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IJoO . Surgical technigue was reported
= (Nerman Shumway)

|ja = first successful human heart
Stransplant by Christian Barnard

= &1070- Recipient selection criteria
=" standardize

~ * 1973 - Surveillance endocardial biopsy
(Philip Caves)
* 1977 - Distant donor heart procurement

® 1981 - Cyclosporine introduced in post op
Mmanagement
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NOTE: This figure includes only the heart transplants that are
reported to the ISHLT Transplant Registry. As such, this
should not be construed as evidence that the number of
hearts transplanted worldwide has declined in recent years.
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'ia.hsplantation IS the.Erocedure by which
ialling heart is replaced with another heart from
ole donor.
5;19 indication
s -

gt N
R

~ The procedure is generally reserved for patients with:
- - end-stage congestive heart failure with a

- prognosis of less than a year to live without the
ransplant

- not candidates for conventional medical therapy or
?ﬁave not been helped by conventional medical
erapy.



Bl e

— ] J

I
Cand‘d:-'- or cardiac transplantation generally.

oresenttwith New York Heart Association (NYHA)
m=*e [\ symptoms.

| T on fractions of less than 25%.

= -mpts are made to stabilize the cardiac condition
=W fhﬂe the evaluation process is undertaken.

- e The interim therapy can include oral agents as well as
=~ Inotropic support.

* Mechanical support with the intra-aortic balloon pump or

* Implantable assist devices may be appropriate in some
patients as a bridge to transplantation.
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— -'.J"E:Qngenital heart disease for which no

- conventional therapy exists or has failed -
1%
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Jscmaem > cardiomyopathy:

Bhgenital heart disease for which no conventional
tIEra| y exists or that conventional therapy has failed

=T 25%
;_rqactable angina or malignant cardiac arrhythmias
_'_ or which conventional therapy has been exhausted

f._: - PVR < 2 Wood units
Age < 65 years
Ability to comply with medical follow-up care
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AGENSGEN IS eNeletiveNssue; patients whor

ZlieN0lCErr tian 65 years arerevaluated on an

IIEIVidUBIasis.

PVR > 4 Wood units

AcuVersystemic infection

AGEVE systemic disease such as collagen vascular

= diSegse or sickle cell disease

= S ACtIVe malignancy: Patients with malignancies

— Who have demonstrated a 3- to 5-year disease-

~  free interval may be considered, depending upon
- the tumor type and the evaluating program.

* An ongoing history of substance abuse (eg,
alcohol, drugs, tobacco)

®* Psychosocial instability
* |nability to comply with medical follow-up care
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YENtHEIES are excised, Ieavin%the great vessels, right atrium, and
Efisaulifroi the recipient. (Shamway-Lower)

IEICBRoIFhEaNt Is then sewn to these areas.

IMENdIEeial anastomosis method is simpler and saves perhaps 10-
ISHNIRUEES ofi Ischemic time.

ASrEcENnt trend has been to revert to bicaval anastomoses rather
HIanHght atrial anastomoses in an attempt to decrease the

e

* Jncidence of postoperative tricuspid insufficiency.
“*Jhe donor heart can be better preserved by continuous cold
~ retrograde blood cardioplegia through the coronary sinus. Of
- course, topical cooling of the graft continues to bethe primary
means of graft preservation.

° A catr_diac allograft can be sewn in a heterotopic or orthotopic
position.

* The Incidence of tricuspid regurgitation is reported to be as high as
47-98% following heart transplantation (Chan, 2001). Some_
centers have now begun to prophylactically perform trlcusPld _
annuloplastv on donor arafts before performina the transolantation
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Completed bicaval transplant technique
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operative details

.

ES50IF agEN e the donor neart regains eneragy.
SLOores.

ey extremely dependent on circulating calcium
BI5.

Imunoesuppression is started soon after surgery.
SEVeral regimens can be used, including
Spretransplantation induction therapy or simply

= postoperative maintenance therapy. The choice of
=~ = regimen: is dependent upon the training and

k =
-

= experience of the transplant center.

~ ¢ Once stabilized, the patient is rapidI%/ weaned from the
ventilator and the pressors. The posttransplant
hospital stay can be as short as 5 days, depending
upon the condition of the recipient prior to surgery.
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Edemyoecardial biopsies are performed to assess
for rlllq,fe raft rejection. Every week for the first
BRI, Vith the frequency decreasing over time.

REGUI tlon of Immunosuppression Is being
r]d sted during first month.(regular follow-up).

