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The aim =

= = SIEG REHA SIEG PHYSIO-SPORT

2 B \e.

Goals of CR and (secondary) cardiovascular preventio

nIOERE M =4O MEFIELRY B R

1. preventing disability from CVD especially in elderly persons and those with
physical exertion involved in occupation

oFIfH LM ERESHITRE, THEHETEFEZEABFN LEPRMEERENIAR
(meaning= X: 2. unlimited return to work A= fRith[al)3 T{EX )

«3. preventing subsequent cardiovascular events, FiF5 fE£E00/00 M B B4 G
4. subsequent hospitalization F&/ErI{ERREYTandF]
5. death from CVD O\ ERFSEAIFET

Saner 2010
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Indications for CR .

B &M AE

"3m£

Coronary Artery Disease

(CAD)
A ARBDRK R A

after myocardial infarction
(ACS, NSTEMI, STEMI)
ILANAESE S (ACS, NSTEMI,
STEMI)

after revascularization (PCI,

CABG)
MEBRE (PCI, CABG)

stable angina

RHENIORTRE

SIEC REHA SIEG PHYSIO-SPORT
&~

“healthy” subjects
“R”EM

other cardiac conditions

E a0 B IR R

Valvular heart disease (prothesis, high-risk subjects

reconstruction, TAVI, Mitra-Clip™, ...) (metabolic syndrome,

DUEBIER (Bfk, B2, 258X DM2,.)

K IFEAR, , Mitra-Clip™) =R (SRR
&1k, DM2, ..)

after ICD- /CRT-Implantation

PRENZE/EEFESIEANRG

Myocarditis LAl 2

Congenital heart disease

FoRIDBETE

Hypertension (severe)

FESME

Cardiac transplant (HTX, HLTX, VAD)

DMERRSAE (HTX, HLTX, VAD)

Chronic heart failure (CHF) EUROPEAN
1M O0\E RIS SOCIETY OF
Peripheral artery disease (PAD) CARDIOLOGY
HNE BB IR TR
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Contraindications for CR -

\ =g b 3, SIEG REHA. SIEG PHYSIO-SPORT
IMERE RS e
Cardiac (L\EHESEH] Others Hftf
Unstable angina Aortic dissection
T RERIDRTE e G
Advanced heart failure "

B Acute thrombophlebitis

B HA/ O R U5 = a0 Ly
(Uncontrolled) high blood pressure S MRk R

(REJEHR) SIE Pulmonary or systemic embolism
Left ventricular outflow tract obstruction SESNLERE
AE M EEE gﬂﬂ 2 %1} -cal disord
Grade 2 and 3 AV block : Ievere”zsyc o\oglca ISorders
C R = REhEERkIEE = ERAEHE OV EIR TR
Acute Myocarditis Severe mobility limitation
lu\l‘EILJ\HﬂJA 17 AN Sy I}_A_‘I
Active Pericarditis AR
20 R
Severe valvular disease EUROPEAN
7 & A S ayiiahiopie
Severe ventricular arrhythmias CARDIOLOGY
EENIONEIMEARTT

CR — how to monitor exercise training — safety aspects Roland Nebel — SiegReha September, 2017



CR programs — what to achieve i
DEREINE- BT A? o

——_——_————————————
R BN EMNORREMAZRCE T E: ST 0MEXNRRRNNE?

the mortality risk in CAD patients is reduced: 7EIREIBKRIE TR TF:

eby > 36% or more by cessation of smoking or decrease of total choleste
RTF36%1Fm T AR & B E B 5 2 = IRE(R

eby > 20% from a decrease in blood pressure
KT 20%1F @ T [ EFFR

eby > 40% by tailored exercise training EACPR

AKTF40%Fm T T EAHIE RNk
Taylor et al 2006
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CR - safety through structure quality .
LIERE-Ed G RERAEEN o
mmm————

o Essential Staff /) A Ga e Optional Staff
- Cardiologist LERER Rt A5

«  Psychologist L\ EZER
* Nurse P+

- Physiotherapist {38877l

Sports scientistizEh R
« Stress / Relaxation Specialist
o . - o= hh/\lxgtln—‘ﬁ N <

