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Objectives for Today

* Learn every aspect of liver, pancreas and
kidney organ transplantation

* Learn to how to perform the actual surgery
* Learn to how to speak Sanskrit
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Top 10 List - 2018
Emerging Topics in Transplantation
Organ Distribution

Liver Non-DSA Allocation
HCV+ transplantation
The Artificial Kidney
Machine Pump Perfusion
Xenotransplantation
Increasing Live Donation
Hope Trial

Based on OPTN Data as of 4/12/2018

UNOS Patient Waiting List

At a Glance

114,847 8,509 4,107
people need a lifesaving organ transplant organ transplants rmed
(total wi . OF those, Total Transplants Jamzary - March 2018 Total Donors January - March 2018
74,91 a3 of 04/12/2018 as of 04/12/2018
Kidney 95,078
Liver 13,963

Pancreas 884
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MELD Scoring System

2002

Prioritizing pts for LT
TB, INR and creatinine
Predictor of mortality

— 3 month

— Chronic, viral and
ETOH

— HCC - no
predictive power
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Liver Transplant Allocation Today
high priority for
sickness l Cu rre nt
list sicker
l patients
list fills with many delisted as
sick pts too sick to transplant
transplant of
very sick pts
long rehab f . ded
poor fxnality — reform is neede
UPMC géseme
—
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20 Still waiting
0 | | i t | |
0 6 12 18 24 30 36 .
Months post-listing — (’E

Liver Transplant Waitlist Outcomes

Where Do | Live — Region 2

UNOS Regional Map

Organ allocation policies are “local™ (OPO), then regional
then national — and are patient specific (not transplant center)
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Region 2

(Your House - Get to Know It)

Number of Transplants

3000
2500
Region 2 2000
State OPO TXC
Delaware 0 2 1500
Dist. of Columbia O 4
Maryland 1 3
New Jersey 1 6 1000
Pennsylvania 2 18
Virginia 1 1
500
West Virginia 0 1
OPO : Organ Procurement Org.
TXC : Transplant Center 0
Liver Txps
m2017 ®2016 m2015 m2014 w2013 m2012
| ___—==.
Region 2: Waitlist Additions and Listed Patients
Liver Waitlist Additions Kidney Waitlist Additions
2,500 16,000
14,000
2,000
12,000
1,500 10,000
8,000
1,000 £l000
4,000
500
2,000
0 0
Waitlist Adds Listed Waitlist Add Waitlist
m2017 W2016 W2015 W2014 =2013 W2012 m2017 m2016 M2015 2014 ©2013 W2012
LIFE
MEDICINE
UPMC g2
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Motivation: Death Rates, by OPO

60 80

% chance of death in 90 days
40

| MELD 38-39: 14% to 82%
Massie/Segev, AJT 2011
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Expanding the Liver and Kidney Donor Pool

No tx

program 22.5 25.0

Median MELD score for adult,
deceased donor liver transplants, by DSA, 2012

Extended Criteria
Organs

— Increased
donor age

— Increased
steatosis

Longer CIT
DCD

HCV positivity
Living Donor
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Rationale for Liver Transplantation

* Treats lesion and disease
— Most HCC multifocal
— Oncologically margins

+ Treats underlying disease
— Cirrhosis
— Restores portal pressure
— Restores hepatic function

Is Kidney Transplantation is better than long-term dialysis?

Expected Remaining Lifetimes

80
70
60
50

40

—&— US Population

Additional years

30 | — —— Dialysis Patients

20 | — Transplant Recipients
10 -‘t““-ﬂ—“_‘_-____-
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Individual age category




10/22/2018

vy

LIseg Min Max Score Other Organs

UI\JNET Matcb un List

Seq# Center
= Y 40 440 38.0000

3 Exex e | xmx Jeex e T 64 N a4 441 380000 KI
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Dept of Health and Human Services (DHHS) The Final Rule

* Issued in Mar 2000
— Replaced local and regional organ allocation

— Gave DHHS — not medical community — control of the
organ allocation

— Lawsuits by UW, Oregan Health Sciences and State of NJ

e Amended OPTN Final Rule

— "organs should be distributed over as broad a geographic area as
feasible" and considers the urgency of a recipient patient's need for an
organ transplantation

— policies “shall not be based on the candidate’s place of rfﬂ%@g;_gmg

place of listing, except to the extent required” —
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Liver Distribution Now and in the Future