=—r he frequency of visits gradually diminishes until
, J‘l?he patient Is generally seen on an annual basis.

— C—ertaln centers perform coronary angiography

~ annually after transplantation to monitor the
patient for the development of allograft vascular
disease.
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oimplications -

SIEEGIRENTeoM the suture lINESIIIIS IS a) rare eecurrence but may.
fENEexploration in the early: postoperative; period.
IENEIectioncanrocclifmmediately afiterolood ow: s s

ditertherallegrait and up te 1 week after surgery despite
PEULICMmMUNesUppression.
fiEEEHEIENS ChHE primary. concern in transplant patients. Preventive
BOES shiould be instituted. Bacterial or fungal . I?roRhyIaX|s flor
IEUBGEYSUS carfnii s universally administered, as is therapy for
VNVAIRTECTION.
syehigtric disturbances from steroid therapy can occur in the
imediate posttransplant period.
& Earadiac rejection Is to be expected and should be detected by
—— endomyocardial biopsy. The process can be treated with steroid
— therapy alone, polyclonal antibody therapy, or monoclonal

- antibody therapy.

¢ Allograft vascular disease is the main cause of late graft failure
and death. The coronary arteries develop a progressive concentric
myointimal hyperplasia.Can develop as early as 3 months after
transplantation. The cause of the Froces_s Is'unclear. However,
CMV infection and recurrent rejection episodes are thought to be
associated with the cause. The only available therapy is
retransplantation. The process can sometimes be treated by
stenting of the diseased vessels.
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J—\mérvﬁ' ed heart - hence dependant on its own
IFIEf lru hythm

R esu _c cardlac output iIs normal in most patients
zlle ;seSponds approprlately to exercise

f, z il_eft ventricular end diastolic pressure is elevated
- e LV mass is increased
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Jigue features: J"
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e RV |s eaS|Iy damaged and may initially
iUNCEEeR as a passive conduit until recovery
OCCUr “(RA and RV dilated for first week)

Rig| ‘f5|ded function is directly dependent upon
== the ischemic time incurred prior to re-
mplantatlon and the adequacy of preservation.

=
':--* "fPre op pulmonary hypertension also affects RV
-~ function

* VVentricular arrhythmias are similar to normal
hearts
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iEslie compatibility for transplantation
WEShLic 'edltlonally required only HLA-A, HLA-
5 B, clgle dFHLA-DR typing

CL $ent data support the conclusion that

%‘_g‘-é- [A matching confers an important benefit

= __L_after heart transplantation, and probably
-~ after heart-lung and lung transplantation

* Heart and lung allografts tolerate only 4 to
6 hours of ischemic time
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orele DSteroids
ne

V' J"JI Synthesis Inhibitors.(Cyclosporin
gSAYNRhibits the gene activation necessary
for J'ﬁ productlon) Tacrolimus.

_me vitors of DNA Synthesis.AZA, MMF.
== fS|gnaI Transduction Inhibitor.Rapamycin.

’ﬁeceptor Antagonists and Monoclonal
-Antibodies.Polyclonal anti-T-cell
preparations(ATG).

1L




ADULT HEART RECIPIENTS

[Fduiction Immunosuppression (Transplants: 1995, 2000 andi2005);

RS

¥ 1995 2000 = 2005

ny Induction Polyclonal
ALG/ATG

i‘>l

IL2R-antagonist
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ADIDIEI I EARAFINRAIN !!] ATHOI

ePleiBVIEIETasSuvivallby. Induction; [Yype
(rrclfl:)p]clfJES: /20 OO"O//OOJ, COﬂfJ] enal on survival to 14 (lr]y_,)

= No induction (N= 5,389)
\\ IL2-R antagonist (N=2,361)

- Polyclonal induction (N=2,339)
—— OKT3 (N=586)

1 2 3

Years

2007 P
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ABULET HEART ENTS

MEintenance Immunosuppression Drug inations at Time of Follovv~,,0
Fellow-ups: January 2004 - 0)0)5

® Other
® Tacrolimus

' Rapa + cellcycle
* Rapa + calcineurin

Tacrolimus + MMF
® Tacrolimus + AZA
= S 7 ., | ‘Cyclosporine + MMF
= ® Cyclosporine + AZA

Year 1 (N = 4,369) Year 5 (N = 3,732)
NOTES: Different patients are analyzed in Year 1
and Year 5. In the Year 1 cohort 73.9% of patients

