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Avrupa Kardiyoloji Dernegi (ESC) ve Amerikan Kalp Dernegi
(AHA) kilavuzlarina gore kalp nakli endikasyonlari

1ileri Kalp Yetmezligi
Cihazlarla dolasim destegi ihtiyaci olan veya siirekli inotrop uygulamasi gerektiren kardiyojenik sok

Uzun sureli dolasim destek cihazlarinin kullanimi
Optimal tolere edilen tedavi ve resenkronizasyon tedavilerinin uygulanmasina ragmen NYHA llI-IV

Yuksek doz diuretik gerektiren pulmoner konjesyon veya onemli periferik odem ya da istirahat halinde
inotrop ve/veya vazokonstriktor ilag gerektiren azalmis kardiyak output nedeniyle yilda >1
planlanmamis acil servis basvurusu veya hastaneye yatis ile sonuglanan ¢oklu sivi retansiyonu

episodlari
LVEF < %30 ile ciddi kardiyak disfonksiyon veya sag ventrikil disfonksiyonu veya opere edilemeyen

kapak hastaliklari veya yiiksek NT-proBNP degerleri ve ciddi diyastolik disfonksiyon kaniti (ultrason,
kardiyak kateterizasyon), veya HFrEF, HfpEF tanimlarina gore yapisal anormallikler




Avrupa Kardiyoloji Dernegi (ESC) ve Amerikan Kalp Dernegi
(AHA) kilavuzlarina gore kalp nakli endikasyonlari

2) Hafif Efora intolerans
3) Tekrarlayan Ventrikiiler Aritmiler

4) Konjenital Defektlere Bagli Son Donem Kalp
Yetmezligi

5) Direncli Anjina

Maksimal VO, < 10 mL/kg/dakika ile hafif efora
intolerans

ICD kullanimi veya ablasyon tedavisine ragmen
tekrarlayan yasami tehdit eden ventrikuler aritmiler

Pulmoner hipertansiyon kaniti olmaksizin konjenital
defektlere bagli son donem kalp yetmezligi

Farmakolojik veya cerrahi tedavi imkani olmayan
direncli anjina



¢ Kronik Kalp Yetmezligi - Son Evre

Kalp transplantasyonu, alternatif tedavilere kiyasla yasam kalitesi, fonksiyonel kapasite ve hayatta kalma agisindan en etkili tedavi ydntemidir.

»Z 2019 Uluslararasi Kalp ve Akciger Nakli Dernegi Raporu

~147.000 ~132.000

Toplam Vaka Yetigkin Hasta

1. Onemli Not: Kadinlar toplam vakalarin %25'inden daha az sayida

EL Tarihsel Gelisim

Yil/Dénem Olay/istatistik

1967 Christian Bernard - ilk kalp nakli
1982-1991 Ortalama yasam siresi: 8,6 yil
2002-2009 Ortalama yagam stiresi: 12,5 yil
1996-2000 1 yillik yasam orani: %10,2
2011-2017 1 yillik yasam orani: %70

Her iki kisiden biri 14 yillik sagkalim

l Christian Bernard J



@ HTx BASARISINI ETKILEYEN FAKTORLER

( (
‘ Tahmini Kalp Kitlesi @ Rutin soguk iskemik siire < 4 saat
I. Kan Grubu Il. Greft Hacmi l1l. iskemik Siire
ABO ve HLA (insan Lékosit Antijenleri) Donér organ boyutu ve alici uyumlulugu Organ nakli icin gegen kritik zaman
uyumlulugu

2 Ust yas siniry 60 % 4

IV. Yas V. Enfeksiyon VI. Oliim Nedeni
Dondr ve alicl yas faktorleri Pre ve post-operatif enfeksiyon riski Donértin 6lim nedeni ve organ kalitesi
\ \ \

VII. Laboratuvar Tahlilleri
Biyokimyasal uyumluluk testleri
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E] TRANSPLANTASYON SONRASI DEGISIKLIKLER

¥ Kardiyovaskiiler Degisiklikler

Hipertansiyon ve periferik vazokonstriksiyon
@ Endotel disfonksiyonu

% Daha yiksek dinlenim kalp hizi

M Bozulmus diyastolik fonksiyon

Azalmig kalp debisi

fo Kas-iskelet Sistemi Degisiklikleri

/" [ Kemik yogunlugu
4 [ Oksidatif enzim kapasitesi
[ [ Damar/kas lifi orani

" I Toplam viicut kiitlesi

Cardiovascular alterations

Chronotropic incompetence
Impaired diastolic function
High resting heart rate
Reduced maximum cardiac
output

Endothelial dysfunction
1 Sympathetic activation
1 Peak exercise systemic
vascular resistance



Cardiac rehabilitation for heart transplant
patients: Considerations for exercise
training

