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Objective: to develop a method for assessment of the effectiveness of a 3-week cardiac rehabilitation 
programme (CRP) for patients after acute coronary syndrome (ACS) using the International Classification of 
Functioning, Disability and Health (ICF).
Methods: A total of 347 patients with a recent ACS, 234 men and 113 women, mean age - 59,3 ± 8,5 years, 
were enrolled a 3-week CRP conducted in the Ivanovo State Medical Academy (ISMA) clinic. The following 
ICF domains characterizing the functional state of the cardiovascular system of patients were selected as the 
performance criteria of the rehabilitation program: b28011 - pain in chest, b4102 - contraction force of 
ventricular muscles, b4200 - increased blood pressure, b4550 - general physical endurance, b460 - sensations 
associated with cardiovascular and respiratory functions, d4500 -  walking short distances. To indicate the 
extent or magnitude of an impairment of each domain the ICF generic qualifier was used: 0 (0-4%) - no 
problem, 1 (5-24%) -  mild problems, 2 (25-49%) - moderate problems, 3 (50-95 %) - severe problems, 4 
(96-100%) - complete problems.
Results: Upon completion of the CRP the number of patients with preserved left ventricular ejection fraction 
(LVEF) (b4102.0) increased from 71 to 88%, and the percentage of patients with mild systolic dysfunction 
(b4102.1) decreased from 25% to 13%. LVEF returned to normal value at discharge in 4,2% of the patients 
with moderate impairment of LVEF (b4102.2). The number of patients with normal blood pressure values 
(b4200.0) has doubled (from 30 to 58%), and the percentage of those with hypertension of the first degree fell 
from 34 to 16%. Controlled physical training improved physical endurance from poor (b4550.4) to below 
average (b4550.3) in 7% of the patients. More than 50% of patients kept an average level of exercise tolerance 
(b4550.2). The number of patients with physical endurance above average level increased from 14% to 32%. 
During the rehabilitation 48% of patients have not experienced chest pain (b2800.0). Mild angina (b2800.1) 
occurred in 21% of patients, a moderate angina (b2800.2) in 15% of patients. During cardiac rehabilitation the 
number of patients who could cover more than 450 meters during the 6-minute walking test (b450.1) increased 
from 50 to 67%, and the percentage of patients able to cover a distance of 375-450 meters (b450.2) increased 
from 10 to 24%. Upon completion of the CRP the percentage of patients experiencing severe dyspnoea 
(b460.3) decreased from 39 to 22%, while the number of patients with mild dyspnoea (b460.1) increased from 
24 to 34%.
Conclusions: Application of the ICF helps to evaluate both comprehensively and quantitatively the effectiveness 
of a 3-week CRP for patients after ACS, developed in the ISMA clinic. This CRP increases exercise 
tolerance, promotes decrease in the frequency and severity of angina and shortness of breath and has an 
additional hypotensive effect.
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Objective: to determine the possibility of reaching individual rehabilitation goals for patients with acute coronary 
syndrome (ACS) in the cardiac rehabilitation and to identify the adverse factors, which prevent their 
achievement. Materials and methods. Study sample consists of 103 patients, 72 men and 31 women, aged from 
44 to 80 years, exposed to a three-week rehabilitation clinic TMGI after ACS. Members of the 
multidisciplinary team formulated objectives and assigned an individual rehabilitation program for each enrolled 
patient.
Results: The reduction of pain syndrome took place for 96% of patients. The absence of positive dynamics of 
pain was observed for only 2 patients with high levels of anxiety and depression according to the Hospital 
Anxiety and Depression Scale. Almost 100% of patients got an improvement and stabilization of blood 
pressure. For 22% of patients with clinical signs of angina pectoris the goal was to alleviate symptoms of 
coronary artery disease, for 78% the goal was to stabilize their physical conditions. This goal was achieved in 
59% of patients. Planned increase of tolerance for physical exercises was not obtained for 21 people. The most 
frequent co-morbid diseases in this group were metabolic syndrome, diabetes, chronic heart failure, which seem 
to limit the intensity of physical training. The target of "reduction of the functional class of heart failure" was 
achieved in 91% of cases. From the total number of patients who have not reached the planned target 83% had 
de-compensated heart failure. Improvements and stabilization of normal lipid profile did not occur for 14 
people; all of them had the metabolic syndrome and 22% of them suffered from type 2 diabetes. Reducing and 
maintaining normal blood sugar index values could not be achieved for 17% of patients with metabolic 
syndrome, 67% of them had type 2 diabetes. In the process of rehabilitation there was a significant 
improvement of quality of life measured according to the EQ-5D health questionnaire. At the same time the 
quality of life correlated inversely with angina and depression levels. According to the Seattle Angina 
Questionnaire patients the quality of life index was lower for elderly patients and patients with higher levels of 
anxiety and depression. Satisfaction with treatment had the direct positive correlation with the distance covered 
during the six-minute walking test, and the negative correlation with angina functional class. This shows that it is 
the exercise tolerance, which determined the level of satisfaction with the ongoing rehabilitation activities. 
Conclusions: The likelihood of achieving the objectives of rehabilitation varies with individual clinical and 
functional parameters and depends on the presence of co-morbid diseases and on patients' commitment to 
conducted rehabilitation measures. When aiming rehabilitation one must take into account co-morbid disease 
and conditions limiting rehabilitation abilities.
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Effects of trimetazidine in therapy of microvascular angina
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Topic: Cardiac rehabilitation
In spite o f the understanding o f the pathogenesis o f microvascular angina (MVA), the treat­
ment continues to  be insufficiently effective. The quality of life in these patients is low and 
physical activity is significantly limited.
Objective: To evaluate the effectiveness of trimetazidine in m anagement o f patients with MVA 
according to the main pathogenesis mechanism of M A as endothelial dysfunction (ED) of 
coronary microvasculature.
Materials and Methods: The study included 60 patients with MVA proved by symptoms, 
positive stress-test, normal coronary angiography, impaired reserve o f endothelium - depen­
dent vasodilation (cold pressor test) by positron - emission myocardial tomography (PET), the 
presence o f ED be reactive hyperemia index (RHI) <  1.67 according to  peripheral arterial 
tonometry (PAT). An additional test for the evaluation o f ED was counting o f circulating 
endothelial cells (CEC).
All patients were randomized into 2 groups. Group 1 patients (control) (30 persons) get 
standard antianginal therapy. G roup 2 (30 persons) also received basic antianginal therapy 
and trimetazidine 35 mg 2 times a day. After 3 months exercise test (treadmill), PAT and PET 
were performed again.
Results: A positive exercise test after treatm ent was observed in 90% of patients in group 1. In 
group 2 among patients received trimetazidine, a positive exercise test was recorded in 53.3% 
(p <0,05). In the second group, the total time o f the exercise test increased from 5,15 ±  1,41 to
10.5 [9.7; 11.9] (p <0.05). While in the first group, this parameter remained unchanged. The 
number of metabolic units (METS) in the control group o f patients not significantly increased 
from 5,02 ±  0,76 to  6,96 ±  1,05. In patients received trimetazidine, these values were higher: 
from 4,45 ±  0,87 to8 ,15 ±  0,64 (p <0.05).
In the first group ED by PAT after treatment was found among all patients, averaged R H I 
was 1.44 [1.37; 1.57], and the second group averaged R H I consisted 1.79 [1.43; 1,88] (p <0,05) 
and ED was found only 23,3% of patients.
It were not found any changes o f coronary blood flow on PET after treatm ent in control 
group, while in trimetazidine group coronary blood flow increased from -1.8 [-20.5; 17.6] to 
49.0 [30.9; 57.8] for LAD, with -1.2 [-20.5; 17.4] to 40.0 [27.7; 62.7] for the LCx and R C A w ith 
-8.5 [-20.0; 17.8] to  39.0 [28.2; 62.4].
The number o f CEC in the beginning of study was similar in 1-st (15±8/3x105 Le) and 2-nd 
(17±10/3x105 Le) groups. After 3 month of treatm ent the number o f CEC remained the same 
in group 1 (12,53 ±  6,79 p>0,005) but in patients from trimetazidine group significantly 
decreased (8,70 ±  5,45 p <0.05).
Conclusions: In patients with MVA the intensification of standard antianginal therapy by 
trimetazidine improves microvascular blood flow both by improving of myocardial m etabo­
lism, and due to  a decrease in the microvascular ED, is the principal pathogenetic mechanism 
of MVA.
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Objective: to develop a method for assessment o f the effectiveness o f a 3-week cardiac reha­
bilitation programme (CRP) for patients after acute coronary syndrome (ACS) using the 
International Classification o f Functioning, Disability and Health (ICF).
Methods: A  total o f 347 patients with a recent ACS, 234 men and 113 women, mean age - 59,3 
±  8,5 years, were enrolled a 3-week CRP conducted in the Ivanovo State Medical Academy 
(ISMA) clinic. The following IC F  domains characterizing the functional state o f the cardio­
vascular system o f patients were selected as the performance criteria o f the rehabilitation 
program: b28011 - pain in chest, b4102 - contraction force of ventricular muscles, b4200 - 
increased blood pressure, b4550 - general physical endurance, b460 - sensations associated 
with cardiovascular and respiratory functions, d4500 — walking short distances. To indicate 
the extent or magnitude o f an impairment o f each domain the IC F generic qualifier was used: 
0 (0-4%) - no problem, 1 (5-24%) — mild problems, 2 (25-49%) - moderate problems, 3 (50-95 
%) - severe problems, 4 (96-100%) - complete problems.
Results: Upon completion o f the CRP the number o f patients with preserved left ventricular 
ejection fraction (LVEF) (b4102.0) increased from 71 to 88%, and the percentage o f patients 
with mild systolic dysfunction (b4102.1) decreased from 25% to 13%. LVEF returned to 
normal value a t discharge in 4,2% of the patients with moderate impairment of LVEF 
(b4102.2). The number o f patients with normal blood pressure values (b4200.0) has doubled 
(from 30 to 58%), and the percentage o f those with hypertension o f the first degree fell from 
34 to 16%. Controlled physical training improved physical endurance from poor (b4550.4) to 
below average (b4550.3) in 7% of the patients. M ore than 50% of patients kept an average 
level o f exercise tolerance (b4550.2). The number o f patients with physical endurance above

average level increased from 14% to  32%. During the rehabilitation 48% o f patients have not 
experienced chest pain (b2800.0). Mild angina (b2800.1) occurred in 21% o f patients, a 
moderate angina (b2800.2) in 15% of patients. During cardiac rehabilitation the number of 
patients who could cover more than 450 meters during the 6-minute walking test (b450.1) 
increased from 50 to  67%, and the percentage o f patients able to cover a distance o f 375-450 
meters (b450.2) increased from 10 to 24%. U pon completion o f the C RP the percentage of 
patients experiencing severe dyspnoea (b460.3) decreased from 39 to 22%, while the number 
of patients with mild dyspnoea (b460.1) increased from 24 to 34%.
Conclusions: Application o f the IC F helps to evaluate both comprehensively and quantita­
tively the effectiveness o f a 3-week CRP for patients after ACS, developed in the ISM A clinic. 
This CRP increases exercise tolerance, promotes decrease in the frequency and severity of 
angina and shortness of breath and has an additional hypotensive effect.
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Topic: Cardiac rehabilitation
Background: In phase one rehabilitation after coronary artery bypass grafting patients often 
experience pain, fatigue, and low physical activity. In addition, anxiety and depressive symp­
toms are common.
Purpose: The purpose was to evaluate the effect o f a comprehensive 4-week rehabilitation 
programme during hospitalisation and after discharge versus usual care.
Methods: Patients were randomised 1:1. The primary outcome was physical function measured 
by the 6-minute walk test. The secondary outcomes were; mental health physical activity, 
anxiety, depression, quality o f life, sleep, pain, and the sit-to-stand test. Patients allocated 
to  the experimental intervention followed a 4-week rehabilitation programme.
Results: We randomised 326 participants, o f whom 11 dropped out. There was a mean age of 
65 years and 87% were male. There were no significant differences between the two groups 
after 4 weeks measured by the 6-minute walk test. The secondary outcomes showed no 
difference between the groups, except for a potential difference in favour of the experimental 
intervention was detected on HADS-D (Table 1).
Conclusions: There was no significant difference between the two groups on physical function, 
pain, sleep, quality o f life, and anxiety, which could be due to  the short intervention period. 
The experimental intervention might have had a beneficial effect on depressive symptoms. 
However, this is a secondary outcome and should be interpreted with caution.
Table 1.
Primary outcome Estimate (95% CI) p-value
6-MWT 16.2 (-13.0; 45.4) 0.27
Secondary outcomes Estimate (95% CI) p-value
SF-12 mental 1.18 (-1.74; 4.09) 0.43
SF-12 physical -0.82 (-3.18; 1.54) 0.49
Pittsburgh Sleep QI -0.91 (-2.06; 0.23) 0.12
Orebro MSQ -1.92 (-4.34; 0.51) 0.12
Sit-to-stand test 1.09 (-0.34; 2.52) 0.13
Binary outcomes OR (95% CI) p-value
HADS anxiety (8 +  ) 0.62 (0.29; 1.29) 0.20
HADS depression (8+ ) 0.46 (0.22; 0.97) 0.04
HeartQol (>median)
HeartQol global 0.78 (0.45; 1.35) 0.37
HeartQol emotional 0.93 (0.42; 2.09) 0.86

M ean difference in outcome and odds ratio between 152 experimental and 158 control 
participants.
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Training focused on force or velocity: influence and relation with the power-force- 
velocity profile in coronary artery patients in cardiac rehabilitation
D  D av id  H u p in 1, M  U sso n 1, p  L abeix1, M  G alle t1, L  M aes1, p  E d o u a rd 1, 
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Topic: Cardiac rehabilitation
Background: Cardiac rehabilitation sessions include endurance (aerobic training) and resis­
tance (anaerobic training), adapted to cardiovascular pathology for which cardiac rehabilita­
tion is prescribed. These sessions are planned according to the results o f functional tests 
performed in aerobic and in anaerobic before training and follow the EAPC recommenda­
tions. Generally, aerobic training is conducted in around 60-70 rotations per minute and 
anaerobic training is conducted through increasing loads, inducing a training in a little 
more force than velocity. M any studies have shown the importance o f the relationship 
between the power-force-velocity profile and athletes performances. This has not been demon­
strated in patients with coronary artery disease in cardiac rehabilitation.
Objective: The impact o f cardiac rehabilitation in force or velocity has been studied in patients 
with CAD and these two types o f training were compared in terms o f aerobic and anaerobic 
performance achieved after cardiac rehabilitation.
Material and method: The power-force-velocity profile o f the patients was determined during 
testing on a cycle ergometer at the beginning o f the cardiac rehabilitation. It was defined from 
4 sprints of 5 seconds with several resistors (1, 3, 5 and 7 kPa). Aerobic performance (power 
and VO2 in the first ventilatory threshold) were measured during the cardiopulmonary testing 
and muscle performance (strength and muscular endurance) were assessed during the test on 
quadriceps. These tests were performed a t the beginning and at the end of the cardiac reha­
bilitation.
Results: The study population included ten patients in the University Hospital after an acute 
coronary syndrome justifying myocardial revascularization by angioplasty or bypass surgery. 
The mean age was 52.2 ±5.4 years, ranging from 37 to 65. Five patients underwent a training 
in force, meaning low speed (<50 RPM ) on cycle ergometer, increasing slope and loads 
respectively on treadmill and weight machines. Five patients underwent a training in velocity, 
meaning high speed (>  100 RPM ) at increasing walking speed and movement execution, 
respectively on treadmill and weight machine. Aerobic performance had improved for both 
groups a t the end of the cardiac rehabilitation; at the first ventilatory threshold and at max­
imum effort. The increase in power in the first ventilatory threshold was similar for both 
groups while it was more im portant for the group trained in force a t maximum effort. The 
improvement in VO2 max was higher in the first ventilatory threshold and at maximum effort 
for the group trained in velocity. Anaerobic performance was improved for both groups and 
were more im portant to the group trained in force.
Conclusion
Evaluation o f the power-force-velocity profile could establish an adapted and optimal training 
based on aerobic and anaerobic performance o f coronary patients at the beginning o f cardiac 
rehabilitation.
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Topic: Cardiac rehabilitation
Background: Cardiac rehabilitation (CR) improves symptoms and survival in patients with 
chronic heart failure (CHF). Endothelial dysfunction predicts future cardiovascular events 
and is associated with a less favorable prognosis in patients with heart failure.The relationship 
between cardiac rehabilitation and endothelial function is largely unknown.
Purpose: We aimed to investigate effect o f cardiac rehabilitation on endothelial function 
measured by reactive hyperemia-peripheral arterial tonometry (RH-PAT) in outpatients 
with CHF.
Methods: We studied thirty five outpatients with stable C H F (mean age:74.2±9.5 years, 
20males, EF =  51.1±20.5%) participated in C R  one or twice per week for three 
months.Each session consisted that after stretching and low intensity resistance training for 
15minutes, patients performed ergometer for 20minitues according to Borg scale and cool­
down stretching for 10minitues. We could follow up twenty five patients (mean age:72.6±9.5 
years, 16 males, E F=53.2±18.3% ). A t baseline and 3months after CR, we performed 6- 
minute walk distance (6MWD), hand grip and knee extension strength, 10-meter walk test 
(10mWT), short physical performance battery (SPPB), RH-PAT index and measured plasma 
brain natriuretic peptide (BNP), LDL, HDL, Creatinine, Hemoglobin, Albumin, Geriatric 
Nutritional Risk Index (GNRI:14.89x serum albumin(g/dl) +  41.7xBM I/22) and Hospital 
Anxiety and Depression Scale (HADS).
Results: In thirty five patients, Ln RH-PAT index were significant positive correlation with 
H D L (r =  0.37, p  =  0.029) and negative correlation with H b (r =  -0.34, p =  0.045) but no sig­
nificant correlation with other factors.In follow up twenty five patients after three-months CR, 
significant improvements in 6MWD (360.0±105.6 to  429.4±110.7 m, p<0.001), hand grip 
strength (25.5±9.7 to 27.2±9.2 kg, p<0.001) and knee extension strength (0.44±0.17 to 
0.48±0.19 kgf/kg, p =  0.04), 10mWT (1.35±0.39 to 1.57±0.42 m/s, p<0.001), SPPB (10.2 
±2.2 to 10.9±1.8, p =  0.011), BNP (139±132 to 113±124 pg/ml, p =  0.045), LDL (104.9 
±32.5 to 93.4±32.2 mg/dl, p  =  0.028), G N R I (103.8±9.9 to  106.8±8.6, p =  0.033), Anxiety

