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|drottskardiologiskmottagning Karolinska

Myokardit, post myokardit
ACHD, traningsrad
Infektioner, post infektion

* Multidisciplinar kompetens
* Enbart remissfall, egenremiss
* Hjartmottagning (anamnes, status, EKG,

eko) - RTS
* Ronder/konsensus beslut/second opinion - mm
* Utbildning

Vanliga fragestallningar:

Patologisk EKG-fynd fran hjartscreening
|drottshjarta/kardiomyopati

Arftlighet, SCD

Arytmi/synkope vid anstrangning



@ E S C European Heart Journal (2020) 00, 1—80 ESC GUIDELINES

European Society doir10.1093/eurheartj/ehaa05
of Cardiology

2020 ESC Guidelines on sports cardiology and
exercise in patients with cardiovascular disease

The Task Force on sports cardiology and exercise in patients with
cardiovascular disease of the European Society of Cardiology (ESC)

Authors/Task Force Members: Antonio Pelliccia* (Chairperson) (ltaly),

Sanjay Sharma* (Chairperson) (United Kingdom), Sabiha Gati (United Kingdom),
Maria Back (Sweden), Mats Borjesson (Sweden), Stefano Caselli (Switzerland),

Baslinjeundersokning for
kardiovaskular halsa och niva pa
prestationsformagan

Differential diagnos/er (DCM, HCM,
PAH m fl)

Symptom, arytmi, bltr-reaktion
Riskstratifiering/prognos (ACHD)
Individualiserad traningsintensitet
Atergang till idrott (return to sports)
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CV Risk Factors >

3. Shared Decision Making

2. Risk Stratification
4 Treatment

©ESC 2020
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Sharma S et al, EHJ 2015

/ Electrical changes
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Sinus bradycardia
Sinus arrhythmia
First degree AV block
Voltage LVH, and RVH
Incomplete RBBB
TWIin V1-V4 in black
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/ Peripheral changes

M skeletal muscle fibres

M capillary conductance
N oxidative capacity

N mitochondrial enzymes
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LVH 13

Symptoms/FF
T waveinvers
Ventricularta
Fibrosisoncat
Low Peak V02,
to improve wi
Positive genet

LV diameter
56-70mm
J LV function

HCM

Symptoms/FH

Inferolateral Tinversion, Pathological Q waves

ST depression

Bizarre LVH patterns, LV outflow obstruction

Small LV cavity
Impaired myocardial relaxation
Ventricular tachycardia

Low amplitude QRS limb leads
Marked RV systolicdysfunction
RWMA on echoand CMR

Late potentials

VT during exerciseor on Holter
Positive gene test

ARVC

‘ Hypertrabeculation
LIV fuinction

A

yression, LBBB

iRl criteria)

RV dilatation
J, RV function
T wave inversion V1-V4
RV Ectopy

Sharma S et al, EHJ 2015
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ORIGINAL RESEARCH

Differentiation between athlete’s heart and dilated
cardiomyopathy in athletic individuals

Lynne Martina Millar @ ,' Zephryn Fanton,' Gherardo Finocchiaro,’

Gabriel Sanchez-Fernandez,' Harshil Dhutia,' Aneil Malhotra, " Ahmed Merghani,'
Michael Papadakis,' Elijah R Behr," Nick Bunce,' David Oxborough,® Matthew Reed
Jamie O'Driscoll,* Maria Teresa Tome Esteban @ ,' Andrew D'Silva,’

Gerry Carr-White, Jessica Webb,>® Rajan Sharma,' Sanjay Sharma @ '

2019

Methods Thirty-five asymptomatic active males with
DCM, 25 male athletes in the ‘grey zone" and 24 male
athletes with normal LV ejection fraction underwent
N-terminal pro-brain natriuretic peptide (NT-proBNP)
measurement, ECG and exercise echocardiography.
Grey-zone athletes and patients with DCM underwent
cardiovascular magnetic resonance (CMR) and Holter
monitoring.

[ Favours PHYSIDLOGY J

[ Favours PATHOLOGY ]

Athlete’s
heart

Athlete with LV dilatation

f—
=125pg,/ml

and IVEF<55%

[

MNT-proBMNP =125pg/ml

4

Athletic changes anly?