Ray W. Squires A &, Amanda R. Bonikowske

Show more v

180 1
T 160
g Before
© 140 -
@
2 After
% 120 4
) =
b
: 100 N
0 1 2 3 4 5 6 Recovery
(rest)
METs
Kalp hizi

1500 1

Oxygen uptake (mL/min)

500

-
w
o
o
1

-
s
[~
=]
1

900 -

700 +

Oksijen alimi

After

Before

0 10 20 30 40 50 60 70 80 90 100 110 120 130
Exercise intensity (Watts)



E] TRANSPLANTASYON SONRASI DEGISIKLIKLER

¥ Kardiyovaskiiler Degisiklikler

Hipertansiyon ve periferik vazokonstriksiyon
@ Endotel disfonksiyonu

% Daha yiksek dinlenim kalp hizi

M Bozulmus diyastolik fonksiyon

Azalmis kalp debisi

lo Kas-iskelet Sistemi Degisiklikleri

/" I Kemik yogunlugu
4 I Oksidatif enzim kapasitesi
[ [ Damar/kas lifi orani

£+ I3 Toplam viicut kiitlesi

Tip lla

_
\ Tip Ilb

Musculoskeletal alterations

| Total body mass

| Type I oxidative fibers

| Oxidative enzyme capacity

| Capillary/fiber ratio

| Peak exercise arteriovenous oxygen difference
| Bone density



REHABILITASYON
PARAMETRELERI



Kalp Transplantasyonunda Kardiyak Rehabilitasyon

& Rehahilitasyon Fazlan

FAZ-1 Hastane i

FAZ-2 Taburcu sonras erken danem

FAZ3 Uzun danem

Erken mobilzasyon,temel eguersizlr
Denetimli eqzersz programi

Yasam boyu devam eden aktivie

transplantation

During hospitalization

First stage after hospital
discharge

Long term stage,
maintenance




Kalp Transplantasyonunda Kardiyak Rehabilitasyonun Onemli
Parametreleri




Kalp Transplantasyonunda Kardiyak Rehabilitasyonun Onemli

Parametreleri

b)Fiziksel Aktivite Danismanhgi

Dinamik ve direncgli egzersizler

27?7

Egzersiz yogunlugu

immunosiipresif tedavi yan etkileri

Borg skalasi 12- 14




Kalp Transplantasyonunda Kardiyak Rehabilitasyonun Onemli
Parametreleri

[b)FizikseI Aktivite Danismanhigi ]

e — |
v




Kalp Transplantasyonunda Kardiyak Rehabilitasyonun Onemli
Parametreleri

b)Fiziksel Aktivite Danismanhgi

Kinezyoterapi

Erken egzersiz programlari

Solunum fizyoterapisi




Kalp Transplantasyonunda Kardiyak Rehabilitasyonun Onemli

Parametreleri

b)Fiziksel Aktivite Danismanhgi

Kardiyopulmoner egzersiz testi (KPET) sonrasi aerobik egzersiz

Yogunluk

Aerobik egzersiz

2-3 hafta

maxV02<50 veya maxisyuki<50

Direncli egzersiz

6-8 hafta

1RM %70 5 set 10 tekrar
1RM %40- 70 2-3 set 10-12 tekrar




Kalp Transplantasyonunda Kardiyak Rehabilitasyonun Onemli
Parametreleri
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PEDIATRIK KALP
NAKLI



Rehabilitation in Pediatric Heart Failure and
Heart Transplant

Ana Ubeda Tikkanen234" Emily Berry® Erin LeCount®
Katherine Engstler® Meredith Sager®’ Paul Esteso®°
INSIDANS

Yilda 650 pediatrik kalp nakli hastasi

GB Birlesik Krallik TW Tayvan

7.4

& irlanda

i #100.000 cocuk ABD YILLARA GORE KALP NAKLi SAYISI
/ 100.000 cocuk ‘ ‘

2017 2018 2019 2020
431 468 507 461

us ABD NG Nijerya

>14.000 RKH

yillik hastane yatisi en sik neden




Rehabilitation in Pediatric Heart Failure and
Heart Transplant

Ana Ubeda Tikkanen®234" Emily Berry® Erin LeCount”

Katherine Engstler® Meredith Sager®’ Paul Esteso®?

SAGKALIM ORANLARI




Rehabilitation in Pediatric Heart Failure and

Heart Transplant

Ana Ubeda Tikkanen'24’ Emily Berry®

Katherine Engstler® Meredith Sager®’

6 dakika yurime testi

Yasam Kalitesi Degerlendirmesi

Erin LeCount®

Paul Esteso®?

PEDS-QL |‘

CHQ-PF50 “

N\ 6 yas ve lizeri kardiyomiyopatili cocuklarda kalp nakli
— icin prediktif 6neme sahip

Pediatrik Yasam
Kalitesi Envanteri

Cocuk Saglik Anketi
Ebeveyn Formu



Rehabilitation in Pediatric Heart Failure and
Heart Transplant

Pediatrik kalp nakli hastalari icin kanitlar daha az

Ana Ubeda Tikkanen'24’ Emily Berry® Erin LeCount”

Katherine Engstler® Meredith Sager®’ Paul Esteso®?