Dietician TXEZF =X BE/ B ERESE

«  Smoking cessation7 {H
with basic life support and advanced .
life support (III)_EOR guidelines) classes * Social worker f£.T
each year - « Researcher &G
BEIREEARNNSHFNEEZFFLCOR 15
EZDE 35
external coach preferred B MRS IF
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CR - safety through structure quality .
LIERE-Ed G RERAEEN o
mmm————

e Equipment / Quality management ig& /=&
« 12-canal ECG, Troponin- and d-Dimer — testing T —_S/0\EBE, ALES
FEHM R A
 cycle or treadmill ergometer INFR 45 & 1z ) F AR M
 doppler echocardiography ZZ 8=

emergency equipment and rooom incl. defibrillator and AEDs (each level
of CR centre) N2IREZFNAE, BIEIRENZF ENEINRAEZS (
DIEERE OB R EE)

chest X-Ray (optional) BIEEXE14% (IE3=H!)

« emergency concept (quality management handbook)

2T (REEEFMiER)
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CR - safety through structure quality .
LIRS B AN RERGRSM &
mmm————

within these structural and staff-related aspects of CR

ELAAGHERE LIERENHETCEA,

*Risk stratification of a cardiac patient as a base for

LERRAREK S B TAE:

individual therapeutic interventions ™41t |G Z&E il MODE
HIGH
exercise prescription J|Z:4 7 - -RATE
=1
appropriate exercise supervisioni& Z Y 1)l S i3
LOW
educational interventions & A EIN TN &

behavioral interventions 1797 &I FFii
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CR - safety through risk stratification — high.EISK. . ...so.sroxr

DEES B RS RS -E KR HIGH
N

Patient is at HIGH RISK if ANY ONE OR MORE of the following factors are present:
MBEMTI—MeE LU EMWEE, 25XEEA

e Left ventricular ejection fraction < 4552 NS I #<40%

e Survivor of cardiac arrest or sudden death \prmEaRIESHEEE

e Complex ventricular dysrhythmias (ventricular tachycardia, frequent [> 6/min]
multiform PVCs) at rest or with exercise SR VEEE

e Ml or cardiac surgery complicated by cardiogenic shock, CHF, and/or signs/symptom

of post-procedure ischemia IGAVESESL O FAR BRI RIEMR . 2% O0R=A/E ORI /Y
. . . . AEREER .
e Abnormal hemodynamics with exercise, especially flat or decreasing systolic blood

pressure or chronotropic incompetence with increasing workload
BHPEENMRINE, AEKYEEEESE SRS AEIE M ORZHREERS
e Significant silent ischemia (ST depression 2mm or greater without symptoms) with
exercise or in recovery illZmS %GR E B8R EM TR OAERM (FTEIRSTEREE2mMmEES)
e Signs/symptoms including angina pectoris, dizziness, lightheadedness or dyspnea at
low levels of exercise (< 5.0 METs) or in recove%y

: : : TRARZEPEIOLRTRE. BE. KXEHFRES
¢ Maximal functional capacity less than 5.0 METs = EHEe /N FE5MET

e Clinically significant depression or depressive sympton%rm}[uﬁﬁ—z}[uﬁﬂﬁﬂﬁ
m =]

AACVPR 2012 Stratification Algorithm for Risk of Event
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CR — safety through risk stratification — lovw risk

DERE-BE RS BiRRZE1E-(RX TLow T
N\ ______J

Patient is at LOW RISK if ALL of the following factors are present:

e Left ventricular ejection fraction > 50%
e No resting or exercise-induced complex dysrhythmias
e Uncomplicated MI, CABG, angioplasty, atherectomy, or stent:

o Absence of CHF or signs/symptoms indicating post-event ischemia
e Normal hemodynamic and ECG responses with exercise and in recovery
e Asymptomatic with exercise or in recovery, including absence of angina
e Maximal functional capacity at least 7.0 METs*
e Absence of clinical depression or depressive symptoms

e TIEFRHFNZREREA

o= EY M3 £X)50%

oTMARBIHEINFIBFLNEROEKRE

NERINOME., IRSIIKFERIZIEAR. MEMRAR. EEERATHRIEVIANSZZETA
O TigM OESOALERME S EERST S

o IF BENMRN N F M EsIPHEsFME O BES kM

o TG RIEIRN G IEEIEINIRE, BEFTORBEIA

*Ex NIGRBE I &N 7MET

oG ERINERELINER MERIEESRX  AACVPR 2012 Stratification Algorithm for Risk of Event
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CR - safety through risk stratification — moderate rqilg(l_\ld(a N
LRS- EE RS BRRR S -PE X MORE.
S —\s t %;;i;i;iiiiz