(HADS score:4.6±3.2 to  3.3±2.3, p =  0.022) and Depression(HADS score:8.7±4.0 to  6.3±3.4, 
p =  0.008) were observed. But there were no significant changes in Ln RH-PAT index (0.40 
±0.19 to 0.43±0.19, p =  0.68), H D L (50.2±18.2 to  51.9±16.3 mg/dl, p  =  0.27) and H b (12.8 
±1.6 to 12.8±1.9 g/dl, p  =  0.70).
Conclusions: In outpatients with CHF, endothelial function were positive correlation with 
HD L and negative correlation with Hb. Three months CR improved BNP, LDL, physical, 
psychological and nutritional status but not Hb, H D L and endothelial function assessed by 
RH-PAT.
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Topic: Cardiac rehabilitation
Background: it is widely recognized that cardiac rehabilitation programs (CRP) have long- 
lasting benefits in patients with recent myocardial infarction, mostly due to cardiac risk factors 
modification, but so far optimal CRP duration to achieve those benefits is not clear. 
Purpose: the aim of this study was to  assess the benefits o f a short CRP (2-4 weeks) regarding 
cardiac risk factors modification in patients with coronary artery disease.
Methods: fifty-three patients (50 men, 3 women; mean age 53.6 years, low-intermediate cardiac 
risk) were included in a 2-4 week CRP depending on the prior cardiac risk stratification 
(clinical presentation of myocardial infarction, number o f treated vessels, ejection fraction, 
stress test result), functional ability (METs, comorbidities) or patients’ preferences.
D ata on smoking status, employment situation and sedentary lifestyle were collected a t the 
beginning of the program and at six-months follow-up, when patients were asked about the 
medication adherence.
Results: there was a significant reduction (P =  0.001) in the proportion o f current smokers (23 - 
52.3%- vs. 9 -20.5%-) at six-months follow-up. Likewise, a significant reduction (P =  0.002) 
in patients with sedentary lifestyle was observed. In the pre-program period, 36 (81.1%) 
patients did not engage in any physical activity in comparison with 23 (52.3%) after six- 
months follow-up (p =  0.002).
A  non significant improvement in terms ofphysical ability in a Bruce protocol stress test (7.45 
versus 8.45 METS; P =  0.426) was also observed.
During a six-month follow-up, 47 (88.6%) patients achieved a full treatm ent adherence. 
Conclusions: our short duration phase II cardiac rehabilitation program shows significant 
benefits in smoking habits, sedentary lifestyle and therapeutic compliance.
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Topic: Cardiac rehabilitation
Background: A  cardiac rehabilitation and prevention program (CRPP) is a recognized in the 
management of coronary heart disease (CHD). However, the effect of a CRPP on diastolic 
function o f the heart is controversial and no data exists in CHD.
Methods: Patients (n =  140) with recent acute myocardial infarction were referred CRPP. 
Serial treadmill exercise testing and rest echocardiography were performed before and after 
exercise training / workout.
Average age: 54 years (80% male, 20% female), diagnosed with STEMI, 60% (84 patients) 
and
NSTEM I: 40% (56 patients). Complete coronary revascularization: 80%. LVEF average: 
48%.
We note that almost all o f our patients have diastolic dysfunction of the left ventricle at 
cardiac rehabilitation program baseline. W ith the following distribution by grade of diastolic 
dysfunction: normal diastolic function: 5.6% e/ diastolic dysfunction class I: 73% e/ class II 
17% e/ and class III: 4.4%.
After the cardiac rehabilitation program, we observed improvement in diastolic dysfunction of 
the left ventricle, with the following distribution: normal diastolic function: 33% e/ diastolic 
dysfunction class I 60% e/ class II: 4.8% and class III 2.2%, statistically significant differences
p <0.01.
Conclusions: Diastolic dysfunction o f the left ventricle is a predictor o f cardiac events. Cardiac 
rehabilitation improves diastolic left ventricular function in patients with ischaemic heart 
disease.
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Association between physical activity and cardiac performance in chronic heart 
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Topic: Cardiac rehabilitation
Background: Physical activity plays an im portant role in cardiovascular morbidity and m or­
tality. Patients with chronic heart failure demonstrate reduced physical activity. The aim of 
the present study was to  assess the relationship between daily physical activity level and 
cardiac performance in chronic heart failure.
Methods: Twenty patients (age 68±7 years, four females) with stable chronic heart failure due 
to reduced ejection fraction (LVEF 31 ±8) were recruited into the study. Daily physical activ­
ity (i.e. number of steps) was monitored objectively using pedometers over a seven-day period, 
and average number o f steps per day was calculated. All patients underwent maximal graded 
cardiopulmonary exercise testing with non-invasive gas exchange and haemodynamic (bior­
eactance) measurements. Peak exercise cardiac power output as indicator of overall cardiac 
function and performance was calculated as the product o f mean arterial blood pressure and 
cardiac output, expressed in watts. Quality of life was assessed using M innesota Living with 
Heart Failure questionnaire.
Results: The average daily physical activity performed by patients was 5108±3064 steps / day. 
Peak oxygen consumption was 17±4 ml/kg/min, mean arterial blood pressure 105±14 mmHg, 
cardiac output 13±4 l/min, cardiac power output 3.1 ±1.3 watts, and quality of life score 26 
±19. There was a significant positive relationship between daily number o f steps and peak 
oxygen consumption (r =  0.39, p= 0 .03), but non-significant relationship was found between 
daily physical activity and peak exercise cardiac output (r =  0.32, p =  0.09), mean arterial 
blood pressure (r =  0.23, p  =  0.11), cardiac power output (r =  0.21, p =  0.10), and quality of 
life (r =  0.18, p =  0.16).
Conclusion: The present study confirms that daily physical activity in patients with chronic 
heart failure is low. Higher levels o f daily physical activity are associated with increased 
cardiorespiratory fitness but not cardiac performance. Physical activity and exercise interven­
tions are w arranted to  reduce sedentary behaviour and improve clinical outcomes in patients 
with chronic heart failure.
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Analysis of f physical rehabilitation efficiency in patients with chronic heart failure
V L G a le n k o 1, T A  L elyav ina1, M Y  S itn ikova1
*The North-W estern Federal M edica l Research Center named after V .A .A lm azov, the research 
laboratory o f  chronic heart fa ilu re , Saint-Petersburg,, Russian Federation 
Topic: Cardiac rehabilitation
Introduction: In the world practice, the selection of physical training intensity of patients with 
C H F is on the basis o f anaerobic threshold achievement during cardiorespiratory test 
(CPET). But the majority o f patients with severe C H F are not able to  achieve it during 
the CPET, that requires the use of certain indicators in the appointment o f physical training. 
This alternative indicator can be lactate threshold, which achieved first during the execution of 
the CPET.
Purpose: To evaluate the effectiveness o f aerobic physical exercise in H F  patients, selected on 
the basis o f achievement the lactate threshold during CPET and based on functional class of 
heart failure and comorbidity.
Methods: 77 patients, C H F N Y H A  II -III (under the supervision o f cardiologists-experts in 
heart failure) were randomized into two groups - primary (aerobic training) and control (stan­
dard treatment o f heart failure). M ain group - 64 patients, mean age 54±12,5 years, body mass 
index (BMI) 26,46±6,4 kg/m2, among them 46 patients (72%) had III C H F functional class 
and 18 patients (28%) — II C H F functional class. The control group - 13 patients, age 53±17 
years, BM I was 25,4±6.8 kg/m2, 12 patients had III C H F functional class, 1 patient — I. CPET, 
quality o f life (QOL), exercise tolerance (ET) was assessed a t baseline and after 1,3,6 m onths of 
follow-up. The CPET served on tredmile using hardware " Oxycon Pro ", Jaeger, Germany. 
Echocardiography (EchoCG) were performed at baseline and after 6 months. The data were 
statistically processed using software package "Statistika, 6.0".
Results: In the main group after 6 months of training EF increased by 7.5±0.5% and End- 
diastolic volume decreased by 6±2.0 ml from baseline, QOL was changed by 17.5±8 points 
(significant regression o f symptoms), ET increased by 9±1 points. After 1 month of observation 
VO2 peak increased by 2.6±0.1 ml/min/kg after 6 months — 4.4 ml/min/kg. In the control group 
showed anincrease E F 4±  1,1%, End-diastolicvolume decreased by 68±14,8 ml, the change of 
QOL 14± 7,22points, theincreasein ET a t 1.5points. D ecreasedV O 2peakinam onth  1,05±1,2 
ml/min/kg, after 6 m onths — 1,7 ml/min/kg. Revealed a strong positive correlation between the 
initial values ofV O 2 peak and E F (rEF =  0,4, p), and between baseline levels of sodium, hemo­
globin and the effectiveness ofphysical rehabilitation (rN a=  0 ,41 ,p ,0 ,05 ;rH b=  0,45,p<0,05).. 
There was a positive impact o f the initial content o f red blood cells (rEr =  0,6, p  =  0.03), sodium 
(rNa =  0,4, p  =  0.05), LV EF (r =  0.5, p  =  0.05) and level VE at the peak of exercise load 
(r =  0.5,p =  0.01) on training effectiveness. The level o f BNP and a long history of CHF had a 
negative effect on the result o f physical training (rBNP =  -0,7, p  =  0.05; rC H F =  -0,6, p  =  0.05). 
Conclusion: Aerobic physical exercise in C H F patients, selected on the basis o f lactate threshold 
achievement during the CPET, is effective in improving values of CPET, EchoCG, QOL and 
increasing exercise tolerance.
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Demographic, psychological and socioeconomic predictors of cardiac rehabilitation 
attendance, uncovering mechanisms of non-attendance among patients with low 
socioeconomic position
M  M a ria  Pedersen1, I E gerod2, D  O vergaard3, M  B aastrup4, I A ndersen5 
1N ordsj^llands H opita l, University o f  Copenhagen, Department o f  Cardiology, Nephrology and  
Endocrinology , H illerod, Denmark, SRigshospitalet, University o f  Copenhagen, Neurointensive 
care unit, Copenhagen, Denmark, M etropolitan University College, Department o f  Nursing,, 
Copenhagen. Denmark, 4Herlev and Gentofte H ospital, Department o f  Cardiology, Copenhagen, 
Denmark, University o f  Copenhagen, Department o f  Public H ealth , Copenhagen, Denmark  
Funding Acknowledgements: The Novo Nordisk Foundation, The Danish Nurses 
Organization, The Health Foundation, Research grant from Nordsjsllands Hospital. 
Topic: Cardiac rehabilitation
Background: It is well documented that patients with low socioeconomic position (SEP) are 
less likely to  participate in cardiac rehabilitation (CR), but the reason for this association is 
still unresolved. It is im portant to  address these disparities since there appear to  be a higher 
burden o f disease and cardiac risk factors in groups with low socioeconomic position.
The mechanisms driving social inequality in cardiac rehabilitation attendance are unknown. 
Anxiety, depression, comorbidity, self-efficacy and travel time are potentially mediators o f the 
SEP-CR association. Gender, age and cohabitation appear to be im portant factors for cardiac 
rehabilitation attendance, but evidence o f their impact on the SEP-CR association is sparse. 
Aim: To identify demographic, psychological and socioeconomic predictors o f cardiac 
rehabilitation attendance and uncover mechanisms o f non-attendance among patients with 
low socioeconomic position.
Methods: The study was designed as an observational prospective study and was part of a 
larger Mixed M ethods study. From  M arch 2015 till M arch 2016 patients admitted with acute 
coronary syndrome (ACS) were invited to participate in the study. Patient data (exposure) was 
obtained through self-administrated questionnaires and patient medical records. Four to five 
months post hospitalization information on cardiac rehabilitation attendance (outcome) was 
obtained through a closed-ended telephone interview with the patient. D ata was analysed 
using descriptive statistics and logistic regression.
Preliminary findings: Patients who were low educated, single living, had comorbidity or had a 
high degree o f travel time to the cardiac rehabilitation clinic were significantly less likely of 
attending the full cardiac rehabilitation program. The association between education and 
cardiac rehabilitation attendance was not affected when age, gender, cohabitation, anxiety, 
depression, self-efficacy, comorbidity or travel time was added to the statistical model. 
Preliminary Conclusion: The study showed that education, cohabitation, comorbidity and 
travel time were predictors o f cardiac rehabilitation attendance.
Further more the study showed that social inequality in cardiac rehabilitation attendance 
persists to be a problem. The study tried to  uncover the underlying mechanisms 
explaining social inequality in cardiac rehabilitation attendance; however neither social differ­
ential exposure o f anxiety, depression, self-efficacy, comorbidity or travel time could explain 
the association. Further research is required to  uncover the mechanisms explaining social 
inequality in cardiac rehabilitation attendance.
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Findings of Ankle-Brachial-Index examinations performed on symptom-free patients 
after acute coronary event in our in-patient cardiac rehabilitation center
L L aszlo T o th 1, J B akai1, K  Szalay1, B G a lam bos1 
1Erzsebet Teaching H ospital, Sopron, Hungary 
Topic: Cardiac rehabilitation
The coincidence o f cardiovascular-, peripheral artery-, and cerebrovascular diseases is very 
high. Despite this, patients who went through a coronary event, -surgery, or -intervention but 
do not have any symptom of claudication are generally not examined further. A t our in­
patient cardiac rehabilitation center we screened patients with ABI measurement (BOZO) 
who had gone through a cardiovascular event or intervention, did not have claudication, 
but had dyslipidemia or diabetes or were smokers (or had been smoking until the coronary 
event).
455 patients were screened from which in 101 cases abnorm al values o fA B I were found. These 
101 patients were further examined by vascular surgeon. Based on the specialist consultation 
32 o f these 101 patients did not need further treatment but regular control. 40 cases drug 
treatm ent (cilostazol) was indicated. 29 patients went through invasive angiological examina­
tion from whom 17 patients had reconstructive surgery and 8 patients had PTA.
The average age o f these 101 patients is 67.2 years, 68% of them are male, 72% of them are 
smokers, 65% has diabetes, and 55% are smokers and diabetic. 90% o f those who had surgery 
are smokers and 70% o f them have diabetes.
Conclusion: those high-risk patients who went through any coronary event or intervention 
definitely need further angiological examinations and treatm ent in order to prevent serious 
vascular complications or even amputation. After a coronary event the patients’ low physical 
exertion covers the symptoms of peripheral artery disease therefore the screening o f symptom- 
free patients is highly important.
The incidence o f PAD of 20% among symptom-free patients is definitely higher than we 
expected based on international data.



