ml adults could be more susceptible to this damage, because of increased mitochondrial dysfunction due to
ageing. Physical activity demonstrated to be involved in a cardioprotective mechanism in animal models.
No data are available about human models. No studies compared mitochondrial function in older Ml adults
participating or not to physical activity program. Thus, the hypothesis of this sub-study is to evaluate effects
of a physical activity program on mitochondrial function in older Ml patients, compared to health education

alone.

25.3 STUDY OBJECTIVES
25.3.1 Primary exploratory objective
e To assess effects of physical activity on some gene involved in mitochondrial function (MCU,
MICU1, c-subunit, FoOF1ATPasi, ANT, VADC, Pic, Cyclophilin D) in older Ml patients at 1 year follow
up.
25.3.2 Main Secondary exploratory objectives
e To assess the levels of MCU, MICU1, C-subunit, FOF1ATPasi, ANT, VADC, Pic, Cyclophilin D
e To assess levels of C-subunit and FoF1ATPasi in serum and plasma of older Ml patients

e To assess mitochondrial function analyzing fibroblasts obtained by skin biopsy.
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25.4 STUDY DESIGN AND SCREENING
25.4.1 Study design
This is a sub-study of the PIpELINe randomized trial which enrolled older Ml patients with moderately
impaired physical performance assessed by Short Physical Performance Battery (SPPB) at the moment of
discharge and confirmed 1-month later during the inclusion visit; the main study provides a randomization
of enrolled patients to physical activity intervention (6 supervised sessions and a home-based program) or
health education alone in order to evaluate effects of physical exercise on 1, 2 and 3-year clinical outcomes.
The present sub-study investigates mitochondrial function in older Ml patients and the effects of physical
activity on mitochondrial function in these subjects. Patients of this sub-study are only enrolled in the

center of Ferrara participating to PIpELINe trial, Cardiology Unit Ospedale S. Anna of Ferrara.

25.4.2 Screening

At least 30 patients (15 of the Physical Activity group and 15 of the Health Education group) enrolled in the
PIpELINe trail are also enrolled in this sub-study. The present sub-study provides the PIpELINe inclusion
criteria and the proper written informed consent, but it is characterized by some additional exclusion
criteria as reported below. Baseline blood samples and skin biopsy are collected at the moment of
discharge in older Ml patients screened for the main study. Samples of patients actually included in the
main study during the inclusion visit are finally analyzed. Blood samples are also collected during the 6-
month clinical visit and at 1 year follow up visit. Skin biopsy is also collected at 1-year follow-up visit.

Samples are analyzed by the Signal Transduction Laboratory (CUBO) of Ferrara.
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25.5 STUDY POPULATION

25.5.1

25.5.2

10.

11.

12.

13.

Inclusion criteria

Patients >65 years AND

MI (STE or NSTE-MI) with indication to invasive management AND
SPPB 4-9 1-month after hospital discharge AND

Informed consent

Exclusion criteria

Multivessel coronary artery disease or left main coronary artery disease candidate to surgical
revascularization

Planned staged PCI

Non-cardiovascular co-morbidity reducing life expectancy to < 1 year
Any factor precluding 1-year follow-up

Severe aortic or mitral valvulopathy

Ejection fraction <30%

Chronic heart failure NYHA llI-1V

Severe cognitive impairment (SPMSQ <4)

Impossibility to do physical activity due to physical impairment

Any mitochondrial disease

History of tumors in the last 5 years

History of chemiotherapy in the last 5 years

Active malignancies
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25.6 STUDY PROCEDURES

25.6.1 Management Strategies

In addition to the procedures provided by PIpELINe trial, at discharge a skin biopsy is performed and blood
samples are collected: 20 ml of blood are collected in order to obtain serum and plasma for the analysis of
C-subunit of FOF1ATP synthetasi. During the 6-month clinical visit, blood samples are collected. At 1-year

follow-up visit, skin biopsy and 20 ml blood samples are collected.