Patient is at MODERATE RISK if they meet neither High Risk nor Low Risk standards:

e |eft ventricular ejection fraction = 40-50%
e Signs/symptoms including angina at “moderate” levels of exercise (60-75% of
maximal functional capacity) or in recovery

e Mild to moderate silent ischemia (ST depression less than 2mm) with exercise or in
recovery

MREATESBEATEREINE, R ASHPEEE

O - E 575 £=40%-50%

OEIREIEORTE, “PEMIZGKFE (IEEIEE1HRAIERI60%-75%)
oA EIIZENREME, HIRBRESEFEIEIRCAHGRI (S
TEE D> F2mm)

AACVPR 2012 Stratification Algorithm for Risk of Event
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CR - safety through risk stratification o

SIEC REHA SIEG PHYSIO-SPORT

DERE-BUER D BRRZEIE s
—————

within these structural and staff-related aspects of CR

ELAAGHERN LDIERENHETCER,

‘Risk stratification of a cardiac patient as a base for

“DERRANGR S B2 TREM:

« individual therapeutic interventions”M4$1t, ;877 :Fﬁﬁé MODE
HIGH
. exercise prescription JllZ4b 75 - -RATE
= o

. appropriate exercise supervision

&S ISR
« educational interventions (& /5 EAITF i
« behavioral interventions 179 75 E YT

LOW
i3
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CR - safety through risk stratification o

SIEC REHA SIEG PHYSIO-SPORT

DERE-BUER D BRRZEIE s
—————

e Risk stratification of a cardiac patient as a base for

» ELMAMAGHEXE ORERSNAETCEN

. Exercise prescription JI|Zx4L 7

MODE
e RATE
= th
LOW
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Risk stratification of a cardiac patient as a base for =

exerC|se prescription for aeroblc endurance training  secres siecrrvsioseorr
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Risk stratification of a cardiac patient as a base for =
exercise prescription for aerobic endurance training  sicrena  sieG prysio-sporr

- e — - &~
IMERIE ARG 72 BB Sl il 2540 5 a9 E i

Table |. Implementation of aerobic endurance exercise training in patients with cardi

Stage BjI\E-XL Aim and intensity

Initial *)J yﬁ Low intensity, i.e.:

40-50% VOapear

60% HR pax
EACPR

40% HRR
Below Ist VAT
RPE < I |

Improvement Gradually increase the exercise intensity from low to moderate up to
target values, depending on exercise tolerance and clinical status
?E =

TE 5] 50, 60, 70 (80%) VOZpeak
63, 70, 75 HRpax

45, 50, 55, 60% HRR EUROPEAN
I'st to 2nd VAT SOCIETY OF

CARDIOLOGY®
RPE 1214

Maintenance Long-term stabilization of the exercise intensity and exercise duration
Q&j:# achieved during the improvement stage; gradually increase exercise dura-
tion and frequency and thereafter intensity

HR, heart rate; HRR, heart rate reserve; RPE, rate of perceived exertion; VAT, ventilatory (an)aer Vanhees et al 2012
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Risk stratification of a cardiac patient as a base for

o

exercise prescription for aerobic endurance training  siecrena  sieG prysio-sporr
IOERBE ARG o 5 U 7731|2640 77 By B fit

\U g

Table |. Implementation of aerobic endurance exercise training in patients with cardiovascular disease

Stage Aim and intensity Duration

Initial Low intensity, i.e.: Starting with 5 minutes (in the exercise phase) and

progress up to |0 minutes
40-50% VOqpeak

60% HRnax

40% HRR
Below Ist VAT
RPE < I
Improvement Gradually increase the exercise intensity from low to moderate up to Gradually prolong the exercise training from 10 to
target values, depending on exercise tolerance and clinical status 20 (up to 30—45) minutes

50, 60, 70 (80%) VOqpeak
65, 70, 75 HR .«

45, 50, 55, 60% HRR

Ist to 2nd VAT

RPE [2-14
Maintenance Long-term stabilization of the exercise intensity and exercise duration Gradually prolong the exercise training from 2045
achieved during the improvement stage; gradually increase exercise dura- (up to >60) minutes, if tolerated

tion and frequency and thereafter intensity

HR, heart rate; HRR, heart rate reserve; RPE, rate of perceived exertion; VAT, ventilatory (an)aerobic threshold.