Directive from the HHS
Secretary

OPTN|WNOS  Regional Map

— Liver and Intestine
Committee - no DSA
and Region

— Proposal
* No DSA and region
in liver allocation

* Allocate 150m,
250m and 500m
from donor
hospital

Proposal —Available for Public Comment 10/8/2018

Table 3: Allocation of Livers from Non-DCD Deceased Donors at Least 18 Years Old and Less than
70 Years Oid

Candidates that are within this

Classification proximity of the donor hospital: And are:
1 500nm Adult or pediatric status 1A
2 500nm Pediatric status 1B
3 250nm MELD or PELD of at least [35/32]
4 150nm MELD or PELD of at least 15
5 250nm MELD or PELD of at least 15
6 500nm MELD or PELD of at least 15
7 National Adult or Pediatric Status 1A
8 National Pediatric Status 1B
9 National MELD or PELD of at least 15
10 150nm MELD or PELD less than 15
11 250nm MELD or PELD less than 15
12 National MELD or PELD less than 15
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Proposal — Available for Public Comment 10/8/2018

Table 4: Overview of the SRTR Modeling Report

Scenario Variance in Median  Transplant Median Median Percent of
Allocation Count Transport Transport Organs
MELD/PELD at Time (hours) Distance Flown
Transplant (miles)
Current 9.97 6651 1.7 88.5 50.7
2017 Board 7.41 6643 1.7 100.4 54.4
Approved
Acuity 4.33 6594 1.9 183.5 71.4
250+500
Acuity 4.07 6583 2 211.3 74
300+600
Broader 2- 6.74 6620 1.8 107.7 58.4
Circle MELD
35
Broader 2- 6.54 6616 1.8 1171 60.8
Circle MELD
32

F'I

Liver Allocation — Engage, Inform and Contribute
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Artificial Kidneys

Downside of Center HD Blood removed
for cleaning

-NEJM 2010 Home vs Center
— Better QOL Dia"’ze'
— HTN/anemia Fresh dialysate
-High Cost of ESRD e l
-$72,000/yr _—

-1972 40% - Home, 2009 <5%
-Significant Pt Burden
Used dialysate

— 6hrs — 3X/Wk Clean blood (with wastes)
returned to body

|

* Facility waste and cost

Dom—

Artificial Kidneys

Barriers to Portability ANAK
g + <2 kg, ultra-portable, APD on-the-go
-Pac kage Size « Bedside | Ambulatory | Wearable
. . = Only 2L PD solution required per day
-HD filter is Ia rge - Single &8 hr therapy provides 12-16 L of fotal dialysate flow
» Alarms for patient safety
- Powe r « Designed for simplicity and convenience

-Energy intensive
—Water
-140L of dialysate

Less than 2 kg

11
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Artificial Kidneys
AWAK. GIVING YOUR LIFE BACK!

Wearable Artificial Kidney

Blood-leak/bubble detector
and pump power-up and
alarm/shutoff system

Feeding pumps  Shuttle pump Battery Feeding pump

Dialysate
To flowmeter; swapped Blood-leak detecting probe regenerating
between blood and dialysate Dialyser Bubble-detecting probe system
Tubing colour code Feeding pump/bag colour code
et Blood from patient [ Heparin
=& Blood to patient El Electrolyte
=== Heparin 3 waste
=t Electrolyte Bl Bicarbonate
Dialysate to regenerating system (O Sampling port
=———¢— Bicarbonate
Dialy from reg ing system
Electric cables m

12
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Implantable Artificial Kidney

Challenges
* Thrombus free operation

for years

* Initial surgery for
implantation

e Additional surgeries for
complications

* Cost and reimbursement

Implantable Artificial Kidney

AWAK WAK IAK
Weight <2 kg <5 kg ~500 g
Power requirements  Battery operated Battery operated None, uses cardiovascular pressure

Fluid requirements ~2 L dialysate/treatment

Stage of development  Trials in human

Strengths Bloodless, easily portable,
high clearances

Limitations Frequent exchange of
cartridges (every 7 h)

6 L dialysate/treatment

FDA clinical trials

Portable, low UF rate,
electrolyte balance seen
in clinical use

Clotting and bleeding issues

and chemical energy of cellular metabolism

No dialysate, patients drink an
electrolyte-rich fluid to keep up with losses

Animal models

Low burden to patient, minimal
waste generation

May require repeated invasive procedures

N LIFE
PNV seees

13
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UCSF Bioartificial Kidney - IAK