ISHL T 2 O O 7 were on prednisone; in the Year 5 cohort 56.8% of

patients were on prednisone.
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ABULET HEART ENTS

MBiRtEnance Immunosuppression Drug inations at Time eiREeliow-up:.
Fellow-ups: January 2004 - 0)0)5

e

:"-_";--_'__"_:f:...-_-__-_-f'_,—'— ~ Europe: Year North Other: Year 1 Europe: Year North Other: Year 5
- 1(N=552) America: Year (N=45) 5(N=639) America: Year (N=29)
S e 1 (N=3,772) 5 (N = 3,064)

® Cyclosporine + AZA Cyclosporine + MMF ® Tacrolimus + AZA Tacrolimus + MMF

' Rapa + calcineurin 1 Rapa + cellcycle = Other None

] tD I S H L T 5 O O v :&TES; rDsif‘ferent patients are analyzed in Year 1

J Heart Lung Transplant 2007;26: 769-781
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arrand humoral

Calll llr- rejectlon s the classic form
or e ctlon and Is characterized by
= dvascular Infiltration of

-. S]mphocytes with subsequent

— 'myocyte damage and necrosis if left
~ _untreated.




Pathg'ﬁ ‘ yggjggy J“"

SmeYal rejection; is much more difficult to
("rmrr]c: rize and diagnose.

HUIoral rejection is thought to be a
JERET alized antibody response initiated by
SEVE -allunknown factors.

& e antibody deposition into the myocardium
fé%ults in global cardiac dysfunction.

~_* This diagnosis is generally made on the basis
of clinical suspicion and exclusion because
endomyocardial biopsy Is of little value.
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ADULT HEAR"
Hno::OJchIchrJom rU
(rollow Uuos: 1995 =T

No Hospitalization

= Hospitalized: Rejection Only
' Hospitalized: Rejection + Infection

= Hospitalized: Not Rejection/Not Infection
= Hospitalized: Infection Only

o — . Q%T . T T T
——— Up to 1 Year Between 2 and 3 Years Between 4 and 5 Years Between 6 and 7 Years
- . ] (N =19,425) (N=16,781) (N=14,451) (N=11,746)
ISHLT 2007 .
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(“Qr( aRVre C'"':'"' el 0)C G|
St tmg Very. early after transplantation
J\Jo angina - denervated heart

entricular arrhythmias, cardiac failure,
e & Sjlent infarctions, sudden death may be
_ ‘%he only manifestation

: '_;.-_ Lesions are of 2 types -

; type A - discrete stenosis of
proximal arteries

type B - long tubular constrictions
In distal arteries
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@ N not clear - CMV Infection,
J e AG rejectlon Lymphocyte derived
th factor are all implicated.

e TTeatment IS retransplantation



PATIENT SURVIVAIBAFTER REP l" | OF CAV. AND PATIENT S

INSRAYHENTS WITHOUT CAV”
e -
WElspEleRtSAARRINL994-|une 2004

\\ —No CAV(N=10,330) |
\CAV (N = 25597) """"""""

— - I I I I I I I I I

1 2 3 4 5 6 7 8 =10

TR Time after Report of CAV* (Years)
| — I S H L T 2 O O 7 * Patients without CAV conditioned on survival {a:

- median time of CAV development (514_days)""t,_j_,
J Heart Lung Transplant 2007;26: 769-781 i



AGE DISTRIBUTTION

O HEART RECIPIEN TS  (1/19¢

TS
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_ Recipient Age
{4)) ISHLT 2007
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APBISIEE EAR [ TTRANS PLAN TATION

—

eI EVIEIEIFSUIVIVaI DY AgerGroup (Transplantsas

—18-34 (N= 6,688) — 35-49 (N=17,969)
50-59 (N=25,166) —— 60-64 (N=9,648)
65-69 (N=3,241) 70+ (N=346)

I I I I I §

3 4 5 6 7 8 9 10 11 12 13 14 _15_
Years = *_*'
2007 e
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iz ;)] dll- ' N at risk at 22
years: 33

S = -
- =

_._h — __:.[-_2345678910111213141516171819202122

- Years

E -
P _ONAL S, 8 -
— - ___,:'-‘D -,-,_,.,l-._ =
F & o -
g/ % o -
2 I3 ¥ -
- B z | —— -
= 9
.y“:.“ :; O O —
L .(Q_ﬂll_;' TWH‘_;.'.J_ - —_—
_ i . —

