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Review:
Which Practices are Evidence Based in
Regards to Lung Transplantation

[or... what can we stop avoiding because it
may not be as bad as we were told]

Phillip Camp, Jr., M.D.
Director, Lung Transplant Program
Brigham and Women'’s Hospital
Assistant Professor, Harvard
Boston, MA

January 17, 2010
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Topics of Discussion

Donor Management Protocols
Ischemic Time for Donor Lung
Donor and Recipient Age
Cause of Death

Oxygenation

CXR usefulness

Gram Stain and BAL

Smoking and Substance abuse
Social History

Infections impact on outcomes
Use of Marginal vs. Standard Donor
Center Volume

NATCO 2010 Symposium for Advanced Transplant Professionals
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Protocols for Donor Lung Management

humber of Doncrs.

AJRCCM 2006; 174:
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Protocols

« Protocols for Donor Management Improve Transplant
Outcomes

» Protocols Improve ECD Donor Outcomes

NATCO 2010 Symposium for Advanced Transplant Professionals
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AGE DISTRIBUTION OF LUNG TRANSPLANT RECIPIENTS BY ERA
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ADULT LUNG TRANSPLANTS (1/1995-6/2007)
Risk Factors for 1 Year Mortality
Recipient Age

Relative Risk of 1 Year Mortality

p < 0.0001

25 30 3 40 45 50 55 60 65
Recipient Age
ISHLT 2009
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Age

Increased in average age of recipient.
Over 55 is associated with slightly worse survival
When looked at by age blocks, most of effect is in patients 70

or greater

Properly screened older recipients have good outcomes

1/28/2010
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% of transplants

DONOR AGE DISTRIBUTION FOR
LUNG TRANSPLANTS BY ERA

p <0.0001
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1985-1994 (N = 4,547
1995-1999 (N = 6,931
[2000-6/2008 (N = 17,787)|

Transplants with unknown donor age
were excluded from this tabulation

Donor Age and Ischemic Time

1 Manth Recipient Mortality

Danr age
. 5w

§

Probabilty of Martality &t 1 Month
g
i
H

O
lschemia Time { hours |

FIGURE 3 Tnteraction between donor age, lung graft
ischemia time, atd probability of 1 manth post-
transplant mortality, according to logistic regression
modsl including nteraction terms beween these
variabs.

1 Year Recipient Mortality
oo -

.

§

i

Probabiity ot Mortalty at 1 Year

0 0 O 0
Ischennia Tane ( hours )

FIGURE 4 Interaction betwesn donor age, lung graft
ischemia time, and probability of 1 year post-transplant
moetality, according 10 logistic regression model
including interaction terms berwesn these variables.

J. Heart Lunsg Trans., 18: 425

NATCO 2010 Symposium for Advanced Transplanit Professional




Donor Age

Largest body of literature.
Age alone not shown to have significant impact on survival.
Possible increased incidence of BOS with older donors.

Donor age > 50-55 years combined with ischemic time > 6-7
hours confers increased risk of 1and 5 year survival.
Confirmed on largest available cohort from ISHLT registry
data.

J. Thor CV Surg, 133 525
J. Heart Lung Trans., 18: 425
J. Thor CV Surg: 129: 919

NATCO 2010 Symposium for Advanced Transplant Professionals
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Cause of Death

Postulated differences in catecholamine surge and cytokine
release depending upon cause of donor death.

Retrospective analysis of 500 donors at a single institution did
not confirm difference in outcomes.

? Association of traumatic brain injury with increased AR and
BOS risk.

In the end, DCD may be one of the safest pools of donors

J. Thor. CV Surg., 123: 429

NATCO 2010 Symposium for Advanced Transplant Professionals

Oxygenation

Small studies suggesting limited
risk to use of donors with P/F >
225-250.

Thabut, et al: retrospective review
of donors at 7 French centers.

