
!Heart: System for, the 
Resuscitation, Preservation, and 
Assessment: of Donor, Hearts 

April 6, 2021 
Circulatory System Devices Panel 

AA-1



. TransMedics. 

Introduction 

Waleed Hlassanein, MD· 
President and CEO 

TransMedics 

AA-2



1nsMledic.s Introduction 

Founded in 1998 to devellop Organ Care System1 
(OcsrM) technollogy to increase donor organ utUization 
for transpllantation and improve post-transplant 
cl inical] outcom1es 

CUnicalllly driven organ ization that pioneered concept 
of extracorporeall perfusion of donor hearts, lungs, 
and llivers for transplantation 
� Sponsored 8 US FDA pivotal] trialls 

The OCS is develloped and manufactured in US 
� OCS Lung FDA approved 
� OCS Liver under review by FDA 
� OCS Heart approved internationaUy and > 1,000 

cases transpllanted to date worlldwide 
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of Donor Hearts Are Used for Heart Transplants 
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Significant underutilization of 
deceased donor hearts 

Limiting access to patients in 
need for heart transplantation 

Patients waiting ar,e not 
guaranteed a heart 
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Associated with Higher Mortality 
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Storage Limits Utilization of Donor Organs and 
Shown to Negatively Impact Post-Transplant Outcomes 
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Only ,3 out of :10 
DBD hearts used1 
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Heart System: Integrated Portable Platform 
Designed to Address Limitations of Cold Storage 

li]i1 'TransMedics 

OCS'M Heairt Console 

_,,.. .. ,-

OCS,1iM Heart IPe1rfusion s.et O·CSliM 1Hea1rt Sollutions 
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of OCS Heart- 3 FDA. Pivotal Trials for 3 Different Clinical Indications 

OCS PROCEED 11 Tri a 1-
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Indication for Use Consistent with Study Criteria 

The TransMedics®· Organ Care System1 (OCS™) Heart System is a portable extracorporeal heart perfusion 
and m1onitoring syste:m1 indicated for the resuscitation, preservation, and assessment o·f donor hearts 
intended ·for a pote1ntial transplant r·ecipient in a near·-physiolog·ic, norm1otherm1ic and beating state. 
OCS Heart is indicated for donor hearts with one or more o·f the following· characteristics: 

I Expected cross-clamp or ischemic time> 4 hours due to donor or recipient characteristics (e.g., donor­
recipient geographical distance, expected recipient surgical time); or 

I Expected cross-clamp or ischemic time>: 2 hours AND one or more of the following: 

- Donor Age > 55 years; or 

- Donors with history of cardiac arrest and downtime > 20 minutes; or 

- Donor hist ory of alcoholism; or 

- Donor hist ory of dia betes; or 

- Donor Left Ventricle Ejection Fraction (LVEF) ~• 50% but> 40%; or 

- Donor hist ory of Left Ventricular Hypertrophy (LVH) 1(septal or posterior wall thickness of> 12 ~• 16 mm); or 

- Donor angiogram with luminal irregularities but no significant coronary artery disease (CAD) 
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of Heairt EXPAND+ CAP Results 

Prim1ary effe·ctive·ne,ss e·ndpoint miet in IEXPAN ID· (p < 0.0001) 

84% of e-xte·ndled-criteria donor hearts (refused an average of 60 times) were 
succe·ssfullytransp•lantedl using the ·O·CS Hleart System1 

8% IISHILT severe PGID well belo•w rate·s re·ported in literature· 

97% all-cause· patie·nt survival at .30-days post-transplant is comiparable· to routine· 
heart transplant o,utcomies (96%; Colvin et al, 2020) 

92% & 87% all-cause patient survival at 6 & 12 mionths, respectively 

96% cardiac-related patient survival at both 6 & 12 mionths 
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Clinical Need to Ex1Pand 

Donor Heart Utilization 

Hea1rt EXPAND & EXIPANID CAIP Trialls 

PROCEED II Tria Summary 

Statistica Considerations 'for' 

Long-Te1r1m Survival Mlodeling 

TransMedics Posit ion on FDA Q,uestions 

Training & Post-Ap1Pr'ova Programs 

Clinical !Perspective & 
IBenefit-Ris k Assess1ment 

Mlaryjane Farr, MD 
Associate Professor of Medicine, Division of Cardiology 
Medical! Director, Adullt Heart Transplant Program 
Collum bia University Medical Center/ Nlew York-Presbyterian Hosp·tall 

Jacob S,chr'Oder~ IMID 
Assistant Professor of Surgery 
Surgical Director, Heart Transplla tafion Program 
Duke University Schoo II of Medic"ne 

Waleed Hassanein, MD 

Chris Mlul in, MIS 
mrector,. Product Devellopment Strategy, NAIMSA 

Waleed Hassanein, MD 

Ashish Shah, MID 
Professor of Cardiac Su rgery 
Alllfred Bla ilock Endowed Director and Clha irman, Department of Cardiac Surgery 
Vanderbillt University Medical! Center 
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Experts 

Pathology 

Regulatory 

Medical Mlonitor 

Anthony J Demetris, MD 
Starzlll Professor of Liver and Transplllant Pathollogy 

tJln]versity of Pittsburgh 

Miriam Provost, PhD 
Vice President., G lo Iba II Regullatory Affairs 

TransMedics, lllnc. 

John Wa work, CIBE, FR.CS, !FMedSci 
Emeriitus Professor, Cardiothorad c Surgery 

Royalll Papworth Hlosp]tall, Caimlbr]dge Unmvers:ity, UK 
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. TransMedics. 