The Kidney Project

CREATING A BIOARTIFICIAL KIDNEY AS A PERMANENT SOLUTION
TO END STAGE RENAL DISEASE

Treatment of chronic HCV: rates of =**

sustained virologic response [ -,
with DAAS
55%
40% I
E .
IFN

IFN IFN IFN PEG IP+ IFN PEG DltﬁsP L
12 m. + riba + riba + riba M(_a g
1989 1994 1998 2001-2011 2011-2013 201 4ms [ —

14
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The Changing Demographic of US HCV Infection

* Priorto 2010

— AA account for 25% of chronic HCV in the US

— American Indians and Alaskans with highest rate of new infection
* Since 2010

— Greatest increase young, nonminority with history of opioid use

— Age 18 to 29yrs

— Equal male and female

— Non-urban

- KY’ TN, VA, WV ™ LUFE

US Counties at Risk for Acute HCV Infection

N LIFE
PNV seees
MEDIC SINE

15



10/22/2018

Median Donor Age

Deceased Donors — Median Age

Median Deceased Donor Age Over Time, by HCV+ Status

49
Donor HCV Status 48 48 48 48 48
Not Reporied &s HCV+ 47
Reported as HCV-+ 46 46 45
44 44
43 43 43 43 43 43
42 42 42 42 42 42 42 42 42
41 41 41 * —_— 41 41
40
39 9 39 39 39
a7
36 36 36
35
33
[T ® [ @ [=1 ] o = 3 Q [ 1] @ =] ] L] T ) o
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Year of Recovery

* Recent, sharp decline in median donor age among HC\PR/[( saens
donors, but not among HCV- donors. _—

What'’s Driving the Increase in Actual Donors?

Mech - anoxia

N 2015 > 2016
on Date
1690 504/
1600 1.590
1400
1.390
1,222 1217 49% 1
1200 1.241
\{
W\
i \|’6‘5<’
1000 (OO
o %
S 800 815

_—

= —
= — — e
—_—

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Among anoxia deaths, drug OD’s as death mechanisms\og¥l frése=
sharply from 2014 to 2016, including a 49% rise last year. ===

16



10/22/2018

% of Recovered Livers Not Transplanted

Liver Discard Rate

Deceased Donor Liver Discard Rate*

Over Time, by HCV+ Status

34.0%
33.8% 32.9% 32.8% ; Daonor HCV Status
S X Mot Reporied as HCY
. 28.5% 27 10 205% o7 7y 28.8% Reported a5 HCV+
26.0% 259% 26.1% - 26.5%
23.6%
21.5% 21.5%
17.1%
b 14.5%
13,
11.2% 10.7% 4 11.0%
10.5% 10.5% 98% 102% ... g6y 928 9.5% 105% 101% 96% 93w 103% g0 04% 94%- goun
72%  70% 9%
* Split livers not d if either was transplanted
] © @ @ [=} o [ T w0 o [ @ @ (=] o L] = w o
o o 52 & (=] (=] (=] (=] o (=] (=] (=] (= (=] - oy - - - — -
o o (=23 [+ {=] o o (=3 o = (=3 [=] [=] f=] (=] (=] (=] (=3 (=1 (=] [=]
- - - - N ~ &~ 3] 3] [ & 7] &~ & & ] ~ o~ 2] ™~ ™

Year of Recovery

* % of recovered kidneys from HCV+ donors that are discargf#ﬁé
steadily decline, despite overall liver discard rate remaining flat. ™™

% of Recovered Kidneys Not Transplanted

HCV+ organ utilization —

Donor HCV Status
Not Reported as HCVe

kidney discard rate

Reported as HCW
55.6%
526% 520% 52.1% 51.7% i 52.8%
47.9% 48.4% 47.8%
432% 43.0%
— 4% 40 00 3959
33.9% 33.3%
320% 296w 29.5%
. 17.0% 17.0% 181% 17.0% 16.8% 17.4% 16.8% 17.3% 18.1% 18.8%
109% 11.6% 11.8% 11.9% 13.3% 14.4% q35% 125% 13.7% 15.4% 15.3% 15.2%

o 0 5 2 =] 5 o @ = ] Q 5 2 @ = = o 4] = o ©
& & 2 & B 2 2 IS 5] 5] =] =] 8 2 2 5 5 5 5 =] s S
- - - - - o™ o™ o™~ o~ o~ o™~ o~ o™ ™~ o~ o~ o~ o~ o™ o™ o~ o

Year of Recovery

Stewart, unpublished analysis, January 2017

| —
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Renal Transplant and HCV+ Organs