ONERI

12 Haftalik merkez tabanli (2 kez denetimli egzersiz seansi)
Aerobik
Direng

Isinma ve soguma
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> Braz J Cardiovasc Surg. 2021 Jan-Feb;36(1):86-93. doi: 10.21470/1678-9741-2019-0420 5

Effect of High-Intensity Interval Training on Aerobic Capacity and Heart
Rate Control of Heart Transplant Recipients: a Systematic Review with

Meta-Analysis

Lino Sergio Rocha Conceicdo 1.23.8 caroline Oliveira Gois -3, Raiane Eunice Santos Fernandes 2=, Paulo

Ricardo Saquete Martins-Filho 4 Mansueto Gomes Neto °, Victor Ribeiro Neves 6, Vitor Oliveira Carvalho

123

Sistematik derleme PRISMA ve Cochrane kilavuzlarina gore

yapildi.

Kriter

Popilasyon
Intervention
Comparison

Outcomes

Type

Tanim

HTx aliclar

HIT

MICT veya egzersiz yapmama

PeakVO,, zirve kalp hizi, kalp hizi rezervi

Randomize kontrolli calismalar (RCT)

| | 1dentification |

Eligibility J l Screening

|

J

Included

Records identified through

database searching
(n=134)

Additional records identified

through other sources

4

(n=1)

!

Records after duplicates removed

(n=118)

¥

Records screened
(n=118)

!

Full-text articles

g8 sn 2o

d for eligibility
(n=16)

'

Studies included in
qualitative synthesis
(n=5)

Records excluded
(n=102)

Full-text articles
luded, with re

Y

Studies included in
quantitative synthesis
(meta-analysis)
(n=35)

(n=11)




> Braz J Cardiovasc Surg. 2021 Jan-Feb;36(1):86-93. doi: 10.21470/1678-9741-2019-0420 5

Effect of High-Intensity Interval Training on Aerobic Capacity and Heart
Rate Control of Heart Transplant Recipients: a Systematic Review with
Meta-Analysis

Lino Sergio Rocha Conceicdo %, Caroline Oliveira Gois -, Raiane Eunice Santos Fernandes -, Paulo

Ricardo Saquete Martins-Filho 4 Mansueto Gomes Neto °, Victor Ribeiro Neves ¢, Vitor Oliveira Carvalho 2~

Allocation concealment (selection bias)

Random sequence generaton (selecton vzs) (N d

Blinding of participants and personnel (performance bias) - l
Blinding of outcome assessment (detection bias) - |

incompiete utcome data atron izs) || || ) [0 vnctear sk ofbias
selece eporing eporing ias) [N | o ik ofbis
onervizs [

1

0%  29%  50%  75% 100%

[l Low isk of bias

Openin anew tab

Dall et al.
Haykowsky et al.
Hermann et al.
MNytroen et al.

MNytroen et al.

2014
2009
2011

2012
2019

—~
B d
R
=
@
=3
= —_
: 3
— ©
2 E =
= E S
= =
=1 — S o —
= [ —_ Q «
o (24 @ o K
2 =2 E =8 =5
- = = Pt = @
- o o = = ©
= = > o z =
s =] @ £ =
2 @ =1 & poes
@ . =
© @ b= @ - !
S k2] s @ I £
c Pt = 74 = o
@ = I @ > =
=] @ = bt 2
s £ 5 ® @ =
=1 = = £ £ =]
s @ o o S =
o o =] £ = £
= < © = = =
=4 S = =] o =
o — — @ o
Iz = S S g w
] @ ©
£ =] =3 =3 = 2 =
=] = £ £ = = =
= S =] = £ S 5
= o < < o =
@ 2 = = =1 © =]
o < @ @ = W o
[ AN AN B BN BN AN
L 2K JE AR AN BN BN J
® e > G PG
® e P ? OO @
L AL JE AR AN BN BN J




> Braz J Cardiovasc Surg. 2021 Jan-Feb;36(1):86-93. doi: 10.21470/1678-9741-2019-0420 5

O Veri Kaynaklar

Effect of High-Intensity Interval Training on Aerobic Capacity and Heart
Rate Control of Heart Transplant Recipients: a Systematic Review with