Clinical Need to 
Expand Donor 
Heart Utilization 

Maryjane Farr, MO, 
Assoc'iate Professor of Medic'ine, Div'ision of Cardmolllogy 
Med'icall Director, Adullt Hleart Transpllant Program 

Collumbiia University llrving Medical! Center/ 
New Yorlk-Preslbyterman Hlospita! AA-14



Heart Failure- Major Public Health Issue 

6.5 million a,du ts in U .. S. hav,e heart fai lllure1 

s-·10% of pati,ents w ith h·eart failure are ",en•d-staige'' ,or "a,dvance·d''1 

40-60% 1-year 1mortalllity rate for pati,ents w ith •end-stag,e h,eart fa ~llure2 

l. AHA St atistics 2!0ll:91; 2. Singh e t al, 1Cir,c Heart Fail 21012 
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Left Ventricular Assist Devices Used as Bridge to 
Heart Transplant 

Ventricu1lar Assist Devices (VADs) 

� Beneficia I for selected pat ients 

- Bridge to t ransplant 

- Destination therapy if LV fa il ure on ly 

� 2-year su rviva l HMl3 79% 

� Complicat ions 

- Stroke 10% 

- Bleed ing 24.5% 

- Infection 58.3% 

- Right ventricu lar fa ilure 34.2% 

Mehra ,e,t al, NEJM 201:91 

Outflow .,../" 
Gra~t 

~ /( 

,, ' -~' ......_ Pump 
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Transplant is Gold Standard 

Cardiac Transplant 

� Definitive replacement therapy 

- Requires intensive long-term care 

� 88-92% survival at 1 yr, 72-80% at 5 yrs 

� Improves 

- Functional status 

- Health-related quality of life 

Yan,cy et al, ,cir,culation 2013; Colvin et al, Am1 J Tr,ansplant 2020 
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Transplant Challenges Due to Supply 

1.2,588 •d·ec·eas·ed organ ,donors in 2020 ·n U.S.1 

3,i658 he.airt tr.ains1plants in 2020 ·n U.5. 1 

- - - - - - - - - - -

Only ""3 hearts out of every 10 donated hearts are used ·for transplant 

l. Sci•e•ntific Registry ,o,f Trans.plant: Recipients and Organ Procurement Ne,twork Database• 
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Transplant Waiting List 
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Dependent on Cooler Despite Medical Advances 

COLD STORAGE 

Limitat1ions of Cold Storage 

� Donor hearts can only safely be 
preserved for "'4 hours 

� Time-dependent ischemia 

� No ability to provide therapeutic 
intervention to organ 

� No ability to assess heart function 

� Limited to standard-criteria hearts 
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Federal Changes Mandate that Organs Be Allocated 
to Sickest Patients First 

� Jan 2020 - 1UIN,OS with IHIIHIS determ1ined local allocation not consistent with fair access 

� IN ow able to transplant to sickest patients first 
- Longer travel ti mies 

- Longer ischem1ic tim1es 

� INeed new technologies to m1itigate adverse effects of long ischem1ic ti mies 
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Pool of Lost Hearts to DCD Donation 

� 2019 - l,S.4-3 1D,·CID· donors b,etw,e,en ages 18-49 years old 

- ~ 1 organ (liver, kidney, lung) transplanted 

- ·Only 7 hearts abl,e to be utiliz.ed 
All successfullytransplante,d using ·OCS IHleart System1 in clinical trial (111D,E G180272; 
pivotal trial ongoing) 

www.HRSA.go,v 
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Need to Address Limitations of Cold Storage 

IHeart transplant is the gold standard therapy for end-stage heart failure 

,Cold storage i's the only avai'lable option for preservati·on despite severe 
limitati·ons that restrict uti'Hzati·on to ""'3 out 10 donor hearts 

si·gni'ficant unmet need for new heart preservati·on technologi·es to address 
limitati·ons of cold storage and i'ncrease number of life--saving heart transplants 
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. TransMedics. 

Heart EXPAND & 
EXPAND CAP Trials 

Jacob Schroder, MD· 
Assistant Professor of Surgery 

Su rgica I Di rector,. Heart Transplantation Program 

Duke University School of Medicine 
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Enrollment 

Evalluate abiUty of OCS IHeart System1 to significantlly increase 
utillization of donor hearts that are ra relly t ranspllanted today 
due to llim1itations of colld storage 

Extended-criteria donor hearts in typica l! heart reciipients 

Single-arm, multicenter U.S. clinical trial 
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a Single-Arm Trial 

U1 nethical to ran1dlomize extendledl-criteria dlonor hearts to coldl storage 

Con1cu1rren1t controls wou1ldl be of limited! cUnical valu1e as this is a 
dlifferen1t dlonor heart p,op,u1lation 
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Heart Eligibility Criteria 

� Exp,ected total cross-clam1p tim1,e > 4 hours; ,QIR 

� Expected total cross-clam1p tim1e > 2 hours p,lus > 1 additional risk factor 
- Donor age 45-55 years w ith no coronary catherization data 

- Donor age> 55 years 

- Left ventricullar septall or posterior wall thickness of> 12 and < 16 m1m 

- Reported down tirme of > 20 m1in with stablle hem1odynam1ics at finall assessment 

- Left heart ejection f raction 40-50% 

- Donor angiogram1 with llum1inal kregullarities with no significant CAD 

- History of carbon monoxide poisoning with good cardiac f unction at time of donor assessm1ent 

- Social history of allcohollism with good cardiac fu nction at tim1e of donor assessm1ent 

- History of diabetes w ith negative coronary angiogram1 for CAD 
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Heart on OCS Transplant Acceptance Criteria 

� OCS arterial lactate levels < 5 m1m1ol/ll at end of Q,CS pe,rfusion period with stable 
lactate trend 

� 1Recom1m1,ended ranges for ,Q,CS heart p,erfusion paramieters after stabilization 

- ·Coronary flow (CIF) 400-900 m11L/m1in 
- Aortic pressure (A,QP) 4-0-100 m1m1IHlg 

� Clinically satisfied with donor h,eart evaluation on Q,CS 

Recipient's Surgical Procedure Should Not Be Initiated 
Until Donor Heart Accepte,d on OCS 

C0-28 AA-28



of OCS Parameters and Clinical Judgment in 
Donor Heart Ac.ceptanc.e 
� Arterial lactate is an im1portant biomiark,er for miyocardial ischem1ia 

� Prosp,ective analysis of O·CS p,erfusion paramieters to predict graft failure·1 

- IFirst 4.9 p,atients transp,lanted on O·CS with standard-criteria he·arts 
- !lactate tr,end, rate of change, and ending lactate had high s,ensitivity and specificity 
- S m1m1ol/lL Hm1it for standard-criteria hearts (baseline lactates 1 m1m1ol/ll) 