Donor gas exchange associated g
with duration of MV and long-term o,
survival. E3
2
a !
Think Lung Math: s
Dorar PSP
s e
100 + 400/ 2 = 250 R e’ ' TR
— Whenis 250 not really 250 Figure 1. Graft sunival accarding o donor PagFio, befor harvest:
<380 {n = 1) and 350 fn = S84 Surviel s adsted for

recipient ege, underhing disease, ad aref fschemiz tine,

J. Heart Lung Trans., 24: 1347
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Chest Xray

* No studies directly examining impact of donor CXR findings
on recipient outcomes.

» No data on role of chest CT in evaluation of donors.

* Numerous studies describe CXR abnormalities in donor
cohorts.

» Abnormalities: edema, atelectasis, contusion, pleural effusion.

Chest Surg Clin N. Am., 13: 429
NATCO 2010 Symposium for Advanced Transplant Professionals
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Donor Gram Stain

« Weill, et al, reviewed gram stains of 90 lung transplants from 60
consecutive donors.

« Recipient prophylaxis with vanc/3d gen ceph.

+ Compared incidence of pneumonia in recipients with and without
positive donor gram stain — no difference observed.

+ No difference in length of MV or mean post-op P/F ratio.

J. Heart Lung Trans., 21: 555

1/28/2010
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Donor BAL
115 consecutive lung
transplants in 114 patients. .
Prophylaxis with flucloxacillin ﬁ . .
alone. i £ -
£,

Analysis of donor BAL
cultures and survival. v

Tines fiays)

Eur.J. CT Surg., 24: 601

NATCO 2010 Symposium for Advanced Transplant Professionals




Bronchoscopy

« Considered obligatory.

« Limited data suggest increased early mortality with donor
bronchoscopy demonstrating purulence.

* ISHLT: no definitive recommendation.

Chest Surg Clin N. Am, 13: 429
Transplantation, 82: 1273
J. Heart Lung Trans., 22: 1183

1/28/2010
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Substance Use - Tobacco

* Retrospective study of lung and heart-lung transplant
recipients.

» Divided into never smokers, ever smokers, and current
smokers.

« Subdivided by number of pack years and current number of
cigarettes.

Transplantation, 78: 599

NATCO 2010 Symposium for Advanced Transplant Professionals

Substance Use - Tobacco

» Current and cumulative dose impacted upon post-op P/F
ratio, MV time, and ICU LOS.

« Significant increased risk with > 20 py, but more so with > 25
cigarettes/day current smoking.

» No difference in 3 year survival.

* Cancer Risk?

— Majority of reports of post-transplant lung cancer are from native
lung/explant.

Transplantation, 78: 599

NATCO 2010 Symposium for Advanced Transplant Professionals
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Substance Use - Other

* Retrospective review of all lung transplants at single institution
comparing outcomes with standard and ECD's.

* Included donor use of inhaled cocaine or marijuana (n
unknown).

» No difference in early or late outcomes with 1 year f/u.

J. Heart Lung Trans., 19: 1199

NATCO 2010 Symposium for Advanced Transplant Professionals
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Hepaititis Infection

« No difference in survival for HB group, no evidence of HBcAb
conversion or + HBV DNA detection.
— Theoretical risk
— Risk is neutralized with Hep B immunization

* Hep C Donors:

— All patients in HC group developed RNA positively with one death of
liver failure.

* Hep C Recipients:

— If no evidence of advanced liver injury and no viral load, NO significant
risk for conversion and worse outcomes due to Hep C

— If treated and no viral load after 6 months, Same as above

Transplantation, 80: 320

NATCO 2010 Symposium for Advanced Transplant Professionals

Extended Donor Criteria

*+ Age<65

« No proven impairments after tob > 20 py

« No parenchymal destruction after chest trauma

« Unilateral infiltrate, aspiration, trauma — use of contralateral
lung

+ Reduced arterial oxygenation — evaluation of potential non-
pulmonary cause

« Active donor management

Aligner, et al, Chest Surg Clin N. Am.
2003
NATCO 2010 Symposium for Advanced Transpiant Professionals




Results of ECD Use

* Reported possible complications:
Increased need for CPB

— Increased incidence PGD

— Longer ICU course

— Prolonged hospital stay

— Lower PFT's at 1 year

— Increased early mortality (BLT)

— Guided use of ECD helps neutralize possible increased risk

— Increased risk may be most appropriate in patients with least
options

NATCO 2010 Symposium for Advanced Transplant Professionals
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ADULT LUNG TRANSPLANTS (1/1995-6/2007)
Risk Factors for 1 Year Mortality
Center Volume

Relative Risk of 1 Year Mortality

p < 0.0001

5 10 15 20 25 30 35 40 45 50
Center Volume (cases per year)
ISHLT 2009
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Thank You for Your Time
and Consideration!

| BRIGHAM AND Harvard
) WOMEN’'S HOSPITAL Medical School
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Questions?