PubMed, Scopus, Cochrane Library

education

. I
Meta-Analysis
. : s 1230 . P 123 - . 123 1
Lino Sergio Rocha Conceicio , Caroline Oliveira Gois , Raiane Eunice Santos Fernandes , Paulo > §ubat 2019'a kadar taranan (s'a||§ma|ar
Ricardo Saquete Martins-Filho 4 Mansueto Gomes Neto °, Victor Ribeiro Neves ¢, Vitor Oliveira Carvalho 2~
» Dil kisitlamasi yok
Study Type of exercise VO;measurement Intensity Trained intensity Volume Frequency (" per week) Length |Supervision
(weeks)
Nytrgen et all® 2019 HIIT (AIT) Cardiopulmonary test 81-930% peak effort 10 min warm-up4 bouts (4 min of 3 02/mar 39 | Nytrgenet
HIIT) and 3 bouts (3 min of al, 2019
MICT)5 min cooldown
MICT (ACT) Cardiopulmonary test 60-80% peak effort 10 min warm-up 3 02/mar 39
25 min exercise
5 min cooldown
Dall et all3], 2014 HIIT (AIT) Cardiopulmonary test > 80%peakV0, 10 min warm-up 3 3 12 Dall et al,
16 min exercise 2014
10 min cooldown
MICT (ACT) Cardiopulmonary test 60-70% peakVO, 10 min warm-up 3 3 12
45 min exercise
10 min cooldown
Hermann et al.[ul, 2011 HIlITa Cardiopulmonary test 809%, 85%, and 90% of peakV0, 10 min warm-up 3 3 8 Hermann et
42 min exercise al, 2011
10 min cooldown
Control group (sedentary?) Only Cardiopulmonary test NR NR NR NR NR
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Effect of High-Intensity Interval Training on Aerobic Capacity and Heart
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Study Type of exercise VO;measurement Intensity Trained intensity Volume Frequency (" per week) Length | Supervision
(weeks)
Nytrgen et alltdl 2012 HIIT Cardiopulmonary test 85-95% HRmax 10 min warm-up 3 3 8
16 min exercise Nytr¢en Bt
NR cooldown
Control group (no intervention) Cardiopulmonary test NR NR NR NR NR al" 20 12
Haykowsky et al5) 2009 HIIT Cardiopulmonary test 60-80% peakV0, 10 min warm-up 3 5’ /week (12 weeks) 12
16 min exercise
NR cooldown
Control group (no intervention) Cardiopulmonary test NR NR NR NR NR
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a) Peak VO2 (ml/kg/min)

Mean Difference

Experimental Control
Total

SE

23 06123 e 8
Nytroen et al 2019 18 08874 37 41
Total (95% C1) 45 49

Heterogenety Tau*= 000, Ch#=022,d=1 (P= 064),F=0%
Testfor overall eflect Z= 4,27 (P « 0.0001)

b) Peak Hear rate (bpm)

Mean Difference

IV, Random, 95% CI
66.7% 2.30[1.10, 3.50]
333% 1.80(0.10, 3.50)

100.0% 213[1.15,3.11)

Mean Difference
IV, Random, 95% C|

S ——

-

of

-4 -2 4
Favours MICT Favours HIIT

Exporimontal  Control Moan Difference Mean Ditference
Study or Subgroup _ Mean Difference st Total _ Total Weight IV, Random, 95% CI _Year IV, Random, 95% C1
Dall etal 2014 31 13776 8 8 87.0% 310(0.40,580] 2015
Nytroen et al 2019 5 35715 a7 41 130% 500(2.00,1200] 2019 -T—
Total (95% C1) a5 49 100.0% 3.35 [0.83, 5.87) e
Heterogenelly. Tau® = 0.00, Chi*= 0.25, df= 1 (P = 0.62), = 0% T o % 2
Test for overall effect Z= 2 60 (P = 0.009) Favours MICT Favours HNT
c) Heart rate reserve (bpm)
Experimental Control Mean Difference Mean Difference
Study or Subgroup _ Mean Difference SE Yotal _ Total Weight IV, Random, 95% CI IV, Random, 95% CI_
Nytroen etal 2019 5 45919 a7 41 289% 5.00(-4.00,14.00) ——
Dall et al 2014 47 29275 8 8 711% 470[104,1044) —.—
Total (95% C1) as 49 100.0% A.79 [0.05, 9.62) |~
Heterogenenty Tau*= 0.00, Chi*= 0.00, df= 1 (P = 0.96); = 0% R r3 -
Testfor overall effect Z=1.94 (P = 0.05) Favours MICT Favours HIIT
d) Peak VO2 (ml/kg/min)
Experimental Control Mean Difference Mean Difference
Study or_Subgroup Mean Difference SE Total Total _Weight IV, Random, 95% CI IV, Random, 95% CI
Haykowsky et al 2009 31 09604 22 21 386% 3101 20,500} —
Hermann et al. 2011 49 22709 14 13 70% 490045 9238
Nytroen et al. 2012 36 08163 24 24 544% 3.60 [2.00, 5.20) — -
Total (95% C1) 60 58 100.0%  3.50[2.32,4.68) -
Heterogenelly Tau®= 0.00, Chi*= 057, df= 2 (P = 0.75), "= 0% 7+ 5

Testfor overall effect Z= 581 (P < 0.00001)

¢) Peak Heart rate (bpm)