* HCV among US ESRD in

6-10%

e US Centers Routinely

use Donor HCV+ to
Recipient HCV+

35

* Any Center in the US Protocol

— HCV Genotype

— Excellent Graft/Pt
outcomes

— Current Wait time
* 6 weeks

— Fast-tracked if HCV+

UPMC ¢4
CHANGING

THINKER Trial

Transplanting HCV Infected Kidneys into Negative Kidney Recipients

Table 51: Inclusion and Exclusion Criteria for the THINKER Trial*

Inclusion Criteria

» On chronic

Exclusion Criteria

» Usted for an solated kidney transplant with
<548 days of accrued transplant waiting time
and/or £548 days of dialysis time

lant, or disease process with
f causing early graft failure

* No available living kidney donor

« Blood group A, B, or O

= Between 40-65 years of sge

= Have a panel reactive antibody level <97%

®  Any chronic liver disease (exciuding non-alcoholic
fatty liver disease (NAFLD) with abnormal liver
enzymes

ly elevated liver

= Blood group AB (due to short expected waiting time
on the kidney transplant waiting list)

ni = Significant hepatic fibrosis

eening elastography

(2F2 fibrosis)

= Known allergy or intolerance 1o tacrolimus that
would require post-transplant administration of
cyclosporine

one | e  Pregnant or nursing (lactating) women

*  Waitlisted for a multi-organ transplant (e.g.,
pancreas-kidney)

= Cardiomyopathy (e.g., keft-ventricular heart failure,
pulmonary hypertension) that would preclude fiver
transplantation

= Able to provide informed consent

Safety and efficacy
HCV Geno 1/Viremic = HCV neg pts

— No NS5A resistance
All treated with elbasivir-grazoprevir
(Zepatier)
ClinicalTrials.gov number,
NCT02743897
Physician led 3 step consent process
Median waittime — 58d
KDPI 42%

All with detectable HCV RNRMK Dvene

18
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THINKER Trial

Transplanting HCV Infected Kidneys into Negative Kidney Recipients
[mww ikt 98

Serum HCV RNA (log;, IU/ml)

T Ll 1 1
60 90 120 150 180
Days after Transplantation

time priority critena

» Previous/Multi-organ Transplant (n= 58)
* Contraindicabion for Liver Transplant (n=
16)

o Under weight requirement (n= 8)
» HIVIHCVIHBY (n= 8)

 Living Donor (n= §)

» Became ineligble for a transplant (n= 5)
» Recurrence Risk (n= 2)

« High PRA (n=2)
Preliminarily eligible and invited

to educational session (n=38)

|

Declined to participate (n=16)

Attended Educational Session |

Declined to participate (n= 2)

|

Screen fail (n= 4) Due to bver evaliation
In process of screening and/or
activation when trial ended (n= 2)

Allocation Activated for HCV+ kidneys
on Waitlist (n=14)

I

'

’ Transplanted (n= 10)

Awaiting Transplant (n=4)

Follow-Up [ Lost to follow-up (n= 0}

Analysis Analysed (n= 10) |

38

The Use of HCV Ab+/NAT- Liver Donors for Naive Liver Recipients

e UCMed Ctr

— 2015 - consented for a conversion
of 5%

*  HCV transmission
—  Eclipse period for NAT
—  Low level viremia
—  residual HCV genome is present in liver tissue or
peripheral blood mononuclear cells after self or
treatment induced clearance
e 1lyr period — 20% of LTs were from
- HCV Ab+/NAT- = HCV Ab — or HCV
Ab+/Nonviremic

e 2SLK, 1 pt received 2X txps

c Donors
—  Age -38
= BMI -28
—  PHSIncRisk -71%
—  HBVCore+ -20%

—  Numberof OPO  -12

HCV Seropositive/Non-viremic donors to
HCV seronegative recipients

n =26 (21%)

HCV PCR testing completed at 3 months
post liver transplantation

n= 25 (96%)

Excluded from analysis
n=1 (4%)

(Death due to primary graft non-function)

Did not develop HCV viremia (median
follow up 11 months)

n=21 (84%)

Developed HCV viremia (median follow up
10 months)

n=4 (16%)

HCV treatment not initiated (post-LT
complications)

n=1(25%)

HCV treatment initiated
n=3 (75%)

Sustained virologic response, n=2
End of treatment response, n=1

19
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Trial: Treatment of HCV after Transplantation of Allografts from
HCV Seropositive Donors to HCV Seronegative Recipients

