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e Spirito P, Seidman CE, McKenna WJ, et al: N Engl J Med 1997,;336:775—-785



Chest pain during daily life in patients with
hypertrophic cardiomyopathy: an ambulatory
electrocardiographic study

P. M. Elliott, J. C. Kaski, K. Prasad, H. Seo, A. K. Slade, J. H. Goldman and
W. J. McKenna

ST trend - .
ambulatory ST-segment depression. In young patients with

hypertrophic cardiomyopathy, 1schaemia-like ST-segment
depression 15 common and is associated with a history of
-P)\__,_,._____.--—-""—ﬁ—s_...— typical angina and dyspnoea. Reversible thallium-201 per-
———— fusion defects are associated with neither symptomatic
status nor ambulatory ST-segment depression.
(Eur Heart J 1996; 17: 1056-1064)

Heart rate (bpm)

1
Hours

Figure I ST segment and heart rate trends in a 32-year-
old female with a history of dyspnoea and exertional chest
pain. There was no history of syncope or premature




[ ) i wp ' ]
¥
|
| ' | rest ECG
| | I
|
i
1 I
I | !
11.05.2009 14:24:04 mml [mUss] fmml [mUs
I 0.7 oLy U1 ZL
: L HR 10:09 11 5.7 € U2 4.C
- - - - e i BP 4 1:10 III 4.9 3.4 U3 3
METs , 2| mpk aUR 4.2 Halh ua 3.3
aul 2.0 2.1 us 3.6
auF 3.0 ua Z.8
ST [mml| ® J+40ms
5T, Slope [mU/s
10, mm/mu 10 mm/nU

peak stress ECG Al g L T N

: AHEPA UNIVERCITY HOSPITA 50 1




HCM —test K O TWO € WG

Contraindications to Exercise Testing
Left main coronary stenosis
Moderate stenotic valvular heart disease
Electrolyte abnormalities
Severe arterial hypertension?
Tachvarthythnuas or bradvarthythmias
Hypertrophic cardiomyopathy and other forms of outflow
tract obstruction
Mental or physical impairment leading to mability to exercise
adequately
High-degree atrioventricular block

ACC/AHA 2002 Guideline Update for Exercise Testing: Summary Article: A

Report of the American College of Cardiology/American Heart Association Task
Force on Practice Guidelines (Committee to Update the 1997 Exercise Testing
Guidelines
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A. Cantor et al, International Journal of Cardiology 112 (2006) 99 — 104




THE MANAGEMENT OF
HYPERTROPHIC CARDIOMYOPATHY

PaoLo Spirimro, M.D., CHrisTINE E. SEiDman, M.D.,
Vitoiam J. MckKenna, M.D., ano Barry J. Maron, M.D.

The New England Journal of Medicine March 13, 1997 Volume 336 Number 11 -

tudics 1n tertiary referral centers have suggest-
cd that several other fecatures may be associated

with an increased risk of sudden death, including

the onsct of symptoms in childhood, particularly
marked hypertrophy, and_excrcisc-induced hyvpoten-
ston 32H91281261325133 TThese variables have a low posi-
tive predictive accuracy and cannot reliably identty
individual patients for whom an aggressive therapeu-
fc strategy may be warranted. 35125126133 Their nega-

»

1
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Table 1. Risk factors for sudden cardiac death in patients with

HCM® Mowtoyevihc

T OO0
History of syncnp% T

Family history of sudden cardiac death
Nonsustained ventricular tachycardia on Holter monitoring
Abnormal blood pressure responses during exercise testing

Diffuse severe LV hypertrophy (LV wall thickness =30
millimeters)

ACC/ESC EXPERT CONSENSUS DOCUMENT

American College of Cardiology/

European Society of Cardiology Clinical Expert

Consensus Document on Hypertrophic Cardiomyopathy

B.J. MARON, MD, FACC, FESC, Co-Chair / W. J. MCKENNA, MD, FACC, FESC,* Co-Chair
JACC 2003; Vol 42: No 9
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— 3 Risk Factors (29%)

ICD
.;‘% ‘;'— 2 Risk Factors (10%)

_aﬁa\g\ﬁx\\/z%/ﬁ

% 1 Risk Factor
% (33%)

Zero Risk Factors
(55%)

Maron BJ, Estes NAM IlI, Maron MS, et al: Primary prevention of sudden death as a
novel treatment strategy in hypertrophic cardiomyopathy. Circulation 107:2872, 2003.
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B Role of cardiopulmonary exercise testing in patients
HCM®

Assessment of functional capacity
|dentification of determinants of functional capacity

Evaluation of mechanisms of exercise limitation

Evaluation of efficacy of therapies
Differentiation of HCM from other causes of LV hypertrophy
Risk stratification for sudden cardiac death

S SHARMA et al. Value of Exercise Testing in Assessing Clinical State and Prognosis in Hypertrophic Cardiomyopathy
Cardiology in Review 2001; 9 (2) 70-75



KapooLoOdVATTY EVLCO
T L KD KOTTwWaOnN

pVO, : peak oxygen consumption volume (ml/kg/min)