Abstracts S101

Unexpected modifications in antiplatelet therapy within the first year after an acute 
coronary syndrome.
JA  G iner C a ro 1, F G  Clavel R u iperez1, p  R am os R u iz1, S W asniew ski1, M  M erelo 
N ico las1, R  M arm ol L o za n o 1, JD  C ascon  Perez1, L  C onsuegra Sanchez1, L  Fernandez 
G a sso 1, JA  C astillo  M o re n o 1
1H ospital General Universitario Santa Lucia de Cartagena, Cardiology, Cartagena, Spain 

Topic: Cardiac rehabilitation
Background and Purpose: New antiplatelet agents such as second generation adenosine dipho­
sphate receptor inhibitors (2G ADPri) makes antithrombotic therapy in acute coronary syn­
drome (ACS) more complex with a variety o f possible combinations. We have limited 
information regarding the incidence o f modification of initial therapeutic regimens and the 
underlying causes for it.
Methods: We retrospectively analyzed a series of patients (p.) hospitalized due to ACS during 
the first semester o f 2015, focusing on the incidence of adverse events during follow-up defined 
as death, m ajor cardiovascular event (M ACE) or bleeding. We also collected and analyzed 
modifications in the antiplatelet treatm ent scheme initially not foreseen.
Results: We recruited 212 p. who underwent a one year follow-up after an ACS. 9 p. were 
excluded due to death during hospitalization (in-hospital mortality rate 4.3%), another 14p 
died during follow up (mortality at one year 10.3%). Patients were analyzed separately 
according to 2G ADPri treatment: 68 p.( 32%) treated with 2G ADPri, mean age 61 ±  
12, 94% percutaneous revascularization, 86% Drug-eluting stents, compared to 144 p. (68%) 
without 2G ADPri, mean age 71 ±  12, 66% percutaneous revascularization and 47% Drug- 
eluting stents. There were no significant differences in the incidence o f death, M A C E or 
bleeding between both groups (see table). 12 p. without 2G ADPri at discharge (8.3%) 
required modifications not planned initially. In  the group of p. with 2G ADPri,10 unforeseen 
changes occurred at discharge (14.7%), driven mainly by the need for anticoagulation (4 p.) 
and due to bleeding (3 p.)
Conclusions: In our experience, unforeseen changes were generally rare, probably as a result of 
the correct selection o f patients to one treatm ent regimen or the other. The clinical significance 
o f these changes remains unclear.

474

incidence of MACE, bleedings and changes
W ithout 2G W ith 2G ADPri p

AD Pri (144 p., 68%) (68 p., 32%)
Death 10 (6.9%) 4 (5.9%) 0.771
MACE: - Stent Thrombosis 1 (0.7%) 2 (2.9%) 0.510
-Myocardial Infartion 15 (10%) 6 (8.8%) 0.510
- Revascularization 3 (2%) 2 (3%) 0.510
- Stroke 1 (0.7%) 0 0.510
Bleeding: - Total 20 (13.9%) 7 (10.2%) 0.464
-M ajor (TIM I 3) 5 (3.4%) 2 (3%) 0.464
Unforseen modifications 12 (8.3%) 10 (14.7%) 0.156
Time-to-modification (days) 178 [134-281] 175 [43 - 241] 0.55

then underwent individualised education with the cardiac rehabilitation nurses and given 
written dietary information & advice on lifestyle modification prior to  discharge. These 
patients were then invited back to the nurse led PCI clinic 6 weeks post PCI where repeat 
fasting lipid profile was taken. M ean LDL-c post nursing intervention, in  combination with 
statin therapy was 1.8mmol/L.
Conclusion: This audit has proven the effectiveness o f individualised education for patients 
post PCI by the cardiac rehabilitation team. The 2016 European guidelines on cardiovascular 
disease prevention in clinical practice recommend an LDL-c of <1.8mmol/L for patients at 
high/very high risk for CVD and this has been proven to lower the risk o f recurrent CVD 
events.
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Depression a factor of influence on the patients prognosis after suffering the acute 
coronary syndrome
LV  R a sp u tin a 1, VV R a sp u tin 2, A V  B ron ijuk1, Y I B ron ijuk2
1Vinnitsa national medical university named Pirogov, Vinnitsa, Ukraine, Clinical H ospital #  1,
Vinnitsa, Ukraine
Topic: Cardiac rehabilitation
Purpouse: In treatment o f the acute coronary syndrome (ACS) the key role pertains to  the 
myocardial revascularization, that became possible due to the extensive X-operating units 
networks development. among patients who overcame the ACS, different levels o f depression 
are often found, that influences either the disease’s prognosis or the period o f the rehabilita­
tion. The aim of the work - find out the prevalence o f the depression and its level among 
patients ACS depending on the chosen treatm ent strategy.
Methods: Questioned 125 ACS patients,aversge age (64-4,7) using questionnaires PHQ-2. On 
the next step 80 patients answered the questionnaire’s question PHQ-9. All questioned 
patients were divided into two groups 1 group - patients ACS, who passed the myocardial 
revascularization, in  all cases it was an urgent coronary angiography followed by stenting of 
the myocardial dependent coronary artery, n=52,average age(62,3±6,10). 2 group-(control), 
patients ACS, who did not passed the myocardial revascularization, n =  28,average age (65,4 
±5,4).
Results: On the questionnaire’s question PHQ-2 responded positively 80 o f the examined 
(64,3%). the results o f the questionnaire PHQ-9 established that 12 person(15%) have no signs 
of the depression, 25 patients (31,1%) diagnosed with mild subclinical depression,20 patients 
(25%) - depression o f moderate severity,16patients (20%) - the medium severity o f depression,7 
patients(8,7%)- severe depression. Among patients o f the 1 group the signs of the depression are 
found among 40 patients (47%),male prevailed, the key factors o f the anxiety-depressive changes 
include concomitant arterial hypertension, diabetes. Prevailed the patients with the signs ofm ild 
subclinical depression. Among the 2 group the signs of the depression are diagnosed among 27 
patients ( 67,5%),equally among male and female. The connection between the level o f the 
depression and suffered before myocardial infarction, angina, comorbidities is indicated. 
Among this group patients that had medium and severe depression prevailed.
Conclusion: Patients who suffered ACS the prevalence o f the depression is 64,3%, significantly 
more among patients who did not overcome the myocardial revascularization. The direct con­
nection between the sex, age, comorbidities and the level of depression is indicated.
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An audit of LDL-c levels post Nurse-led Phase 1 Cardiac Rehabilitation at the 
University Hospital.
C  C iara  C ahill , C  A h e rn 1, K  M an n ix 1
1University H osp ita l Limerick, Cardiology, Limerick, Ireland
Topic: Cardiac rehabilitation
Background: Cardiovascular disease (CVD) prevention is defined as a coordinated set of 
actions, a t population level or targeted a t an individual, that are aimed a t eliminating or 
minimizing the impact o f CVD and their related disabilities.
Purpose: The crucial role o f dyslipidaemia, especially hypercholesterolaemia in the develop­
ment of CVD is documented beyond any doubt. M ost cholesterol is normally carried in  low 
density lipoprotein (LDL) and there is a strong positive correlation between total cholesterol, 
LDL-c and the risk o f CVD. This association applies to men and women, and to those without 
known CVD as well as those with established CVD. The evidence that reducing LDL-c 
reduces CVD risk is undeniable. F o r patients who undergo Percutaneous Coronary 
Intervention (PCI) for CVD, the cardiac rehabilitation nurses are best placed to  offer 
advice/education in  reducing cholesterol levels. The most recent meta analyses show a reduc­
tion of 26% in  cardiac mortality and 20% reduction in all-cause mortality in  patients who 
partake in a cardiac rehabilitation programme. We set out to  investigate whether individua­
lised written/verbal education by cardiac rehabilitation nurse specialists on lowering LDL-c 
has positive impact on patients post PCI.
Methods: All patients seen by the Cardiac Rehabilitation nurses during admission (Phase 1) 
from Jan 2015 — Aug 2016 were included (N =  719 patients). Routinely, all patients 
admitted to the cardiac department of UH L have fasting lipid profiles obtained. The patient 
received individualised verbal and written inform ation on how to lower LDL-c levels by the 
Cardiac rehabilitation nurse in  combination with a prescription for maximum tolerated dose 
o f statin therapy. The patients are then reviewed at the nurse led PCI clinic 4-6 weeks later 
where the fasting profiles are repeated.
Results: A  total o f 719 patients were included, mean age 65 years. Indication for PCI were as 
follows: STEM I (n =  172), NSTEM I (n =  148), Angina (n =  321), Dyspnoea (n =  26), 
Syncope (n =  18), Other (n =  34). On admission, mean LDL-c was 2.5mmol/L. Patients

477
Smoking-related attitudes, behaviors, and cessation among patients with cardio­
vascular disease in Hungary
J B akai1, L  H a d d a d 2
1M edica l Center o f  Sopron, Cardiological Rehabilitation, Sopron, Hungary, o f  F lorida,

Gainesville, United States o f  America 
Topic: Cardiac rehabilitation
Background: Smoking is a severe public health m atter in  Hungary as is the case in  many other 
countries in  Europe. Due to  the impact of cardiovascular disease (CVD) on public health, 
smoking cessation strategies for CVD patients are increasingly im portant.
Purpose: The purpose of this study is to reveal different factors, such as demographics and 
socioeconomic status, psychological variables, and nicotine dependence that are related to 
persistent tobacco use. M ore specifically we want to  identify factors that discourage CVD 
patients from quitting after diagnosis.
Methods: A  convenient sample o f 316 cardiac patients from out- and inpatient cardiological 
rehabilitation program  in Sopron, Hungary were recruited. Participants were patients at the 
State Rehabilitation Institute Sopron.
Results: 54% of the CVD patients participants were current or ex smokers. The most reasons 
for encouraging quitting after CVD diagnosis were ‘ the effect o f smoking on my health’ 84%, 
followed by "my doctor tell me to stop or cut down"; 77%. Multiple regression analysis was 
used to test if  the psychological traits significantly predicted participants’ ratings o f barriers to 
cessation, desire to quit smoking, and confidence to quit smoking after being hospitalized for a 
cardiovascular incident. The results o f the regression for barriers to cessation indicated that 
the four predictors explained 14.2% of the variance (R 2= .14, F  (4,259) =10.66, p<.0001). It 
was found that social support significantly predicted perceived barriers ( t=  -2.53, p =  0.0121), 
as emotional well-being ( t=  -2.21, p  =  0.0280), as work stress ( t=  3.01, p =  0.0029), as house­
hold stress ( t=  2.55, p =  0.0114). Barriers are predicted by the four traits however, social 
support is the main predictor for confidence and desire to  quit. Thus, would be the main 
channel to intervene to support cessation interventions for such groups.
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Conclusion: Although many legislative efforts were made lately in Hungary in the right direc­
tion, there is a need for more effective smoking cessation programs to maintain and promote 
high risk patients’ motivation to quit smoking.
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Exercised - based cardiac rehabilitation in myocardial infarction with non-obstruc­
tive coronary arteries (MINOCA): Should w e pay attention?
I B u razo r1, S D od ic2, S D odic2, M  M o ra c a 1, M  M o ra c a 1, R  S aku ra i3
1 Institute f o r  rehabilitation, Belgrade, Serbia, 2Institute o f  Cardiovascular Diseases o f  Vojvodina, 
Sremska Kamenica, Serbia, 3 The  University o f  Tokyo H ospital, Department o f  Healthcare 
Information M anagement, Tokyo, Japan  
Topic: Cardiac rehabilitation
Myocardial infarction with non-obstructive coronary arteries (M INOCA) is a puzzling clin­
ical entity with no previous evaluation o f the literature. Type 2 M yocardial Infarction (T2MI) 
according to The Third Universal Definition of M yocardial Infarction (MI) consensus docu­
ment is diagnosed in instances in which a supply/demand imbalance leads to myocardial 
injury with necrosis tha t is not caused by ACS, including arrhythmias, aortic dissection, severe 
aortic valve disease, hypertrophic cardiomyopathy, shock, respiratory failure, severe anemia, 
hypertension with or w ithout left ventricular hypertrophy, coronary spasm, coronary embo­
lism or vasculitis, and coronary endothelial dysfunction without significant coronary artery 
disease. Despite its incidence and association with worse outcomes there are no guidelines 
addressing the acute or long-term management o f this entity. We aimed to  investigate fre­
quency o f previous T2M I in patients referred to  our three weeks in house cardiac rehabilita­
tion program after myocardial infarction and its outcome.
Patients and Methods: Medical records from Cardiac rehabilitation Department, Institute for 
Rehabilitation were screened for patients with previous M INOCA. Medical data o f the iden­
tified cases was retrieved and reviewed.
Results: Out of2006 patient referred to our center during year 2015 and 2016. Previous M INOCA 
- T2M I was detected in only two females and one male. Coronary spasm was underlying cause of 
cardiac troponin arise and ECG changes in acute event. Exercise test was performed on admission 
and exercise based cardiac rehabilitation program was tailored. One to two treatment sessions per 
day were given by a physiotherapist seven days a week. N o  rhythm disorders or ST segment 
changes were detected by telemetry while crossing over Nyllin steps, cycling or free walking. 
Patients fulfilled cardiac rehabilitation program without any complications.
Conclusions: Patients with previous M INOCA - T2M I are rarely referred to  exercise based cardiac 
rehabilitation program which could be o f great importance if underlying etiology is coronary 
vasospasm. W ith high sensitivity cardiac tropnin assays approved for clinical use, supply/ demand 
(type 2) myocardial infarction will be detected more frequently. Further efforts are required to  set 
up guidelines for long term management and cardiac rehabilitation might have im portant role.
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Usefulness of exercised-based cardiac rehabilitation patients with left ventricle sys­
tolic dysfunction
I B u razo r1, p  Seferovic2, S D od ic3, S Stevovic1, M  A ndjic1
1 Institute f o r  rehabilitation, Belgrade. Serbia, 2M edical Faculty, University o f  Belgrade, Clinical 
Center o f  Serbia, Belgrade, Serbia, Institute o f  Cardiovascular Diseases o f  Vojvodina, Sremska 
Kamenica, Serbia 
Topic: Cardiac rehabilitation
Left ventricle systolic dysfunction is highly prevalent in myocardial infarction survivors and is 
a major cause o f morbidity, mortality an re- hospitalizations Cardiac rehabilitation (CR) 
exercise training and chronic heart failre (CHF) self-care counseling have each been shown 
to improve clinical status and clinical outcomes in CHF.The aim of this study was to evaluate 
the usefulness o f exercise based in house cardiac rehabilitation in patients with left ventricle 
dysfunction after myocardial infarction
Patients and Methods: Out of 2054 patients who were admitted to our three weeks in- hospital 
rehabilitation program, we analyze a total o f 207 patients who were admitted early after 
coronary revascularization (percutaneus coronary interventions or coronary bypass surgery) 
with ejection fraction below 40%. The majority o f patients were males (61%). The oldest 
patient was 85 years o f age. Ejection fraction below 25% was detected in 442%. We noted 
risk factors and co morbidities. Patients were selected for exercise training after six minute 
walking test (82%) or cardiopulmonary exercise test. After 3 weeks in hospital cardiac reha­
bilitation the patients were re-tested.
Results: The major comorbidities in our patient population were as follows: diabetes, hyper­
tension and previous stroke. Six minutes walking test was performed and the total distance 
walked ranged from 180to380 meters and the beginning of the program. Patient had 7 -days a 
week training program. After the 3 weeks in hospital exercise rehabilitation the improvement 
in the test was ~35% . Cardiopulmonary test showed also improvement o f functional capacity. 
We noted several rhythm disturbance complications by telemetry (VT, VES, SVES, and new 
on set o f AF) and when needed the amiodaron or beta blockers were added. Also we noted 
silent ischemia in 15% after CABG with ST segment depression detected by telemetry. None 
had acutisation o f chronic heart failure (with peripheral edema and congestion). All patients 
fulfilled cardiac rehabilitation program.
Conclusions: The study showed usefulness and safety o f exercised —based in-hospital cardiac 
rehabilitation program. Supervised multidisciplinary cardiac rehabilitation program, includ­
ing an individualized exercise component is safe and can improve functional status and 
exercise tolerance in patient with left ventricle dysfunction after myocardial infarction

Exercise-based cardiac rehabilitation programs improve ecocardiographic variables 
associated with cardiac structure and function
N  G  U ribe H ered ia1, R  A rro y o  E sp liguero2, J B alaguer R ecena1, H  A lvaro  
F e rn an d ez1, L  G il F ra g u a s1, N  C urv i M a ld o n a d o 1, M  C alvo P rie to 1, M E  Vallejo 
Sac ristan1, M A  San M a rtin  G om ez2, M  V iana  L lam as2
SGuadalajara University H ospital, Cardiac Rehabilitation U n it, Guadalajara, Spain, 2Guadalajara  
University General H ospital, Cardiology Department, Guadalajara, Spain 
Topic: Cardiac rehabilitation
Introduction: Cardiac rehabilitation (CR) programs play an im portant role in patient recovery. 
Exercise-based aerobic training protocols and professional-guided behavioural changes p ro­
mote a healthy lifestyle and improve cardiovascular risk factors. All these interventions sig­
nificantly reduce cardiac mortality, relieve symptom and improve exercise tolerance leading to 
an early and safe return to daily and working activities. The purpose o f this study was to 
assess whether all these clinical benefits may be related to cardiac function and structure 
changes during CR.
Materials and Methods: We studied 66 patients (58±9 years, 86% men) who prospectively 
completed our institutional CR  from September 2015 to August 2016. Demographic, clinical, 
biochemical and ecocardiographic variables were recorded at study entry and following the 
standard phase-II CR  program.
Results are presented as m ean±SD for continuous variables and as percentages for categorical 
data. Comparisons between continuous variables were analyzed using the unpaired t-test and 
Wilcoxon test, as appropriate. Differences were considered to  be statistically significant if  the 
null hypothesis could be rejected with >95%  confidence. The SPSS 20.0 statistical software 
package was used for all calculations.
Results: Ischemic heart disease was present in 88% of patients, 47% had hypertension, 61% 
dyslipidemia, 20% type-II diabetes mellitus and 46% were active smokers. According to 
AACVPR criteria, 6% of patients had a high risk and 44% had an intermediate risk. At 
baseline, 33% of patients had a LVEF <0,50 and 55% had a N Y H A  functional class II-III. 
Conclusions: C R  program is associated with significant improvements in LVEF and lower 
LVED and LA diameters. It is also associated with significant reduction in systolic PAP and 
better LV diastolic function. This cardiac function and structure improvements may play a 
role in the significant clinical and prognostic benefits shown by CR programs.
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Ecocardiographic variables in CR.
PRE-CR POST-CR p

LVEF (%) 56±8 60±7 <0,001
LVED diameter (mm) 50±5 49±4 0,02
LV diastolic dysfunction (%) 79 33 <0,01
LA diameter (mm) 40±6 38±6 0,01
TAPSE (mm) 22±3 22±3 0,3
Systolic PAP (mmHg) 29 ± 6 28±5 0,008

LA: Left atrium. LV: Left ventricle. LVED: Left ventricular end-diastolic. LVEF: Left ven­
tricular ejection fraction. PAP: Pulmonary artery pressure. TAPSE: Tricuspid annulus plane 
systolic excursion. LVDD: LV diastolic dysfunction.