Trial
Experience ID,
Hepatology
and
Transplant

Institutional

Coordinators
Support

MultiOrgan

Regional
Transplant
Institution

Opioid
Epidemic

ureE
L uLC oo

= —_—

Xenotransplantation — Bringing Home the Bacon

Table 1. The advantages and disadvantages of the pig as a potential source of organs and cells for humans, in contrast with those of the
baboon in this role

Baboon
Availability Limited
Breeding potential Poor
Period to reproductive maturity 3-5 years
Length of pregnancy 173-193 days
Number of offspring 1-2
Growth Slow

(9 years to reach maximum size)
Size of adult organs Inadequate™
Cost of maintenance High
Anatomical similarity to humans Close
Physiological similarity to humans Close
Relationship of immune system to h Close
Knowledge of tissue typing Limited
Necessity for blood type compatibili Important
Experience with genetic engineering None
Risk of transfer of infection (xenozo High
Availability of designated pathogen- No
Public opinion Mixed

* The size of certain organs, for ¢

** Breeds of miniature swine are approximately 50%
mum weight of approximately 30% of standard breeds.

20
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Xenotransplantation — Barriers to Success

* Ab-Dependent Complement-Mediated
Rejection

— humans develop Ab to certain
carbohydrate (glycan) antigens galactose-
al,3-galactose (Gal)

— 2003 Gal Knockout Pig
* T Cell Mediate Ab and Cellular Response
— Cya and FK — block signal 1

— anti-CD154mAb, anti-CD40mAb (that
block signal 2), successfully prevented a T

cell response UPMC Siene
— Genetic engineering ——

42

Xenotransplantation — Barriers to Success

Coagulation Dysregulation 400 1

between Pigs and Primates

— molecular incompatibilities
between the pig and primate

coagulation-anticoagulation
systems

300 A

200 A

Maximum survival, days

100 -

— Thrombotic microangiopathy

0
Inflammatory Response IR RO IO I
— prolonged and persistent Year

inflammatory response to even a

small pig xenograft, for example Fig. 1. Maximal pig kidney graft survival in a nonhuman primate
P18 8 ! P&, by year. Maximum survival has increased from 22 days in 1989, to

an artery patch, 90 days in 2004, and to >300 days in 2016.

21
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Inactivation of porcine endogenous retrovirus in pigs using
CRISPR-Casg

Science 22 Sep 2017

e Taking the PERVs out of Pigs

— Porcine Endogenous
Retrovirus

— inactivated PERVs in porcine
primary cell line and
generated PERV-inactivated
pigs via somatic cell nuclear
transfer

Egenesis chief scientific officer Luhan Yang Courtesy eGenesis

- H u ge « Egenesis, a startup that raised $38 million in March, just
used the g iting tool CRISPR to knockout ..
akey virus in piglets. s

43

Machine Perfusion for Liver Transplantation

* ECD Characteristics
— Advanced donor age
— Extended cold time
— Steatotic grafts

— DCD variance and
complications

*  Pump perfusion history

— 1970 Starzl hypothermia
and hyperbaric oxygenation

— Logistics, financial
* Dynamic Ex Situ Graft Perfusion
— Preservation

— reconditioning
44

22
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Allocated to NMP
n=170

Nature. 2018 May;557(7703):50-56

Excluded 1 = 1

in place)

Allocated to SCS
n=164

(randomized In arror: RZD not

Included n = 137

Excluded n = 33

= DCL aid not proceed m =1/

- Non-consented recipient n — &
- Non-aligible donor organ n — 8

= Other reasons n = 2

Included i1 = 133

Excluded n =31

« DCD did not proceed n = 20

- Non-consented recipient n = &
« Non-sligible donor organ n = 4
« Otherreasonsn =1

!

!

Successfully transplanted 1 = 121

Discardod n — 16

Successtully transplanted n = 101

Discardod n — 32

l

|

Analysad (primary outcome):
TTn=120

Nol analysed 1= 1
(no AST available after transplant)

Analysed (primary outcome):
ITTn =100
PPN =101

NOLanalysed = 1
(no AST availabls after transplant)

|

Outcome at 1 year:

Alive with functioning graft n = 112
Died with functioning graft n = 3
Re-transplanted n = 3

Dealh wilh grarl failure i = 3

!

Outcome at 1 year:

Alive with functioning graft n = 95
Died with functioning graft n = 2
Re-transplanted n = 2

Deall wilh grafl failure n =2

Fig. 2 | CONSORT diagram. CONSORT diagram depicting the outcome
all donor livers enrolled in the trial. ITT, intention to treat; PP, per
protocol; R&D, research and development.