EKQPACEL TNV LKAVOTNT A
TOLKAPOLAUYYELAKOOY O
UETUQELDE L digya oToLG LVEG
ToOL YvuvalovITal KoL TNV
LKAVOTNTA TWY HULOY VA

X OVR20nax LLCapdiAe QutpufxXAeV) @2 T O
OSLVLYOVO OE KLVTTUOUPL KO
EMimMme DO
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AT : anaerobic threshold

ElvalL TOoOpVO, Tav w amoTO
omrolo na&cgpbBLog
TAPpPAYWYNEVEQLDY EL UG
VLITOoOOTNPILIETOAL KAl arnod
dVoEPOBLOULG
Unxaov it opuoDg

e YMoAdoyileTatlL amb6TO
OlLayrpapupa ToLVO, U E T O VCO,

e ExodppaletTatlL wgmrooooTtbdTOUL



KapodoLoovamrVy ELCO
T L KD KOTTWQO N

O,P : oxygen pulse
0,P = VO,/HR
VO, max = Cardiac output x (A-V) O,
Cardiac output = SV x HR
0,P =SV x (A-V) O,

e Exdppaletratl wgmooootTtbTOVUL
HEy LoToLv TpoBAemobuevov Op

* O,P>83%>@QULOLOAOY L KO EAV
EXEL EMLTELXO eIlmaxHR>80%
(X poovoTpoOmrn EMAP K E L O)
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NYHA -pVvO,
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TapamxTAfRo L O pVO,
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KobBovTtaLlL miow amxdT LG
UEeELWUEY EG
OpAOTNPLOTNTESTOULG
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HCM-E K Tiunon
AELTOLPY L KNS

L KAVOTNTOG
pVO,

Peak Vo,
Class  Impairment (mL/kg/min)

A None to mald =20

B Mild to moderate 1620
C Moderate to severe 10-16
D Severe <10

ACC/AHA 2002 Guideline Update for Exercise Testing



HCM — pVO,

S
oo

15 4

% patients

.'-‘.&

pVO2 (% predicted VO)

Figure 2. Bar graph showing the distribution of pViD. as the
parcentage of predicted valuas in patientz with HCM. 1-'1_. L, -
yvaen consumption volume; pVO., peak oxygen consumption
volume,

S. Sharma et al. Am J Cardiol 2000:86:162—-168
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e LVH
OEV LVLITAPD X € L
LVH - pVO,

e LVOT K Alon miEe
avaocTpoopn Off
U € pvo,

Peak gradient (mm Hg)

S SHARMA et al. Cardiology in Review 2001; 9 (2) 70-75
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Normal control

Type 2 pattern

}
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VO2 (I/min)

S. Sharma et al. Am J Cardiol 2000;86:162—-168
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Unxaviopol

eMe tLwuévn L Kkavétnt o
xohong 02

rAvENUEY D L AT WO N UDN
COKOOUEVWY HULOY

®“wasted perfusion”

AcbBeveicue taboAloy L Kn
arnavinon ATl ot ny K6mTwon
EXOLVY TOAO U E L WUEY O pVO,

S. Sharma et al. Am J Cardiol 2000:86:162—-168
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S SHARMA et al. Value of Exercise Testing in Assessing Clinical State and Prognosis in Hypertrophic
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HCM Vs Kaod tadaabB AnrtThn

pVO,
(ml/kg/min)

75
70
65
60
55

&0

45
40

35
30

JAET Vol. 36, No. 3, 2000
September 200088470

Athlee

100 140 180 320 260 300
Wark raie {¥Waiish

Figure 2. Onygen pulse profiles in an athlete with LVH (athlete 3) and an
individual with HCM (patient 7). HCM = hypermophic cardiomyopathy:
LVH = latt venmicular hypertrophy, O = cgpgen.

EA with LYH EA without LVH




HCM Vs Ka o O L a

B AnzTn

pVO, >50 ml/kg/min or >20% above the
predicted VO2 max

AT >55% of the predicted VO2 max

O,P >20 ml/beat

>Kapotaab Anrth
(pVotLoOoAoOY L KNfLVH)



CARDIOMYOPATHY

Diagnosis and management of dilated
cardiomyopathy

Perry Elliont
Department of Cardiclogical Sciences,
5t George's Hospital Medical School,
London, UK

Heart 2000,84:106—112

11111tr;-|:1 upright exercise testing is of
when assessing functional

111111t=1t1u11 n EltlE'ﬂt'-. wnh ID-‘._“ par tlLllldI'l

Meta}:-nhc exercise testing prmfl-:le: an {:-l;:'l]E':.':—
tive measure of exercise capacity, facilitates
assessment of disease pmgx ession, helps assess
prognosis, and 1s useful in selecting patients for
cardiac transplantation. Metabolic exercise
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Figure 2 Boxplot of p Vo, per cent predicted for each
group, showing m&‘dfgn, quartiles, and 95th centiles. Dashed

line represents 80% of predicted p Vo.

showing median, quartles, and 95th cenniles. Dashed line
represents 80% of predicted oxygen pulse.