Ecocardiographic variables in CR

0  20  АО (Л  80



Abstracts S103

482
Effect of Trimethylhydrazinium propionate (Meldonium) on sexual activity in patients 
with coronary artery disease.
A  I O leksii K rav ch en k o 1
1State Establishment "Dnepropetrovsk M edica l Academy" o f  H ealth M in istry  o f  Ukraine, 
Propedeutics o f  internal medicine, Dnepropetrovsk, Ukraine 
Topic: Cardiac rehabilitation
The problem of sexual activity (SA) in men with coronary artery disease (CAD) associated 
with erectile dysfunction (ED), up on epidemiological data from 44 to  65% of cases the 
common clinical practice. At the same time it has been shown that patients with ED have a 
correlation between the coronary artery disease and the violations of blood flow in  the penile 
arteries.
Objective: to estimate the effect of Trimethylhydrazinium propionate (Meldonium) on toler­
ance physical stress due to SA in patients with CAD.
Results: We examined 40 men with CAD and ED - aged 37 - 59 years old. These patients had a 
diagnosis o f stable angina II - III FC, and 1 and 2, the level of risk at Princeton classification. 
This patients had monitoring o f electrocardiogram (ECG) and blood pressure during wake­
fulness, including episodes o f SA without medical support, and on the background of 
Trimethylhydrazinium propionate (Meldonium) 3 week course of treatmentl. Fo r analyze 
the quality o f sexual life questionnaire was used "LIEF". A  positive result was considered 
an effective SA based on the questionnaire o f patients. On the background of 
Trimethylhydrazinium propionate (Meldonium) during the SA we recorded significantly smal­
ler increase in  heart rate and blood pressure (systolic and diastolic) and the manifestations of 
ischemia. Improved sexual activity indicated 63% of patients.
Conclusions: The use o f Trimethylhydrazinium propionate (Meldonium) in  patients with CAD 
and ED indicate the significant increase tolerance to  the physical coital stress.
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Cardiac rehabilitation in patients with coronary artery disease
B B orislav G eorgiev1, N  G o tch ev a1, E  T rendafilo va1, D  G o tchev2
1N ational H eart H ospital, Sofia, Bulgaria, 2 M ilitary M edica l Academy, Sofia, Bulgaria
Topic: Cardiac rehabilitation
Introduction: In order to achieve healthier lifestyles, more effective risk factor management 
and adherence with medications, patients require comprehensive prevention and rehabilitation 
programmes. There is compelling scientific evidence that secondary prevention and cardiac 
rehabilitation are effective services for patients with coronary artery disease.
Purpose: The aim o f this study is to analyse the cardiac rehabilitation carried out on Bulgarian 
patients with coronary artery disease.
Methods: We analyse the data from Bulgarian cohort o f patients with coronary artery disease 
included in  both surveys EUROASPIRE (European Action on Secondary and Primary 
Prevention by Intervention to Reduce Events) III and IV, held in 2007 and 2013. The pro to­
cols of EUROASPIRE III and IV trials comprise standard questionnaires used by all coun­
tries to determine the patient health status.
Results: 71.3% of the patients in EUROASPIRE III (72.4% of men and 68.7% of women) are 
advised to participate in  a cardiac rehabilitation programme after hospitalization. 22.2% of 
patients, which is recommended, attend at least half o f the rehabilitation sessions. Only 15.4% 
o f all patients in the cohort attended a t least half o f the sessions (16.4% of men and 12.3% of 
women).
O f the coronary patients in  EUROASPIRE IV 20.0% are advised to participate in  a cardiac 
rehabilitation programme (22.4% of men and 14.3% of women) and 66.7% of those advised 
attended a t least one-half o f the sessions (68.4% of men and 60.0% of women). Only 13.3% of 
all patients from the cohort attend at least half o f the sessions (15.3% of men and 8.6% of 
women).
Conclusions: Only a small number o f patients with coronary artery disease are able to access 
cardiac rehabilitation programmes in  Bulgaria. All patients with coronary artery disease 
would benefit from access to comprehensive cardiovascular prevention and rehabilitation 
programmes. The cardiac rehabilitation in  Bulgaria continues to be widely underused. Only 
about 1 o f 7 patients with coronary artery disease benefits from cardiac rehabilitation.
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Dealing with cardiovascular risk factors - are we there yet?
M  M ark  A b e la1, C  X u ereb 1, J D esira1, JC  V ella2, J B onello1, R G  X u ereb 1 
1M a ter  D e i H ospital o f  M a lta , Cardiology, M sid a , M a lta , D e i H ospital o f  M a lta ,
Physiotherapy, M sid a , M a lta  
Topic: Cardiac rehabilitation
Introduction: Optimising cardiovascular (CV) risk factors helps improve prognosis and quality 
o f life in the patients with CV disease. Studies have shown that patients who adhere to CR 
programs have a lower mortality and readmission rate. Helping patients manage their CV risk 
profile is one o f the main aims o f an effective C R  program.
Aim: To assess whether patients attending the local CR  program  had better CV risk factor 
control at the end o f the CR  program  (defined as an attendance o f 6 or more exercise sessions). 
Methods: Relevant demographic and clinical data at enrollment and at the end o f the CR 
program  was collected by the CR  team. All patients who successful completed the CR  pro­
gram in 2015 were included. Descriptive and statistical analysis was performed using 
M icrosoft Excel©.
Results: The CR  program in 2015 had a total o f 147 patients who successfully completed the 
program, defined as an attendance rate o f more than 50% of the exercise sessions (6 out o f 12). 
There was a marked improvement in some CV risk factors when comparing values at baseline

and following program completion, including LDL (4.16mmol/L vs 2.07mmol/L [p<0.001]), 
Triglycerides (1.41mmol/L vs 1.23mmol/L [p =  0.031]) and fasting blood glucose [FBG] 
(6.98mmol/L vs 6.27mmol/L [p-0.009]).
Systolic blood pressure [SBP] (131.28mmHg vs 128.15mmHg [p =  0.08]) and waist circumfer­
ence [WC] (101.74cm vs 99.94cm, [p =  0.099]) were borderline significant. Diastolic blood 
pressure (73.97mmHg vs 74.1mmHg, [p =  0.462]), HbA1c (6.34% vs 6.40%, [p =  0.391]), 
weight (80.77kg vs 79.68kg, [p =  0.259]) and total cholesterol (4.42mmol/L vs 4.53mmol/b 
[p =  0.434] were not significant. Smoking in contrast seemed to  be more prevalent 
(p<0.001), with 5 ex-smokers restarting to smoke and only 2 smokers quitting by the end 
of the CR  program.
Conclusion: LDL, Triglycerides and FBG were statistically better at the end of the program. 
Smoking, waist circumference and body weight however failed to improve. This clearly illus­
trates the need for an in-house smoking cessation and weight reduction program, in  contrast 
to community based programs as is currently the case.
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Comparation between functional capacity and exercise results in patients who 
underwent phase ii cardiac rehabilitation program after coronary artery bypass 
graft surgery and valve surgery at national
A  H  A bdu l H a lim  R ayna ldo1,  B R  B asun i R a d i2,  A M A  A de M  A m b ari2,  A S A nw ar 
San to so2, BS B udhi S e tian to2
1University o f  Sumatera U tara, cardiology, M edan, Indonesia, 2Harapan K ita  H ospital, Cardiology, 
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Topic: Cardiac rehabilitation
Introduction: Coronary artery bypass grafting (CABG) is one of effective and established 
treatments for clinically significant coronary artery disease (CAD). Meanwhile, surgery is 
still the most established treatment in  valvular heart disease. The functional capacity o f the 
patients who underwent CABG and valve surgery is still one of most im portant thing to 
predict outcome after surgery. We have evaluated the functional capacity those patients 
with 6 minute walk test (6MWT) pre discharge.
Background: The objective of this study was evaluated and compare between functional 
capacity and exercise results in  post CABG surgery and valvular surgery patients.
Methods: 243 patients post CABG surgery and 75 patients post valvular surgery sent to our 
rehabilitation unit in  National Cardiovascular Centre, to  attend functional capacity pre test 
discharge, from December 2014 until M ay 2015. This study was retrospective descriptive. We 
analyzed the distance o f 6MWT, and left ventricle ejection fraction. Then, we categorized our 
sample in  two group each type of surgery procedure. The patient with LVEF <  40% ( n = 4 5  ) 
and patients with LVEF >  40% (n =  198) in post CABG surgery. In patients with valvular 
surgery LVEF <  40% ( n =  20) and LVEF >  40% (n =  55).
Results: All of the 243 patients post CABG surgery, the mean age was 58.27 ±  7.844 years old 
(35 — 80), the mean of LVEF was 52.33 ±  14.566%, the 6MW T distance average 249.44 
±69.589 meters (60-485). In post valvular surgery, the mean age was 34.28 ±  5.847 years old ( 
24 — 43), the mean o f LVEF was 54.35 ±  6.738 %, the distance average 290.59 ±  53.765 
meters. Patients with good ejection fraction in post valvular surgery could have increased of 
functional capacity and distance.
Conclusion: Aerobic functional capacity patients was higher in  patients post valvular surgery 
with high ejection fraction.
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Effects of a short program of relaxation therapy on anxiety level in patients with 
chronic coronary artery disease
E  Elio V enturini1,  V V enturin i2,  C  Sansoni1
1Department o f  Cardiology - Civic H o sp ita l, Cecina ( L I ) ,  Ita ly , 2University o f  P isa , Department o f  
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Topic: Cardiac rehabilitation
Purpose: anxiety (A) can affect the onset o f symptoms, quality o f life and outcome in  patients 
(P) with coronary artery disease (CAD). Known are the beneficial effects o f the Relaxation 
Therapy (RT) after an acute coronary syndrome (ACS), coronary artery bypass grafting or 
coronary angioplasty. Aim o f this preliminary investigation was to assess both the level of A  in 
P with chronic CAD, both the effectiveness o f a short program o f RT in  reducing it. 
Methods: 16 patients, average age of69.7 years, without a diagnosis ofpsychological disorder, 
participated in  a program of R T  of four meeting lasting one hour each, every week. As an 
evaluation tool was used the Hamilton Anxiety Scale (HAS) created to  assess the somatic and 
psychic A  with a score between 0 and 56. The test, administered before and after completing 
the program, consists o f 14 items each rated with a 5-point scale from none to very severe. A 
value above 17 is considered pathological. All P were clinically stable and the ACS occurred 
12-24 months before.
Results: the results o f the HAS are reported in  the table below. The anxiety level was 
moderate to  severe. In all the P was documented a statistically significant reduction of 
the score that, after the RT, reached normal-mild level.
Conclusions: A  can remain high even at a distance from an ACS. An short-time (4 weeks) 
supervised relaxation practice can have a positive effect to reduce the level o f A. RT must be 
part o f the psychological intervention, that is an essential ingredient o f cardiac rehabilitation, 
in addition to physical exercise and tailored drug therapy. M oreover can optimized the 
psycho-educational intervention. Is desirable that the R T  is carried out not only near the 
stressful acute event, but also repeated at distance, although in  short-time program.
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The effectiveness of the second stage rehabilitation of patients who implanted 
cardic pacemaker
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Topic: Cardiac rehabilitation
Objective: to evaluate the effectiveness o f the measures for the rehabilitation o f patients with 
an implanted cardic pacemaker.
Materials-Methods: Study sample was 205 patients (M-78, W-127, 75.5±15.2 y/o) after elec- 
trocardiostimulator implantation. Subjects were randomly assigned to  either a group with 
special programme for the rehabilitation (SAPR) (n=100), who received specialized aerobic 
physical training with Ergoline system, or to  a control group (CG) (n=105), who received 
standard care. During exercise CG the H R  should not be higher than 80 times p/min. Patients 
with severe cardiopulmonary disease or who were unable to  perform a maximal stress test 
were not selected. The primary outcome measure with respect to effectiveness was the 6- 
minute walk test (6MWT).
Results: the m ost part o f patiens were implanted type D D D R  ECS (75.1%) for high degree 
atrioventricular (AV) block and chronotropic incompetence due to either sick sinus syndrome 
or atrial fihrillation with slow ventricular response. They come to second stage rehabilithation 
average o f 5 days. A t the end of rehabilitation period all subjects showed an increase of 
physical capacity, but in SAPR group it was better. In the SAPR group walked longer 
distances ( 205.8 vs 343.7 m) by 6MWT at the end rehab. In bouth groups the m ost that 
have occurred for these risk factors such hypertension (90%), dyslipidemia (50.3%), immo­
bility (55.3%). M ore than 87 percent o f the patients have two and more adjacent diseases. 
Conclusion: intensive aerobic training is more effective measure o f rehabilitation, than stan- 
dart training in order to  improve exercise tolerance in patients with an implanted cardic 
pacemaker. This study is planing to continue to include patients in long-term training 
assessment.
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UK outpatient community based cardiac rehabilitation: fit for purpose?
S Said Ibeggazene1, C  M o o re 2, C  T sak irides2, K  B irch1
1University o f  Leeds, School o f  Biomedical Sciences, Leeds, U nited Kingdom, 2Leeds M etropolitan  
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Topic: Cardiac rehabilitation
Background: Cardiac Rehabilitation (CR) has recently been reported to  have smaller than 
expected effects on cardiovascular mortality and no effect on all-cause m ortality (Anderson et 
al2016: JACC 67: 1). This is unexpected considering the positive effects exercise can have on a 
plethora of prognostic markers in patients. In the U K  standard practice is a 6 week p ro­
gramme of biweekly exercise with both "cardiovascular and strength training components", 
performing exercise in circuits at 40-70% of heart rate reserve (HRR). This approach may not 
provide a sufficient stimulus to  evoke adaptations necessary for long-term improvements in 
health outcomes for CR  patients.
Purpose: This study aimed to 1) characterise the exercise stimulus presented by phase III U K  
community-based outpatient CR  and 2) evaluate the factors influencing changes observed in 
the incremental shuttle walk test (ISWT) following completion o f the programme.
Methods: 35 patients (28 M/7 F  aged 33-83) were recruited following referral to  phase III CR 
within Leeds Community Healthcare N HS T rust subsequent to MI, PCI or CABG. Heart 
failure or valvular disease was excluded. Patients underwent an ISWT, during which heart rate 
(HR) and Ratings o f Perceived Exertion (RPE 1-10) were monitored at each stage, prior to 
and following the completion o f the programme. 62 rehabilitation sessions were characterised 
for continuous in-exercise HR. D ata were analysed using Spearman or Chi-squared analyses 
for associations, and Wilcoxon signed rank or Kruskal-W allis tests for changes in key vari­
ables pre-post or between terciles o f the C R  programme.
Results: Patients spent on average 2.01 ±  3.44, 0.78 ±  2.44 and 0.80 ±  3.40 min o f each 28 min 
session a t 60-69, 70-79 and >80 % H R R , respectively. These durations did not change 
between terciles of the CR  programme (60-69% H R R  p= 0 .520  70-79% H R R  p=0 .318 
and >80%  H R R  p =  0.209). ISWT distance (436m ±  138 vs 670 m ±  250 p<0.001), and 
RPE (3.4 ±  0.7 vs 4.1 ±  0.7 p<0.001) and H R  (103 ±  9 vs 115 ±  17 p<0.001) at ISWT 
completion increased significantly post CR. The change in distance was correlated with base­
line ISWT distance (r =  0.608, p<0.001), with a greater change being associated with spending 
any time exercising >  60% H R R  (%2 =  4.6 p =  0.032). Only 40% of CR  sessions included any 
time above this threshold. N o significant relationships were observed between changes in 
ISWT distance and sex, time since cardiac event, presence o f diabetes, hypertension or type of 
cardiac event (p<0.05).
Conclusion: Patients undergoing CR  in the U K  may not accumulate sufficient exercise time 
above 60% H R R  in individual sessions or across the programme to drive health gain. It 
appears that improvements in ISWT distance over the programme are largely dependent 
upon patients’ baseline ability and/or their achievement in reaching exercise HRs >60% 
H R R . Strategies to increase the dose and progression o f time above 60% H R R  are needed 
to enhance the effectiveness o f U K  CR.
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Personalized program of cardiac rehabilitation of patients with arterial hypertension
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1Republican Scientific and Practical Centre o f  Cardiology, M in sk , Belarus 
Topic: Cardiac rehabilitation
Purpose: to develop personalized program of cardiac rehabilitation o f patients with l hyper­
tension based on pathophysiological mechanisms o f blood pressure regulation and to estimate 
its medical and social and economic efficiency.
Methods: 113 patients with the hypertension aged from 31 up to 65 years (on average 45,9±1,0 
year), not having any documented atherosclerosis, any other clinically significant diseases. We 
defined levels o f serotonin, hydrocortisone, endothelin, adrenaline, noradrenaline/ We ana­
lyzed data of Hospital Anxiety and Depression Scale (HADS) and Zung questionaire, rheoen- 
cephalography, spiro bicycle ergometry test (spiroBET), treadmill-test, echocardiography 
(EcoCG), daily blood pressure monitoring.
Results: Developed program of cardiac rehabilitation included physical bicycle or treadmill 
trainings and personalized medical treatment. Type of the training load depended on indivi­
dual character of blood circulatory system reaction either on spiroBET or treadmill-test. The 
main principe o f the training loading selection — taking into the account individual level of 
power when anaerobic threshold was reached. Doses o f anti-hypertensive drugs differentiated 
depending on reaction o f parameters o f a hemodynamics before physical trainings and blood 
pressure monitoring data. U nder the influence o f the developed program of rehabilitation at 
persons with hypertension improvement o f the psychoemotional status (bicycle trainings 
improved o f depression, trainings on the treadmill prom ote improved level o f anxiety). We 
established also improvement o f a cerebral blood flow, tolerance to physical loading o f both 
types, decrease of negative myocardial remodeling, improvement o f systolic and diastolic 
function o f a left ventricle according to EcoCG. In the absence o f cardiac rehabilitation 
and physical trainings signs o f target organs damage appeared in the most p art of hypertensive 
patients within 6 months. Developed program of cardiac rehabilitation promotes decreasing 
of direct and indirect costs by treatm ent o f hypertensive patients due to decrease o f need for 
hospitalization, decrease o f number of cases o f a temporary invalidity, expenses on drug 
treatm ent becomes perceptible (on 108,2 US dollars on each treated patient in a month). 
Conclusion: cardiac rehabilitation based on individual tolerance to different types to  physical 
loading and personal reaction on antihypertensive drugs contributed not only improvement of 
blood circulatory system status but significant decreasing o f direct and indirect costs by 
treatm ent o f hypertensive patients.
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The possibility of reaching individual rehabilitation goals for patients with acute 
coronary syndrome in the cardiac rehabilitation
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Topic: Cardiac rehabilitation
Objective: to determine the possibility o f reaching individual rehabilitation goals for patients 
with acute coronary syndrome (ACS) in the cardiac rehabilitation and to identify the adverse 
factors, which prevent their achievement.
M aterials and methods. Study sample consists o f 103 patients, 72 men and 31 women, aged 
from 44 to 80 years, exposed to a three-week rehabilitation clinic T M G I after ACS. Members 
of the multidisciplinary team formulated objectives and assigned an individual rehabilitation 
program for each enrolled patient.
Results: The reduction o f pain syndrome took place for 96% of patients. The absence of 
positive dynamics o f pain was observed for only 2 patients with high levels o f anxiety and 
depression according to  the Hospital Anxiety and Depression Scale. Almost 100% of patients 
got an improvement and stabilization o f blood pressure. For 22% of patients with clinical 
signs o f angina pectoris the goal was to  alleviate symptoms of coronary artery disease, for 
78% the goal was to stabilize their physical conditions. This goal was achieved in 59% of 
patients. Planned increase o f tolerance for physical exercises was not obtained for 21 people. 
The m ost frequent co-morbid diseases in this group were metabolic syndrome, diabetes, 
chronic heart failure, which seem to limit the intensity of physical training. The target of 
"reduction o f the functional class of heart failure" was achieved in 91% of cases. From the 
total number o f patients who have not reached the planned target 83% had de-compensated 
heart failure. Improvements and stabilization o f normal lipid profile did not occur for 14 
people; all o f them had the metabolic syndrome and 22% of them suffered from type 2 
diabetes. Reducing and maintaining normal blood sugar index values could not be achieved 
for 17% of patients with metabolic syndrome, 67% of them had type 2 diabetes. In the process 
of rehabilitation there was a significant improvement o f quality o f life measured according to 
the EQ-5D health questionnaire. A t the same time the quality o f life correlated inversely with 
angina and depression levels. According to the Seattle Angina Questionnaire patients the 
quality o f life index was lower for elderly patients and patients with higher levels o f anxiety 
and depression. Satisfaction with treatm ent had the direct positive correlation with the dis­
tance covered during the six-minute walking test, and the negative correlation with angina 
functional class. This shows that it is the exercise tolerance, which determined the level of 
satisfaction with the ongoing rehabilitation activities.
Conclusions: The likelihood o f achieving the objectives o f rehabilitation varies with individual 
clinical and functional parameters and depends on the presence o f co-morbid diseases and on 
patients’ commitment to conducted rehabilitation measures. W hen aiming rehabilitation one 
m ust take into account co-morbid disease and conditions limiting rehabilitation abilities.



