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Louis Washkansky (1913 — 21.12.1967)







December 4, 1967

Chris Barnard, M.D.
Groote Schurr Hospital
Cape Town, South Africa

pear Chris:

We read with fantastic interest your accomplishment of last Sunday evening,

I am confident that DeBakey and Kantrowitz will not be far behind, From the
reports we have in our newspapers I would judge that you did a remarkable job
synchron g the ingredients of success for a heart transplant. Be certain

wave of the EKG during the next several weeks for indicgsms

appears to be the earliest herald of important graft in
® medical community wishes you success and compliments vy (,
most significant event. Best wishes to you,

Sincerely yours, -

. - ‘
/(/"""“‘*M'( { dlzivvrwk

ACHUEVEMENT AND BEST WISHES FOR COMPLET=E RECOVERY Norman E. Shumway, M.D. /

OF THE PATIENT = MICHAEL E DE BQKEY MD

" T CT-658 AAA

-

‘ARHEST CONGRATULATIONS ON YOUR EPOCHAL

p © 0 milh



Report of the cardio-surgeons meetmg
28.12.1967, Chicago

Dr., Christiaan Barnard of Cape Town, South £
pervised the team that performed the first
was invited to be present after it became apP®
in the U.S.A. would permit it. Prior to the general dlSCUSSan Dr.
Barnard related in detail many of the technical aspects of the operation
that was performed on Mr. Washkansky. Several of the other surgeons
asked for specific information concerning the operative techniques, the
selection of the patient and the pharmacclogic and therapeutic program
in the postoperative period. The operative technique which was used was
a modification of the procedure described by Dr. Norman Shumway of Stan-
ford University. The program for immunosuppressive therapy was essen—
tially that which is employed by Dr. David Hume and his team in kidney
transplantation in Richmond, Virginia. 1In general it was clear that the
techniques that were employed were directly derived from the experimenta:
experience of the American surgical laboratories. Somewhat later in the
program, aside from the general discussion as outlined, Dr. Adrian
Kantrowitz of Maimonides Medical Center also discussed in some detail
the technical aspects of the case which he performed two or three days
after the operation in Cape Town. The operative technique used by

Dr. Kantrowitz is also a modified Shumway procedure.
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NE Shumway
6.1.1968 prva transplantacia srdca u dospelého v USA
Pacient zil 14 dni.




O "Hara Chicago 28.12.1967

C Barnard, DM Hume, ME de Bakey, A Kantrowitz ME Shumway




8.7.1968
54-rocna pacientka (prezila 5 hod)
II. chirurgicka klinika LF UK

Sig¢ka Haviar Akademik prof. MUDr. Karol Sigka, DrSc.
MUDr. K. Kuzela



20.-21.3.1998

Transplantacia srdca po 40 rokoch
Prof. MUDr. V. Fischer, NUSCH
58-rocny pacient
Prezil temer 10 rokov

Iniciator: Prof. Juraj Fabian
Fabian J, Fischer V, Goncalvesova E, Olejarova I, Slugen I.

Prvé Uspesné transplantacie srdca na Slovensku.
Cardiol 1999;8:12-18

K 31.12.2015 342 transplantacii srdca
201 pacientov zije; 39 na listine

50 % preziva 12 rokov, 1x 25 rokov




Operacie u transplantovanych
pacientov

DlhSie prezivanie
UK: 1 rok 90 %, 10 rokov 50 %
Vyssi pocet nekardialnych operacii
25 -30 % operacia do 2 rokov
Operacia: elektivnha / urgentna
Medicinske alebo chirurgické problémy — OAIM
Operacie v centrach?
Malignity!
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2001

1960

- 1596 1.3 years
1591 9.8 vears
9.8 VEars
1985
B.1 years
Tirme to 50% Survival
1974
1970 Fyear
1 week