-5
Favours Control Favours HIIT

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Total _ Total Weight IV, Random, 95% CI IV, Random, 95% CI
Haykowsky et al. 2009 67 34439 22 21 354% 67010051345 P,
Nytroen et al 2012 5 26611 24 24 B46% S500F0.00,1000) i
Total (95% CI) 46 45 100.0% 5.60 [1.58,9.62) g~
Heterogenelty. Tau®= 0.00, Chi*=0.16, df= 1 (P = 069), I"= 0% -ilo »1#0 1=0 210

Test for overall effect Z= 2 73 (P = 0.006)

Favours Control Favours HIIT

123

@ Primer Sonug: PeakVO,

MD = 2.1 mi/kg/dak

(95% 1.1 - 3.1, Pe0.0001)
HIT, MICTye g3

¥ Sekonder Sonuglar

Zirve Kalp Hizi
MD = 3.4 bpm

(95% Cl: 0.8 - 5.9)
P = 0.009

eakVO, )i dnemli dlcide artir)!

Kalp Hizi Rezervi
MD = 4.8 bpm

(95% Cl: -0.05 - 9.6)
P =005



Effectiveness of Exercise-Based Cardiac Rehabilitation for Heart Transplant Recipients: A Systematic Review and Meta-

Analysis

Ruben Costa

&, Emilia Moreira, 1..J, and Roberto Pinto (»;) View all authors and affiliations

All Articles https://doi.org/10.1177/11786329231161482

CENTRAL, MEDLINE, Embase, Scopus ve Web of Knowledge

Randomize kontrolli ¢alismalar (RCT)

Egzersiz temelli kardiyak rehabilitasyon (EBCR)

Aralik 2020

toplamda 11 ¢calisma 404 hasta

Identification J

(

J

Screening

Eligibility

Included

Records identified through
database searching
(n =39550)

Additional records identified
through other sources
(n=2)

Records after duplicates removed

(n=33710)
v
Records screened Records excluded
(n=33710) (n =33636)

Full-text articles assessed

for eligibility
(n=74)

A

Studies included in
qualitative synthesis
(n=17)

A 4

Studies included in
quantitative synthesis (meta-
analysis)

EBCR vs usual care (n=9)
HIIT vs MICT (n=2)

v

Full-text articles excluded,
with reasons
(n=57)
Doubled: 15
Retrospective study: 7
Meta-analysis: 4
Case Report: 1
Without Comparator
Group: 20
Without Intervention of
interest: 5
Without outcomes of
interest: 4
Intervention in
Different Populations: 1
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All Articles
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Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

T

25% 50%

7%

100%

I.umrbkofhlu

[ unclear risk of blas

[l High risk of blas

Bernard! 2007
Braith 2008

Dall 2014
Haykowsky 2009
Herman 2011
Kobashigawa 1999
Nytrsen 2012
Nytrsen 2019
Pascoalino 2015
Tegtbur 2003
Wu 2008
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First author,
country

Kobashigawa
et al,2Z USA

Tegtbur et
al,2e

Germany

Bernardi et
al % Italy

Wu et al3%,
Taywan

Braith et al,22
USA

Haykowsky,22
Canada

Enrolled

participants

(Int vs Ctrl)

14vs 13

16 vs 15

13vs 11

18 vs 19

10vs 10

22 vs 21

Time of
recruitment
after
transplant

Within 2
week

Mean 5.1 +
2.2 years

6 months

Minimum
12 months

2 months

At least 6
months

Setting

B

HB

HB

HB

CcB

CB

Intervention

MICT + RT

MICT

MICT

MICT + RT

MICT + RT

MICT + RT

Control

ucC

ucC

ucC

ucC

ucC

ucC

Intervention

Frequency length
(CEVAY Ly (M)/follow-
week) up length
(M)
1-3
initially,
then
reduced to 6/6
1 day
every 2
weeks.
Once
every 2 12/12
days.
5 6/6
3 2/2
3 3/3
5 3/3



Intervention

Time of
. Enrolled . Frequency length
First author, o recruitment : ,
I participants after Setting Intervention Control (days per (M)/follow-
i (Int vs Ctrl) week) up length
transplant
(M)
Hermann et At least 12
al, 22 15vs 15 CB HIT ucC 3 2/2
months
Denmark
Nytreen et
- 26 vs 26 1-8 years CB HIT ucC 3 6/12
al,~ Norway
Il JE Mini f
Dall et al, 17 nimurmo CB HIT MICT 3 3/11
Denmark 12 months
Pascoalino et At least 12 .
- _ 33vs9 Hybrid MICT ucC 3 3/3
al,=* Brazil months
Nytreen et
y2t3 Mean of 11
al,= 39vs 42 CB HIT MICT 3 9/12
weeks

Scandinavia
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Cogu calismada (n=8) kalp nakli sonrasi 6 ay ya da daha fazla slire gecen hasta