Abstracts S105

Effects of exercise-based cardiac rehabilitation programs on cardiovascular risk 
factors and exercise tolerance
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M E  Jim enez M artinez1, I R odriguez G u inea1, J B alaguer R ecena2
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2Guadalajara University H ospital, Cardiac Rehabilitation U nit, Guadalajara, Spain 
Topic: Cardiac rehabilitation
Introduction: Cardiac rehabilitation programs(CR) play an im portant role in  patient recovery by 
using behavioural strategies to promote healthy lifestyle changes. We sought to assess the mag­
nitude o f cardiovascular risk factors (CRF) and exercise tolerance modification during a CR. 
Methods: We studied 66 patients (58±9 years, 86% men) who prospectively completed our 
institutional C R  program from September2015 to August2016. Clinical, biochemical and aerobic 
training variables were recorded at study entry and following the phase-II CR. Results are pre­
sented as m ean±SD for continuous variables and comparisons with paired T-test. Statistical 
significance for a P<0,05. SPSS 20.0 statistical software.
Results: Ischemic heart disease in  88% of patients, 47% hypertension, 61% dyslipidemia, 20% 
type-II diabetes mellitus and 46% active smokers. 6% of patients had a high risk and 44% had an 
intermediate risk. A t baseline, 33% o f patients had a LVEF <50% and 55% NYHA class II-III. 
Conclusions: Exercise-based CR program has shown to significantly improve patients functional 
capacity and exercise tolerance, with a lower heart rate at rest and a lower blood pressure both at 
rest and after exercise. C R  is also associated with significant improvements in  CRF, such as 
weight, BMI and lipid profile.
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Cardiovascular risk factors evolution
PRE-CR POST-CR p

Weight (Kg) 83,9 82,6 <0,001
Body mass index (BMI) 28,9 28,5 <0,001
Abdominal circumference (cm) 102 100 <0,001
Systolic blood pressure at rest (mmHg) 125 112 0,003
Systolic blood pressure at peak exercise (mmHg) 163 157 0,008
Diastolic blood pressure at rest (mmHg) 76 71 <0,001
Diastolic blood pressure at peak exercise (mmHg) 82 77 <0,001
Resting heart rate (beats per minute) 72 64 <0,001
Heart rate at peak exercise (beats per minute) 131 129 0,4
Functional capacity (MET) 8,5 10,2 <0,001
W atios tolerated with the cycle ergometer 53 83 <0,001
Recovery time (beats in  the first minute) 14,9 18,7 <0,001
LDL cholesterol (mg/dl) 90,3 76,4 0,002
H D L cholesterol (mg/dl) 38,2 40,6 0,01
Glycated haemoglobin (%) 6,1 6,3 0,6
C-Reactive protein (mg/l) 3,8 2,7 0,09
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Effects of cardiac rehabilitation in ischemic heart disease: focus on diabetics 
patients
IM  Iris M a ria  E steve R uiz1, I Sainz H ida lgo1, A  G ran d e  T rillo1, JM  Lopez Suarez2
^Hospital Universitario Virgen del Roclo, Area del corazon, Sevilla, Spain, 2H ospital Universitario 
Virgen del Ron'o, Sevilla, Spain 
Topic: Cardiac rehabilitation
Introduction: Cardiac rehabilitation (CR) is one o f the techniques used in  the area of 
Cardiology for the treatm ent and recovery of every aspect o f ischemic heart disease: acute 
coronary syndrome, angina or its complications such as heart failure or decreased functional 
capacity. It is performed in three major therapeutic areas: continuous cardiac care; recovery of 
functional capacity through exercise; counseling and inform ation about the disease. 
Objectives: Increasing number o f patients are included in  C R  programs every year. Various 
goals o f the CR therapy are well known: the improvement o f survival, functional capacity, 
quality o f life and level of information. However, some types o f patients such as women, 
elderly or diabetics are poorly represented. The aim of this study is to determine the results of 
the CR  in  diabetics patients (DM).
Materials and Methods: We performed a retrospective multi-center study comparing the char­
acteristics and goals of C R  in  patients diagnosed with non-ST-segment elevation myocardial 
infarction between 2006-2012, dividing the sample in  DM  and non-DM .
The standard C R  program is structured in  5 different parts: a first revision with the Cardiologist, 
exercise sessions 3 times a week, 8 information and counseling sessions, blood tests and in  the end 
medical consultation discharge by the Cardiologist (when risk factors are controlled).
The following variables were measured before and after the CR  program: risk factors; type and 
location of myocardial infarction; myocardium scan with Thallium and existence o f ischemia; 
pharmacological treatment; functional capacity in METS; exercise time; ventricular systolic func­
tion by echocardiography; and cardiovascular events.
Results: The median age was 55.4 (39-75) years, 80% male. There were no basal differences 
between the DM  and non-DM group. During the three-month duration o f the CR  program, 
we observed an increased in  the functional capacity measured in test Bruce, both in  time of 
exercise and M ETS achieved. This increase was significant in  both groups: exercise time was 
427 versus 491 seconds before and after C R  (p < 0.005) for non-DM  and 362 versus 422 (p =  0.02) 
in DM; functional capacity was 8.32 versus 9.16 METS before and after C R  (p<0.005) in non- 
DM  and 7.13 versus 7.75 in DM  (p =  0.03). Comparing both groups there are no differences in the 
collected variables, except for the lower basal functional capacity and exercise time in diabetics 
patients. Cardiovascular events did not appear, besides an hypoglycemic episode.
Conclusion: Diabetic patients can follow a RC program without complications and higher risk of 
cardiovascular events. Although the lower basal functional capacity, diabetics patients improve 
their METS and exercise time during the RC program, as well as the non-diabetics patients. As a 
final conclusion, RC is an im portant treatment in diabetics patients.
Abstract number:492 
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Efficacy evaluation of the outpatient rehabilitation program in patients with non-st- 
segment elevation myocardial infarction after percutaneous coronary intervention 
by holter monitoring
K  K ristina  V olod ina1, R M  L inchuk1, E E  A chkasov2, E N  A laeva1, N V  T khaj1,
N A  B uvalin2
1N ational Research Center f o r  Preventive M edicine, M oscow , Russian Federation, 2I .M . Sechemv 
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M oscow, Russian Federation 
Topic: Cardiac rehabilitation
Introduction: Percutaneous coronary intervention (PCI) is fast becoming a key instrument in 
revascularization patients with non-ST-segment elevation myocardial infarction (NSTEMI). 
However, there are still no outpatient clinical guidelines for those patients.
Purpose: The aim o f this study is to evaluate efficacy o f the outpatient rehabilitation program 
in patients with non-ST-segment elevation myocardial infarction (NSTEM I) by Holter m on­
itoring.
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Methods: Thirty five patients with NSTEM I after PCI with uncomplicated postoperative 
period (mean age =  57.9±9.7 years) were recruited for this prospective study. All patients 
were involved in 3-month rehabilitation program in National Research Center for 
Preventive Medicine o f the M inistry o f Healthcare o f the Russian Federation. 
Rehabilitation program  consisting o f 15-minutes stretching exercise and the following 
m echanotherapy (bicycle exercise and/or tredmill) for 3 times per week was used. The follow­
ing mechanotherapy program was used: 25% functional threshold power for 3 minutes; 50­
60% functional threshold power for 30 minutes; 30% functional threshold power for 5 min­
utes. Heart rate (HR), maximum H R  (H R  max), minimum H R  (HR min), the am ount of 
aurical and ventrical extrasystoles were evaluated before and after rehabilitation program by 
Holter monitoring.
Results: After the rehabilitation program there were a significant decrease in H R  (from 70,7 
±11,8 to 67,4±7,3; P<0,001), H R  min (from 50,1±8,0 to  47,2±7,3; P<0,001), H R  max (from 
114,3±20,2 to 109,3±13,2; P<0,001). There were no significant differences between the 
am ount o f aurical and ventrical extrasystoles, however there was a trend to their decrease 
after the rehabilitation program.
Conclusion
Our rehabilitation program in patients with NSTEM I after PCI leads to decrease in HR, HR 
min, H R  max. There are no significant differences between the am ount o f aurical and ventrical 
extrasystoles, however there is a trend to their decrease after the rehabilitation program.
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The prognostic value of the peak oxygen uptake in patients with Chagas heart dis­
ease without functional impairment
H  H enrique C o s ta 1, M M O  L im a2, M C p  N u n e s1, T C  Servio3, PH S F igueiredo2, 
M O C  R o c h a 1
1Federal University o f  M in a s  Gerais, School o f  M edicine, Postgraduate Course o f  Tropical 
M edicine, Belo Horizonte, B ra z il , 2Federal University o f  Jequitinhonha and M ucury Valleys, 
Diam antina, B ra z il, 3'Federal University o f  M in as Gerais, Department o f  Physiotherapy, Belo  
Horizonte, B ra zil
Funding Acknowledgements: Financial support: CAPES, CNPq, FAPEMIG.
Topic: Exercise testing
Background: In Chagas heart disease (CHD), much attention has been given to the prognostic 
meaning o f peak oxygen uptake (VO2peak) in patients with reduced functional capacity. 
However, targeting preventive action, the ability of VO2peak in survival prediction o f patients 
w ithout functional impairment should be investigated.
Objective: To verify the prognostic value o f VO2peak in patients with CHD without func­
tional impairment.
Methods: Sixty-three CHD patients (47.5±8.2 years, N Y H A  I-II) without functional impair­
ment were evaluated by echocardiogram, Cardiopulmonary Exercise Testing and Six-minute 
W alk Test (6MWT) and followed for investigation o f cardiovascular events. The functional 
impairment was defined according to  Webers criteria (VO2peak <  20 mL.kg.min). Statistical 
analysis was performed by ROC curve, Kaplan-M eier curve and uni and multivariate Cox 
regression.
Results: After a follow-up period o f 42±12 m onths, 11 patients (17%) had cardiac death. The 
area under the ROC curve to  predict survival by VO2peak in CHD patients w ithout func­
tional impairment was 0.74 (CI 95%: 0.547-0.938). The optimal cut point value was the 
VO2peak less than 31.4 mL.kg.min, with sensitivity and specificity o f 72.7% and 73.1%, 
respectively. By Kaplan-M eier curve, patients with VO2peak less than 31.4 mL.kg.min had 
a higher probability of cardiac death after follow-up (log Rank test p  =  0.006). In the uni­
variate Cox analysis, VO2peak less than 31.4 mL.kg.min and left ventricular ejection fraction 
(LVEF) were associated with survival (p =  0.014 and p =  0.002, respectively), but not age, 
gender, N Y H A  functional class, distance walked in the 6MWT, left ventricular end-diastolic 
diameter and E/e’ ratio. In multivariate analysis, VO2peak (RR: 3.4, 95% CI: 1.4 to 6.3, 
<0.001) and LVEF (RR: 0.9, 95% CI: 0.8 to 0.9, p<0.001) remained as independent pre­
dictors o f cardiac death in those.
Conclusion: The VO2peak was as independent predictor o f cardiac death in CHD in patients 
w ithout functional impairment. Our findings reinforce the need for periodic evaluation o f the 
functional capacity o f CHD patients even without functional changes.
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Oxygen pulse trajectory in patients with suspected coronary artery disease; does it 
reveal exercise-induced myocardial ischemia?
R  R eza M azah eri1, M  M irsh ah i1
4 Tehran University o f  M edica l Sciences, Sports M edicine Research Center, Tehran, Iran (Islam ic 
Republic of)
Funding Acknowledgements: This research was supported by Tehran University of 
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Topic: Exercise testing
Background: The oxygen pulse is a parameter o f cardiopulmonary exercise testing which 
provides an estimate of left ventricular stroke volume during exercise. W ith normal coronary 
arteries, the oxygen pulse increases with incremental exercise, reflecting the rise in stroke 
volume and oxygen extraction. Abnormal myocardial contractions due to coronary artery 
disease (CAD) are likely to be associated with hemodynamic changes such as decreased stroke 
volume and change in oxygen pulse response during exercise.
Purpose: The aim of the present study is to evaluate the oxygen pulse trajectory in patients 
with and w ithout coronary artery disease as detected by coronary angiography.