BRIGHAM AND Harvard
@j WOMEN'S HOSPITAL Medical School
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A Literature Review for

Heart and Lung Procurement
(2008-2009)

Tina Abdelnour
NATCO Symposium for Advanced Transplant Professionals|
(January 2010)
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Infections Disease:
Implications for
heart & lung transplant...
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Donation after Cardiac Death:
Implications for
heart & Inng transplant...
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Donorx-related variables
that impact

heart & lung transplant
autcomes...
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Interesting Case Study...
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The Center for
puver Discase &
Transplantation
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Evidence —Based Practice in

Donation and Transplantation
Abdominal Transplantation

Dianne LaPointe Rudow, ANP-BC DNP, CCTC

Director of Clinical Operations

Clinical Director of Living Donor Liver Transplant Program
Center for Liver Disease and Transplantation [
New York Presbyterian Hospital

NewNork-Presbyterian

Five Years of Abdominal Transplantation in 15
Minutes

Kidney Transplant: Expanded Criteria Kidney Donation,

Donation after Cardiac Death, Incompatible Transplants,

Paired / Unpaired kidney exchange, HIV Transplant Recipients,
TImmunosuppression Update

Liver Transplant: Hepatitis B, Hepatocellular Carcinoma,
Cholangiocarcinoma, NIH A2All study, HIV Transplant , Donor Risk
Index, Donation after Cardiac Death, Machine perfusion

*Pancreas transplant:

*Multiviceral transplant:

* Ovarian transplant ; July 1, 2009 -- French doctors report that a woman
who banked her ovarian tissue before sickle cell anemia treatment had
a baby girl after getting her ovarian tissue transplanted back into her.
«Uterine transplant

«X-vivo Transplant: Removal of discased organs dissection of tumors v

and reimplantation of native organs as cancer therapy

Kidney Transplant




Defining Expanded-Criteria
Donor (ECD)

* Definition: Kidneys that have donor characteristics which
are associated with a 70% increased risk of graft failure
compared to reference group

* All donors >60 years

* All donors ages 50-59 with 2 of 3 factors:
+ CVA
¢+ HTN
¢ Terminal Cr > 1.5 mg/dl

Deceased-donor characteristics and the survival benefit of kidney
transplantation.
— -

JAMA. 2005 Dec 7;294(21):2726-33.

* Retrospective cohort using registry data

* Survival benefit seen at 3.5 years when compared with
standard criteria donor recipients, due to early ECD
mortality

* DSAs with median wait times >1350 days, ECD recipients
had 27% lower risk of death than those on dialysis

¢ DSAs with shorter wait times, ECD donors showed survival
advantage in diabetics

— NewYork-Presbyterian
] e Univernity Hoapitabs of Columia and Camell

Long-term outcome of renal transplantation from older
donors

METHODS

> Prospective cohort study of 62 recipients with donor biopsy

»>Donors over 60 years old

»Compared to 2 groups above and below donor age 60, without biopsy
RESULTS

>3 year graft survival in cohort similar to positive-reference group (93%),
but superior to negative-reference group (72%)

»>2 Predictive factors, age of donor and performance of histologic
evaluation

| NewYork-Presbyterian
The University Hoapitsbs of Columis and Camell




INCREASED UTILIZATION OF EXPANDED-CRITERIA DECEASED
RENAL ALLOGRAFTS: THE IMPACT, EXPERIENCE, AND LESSONS
LEARNED

Sandip Kapur MD?