� lln EXIPAINID·, a stable lactate· trend add,ed as qualifier because e·xte·nded-criteria h,earts 
miay have higher starting lactate values (eg, 3-4 m1m1ol/lL) 
- Som1e hearts turned down in EXIPAINID· b,ecaus,e lactate increas,ed desp,ite attemiptsto 

m1axim1iz.e p,erfusion and AOIP (certain cases where absolute lactate< 5 m1m1ol/lL) 

� Other ·OCS paramieters and clinical judgemient also used to determ1ine transplantability 

� Providing additional data to inform1 clinical judgmient is benefit of OCS not a risk 

l. Hame•d et al, JHILT 210091 
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Inclusion and Exclusion Criteria 

Recipient Inclusion Criteria 

� !Registered m1ale or fem1ale prim1ary 
heart transplant candidate 

� Age~ 18 years 

� Provided inform1e,d consent 

Recipient Exclusio,n Criteria 

� Prior sollid organ or bone 1ma1rrow 
t1ransplllant 

� Chronic use of he1modiialiysiis 01r 
diagnosis of clh1ron iic 1renall insufficiency 

� Mullt ii-organ t ranspllant required 
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Effectiveness and Safety Endpoints 

� Primary effectiveness composite endpoint 

- S1urvival at Day 30 
- Absence of l!SHLT severe PGD in first 24 h-0 1urs 

- Performance goal of 6,5% (ass 1umed rate of 80%) 

� Primary safety endpoint 

- l!ncidence of heart graft-related SAEs (HGRSAEs) in first 30 days 
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for Performance Goals in EXPAND 

No pubhshed lliiterature on rate of PG1D 11n extended-criiteria donor heart transplants 

Higher range of publlished PG,D of ,v30% added to the 5'% rate of 30-day 1mortallity for 
standard-cr~teiria hearts to derive the 65% PG, 

Wiith sa1mplle size of 75 patients, success rate assu1med to be 80% to 1meet 6,5% PG, 

No prior data on 1moderate and severe ISHLT PG,D t hrough 30 days post t ransplllant 

Prii1mary effectiveness endpoint inclludes safety co1mponents (survivall and PG1D) 
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1ry Endpoints 

� Patient s1urviva I at Day 30 

� l!ncidence •Of severe PGD in first 24 h·o 1urs 

� Rate •Of donor heart 1utili.zatlon for transplantation 
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D Assessment and Adjudication 

� Moderate or severe PGD defined in protocol according to IISHLT 
consens 1us recommendations 

� Clinical events independently adjiudicated by medical monitor 

- Dr~ John Wallwork 
Founding Member and Past President, ISHLT 
Emeritus Professor of Cardiothoracic Surgery, Papworth Hospital and Cambridge University 
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Heart Risk Factors for EXPAND Trial Inclusion -
52% of Donors Had 2 or Ml ore Risk Fae.tors 

20 (22%) 
Downtime+ 

.Additional Criteria 

15 (16,%) 
Cross-damp Time+ 
.Additional Criteria 

7 (S.%) 
.Age;?: 55-t 

.Additional Criteria 

6, (6,%) 
Other Multiple Criteria 

[ 93 Donor Hearts Included J 

2 or More 
Inclusion Criteria 

Single Inclusion 
Criteria 

21 (23%) 
Cross-damp Time;?: 4 hours 

11 (12%) 
LVEF;?: 40$; 50% 

4 (4%) 
Downtime;?: 20 mins 

3 (3%) 
LVH 

3 (3%) 
C.AD Non-specific 

3 (3%) 
Age;?: 55 
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NOS Heart Transplant Database Validated EXPAND Criteria 
Are Seldomly Utilized in the U.S. 

OCS EXPAND UNOS SRTR Data* 

Donor Risk Factors/ Inclusion Criteriia (N=93) (N=l0,426) p-value 

Expected cross-damp t ime ~ 4 hou r'S 37 (39.8%) l,607 (15.4%) < 0..0001 

Downti1me ~ 20 1minutes 33 (35.5%) 240 (2 .. 3%) < 0..0001 

LVEIF ~ 40% and ~ 50% 24 (25.8%) 481 (4 .. 6,%) < 0..0001 

Donor' age ~ 55 yea r'S :11 (11.8%) 295 (2.8%) < 0.0001 

LVH >12 s; 16, m 1m 18 (19.4%) Nlot colllected 

2 or More Risk Factors/ lndusion Criteria 

C r'Oss-clamp ~ 4 hours pllus other facto r'S 13 (14.0%) 464 (4.5%) 0.0003 

Downtime ~ 20 minutes plus other' factors 9 (9.7%) 58 (0..6,%) < 0..0001 

Donor age ~ 55 yea rs p us other facto rs 7 (7.5%) 104 (1.0%) < 0..0001 

*Data from 2!015~201,8 US Heart Transp,lant R,egistry C0-36 AA-36



Enrolled Donor Hearts with Significantly More 
Match Run Refusals 
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l. Baran et al, 1Circ Heart Fail .2101:91 
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of Donor Hearts Utilized for Transplantation 

75 (8,1'%} 
Transplanted 

18 (19%) 
Turned Down a!f~;r /j 

OCS Assessm/ J 
/ 

Reasons for Turn Down on OCS 

� Continuous rising lactate and fina l 
lactate> 5 mmol/L (n=8) 

� Continuous rising lactate (n=7) 

� Continuous rising lactate and RV 
dysfunction (n=2) 

� Continuous rising lactate and 
inability to wean off pacing (n=l) 
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Lactate Trend Served as a Key Indicator for 
Assessment of Donor Hearts on OCS 

7 

5 
Mean 

A rte ria Lactate 4 
(mmoll/L) 

[SE] 3 

2 

1 

Turned Down Hearts (n=18) 

Transplanted Hearts ( n= 75) 

0--------------------
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 

Hours after lnstruimentation on OCS 
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and Baseline Characteristics of Transplanted 
Recipient Population 

I Recipient Characteristics 1(N=75)1 

Baseline Characteristics 

Age (years)., mean ± SD 55 . .5 ± 12 .. 6 

Male., n (%) 61 (S.1%) 

BM II (kg/m2), mean ± SD 27 . .7 ± 4 . .7 

Risk Factors, n (%) 