Vanhees et al 2012
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Risk stratification of a cardiac patient as a base for
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Risk stratification of a cardiac patient as a base for =
exercise prescription for aerobic endurance training  sicrena  siec prysio-sporr

IABE H9fERa o B 28 S il 5 B9 BT =
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Risk stratification of a cardiac patient as a base for =
exercise prescription for aerobic endurance training  sic REA _JVEG PHYSICLSPORT
ILERBANGK 2 EZE B S D il ;a9 E it

Table 2. Implementation of dynamic strength training in patients wi

Stage FVEX Aim

Initial (pre-training) Implementation of exercise; improve-
s ment of self-perception and coordina-
45 Gk tion; learning to correctly perform

exercise
Improvement stage | Improvement of aerobic endurance and
B2 \NEL — S
b coordination
Improvement stage |l Increase muscle mass; improvement of
B =5 A\ L — s
EEME= coordination
Improvement stage |l Increase in muscle strength
kil & EUROPEAN
ReEM = SOCIETY OF
CARDIOLOGY®
General recommendations: if possible training should include all muscle groups
be a pause of more than | minute; |-RM, one repetition maximum; RPE, rate Vanhees et al 2012
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Risk stratification of a cardiac patient as a base for e

exercise prescription for aerobic endurance training  siecrena  sieG prysio-sporr
IOERBE ARG o 5 U 7731|2640 77 By B fit

\U g

Table 2. Implementation of dynamic strength training in patients with cardiovascular disease

Repetitions per
Stage Aim Intensity muscle group

Initial (pre-training) Implementation of exercise; improve- <30% |-RM RPE <| | 5-10
ment of self-perception and coordina-
tion; learning to correctly perform

exercise

Improvement stage | Improvement of aerobic endurance and  30-50% |-RM 10-15
coordination

Improvement stage |l Increase muscle mass; improvement of 40-60% |-RM (>60% in selected 10-15
coordination patients)

Improvement stage |l Increase in muscle strength 60-80% |-RM (in selected 8-10

patients in good clinical condi-
tion and with heavy physical
employment or those returning
to sport)

General recommendations: if possible training should include all muscle groups. Training should change between agonist and antagonist muscle gr
be a pause of more than | minute; |-RM, one repetition maximum; RPE, rate of perceived exertion; Information modified according to Bjarna:

Vanhees et al 2012
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CR — safety through risk stratification o

SIEC REHA SIEG PHYSIO-SPORT

IDERE-BIXE S BRFAZEHE e
e —

* Risk stratification of a cardiac patient as a base for

o IDETRRARIMXBL S EE LA TRESL:

»  Appropriate exercise supervision 1&S8JIIIZR 5 E

- clinical status at beginning of each training status& X ZIASFHEHIG

RIRS
* precise information about exercise for participants
. BE5EIIHOBIHINES ity MODE
- ECG monitoring, HR, BP, Borg RPE . RATE
O E N, HR, BP, Borg RPE - i
« ECG telemetry monitoring /{yFE &1 5 37 L?g.w

- if available and appropriate 2R 7] IUFH B SEHIE
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CR — how to monitor exercise training o

SIEC REHA SIEG PHYSIO-SPORT
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CR — how to monitor exercise training — interyat‘training
1OV R 2 -0 o] i B BN | 25 - 18] e 1)l 2k =
ZESSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS>

Steep ramp test Interval exercise
Maximum short time exercise capacity

175 JEESEAIIZRT
RERIER KB

150 -

125 -

100 =

75

Work rate (Watts)

50

25

3 0 50 100 O 5 10 15

30 k/60
Time (s) swc;rime (n?ir:?covery Meyer et al. 1997
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CR - how to monitor exercise training — intgryal*training
1OV B -] i B )1 - 18] B )11 8 n
s

Endurance vs. Interval Training

it A3vs. 8] bl 4k

ergoline

MOVING TO HEALTH

Fig.
ergoline-
Academy
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CR — how to momtor exercise trammg Bo;gf§eajggys,OSMR,

IR B & -A0Mel s s shi)l| 2R -borgE & 4

5 50

== Q) -c = /-
g = '5 HY 1=
28 B pllEzR
< T

s 3 o & 0 3 285

7] S 3 S = N
2 2 < 5 2E s 3k flimg
2 2 3 & X R S
: " : S ge I,
< % & 3 & 2R 88 B
3'5 ,.»I%f, @ 9=> «Q § TPX&
.-;J%-L. ﬁ 2' () =
Ela B @
o Ko ooz
B I = mod. a. Borg RPE 1962
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CR — how to monitor exercise trammg Bo;gf§eajggys,OSMR,