A Randomized Trial of Normothermic Preservation in Liver
Transplantation (Consortium for Organ Preservation in Europe)

Number of livers randomized
n =335

TAL
A Randomized Trial of Normothermic Preservation in Liver
Transplantation (Consortium for Organ Preservation in Europe)
Nature. 2018 May;557(7703):50-56
Preservation details for all transplanted livers NMP (n=121) SCS (n=101) P
value?
E%%CE?;?JJSW&BSCEE?TE time® (min) (applies to DCD livers; n 21 (17-25) (9-93) 16 (10-20) (2-32) 0.003
Cold ischaemia time prior to NMP (min)e (n=120) 126 (106.5-143.0) (49-218) NA
Machine perfusion time (min)s (n = 120) 5‘1'7328()372-5‘710-5) ®  na
Total preservation time from cross-clamp in donor to organ
reperfusion in recipient (min) 714 (542-8786) (258-1,527) 465 (375-575) (223-967) 0.0000
Steatosis assessed p Are You Kidding 0.366
None or mild Me?! 91 (75.3%) 89 (88.2%)
Moderate or severe 29 (24%) 12 (11.9%)
Missing 1(0.8%)
46 —

23
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A Randomized Trial of Normothermic Preservation in Liver

Transplantation (Consortium for Organ Preservation in Europe)
Nature. 2018 May;557(7703):50-56

NMP (n=121) SCS (n=101)2 Effect (95% CI)® P value
Peak AST
ITT=
Adjusted 488.1 (408.9-582.8) 964.9 (794.5-1,172.0) 0.5(0.4-0.7) 0.0000
Unadjusted 484 .5 (406.4-577.6) 973.7 (795.2-1,192.3) 0.5 (0.4-0.6) 0.0000
Test for interaction by donor type 0.012
Subgroup analysis by donor type
DBD 526 2 (427 3-647 9) 880 2 (708 5-1,093 5) 40 2% (19 3-55.7%) 0.0009
DCD 3897 (278 0-546 4) 1,458 1 (944 7-2 250 5) 733% (53 7-84 6%) 0.0000
PP analysis 4986 599 .4) 982.9(810.4-1,192.2) 0.5(0.4-0.7) 0.0000
Secondary outcomes
Discard rates? 16 (11.7%) 32 (24.1%) -12.4% (-21.4 to -3.3%) 0.008
Primary non-function® 1(0.8%) 0 . . NA
Are You Kidding
Post-reperfusion syndrome 15 (12 4%) 3 6% (-316 to -9 6%) 0.0002
Post-reperfusion lactate® 36(26-42) 4 M e? I 0.018 :lm:
47 Early allograft dysfunction 12 (10.1%) 29 (29.9%) 0.263 (0.126-0.550) 0.0002 E
What is Next for Liver Machine Perfusion?
* 13 active ongoing and/or
recruiting trials (US and
Europe)
— Preservation
— Use of
discards/DCD/ECD
*  Wealth of data coming to a
journal near you
* Benefits
— Improved allograft
function
— Shorter LOS
— PNF, EAD, pt/graft e
S u rviva I U I MC MEDICINE
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Adult Living Donor Liver Transplantation

Adult LD Hepatectomy

Right Hepatic Artery

(given to recipient)

Right Hepatic Vein
(given to recipient)

Liver Right Lobe
(given to recipient)

Right Bile Duct
(given to recipient)

50 Right Portal vein
(given to recipient)

Common Portal Vein
(given to recipient)

Common Hepatic Vein
stays in donor|
Oversewn Right {stays )
Hepatic Vein
(stays in donor)

Left Hepatic Vein
(stays in denor)

Liver Left Lobe
(stays in donor)

Left Bile Duct
(stays in donor)

.\\ Right Bile Duct Stump

(stays in donor)

Common Bile Duct
(stays in donor)
Left Portal Vein

Common Hepalic Artery {stay=in donor)

(stays in donor)

S
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Adult LD Right Lobe Transplantation

é Recipient

R Lobe Graft

Aorta

N LIFE
TPVIC s
MEDIC SINE

=L —

Pediatric Liver Donor Liver Transplant (LDLT)

Hepatic Vein
(Outflow)

Hepatic artery
(Inflow)
Portal Vein
thnow) UPMC e
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Advantages and Disadvantages of LDLT

Disadvantages Advantages

Short-term risks to donor Decrease waitlist mortality
Long-term risks to donor Decreased waiting time
Increased incidence of biliary Transplant prior to recipient
and vascular complications becoming critically ill

Decreased hepatic reserve Elective, non-emergent
Minimal cold ischemia
Immunologic advantage
Adds to cadaver pool

UPMC ¢4
CHANGING

600

500

400

300

National Live Donor Liver Transplants Last 20Yrs

524
367
345

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

M Live Donor Liver Translplants

N UFE
CHANGING
MEDICINE
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55

WHY HAVE THE NUMBER OF LDLTs REMAINED SO LOW ?