¢ Retrospectively studied 139
deceased donor transplants (51
from ECDs and 88 from SCDs)
conducted between January XD V2. STGH CTEA
2002-December 2005 ‘e

¢ Thymoglobulin induction "
(7.5mg/kg total dose) .% “ =

* Mycophenolate mofetil and I
tacrolimus -
¢ Initial exclusion criteria for the w
protocol included chronic s
corticosteroid use and panel
reactive antibody (PRA) >50%.

| NewYork-Presbyterian
The University Hoapitsbs of Columis and Camell

PREEMPTIVE EXPANDED-CRITERIA DECEASED DONOR
RENAL TRANSPLANTATION IN PATIENTS OVER 60 YEARS
OLD:ANALYSIS OFE THE UNOS DATABASE.

Piotr Witkowski, Michael Goldstein, Mark A Hardy, Abbas A Rana,
Karim J Halazun, Lloyd Ratner.

Columbia University, Department of Surgery

«  Preemptive renal transplantation was performed in 2064 (11%) recipients with
non-ECD kidneys and 776 (5%) with ECD kidneys. Patient survival after ECD
preemptive renal transplantation did not differ statistically from survival after
non-ECD kidney transplantation in patients on dialysis >60 years (p=0.4), whereas
as in younger recipients, survival after preemptive ECD transplantation was
significantly worse than non-ECD transplants (1,5,10 year survivals of 0.95, 0.82,
0.66 vs. 0.95, 0.86, 0.70, p <0.05).

« ECD preemptive renal transplantation offers the same life expectancy as non-ECD
transplantation in patients > 60 on dialysis. In addition such preemptive
procedures allow patients to avoid the morbidity and mortality associated with
waiting for on dialysis for a suitable graft.

Outcomes of kidneys from donors after cardiac
death (DCD): implications for allocation and

tion

Seg v mpkins CE, Montg
Am J Transplant. 2007 Jul;7(7):1797-807. 2007 May 25.

* QOutcomes of 2562 DCD, 62,800 standard criteria
donor (SCD) and 12,812 expanded criteria donor
(ECD) transplants reported between 1993 and 2005

* Donor age was the only criterion used in the
definition of ECD kidneys that independently
predicted graft loss among DCD kidneys

* Kidneys from DCD donors <50 had similar long-
term graft survival to those from SCD (RR 1.1, p =
NS)

| NewYork-Presbyterian
The University Hoapitsbs of Columis and Camell




Desensitization Protocols for High HLA
Sensitized and Incompatible Transplants

fn  TRELEZ [

Lang-Term Cricomes of Desensiszation Protocols for H-5 ESRD Patent

Transp. Program Protocel Patient Survival Graft Survival 35 AR Mean SCr (35
Patient #: Used @35 Yrs) *al Rates ¥re)

«Alternatives include using Rituximab with IVIG,
plasmapheresis and splenectomy

« Goal of therapy : reduce PRA and improve change of
txp, reduce antibody mediated rejection

JordanS, Vo A, Tan D, Toyota M. Transactions of the American Clinical and Climatological Ass.
117 2006

Paired / Unpaired Kidney Exchange

* KPD: an exchange of organs between two live donors who are
otherwise ABO incompatible or cross match positive and their
intended recipients.

* Controversies:

+ Ethical issues, confidentiality issues, conditionality of
donations, synchronicity of operations, logistical barriers,
financial /reimbursement issues, possibility of
disadvantaging blood group O

* OPTN Kidney Paired Donation Pilot Project (KPDPP)

* 12 recipient chains have been reported

Sowary exchan,
A 2way exchange B e

m
B
Donor 2
Blood Group Donor 2
= [

C NDD Chain

Reciplent 3
o
PRA Class 1 42%
Class I 49%

D List Exchange Chain

Donor 1
o

-

B
PRA Class | 13%

UNOS Waithist
A

Hanto, et al. Transplantation: 27 December 2008
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NIH Sponsored Multi-Center Trial :HIV(]
Positive Kidney Transplantation

* Key points

* W Renal transplantation is both safe and effective in patients with HIV

¢ ®Rejection rates in patients with HIV are increased, although these rejections
* respond to therapy