Ag,e >· 65 18.(24%) 

History of mechanical circulatory sup,port 4-8.(64%) 

Female donor to male recipient mismatch 12 (16%) 

Renal dysfunction 11 (15%) 

Status, n (%) 

Status IA 52 (69%) 

Status 18 22 (29%) 

Status 2 1 (1%) 
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Heart Preservation Characteristics 

I Transplanted Donor Hearts I 

I Parameter 1(N=75J I 

Cross-clam11p tim1e (hours) 

Mean± SD 6.3± 1.6 

Min-Max 2.9-11.4 

Cold ·ischemic tim1e (hours) 

Mean± SD 1.7± 0.4 

Min-Max 1.1-2.8 

* SRTR data base 

85% of hearts 
transplanted in US 
< 4 hour maximum 
with cold storage* 
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Effectiveness Endpoint Met 

Patients 
(%) 

100% 

80% 

Success 1Ra1te: ,8,8.0% 
,(95% Cl :: 78.4% - 94.4%) 

p < 0.0001. 

- - - - - - - 65% 
60% 

40% 

20% 

0% -+----­

P1r1ima ry Effectiveness 

Com1Posite End1Point 

Perform a nee 

Goall 

(30-day survival and freedom from severe ISH LT PGD) 
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Results on Secondary Endpoints 

I Secondary Endpoints (Components of Primary Composite Endpoint) (N=75) 

Proportion (1n/N) 94.6% (70/74*) 

Severe PGD (lleft or right ventriclle) in first 24 hours 1post tra1nsplla1ntation 

Proportion (1n/N) 10 .. 7% (8/75) 
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D with OCS Heart S,imilar or Lower than Other s,tudies 

Heart EXIPANID S,evere 

Heart EXPA ND Mod/Severe 

Singh et al 2018. 

Nlicoa1ra et al 2018. 

Squiers et al 2017 

Sabatino et al 2017 

Dronavi Iii et a l 2013 

D11Alessandiro et al 201:1 

IUma et a l 2006 

!Marasco et al 2005 

0 5 10 

14.7 

35.3 

31.2 

12.6 

13.1 

32.0 

22.6, 

23.0 

24.0 

15 20 25 30 35 40 45 50 

!Patients w ith PGD within 24 Hours(%) 
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Considerations for Assessing Mortality in 
Heart Transplantation 
� M,ost patients undergoing heart transplant are n·ot ,otherwis-e healthy 

- Majority previously on VADs with a1ss,ocia1ted complicait ions 

- On llong--term immun•osuppressives 

� Morta:lity in initia1I post--t ra1nspla1nt peri•od likelly relaited to transplaint procedure 
or cardiac graft 

� After init ia1I post--trainsplant peri•od, recipients subject to competing risks for 
non--cardiac causes •Of death 

� Cardiac--reiated surviva l is a clinicaUy appropriate endpoint to assess 
preservation techn•ology 
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and Cardiac-Related Long-Term Survival 
1 

o .. s. 

0 .. 6 
Su1rvival 

Pr'obability 
0 .. 4 

0 .. 2 

Cardiac-r'e lated Su rvival 

OveraH Su rvival 

Follow-up Cardiac-
.Timepoint Overall related 

Mont h 1 95% 96% 

Mont h 6 .88% 95% 

Mont h 12 ,84% 95% 

Mont h 18 .S,2% 95% 

Mont h 24 .S.2% 95% 

0 +----------------------------------------. 
0 6 12 24, 

Month 

Overall 

Cardiac-related 

0 

75 

75 

1 6 

70 65 

70 65 

Mlonths Post Transpllant 

12 18 24 

59 50 30 

59 50 30 
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of Dea1th in EXPAND Trial 

4 

2 

0 

4 

Prim a ry -Graft 

Dysfu nctio,n 

4 

Pre-exi.sting 

Disea.se/ 

Car Accident 

� Advanced liver cirrhosis (Day 29) 

� Chronic parenchymal lung disease (Day 80) 

� Recurrent amyloidosis (Day 212) 

� Motor vehicle accident (14 months)* 

1 1 

Multio,rgan Failure Multiorgan Failure 

-Vas,o,plegia ·-· PA Anastomic 

Surgical 
Comp,lication 

1 1 1 

Pneumonia Pu Im onary Severe AB & 
Em bolus at Home Cellular Rejectio,n 

• This d,eath was o,utsid,e of the, adjudication window; ho,we•ve•r, the original d,eath note was o,b,t ,aine,d fr,o,m the, site 
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Incidence of Primary Safety Endpoint Events 

I (N=75) 

Primary safety endpoint 

Meant SD 0 .. 2 ± 0 .. 37 

HGRSAEs by type 

Modera1te or severe PGD, 1n/N (%) 11/75 1(14 .. 7%) 

Primary graft faHure req1uiring re-tra1nsplla1nta1tion 1/75 1(1 .. 3%) 

HGRSAE = heart graft-relate,d serious .adversie e•ve,nt 
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. TransMedics. 

EXPAND CAP & 
Pooled EXPAND+ CAP 
Analyses 
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from EXPAND Continued Access Protocol Further 
Support Effectiveness and Safety of OCS Heart System 

~ 4(9%) 
~ Turned 

' Down 

....... 

41 (91.%) 
Transpiante•d 

41 Patients with> 30-day follo,w-up 

91% Utilizatio,n fo,r transplantatio,n 

1100% 30-day survival 

2.4% ilncidence o,f severe IPGID 

C0-50 
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Results from EXPAND+ CAP Support Effectiveness 
and Safety of OCS Heart System 

~ 22(16%) 

~ Turned/ 
'~n 

' 

1.16 (84%) 
Transp!ante•d 

116 Patie·nts 

84% Utilizatio,n fo,r transplantatio,n 

I 97% 30-day survival 

I 8% Incidence of severe PGD 

C0-51 
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EXPAND+ CAP Long-Term Survival 
1 

0 .. 8 

Follow-up O u Cardiac-
T. . verau I d . 1mepomt re1ate 

Survival o .. fi - Mo,nt h 1 97% 97% - -------------
Pr· ob ab i Ii ty _M_o_,n_th_2 ____ 9_6°_% ____ 9_7_%_. _ 