Methods: In this study, 40 men (mean age 57.23±11.09 years) with suggestive symptoms of 
CAD were evaluated with incremental cardiopulmonary exercise testing, followed by coron­
ary angiography as the gold standard for diagnosing CAD.
Results: Peak oxygen pulse, oxygen pulse flattening duration and oxygen pulse reserve were 
not significantly different in patients with and without CAD. Time to flattening o f oxygen 
pulse — calculated from the time of start o f the test to the point where oxygen pulse flattening 
occurred — was significantly lower in patients with a positive angiogram compared with a 
negative angiogram (179±66 vs 245±75 second, respectively; p =  0.03).
Conclusion: This study has indicated that time to flattening o f oxygen pulse tended to be 
lower in patients with CAD compared with normal coronary subjects. The response of 
oxygen pulse to incremental exercise with particular attention to  time to flattening of 
oxygen pulse may improve the specificity o f standard exercise stress testing in patients with 
suspected CAD.
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Functional outcome in contemporary children with total cavopulmonary connection: 
motor competence, exercise capacity and health-related quality of life
J H o c k 1, B R einer2, R  O berho ffer1, A  H ag er2, p  E w ert2, J M ueller1
1 Technical University o f  M unich, Institute o f  Preventive Pediatrics, M unich, Germany, 2 
Herzzentrum Technische Universitat, M unich, Germany
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Topic: Exercise testing
Purpose: Studies have shown that children and adolescents with an univentricular heart after 
total cavopulmonary connection (TCPC) have functional impairments. This study investigates 
contemporary children with TCPC in terms of current m otor development, exercise capacity 
and health-related quality o f life (HRQoL).
Methods: Between June 2014 and October 2016 a total o f 79 patients with TCPC (11.9 ±  3.2 
years, 28% female) performed a motoric test including five tasks for strength and flexibility 
during their routine follow-up. They also underwent a symptom limited cardio-pulmonary 
exercise test and filled in a HRQoL questionnaire (KINDL-R). Patients’ data were compared 
with a recent healthy sample (n =  1651, 12.6 ±  2.4 years, 49% female).
Results: M ultivariable regressions corrected for sex, age and BMI showed that TCPC achieved
10.6 repetitions o f curl-ups (p<.001) and 2.9 push-ups (p =  .008) less than healthy counter­
parts. M oreover they had impairments in trunk (-9.0 cm; p<.001), shoulder (-7.2 cm; p<.001) 
and lower limb flexibility (-4.9 cm; p<.001). M oreover peak oxygen uptake was reduced to 
34.8 ±  7.5 ml/min/kg and 77.7% compared to peers (p<.001) respectively. Ventilatory effi­
ciency was also impaired (Healthy: 27.5 ±  2.9 vs. TCPC: 31.6 ±  3.3; p<.001). HRQoL did not 
differ significantly (p =  .184).
Conclusions: Patients with TCPC still present impaired m otor development and exercise capa­
city whereas HRQoL is similar to  healthy peers. Since low m otor development may yield to 
worse exercise capacity early screening for m otor development is recommended and needs to 
be treated if necessary.
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N-terminal pro-brain natriuretic peptide is an independent predictor of exercise 
performance in stable patients after myocardial infarction
M  M ark o  N o vakov ic1, T  V izintin C u d erm an 1, Z  F ra s 1, B Ju g 1
1University M edica l Centre Ljubljana, Department o f  Vascular Diseases, Ljubljana, Slovenia
Topic: Exercise testing
Background: N-terminal pro-brain natriuretic peptide (NT-proBNP) is elevated due to 
impaired cardiac haemodynamics in myocardial infarction and is slowly decreasing in post- 
myocardial infarction (MI) patients. However, its association with exercise capacity in these 
patients is not well documented.
Aim: To assess association between NT-proBNP values and parameters o f exercise capacity in 
post-M I patients.
Methods: Consecutive patients referred for post-M I cardiac rehabilitation at a single univer­
sity medical centre were included. Demographics, clinical data, risk factors and NT-proBNP 
values were systematically collected. D ata  were described as median (interquartile ratio [Q1- 
Q3]).
Results: A  total of 251 patients were included (median age was 56 [51-64] years, 81% were 
males). Exercise testing was performed on median 38 days (28-57) after acute M I. M edian NT- 
proBNP values and exercise capacity were 459 nmol/l (175—1135) and 6.5 M ETs (5.6—8.2), 
respectively. In univariate analysis, NT-proBNP was significantly associated with exercise 
capacity (r =  -0.237, p<0.001) and maximal heart rate-systolic blood pressure product (r =  - 
0.224, p<0.001). In multivariate analysis, NT-proBNP retained statistical significance and 
emerged as an independent predictor o f exercise capacity (p = -0.570, r =  0.004) even after 
adjusting for age (P = -0.058, p<0.001), female gender (p = -0.889, p  =  0.002), BM I (p = - 
0.072, p =  0.001) and cardiovascular risk factors (smoking, arterial hypertension, hyperlipide- 
mia, diabetes mellitus).
Conclusion: NT-proBNP is an independent predictor o f exercise capacity in post-M I patients 
and thus provides useful information on expected exercise performance in these patients. Its 
usefulness in predicting rehabilitation success should be further addressed.
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Hemodynamic response to the submaximal aerobic exercise in adolescents with 
overweight and obesity
A  V  A n n a  P o god ina1, LV  R ychkova1, A V  M ashanskaya1, LV  D an y lu k 1
1Research Center o f  the F am ily H ealth Problems &  Human Reproduction, Irkutsk, Russian  
Federation
Topic: Exercise testing
The prevalence o f overweight and obesity in children and adolescents is increasing. Childhood 
obesity is a strong predictor o f adult obesity and m ajor risk factor for main noncommunicable 
diseases. Fitness and modification o f diet are an essential components o f treatment for obese 
children. However obese children fared exercise worse than their peers with health weight, 
even if  the load is low or moderate intensity. The reasons for this are unclear.
Aim: To evaluate the hemodynamic response to submaximal aerobic exercise in  obese ado­
lescents.
Methods: A  total o f 136 adolescents aged 12-18 were included in this study. All adolescents 
were divided in to  4 groups: group 1a included adolescents with obesity and arterial hyperten­
sion (AH) (n =  51), group 1b comprised adolescents with obesity and normal blood pressure 
(BP) (n =  40), group 2a embraced adolescents with normal body weight and AH (n =  22) and 
group 2b was the control group (n =  23). These groups did not differ in  sex, age and fitness. 
All adolescents underwent submaximal treadmill test by the Bruce protocol. The values of 
heart rate (HR) and BP were recorded before exercise and after each o f the first two stages of 
the exercise protocol. Changes of each param eter were also assessed throughout all workload. 
Results: A t baseline children in  all groups had a comparable H R  values. However after the 
first load step adolescents with obesity in  both groups had significantly higher H R  than in 
control group (p1b-2b =  0.02; p1a-2b =  0.02). After the second stage they also had much 
higher H R  than in lean children with AH (p1a-2a =  0.007; p1a-2b =  0.006; p1b-2a =  0.009; 
p1b-2b =  0.005).
After the second load step adolescents with obesity who had not had AH before, obtained 
much higher levels of SBP and pulse BP than adolescents o f control group (p1b-2b =  0.02). 
Dynamics o f diastolic BP was consistent in  adolescents o f all groups.
In regression models adjusted by age, gender, fitness and baseline levels o f variables, BMI Z- 
score was significantly directly associated with the changes in all evaluated variables in  sub- 
maximal exercise against the baseline values.
Conclusion: Hemodynamic response to aerobic exercise in adolescents with obesity is deter­
mined by an early and significant increase in  H R  unlike the response in  adolescents with 
normal weight. Further increase o f exercise duration and intensity for obese children is 
accompanied with significantly higher SPB and PP levels in  comparison with healthy children. 
Degree of obesity in  adolescents is an independent predictor o f H R  and BP changes in  the 
course o f submaximal aerobic exercise. These specificities should be taken in to  account when 
developing special programmes o f physical training for obese children and adolescents.
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Effects of incremental electro skeletal muscle stimulation on oxygen uptake and 
serum levels of lactic acid and catecholamine in healthy young Japanese
Y  Y u m a T am u ra 1, K  O chiai1, K  Y am aguch i1, A  U en o 2, M  Ish ikaw a2, K  E h ara1,
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Topic: Exercise testing
Background: Exercise therapy is highly recommended for patients with cardiovascular dis­
eases. However, several patients cannot perform vigorous exercise training and cardiopulmon­
ary exercise test (CPX) because o f orthopedic disorder, respiratory tract disease and critical 
limb ischemia. Electric skeletal muscle stimulation (EMS) serves benefits as an alternative 
therapy to such patients. There is limited reports regarding effects o f incremental EM S on 
oxygen uptake and lactate production in comparison with those o f usual ergometer exercise. 
Evaluation o f exercise capacity by CPX may be the strongest predictor o f prognosis. 
Purpose: To explore oxygen uptake during incremental EMS and serum levels o f lactic acid 
and catecholamine in comparison with usual ergometer CPX.
Methods: Ten healthy Japanese (6 males, 4 females, age raged from 21 to 29, mean age =  24.3). 
A  incremental EMS(Auto tens p ro  rehabili unitaA; Homer Ion Co Ltd.) CPX was performed 
to all the subjects until the EMS output reach eight or more in Numerical Rating Scale (NRS) 
by target intensity. Serum levels o f lactic acid (LA) and catecholamine were serially measured 
before, during and after EMS. Ergometer CPX was also done in  all the subjects using the 20W 
Ramp method, and the same measurements were carried out. Tolerability o f the EMS was 
adjusted with the change of the LA leve l(!L A ).
Results: Peak VO2 during EMS was significantly lower than ergometer CPX,(14.1±3.3, 30.2 
±6.2 ml/kg/min, respectively, Py¥0.001). Peak VO2 of EMS was similar to VO2 a t AT value 
in  ergometer CPX (15.1±2.6 ml/kg/min). LA and a plasma noradrenalin increased after EMS 
(Rest:1.4±0.3Peak:2.8±0.8 mmol, Rest:0.2±0.1Peak:0.4±0.1ng/mL, respectively). N o  signifi­
cant correlation between peak VO2 o f EMS and CPX. However, adjusted for EMS toler- 
ability (peak VO2 of EM S / ! L A )  was found correlation with ergometer CPX(r =  0.688, 
p =  0.028). There were no significant difference in systolic or diastolic BP between peak of 
EMS and AT in ergometer CPX (EMS: 128.3±25.1 / 79.1 ±12.9 vs. Ergometer: 139.4±23.4 / 
78.6±10.4 mmHg,). Peak heart rate just after EM S was significantly lower than heart rate at 
AT in ergometer CPX,(100.1±10.5, 115.2±12.5 bpm, p =  0.003).
Conclusion: VO2 during incremental supine EMS reach almost A T values in  ergometer CPX 
(approximately 3 or 4 Mets) without adverse events. Passive training using EMS can serve

suitable stress on cardiopulmonary system at AT level as well as lower extremity muscle 
training.
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Effect of atrial fibrillation on cardiac output during exercise
T  T ak e to  S h iraku ra1, T  N ak ad e1, M  M u ra ta 2, H  A dach i1
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Topic: Exercise testing
Background: Atrial fibrillation is known to diminish stroke volume because of lack of the 
atrial kick. This is supposed to induce the lowered exercise tolerance. However, if  heart rate 
(HR) response to exercise is augmented and compensate this deterioration of stroke volume, 
cardiac output would be kept normal. However, stroke volume and heart rate response to the 
exercise in patients with atrial fibrillation is not fully studied yet. Hereby, we planned to 
evaluate the effect o f atrial fibrillation on cardiac function and heart rate response during 
exercise.
Method: O f consecutive 862 patients who performed cardio pulumonary exercise tests (CPX) 
from 2012 to 2016, we enrolled 342 subjects with age (60-80 yrs) - and ejection fraction 
(>60% ) - matched subjects with AFib and normal sinus rhythm. And we compared para­
meters o f CPX between two groups.
Result: Comparing with sinus groups, Afib group had higher H R  at rest and lower intensity 
[78.8± 14.5 vs 70.6±12.8 bpm, 91.1±16.8 vs 79.3±14.1 bpm (p<0.05)]. However, they don’t 
have significant difference o f VO2 at rest and lower exercise intensity [208.2±41.4 vs 212.9 
±37.4 ml/min, 359.9±68.4 vs 380.0±79.4 ml/min]. As for the peak exercise intensity, Afib 
group had lower peak VO2/HR, maximum PETCO2 and Peak VO2 [6.3±2.4 vs 8.1 ±2.4 ml/ 
beat, 35.5±4.4 vs 38.7±4.0 mmHg, 735.6±283.6 vs 932.2±278 ml/min (p<0.05)]. Regarding 
HR, no significant change a t peak exercise [122.9±25.6 vs 117.1 ±20.4 bpm].
Conclusion: At rest, at a given work rate during lower exercise intensity, Afib groups try to 
maintain cardiac output by increasing their heart rate. However at the peak exercise, peak 
VO2/HR, maximum PETCO2 and peak VO2 decrease, because o f H R  wouldn’t increase at 
the peak exercise intensity.
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effect of different exercise intensities on coagulation factors and selected cardio­
vascular parameters in in mild hypertensive women
A  A beer A bdelham eed1, N  M are i2
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Topic: Exercise training
Background: N o doubt that exercise play an integral role in  the protection against cardiovas­
cular disorders, however decision for the proper exercise intensity may constitute the major 
challenging step in  achieving that goal.
Aim; to compare between the effect o f different treadmill exercise intensities on selected 
cardiovascular parameters including; blood pressure,heart rate, lower limb blood flow and 
oxygen saturation in  addition to coagulation factors including; bleeding time, clotting time, 
prothrom bin time, prothrom bin concentration. Subjects & methods Forty-five sedentary 
miled hypertensive women were recruited for the study their ages ranged from 30 to40 
years old,subjects were divided into three study groups according to  their exercise intensities 
: Group A  (50%-65% of HRmax), B (65%-75% of HRmax), and C (75% to  80% of HRmax), 
they all participated in  an exercise training program on treadmill for twenty minute three 
times per week for eight successive weeks.
Results significant decrease in  blood pressure (systole and diastole), bleeding time, clotting 
time, prothrom bin time and platelet count and significant increase in  prothrom bin concentra­
tion in  group (A),group (B), compared to group (C).
Conclusion: The walking exercises o f low and moderate intensities have a positive effect on 
blood pressure and coagulation variables in  mild hypertensive female.
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Comparison of different weekly frequency training programs
E  V aquerizo G arc ia1, L  R uiz B au tis ta2, M  p  P izarro  G allego1, L  S am brano1,
M E  R ivera1, C  R esino Luis1, S C ercadillo  G arc ia1, K  V illalabeitia Jau regu izar3
1Universitary H ospital Rey Juan  Carlos, Rehabilitation, M ostoles, Spain, 2 Universitary H ospital 
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Topic: Exercise training
Cardiac rehabilitation programs have similiar structure since their beginning. Type ofexercise, 
intensity o f training and frequency o f training have been implemented, looking for major 
efficiency and cost - benefit.
Method: retrospective analysis of two groups o f ischaemic cardiac patientes who attended a 
Cardiad Rehabilititation program  Phase II at the University Hospital: G roup A  3 sessions / 
week during 8 weeks and Group B 1 session /week during 8 weeks. Every other day all 
patients realized a walking domiciliary program. Once a week all o f them attended a program 
of psycological support and secondary prevention. Patients classified as high or moderate risk 
were allocated in group A  and those classified as low risk in group B. Those patients initially 
in group A  who requested to come once a week for personal reasons were reallocated in  group 
B. Before and after 8 weeks o f rehabilitation, we evaluated anthropometric measurement, 
functional exercise capacity (6 Minutes W alking Test) and quality o f life (SF-36). All patients 
signed an informed consent.
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Risk factors
Current smokers, %
If yes, number o f cigarettes per day, mean ±  SD 
Excessive alcohol intake, %
W alking or other physical activity, minutes per day, mean ±  SD 
N ot limiting salt intake, %
Limiting saturated fats intake, %
Sufficient consumption o f vegetables and fruits, %
Stress by 10-point visual analog scale, mean ±  SD