* W Several interactions between highly active antiretroviral therapy drugs and

. lmmunosuppressants exist, and they should be taken into careful consideration

* when devisi ppression

* ®Manag of co-infection with hepatitis C virus and HIV is challenging,

* as progression rate of liver disease is increased in affected patients

* ®Treatment and patient oversight by a team of specialists is critically
important to the of renal 1 ipi with HIV

¢ Frassetto L, Tan-Tam C Stock P, Renal Transplantation with HIV; Nature
10/2009




Despite the introduction of powerful
new drugs, graft survival at 3 years
shows NO improvement

Burdened with medical complications
of hypertension, new onset diabetes
after transplantation and dyslipidemia

ﬂ U Do £
Trassplamstion

Belatacept (LEA29Y)

¢ Selective co-stimulation inhibitor under
development by Bristol-Myers Squibb Co.

* Blocks T cell activation and promotes cell
death

¢ Route of administration is IV infusion over
30 minutes

BENEFIT Trials

« IM103-008 (BENEFIT)
¢ Living or deceased donor
+ First-time recipient: PRA < 50%
+ Retransplant: PRA < 30%
+ N =660
* IM103-027 (BENEFIT-EXT)
* Deceased donor meeting EXTended criteria donor (ECD)
+ First-time kidney transplants
+ PRA < 30%
+ N =540




BENEFIT-EXT Regimen

Primary clinical endpoints
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Durrbach et al, ATC 2009

Patients Surviving with Functioning Graft

Durrbach et al, ATC 2009

'Composite Renal Impairment Endpoint

Rolatacapt MI
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Durrbach et al, ATC 2009 ===




Mean GFR mU/minf

Durrbach et al, ATC 2009 T

Summary: BENEFIT-EXT (ECD)

Belatacept compared to CsA demonstrated:
Efficacy

* Similar patient/graft survival
= Better renal function
= Better Cardiovascular/metabolic profile
= Similar rates of acute rejection
Safety and Tolerability

= Similar rates of infection and malignancy

* Higher number of PTLD: most occurred in recipients with
known risk factors

¢ Well tolerated as a monthly infusion

Durrbach et al, ATC 2009

Liver Transplant




Hepatitis B

* Recurrence of HBV post liver transplant
occur <10% long term
¢ Advances in pre transplant antiviral treatment
¢ Improvement in post liver transplant prevention
protocols
= H-BIG plus antiviral mono or combination therapy

= Protocols include tapering, adjusting mode of
administrtion or cessation of H-BIG over time

Hepatocellular Carcinoma: seyond Milan Criteria

Predictors of outcome:

1

* Pathology: poorly di iated grade of

(negative )

+ Down staging fully with local regional therapy (positive prognostic marker)
 High AFP >1000 ( negative)

+ LDLT ( no difference)

+ Oral Agents: Randomized phase 111 trial comparing sorafenib vs placebo for
previous untreated HCC: Sorafenib HCC Assessment Randomized Protocol
(SHARP) ( positive > 3mos)

Yao, AJY 2008, 8:1982-1989

Cholangiocarcinoma is no longer an absolute
contraindication to transplant

Becker et al:* Outcome analysis of for 280 patients with cholangiocarcinoma
treated with liver transplant over an 18 year period (UNOS DATA)

UNOS Proposal 2006:**

* MELD exception for CCA: region 5 and 7

J Gastrointest surg 2008;12:17.*, Gores GJ, et al, Liver Transplantation 2006;12(s3).

+ 1land 5 year survival ( 74% and 38%), 3 year survival after 2000 is 68%

+ assume neoadjunctive therapy ( chemoradiation and or resection)

-

Hilar CCA <3cm

Appearance of malignant appearing stricture confirmed by biopsy or
cytology

Abnormal cal9-9 (>100U/ml)

Evidence of aneuploidy

-

-

-

-

Unressectable

-

Absence of lymph node and peritoneal involvement




A2ALL

* Consortium of 9 transplant centers, data coordinating
center, and NIH/NIDDK project scientist

* Funded by NIH/NIDDK cooperative agreement (U01)
Supplemental funding from HRSA and ASTS

+ First prospective multi-center study of adult-to-adult
living liver transplantation

* Longitudinal observational studies and clinical trials are
being simultaneously conducted

Primary goal: Evaluation of donor and recipient
outcomes of LDLT from 1998 - 2008

A2ALL |

A2ALL shows LDLT Improved Outcomes

Probability of death

Cumulative incidence

H H H 0 i 2 3 H
Years from donor evaluation Years from donor evaluation

Survival benefit in 249 patients who underwent
LDLT compared to 389 who waited for DDLT

a9

Berg et al. A2ALL STUDY GROUP. Gastro. 2007.