0.4 - Mo,nt h 3 94:% 96% 

Mo,nt h 4 93% 96% 

0 .. 2 _ Mo,nt h S 92% 96% 
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from EXPAND+ CAP Trials Provide Substantial Evidence 
of Safety and Effectiveness of OCS Heart System 

Prim1ary effectiveness endpoint miet in IEXPAN ID (p < 0.0001) 

8,4% of extended-criteria donor h,earts (refused an average of 60 times) were 
successfully transplanted using the Q,CS Hleart System1 

8% ISHLT severe PGID well belo,w rates lower reported in literature 

97% all-cause, patie,nt survival at .30-dlays post-transplant is comiparable, to routine, 
heart transplant o,utcomies (96%; Colvin et al, 2020) 

92% & 87% all-cause patient survival at 6 .& 12 mionths, respectively 

96% cardiac-related patient survival at both 6 & 12 mionths 
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. TransMedics. 

PROCEED, II 
Trial Summary 

Waleed Hlassanein, MD· 
President and CEO 

TransMedics 
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11- First Trial Designed for Any Ex-Vivo Organ 
Perfusion Technology and for OCS Heart System 

De,signe·d base,d on 2001 Celsior cold prese,rvation solution trial design:: 
non-inferiority Rcr· with 30-day follow-up for standard-criteria he,arts 

Met prim1ary e:ffectivene,ss and safety endpoints 

Unplanned, post-hoc UNOS follow-up reve,aled increase,d overall miortality; 
however com1parable cardiac-related miortality in ,QCS arm vs control 

Substantial difference,s in de,vice design, use m1ode,I, and donor and re,cipient 
populations lim1it the utility of PIROCIEEID II data for this PM.A 
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11 Enrolled Standard-Criteria Donors That Are 
Substantially Different from EXPAND & CAP Population 

so [ Mean± C~ ] 30 [ Median ] 

70 

60 
25 

22 

Nlumber'of so 20 

UNIOS 

Mlatch Run 
40 15 

Refusalls 30 
10 

20 12 
10 s 2 2 

0 0 
EXPANID + CAP 

(N=13S.) 

PROCEED II EXPANID +CAP PROCEED UNOS Data1 

(Nl=llS.) (N1=13S.) (Nl=l l S.) 2007-2014 

EXPAND and CAP Directly Support the Proposed Indication for Use, Not PROCEED II 

l . Baran et al, 1Circ Heart Fail .2101:91 

C0-56 AA-56



Long-Term Survival Trend from U NOS Registry 
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of Mlo,rtality i 1n PROCEED 11 Tri all~ 60 Days Po,st Transpllant 
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of Mortality i1n PROCEED 11 Trial> 60 Days Po·stTransplant: 
U NOS Registry 

10 � OCS � Contr·ol 
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International Studies Show Favorable OCS 
Long-Term Survival (N=165 OCS Cases) 

100¾ 

80¾ 
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. TransMedics. 

Statistical 
Considerations 
for Long-Term Survival 

Chris Mullin, MS 
Director, Product Development Strategy 

NAMSA 
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1ck,grou1ndl on FDA Modlels to Extra1polate Lon,g-Term Surviva,1 

� FDA developed model based -on preliminary PROCEED 1!11 data (2015) 

� FDA 1used this model to extrap,olate long-term s1urvival results in: 

- PROCEED U 

- EXPAND 
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About Underlying Assumptions of FDA Model 

� Parametric models 1use strong ass 1umptions for 1underlying hazard rates 

� Specific concerns with piecewise-exponentia I model 

- Model choice and c1ut p-oints all post hoc 

- Data-driven c1ut points can lead to bias/ error inflation 

� No clinical j 1ustification provided for c 1ut points selected by FDA 

- Calls into q1uestion validity of model 
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Model Underestimates Long-Term Survival 

Difference Between Kaplan-Meier and Piecewise Exponential Survival Estimates 
{Percentage Points)1 

Time Post 
Transplantation 

1 Vear 

2 Years 

3 Years 

4 Years 

5 Years 

PROCEED II 
OCS Heart 

1.0 

0.3 

1.1 

-1.4 

-3.5 

PROCEED II 
soc 

0.1 

1.0 

-1.4 

-3.2 

-8.3 

So,urce•: FDA Executiv,e Summary, Table 23 - E.stimate•d Survival Probability PROCEED II and Table 41 - Survival Pro,bability EXPAND 

EXPAND 
OCS Heart 

0.0 

-0.1 

0.3 

? • 

? • 
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of Concerns About FDA's Model to Extrapolate 
Long-Term Survival 

� Ch,oice ,of model for extrap,olati,on is questi,onable 

� FDA's m·odel is inaccurate at predicting l,ong-term survival 

� Results show FDA's model appears neither valid n,or reliable for extrapolation 
of long-term data in heart transplantati·on 
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. TransMedics. 

TransMedics Positions 
On FDA Questions 

Waleed Hlassanein, MD· 
President and CEO 

TransMedics 
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1: EXPAND Desi.gn & Conduct 

EXPAND is WeH D·esigned}. ClinicaHy and StatisticaUy Robust. UNOS Registry D·ata Ana]ysis 

Va llidated the Inclusion Criteria of Extended-Criteria D·onor Hearts in the U.S. 