MR E -A0E i B EnilllZR-borg = R ;

Il
H

===
&E | 7 22 weaker patient
pllEza 5_ 5 ] high risk

mE | < T EBMEE RN NRAS

s s D ) o 3 =23

7] S 3 3 N
2 2 = 5 2E s 3k flimg
3 g 3 2 = -8 3%
< < o 5 5w AT
2 - 3 o2 g g2 L.
< 5 & 3 xR 2B 85 £
3'5 ,.»I%f, ® 9=> «Q § TPX&
.-;J%-L. ﬁ 2' () =
Ela B a
o Ko ooz
B I = mod. a. Borg RPE 1962
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CR — how to monitor exercise trammg Bo;;gkf§eagggys,OSPOk,

IR R & -A0el s s whi)l| 2R -borgE R 4

—-— : o . .
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W2k 7] 3 = low risk
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IOV R E -2 = E RN ZR-RE 7711 4k .

CR - how to monitor exercise training — resistance tr iqh‘igEG B
e
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CR — how to monitor exercise training — resistance trainin

SIECR

IOV R E -2 = E RN ZR-RE 7711 4k \e

EG PHYSIO-SPORT
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CR — how to monitor exercise training — resistance trainin

SIEG REHA EG PHYSIO-SPORT

1 R - 5 1 BB 1 o
—————

e maximum voluntary contraction (MVC) or syn.
AR EEE (MVC)
1-repetition maximum (1-RPM) — REERAKHE

e intraarterial blood pressure measurements in cardiac patients have
demonstrated that that during low-intensity resistance training [40—
60% MVC] with 15 to 20 repetitions, only modest elevations in
blood pressure are revealed, similar to those seen during moderate
endurance training/OIEREE sikMMENZEE R, EEEBEAIE Ik
[40%-60% MVC] 15220/X&EE, REMENHFERS, RIUFFREM
NZRHEE

Bjarnason-Wehrens el al 2004
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CR — how to monitor exercise training — resistance SIE@Emm . PHYSIO.SPORT

1 R - 5 1 BB 1 o
———

Implementation of dynamic strength training in patients with cardiovascular disease

Repetitions per
Stage Aim Intensity muscle group Training frequency

Initial (pre-training) Implementation of exercise; improve- <30% |-RM RPE <I | 5-10 2-3 training units per week, |-3 sets each unit
ment of self-perception and coordina-
tion; learning to correctly perform

exercise

Improvement stage | Improvement of aerobic endurance and  30-50% |-RM 10-15 2-3 training units per week; |-3 sets each unit
coordination

Improvement stage I Increase muscle mass; improvement of  40-60% |-RM (>60% in selected 10-15 2-3 training units per week; |-3 sets each unit
coordination patients)

Improvement stage Il Increase in muscle strength 60-80% |-RM (in selected 8-10 2-3 training units per week; |1-3 sets each unit

patients in good clinical condi-
tion and with heavy physical
employment or those returning
to sport)

General recommendations: if possible training should include all muscle groups. Training should change between agonist and antagonist muscle groups. Between training of each muscle group, there should
be a pause of more than | minute; 1-RM, one repetition maximum; RPE, rate of perceived exertion; Information modified according to Bjarnason-Wehrens et al.'"*" and Williams et al.'?

e always dynamic stress-form Xiz&f 2l S&E AT
 beginning with less than 30% of MVC / 1-RPM

Friat, E/{F30%MVC / 1-RPM
e gradually building intensity up to 50 (80 in stage III) % &4t HN5&E Z50%(5E =M E%80%)
e muscle build-up training finally possible (less repetitions)&zZ&Z > AlAERIRERY (BR/DHY

55) Bjarnason-Wehrens el al 2004, Vanhees et al 2012
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CR — how to monitor exercise training — resistance trainin

SIEG REHA EG PHYSIO-SPORT

1 R - 5 1 BB 1 o
—————

e “speedometer” of resistance training f87i)l|Z&FEE 1t

4
medium / fairdh E not evaluated < 1F{H HY
3 5 ~ practical issuesLx|a]zh
2 6
Eas HeEa;_lvy
LS =
1 7
very easy very hgav

R yiRE
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CR - safety aspects SECREHA | SECPHYSIOSPORT