Risk of Living Donor Graft Failure
A2ALL data

TABLE 6. Factors Associated With Graft Failure/Death
Based on Cox Regression

95%
Hazard Confidence

Variable Ratio Interval Value
Recipient age at transplant 1.41 (L15-1.73) 0.0008

(per 10 y)
Donor age at transplant .13 (0.91-1.41) 0.2766

iper 10 y)
Donor biologically related 0.67 (0.43-1.03) 0.0699
Cold ischemia time (per h) L% (1.06-1.33) 0.0024
Center case number =20 1.83 {1.20-2.80) 0.0049

Annals of surgery 242, 2005 pe
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A2ALL Recipient and Donor Morbidity

* *Recipient: (N=384/216) e **Donor: N=393
+ Overall complication rate + No complications 62%
of LD is similar to DD + One Cornplication 21%
recipients + Two or motre 17%

+ Increased incidence of
bile leaks (32% verses
10%)

+ Increased incidence of
unplanned re-exploration
(26% vs 17%)

* HAT ( 6.50/0 Vs 2.30/0) * Freise et al AJT;2008 8: 2569-2579

** Ghobrial et al. Gastroenterology 2008
+ Retransplant ( 15% vs 9%) 135468476

* Most were minor (
clavien 1)

+ Life threatening 2%

¢ Complications leading
to death 0.8%

HIV Transplant Recipients

NIH sponsored Trial HIV Positive_Transplant Recipients

= HIV-TR is a NIAID-supported multicenter cohort
study of 17 U.S. transplant centers evaluating
outcomes in HIV infected patients

= All coinfected LT recipients with HIV viremic control
in the multicenter HIVTR cohort were included

= Data suggested that post txp survival did not differ
in the HIV positive group who had the following
characteristics:

= Patients tolerating HAART
= Pre transplant CD4 >200 cells
= HCV positive patients had worse outcomes

Co-Infected Patient and Graft Survival is Worse

AASLD 2009

P=0.01
100
-
g 2 8
z >
>
o]
[%] N=45 N=28 N=14 nD: 60
= 2]
=4
w 40 k40
[ <
< o
o O
B 20 HCV-HIV Coinfected s 20 i
————— HCV Monoinfected ———— HSVQ%&%’;@@‘E“‘
0 0
00 05 10 15 20 25 30 00 05 1.0 15 20 25 30
YEAR YEAR
NA Terrault, B Barin, T Schiano, F Poordad, M Wong, M de Vera, D Simon, L~ e i
Rosenthal, D Jayaweera, L Johnson, K Olthoff, T Stosor, K Sherman, B ﬂ"" i

Eghtesad, R Harland, F Regenstein, J Hamilton, T Pruett, M Roland, P Stock
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Donor Risk Index (DRI)

Feng S, et

lable 3: Lonor factors significantly associated with liver allogratt
failure (1998-2002)*
Donor parameter RR  95% CI p-Value
Age
=40
40—40
50-59

7
1 1.08-1.26
1 1.21-1.43
60-69 1 1.39-1.68
=70 1. 1.46-1.87
African-American race (vs White) 1.19 1.10-1.29
Donor height (per 10 cm decrease) 1 1.04-1.08
COD = CVA 1 1.08-1.24
COD = Otherf 1 1.02-1.40
Dco 1 1.19-1.81 0.0006
Partial/Split 1 1.27-1.82 <0.0001

Using SRTR Data, Cox regression model identified 7
characteristics that independently predicted significantly
increased risk of graft failure (risk adjusted)