Electrocardiogram | ——2 |BEB, freguent VEs, TWI, 5T deprassion

l

Mo significant arrhythmias S Holter —_— =500 VEs/24 hrs, NSVT
ALVEF>11% + peak LVEF=63% — Cuencise ——  AIVEF<11%+ peak LVEF<63%
Echocardiogram
Absence of LGE — | ChME | —_— Presence of LGE



~

Healthy athletes with LV " Individuals with LV dilatation | DCM patients
dilatation and LVEF<55% é( .n: :VEF<55'/. y, s (n=34)
(n=24) "Ny (n=58) _E S
Cumulative TN True negative (TN) ‘ True positive (TP) Cumulative TP
100% 24/24=100% €| NT-proBNP |——> 10/34=294% : 294%
9L.7% 22/24=91.7% = | Electrocardiogram | ————> 14/34=412% | 52.9%
91.7% 26/20=100% ~€———| HoMer |5 9340945 | ssew
83.3% | 20/20=017% o Exercise — E
83.3% 24/24=100% g CMR —>  17/34=500% | 941%
Specificity=83.3% NPV=90.9% PPV=88.9% Sensitivity=94.1%

Cardiopulmonary exercise testing

There were no significant differences in cardiopulmonary param-
eters between either athletic group and both achieved superior
results compared with patients with DCM (online supplemen-
tary table 2). A significant proportion (n=25; 71.4%) of patients
with DCM had a normal pVO," with seven (20%) achieving
a pVO, of >120% predicted. Of these seven, all had ventric-
ular arrhythmias on Holter and six had the late enhancement

on CMR.



@ EES C European Heart Journal - Cardiovascular Imaging (2023) 24, 721-729 ORIGINAL PAPER

uropean Society ins://doi.org/10.1093/ehjci/jead034

of Cardiology Table 1 General characteristics

Characteristic HUNT, n=1190 HUNT athletes, n =58 Elite athletes, n=13 Heart failure patients, n = 61

Age (years) 58 (12) 54 (12) 23 (5) 68 (1)
. . Women 691 (58%) 18 (31%) 1(7.7%) 10 (16%)
|I‘ldEXII‘Ig Cal’dlac VOlumes fOI" peak Oxygen Body mass (kg) 76 (13) 74 (12) 77 (8) 85 (23)

BMI (kg/m?) 256 (34) 238(26) 235(1.5) 279 (49)