7 calisma merkez tabanli, 3 ¢calisma ev tabanli, 1 ¢calisma hibrit |

Bir seans 28- 52 dakika ( medyan=30) ‘l

9 gallsma EBCR vs UC (Genel bakim) 2 ga||§ma HIIT vs MICT( Orta yogunluklu devamli egzersiz
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bernard!l 2007 468 1.18 13 1.27 2.79 11 11.8% 3.41 [1.64, 5.18]
Braith 2008 4 2.75 8 0.6 295 7  5.8% 3.40[0.57,6.23]
Haykowsky 2009 343 33 22 004 22 21 12.7% 3.39 [1.72, 5.06] —_—
Herman 2011 44 331 14 -1.2 249 13 B.7% 5.60 [3.40, 7.80] ——
Kobashigawa 1999 44 267 14 1.9 251 13 10.3% 2.50 [0.55, 4.45] —
Nytrsen 2012 3.2 2.76 24 -0.5 3.18 24 12.8% 3.70 [2.02,5.38] N
Pascoalino 2015 21 34 33 0.7 2.38 8 10.4% 2.8B0 [0.B6, 4.74] —_—
Tegtbur 2003 1.3 2.14 20 0.8 2.33 12 13.2% 2.10 [0.48, 3.72] ——
Wu 2008 1 25 14 0.5 18 23 145% 1.50 [-0.00, 3.00] Tl
Total (95% CI) 163 133 100.0% 3.03 [2.28,3.77) B
Heterogenelty: Tauw* = 0.42; ChF = 11.82, df = B (P = 0.16); ¥ = 32% _i'o _is 0 5‘ 1‘3)

Test for overall effect: Z = 7.94 (P < 0.00001) Favours UC Favours EBCR

Figure 3. Forest plot of the primary analysis: Exercise based cardiovascular rehabilitation (EBCR) versus usual care

(UQ).

EBCR grubuna randomize edilen hastalar, UC grubundakilere gore peakV02de daha yuksek iyilesme
gosterdi
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Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Welght IV, Random, 95% CI IV, Random, 95% CI
Nytrpen 2019 1.8 06 13.B% 1.80 [0.62, 2.98] e
Dall 2014 2.3 0.24 BG&.2% 2.30 [1.83, 2.77] .
Total (95% CI) 100.0% 2.23 [1.79, 2.67] k3
Heterogeneity: Tay® = 0.00; ChF = 0.60, df = 1 (P = 0.44); F = 0X = % 0 ; 1o
Test for overall effect: Z = 10.01 (P < 0.00001) Favours MICT Favours HIIT

Figure 4. Forest plot of the secondary analysis: High intensity interval training (HIIT) versus moderate intensity

continuous training (MICT).

HIIT grubundaki hastalar, MICT grubuna kiyasla fonksiyonel kapasitede daha yuksek bir iyilesme gosterdi




Effects of cardiac rehabilitation programon
exercise capacity and chronotropic variables

in patients with orthotopic heart transplant

ORIGINAL PAPER | Published: 03 March 2008
Volume 97, pages 449—456,(2008) Cite this article

Group1(n=15) Group2(n=13)
e e es . Present age (Mean * SD) 45.27+13.10 35.62+12.91
40 kisi iki ayri grup (%) 933 923
Time after transplantation (months) (Mean + SD) 14.5+17.21 16.69 +17.65
List period (months) (Mean + SD) 3.6+2.99 57+4.98
BMI (kg/m2) (Mean  SD) 25.32£3.47 24.97+2.66
Cigarette (packet/year) (Mean + SD) 22.43+24.49 14.67 +13.94
. . Social
Grup 1 Hastane denetimli olarak Vorrid (50 s s
Unemployed (%) 78.6 84.6
Education (Primary School) (%) 429 61.5
Ischemic CHF (%) 29 18
. . Clinic
Grup 2 Ev temelli egzersiz uygulamasi Presenceof complicaion (%) 0 462
Presence of a rejection episode (%) 0.79 +1.12 1.23+1.01
Additional iliness
DM (%) 38 24
HT (%) 57 65
LVEF (Mean + SD) 59.76 +1.09 58.47 +6.31
FVC% (Mean + SD) 80.43+16.78 89.00+£16.62
FeV1% (Mean + SD) 84.06+17.99 95.82+17.43
FeV1/FVC% (Mean + SD) 83.67+9.30 88.84+7.94

BMI Body mass index kg/mz, CHF congestive heart failure, DM diabetes mellitus, HT hypertension, LVEF left ventricular ejection fraction,
FVC% forced expiratory vital capacity, FeV1% forced expiratory volume in 1s, FeV1/FVC% the ratio forced expiratory volume in 1 s to forced vital
capacity of the lungs, * P > 0.05
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8 haftalik program

Haftada 1 saat egitim Egzersiz

Haftada 3 kez

Her seans 1,5 saat
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Aerobik egzersizler, kosu bandi veya sabit bisiklet
uzerinde 30 dakika boyunca gercgeklestirildi ve bu
Her hasta ici 6zel; seanslar, peakV02'nin %60-70%i ve Borg dlceginde 13-
15 seviyesinde yapildi.

