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Normal life post transplant: How close are we?
Children with functioning allografts (1999-2007)
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OPTN/SRTR Data as of May 4, 2009
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Organ Procurement and Transplantation Network
(oPTN) and Scientific Registry of Transplant Recipi-
ents (SRTR). OPTN/SRTR 2010 Annual Data Report.
Department of Health and Human Services, Health
Resources and Services Administration, Healthcare
Systems Bureau, Division of Transplantation. Am J
Transplant 2012;12(Suppl).




CHP Liver Transplant (2001-Present):.
Post-transplant Patient & Graft Survival

Patient Survival N=292
Primary Graft Survival N=292
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Outcomes after Tx for PSC

(Miloh et al Liver Transplantation 17:925-933, 2011)

TABLE 1. Demographics and Clinical Data for Children With PSC and an Age-Matched Group at the Time of LT

PSC Group (n = 79) Non-PSC Group (n = 378) PValue
Age (years)* 12.6 £ 3.9 126 £ 3.9 0.96
Male sex (%) 58.2 45.5 0.04
Caucasian (%) 67.1 61.6 0.01
Calculated PELD score* 6.1 +11.3 6.6 +11.3 0.6
Hospitalization (%) 7.6 16.1 0.05
Intensive care unit admission (%) 13.9 17.2 0.6
z score for height* -1+15 -0.7+16 0.05
z score for weight* -0.6 = 1.5 -02 1.5 0.008
History of gastrointestinal bleeding (%) 27.8 27.0 0.9
Ascites (%) 40.5 40.7 0.9
[ntractable pruritus (%) 24.1 20.1 0.4
Hepatic encephalopathy (%) 7.6 19 0.01
Full-time school attendance (%) Not available Not available Not available
Mean time on the waiting list (months)* 10.2 £ 12.9 8.7+ 14.9 0.002




TABLE 3. Graft Types and Surgical and Posttransplant Courses for Children With PSC and an Age-Matched Group

PSC Group (n = 79) Non-PSC Group (n = 378) P Value

Gratft type [n (%)]*

Whole 56 (70.9) 299 (79.1) 0.05

Reduced 5 (6.3) 23 (6.1)

Split 3(3.8) 24 (6.3)

Living related donor 12 (15.2) 22 (5.8)
Roux-en-Y [n (%)] 71 (89.9) 195 (51.6) <0.0001
Biliary stent [n (%)] 37 (46.8) 173 (45.8) 0.3
Warm ischemia time (minutes)’ 43 = 15 49 = 22 0.2
Cold ischemia time (hours)’ 6.3 = 3.1 7.6 = 3.1 0.007
Primary nonfunction [n (%)] 2 (2.5) 7 (1.9) 0.7
Initial time in the pediatric intensive care unit 5.7 £ 6.3 5.9 5.3 0.2
post-LT (days]+
Total initial hospitalization post-LT (days]+ 18.1 = 14.2 31 =200 0.8
Biliary leak/other biliary complications in the 4 (5.1) 34 (9.0) 0.2
first 6 months post-LT [n (%)]
Anastomotic strictures in the first 6 months 2 (2.5) 20 (5.3) 0.3
post-LT [n (%)]
Intrahepatic strictures in the first 6 months 3 (3.8) 3 (0.8) 0.03
post-LT [n (%)]
Intrahepatic strictures in the first 5 years post- 7 (8.9) 10 (2.6) 0.01
LT [n (%)]
Cholangitis in the first 30 days post-LT [n (%)] 4 (5.1) 4 (1.1) 0.01
Vascular complications in the first 6 months 13 (16.5) 44 (11.6) 0.2
post-LT [n (%)]
1-year patient survival (%) 98.7 94.3 0.1
5-year patient survival (%) 86.6 88.2 0.3
1-year graft survival (%) 93.0 90.0 0.4
5-year graft survival (%) 76.1 79.5 0.6
Retransplantation within 1 month of primary 1(1.3) 11 (2.9) 0.3
LT [n (%)]
Retransplantation more than 1 month after pri- 6 (7.6) 22 (5.8)

mary LT [n (%)]




Patient and Graft Survival after LTx in
PSC
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Figure 1. Kaplan-Meier probability of patient survival over time
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Critical areas in long term pediatric

transplantation
= | ongterm outcomes
= Allograft outcomes over the long term
= Non-allograft related outcomes
= What do we mean by an “ideal” outcome
= Barriers to overcome

- = Better immune monitoring

= Investigating tolerance




Late Challenges After Transplant

» Long term management of
Immunosuppression

» Assessment and management of late

surgical and medical issues
» Late graft pathology

»PTLD
» Renal Insufficiency

» Recurrent Disease

» Neurodevelopmental Issues
. » Non-adherence e
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Organ Procurement and Transplantation Network
(0PTN) and Scientific Registry of Transplant Recipi-
ents (SRTR). OPTN/SRTR 2010 Annual Data Report.
Department of Health and Human Services, Health
Resources and Services Administration, Healthcare
Systems Bureau, Division of Transplantation. Am J
Transplant 2012;12( Suppl1).