Study Design 

� Randlomizatio,n of extendledl-criteria hearts to co,ldl storage is not ethical 

� Concurrent contro,ls coulld lbe olbtai1ned from UNOS databas.e for U.S. 
t1ranspla1nts 

� PG predlicatedl on ob-servedl success rate of .80% 

� Do,nor heart inclusio,n criteria i1nde1pendently defined lby experts a1nd p1roven 
to lbe sig1nificantly different tha1n standard U .. S. hea1rt tra1ns.pla1nts based on 
UNO.S datalbase a1nallys.is. 
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1: EXPAND Desi.gn & Conduct 

The EXPAND & CAP Trial Were Conducted According to Highest Clinica l! Standards 

and the Adjudication Process Strictly Adhered to Trial Protocol 

T,rial Conduct 

� There were no revisions to donor heart inclusion criteria - aidditi,onal criteria 
rec,orded ·n or·g·nal sourc,e d•ocu1ments w,ere retabulaited to provide the 
com1p ete 1picture ·Of r·sk faictors in EXPAND don.or p•o1pu ·a1tion 

� There were no changes to severe PGD definition - Med·ca· M•onitor 
consistentlly and strictly fo lowed ISH LT criteria throughout aidjudicati·on 

� Sensitivity analysis demonstrated robustness of the endpoint regardless of 
adjudication 
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2: EXPAND Inclusion Criteria 

EXPAND & CAP EnroUed Donor Hearts That Are Seldomly Used for 
Transplants in the U.S. Based on UNOS Data Analysis 

EXPAND+ CAP UNOS/SRTR* 
Donor Characteristics (N=138) (N=l0,873) p-va1lue 

Age (year'S)- mean± SID 36 .. 4 ± 12 .. 1 32 .. 1 ± 11 .. 0 < 0 .. 0001 

Age~ 55 years 13 (9%) 309 (3%) 0 .. 0002 

LVH >12 s :16 mm 18. (19%) Nlot colllected 

Cross·-cllamptime ~ 4 houirs (Expected) 66- (48.%) 1730 (16%) < 0 .. 0001 

Cross·-cllamp t ime ~ 4 houirs (Actuall) :113 (97%) 1730 (16,%) < 0 .. 0001 

LVEF between 40% ·- 50% 30 (22%) 500 (5%) < 0 .. 0001 

Downtime ~ 20 minutes 43 (31%) 255 (2%) < 0 .. 0001 

Cr·oss·-cllamp ~ 4 hour'S pllus ~ 1 1risk factor 23 (17%) 500 (5%) < 0 .. 0001 

Downtime ~ 20 minutes plus~ :1 risk factor 10 (7%) 61 (1%) < 0 .. 0001 

*Data from 2!015~201,8 US Heart Transp,lant R,egistry C0-69 AA-69



Evaluated Donor Hearts That Are Not Routinely 
Transplanted in the US Today 
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3: Transplantability 

Lactate Level and Trend Are Useful Guides to Managing Perfusion of Donor Hearts 
on OCS in Conjunction with AOP, CF and Overall Clinica llJudgment 

Prior clinical data have, de,mionstrated that lactate is a sensitive (63%) and highly 
specific (98%:) biomarker for graft dysfunction1 

Lactate level/t rend is NOT' the only paramet er or considerat ion for transplant abilty 

Used in conjunction ·with AOP, CF, and clinical judgment of the overall clinical test: 
condition of the donor heart on OCS Heart System 

This ,ocs Hle,art use, m1odel has b,e,e,n successfully used internationally with excellent 
clinical outcomie,s in DIBID and o,c10 donor he,art transplants 

l. Hame•d et al, JHILT 210091 
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4a & 4b: PROCEED II and EXPAND Study Analysis 

Favorablle Long-Term Survival for EXPAND+ CAP Support the Approval of OCS 

for the Proposed Indication for Extended-Criteria Donor Hearts 

Cardiac-related Survival 

1 

0.8 

0.6 
Survival 

Cardiac-related Survival 1 

0.8, 

0.6 

0.4 

0.2 

Control 

Probability 0.4 

0.2 

0 

Overall Survival 
Follow-up O 11 cardiac-

. . vera I d 
T1mepo1nt re ate 
Month 1 97% '97% 

Month 2 96% '97% 
Month3 94% '% % 

Month4 93% '% % 
Month 5, 92% %% 

Month 16 92% '96% 

Month 12 87% %% 
0 

,0 3 6 9 12 
Mo,nths Po,st Transp,lant 

EXPAND + CAP Tri a I Resu Its 

ocs 

Follow-up 
. . t 0CS Control 1mepo1n 

Month ,6 '!).8% 98% 
Month12 96% 97% 

Month24 '94% 97% 

Month36 94% 95,% 

Month48 91% 93% 
Month ,6() 91% 93% Log-rank p = 0. 7205 

,0 12 24 36 48 60 
Mo,nths P,oiSt Transplant 

PROCEED II Trial Results 
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4c: Donor Hearts with~ 4 Hours Cross-Clamp Time 
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Probability 0_4 

0.2 

o,cs Heart is Safe and Effective for Donor Hearts with 

> 4 Hours of Exp,ected Cross-Clamp, Time 

2: 4-Hour Cross-damp Criteria in EXPAND & CAP Population {N=33), 
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5: Pathophysiology and Pathology 

No o,efinitive Clinica l! Evidence of OCS-Related Injury of o,onor Hearts. OCS AbiHty to 

Turn o,awn PotentiaUy Bad Extended-Criteria o,anor Hearts is a Cllinical Benefit Not a Risk 

� Donor hearts studi ,ed in EXPAND & ,CAP had si·gnificant ri'sk factors making them 
highly unlikely to be. used for transplantati,on - many of these factors could 
contribute to pathological findings 

� Brain death associated with significant physiologic changes could show as 
pathological f1nd1ngs of a donor heart ,on hi'stol ,ogical examination ,of my,ocardium 

� To our kn,owledg,e the,re has neve,r been a1ny published or presented lite·ra1ture, 
linking OCS Heart System to myocardial i'njury during pe,rfusion 

� 84% successful utilization of extend,ed-criteria hearts is a signifi'cant clinical b,enefit 
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6: Indications for Use 

EXPAND & CAP Enrolled Donor Hearts That Are Seldomly Used for Transplants 

in the U.S. Based on UNOS Data Analysis and Match Run Refusals 

The TransMedics® Organ Care System (OCS™) Heart System is a po•rtable extraco,rpo,re.al heart perfusion and 
monito,ring system indicated f,o,r the resuscitation, preservation, and assessment o:f dono,r he.arts intended fo•r a 
potential transp,lant recipient in a near•-physio,lo,gic, normothermic and beating state .. OCS Heart is indicated fo,r dono,r 
hearts with ·one o,r mo,re o:f the f,oUowing characteristics: 

I Expected cross-d amp or ischemk t i1me ~ 4 hours due to donor o recip"e111t character"stics {e.g.., donor-redpie111t 
geographical! diistance, expected redpiient surgiicall ti me); or 