* Kas gii¢clendirme

2 hafta sonra kas gucglendirme egzersizleri eklendi ‘
* Esneklik

* Aerobik endurans Solunum egzersizleri

Buzuk dudak solunumu, ekspiratuvar karin buyutme,
toraks ve abdomen senkranizasyonu
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Group1(n=15) Group2(n=13) Between groups
preE (mean £ SD) postE (mean + SD) P preE (mean + SD) postE (mean £ SD) P P
% PVO; 16.73+3.91 19.53+3.89 0.002  20.12+4.40 19.48 +4.53 0.36  0.01
HRR,  26.93+14.63 34.57+14.62 0.01 36.73+6.86 37.0+10.08 0.79 0.69
HRR, -1.38+1.04 -1.21£1.89 0.49 -1.18+2.79 -1.5¢4.76 0.22 0.61
CRI 0.4410.23 0.48+0.20 0.15 0.53+0.19 0.56+0.20 0.88 0.50
g DTS 474107 5.61+1.11 0.002 5.88+1.25 5.81+1.29 0.75 0.04

PreE Preexercise, PostE postexercise, pV0 ; ml/kg/min peak O, consumption, HRR . heart rate reserve, HRR ; heart rate recovery, CRI

chronotronic response index. DTS Duke Treadmill score
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Affiliations & Notes Vv Article Info v aeI’ObOI k ve
Antrenman gug
— : - yok Antrenmani
Denetimli aerobik ve glic Antrenmani
NT (n=21) SET (n=22)
Recipient age (year) 59 +11 57 + 10
5 gilin aerobik Donor age (year) 35£12 30£14
Height (cm) 172+ 8 170 £ 10
. . . Weight (kg)* 8
60-80% VO peak Kosu bandi ve bisiklet ergometresi cight (ko) s o
(30-45 d k) Ischemic time (min) 255 + 103 263 + 80
Time posttransplant (year) 4.4 £33 5.4 £ 4.9

Demografik bilgiler
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Denetimli aeroboik ve glic Antrenmani

Son 4 hafta

Males, n (%)

Recipient age (year)

3 glin surekli aerobik antrenman

siirekli 2 gln aralikh antrenman Donor age (year)
Aerobik
Antrenman Height (cm)
80% VO,peax Kosu bandi ve bisiklet ergometresi(45 dk) Weight (kg
Ischemic time (min)

Arallkll B|5|k|et G o Time posttransplant (year)
Antrenman

Tepe gug cikisinin 10 tekrar baslangic

%90-%100 25 tekrar hedef

Denetimli
aeroboik ve

Antrenman gug

yok Antrenmani

NT(n=21) SET (n=22)

18 (86) 17 (77)

59 +11 57 £ 10

35+12 30+14

172+ 8 170 £ 10

93 +14 80 22

255+ 103 263+ 80

4.4 £33 5.4 4.9

Demografik bilgiler
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Denetimli aerobik ve gii¢ Antrenmani

_ MOIeS' ’ (O/O)
Recipient age (year)
- e

Height (cm)

Weight (kg)*

Ischemic time (min)

Time posttransplant (year)

Demografik bilgiler

Denetimli
aeroboik ve

Antrenman gug

yok Antrenmani

NT (n=21) SET (n=22)

18 (86) 17 (77)

5911 57 £ 10

35+12 30+14

172+ 8 170 £+ 10

93+14 80 +22

255+ 103 263 + 80

4.4+33 5.4 £4.9
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Test Protokolii Asamalari

Baslangi¢ Giicii
15 Watt

n Her 2 Dakikada
+15 Watt Artis

\ a Maksimal Yorgunluga Kadar
/ Devam Eder

BISIKLET ERGOMETRESI
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Zaman (Dakika) Giig (Watt)
0-2 15W
2-4 30w
4-6 45 W
6-8 60 W

8+ 75+ W

Evre

Isinma

Hafif

Orta

Orta-Agir

Maksimale Kadar

Olciilen Parametreler

O, Tiiketimi
Oksijen alimi (VO,)

CO; Uretimi
Karbondioksit atimi (VCO>)

Ventilasyon
Dakika ventilasyonu (VE)

Solunum Degisim Orani
RER (VCO2/VOy)
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Ol¢iim Zamanlari
Q istirahat
Bazal kalp fonksiyonu
O %25 Pik Giig
Hafif egzersiz

%50 Pik Giig
Orta siddet egzersiz

o %75 Pik Giig
Yogun egzersiz

[KI BOYUTLU TRANSTORASIK EKOKARDIYOGR AFI
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HT sonrasi aerobik egzersiz egitimi ile birlikte kalp rehabilitasyonunun
rutin olarak kullanilmasi 6nerilmektedir. Bu yaklasimin kisa vadeli
faydalari arasinda egzersiz kapasitesinde iyilesme ve obezite,
hipertansiyon ve glikoz intoleransi gibi kardiyovaskiiler risk faktorlerinde
olasi degisiklikler sayilabilir. Su anda potansiyel uzun vadeli faydalar
hakkinda herhangi bir bilgi bulunmamaktadir.