Figure 1  Boxplot of ﬂ:?rgen pulse values l[-:::-' each group,

N G Mahon, et al. Heart 2000;83:511-517




MeTtaoaubox e von
Kapo LAag

Table 22. Guidelines for Peak Exercise Oxygen Uptake as a
Criterton for Cardiac Transplantation!®

Category for
Transplant

Accepted ndication
Probable indication
Inadequate indication

ACC/AHA 2002 Guideline Update for Exercise Testing
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Z' V. E)(ERCISE TESTING WITH VENTILATORY H F
GAS ANALYSIS

Class 1

1. Ewvaluation of exercise capacity and response to thera-

pv in patients with heart failure who are being con-

. Assistance in the differentiation of cardiac versus pul-

monary limitations as a cause of exercise-induced dyvs-

pnea or impaired exercise capacity when the cause is
uncertain.

Class Ila

Evaluation of exercise capacity when indicated for
medical reasons in patients in whom subjeetive the
estimates of exercise capacitv frr om exercise test time
or_work rate ass 5! :
unreliable.

Class ITb

1. Evaluation of the patient’s response to specific thera-
peutic interventions in which improvement of exercise
tolerance is an important goal or end point.

. Determination of the intensity for exercise training as
part of comprehensive cardiac rehabilitation.

Class II1

Routine use to evaluate exercise capacity.

ACC/AHA 2002 Guideline Update for Exercise Testing



Arrythmogenic Right Ventricular
Cardiomyopathy

lNToorxaldel !t Prid:ro Baryaoro
TTNY KOTTWOaT 7

VPCs/VT U € Huop®oAoryiua LBBB

> TaoanmAaiolLa OLEPEVY NONG
Y L & ARVC
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ARVC

Table 4. Proposed Modification of Task Fnru: Criteria for the
Diagnosis of Famllﬂl ARVC

ARVC in First—]:}egree Relative Plus One of the Fﬂ]ln!.‘.-'ing:

T-wave 1nversion in right pre':c-rdi:-ll leads
(V5 and U 3)

Extrasystoles =200 over a 24-h period”
. Structural or functional ~ Mild global RV dilatation and/or EF
abnormality of the RV reduction with normal LV
Mild segmental dilatation of the RV
Regional RV hypokinesia

Hamid et al. JACC 2002, Vol. 40, No. 8



Prospective Evaluation of Relatives for Familial
Arrhythmogenic Right Ventricular Cardiomyopathy/
Dysplasia Reveals a Need to Broaden Diagnostic Criteria

Journal of the American College of Cardiolop

Relatives with
Live Index Patients ~ Affected Relatives ~ Probable ARVC
Diagnostic Criteria (n = 31) (n=29) (n=13))

Arrhythmias
LBBB type VT (sustatned or non-sustained) on: ECG

Holter monitnring

During exercise testing
Frequent ventricular extrasystoles (more than 1,000/24 h) on Holter monitoring

Hamid et al. JACC 2002, Vol. 40, No. 8




Utility of Exercise Testing in Children and Teenagers With
Arrhythmogenic Right Ventricular Cardiomyopathy

The American Journal of Cardiology

Summary of exercise-Induced changes in grading of ventricular premature complexes showing peak exercise and recovery relative to prefest baseline

Baseline Change in VPCs at Peak Exercise Change in VPCs During Recovery

VPCs af Rest No. of Graded Exercise Tests ~ Increased ~ Decreased ~ Unchanged  Increased  Decreased  Unchanged

Absent [7

Isolated or couplets )
Nonsustained VT @ 0

Sequeira | B, et al. Am J Cardiol 2009;104:411—
413




AuovAdoeiowon

AL aocTowuUAT WO N
KLVOoLY OoUuL:

e JOYKOTAKATAT NV
OO0OKL MAOLO KOTTWO € WG

e Me L wuévopvo, ot nv
KAPOLOOVATNTYV ELOT L KN

> YYUnAoO0OK (L VOOVYOUL/KOKNS

T OOY V WO NncC



AuLuvAoegeiowon

KapodLoavamveEL
OTLKAKRKOTWO N:
1.ExkT it puacnv
AELTOLPY L KN
LKAvOTNT A
2.Ka A0T € pn
OLVOXET LON UME
AELTOLPODY L KN
LKavoOTnNTAo Ard

T 0 ECHO

—
=
E
e
o
=
p—
E
o

CATImikg/min)

xercise durationjsec)

Trikas A, et al. Am J Cardiol

i A AL A 1099:84:1049-1054




AuovAdoeiowon

pVO,: Lo xvpbésave&apTtntog

Voomax ¢15 ml/Kg/min ~|-

g0, 01

|

Vemax <15 ml/Eg/min

|
%
:
;

FIGURE 2. Survival curves of patient population grouped accord-
ing to VO,max measured during initial evaluation.

Trikas A, et al. Am J Cardiol 1999:84:1049-1054
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