1970 1980 1950 2000

1960, Surgical technigue
of heart transplantation
pioneered by

Mormand Shumway

1967, Christiaan Barnarnd
performs the first human
1o human heart
transplantation

1969, Denten Cooley
uses first total artificial
heart as a bridge to
transplant

197 3. Philip Caves develops
technique of endomyocardial
biopsy. Margaret Billingham
develops a system for reading
specimens

1983, Cyclosporine
approved by the FDA

1984, First successful
use of a ventricular assist
device

1991, Sievers develops
the bicaval technigue for
orthatopic heart
transplantation

1550, Introduction
af MMF and tacralimus

Late 1990%, Trials with
sirclimus and everalimus.
Introduced clinically early
2000 (everalimus not yet
FDA approved in the LSA)

Expected Advances

Expected advances in
organ preservation
immune monitaring,
and immunosuppression

Souwrca: JAC

008 American College of Cardiclogy Foundalion



Anestéziolog a pacient s TX srdcom

1. Pozna zmenenu fyziologiu a farmakologiu
2. Pozna komplikacie transplantacie

3. Pozna vedlajsie uCinky imunosupresie
4

5

Vie pripravit’ anestéziologicky (perioperacny) plan
Spolupracuje s transplantacnym centrom (NUSCH)

Kontrolny protokol



A. Zmenena fyziologia ‘f

/

LI
Predsiene su nasité na zvysky predsieni prijemcu

Denervované srdce (Sy Psy), vnutorne mechanizmy
aktivne

1. Impulzy prijemcu na EKG nezistitel'ne, neprekrocia
suturu (obcas ale 2 x P vina)

2. Sinus darcu: bez autondmnej inervacie sympatiku
a parasympatiku

= frekvencia: 90 — 100/ min
3. Odpoved’ na baroreceptory (aorta, carotis) spomalena
4, Zavislost' na cirkulujucich katecholaminoch



Ortopicka transplantacia srdca

1. After the recipient is 2. The posterior walls of 3. The left atrium of donor POSTOPERATIVE RESULT

placed on cardiopul- the recipient's left and heart is anastomosed to
monary bypass, the right atria are left intact.  the recipient’s residual
heart is removed., posternior atrial walls, and

the other atrial walls, the
atrial septum, and the
great vessels are joined.



Dosledky denervacie

Chyba priama sympatikova reakcia na intubaciu, trakciu,
hypoxiu, hyperkapniu, hypovolémiu, povrchnu anestéziu ...

Frekvencia srdca nie je indikatorom spanku

Chyba rychla odpoved' na zmeny volémie, periférnej rezistencie —
kolisanie TK

Chyba reakcia baroreceptorov na hypertenziu.
Chyba tachykardia po atropine, pavulone, syntostigmine

Reakcia MOS na cirkulujlce katecholaminy pritomna, ale reakcia
na hypovolémiu, vyzodilataciu a hypotenziu je pomala

Zvyseny beta ucinok adrenalinu, izoprenalinu (liecba
bradykardie).

Presynapticka supersenzibilita na katecholaminy (reuptake)



Dosledky denervacie

Chyba tachykardia na kompenzaciu hypovolémie....

MOS je udrziavany Starlingovym mechanizmom
- LVEDV = stroke volume = ejekcna frakcia = MOS

Extrémna citlivost’ na plniace tlaky
- vyhnut' sa hypovolémie hypotenzie, vazodilatacii

Zachovana reflexna venokonstrikcia



Srdcovy vydaj
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Rozdiely medzi normalnym a transplantovanym
srdcom

Kategoria Normalne srdce Transplanované
srdce

Inervacia

Pokojova
frekvencia

EKG

Odpoved’ na
hypovolémiu

Senzoricka
Sympatikova
Parasymatikova

60 — 100/min

Sinus rytmus

& MOS
neurohumoralnym
mechanizmom

(frekv. + kontraktilita)

Ziadna inervacia

90 — 110/min

2 X P vlna mozna,
fibrilacia/flutter
predsieni

MOS silne zavisly
od vendzneho navratu
(od preloadu)



Poruchy rytmu

Arytmie bezné prve tyzdne, neskor pokles

- chybanie upokojujuceho vagu

- poruchy prevodu

Ischémia SA uzla — bradykardia, hypotenzia

10 - 30 % ma BPRT/BLRT (zakryva znamky ischémie)
Casty AV blok I. st.

