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Medfddda hjartfel

Ca 1% av levande fodda har nagot medfott
hjartfel, innebar for Sverige: 750-1000/ar

ACHD i Sverige 40-50 000

Flera overlever till vuxen alder- for 50 ar sedan
overlevde ca 30%, nu ca 95% - det finns nu
flera vuxna an barn med medfott hjartfel

Pa sikt ev minskning pga intrauterin diagnostik



Sverige, ACHD registrerade

Antal registrerade patienter, utveckling 2013-2023
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Statistik ur arsrapport 2023

Fordelning av huvuddiagnoser

Truncus arteriosus
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Shuntvitier
8847

R Fallot/HK-anomali
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Figur 39

Fordelning av huvuddiagnoser for alla registrerade patienter, levande och avlidna vid 2023 ars utgang. Manga
patienter har associerade medfédda hjartfel, | figuren ar huvuddiagnosen den vasentligaste diagnosen. Gruppen
aortaanomali bestar huvudsakligen av Coarctatio Aortae.



Hur mar ACHD- personer?

Table 5. Reported problems in the five dimensions, presented as percentages
within each diagnosis group.

N

Age distribution

Berghammer, M
Avhandling 2012

EQ-5D
M MHagnosis group Maokility Self- sl Paakin/ Anxiety/
care activities discomfort  depression
|22 Aortic valve lesions 0.0 25 123 238 221
126 Artic anomalies 4.0 0.8 1.1 214 2.4
97 Pulmonary valve 113 il 1.3 237 189
anomalies
26 Mitral valve 13 ik 154 346 185
ancmalies
26 Tricuspid valve - 1.5 423 0.8
anomalies
9 Fallot' RV anomalies 17.4 43 185 28.3 ilh
Ba Transposition 6 [.1 6.7 251 258
17 Single ventricle, 294 59 47.1 41.2 41.2
all types
5 Truncus aerteriosus 200 - 40.0 2000 20.0
542 Shunt legions 4.4 5.3 1E6 367 i1.2
132 Oither f.6 23 17.3 379 i7.1
1274 Total population 12 ib 16.0 ile 208




Skattad funktion
Vs uppmatt
peak VO,

Peak oxygen uptake (mL/kg/min)
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Gratz et al EHJ 2009;30:497-504




Peak V5, hos symptomfria ACHD
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Figure 2. Distribution of peak VO, (peak VO,) in asymptomatic
patients with ACHD (NYHA class I).

Diller et al 2005 Exercise Intolerance in Adult Congenital Heart Disease,
Volume: 112, Issue: 6, Pages: 828-835, DOI: (10.1161/CIRCULATIONAHA.104.529800)



VO, peak hos olika ACHD- kategorier

Aortic coarctation
Tetralogy of Fallot -
VSD
Mustard-operation
Valvular disease
Ebsteins anomaly |
Pulmonary atresia
Fontan-operation
ASD (late closure) -
ccTGA

Complex Anatomy
Eisenmenger

Mean + SD

| | 28.7+10.4

—
r—| | |—| 259 %91
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,_|
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Diller et al 2005 Exercise Intolerance in Adult Congenital Heart Disease,
Volume: 112, Issue: 6, Pages: 828-835, DOI: (10.1161/CIRCULATIONAHA.104.529800)
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Transposition of the Great Arteries

Atrial septal defect
Pulmonary

artery
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VO2 vs NYHA hos GUCH- vs hjartsviktspatienter
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Diller et al 2005 Exercise Intolerance in Adult Congenital Heart Disease,
Volume: 112, Issue: 6, Pages: 828-835, DOI: (10.1161/CIRCULATIONAHA.104.529800)



Karin 32 ar

Formakskorrigerad (a m Senning)
transposition

Mattligt nedsatt
systemkammarfunktion

Mattlig insufficiens i rod AV-klaff
"kliniskt i NYHA Il a”
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Karin, 32 ar. L 162 cm, V 62 kg, BSA 1.66 m?

Grafisk sammanstalining (medeivérde 8 andetag utan hogstaflagsta virde)
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VE/VO2
SS ca 30
Max 47

Wasserman 9-panel plot (medelvirde 8 andetag utan higsta och ligsta virde)
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Karin, 32

Spirometri Flédevolym

FIV-ex

Ek

FN-ex Pre

Vol ] Vol (]
5 78 5 6 7 8
5 5
10 10
Bésta forsok Alla forsék
Normal ~ Best  %(BIP) 2 3 -3 Zscore 2 3
VC MAX 4,08 320 78 ® |
FVC 4,05 320 79 3.13 320 a |
FEV1 341 262 i 262 261 o |
FEVAVCM 83.31 81.92 %8 8192 8184 0
IC_F 2.28 1.95 85 1.95 1.93 |
PEF 8.59 5.93 69 5.93 5.11 |
MEF75 722 4,09 57 409 453 §e |
MEF50 467 262 56 262 2.81 |
MEF25 1.85 1.32 72 132075433 0 |
Nivadatum 18-03-13 |
Nivatid 1341 |
Samarbete: gott () mattligt ( ) daligt ( )