Kanit Seviyesi | Dlizey B

HT sonrasi, fiziksel ve tibbi olarak egzersiz yapabilen yetiskin ve pediatrik
hastalar (2-18 yas) icin aerobik egzersiz egitimi ile birlikte rutin olarak
kardiyak rehabilitasyon kullanilmasi 6nerilir.

Bu yaklasimin kisa vadeli faydalari arasinda egzersiz kapasitesinde
iyilesme ve obezite, hipertansiyon ve glukoz intoleransi gibi
kardiyovaskiiler risk faktorlerinde olasi degisiklikler sayilabilir.

Su anda potansiyel uzun vadeli faydalar hakkinda herhangi bir bilgi
bulunmamaktadir.

Kanit Seviyesi | Diizey B

Egzersiz temelli kardiyak rehabilitasyonun bir yil icinde yeniden
hastaneye yatis oranlarini azalttigi da gosterilmistir.

Kanit Seviyesi | Diizey B

Uzun vadeli kardiyovaskiiler saglik icin haftada 150 dakika orta
yogunlukta egzersiz veya haftada 75 dakika yiiksek yoqunlukta aerobik
egzersiz yapilmasi tesvik edilmelidir. Ek olarak, yiiksek yogunluklu
aralikli antrenman (HIIT) maksimum kalp atis hizini ve aerobik giici
artirabilir ve bazi transplantasyon sonrasi hastalar icin distintlebilir.

Kanit Seviyesi | Diizey B
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HT alicilarinda, kemik mineral yogunlugunu geri kazanmak ve CS ve CNI
tedavisinin iskelet kaslari Gizerindeki olumsuz etkilerini 6nlemek icin
direng egzersizleri de siddetle tavsiye edilir. Direng egzersizleri, kemik
mineral kaybi ve kas atrofisi icin diger tedavilere ek olarak yapilmahdir.
Kanit Seviyesi | Diizey B

Ev tabanli kalp rehabilitasyonu (HBCR), merkezde kalp
rehabilitasyonuna (CBCR) katilamayan, klinik olarak stabil, diisiik ila orta
riskli kalp nakli (HT) hastalarinin erisimini artirmak icin bir alternatif
olabilir. HBCR, HT hastalarinda fonksiyonel kapasiteyi ve saglikla ilgili
yasam kalitesini iyilestirmek icin CBCR'ye alternatif olarak
onerilmektedir. Kisa streli CBCR ile HBCR'nin birlesimi olan hibrit
kardiyak rehabilitasyon (HCR), HT alicilarinda dikkate alinmali ve
fonksiyonel kapasiteyi iyilestirmek icin CBCR'ye alternatif olarak da
kullanilabilir.

Kanit Seviyesi | Diizey B

HT alicilarinda fiziksel aktivite ve zindeligi degerlendirmek, tesvik etmek
ve izlemek icin mobil saglik hizmetleri dikkate alinmalidir.
Kanit Seviyesi lla Diizey B
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Pediatrik HT sonrasi egzersiz tesvik edilmelidir, ancak uzun vadeli Pediatrik kalp nakli yapilan hastalar, cocukluk cagi obezitesi,
faydalarina iliskin veri bulunmamaktadir. Egzersizin fonksiyonel yetiskinlikte ortaya ¢ikan diyabet, sistemik hipertansiyon ve
kapasitede kisa vadeli iyilesmeler sagladig ve obeziteye bagl dislipidemiyi azaltmak icin glnlik fiziksel aktivite yapmaya tesvik
morbiditeyi azalttigi gésterilmistir. Ozel egzersiz programlari, HT edilmelidir. Bu hastaliklarin tiimi son yirmi yilda daha yaygin hale

alicisinin 6zel ihtiyaclarina ve komorbiditelerine gore uyarlanmalidir.  gelmistir ve erken kardiyovaskiler hastaliklar icin risk faktorleridir.

Kanit Seviyesi lla Diizey C Kanit Seviyesi lla Diizey C

Pediatrik kalp nakli yapilan hastalarda yasa ve gelisim diizeyine uygun
egzersiz programi, dayanikhligi artirabilir ve bu husus pediatrik kalp
nakli yapilan hastalar ve ebeveynleri ile goristlmelidir. Performansi
kaydetmek ve motivasyon saglamak icin mevcut elektronik/cevrimici
teknolojileri kullanarak egzersiz programlari ve ginlikler sunulmahdir.
Kanit Seviyesi lla Diizey C




GORUSLER

ELESTIRILER

Katiliminiz cin tesekkiir ederiz!

SORULAR