Hypothetical Examples of DRI

Table b: Specfic combnations of donor rak faciors and The somespanding dono sk ndex
Denoe tactor Pt s dorest Examgie 7 Examgle 3 Exampie 4 Examgle &
Undes 40 w “ 5
Triwma Suske Trwsma
Whte
Mo
Mo
0
Lol

Donor Risk Index

* DRI and MELD:

+ Bonney et al: Transplantation,2009; 87(12)

® Meld at txp and DRI >1.7 associated with poorer graft survival (
p=0.03)

+ Schaubel et al : AJT,2008 8(2)
® Meld >20 had survival benefit regardless of DRI
= Low MELD( 6-8) and High DRI= high mortality (p=0.0005)

+ Goldstein et al, AASLD 2009

= Survival benefits of early access to transplantation with HDRI
transplantation in patients in regions with the longest waiting
times

12



OUTCOMES

LIVER TRANSPLANT: DCD

* Biliary Cast Syndrome:
* 9-25% of DCD recipients

* Recurrent cholangitis, resistant bacteria

* Ultimately Re-transplant or Death P

Expanding the Donor Pool: Machine Perfusion
Outperforms Standard Cold Storage Liver
e — 4 14 LR 0L 101

uarrera et al, ruary

* Phase 1 Trial:
Hypothermic Machine
Perfusion (HMP) has
comparable outcomes to
cold storage (CS)

¢ Continuous O2

+ Key nutrients

+ Removes toxins
* 20 CS vs 20HMP

* HMP has
>LOS,>complications

* Phase II: Expand to ECD .""I

Living Donation

¢ _Federal Oversight of Live donots

Coraidd £, T 1 £P. Q e
Guraancetortnerveveiopmentorrrogram Speciiic

Living Kidney Donor Medical Evaluation

* Guidance for the Development of Program Specific
Living Liver Donor Medical Evaluation

* Consensus Conferences on Donor care
¢ Amsterdam Forum (Delmonico, Transplantation. 2005
Mar 27;79(6 Suppl):S53-66. Review.
¢ Vancouver Forum ( Barr et al, Transplantation
81(10)2006)
¢ Guidelines for the unrelated kidney donor (Dew MA,
Am ] Transplant. 2007 May;7(5):1047-54)

13



Pancreas Transplant

LLACK OI Randomized Lontrolea 111ais
* Goal establish normglycemia
* 5year graft Survival:
* 71% skp
* 56%PAK
* 53%PTA
* Reduced mortality compared to diabetic kidney
transplant and waitlisted patients
* Improvement in diabetic nephropathy and
retinopathy

+ Improvement in cardiovascular risk profile Pz

Dean et al cirent opinion in organ transplant 2008 13;85-90

Small Bowel Transplant

* One year graft survival has approached that
of other organs

* Better uderstanding of immunosupression,
door and recipient selection

Future of abdominal
Transplant

14



EVIDENCE-E
PRACTICE IN ABDOM
TRANSPLANTAT

A Literature Re
Kidney, Pancreas, Liver and Intestinal Proc
(201

Association between donor-recipient
sodium differences and orthotopi
transplant (OLT) graft functio

Determine if the co-existence of recipient hyponatremia
and donor hypernatremia negatively impact graft
function

® 250 recipients studied

® LFTs and length of hospital stay evaluated

® Confounders considered (Donor and recipient
demographics, CIT, MELD and preservation solution)

“Donor hypernatremia and recipient hyponatremia
were not found to be associated with immediate
post operative allograft function.”

Cywinski, J.B. etal. Liver Transplantation 20

Utility of Liver Allograft Biopsy Obtai
Procure

Compares frozen-section (FS) and permanent-section (PS) to
identify histologic characteristics underrepresented by FS.

® 52 ECD liver transplants evaluated by hepatopathologists using
both FS and PS

“A high correlation was observed between FS and PS.
Underestimation of steatosis by FS was associated with
allograft dysfunction. Surgical assessment of cholestasis,
congestion, and steatosis was accurate whereas
inflammation, necrosis, and fibrosis were underestimated
allografts suffering parenchymal injury. In conclusion, the
correlation between FS and PS is high, and signifi
discrepancies are rare.”