J Heart Lung Transplant 2007;26: 769-781 i



.
ADUILLL HEART T R/—\;t}_#j;'] L ANTATION

MeplalEVEIEESURVIVal 'Oy Elid (Transplantsyd/io

— 1982-1991 (N=18,844) \\

——1992-2001 (N=34,987)
2002-6/2005 (N=9,459)

Z_l:-- 2 3 4 5 6 7 8 9 10 11 12 13 14 15
- Years e
4 ISHLT 2007 —
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ABUILT HEART TRANSE

—

aolzr-Meliar SiupvivEIReY _)lrlgr]O'SlS

R n
— Cardionyopathy (N = 27,393) Coronary artery disease (N = 27,846)
= Congenital diagnosis (N = 1,081) = Retransplant (1,255)
— Valvular (N= 2,027) = Other (N=1,578)

" 01 23456 7 8 9 1011 12 13 14 15 16 17 18 19 20
——— Years —
- Q@) 1sHLT 2007 Sy
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TRANSPLANTS

e by Year of Tir

=EAR

o) o n o

ﬂ _ (sreak) abe souop ueap
N N «H =€ 10

| | | _

_ _ _ !

n
™

Mean Age

-

PJo)ple

11-17 = 18-34 35-49 ®50-59 ¥ 60+

% 0-10

2007
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APDUISFHEART T SPLANT
PDONOR AGE DISTRIBUTION BY LOCAJI®@IN
ransplant LWEENR a'nug_ﬁ._\w_a&d junerz00o

W 11-17 years W 18-34 years
@ 50-59 years O 60+ years

—

-

W 0-10 years
W 35-49 years

Europe North America Other
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APUINFHEART TRANSPLANTS: —

EC)PIEN AGE DISTRIBUTION BY LO -
ransp antsWZOO G —

B 10-19 years @ 20-29 years 0 30-39 years O 40-49 years
B 50-59 years O 60+ years

—

S 20%
0% -
Europe North America Other
ISHLT 2007

J Heart Lung Transplant 2007;26: 769-781



APIOICIE T EARTR

Furictioriz] Jra GUS o'f S
(Follow-tos: ik

No Activity Limitations = Performs with Some Assistance = Requires Total Assistance

S| — . . .

— = F-Year (N=15,388) 3Years (N=13,600) 5Years (N=11,698) 7 Years (N =9,306)

ISHLT o ==
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ADULLI HEART E(N]r);LEli\H—

EMPlOYInERESEEUS O f Surviving R

GEEBVWANPSIO95T=|une 2006)

' Retired

* Not Working

® Working Part Time

—————————————————————————————————————————————— — : e -~ = Working Full Time |

Working (FT/PT

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, status unknown)
Ye_ar (N 16 161) 3 Year (N=14,165) 5 Year (N=12,175) 7 Year (N=9,910)
ISHL T 2007 —
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FOSIEHEAR IRANSPLAN
Curntlzitivian 2eVe Jl—'ﬂC:‘ I

(FElBWANPSHAPHIFLSO4. —

MORBIDITY FOR ’\JU' LS

ervors ot 4
99y and January 2002

Follow-ups: April 1994-

December 1997

Follow-ups: January 2002 -

Yearr Postaliansplant
- Juine 2006)

June 2006

Outcome Within 1 Total N with Within 1 Total N with
— Year known response Year known response
Hypertension 68.9% (N = 6,425) 74.4% (N =7,099)
Renal Dysfunction 20.4% (N = 6,378) 30.4% (N =7.247)
Abnormal Creatinine < 2.5 mg/d| 11.3% 22.4%
Creatinine > 2.5 mg/di 8.1% 5.9%
Chronic Dialysis 1.0% 1.6%
Renal Transplant 0.1% 0.4%
- Hyperlipidemia 33.3% (N = 6,816) 67.8% (N = 7,640)
| Diabetes 20.9% (N = 6,433) 31.5% (N = 7,199)
~_ cardiac Allograft Vasculopathy 7.9% (N =5,847) 7.1% (N = 6,556)
"_:-::F.-: - --u- = -
ISHLT 507 :
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o Within 5 Total N with Within 10 Total N with
utcome
EEE— Years known response | Years known response
Hypertension 93.8% (N = 8,266) 98.5% (N = 1,586)
Renal Dysfunction 32.6% (N = 8,859) 38.7% (N = 1,829)