Kommentar



Karin 32 ar " e

e VO2 peak 1.3 L/min, | |
21 mL/ kg x min I |

e 70% av ref |

* Mellan 5-10 nedre percentilen

 EnlKempny etal 2012,
hade TGA med atrial switch 24.4 + 7.5

* Sasyreupptaget ar vad som kan forvantas efter formakskorrigerad
transposition

 Men Karin kan mkt val kanna sig begransad i vardagen och jmf med
jamnariga

Undersdkningen bidrar med underlag for follow-up betr graden av
kammarsvikt. Orsak till desaturation ?



Varfor nedsatt arbetsformaga hos ACHD?

Korrigerat eller icke- korrigerat vitium

 Annorlunda anatomi, med eller utan korrektion
(ex enkammarhjarta, TCPC) ger suboptimal
cirkulationsanpassning under arbete

e Kammarsvikt va/ ho

Utflodesobstruktion

Shunt, ev med desaturation

Arytmi, pace, kronotrop insufficiens
Thoraxdeformitet
Lungfunktionsinskrankning

Ovana vid fysisk anstrangning/ restriktioner



Varfor gora CPET hos ACHD- personer ?

e Svarbedomd arbetsformaga anamnestiskt
— De vet inte hur det ar att ha normal arbetsférmaga

e Vanligt arbetsprov kan vara svarbedomt
— Annorlunda hjartfrekvensreaktion/ maxpuls/ pace
— Ibland svarvarderad blodtrycksreaktion
— Skattad anstrangning svarvarderad pga 6ver/ underskattning

* Det behovs noninvasiva verktyg for
— Uppfdljning, behandlingsindikation, prognostik



VO, peak och prognos
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Prognos vid Ebsteins anomali av tricuspidalisklaffen
Radojevic J et al, Int J Cardiol 2013;163:305-308
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Exempel pa follow- up
VO,peak efter kateterburen stangning av ASD
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Giardini A et al . Inte J Cardiol 2008; 124: 179-82



Stor shunt- storre
forbattring

Stor minskning av
hogerkammardimension —
storre forbattring

>

Pulmonary-to-systemic flow ratio

Percentage of RV short-axis change
(3 years vs. 6 months)

1r=0.59, p=0.002

30

20

10

Percent improvement in peak VO, (3 years vs. 6 months)

r=0.55, p=0.003

60

10 20 30 40 50
Percent improvement in peak VO, (3 years vs. 6 months)

Giardini A et al . Inte J Cardiol 2008; 124: 179-82
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Kartlagga faktorer av betydelse for max. syreupptaget
Enkammarhjarta: systemisk hoger- eller vansterkammare
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Figure |. Peak heart rate, O, saturation, max VO,, and BMI (A, B, C, and D respectively) was assessed at subsequent CPET 3 to 4 years Journal for Pediatric and
following the initial CPET, revealed no significant differences between the 2 groups (44 SRV and 91 SLV patients at baseline, with |12 SRV and 17 .
SLV patients at 3 to 4 years, P > .05 when comparing SRV vs SLV at 3 to 4 years. Also SRV at baseline vs SRV at 3 to 4 years, and SLV at baseline vs Congemtal Heart Su rgery

SLV at 3 to 4 years, no statistical difference was noted). 2022, Vol. 13(3) 366-370

Abbreviations: SLV, single left ventricle; SRV, single right ventricle. Each time point is shown as mean + standard deviation.



Planera fysisk aktivitet/ traning

International Journal of Cardiology Congenital Heart Disease 4 (2021) 100151

Contents lists available at ScienceDirect

International Journal of Cardiology Congenital Heart Disease

B

journal homepage: www.journals.elsevier.com/international-journal-of-cardiology-

EEV_[ congenital-heart-disease

Safety of physical sports and exercise in ACHD

Ana Barradas-Pires ", Andrew Constantine “°, Konstantinos Dimopoulos "

©:6:6:6+9

Fig. 1. Components of a safe exercise prescription.
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[ CV Complication J [ Examples of ACHD lesions Diagnostic tools
+ Tetralogy of Fallot Baseline ECG
* ccTGA
* d-TGA post-atrial switch Holter
+ Ebstein anomaly
* Classic (atriopulmonary) Fontan Exarcise test or CPET
 Lostecosrctomsins: [ ooy
- Sub-aortic membrane; CPET (with Sat0,
» Right-sided obstructive lesions measurement)
: m&m’ patients 6-minute walk test
* d-TGA after arterial switch
- Coronary "kinking" after Ross Pria
procedure ST changes on exercise
* Anomalous coronary arteries test or CPET
» Coronary fistulae Coronary CT and
- COmm compression Myocardial Perfusion Scan
« ccTGA TT Echocardiography
| ettt
+ Tetralogy of Fallot CPET
Aortic dilatation associated with BAV | TT Echocardiography
Aortic dilatation after Ross procedure
Familiar aortopathies (Marfan SEREORIS | SA
syndrome, Turner syndrome, Loeys- = BP response on exercise
Dietz, etc.) test or CPET