Numerous regulations with significant consequences:
—UNQOS, CMS, state
Donor complications/deaths that have been highly publicized

Risk burden seems to rest on shoulder of small number of
individuals

Not all members of the “team” are equally supportive

Recipients and Donors are misinformed UPMC e
_

National Live Donor Kidney Transplants Last 20Yrs

15,218

14,000

12,000

10,000 2761
8,000
6,000
4,000
2,000
0

B Txps W LD

5,817

4,422

EDICIME

—__
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Who Can Be a Living Donor?

Sibling *  Friend

Spouse * Church/Temple Member
Parents * Neighbor

Other Relatives * Non-compatible donor
Co-Worker * Republican or Democrat

 Must be willing to donate
* We will evaluate and screen for suitability

N UFE
CHANGING
MEDICIME

Process: Phase 1—Education and Screening

Pre-Evaluation

Evaluation Class
LD Coordinator ‘
Printed Materials 4

Community <‘;\ ‘a E\ S ¢
' [ Education - -
e Champion Programs | — [ !
Non- \ -
\_ Directed /

* Traditional Media /
e Solicited Broad

Recipient

. Medi
Market Media ‘.\ eda
A / ™\ LIFE
e Social Media b v UPMUC gems
N e
— B
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Unexpected and Expected Media for Directed and NDD

Penguins fan seeks kidney donor,
4-year-old foster child in desperate need brings homemade sign to game
of liver transplant finds donor

Updated: May 20, 2015 - 8:26 PM Rt

N LIFE
CHANGING
MEDICINE
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HOPE

INACTION

HIV-to-HIV Solid Organ Transplantation
June 191, 2018

Ghady Haidar, MD
Assistant Professor of Medicine
University of Pittsburgh Medical Center

Background

50% of deaths among patients who are well controlled on ART in North
America and Europe
— Not due to AIDS and opportunistic infections
— Due to
* Non-AIDS-defining cancers

* CV and respiratory diseases
* End-stage liver disease
* End-stage renal disease
rouser aivs 2013 L PIVIC Sitneme

Gill, CID 2010

Smith, Lancet 2014~ — |

Bickel, HIV Medicine 2013

31



10/22/2018

Using HIV+ deceased donors

Expands donor pool by 360-600 patients
annually in the USA

Wait times for HIV+ patients will decrease
(KTx)

— > 7 years to < 1 year

Benefits African Americans the most
Benefits ALL transplant candidates UPMC e

HIV+/+ SOT in South Africa
- R —~

¥ Transplant surgeon
i Cape Town

First person to perform
HIV-to-HIV SOT out of

sheer need PMC Boem

Courtesy Dorry Segev, MBuRhD.w
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HIV +/+ SOT in South Africa

ORIGINAL ARTICLE

HIV-Positive-to—HIV-Positive Kidney
Transplantation — Results at 3 to 5 Years

Elmi Muller, M.B., Ch.B., M.Med., Zunaid Barday, M.B., Ch.B.,
Marc Mendelson, M.D., Ph.D., and Delawir Kahn, M.B., Ch.B., Ch.M.

e 27 patients (4 + 23)

* VL <50 copies/mL on standard ART
* NRTI + NNRTI (59%)

* NRTI + PI/r (41%)
e No INSTI’s in South Africa

* Median CD4: 288 (IQR: 236-511)
* 11% HBV+, none with HCV

N LIFE
TPVIC s
MEDICINE

Muller et al, NEJM 2015 =

March
~Lead sponsors established
(Senators Boxer and Coburn; Milestones in January
Representatives Capps and ~First HOPE trial approved
1988: Use of Harris) HOPE Act to evaluate the safety of HIV-to-HIV
-Draft legislative language : kidney and liver transplantation
HIV+ organs e Implementation ClinicalTrials.gov NCT02602262
was made ~Meet with HHS and Office of 2011-2017 March
illegal National AIDS Policy First HIV-to-HIV kidney and liver