1/28/2010




Consequenses of Cold-Ischemic Time o
Nonfunction and Patient a
Survival in Liver Transpla

The Objective was to describe the functional relationship between cold-
ischemia time (CIT) and primary nonfunction (PNF), patient and graft
survival in liver transplant.

@ ldentified relevant articles Medline, EMBASE and the Cochrane
database, including the non-English literature identified in these
databases, were searched from 1966 to April 2008.

* 26 studies met criteria
* Evaluated graft survival at 1 month, 3 months, 6 months and one year

Maximum patient and graft survival occurred with CITs between 7.5—
12.5 hrs at each survival interval.

“The results of this work imply that CIT may be the
important pre-transplant information needed ip.ths
accept an organ.”

Patient and Graft Outcomes from Deceased
Donors Age 70 Years and Older: An Analysis &
OPTN/UNOS Datals

Impact of donors >70 years of age and transplant outcomes
©® 601 deceased donor transplants 2000-2005
® Groups compared
¢ Younger ECD (50-69)
¢ Older ECD (>.70)
©® Follow up until 2007

“Older ECD kidney transplants are associated with a higher risk fa
graft loss and patient death. However, the risk was highest
when older ECD kidneys were transplanted into recipients
younger than 60 years of age.”

Chavalitdhamrong D., etal, Transplantation. 2008;

Standard Criteria Donor Pancreas Donation Sta
Associated With Improved Kidney Transplant Outco

Identify if pancreas donation status could reflect organ quality and be
predictive of kidney graft outcomes following Standard Criteria
Donor (SCD) kidney transplantation.

©® Retrospective analysis of deceased donor kidney alone transplant
* Group 1 - kidney alone recipients from pancreas donors
* Group 2 - kidney alone recipients from non-pancreas donors
* Compared patient and graft survival between groups at 10-yr post-transplant

“Donor pancreas donation status is an independent predictor ;.
of improved outcomes of SCD kidney recipients.”

Weiss, A. etal. ClinicalTransplant. 2009 Sep;23(5):732-9.

1/28/2010




Machine Perfusion or Cold Storage in De
Donor Kidney Transplant

Prospective study to determine if machine perfusion improves kidl
allograft outcomes

® 336 consecutive donors deceased donors (SCD and ECD) one
kidney placed on machine perfusion the other to cold storage all
672 recipients followed for one year to evaluate:
¢ Delayed graft function (requiring dialysis in first week following

surgery)

¢ Rate of decreasing serum creatinine
e Acute rejection
¢ Length of hospital stay

“Hypothermic machine perfusion was associated with a
reduced risk of delayed graft function and impro
survival in the first year after transplantation

Predictors Associated with Terminal Renal Fung
Deceased Organ Donors in the Intensive Care

Factors determining renal function at organ recovery in deceased kid
donors, as well as, the prevalence and risk factors associated with
elevated prerecovery creatinine and calculated GFR.

©® 458 deceased donors
© Multivariate analysis:
e«  BMI-Higher body mass index was associated with worse renal function
* Admission GFR and Creatinine - major determinants of respective prerecovery values

« Glucose - Higher average glucose values and greater variability in glucose (when included) were
associated with worse prerecovery renal function

*Administration of desmopressin acetate was highly associated
with preserved renal function

“The data identify several important factors that predict renal
function at kidney recovery in deceased donors. In particular,
tighter control of blood glucose may improve renal function.i
potential organ donors,%ut prospective studies are neg
confirm these findings.”

Blasi-Ibanez, A. Anesthesiology. 2009 Feb;110

Utilization of Donors Who Have
Cardiopulmonary Arrest and Resuscif
in Intestinal Transplanta

Analyze intestinal grafts from donors who suffered cardiopulmonary
arrest and resuscitation and to evaluate the outcome of recipients
organs coming from resuscitated donors when compared with
recipients of nonresuscitated donors.

©® Retrospective data analysis
* 12 of 65 donors suffered cardiopulmonary arrest and CPR

“There were no significant differences in outcome parameters
such as operative time, blood use, ventilation days, length of
stay, time to enteral independence, rejection, enteric
bacteremia, and survival.”

Matsumoto, C.S. Transplantation. 2008 Oct;

1/28/2010
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