Exempel fran en diagnosgrupp, Fallots anomali

e VSD
«w  ® RV-Utflodesobstruktion

septal defect

Stenotic
pulmonary valve

Valvulér/subvalv/supravalv stenos/atresi

e Overridande aorta

Thickened muscle

Repair

Korrektion

leder ofta till pulmonalisinsufficiens




Multifaktoriell begransning. Ett exempel: kammarfunktion/ resery,
hemodynamiska konsekvenser och effekter pa CPET- matningar hos
opererade Fallot-patienter

Factors leading to decreased Hemodynamic disturbances Changes in submaximal CPET Changes in maximal CPET
Myocardial reserve during exercise measurements measurements
Etfect of chronic volume Ventilation- pedusnon mismatch and Blmmlﬂoaw
overload (pulmonary and tricuspid increase in pulmonary pressures OAIM‘M slope of 0, pulse /
insutficiencies)
.onhmmd percentage of 0, pulse
Ventriculo-ventricular interactions : OO,NMM

(RY dilatation and dysfunction Blunted increase in RV and/or
leading to RV dysfunction) LV stroke volume and increase

in end-diastolic pressures : !
Wall motion abnormality (RV outfiow /I ‘ —
and VSD patches) 1) Alteration of ventilatory

-

b

Decrease in peak Y0,

Decrease in functional capacity

Abnormal peak 0, pulse

Myocardial architectural damages
(surgical scars, ventriculotomy,
insufficient protection during
bypass)

Disturbances in chronotropic

/ and dromotropic capacity > e ased due tc i
Neuro-humaral imbalance /

Disturbances in electrical conduction

Dallaire F et al Pediatr Cardiol 2017;38:1097-1105



158 pat med Fallot, korrigerade vid i medeltal 8 aa
Pulmonalisinsufficiens: uttalad 53, mattlig 55, lindrig 50

Peak VO2
140%
120% °

100% : .

80% A
.;. ¢ %
60° i S ok W T
0 o I %Q’A & a * ®, v »
, v @
40% *e
20%

0%
0 10 20 30 40 50 60
Age at CPET(year-old)

Starkast samband med peak VO2:

Grad av PI, LV- funktion, alder vid korr.
Yang MC et al Acta Cardiol Sin 2015;31:478-84



Table 3. Summary of CPET work-up from different studies in repaired TOF patients

Author Nation No. Age at CPET (years) Peak VO, (% of predicted) V/VCO; slope
Yang et al., current study Taiwan 158 29.5+12.2 68 + 14% 27.1+53
Buyset al., 2011 Belgium a8 25.6+7.7 74+ 15% 26.2+55
samman et al., 2008" Canada a9 34 +11 66 + 13% MA
Fredriksen, et al, 2002 Canada 168 MA 51% MA
Diller et al., 2005 U.K. 107 31+11 56 + 20% NA
Kipps et al., 2011% USA 70 27.8+15 78+ 19% 282+46
Yap et al,, 2013” Singapore 36 30+10 83 + 18% NA
Giardini et al., 2007’ Italy 118 24+8 58+ 17% 31.1+46

CPET, cardiopulmonary exercise test; NA, not available.

Acto Cordiol 5in 2015;31:478—-484 482



Personer med korrigerad Fallot
Miller J et al , Int J Cardiol 2015;196:158-64

Figure 1: Distribution of peak oxygen uptake expressed as percentage of predicted value in 875 patients with Tetralogy of Fallot.
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Prognos for
personer med
korrigerad Fallot

Mdller J et al , Int J Cardiol
2015;196:158-64

1

Freedom From Death or
Sustained Ventricular Tachycardia (%)

Patients at risk

VO, =»65%, QRE <170ms
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Freedom from event (%)
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the numbers of risk factors (peak V 02 s65% predicted, V E/ V CO2 slope 231, resting
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Ronny f 1973

 Fodd med Fallots anomali
e 1975 Blalock- Taussigshunt (a. subclavia- pulmonalls)

e 1977 "totalkorrektion”. Patchi
formaks- resp kammarseptum,
vidgning av pulmonalis med patch

e 2012 pulmonalis-homograft pga uttalad insufficiens
e 166 cm, 70 kg, icke- rokare

* Ekokardiografi:

Normal va- kammarfunktion. Normalstora hogersidiga hjartrum. H6 kammare
med latt nedsatt longitudinell funktion men normal radiell. Valfungerande
homograft med obetydlig insufficiens och systolisk hastighet 2.4 m/s



Grafisk sammanstalining (medelvirde 8 andetag utan hogsta/légsta varde)
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Wasserman 9-panel plot (medelvirde 8 andetag utan hégsta och ldgsta vérde)
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Ronnys spirometri

Norm Aktl % Aktl/Norm SD Akt2 % Act2/Norm SD
Subst. Vent.1l,6 m
_Dog
FEV 1 3 1.4 36.7 i 1.6 42.3 3.0
FEV1%M 79.6 58.5 73.5 0 68.4 85.8 1B
VC MAX 4.6 23 49.9 Vi 2:3 49.2 2.1
Ve 4.4 2.4 54.8 el
_ERV 05
TLC 6.1 4,1 67.17 %
FRCpl 3.1 2.3 73.6 0.9
RV 1D 1.8 119.2 5
FRCP%T 52 55 105.9 0
RV%TLC 29 42 147.2 2
SR tot 1,18 2.18 185.4
R tot 0.30 0.82 272:9
DLCOSB 9.8 Bl 62.4 .6
DLCOc 9.8 5.7 58.5 .8
Hb 17.20 5-
KCOc 1.6 146 98.8 .0

10-

FIV-ex




m Normal lung function (Group A)
Mildly impaired lung function (Group B)
® Moderately-severely impaired lung function (Group C)
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Frequency, %

Lungfunktion och ACHD
1188 pat undersdkta 2000- 09

drygt 70% var opererade
alder vid us var 33 ar+ 13

Frequency, %

20 40 60 80 100 120
FEV1, % predicted

Alonzo-Gonzalez et al 2013 Abnormal Lung Function in Adults With Congenital Heart Disease: Prevalence, Relation to Cardiac Anatomy, and
Association With Survival, Volume: 127, Issue: 8, Pages: 882-890, DOI: (10.1161/CIRCULATIONAHA.112.126755)



Faktorer relaterade till mattligt- uttalat nedsatt
lungfunktion

 Komplext hjartfel

* Genomgangen thorakotomi
* Skolios

* Diafragmapares

e Stort hjarta



% med mattligt — uttalat nedsatt lungfunktion

Komplexa 55%
Fallot 35%

CoA 20%

Klaffel 18-20%
ASD, VSD 15-18%
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== Normal-mildly impaired lung function
0.7+
— Moderately-severely impaired lung function
Log Rank p<0.001
0.6+
Ll 1 1 T L) L
0 2 -+ 6 8 10 12
Years
Number at risk
Normal-mildly impaired lung function
835 817 708 440 316 191 33
Moderately-severely impaired lung function
353 335 297 206 136 81 18

Alonzo-Gonzalez et al 2013 Abnormal Lung Function in Adults With Congenital Heart Disease: Prevalence, Relation to Cardiac Anatomy, and Association With Survival,
Volume: 127, Issue: 8, Pages: 882-890, DOI: (10.1161/CIRCULATIONAHA.112.126755)



Man far forstas inte
gldomma att andra
faktorer an
hjartfelet/korrektionen
ocksa spelar roll for
arbetsformagan vid
ACHD

Leonardi B, Cifra B. CIC Pediatric and

Congenital Heart Disease
Volume 2, Issue 6, Part A, 2023,

Pages 314-321

Figure 1. Factors affecting cardiopulmonary exercise testing results. FEV,, foroad expiratory volume in 1 second; FVC, force vital capacity; TLC,

total lung capacity.
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https://www.sciencedirect.com/journal/cjc-pediatric-and-congenital-heart-disease
https://www.sciencedirect.com/journal/cjc-pediatric-and-congenital-heart-disease
https://www.sciencedirect.com/journal/cjc-pediatric-and-congenital-heart-disease/vol/2/issue/6/part/PA

Reflektioner

CPET for ACHD- personer ar vardefullt
Anamnesen ar opalitlig och maxpulsen kan vara onormal

Mycket i ACHD- handlaggningen handlar om att detektera
forandringar, har far vi flera variabler att folja

FOr unga personer som ska opereras- aven om indikationen ar klar-
sa kommer fragor forr eller senare att uppkomma efterat och da ar
det bra att veta hur arbetsférmagan var innan

Storst utbyte far man av ergospirometri vid ACHD om man har god
kannedom om patientens problematik och sjukhistoria, och
inkluderar 6vriga undersokningsfynd i sin bedomning. Inte sakert att
remittenten fixar den syntesen pa egen hand

Glom inte lungfunktionen

Och inte heller att desaturation kan bero pa odiagnostiserad shunt
eller rest- shunt



Tack for ordet!
eva.nylander@regionostergotland.se
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