25.6.2 Blood samples

Blood samples are collected from an antecubital vein using a 21-gauge needle. The first 2 to 4 mL of blood is
discarded. The remaining blood is collected in empty tubes and, after 45 min, centrifuged at 1700 g at 4 °C
for 15 min. The serum obtained is stored at —20 °C. Csub is measured in serum from patients with ELISA, using
the human ATP synthase lipid-binding protein, mitochondrial (ATP5G1) ELISA kit (Cusabio Biotech, China).
The ELISA is performed according to the manufacturer's instructions using strips of microtiter wells with a
capture antibody, specific for Csub coated onto the wells of microplates. Because albumin and globulin are
the most abundant proteins in human serum, which masked the expression of low molecular weight (LMW)
proteins, we selectively remove them to enrich for proteins of lower abundance (among these, Csub at 8
kDa). So, serum samples are first handled to obtain a concentrated solution of LMW proteins by using Amicon
Ultra-4 10K Centrifugal Filter Devices at 3000 g for 40 min (+4 °C) and then diluted 1:5 in phosphate-buffered
saline (PBS) as kindly suggested by the supplier. In the details, ELISA assay is performed as follows. One
hundred microliter samples are placed in the wells. After 2 h of incubation at 37 °C, the liquid is removed
from each well. The strips are again incubated for 1 h at 37 °C after adding 100 ul biotin-antibody 1x to each
well. The wells are then washed three times with wash buffer and after the last one 100 pl HRP-avidin 1x is
added to each well and incubated for 1 h at 37 °C. The wells are washed five times as in the previous step
and 90 pl TMB substrate is added. If the Csub protein is present, a blue colour develops between 15 and 30
min. The blue colour changes to yellow with the addition of 50 pl phosphoric acid, which is used to stop the

reaction. The result can be read with the aid of a spectrophotometer and compared with the negative control
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and the calibration curve supplied with the test kit. A spectrophotometer (450 nm) is used to obtain protein

concentration duplicate readings. A computer software (MARS) capable of generating a four parameter
logistic (4-PL) curve-fit is used to obtain concentrations as pg/ml protein. To standardized Csub values, pg/ml
concentrations are converted into percentages on the basis of the highest value that the calibration curve is
able to read. Intra- and inter-assay CV% were b8% and b10%, respectively. All analyses are performed by

Signal Transduction Laboratory (CUBO) of Ferrara.

25.6.3 Skin biopsy

Skin biopsy is obtained at the moment of discharge and during 1-year follow-up visit from the forearm of
enrolled patients by trained personnel. The frustule of tissue is introduced in a sterile container, pre-filled
with an adequate quantity of preservative solution, following the most scrupulous aseptic technique, that is
taking it from the clamp and making it fall inside it with the help of a sterile needle. Fibroblasts are isolated
from the small frustule of tissue taken from the epidermis, dermis and hypodermis. All the analyses are
performed by Signal Transduction Laboratory (CUBO) of Ferrara. Detailed procedure is explained in the

Appendix I.

25.6.4 Privacy and Data sharing

Any data will first be fully anonymised. Data will not be made available for sharing until after publication of
the main results of the study. Thereafter, anonymised individual patient data will be made available for
secondary research, conditional on assurance from the secondary researcher that the proposed use of the
data is compliant with scientific quality, ethical requirements and value for money. A minimum requirement
with respect to scientific quality will be a publicly available pre-specified protocol describing the purpose,

methods and analysis of the secondary research, e.g. a protocol for a Cochrane systematic review.

25.6.5 Follow up

In addition to procedures provided by PIpELINe trial, blood samples are collected at 6-month and 1-year-

follow-up visit. Samples are analyzed by Signal Transduction Laboratory (CUBO) of Ferrara.
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26 APPENDIX H

Effect of Physical Activity on T-Lymphocyte and miRNA function - a Physical activity

Intervention in ELderly after myocardial INfarction (PIpELINe) sub-study

26.1 BACKGROUND

26.1.1 Immunosenescence

Immunosenescence is the loss of function of the main components of the immune system that occurs with
age [1]. Previous studies highlighted the poor effectiveness of vaccines in older adults and the poor ability of
older adults to control new infections and tumors [2]. On these bases a low reactivity of naive T-lymphocyte
subpopulation has been suspected [3]. Naive T-lymphocytes are stimulated by neo-antigens and are able to
generate long-term responses in order to defend from future infections. Several studies underlined that
there is a dysfunction of naive T-lymphocyte in older adults [3]. The molecular mechanisms that explain this
dysfunction are almost unknown. Data from literature demonstrated a straight relationship between
lymphocyte function and cellular metabolic properties, which could be altered by ageing [4,5]. With this
background, the identification of the fundamental metabolic pathways for lymphocyte activation is of

paramount importance in order to find some means for the recovery of immune dysfunctions of older adults.

Immunosenescence and T-lymphocytes.

20-30 years 60-75 years >75 years
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26.1.2 Physical activity and immunosenescence

Benefits of physical activity on the responsiveness of immune system have been largely demonstrated [6].
Previous studies showed that physical activity positively influences prevention, development and the
course of inflammatory diseases and immune system degeneration. There are strong indications that
physical exercise in older adults may prevent the age-related decline in immune response without side

effects. Consequently, exercise is being considered as a safe means of intervention to reduce

immunosenescence [6].