5 - 10 % ma kardiostimulator e




Dalsi vyvoj denervacie

Po 15 rokoch aj kompletné zotavenie
sympatikovej (nie Psy) inervacie

Aj angina

Zastavenie obehu po prostigmine
Vazovagalny synkopy



Poruchy rytmu

ol S

Cirkulujuce katecholaminy
Ejekcia transplantatu
Chybanie n. vagus
Ischémia SA uzla



Uéinky liekov na denervované srdce

Adenozin 4x vysSia blokada SA, AV Hypersenzibilita
Digoxin Minimalny ucinok na AV Denervacia
Atropin Ziadny Gc&inok Denervacia
Adrenalin + INO, Chrono Hypersenzibilita

Noradrenalin

+ INO, Chrono

Hypersenzibilita

Izoprenalin

Normalny chrono

SCh Nie bradykardia Denervacia
Syntostigmin | Nie bradykardia Denervacia
NG Bez tachykardie Porucha baroreceptorov




B. Problémy po transplantacii

1. Allograft vasculopathy (CAV)
2. Rejekcia

3. Imunosupresia

4. DalSie ochorenia



1. Postihnutie donorskych koronarnych ciev
— allograft vasculopathy (CAV)

PriCina smrti po prvom roku
Imunologicky mechanizmus
Porucha (distalnej) mikrovaskulatury
Zhrubnutie intimy Bez anginy

Prejavy: - dysfunkcia I'avej komory (echo)

- arytmie
Dg: IVUS, koronarografia
Akcia: udrziavat’ koronarny perfuzny tlak




Allograft vasculopathy

NORMAL VESSEL

CAV VESSEL

DIFFUSE LUMINAL

NARROWING
FOCAL LESIONS

Typical Atherosclerotic lesions Vessel Narrowing in CAV



2. Rejekcia @

Imnosupresia: balancovanie medzi
- Infekciou a
- rejekciou

Akutna rejekcia v 1. roku 40 %, neskor pokles
(compliance lieCby, hospitalizmus!)

Priznaky rejekcie:

- prirastok hmotnosti, retencia tekutin
- unava, horucka, dychavica

- bradykardia, fibrilacia predsieni

- porucha funkcie myokardu




Rejekcia

Dg: pravidelne endomyokardialne b|0p5|e
- Infiltracia lymfocytmi AT AT

Liecba:

- Uprava imunosupresie

- imunoglobuliny plazmafereza
- mechanicka podpora

Operacie v Case rejekcie: vysoka mortalita



3. Dalsie ochorenia

1. Ako pricina zlyhania srdca (systémove)
2. V suvislosti s Hx, medikamentami
3. Kombinacia faktorov

> Generalizovana ateroskleroza

» Diabetes mellitus

> Cardiomyopatia (sarkoidna, amyloidna)
> Epilepsia

» Hypertenzia

> ACE inhibitory v liecbe



4. Imunosupresia

Trojkombinacia
1. Azatioprin (Mycophenolate)
2. Cyklosporin (Tacrolimus)

3. Prednizolon



Trojkombinacia (davky)

Azatioprin
Inhibicia T, B buniek —

WIS, 0 A

p.o. (1/3 i.v., iritujuce) —

Cyklosporin (calcineurin inhibitor na IL-2)
Nefrotoxicita
Variabilna p.o. biodostupnost’