I Expected cross-d amp or ischemk t i1m e ~ 2 hours AND one or 1m ore of t he fo ll low ing : 

D0 111or Age ~ 55 years;: or 

D0 111ors wit h history of cardiac arrest a111d dow111t ii1me ~ 20 m i111utes; or 

D0 111or history of a I coho llis m; or 

D0 111or history of diabetes; or 

D0 111or Left Vent ricle Ej ection Fraction (LVEF) ~ 50% but~ 40%; or 

D0 111or history of Left Ventricu llar Hypertrophy {LV HI) (septa II or posterior w alllll t hiclk111 ess of> 12 ~ 16 1mm); or 

D0 111or a111giogra m wit h lluminall irregulllarities but 1110 significa 111t coronary artery d isease (CAD) 
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7: Benefit/ Risk 

84% Utilization of Extended-Criteria Donor Hearts Seldomly U1 sed in the U.S. 

to Increase Heart Transplants Is a Significant Clinical and Public Health Benefit 

116 (84'%.) 
Extended-criteria 

Hearts Transplanted 
22 (16%} 

Turned IDown after 

OCS Assessment 

Risk ProfHe of Turned-down 
Extended-criteria Hearts 

• 72 mean match run refusals 
• 55% (12/22) had multiple 

donor heart risk factors 
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. TransMedics. 

Training & 
Post-Approva I 
Programs 

Waleed Hlassanein, MD· 
President and CEO 

TransMedics 
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Clinical Training Infrastructure 

15,000 squar'e-foot fadlity equipped with latest su rg·ica I and 

diagnostics equipment to repl'icate a retrieva I environment 
> 400 HCPs trained from 90 global academic 

and clinical institutions 
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Training Course 

nw 

-... 
!-
j: 

IOI! 

... 

Cllass r'Oo1m training for didactics and I esso n s I earned Demonstration and hands-on t ,raining for in stru me ntati on 

and clinical management of the donor heart on OCS 
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of OCS Heart Training Program 

TRAINING 
Initial hands-on clinical trainingand 

certi f ication of every new clinical 
center starting OCS Heart program 

SUPPORT 
Tra nsMed ics provides 24/7 

retrieval support via phone, 
messaging and email 

PRESERVATION 

'"Al ... ,...,-,.~ .. 

.,,,__IIIINifladM.I ........ , ............ ~ ~.~,....__., -..... 

TECHNOLOGY 
Dedicated OCS Heart iPad® 

tra ·ining and support: application 
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Approval Program - FDA Question 8 

New Enrollment Post-Approval Registry 

� 175-paitient, single-arm, prospective 
post-approval registry 

� Primary effectiveness endpoint: 12-month 
card iac-related surviva l 

- PG of 86% 

- Assumed success rate of 93%, required to 
meet the PG w ith 175 patients 

� 12 m1onths of primary fo llow-up, then 
UNIOS registry fo llow-up through 5 yea rs 

Continued Follow-up of EXPAND Patients 

� UNIOS registry fo llow-up of all EXPAND 
patients through 5 years 

� Assess card iac-related and all-cause 
surviva l 
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. TransMedics. 

Clinical 
Perspective & 
Benefit-Risk 
Assessment 

Ashish Shah, MD 
Professor of Ca rd 'iac Surgery 
Alfred Blalock Endowed Director and Chairman 
Department of Cardiac Surgery 

Vanderbilt University Medical Center AA-82



. Heart s.ystem Proposed Indication 

The TransMedics®· Organ Care System1 (OCS™) Heart System is a portable extracorporeal heart perfusion 
and m1onitoring syste:m1 indicated for the resuscitation, preservation, and assessment o·f donor hearts 
intended ·for a pote1ntial transplant r·ecipient in a near·-physiolog·ic, norm1otherm1ic and beating state. 
OCS Heart is indicated for donor hearts with one or more o·f the following· characteristics: 

I Expected cross-clamp or ischemic time> 4 hours due to donor or recipient characteristics (e.g., donor­
recipient geographical distance, expected recipient surgical time); or 

I Expected cross-clamp or ischemic time>: 2 hours AND one or more of the following: 

- Donor Age > 55 years; or 

- Donors with history of cardiac arrest and downtime > 20 minutes; or 

- Donor hist ory of alcoholism; or 

- Donor hist ory of dia betes; or 

- Donor Left Ventricle Ejection Fraction (LVEF) ~• 50% but> 40%; or 

- Donor hist ory of Left Ventricular Hypertrophy (LVH) 1(septal or posterior wall thickness of> 12 ~• 16 mm); or 

- Donor angiogram with luminal irregularities but no significant coronary artery disease (CAD) 
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Targeted Donor Hearts Not Typically Used for 
Transplantation in the U.S. 

EXPAND + CAP UNOS/SRTR* 
Donor Characteristics {N=138} {N=l0,873) p-value 

Age, (years) - mean ± SD 36.4 ± 12.1 32 .. 1 ± 11.0 < 0.0001 

Age, 2: 55 years 13 (9'%) 309 (3%) 0.0002 

LVH >12 ~ 16 mm 18 (19'%) Not collected 

Cross-damp time, 2: 4 hours (Expected) 66 (48%) 1730 (16%) < 0.0001 

Cross-damp time, 2: 4 hours (A•ctual) 113 (97%) 1730 (16%) < 0.0001 

LVEF between 40% ·- 50% 30 (22%) 500 (5%) < 0.0001 

Downtime 2: 20 minutes 43 (31%) 2.55 (2.%) 

Cross-damp 2: 4 hours plus 2: 1 risk factor 23 (17%) 500 (5%) < 0.0001 

Downtime 2: 20 minutes plus 2: 1 risk fa,ctor 10 (7%) 61 (1%) < 0.0001 

*Data from 2!015~201,8 US Heart Transp,lant R,egistry 
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Donor Heart Utilization for Transplantation -
Huge Clinical Benefit for Heart Failure Patients in U.S. 

22/138 (16%) 
Not used 

116/138 (84%) 
Utilization of donor hearts 

seldomly used for transplants in U.S. 