26.1.3 Micro ribonucleic acids (miRNAs) and myocardial infarction

Micro ribonucleic acids (miRNAs) are short ribonucleic acid sequences which do not encode a
protein, but instead regulate the expression of several proteins. These molecula have been hailed
as powerful novel biomarkers for a number of diseases, including coronary artery disease. Indeed,
many studies have reported altered plasma levels of mRNAs in patients with established coronary
artery disease. Endogenous miRNAs are crucial in regulating various aspects of cardiomyocyte
biology, ranging from contractility to hypertrophy. Modulation of this miRNA network stands as an

innovative therapeutic strategy in patients with myocardial infarction [7].

miRNA function
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26.1.4 Physical activity and miRNA

Previous studies demonstrated that aerobic and resistence training determine substantial miRNA profile
changes in patients with diabetes [8]. Other studies underlined that physical activity induced changes in the
levels of miRNAs involved in lipid metabolism [9]. Mayr et al.demonstrated that there is a different expression
of some miRNAs in patients with coronary artery disease at rest and also after exercise [10]. Data about

physical activity and mRNA function in older patients with a recent myocardial infarction are lacking.
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26.2 RATIONALE

Aging affects negatively the immune system, defined as immunosenescence, which increases the

susceptibility of older adults to infection, autoimmune disease and cancer. Physical activity may prevent

immune system disfunction and immunosenescence. However, there are no data about the effects of

exercise on markers of cellular immunosenescence in older adults; in addition, no data are available about

the comparison between immune system of older adults attenders of physical activity program and older

adults that don’t participate to physical activity intervention.
Effect of physical activity on mRNA function after myocardial infarction are still unknown.

Thus, this sub-study aims to evaluate immunosenescence and its metabolic pathways and presence and
function of miRNAs in older adults and to assess the effects of physical activity on immune system and
miRNAs compared to a group of older patients that do not attend physical activity intervention. In particular,

the present sub-study is focused on two elements:

-T-lymphocyte function and cellular metabolic pathways which could be responsible of immune system

decline

-miRNAs function which could be influenced by physical activity after myocardial infarction
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26.3 STUDY OBJECTIVES

26.3.1 Primary objective

e To evaluate the impact of physical activity intervention on metabolic pathways and T-lymphocyte

function and miRNAs in older Ml patients

26.3.2 Main Secondary objectives

e To assess the metabolic properties (glucose up-take, fatty acids up-take, mitochondrial potential)
and the function of the different subpopulations (naive, central memory, effector memory) of T-
lymphocytes (CD8+ and CD4+) in older Ml patients

e To test the lymphocyte response to stimulation in terms of release of cytockines and markers’
expression

e To test the CD8+ response to neo-antigens in subjects HLA-A2+ using the antigen of melanoma
HLA-A2 restricted

e To test the CD8+ response to neo-antigens in subjects HLA-A2+ using the antigens of EBV, CMV and
HSV expressed by HLA-A2

e To quantify different types of miRNAs before and after a program of physical activity

26.4 STUDY DESIGN AND SCREENING

26.4.1 Study design

This is a sub-study of the PIpELINe randomized trial which enrolled older MI patients with moderately
impaired physical performance assessed by Short Physical Performance Battery (SPPB) at the moment of
discharge and confirmed 1-month later during the inclusion visit; the main study provides a randomization
of enrolled patients to physical activity intervention (6 supervised sessions and a home-based program) or
health education alone in order to evaluate effects of physical exercise on 1, 2 and 3-year clinical outcomes.

The present sub-study investigates two cellular aspects:

-cellular metabolic pathways on immunosenescence and the effect of physical activity on immune system

function, focusing on T-lymphocytes;
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-presence and activity of miRNA in the blood of older patients with a recent Ml and the effect of physical

activity on these molecula.

Patients of this sub-study are enrolled in the only main participating center, Cardiology Unit of Ospedale S.

Anna of Ferrara.

26.4.2 Screening

At least 50 patients (25 of the Physical Activity group and 25 of the Health Education group) enrolled in the
PIpELINe trail are also enrolled in this sub-study. The present sub-study doesn’t require any other specific
inclusion criterium, except of the proper written informed consent. It requires some other exclusion criteria,

as shown below.
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26.5 STUDY POPULATION

26.5.1

26.5.2

10.

11.

12.