Counseling
Baseline 12 months P*
31.25% 28.57% n/s

4.19±7.20 3.87±6.83 n/s
15.00 1.30 <0.01

106.01±93.99 95.97±88.97 n/s
18.75 11.7 n/s
76.25 73.68 n/s
23.75 7.79 <0.01
6.31±1.94 5.52±2.11 <0.05

Standard care P**
Baseline 12 months P*

22.5 22.67 n/s n/s
2.76±5.75 2.39±5.26 n/s n/s
7.50 0 <0.05 n/s

110.71±105.31 122.65±85.87 n/s n/s
18.75 6.67 <0.05 n/s
78.75 <0.001 <0.01
23.75 4.00 <0.001 n/s

5.74±1.65 1.79±2.34 <0.001 <0.001

*P for intra-group differences baseline vs 12 months**P for differences between the counseling group and the standard care group at 12 months

Results: 90 patients were included in Cardiac Rehabilitation between september 2015 
and m arch 2016. 7 patients left the program. Group A: 53 patients (44 men and 9
women). Group B 29 patients (26 men y 3 women). Groups were comparable in age, sex 
and initial functional capacity. N o  significant variations of anthropometric measurement 
were observed. Both groups incremented their functional exercise capacity, no statistically 
significant difference between groups (6MWT: 62,207 ±  8,979 vs 47,688 ±  9,352 p  >0,05). 
There were nosignificant changes in quality o f life in any group.
Conclusions: different weekly frequency o f cardiac rehabilitation sessions attended a t the 
hospital doesnt prove statistically significant difference in anthropometric measurement, func­
tional exercise capacity or quality o f life. It seems reasonable to weigh modifications o f cardiac 
programs to facilitate patient accomplishment, without diminishes the benefits.
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Effects of Tai Chi Chuan on physical, emotional and spiritual aspects and cardio­
vascular health
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M R C  M acedo1, K M A  D in iz1, M M F  D e S o uza1, G A  N o m in a to 1, P H S  F igueiredo1
1Federal University o f  Jequitinhonha and M ucury Valleys, Diam antina, B ra z il , 2Federal University 
o f  M in a s  Gerais, School o f  M edicine, Postgraduate Course o f  Tropical M edicine, Belo Horizonte, 
B ra zil
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Topic: Exercise training
Background: The interest in T ai Chi Chuan (TCC) effects has increased among health profes­
sionals. This method gives priority to the management o f holistic health, involving mind, body 
and spirit, combining gentle movements and meditation elements, concentration, body aware­
ness, balance, strength and flexibility, in synchrony with breathing. Despite the growing 
practice o f TCC, few studies have investigated its effect on general and cardiovascular health. 
Objective: To evaluate the impact o f TCC in functional capacity, central obesity, physical, 
emotional and spiritual aspects o f TCC practitioners.
Methods: In a quasi-experimental study, 26 individuals (57.5±6.5 years, 88.5% women) prac­
ticed TCC twice a week for four months. A t baseline, the selected individuals were in over­
weight (body mass index =  28.6±6.7 kg/m2), central obesity (abdominal circumference = 
94.4±9.2 cm) and systolic and diastolic blood pressure within normal parameters (119.9±16.3 
and 73.3±9.9 mmHg, respectively). Individuals were evaluated before and after TCC training 
in relation to functional capacity (distance walked in six minutes - D6M), abdominal circum­
ference, muscle strength by the sitting-rising test, self-esteem and anxiety (Rosemberg tests), 
depression (Beck Depression Inventory), and spirituality (Spirituality Self Rating Scale). Data 
were analyzed by paired t-test and Wilcoxon.
Results: There was a significant improvement in abdominal circumference (94.4±9.2 vs 91.4 
±7.0 cm, p =  0.004) and muscle strength (10.4± 1.8 vs 13.0± 2.2repetitions, p  =  0.007), but not 
in D6M (552.9±61.8 vs 562.9±50.8 m, p =  0.833). In the emotional aspects, there was 
improvement in self-esteem (20.2±4.0 vs 23.6±4.2 points, p  <0.001); anxiety [9.0 (4.0 and 
14.5) vs 5.0 (3.0 and 7.5) points, p  =  0.038]; depression [8.0 (3.5 and 11.0) vs 6.0 (1.0 and 7.5) 
points, p  <0.001]; as well as in the aspects related to spirituality (13.9±7.1 vs 9.2±3.5, points
p=0.001).
Conclusion: In this group there was a positive impact o f the practice o f TCC in cardiovascular 
health and physical, emotional and spiritual aspects, suggesting the inclusion o f this practice in 
the prevention o f general and cardiovascular disease.

performance, vertical jum p height, VO2, blood lactate concentration ([La]), and ratings of 
perceived exertion (RPE) in athletes and non-athletes compared with a control group receiv­
ing no compression.
Methods: We performed a systematic review with meta-analysis of randomized controlled 
trials, with no restriction on date o f publication, using the PubMed, EMBASE, Cochrane 
Library, and ClinicalTrials.gov databases, as well as the reference lists o f previous reviews. 
The results were described as weighted m ean difference (W M D) with 95% confidence interval 
(95%CI).
Results: The 26 included studies showed low heterogeneity for the outcomes assessed (I2 = 
0.00%). There was no significant difference between the groups with regard to time perfor­
mance (time trial: W M D =  -0.24, 95% CI -2.87 to  2.40; time to exhaustion: W M D =  -0.03, 
95% CI =  -0.31 to 0.26), verticaljum p height (W M D =  -0.14, 95% CI =  -2.31 to 2.03), VO2 
(W M D =  0.18, 95% CI =  -0.64 to  1.01), [La] (W M D =  0.32, 95% CI =  -0.00 to 0.64), or 
RPE (W M D =  -0.18, 95% CI =  -0.44 to 0.08).
Conclusions: Using LLCG during high-intensity exercise did not show improvement in per­
formance time, VO2, vertical jum p height, [La], or RPE. However, when the type of LLCG 
was analysed separately, individuals who used socks or compression sleeves showed an 
increase in lactate concentration. Further studies are needed to elucidate the influence of 
compression during exercise, especially on the kinetics o f lactate. In this scenario, practical 
recommendations regarding the use o f LLCG should be cautions.

506
Muscle metabolism evaluated by skeletal muscle oxygen consumption during car­
diopulmonary exercise test with the diabetes patients
N  T a k a o 1, Y  K im u ra 1
1K ansai M edica l University, Health Science, hirakata, Japan  
Topic: Exercise testing
Background: Evaluation o f skeletal muscle metabolism is im portant for various condition. 
However muscle metabolism is still well unknown. On the other hand, diabetes patients have 
lower muscle function than non-diabetes people is already known. The aim o f this study is to 
investigate muscle metabolism with oxygen uptake from cardiopulmonary exercise test in the 
patients with diabetes.
Methods and results: We studied 22 patients who were men (Age: 66.8±7.9years, Weight: 64.9 
±1.6kg, BMI: 23.7±2.4kg/m2) with heart diseases which is not heart failure(LVEF> =  60%, 
NTpro-BNP<200pg/ml), COPD and dialysis in our cardiac rehabilitation center. All patients 
underwent bioelectrical impedance analysis (InBody 720), cardio pulm onary exercise test 
(CPX), blood test and echocardiography. We also check their medication. Patients are divided 
12 diabetes patients (DM  group) and 10 non-diabetes patients (NDM  group).
The DM  is higher % fat (DM /NDM :24.8±4.0/20.8±3.2% , p<0.012), HbA1c (6.7±0.9/5.9 

±0.3% , p < 0.005) and lower LVEF (67.0±5.1/72.0±5.5% , p<0.037) than N D M . There were 
no difference o f their medication except anticoagulants and diabetes drug between 2 groups. 
Muscle metabolism defined as VO2 per skeletal muscle mass. DM  group is low peak VO2/ 
skeletal muscle mass (44.7±11.1/54.1±9.7 ml/min/kg, p<0.056) and significantly lower peak 
VO2/legs skeletal muscle mass (79.1±19.0/97.2±15.5 ml/min/kg, p<0.035) than N D M  but not 
arms and abdominal skeletal muscle.
Conclusion: Diabetes patients has lower oxygen uptake per skeletal muscle compared with 
non-diabetes patients who was cardiac disease without heart failure. We consider that VO2 
per skeletal muscle would be specific information about one o f muscle metabolism.

505
Effect of lower-limb compression garments during exercise on physiological, per­
ceived exertion and performance parameters in athlete and non-athlete adults: a 
systematic review and meta-analyses
C ard ioE x , R  S tein1, C A  Silva1, D  U m pierre1, R p  Silva1, K C  B elli1 
1Federal University o f  R io  Grande do Sul, Porto Alegre, B ra zil  
Funding Acknowledgements: FIPE /  Hospital de Clinicas de Porto Alegre 
Topic: Exercise training
Introduction: Compression garments (CG) have been used to improve sporting performance. 
However, evidence on the efficacy o f this strategy is conflicting.
Objectives: To summarize evidence on the effect o f lower-limb compression garment (LLCG) 
use during high-intensity exercises (>85%  peak oxygen consumption, VO2) on time
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Effect of single-session in-hospital counseling on lifestyle risk factors after PCI
N  N a n a -G o a r Pogosova1, A V  K a rp o v a 1, A K  A usheva1, O Y  So ko lova1,
Y M  Y uferev a1, A I Y u su b o v a1
1N ational Center fo r  Preventive M edicine, M oscow , Russian Federation 
Topic: Motivational psychology
Background: Patient education is a crucial p art o f coronary heart disease (CHD) management 
so we should use any opportunity for preventive counseling.
Purpose: To assess the impact of a single brief in-hospital counseling session after percuta­
neous coronary intervention (PCI) on lifestyle risk factors (RF) after 1 year.
Methods: Consecutive CHD patients (pts) who have undergone PCI in a tertiary care center 
were randomly allocated into 2 groups. The educational intervention group received one 
session o f group counseling o f 30-40 minutes duration covering basic information on CHD
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and its R F  coupled with printed materials. The control group received standard care including 
all necessary explanations from attending physicians. Pts were followed for 12 months by 
telephone. Self-reported lifestyle risk factors were assessed before counseling and by the end of 
follow-up.
Results: A  total o f 160 pts were enrolled: 80 were assigned to  counseling and 80 received 
standard care. During follow-up 3 pts from the intervention group and 5 pts from the control 
group have died (non-significant). The table below presents key lifestyle R F  in both groups at 
baseline and at follow-up.
Conclusion: A  single session o f preventive counseling during hospitalization after PCI is not 
sufficient to  ensure consistent changes of behavioral R F  for CHD.

509
Different preventive counseling programs for patients with paroxysmal atrial fibrilla­
tion after catheter ablation
N  N a n a -G o a r Pogosova1, K V  D av tyan1, A I Telegina1, Y M  Y ufereva1 
1N ational Center f o r  Preventive M edicine, M oscow , Russian Federation 
Topic: Motivational psychology
Background: Atrial fibrillation (AF) is one o f the most common cardiac arrhythmias in  routine 
clinical practice. Development o f preventive counseling (PC) programs for patients after 
catheter ablation (CA) could help to  improve management o f these patients, their quality 
o f life, patient compliance and achievement of target o f cardiovascular risk factors (RFs). 
Purpose: to develop 2 programs with a significant impact on psychological status, life style and 
well-being in A F  patients after CA and evaluate their effectiveness.
Methods: A  prospective randomized controlled study o f A F patients after CA with 3 parallel 
groups is ongoing. The duration o f follow-up is 1 year. The study will enroll 165 patients. 
They are randomized in to  3 groups (I, II, III) o f 55 patients each. All 3 groups will get group 
PC (Educational School for A F patients) and individual PC according to their individual 
profile of cardiovascular RFs. Patients in  groups 1 and 2 are provided with additional PC 
(in group 1 via a doctors call by phone once in 14 days, in  group 2 — by e-mail or sms message 
once in 14 days), group 3 will receive a usual care. Psychological status of patients will be 
evaluated using the following questionnaires: Visual Analogue Scale (the level of stress), 
Hospital Anxiety and Depression Scale (anxiety and depression), DS-14 questionnaire (type 
D personality), SF-36 questionnaire (quality of life) and Illness Perception Questionnaire 
(cognitive and emotional representations o f illness).
Results: Study will examine clinical and psychological status o f A F patients in  3, 6 and 12 
months after CA. There will be a comprehensive evaluation o f the effectiveness o f PC pro­
grams (impact on the clinical condition o f the patients, their psychological status, quality of 
life and adherence to  treatment) and control of the traditional cardiovascular RFs. 
Conclusion: The results may optimize approaches to the management of patients with AF 
after CA.

510
Effect of single-session in-hospital counseling on outcomes of patients after PCI
N  N a n a -G o a r Pogosova1, A V  K arp o v a1, A K  A usheva1, O Y  Sokolova1,
Y M  Y ufereva1, A I Y usubova1
1N ational Center f o r  Preventive M edicine, M oscow , Russian Federation 
Topic: Motivational psychology
Background: Patient (pts) education is a crucial part of coronary heart disease (CHD) manage­
ment so we should use any opportunity for preventive counseling.
Purpose: To evaluate the impact o f a single brief in-hospital counseling session on clinical 
outcomes in  pts after percutaneous coronary interventions (PCI).
Methods: Consecutive CHD pts who have undergone PCI in  a tertiary care center were 
randomly allocated in to  2 groups. The educational intervention group received one session 
o f group counseling of 30-40 minutes duration covering basic inform ation on CHD and its R F 
coupled with printed materials. The control group received standard care including all neces­
sary explanations from attending physicians. After 12 m onths inform ation on vital status and 
m ajor cardiovascular events was obtained by telephone.
Results: A  total o f 160 pts were enrolled: 80 were assigned to  counseling and 80 received 
standard care. Baseline characteristics were well balanced between the 2 groups. The table 
below describes mortality, major clinical events and combined clinical end points in  both 
groups during follow-up.
Conclusion: A  single preventive counseling session during hospitalization after PCI had no 
effect on clinical outcomes.
Outcome Counseling, n(%) Standard care, n(%) P
Death 3 (3.75) 5 (6.25) n/s
AM I 1 (1.30) 2 (2.67) n/s
PCI 3 (3.90) 0 (0.00) <0.05
CABG 5 (6.49) 0 (0.00) <0.01
Death, AM I, stroke or TIA 4 (5.00) 7 (8.75) n/s
Death, AM I, stroke, TIA, CABG or PCI 9 (11.25) 7 (8.75) n/s
Death, AM I, stroke, TIA, CABG, PCI, 24 (30.00) 29 (36.25) n/s

CVD hospitalization

511
Evaluation of various preventive counseling programs in coronary heart disease 
patients with abdominal obesity after hospital discharge
N  N a n a -G o a r Pogosova1, A O  Salbieva1, A I Y usubova1 
1N ational Center f o r  Preventive M edicine, M oscow , Russian Federation 

Topic: Motivational psychology
Introduction: Patients with coronary heart disease (CHD) and abdominal obesity (AO) repre­
sent a very high risk population and should be a priority for preventive counseling (PC) 
programs aimed to improve traditional cardiovascular risk factors (RFs).
Purpose: to develop 2 PC programs for CHD patients with AO and to assess their effective­
ness.
Methods: A  prospective randomized controlled study with 3 parallel groups evaluating PC 
programs with focus on dietary intervention for CHD patients with AO is ongoing. The 
planned duration o f follow-up is 1 year. The study will enrol 180 in-patients with known 
CHD and AO who will be randomized into 3 groups (I, II, III) o f 60 participants each. After 
hospital discharge patients in  Groups I and II will receive individual PC with focus on dietary 
intervention. Subsequently these patients will be on maintenance PC programs (in Group I 
investigators will provide counseling every 7 days by phone, in  Group II — by means of SMS 
messages or e-mail). Group III will serve as a control group and receive usual care (Figure 1). 
All patients will be examined at 3, 6 and 12 months with assessment o f height, weight, waist 
circumference, body mass index, adiposity by bioimpedance analysis. Blood lipid and glucose 
levels, as well as biomarkers o f obesity (leptin, insulin, C-reactive protein) will be also mea­
sured at all visits. Patients will also have to  complete the Hospital Anxiety and Depression 
Scale (HADS), the Visual Analogue Scale (VAS) for stress level, the International question­
naire o f physical activity (IPAQ) and the International Questionnaire o f health-related quality 
of life (HeartQoL).
Results: The study will help to evaluate the role of different PC programs with respect to 
addressing abdominal obesity and other traditional risk factors and to  figure out the time 
course o f motivation, psychological status and quality o f life of CHD patient with AO during 
participation in  long-term preventive programs.
Conclusion: The results may help to optimize approaches to preventive counseling in  CHD 
patients with AO after recent hospitalization.