Long term outcomes: what do we know?

Author

Year

# Patients

(adults/children)

872 children

461 children
167 children

179/114

834/166

Transplant years

(Follow-up
period)

>1year

» 5 years
»10 years
1984-1988
(20 year)

1989-1992
(17-20 year)

Notes

Graft survival
88%

20 year survival
rate for
children=77.1%




Impact of technical and immune complications on
long term outcome Duffy et al: Annals of Surgery 2010
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Impact of biliary complications

TABLE 2. Clinical Characteristics of All Patients Undergoing

LT From 19841988

All
Patients
im = 293)

20-yr
Survivors
in = 163)

Non-20-yr
Survivors
(n = 130)

P

Age (yT) 28 = 11
Age < |8 yr, (%) 129 (44)
Gender, % F |69 (38)
Urgent LT, n (%) 146 (49)
Total 1schemia time, h 1.7+ 21
Complex arterial 12 (4)
reconstruction, n (%)

Biliary complication, n (%) 20 (10
Retransplantation, n (%) 48 (16)
Rejection, n (%) 88 (30)

239 + 19
R6 (33
101 (62)
41 (25)
6.2 + 1.5

4(3)

11 (7
119

57 (315]

;] i a ka
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43 (33)

68 (33)

105 (46)

8.7 + 2.3
8 (4)

12(11)
37119
31027

0.06
0.01
0.03
0.01
0.03

0.97

(.04
0.02

[1':11.13

LT indicates hver transplantation.




Impact of immune complications

TABLE 2. Clinical Characteristics of All Patients Undergoing
LT From 1984-1988
All 20-yr Non-20-yr
Patients  Surviveors  Survivors
(n=293) (n=163) (n=130) P

Age (yr) 28 = 21
Age <18 yr, (%) 129 (44) ) 43 (33)
Gender, % F 169 (58) 01 (62) 68 (53)

Urgent LT, n (%) 146 (49) 41 (25) 105 (46)

Total ischemia time, h 7.7 = 2.1 S O BT7x23

Complex arterial 12 (4) 4 8(4)
reconstruction, n (%)

Biliary complication, n (%) 29 (10) 18 (11)

Retransplantation, n (%) 48 (16) 37(19)

Rejection, n (%) 88 (30) 57 (35) 31 (27)

LT indicates liver transplantation.

Duffy et al, Annals of Surgery, 2010 Ng et al, Pediatrics, 2009



Etiology of late mortality and graft loss
(Soltys etal, 2007)

Table 8: Eticlogy of late mortality after LT in = 34) ) ) ] o ~
Table  Etiology of late graft loss after LT in — 351
n
Malignancy — _
Recurrencalimetastasis & Chronic regection

Denowo malignancy 1 Crther

- _ : T
SepsiEfinfection 5 4.7 YEMDoCOUEIYS JIZ2gss

WSOF 5 47 Parenteral nutrition

PTLD L 4.7 Aegeneratrve nodular hyperplasia
Other 3 8.8 Fulminant liver failure

Cardiomycipathy Chromic cholangitis

Cystic fibrosis Acute rajection

dple=tic anemiz HAT
Cardiopulmonary 3 8.8 Biliary
Carebral edemaniarc: 3 8.8 Miszing

gin thrombosis 2.8 iy )

Pancreatitis 24
Liwar failura
Chronic rejection

Recurent disaasa
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EVIDENCE OF OVER IMMUNOSUPPRESSION (INFECTION) AS WELL AS
UNDER IMMUNOSUPPRESSION (IMMUNE INJURY)



Outcomes of 5-Year Survivors of Pediatric Liver
Transplantation: Report on 461 Children From a
North American Multicenter Registry

TABLE3 Immunosuppression Medications Taken by Survivors at
the 5-Year Anniversary Visit

Drug Patients Receiving Daily Dose,
the Drug, n (%) Mean = 50, mg

Cviclosporine 107 124

-T:-"

Tacrolimus 332074

Prednisone
Mycophenolate mofet
Azathioprine
Sirolimus

Single-drug therapy
Double-drug therapy
Triple-drug therapy

12t3 are for 447 out of 451 five-vear survivors; Information regarding Immunceuppression at
G60-month visit was missing for 14 survivors.