Anaphylaxia |
Bohaté interakcie = | ==

Prednizolon

Hypertenzia, ...
HK ako nahrada




MajcastejSie pouzivané imunosupresivne lieky po transplantacii

srdca su:
Uéinna latka Mazov preparatu Liekova forma
cyklosporin Sandimmun Neoral roztok [ kapsuly
Equoral
takrolimus Prograf kapsuly §
Advagraf =
mykofenolat mofetil CellCept kapsuly / tablety
Myfenax
: . Vit ®
mykfenolova kyselina  Myfortic tablety fl%?wm
&
azathioprnn Imuran tablety o s
everolimus Certican tablety T Growans
o | & (Eeoimus) me
sirolimus Rapamune tablety R ok
prednizon Prednison fablety




Liekové interakcie — opatrnost’ pri suc¢asnom uzivani inych liekov.
MNajcastejSie interakcie cyklosporinu a takrolimu:

Zvysuju koncentraciu

zniZuju koncentraciu

erytromycin fenytoin
josamicin karbamazepil
klaritromycin fenobarbital
metoklopramid rifampin
isoniazid
diltiazem probucol
nikardipin cholestyramin
verapamil
ketokonazol sulfadimidin
flukonazol
itrakonazol
kontraceptiva naficilin
danazol primidone




Imunosupresiva

Patient’s
drug regimen

Mechanism of
action

Class

Side effects
that have

direct anesthetic

impact

Black box
warning

Tacrolimus (Prograf)

Mycophenolate
mofetil (CellCept)

Prednisone

Table 5. Review of Immunosuppressant Therapy

Inhibits T- lymphocyte activa-
tion

Forms complex that inhibits
calcineurin phosphatase

Inhibits interleukin-2 gene
expression in T helper cell

Inhibits inosine monophos-
phate dehydrogenase

Cytostatic effect onT- and
B-cell lymphocytes

Anti- inflammatory effects on
organ systems

Immune suppressant,
calcineurin inhibitor

Immune suppressant

Adrenal glucocorti-
coid, endocrine-
metabolic agent

Hypertension
Diabetes
Neurotoxicity

Renal insufficiency

Anemia
Leukopenia

Thrombocytopenia

Hypertension
Diabetes

Neurotoxicity

Increased suscep-
tibility to infection

Development of
malignancies due
to immunosup-
pression

Increased suscep-
tibility to infection

Development of
malignancies due
to immunosup-
pression

MNona



Imunosupresia - nasledky

Infekcie (chyba horucka a leukocytoza)

Malignity: koza, lymfom (Epstein-Barr) — acyclovir
Poskodenie obliciek

Anémia, trombocytopénia, leukopénia

K+ Mg+

Hypertenzia, diabetes, neurotoxicita

Anafylaxia, horucka

Muskulo-skeletalne problemy

©NO LA WDNRE



Atypicke infekcie

Vcasne (20% podiel na mortalite)
Stafylokokova mediastinitida
CMV infekcie (krvné transfuzie)

Toxoplasmosa gondii, Listeria monocytogenes, salmonela,
mycobacteriae

Pnaumocystic carinii, Legionella pneumophilia
Aspergildza, Candida, herpes
Problémy s hojenim ran
Akcia: Diagnoza, antibiotika, antivirotika.
Asepsa, asepsa, asepsa ....



Chirurgickeé ochorenia HTx

Abscesy

Inguinalna hernia

Perforacia gitu

Cholelithiasis, pancreatitis
Gingivitida, stomatologoia
Tehotenstvo, preeklampsia, SC



C. Anestéziologicky plan

Perioperacny pristup
Predoperacné vysetrenie
Priprava

Anestézia

- premedikacia

- Uvod

- monitorovanie
Pooperacna starostlivost’

Spravidia NYHA 1!



Predanestetické vysetrenie

Dispenzarizacia v transplantachom centre
- funkcia graftu (echo) ] o
- stav rejekcie (endomyokaridalna biopsia)

»

- stav konarnych ciev (angiografia) _ NARODNYUsTaY
- StaV CMV CHOROB, A.S.