512
Relationship between psychological status and coping strategies in patients await­
ing coronary artery bypass grafting
N Y U  A rdashova1, A V  S o lodukhin1, N B  L ebedeva1, S Pom eshk ina1, O L  B arba rash1
1Federal State Budgetary Institution “ Research Institute f o r  Complex Issues o f  Cardiovascular 
Disease, rehabilitation laboratory, Kemerovo, Russian Federation 
Topic: Motivational psychology
Purpose: To assess the relationship between psychological status and stress coping strategies in 
patients awaiting coronary artery bypass grafting (CABG).
Methods: A total o f 188 patients (147 (78.2%) males, 41 (22.8%) females) admitted for CABG 
were included in  the study. The mean age o f the patients was 57.26 ±  0.8 years. In addition to 
clinical assessment and instrumental examination, all patients underwent psychometric eva­
luation before CABG and a t days 12-14 after surgery. Psychometric testing included the 
following depression and anxiety rating scales: Beck Depression Inventory (BDI), and the 
Spielberger-Hanin State-Trait Anxiety Inventory (STAI). The Ways o f Coping Questionnaire 
(WOC) developed by R. Lazarus was used to  measure patients’ coping processes. The statis­
tical analysis was conducted using the software STATISTICA 8.0.
Results: High state anxiety (SA) was found in 36 (19%) patients, and high trait anxiety (TA) — 
in 43 (23%) patients, whereas mild depressive disorders were found in  68 (36%) patients 
awaiting CABG. The analysis of coping processes showed that 107 (57%) patients used 
productive coping strategies: 28 (15%) patients used planful problem-solving, 60 (32%) 
patients — self-controlling, and 7 (4 %) patients - accepting responsibility. However, 49 
(26%) patients used nonproductive coping strategies, namely confrontive coping (24 (13%) 
patients), escape-avoidance (11 (6%) patients), positive reappraisal (7 (4%) patients), and 
distancing (24 (13%) patients). The strategy o f seeking social support was used by 13 (7%) 
patients.
65% o f patients with low SA (94 out o f 145 patients) and 54% of patients with high SA (19 
out o f 36 patients) used productive strategies (p<0.05). Nonproductive coping strategies were 
determined in 36 (25%) patients with low levels o f SA and in 16 (44%) patients with high SA 
(p <0.05). Seeking social support was detected in  14 (10%) patients with low SA, and in  2 
(7%) patients with high SA, p <0.05.
There were no differences found in  the rates o f use for productive and nonproductive coping 
strategies among patients with low and high TA.
91% of patients (109 out o f 120 patients) w ithout depression and 27% of patients (18 patients) 
with depressive disorders had productive coping style, p  <0.05. Nonproductive coping style 
was found in  8 (7%) patients without depression and in  44 (65%) patients with depressive 
disorders, p  <0.05. Seeking social support was detected in 32 (27%) patients without depres­
sion and in  5 (8%) patients with depressive disorders, p  <0.05.
Conclusion: Patients awaiting CABG who had nonproductive coping style more often suffered 
from anxiety and depression.

A M I =  acute myocardial infarction, CABG =  coronary artery bypass grafting, A M I=  acute 
myocardial infarction, TIA  =  transient ischemic attack, CVD = cardiovascular disease
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Efficiency of medical art therapy for treating anxiety in adolescents undergoing 
aortic valve repair and replacement
E  A nikeeva1, T  A vdushk in a2, I H a livopu lo1, G  P lo tn ikov1
Research Institute f o r  Complex Issues o f  Cardiovascular Diseases, Kemerovo, Russian Federation, 

2Kemerovo Regional Clinical Psychiatric H ospital, Kemerovo, Russian Federation 
Topic: Motivational psychology
Background: Hospitalization can be a psychologically challenging time for adolescents result­
ing in  psychological stress and long-term emotional disabilities. However, routine self-rating 
anxiety scales may fail if  adolescents try to hide their emotions and internal thoughts from 
psychologists. Therefore, artistic media offers them a way to  communicate experiences, feel­
ings, and needs, which are hard to  express verbally. This possibility for an alternative way of 
communication is im portant for adolescents who are dealing with emotional conflicts and 
spiritual or existential issues.
Purpose: To assess efficiency o f medical art therapy in  reducing anxiety and depression in 
adolescents with aortic valve disease undergoing on-pump cardiac surgery.
Methods: 25 patients (the mean age 14.24±1.96) with aortic valve disease undergoing elective 
on-pump cardiac surgery who had moderate scores (the mean score 42.41±5.56) on the Zung 
Self-Rating Anxiety Scale (SAS) were included in the study. All these patients were reassessed 
by a qualified psychologist using medical art therapy. Out o f 25 patients, 12of them (the mean 
age 13.92±2.23, 8 female patient, 4 male patients) were found to  have high anxiety levels and 
were included in the study group. The intervention phase o f the study included art therapy 
interventions designed to familiarize subjects’ with the hospital environment, provide oppor­
tunities for control and expression, and respond to  subjects’ established cognitive structures 
regarding their medical condition and treatm ent (at least 6 art therapy sessions for each 
subject).
Results: 66% o f patients perceived art therapy sessions as relaxing and stimulating due to the 
creative activity. Moreover, 83% ofpatients assessed the sessions as allowing to  communicate 
about themselves while feeling listened to. The psychologist reported a significant improve­
ment in patients’ state according to  the patient-image-art triadic relationship which allowed to 
evaluate emotions through the painting and its symbolic function.
Conclusion: Medical art therapy proved to be effective method in  reducing the anxiety among 
adolescents. Opportunities for creative expression can help young patients cope with the 
psychological challenges of hospitalization and prevent emotional disabilities.

514
Improving diagnostics of rethrombosis of infarct-related coronary arteries following 
efficient system thrombolytic therapy
V V alentin O leinikov1, E  S h igo tarova2, E  D ush ina1, A  K ulyu tsin1
1Penza State University, Penza, Russian Federation, Regional Clinical hospital n.a. N .N .
Burdenko, Penza, Russian Federation 
Topic: Telemedicine
Purpose: to optimize the management of patients with STEMI, highlighting among them a 
group o f patients requiring life-saving PCI.
Methods: The study included 117 patients with STEMI, 97 men and 20 women aged 59 (52; 
64) years, which underwent an effective systemic thrombolysis after 150 (105, 240) minutes 
from the onset o f anginal attack. The telemetric ECG was performed to all patients in  a 
coronary care unit using a complex "Astrokard® - Telemetry" with the analysis o f the 
dynamics o f the ST segment on the 12-lead automatically with the following verification. 
Results: Patients were divided in to  2 groups. Group 1 included 85 patients (72,6%) who did 
not register new ST-segment deviation from the contour. According to coronary angiography, 
77 subjects in  this group (90,6%) had no signs o f acute thrombosis o f the coronary arteries, 
unstable atherosclerotic plaque has been visualized. In 8 patients (9,4%) in group 1

thrombotic occlusion o f the infarct-related artery has been diagnosed. Group 2 included 32 
patients (27,4%), who had the episodes o f ST segment re-elevation of 1 mm or more in the 
infarct-related leads, lasting more than 1 minute after effective TLT. In most cases (71,9%) 
these episodes were asymptomatic, only in 9 patients (28,1%) the transient ST-segment eleva­
tion was accompanied by the development o f typical angina attack (p <0,01). According to 
coronary angiography in  group 2 in  27 o f 32 patients (84,4%) the signs o f thrombosis of 
infarct-related coronary artery have been showed. Thus, the frequency o f rethrombosis in 
group 2 was significantly prevailed compared with patients in  group 1 (p <0,01). 
Conclusions: Episodes o f re-elevation o f ST segment are reliable diagnostic criterion o f cor­
onary artery rethrombosis. Timely detection o f transient elevation of ST segment, which are 
asymptomatic in  the majority o f cases, is only possible using the ECG telemetry. Thus, the 
method o f telemetry ECG monitoring can further identify the group o f patients o f very high 
risk o f needing to conduct the life-saving PCI.

515
Predictive factors for mortality, hospitalisation and health-related quality of life in 
heart failure: a systematic literature search
S Sofie Pardaens1, A  B aert1, D  D e Sm edt1, N  Pauw els1, E  C lays1
sGhent University, Ghent, Belgium
Funding Acknowledgements: The HeartMan project has received funding from the 
European Union’s Horizon 2020 research and innovation programme under grant 
agreement No 689660 
Topic: Telemedicine
Background: Despite the improvement in  treatment of heart failure (HF), no cure is currently 
available. Therefore, accurate disease management is o f param ount importance.
The overall aim of the H eartM an project is to provide personalized advice on disease manage­
ment to H F  patients, through a decision support system (DSS) with telemonitoring and a 
mobile application.
Purpose: The goal o f this study was to identify common key predictors for mortality, hospi­
talisation and health-related quality o f life (HRQoL), with a focus on modifiable parameters. 
This information will enable the DSS to provide evidence-based advice that may improve 
patient’s outcome.
Methods: A systematic literature search was performed by two independent reviewers for A) 
m ortality and hospitalisation and B) HRQoL. M EDLINE, Web of Science, Embase and 
Cochrane Library were screened with a combination o f the following terms for: A) heart 
failure, risk prediction model and mortality or hospitalisation between the period 1995 and 
2016, B) heart failure, quality of life, health perception or functional status in a similar period. 
Only studies reporting on predictors for the previously mentioned outcomes in  stable ambu­
latory H F patients were included.
Results: Thirty-two out o f 3876 citations for m ortality and hospitalisation and forty out o f 7893 
citations for H RQ oL were selected for further data extraction. Similar parameters were used to 
predict both mortality and hospitalisation with a main focus on demographic characteristics, 
disease- related (e.g. N Y H A  classification) and clinical characteristics (e.g. blood pressure). 
M ore recently introduced risk prediction models also included comorbidities and exercise 
capacity. D ata extraction for H RQ oL resulted in  striking parallels with mortality and hospi­
talisation, with demographic and disease-related characteristics playing also an im portant role 
in HRQoL. Nevertheless, novel types o f modifiable predictors were also seen in H RQoL such as 
mental health, perceived health and behavioural determinants. Interestingly, HRQoL itself 
seemed to be a newly introduced predictive factor for mortality and hospitalisation. 
Conclusion: A  list o f predictive factors which are common for both mortality and hospitalisation 
and HRQoL in H F has been identified through a systematic literature search. Besides demo­
graphic and disease-related characteristics, also the presence ofcomorbidities, mental health and 
behavioural aspects will be further implemented in  the design o f the HeartM an project.
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Optimizing atrial fibrillation management in primary care by utilizing an electronic 
medical record (EMR) dashboard for population health management
JH  Q iu1, D  N g u i2, J L o 3
^University o f  Edinburgh, College o f  M edicine &  Veterinary M edicine, Edinburgh, United  
Kingdom, 2University o f  British  Columbia, Department o f  F am ily M edicine, Vancouver, Canada, 
'^University o f  B ritish  Columbia, M icrobiology and Immunology Undergraduate Program , Vancouver, 
Canada
Funding Acknowledgements: Pfizer - educational grant 
Topic: Telemedicine
Background: Systematically applying evidence based guidelines for A trial Fibrillation (A.Fib) 
M anagement in family practice can be challenging. We need autom ated and sustainable 
methods to improve patient care and outcomes.
Purpose: By piloting an A. fib Electronic Medical Record (EM R) dashboard in a multi­
physician family practice, our objectives were to  determine the dashboard’s ability to  identify 
care gaps in A trial Fibrillation and our ability to address these care gaps with physician and 
clinical pharmacists.
Methods: We reviewed the literature regarding the design and effectiveness of existing EM R 
dashboards. We reviewed relevant A. fib clinical guidelines and developed a prototype EM R 
dashboard through an interactive process with feedback from physicians. We then recalled 
patients identified with care gaps to for management reassessment by a physician. Eligible patients 
were also seen by clinical pharmacists to review their medications. The results were tracked in real­
time by the dashboard and allowed us to generate a report at the end o f our intervention. 
Results: Through the use of the dashboard, 15 patients were recalled for review and we achieved 
the following: Perform patient panel/roster clean up: correctly identified atrial fibrillation in 2 
patients. We had an overall increase in clinic patients identified with A. fib through improved 
ability to review cases Improve identification o f investigation care gaps: the number o f a.fib 
patients without eG FR  in 12 months decreased from 4 to  1 and the number o f a.fib patients 
without ECHO on file decreased from 12to9. Improve identification of medication care gaps: the 
number o f a.fib patients without anticoagulation agent decreased from 8 to 3 
Increase opportunities for shared care: 8 eligible patients were seen by a clinical pharmacists and 
reviewed by a physician Identify opportunities for improved clinical audit: number o f patients 
w ithW arfarin increased by 5, Apixiban increased by 1, Dabigatran decreased by 2, Rivaroxaban 
increased by 1 and Digoxin decreased by 1
Conclusion: This A. Fib E M R  Dashboard allowed us to manage our A. fib patients more system­
atically, efficiently and effectively. This is achieved through improved recalls, the creation of 
physician alerts, and referrals to clinic team members. The concept o f utilizing the A. fib dash­
board is applicable to any EM R. It is a paradigm shift to promoting the use o f technology to

516 target care gaps. This holds promise to  improve the management of A. Fib in primary care, but 
requires further investigation.
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The influence of localization of acute myocardial infarction with ST segment eleva­
tion on variability and QT dispersion in telemetry ECG recording
V  V alentin  O lein ikov1, E  D u sh in a 1, E  S h igo tarova2, Y  G u s’kova
1Penza State University, Penza, Russian Federation, 2Penza Regional Clinical hospital n.a. N .N .  
Burdenko, Penza, Russian Federation 
Topic: Telemedicine
Purpose: To evaluate the effect o f localization o f acute myocardial infarction (MI) with ST- 
segment elevation on the parameters o f myocardial electric instability.
Methods: The study included 90 patients with myocardial infarction with ST-segment eleva­
tion at the age o f 56,3 ±  10,2 years: 78 (86,7%) men and 12 (13,3%) women. All patients 
underwent pharmaco-invasive reperfusion: thrombolytic therapy (TLT) and percutaneous 
coronary intervention (PCI). Time of onset prior to thrombolytic therapy was 129 (90; 240) 
min, interval "pain-balloon" - 6,15 (3,9; 12,3) hours. During the first days after PCI was 
conducted, telemetric ECG 12 leads using a complex "Astrokard® - Telemetry", followed 
by an analysis o f the variability and dispersion o f QT interval. Evaluation o f the QT interval 
was performed in automatic mode, the following parameters have been analyzed: dispersion of 
QT interval duration before the end of the T-wave up to  its peak (Qtedisp, Qtadisp), the 
standard deviation of the dispersion o f QT interval duration before the end o f the T-wave up 
to its peak (sdQte, sdQTa) per day.
Depending on the location of the infarction, patients were divided intotwo groups: group 1 
included 53 subjects (58,9%) with options for localization, which were combined by the term 
"myocardial infarction o f anterior wall o f the left ventricle",the group 2 consisted o f 37 
(41,1%) patients with M I o f posterior wallof left ventricular.
Results: high values o f variability and dispersion o f QT have been recorded in group 1: 
QTedisp - 56 (40; 78) ms (p =  0,004), QTadisp - 62 ±  30 ms (p =  0,007), sdQTe- 19 (15; 
25) ms ( p =  0,0005), sdQTa-22 (17; 31) msec (p =  0,003). Whereas in group 2, the following 
values o f the parameters characterizing the variability o f the QT have been revealed: QTedisp- 
32 (22; 59) ms, QTadisp - 45 ±  26 ms, sdQTe- 12 (9; 21) ms, sdQTa- 16 ±  9 ms.
Conclusion: higher values o f the parameters that characterize the variability and dispersion of 
the QT interval have been revealed in patients with myocardial infarction o f anterior wall of 
the left ventricle. This indicates that the structure o f myocardial electric heterogeneity in this 
group isrelated to the broader area o f necrosis.