Inclusion criteria

Patients >65 years AND

MI (STE or NSTE-MI) with indication to invasive management AND
SPPB 4-9 1-month after hospital discharge AND

Informed consent

Exclusion criteria

Multivessel coronary artery disease or left main coronary artery disease candidate to surgical
revascularization

Planned staged PCI

Non-cardiovascular co-morbidity reducing life expectancy to < 1 year
Any factor precluding 1-year follow-up

Severe aortic or mitral valvulopathy

Ejection fraction <30%

Chronic heart failure NYHA llI-1V

Severe cognitive impairment (SPMSQ <4)

Impossibility to do physical activity due to physical impairment
Diseases of hematopoietic system

Malignancies

Metabolic diseases
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26.6 STUDY PROCEDURES

26.6.1 Management Strategies

During the inclusion visit after randomization, at 6-month and 1-year follow-up visits, in addition to the
procedures provided by PIpELINe trial, 3 venous blood samples are collected in all patients enrolled in this
sub-study Two blood samples are used to obtain purified T-lymphocyte and assess their expression of HLA-
A2; the samples are anonymized and stored in the laboratory of Dipartimento di Scienze Chimiche e
Farmaceutiche dell’Universita di Ferrara. The other 1 blood sample is used to evaluate presence and function
of miRNA and they are anonymized, analysed and and stored in the Laboratorio di Biologia Cellulare e

Genetica Molecolare of Dipartimento di Morfologia, Chirurgia e Medicina Sperimentale of Ferrara.

26.6.2 Blood samples for the analyses of T-lymphocytes

Blood samples are obtained from an antecubital vein using a 21-gauge needle. The first 2—4 mL of blood are
discarded. The remaining is analysed in order to evaluate T-lymphocytes. The cells are obtained by
standardized protocols of purification with Ficoll-Pacque gradient. Then, the cells are frozen in a solution
containing for a 90% fetal bovine serum (FBS) and for a 10% dimetilsofosside (DMSO) as a preservative

component. Finally, they are stored in liquid nitrogen containers.

26.6.3 Blood samples for the analyses of miRNA

Blood samples are obtained from an antecubital vein using a 21-gauge needle. The first 2-4 mL of blood are
discarded. The remaining is analyzed in order to quantify miRNAs and evaluate their function. Patients don’t
have to perform physical activity in the 72 hours before the collection of blood samples. The samples are
centrifugated at room temperature; the supernatant is then aliquoted in fractions of 500u ulL, stored in little

tubes free from RNAsi and finally analyzed.
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26.6.4 Privacy and Data sharing

Any data will first be fully anonymized. Data will not be made available for sharing until after publication of
the main results of the study. Thereafter, anonymized individual patient data will be made available for
secondary research, conditional on assurance from the secondary researcher that the proposed use of the
data is compliant with scientific quality, ethical requirements and value for money. A minimum requirement

with respect to scientific quality will be a publicly available pre-specified protocol describing the purpose,

methods and analysis of the secondary research, e.g. a protocol for a Cochrane systematic review.
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27 APPENDIX I

Standards for cutaneous biopsy

27.1 DESCRIPTION

Since this is a surgical procedure involving the use of a local anesthetic, operators performing the biopsy
must have immediate access to all necessary resources to manage potential adverse reactions in the
subject, such as lipothymia, syncope, or anaphylactic/anaphylactoid reactions. Before commencing the
procedure, the operator must take appropriate precautions to minimize the risk of adverse events, such as
anaphylaxis and infections, for the subject undergoing the biopsy. To reduce the likelihood of anaphylaxis,
it is essential for the operator to conduct a thorough medical history review. This should include an
assessment of any underlying conditions affecting the volunteer, the use of medications for their
treatment, and the administration of local anesthetics during past or recent dental procedures or minor
surgeries, which could suggest allergic reactions or sensitization. The study underscores the critical
importance of vigilance and preparedness to ensure the safety of participants and the success of the
procedure. After performing a thorough antiseptic hand wash, the operator dons the necessary personal
protective equipment (PPE) for both their own protection and that of the patient (sterile gloves and gown).
The operator then performs adequate antisepsis of the area to be biopsied using 10% povidone-iodine and
delimits the sterile field with a sterile disposable fenestrated surgical drape. Using a syringe with a
hypodermic needle, the operator administers local anesthesia via infiltration with 2% lidocaine (potentially
buffered with bicarbonate) and proceeds to the actual biopsy using a sterile disposable punch. The tissue
sample obtained in this manner should be placed in the sterile container, pre-filled with an appropriate
amount of preservation solution, following the strictest aseptic technique. Specifically, the tissue should be
carefully transferred from the forceps and allowed to fall into the container with the assistance of a sterile
needle. At the end of the procedure, after performing adequate post-surgical antisepsis on the biopsy site,
the operator covers the area with a flat dressing, preferably using a transparent polyurethane film if

available. The follow-up on the healing of the surgical wound, which is expected to heal within
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approximately 10 days, is the responsibility of the personnel who performed the biopsy. They will monitor

the wound's condition over time and, in the event of any infectious or inflammatory complications, will
recommend the most appropriate local or systemic medication, as well as any additional measures that

may be necessary.
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27.2 FLOW CHART
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