~Congressional briefing transplants performed at JHU

I
> zlon >> 2012 >> sz >> 2014 >

=

February February

-HOPE Act conceived at Johns -HOPE Act introduced -DHHS amends Final Rule to allow -U01 Award from NIAID
Hopkins University (JHU) March recovery of transplantable organs HOPE in Action: A Multicenter
March -Congressional Budget Office from HIV+ donors. Clinical Trial of HIV-to-HIV
“HIV community endorsement scoring June Deceased Donor Kidney
April -Passes Senate HELP. -UNOS/OPTN institute policy Transplantation U01AI134591
“Front page NY Times coverage Committee changes and safety measures to

June June allow for recovery and transplant

~Potential HIV+ donor pool
estimated (study published in
AIT)

July

~Official transplant community
endorsement

November

-Official AMA endorsement

~Passes full Senate unanimously
November

-Passes House Energy &
Commerce Committee

-Passes full House unanimously
-President Obama signs HOPE
Act

of HIV+ donor organs for HIV+
recipients

-Adoption of Final Rule change
November

-National Institutes of Health
publishes HOPE Safeguard and
Research Criteria to guide
research for HIV+ organ
transplantation

UFE

UPMC &

Courtesy Brianna Doby (JHU) |

MEDICINE
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Columbia/New York-Presbyterian
Duke University Hospital
Emory University Hospital

L ical Center
University Hospital

Indiana University Health

ClinicalTrials.gov: NCT02602262

20 active centers

Methodist Dallas Medical Center
Montefiore Medical Center University of Colorado, Denver
Mount Sinai Medical Center University of Maryland Medical System

Rush University Medical Center

The Johns Hopkins pi
Massachusetts General Hospital

University of Minnesota

. . " " N LIFE
ital Uni ity of at Birmi Virginia Commonwealth University Medical Center [‘ gl’q‘a‘lllqw
University of California, San Francisco Yale New Haven Hospital 4
University of Pittsburgh Medical Centep=— I‘

Courtesy Dorry Segev, MD, PhD

Eligible HIV+ kidney or liver candidates

UNOS organ offers per availability
“Natural randomization”

HIV D-/R+

HIV false positive D/R+

Courtesy Christine Durand, MD
ClinicalTrials.gov: NCT02602262

HIV D+/R+
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HOPE Kidney Recipients (N=59)
(June 2018) HOPE

IN ACTION

HIV+ kidney candidates

l

Consented for parent
study
N =268

!

Received transplant

N =59

PN

HIV D-/R+ HIV false positive D/R+ HIV D+/R+
N =27 N =15 N=17

Courtesy Christine Durand;MD _—

HOPE Liver Recipients (N=30)
(June 2018) HOPE

INACTION

| HIV+ liver candidates ‘

l

Consented for parent
study
N =64

]

Received transplant

N =30

AN

HIV D-/R+ HIV false positive D/R+ HIV D+/R+
N=9 N=8 N=13

Courtesy Christine Duran;MD [
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US Volumes: HIV negative-to-positive (SRTR)
Kidney Liver

100
40

a0
30

60

40
# HIV+ Liver Transplants
20

# HIv+ Kidney Transplants

10

20

0

2000 2002 2004 QDDEVearQDDB 2010 2012 2014 2000 2002 2004 mf 2008 2010 2012 2014
‘aar

* HIV+ LT, > 4 fold increase

* HIV+ KT, > 12 fold increase * > 30 transplants per year

* > 100 transplants per year * Good outcomes, except HCV

* Significant survivaI. b.enefit co-infected coure o TPMC givone
compared to remaining on HD Segey, MD 20 —

Locke JE/Segev DL. Annals of Surgery 2017.

36



10/22/2018

Patient/graft survival (NEJM 2010)

Patient survival
— 1-year: 94.6%
— 3-year: 88.2%
e Graft survival
— 1-year: 90.4%
— 3-year: 73.7%
* Similar to survival rates of HIV-negativetiidfiey

1 C Pl e =f =Y g Stocketal, Np/M 2010 \

History of US Organ Distribution

e Uniform Anatomical Gift Actin 1968
— US Congress effort to national organ policy

e National Organ Transplant Act (NOTA) in 1984
— OPTN

e Division of DHHS = HRSA = UNOS to
maintain the OPTN

* UNOS organized the country in 11 regiofsic s
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