ARTICLE
Outcomes of 5-Year Survivors of Pediatric Liver
Transplantation: Report on 461 Children From a
North American Multicenter Registry
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TABLE2 Liver Tests, Biochemistry Results, and Outcomes 5 Years
After LN

Test

+ 5D % With

Abnormal

Mean

Test® [Q Non-PSC + PsC)
Alanine aminotransferase, [/ 124 14+ Al 31
Aspartate aminotransferase, /1 124 17 + 38 33
y -Glutamyliransferase, IL/ 380 65+ 130 L6 T a0
Total bilirubin, wmol/1 143 1B+ 278 g 3
Albumin, o/l 135 13 + 30 B 8
= 30

Serum creatinine, wmol/1 140 58 * 76 5 3
cGFR, mL/min per 1.73 m? 352 135 £ &1 13 E
(holesterol, mmol/L® 173 360+ 058 s 207
Triglycerides, mmol/L 167 1.01 £ 056 25 5
Hemoglobin, g/lLE 130 = 16 38
Heightfage, z score 341 072+ 143

= 25th percentile 47

= 10th percentile 29

= 3rd percentile 18
Weight/ange, z score 3564 0168+ 138

= 25th percentile 29 Miloh et al (2011), above
= 10th percentile

< 3rd percentile

[ R e



Critical areas in long term pediatric

transplantation

= | ongterm outcomes
= Allograft outcomes over the long term
= Non-allograft related outcomes
= What do we mean by an “ideal” outcome

= Barriers to overcome
© Better immune monitoring
= Investigating tolerance




ol Extra-Hepatic Morbidity at the 10-Year
Anniversary Clinic Visit

% of patients

cGFR <90 PTLD 1 BMI 1t choles  1rtriglyceride
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Health Status of Children Alive 10 Years after Pediatric Liver
Transplantation Performed in the US and Canada: Report of the Studies of
Pediatric Liver Transplantation Experience

Vicky L. Ng, MD, FRCP(C)", Estella M. Alonso, MD?, John C. Bucuvalas, MD®, Geoff Cohen, PhD*, Christine A. Limbers, PhD®,
James W. Varni, PhD?, George Mazariegos, MD’, John Magee, MD?, Susan V. McDiamid, MD?, and Ravinder Anand, PhD*, for
the Studies of Pediatric Liver Transplantation (SPLIT) Research Group*

Objectives To determine clinical and health-related quality of life outcomes, and to derive an “ideal” composite
profile of children alive 10 years after pediatric liver transplantation (LT) performed in the US and Canada.

Study design This was a multicenter cross-sectional analysis characterizing patients enrolled in the Studies of
Pediatric Liver Transplantation database registry who have survived =10 years from LT.

Results A total of 167 10-year survivors were identified, all of whom received daily immunosuppression therapy.
Comorbidities associated with the post-LT course included post-transplantation lymphoproliferative disease (in 5%
of patients), renal dysfunction (9%), and impaired linear growth (23%). Health-related quality of life, as assessed by
the PedsQL 4.0 Generic Core Scales, revealed lower patient self-reported total scale scores for 10-year survivors
compared with matched healthy children (/7.2 £12.9 vs 84.9 £ 11.7; P < .001). At 10 years post-LT, only 32% of
patients achieved an ideal profile of a first allograft stable on immunosuppression monotherapy, normal growth,
and absence of commaon immunosuppression-induced sequelae.

Conclusion Success after pediatric LT has moved beyond patient survival. Availability of an ideal composite pro-
file at follow-up provides opportunities for patients, families, and healthcare providers to identify broader sets of
outcomes at earlier stages, ultimately contributing to improved outcomes after pediatric LT. (J Pediatr 2071; 1




The “ideal” survivor?

= Allograft related criteria

= Normal ALT, t bili, albumin, ggt
o No CR, no Re-Tx,
= Monotherapy immunosuppression

= Absence of immune suppression morbidity

= PTLD, diabetes, growth deficit, renal dysfunction,
hypertension, anti-seizure medication




Contributors to late allograft
dysfunction

Technical
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Immune
adherence
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Critical areas in long term pediatric

transplantation

= | ongterm outcomes
= Allograft outcomes over the long term
= Non-allograft related outcomes
= What do we mean by an “ideal” outcome

= Barriers to overcome
© Better immune monitoring
= Investigating tolerance




Need for improved immune monitoring

KM Probability of rejection in 5 year
survivors Ng et al, Pediatrics, 2008
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Allospecific CD1544 T Cells Associate with Rejection
Risk After Pediatric Liver Transplantation
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Molecular
signatures-
rejection-free
outcomes after
liver
transplantation
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KIAADB41
FJL12547
LOC143458
Hs.439334
PDE3B
ESPL1
SPTLCH
Hs.506922
FLJ37451
ABCAS
MRPL30
KIAA1196
NUMA1
KIAADGDS
DND1
Hs.505218
DLL3
FLJ11183
Hs.370168
LOC119710
LOC402152
RERG
FLJ90430
DIABLO
C9on52
RPS6KAS
PTGER4
Hs.466017
DNCL12
PHC1
CYSLTR1
DKFZP434A13
CHES1
HSH2
PSMBE
AMPD2
C20on36
TAGAP
PIGB
MTND2
PORIMIN



Critical areas in long term pediatric

transplantation
= | ongterm outcomes
= Allograft outcomes over the long term
= Non-allograft related outcomes
= What do we mean by an “ideal” outcome
= Barriers to overcome

- = Better immune monitoring

= Investigating tolerance




Operational
transplant tolerance




“Children are the trailblazers”...Dr Starzl

Hospital of Pittsburgh



Thank you!
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