-----

Ziskat’ udaje OZaT NUSCH
Imunosupresivna liecba
Tolerancia namahy, ortopnoe
Depresia

Kalium, oblicky, KO, zrazanie
AB prevencia



Zakladné ulohy OZaT NUSCH pre HTX

primarka doc. MUDr. Eva Goncalvesova, CSc.
Tel: 0259320 111 I8

Dlhodoba starostlivost’ o pacientov | |
Diagnostika a liecba

Narodn y d vy h vhycl hchoréb, a.s.
Bratislav

- akutnej rejekcie s W s

- kardiologickych ochoreni (dysfunkcia §tepu,
vaskularna choroba stepu, chlopnové chyby,
artériova hypertenzia)

- d'alSich pridruzenych mimokardialnych ochoreni
(nefropatia, hyperlipoproteinémia, infekcia,
malignity),

Konziliarne sluzby pre imunosupresiu a

antimikrobialnu prevenciu a liecbu




Priprava na operaciu

Aktualny stav funkcnosti srdca:
- EKG, zat'azovy test, echo

Stav infekcie a rejekcie

Vplyv dlhodobej imunosupresivnej liecby

- urea, kreatinin, glykémia, AST, ALT, PT, INR
Funkcia kardiostimulatora / defibrilatora
PokraCovat’ v imunosupresivnej liecbe
Kortikosteroidy

Standardnd premedikécia

Aj jednodnova chirurgia



Anestézia

Zohl'adnit’ 1. stav pacienta, 2. druh operacie

Bez kontraindikacii pre RA (EA > SA); ale zrazaci systém,
preload. Asepsal!

Standardny monitoring + rozsireny p.p.
Invazivne vstupy asepticky, po nevyhnutny cas
CZK nie vpravo. SGK a kardistimulator

EKG: ischémia, poruchy rytmu; 2 x P

TEE — preload, kontraktilita

Filtre pre okruh, sterilny laryngoskop?
Osteoporoza, fragilna koza — polohovanie



Anestézia

SG katéter? Nie ak PM



Anestézia

Cyklosporin: rano 1/3 — 4 dennej davky i.v. (koncentracia
v krvi, oblicky)

Tromboprofylaxia

Chirurgicky protokol

Premedikacia obvykle

Opatrny uvod (preload)

Dychacie cesty: nie NTI, aj SGP; gingivitida,
lymfoproliferacia!

Preload, normovolémia

Cave venoOzny navrat; hypovolémia, hypozenzia,
vazodilatacia

Cave hyperventilacia a krce



Anestézia

Propofol, isofluran
Cis-atracurium — stabilita
Morfin: metabolity M6G a oblicky

Opatrne katecholaminy (fenylefrin, metaraminol, efedrin,
izoprenalin, noradrenalin)

Docasny kardiostimulator

Tachyarytmia: amiodaron, verapamil
Levosimendan: 24 hod infuzia bez bolusu
Nie beta-blokatory

Extubacia



Pocas operacie

Leukodeplecné latky perioperacne
proti tymocytom, T-bunkam

IL-2 receptor antagonista



Pooperacna starostlivost’

Komunikacia s transplantacnym centrom
Imunosupresia, antibioticka liecba (p.o.?)

Analgézia bez NSAID (oblicky)

LA, bloky, cave hypotenzia

VCas odstranit’ hadicky

Problémy: preload, infekcia, koagulacia, ticha

ischémia

Funkcia obliciek

PokracCovat’ v monitorovanej imunosupresii



Zaver

Pacienti vedia vela o svojej chorobe

Maju svojho transplantacného koordinatora
Jednoducha technika

Udrziavat' preload

Nie je odpoved’ na atropin - pouzit, izoprenalin
(efedrin); doCasny KS

Mat’ protokol
Asepsa
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