. . . .
u Ptake toim P rove d |ffe rentiation Of BSA (m?) 188 (0.20) 190 (0.19) 198 (0.13) 202 (021)
Fat-free mass (kg) 54 (11) 60 (11) 69 (8) NA
physiological and pathological remodeling: ol f (1 e o o) i
Diastolic BP (mmHg) 75(9) 75(9) 69 (4) 73(13)
f I . h I h f . I . Resting heart rate (b.p.m.) 65 (10) 58 (12) 55(11) 70 (13)
rom e Ite at etes to eart al ure Patle nts Current smoker 41 (3.5%) 0 (0%) NA 7(11%)
PA above recommendations 422 (36%) 41 (72%) NA NA
Jon Magne Letnes ® 2%, Bjarne Martens Nes ® "2, Knut Asbjorn Rise Langlo ® 3, :"a: ogen ”ptate EUEL"; ) 22: g‘)m) 3:19 E;Bg’ 5;; ng’” 1':’; ?51)5”
N . 'eak oxygen uptake (m min
Inger-Lise Aamot Aksetoy"*>, Kari Margrethe Lundgren ® ', Knut Skovereng © °, Peak oxygen pulse (mL Oubext) 164 (46) 211 (49) 24029 1220
QDyvind Sandbakk", Ulrik Wisloff ® ' , and Havard Dalen 1,2,7 Respiratory exchange ratio 111 (0.05) 1.11 (0.04) 1.09 (0.06) 103 (0.09)
"Department of Circulation and Medical Imaging, Norwegian University of Science and Technology, NTNU, Postbox 8905, Prinsesse Kristinas gate 3, 7030 Trondheim, Norway; *Clinic of Peak heart rate (bpm) 7 77 1410 109
Cardiology, St. Olavs University Hospital, Prinse;se Kristinas gate 3, 7030 Trondheim, Norway; 3D;apartn-\e‘nt of Nephmla‘gy‘ Clinic of Medicine, St. blavs Haspital, Tr;jndheim rUniwersit)«- Ventifation (L/min) 100(29) 122 (28) 195(29) 61017
Haospital, Prinsesse Kristinas gate 3, 7030 Trondheim, Norway; *Clinic of Clinical Services, St. Olavs University Hospital, Prinsesse Kristinas gate 3, 7030 Trondheim, Norway; *National EqVOapeak (L/Limin) 330(40) 313 (40 36.2(3.5) 389 (8.0)
Advisory Unit on Exercise Training as Mgdicine far (.:arduopullmonary Conditions, St. Olav's Hospital, Prinsesse Kristu?as gate 3, 7030 Tn;ondheim, Norway, "Celntre for Elite Sports Research, EqVCOapeak (L/Limin) 30.2(3.5) 287 (34) 33.2(34) 36.6 (6.9)
?:::-E::l:ip[:;u:z;f[;zi;::;g%%g:::::g::LS:E:: and Technology, Smistadvegen 11, 7026 Trondheim, Norway; and "Department of Medicine, Levanger Hospital, Nord LVEDV biplane 20 (mL) 108 (30) 134 (34) 197 (22) 176 (72)
LVEDV 3D (mL) 115(29) 136 (27) 192 (19) NA
LV EF biplane 2D (%) 60.5 (4.3) 60.2 (4.9) 54.3 (44) 349 (11.4)
LAVmax MOD 2D (mL) 54 (19) 65 (23) 98 (29) 108 (3
LAYmax 3D (mL) 56 (15) 66 (14) 85 (18) NA

Numbers are mean (SD); n (%).
BMI, body mass index; BP, bload pressure; BSA, body surface area; EF, ejection fraction; EQYCO,, ventilatory equivalent for carbon dioxide; EQVO,, w
LAVmax, left atrial maximal volume; LV, left ventricle; LVEDV; left ventricle end-diastolic volume; MOD, method of discs; PA, physical activity.

TISHOPE4HF

Elite athletes Study

HUNT4 Fitness Study

Healthy HUNT Elite endurance Heart failure
sample Athletes® athletes patients
(n=1190) (n=58) (n=13) (n=61)

Development Evaluation of impact on classification to presence of

of reference
data

LA and LV chamber enlargement using the developed
reference data
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Figure 2 Scatter plots and Pearson’s correlation coefficients for left ventricular end-diastolic volume (LVEDYV) and left atrial maximal volume
(LAVmax) vs. body surface area (BSA), fat-free mass (FFM), and absolute peak oxygen uptake (VO3peay)-
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Figure 3 Left ventricular end-diastolic volume (LVEDV) in relation
to absolute peak oxygen uptake (VO2zpeak) and body surface area
(BSA), showing how athletes and heart failure patients are effectively
differentiated by assessing LVEDV in relation to VO2peak, compared to
BSA.
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ventricular end- diastolic volume (LVEDV)
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and physiological chamber dilatation in
heart failure patients and athletes
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Engblom et al. Journal of Cardiovascular Magnetic Resonance 2010, 12:74

http://www jemr-online.com/content/12/1/74 y Journal of Cardiovascular

Magnetic Resonance

RESEARCH Open Access

Peak oxygen uptake in relation to total heart
volume discriminates heart failure patients from

healthy volunteers and athletes

Henrik Engblom’, Katarina Steding', Marcus Carlsson’, Henrik Mosén', Bo Hedén', Torsten Buhre?, Bjér Ekmehag®,
Hakan Arheden'

& a >
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Figure 1 Delineation of total heart volume. Example of delineation of the pericardium from short-axis cardiac magnetic resonance images
enabling determination of the total heart volume. The base is seen in the upper left corner and apex in the lower right corner. Ao = ascending
aorta, LA = left atrium, LV = left ventricle, Pulm = pulmonary artery, RA = right atrium, RV = right ventricle.
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