IE\ﬂr <§ §§ EHE il
s

o Exercise for cardiac patients in CR phase II and II1I as
safe as exercise for ,healty™ subjects

o IILMETR BB MWMEITEER" EM“—HFRIR B =R Ex =91l £k
o the results outline the potential risks!Z5 R ¥4 7 B TEAI X FE
e in modern, supervised CR centres: £, MaiE FAGOVETIC
e 1/50.000 bis 1/120.000 side effects / training hours

1/50.000 %1J1/120.000&I1EF/ )| 2Rkt 8]
e 2 deaths in 1.500.000 training hours 1.500.0003)I|Z:83E)NE2 &

Franklin et al., Chest 114 (1998): 902-906

e 1/2200 traumatic side effects / training hours ilj CR phase III
1/2200811{A 4 &I1E B/ OB R E M B = I 2k 8]

Wenger et al. Clinical practice guidelines 17: Cardiac Rehabilitation as Secondary
Prevention (1995) AHCPR Publ. 96-0672
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DMERE-ZREMEHH i

exercise: regression of ventricular arrhythmia and
improvement of heart rate variabilty (HRV) in Holter-ECG
l4k: fEHolterhEEEIFEFEE, /L@/wi?ﬁ , u, INETRMENE

A AAAAAAAAAAAAAAAAAAAAAALLAAAAAA
dAAAAAAAAAAAAAAAAAAAAAA AAAAAAAAA

LA AAAAAAAAAAAAAAAAAAAAAAAAAAAA-

AAAAAAAAAAAAA A AAAAATAAAAL
AAAAAAAALAALL LA AAAAAAAAALAAA
AAAAAAAAAL. AT TN AALASR TN
Labrunee et al. 2011 4t iiiis bt ddd DL Ay,
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DIERE-ZE2EAH il
LSS
3 3 Il:’\m]%ﬁ%m % merican
Circulation gumows T

T T TE—p——— % h I_%_ g E 1’% *D Association.

PieEA R

Cardiovascular Risk of High- Versus l\"Ié’a_ﬁﬂ@&ljlt@sity Aerobic Exercise in Coronary
Heart Disease Patients
O1vind Rognmo, Trine Moholdt, Hilde Bakken, Torstein Hole, Per Molstad. Nils Erling Myhr,
Jostein Grimsmo and Ulrik Wisloff

Circulation. 2012:126:1436-1440: originally published online August 9. 2012:
doi: 10.1161/CIRCULATIONAHA.112.123117

e n = 4846 patients in 3 Norwegian CR centres

e n=4846 BRA, EHME/OAEEREF L

e 175820 training units (TU) in 7 years &EA175820 NI4T

September, 2017
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DERE-Z2EHAE =
e ——
Circulation D o
ORI O i AN KR PRI ASOOERRTION Association. It)\ J]']] '-:Elq ﬁ)}l:ﬁ_ m
BRER VR E

.\'II

Cardiovascular Risk of High- Versus Moderate-Intensity Aerobic Exercise in Coronary

Heart Disease Patients % mn= ai ’g *I:I
0ivind Rognmo, Trine Moholdt. Hilde Bakken. Torstein Hole, Per Meolstad, Nils Erling Myhr. =1 132
Jostein Grimsmo and Ulrik Wisloff ’g
'ﬂ.:& e ﬁ R
Circulation. 2012:126:1436-1440: originally published online August 9. 2012: Q? E’\] yj' l:t
doi: 10.1161/CIRCULATIONAHA.112.123117 =\

e risk of a cardiac arrest 1:58607 TU (3 patients in
total)/L\IFEEHIXEE : 1:58607i)|%E T (—H3BRA)

e 1 patient with MCT / moderate training-intensity (letal, estimated risk 1:129.456 TU)
—BZBEMCT /FREII4RE (Xarsy, FuitXiBL1:129.456 J)IIZ587T)

e 2 patients with HIIT / high training-intensity (non-letal, estimated risk 1:23.182 TU
YREZZBEHIT / S§lZk58E (IEERaRAY, FutXF21:23.182 )IIZ-87T)
Rognmo et al. 2012
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from December 2017 ...
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Irfolgreiches Qualitaitsmanage ment
[Tomg — die hesonders feine Siitse

Neues zur Sportkardiologic :
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Blutdrucksenkung — ohne Medikamente?

Kunsthiusle-Saison beginmm

Kierest & Mresik | Desste Moesegene & Messen | Fiihrwngen & Verfidiring: s

roland.nebel@mettnau.com
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