Abnormal Creatinine < 2.5 mg/di 21.2% 24.4%

Creatinine > 2.5 mg/di 8.4% 8.2%

Chronic Dialysis 2.5% 4.9%

Renal Transplant 0.5% 1.2%
Hyperlipidemia 87.1% (N =9,237) 93.3% (N = 1,890)
Diabetes 34.8% (N = 8,219) 36.7% (N =1,601)
Cardiac Allograft Vasculopathy 31.5% (N = 5,944) 52.7% (N = 896)

2007 -
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OM EFRONMNGARIDDIAC AL-EM?‘F\/ASU OPA
OMIEROM SEVERE RENAL DYSFUNGTION*

OIACNINECERMREGIPIENES (Follow-ups: April 1994-june 2006)

S
x e

T ~—

— Freedom from CAV (N= 18,278)

— Freedom from Severe Renal Dysfunction (N=20,115)

| 2 3 4 5 6 7 8 9 10
i Years S
a$3) ISHLT 2007 ==
Ung Trans® — e

J Heart Lung Transplant 2007;26: 769-781



MABIGNANCELOST By

liRuiaEVverPrevalence I

—

SURVIVG,

T
—

ART TRANSPLANTATION FO

>)

e e

YIS

T

'994—,!.' S20)10)6

—

—

Malignancy/Type 10-Year
Survivors Survivors Survivors
No Malignancy 20441 7780 1264
(97.1%) (84.9%) (68.1%)
Malignancy (all types 612 (2.9%) 1389 592 (31.9%)
combined) (15.1%)
Malignancy Skin 282 937 360
Type Lymph 142 127 38
Other 132 359 108
Type Not 56 39 126
prostate (11, sz Brtéepocarcinoma (7, 4, 2), Iung (5, 4, 1),

;-8;-3);cervical(2,4;0);, coton{2,-3;1);

and renal (2 7, 2) Numbers in parentheses are those reported within 1 year, 5
years and 10 years, respectively.

ISHLT
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EERONV FROVMFMALIGNANCY

N EERRECIPIEnts (Follow-ups: April 1994 —JURnesZ006)

Ny —

— All malighancy  — Lymph

- - - Years - :
Q@) isHLT 2007 S
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ADULT HEART TR
GEUISENGIRIDERLN (

Deaths: Janu

ANSEILAN T R
uary 1992 - June 2006)

_IP

0-30 Days
(N =
3,006)

CAUSE OF DEATH

31 Days -
1l Year

(N =
2,722)

>1 Year -
3 Years

>3 Years -
5 Years

(N =1,857)

>5 Years -
10 Years

>10 Years
(N =2,107)

CARDIACIALLOGRAET

52 (A7
VASCULOPATHY. 92 (.7%)

W25/ N25750) 222 (LS5 E74) S09N1d5750)

338 220
(12.4%) (10.3%)

SAN(25055); SoNA2076)

218
(10.2%)

16°(0:750) SN0:290)

276
(12.9%)

ACUTE REJECTION 193 (6.4%) 82 (4.4%) 69 (1.7%) 26 (1.2%)

LYIMBHOMA 2 (U 67) 961 (5-20)) 195/(4-850)

749
(18.5%)

S (0:-155)

442
(10.9%)

731(3:5%0)

MALIGNANCY, OTHER 1 (0.0%) 57 (2.1%) 340 (18.3%) 392 (18.6%)

CMV. 4(05155): SAN(1:2556)

393 896
(13.1%) (32.9%)

1N07055);

INFECTION, NON-CMV 180 (9.7%) 213 (10.1%)

NEURE S04 196
PRIMARY/FAILURE 26.7%) | 196

453

(75256) - 1.345(61550),

43(2:0%5)

304
(15.1%) (11.2%)

28 3N/28Y0) 28N (15055);
162 (5.4%) | 175 (6.4%)

365 . 579
(17.1%) | 298(16.0%) | 3, 30

17:(0:855)) 36/ (0:9%%) 200:955)
187 (8.8%) 339 (8.4%) 175 (8.3%)

~| GRAFT FAILURE 310 (14.7%)

TECHNICAL
= OTHER

| LE ORGA
i 268)(9:82%) 102 (5.52%) 91(7.6%) | 190/ (9.02%)

RENAL FAILURE 25 (0.9%) | 36 (1.7%) 65 (3.5%) | 225 (5.6%) 173 (8.2%)

0
bE4s +055), 06/ (4-5F5), 59M4%650) 172845 255), (A5750),
112 (4.1%) | 70 (3.3%) 62 (3.3%) 167 (4.1%) 83 (3.9%)

17:(0:955),
147 (7.9%)
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