� This high rate of donor heart utiliz.ation 
could double the num1ber of transplants 

� Significant clinical and public health 
benefit to increase heart tr.ans plant 
procedures in the 1U.S. 
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Provides Adlditiona1I Data1 to Inform Clinical Decision-Making on 
Trainsplantabilityvs Flying B,lindl with Cold Storage 

M TransMedics 

________ .., Aortic Pressure 

ECG and Heart R.ate 
Temperature 

--~---- Lactate Levels 
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Long-Term Clinical Outcomes in EXPAND+ CAP 
l Cardiac-r'elated Survivall 
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. Heart Resulted in Distant Procurement of Donor He.arts 
That Could Not Be Achieved by Cold Storage 

Mean 

Time 

in EXIPAND 

(hours) 

8 

7 

6 

s 

4 

3 

2 

1 

7 .. 2 

+-Meantime ·w ith 

cold storage 

3 .. 2 hours1 

o ----
Mean Cro,ss-Cl.am p, Ti me 

(Expected cross-clamp time~ 4 hours) 

l. Baran e t al, 1Circ Heart Fail .2101:91 
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May Enable National Sharing of Donor Hearts­
Pushing Historical Boundaries of Cold Storage 

1,433 Miles 

Andwrage, AK 

2,560 Miles* 

' H 011olh1'l:u, H 

Seattle, WA 

Las VegaiS, NV 

Los Angeles, CA 

1,579 Miles 

* Recent: casie fro,m EXPAND ,CAP. Dat a no,t y ,et .submitted t :o, t he FDA. 

M"111111eapolis, MN 

San Anton.io ' Sa•luan, PR 
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. Heart Enables Use of Donor Heairts That Cannot Be 
Safely Preserved with Cold Storage 

� 38-y,ear-old donor who died from1 cer,ebrovascular hemiorrhage 

- ID·istance from1 recipient hospital :> 1,0100 miles 

- IHl,eart turned down 327 times by other transplant centers before acceptance in 
EXIPAIN ID· study 

� 60+-year-old r,ecipi,ent with cardiom1yopathy 
- Blood type ·O 

- Status 1A 

- ·On ILVAID· for rv l y,ear prior to transplant 

� Patient transp,lanted, discharged within 2 w,e,eks, doing w,ell 4 years post transplant 
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Approval of OCS Heart Could Mean for Heart Transplant 
in the United States 

12000 I 

10000 I 

8000 I 

6000 I 

U.S. Deceased Donors 
4,000 

2,000 

U.S. Heart Transplants 

8,372 

~10% 
Un utilized 

Hearts 

3,658 

~30% 
Transplanted 

Enabled by 

OCS Heart Approval 

0 -+-------------------.......--------------------.......--....---1---------
1999 2000 .l 001 2002 .2.003 .2.0 04 2005 2006 l007 .l 008 l009 20 10 .l011201l .l 0 13 2014 .l015 .l01:6 20 17 2018 2019 .l 020 
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!Heart: System for, the 
Resuscitation, Preservation, and 
Assessment: of Donor, Hearts 

April 6, 2021 
Circulatory System Devices Panel 
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of Turned Down Hearts in EXPAND+ CAP 

Mean 
Number of 

UINOS Match 
Run Refusals 

(SE) 

Match Run Refusals 

100 
Range: 4 - 201 

80 
72 

60 

40 

20 

o---

Inclusion Criteria 

10/22 (45%) 
Single Inclusion 

Criterion 

12/22 (5,5%) 
2 or More 
Inclusion 
Criteria 

TQ-26 AA-94



of OCS Heart Training Program 

TRAINING 
Initial hands-on clinical trainingand 

certi f ication of every new clinical 
center starting OCS Heart program 

SUPPORT 
Tra nsMed ics provides 24/7 

retrieval support via phone, 
messaging and email 

PRESERVATION 

'"Al ... ,...,-,.~ .. ........ 

.,,,__IIIINifladM.I ........ , ............ ~ ~.~,....__., -..... 

TECHNOLOGY 
Dedicated OCS Heart iPad® 

tra ·ining and support: application 

TQ-73 AA-95



May Enable Nationa1I Sharing of Donor Hearts­
Pu1shing H istorica1I Boundlaries of Coldl Storage 

1,433 Miles 

Andwrage, AK 

2,560 Miles* 

' H 011olh1'l:u, H 

1. Baran et al, 1Circ He·art Fail 210191 

Seattle, WA 

Las VegaiS, NV 

Los Angeles, CA 

1,579 Miles 

* Recent: casie fr,o,m EXPAND ,CAP. Dat a no,t y ,et .submitted t :o, t he FDA. 

... 

M"111111eapolis, MN 

San Anton.io 

94 % of cases with co d storage 
S 500 m ·11es1 

' Sa•luan, PR 

TQ-52 AA-96



. Heart Resulted in Distant Procurement of Donor He.arts 
That Could Not Be Achieved by Cold Storage 

Mean 

Time 

in EXIPAND 

(hours) 

8 

7 

6 

s 

4 

3 

2 

1 

7 .. 2 

+-Meantime ·w ith 

cold storage 

3 .. 2 hours1 

o ----
Mean Cro,ss-Cl.am p, Ti me 

(Expected cross-clamp time~ 4 hours) 

l. Baran e t al, 1Circ Heart Fail .2101:91 

1000 

800 

Mlean 600 
Distance 

in EXPAINID 
(milles) 400 

200 

0 

912 

94% of cases w ith 

colld storage 

:S 500 1miles1 

Mean Distance Do,no,r t ,o Recip,ient 
(Expected cross-clamp t ime ~ 4 hours) 
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Analysis o.f 1Overall Surv·v·al in EXPAND+ CAP vs SRT'R Standard­
cr·teria Heart T'ransp ant Recip·ents at Same Sites o,uring Same Time Frame 

Survival 

Probability 

Month 

EXPAND+ CAP OCS 

SRTR Cold Storage 

1 r------==---====a::::::;::;::::========::;::::=== SRTR Cold Storage 
EXPAND+ CA.P OCS 

0.8, 

0.6 Follow-up EXPAND+ CAP SRTR 
timepoint OCS Cold Storage 

97% 
Log-rank p = 0 .. 38. 

Month 1 97% 

0.4, Month 2 9 6% 96% 

Month 3 94% 95% 

Month4 93% 94% 

0.2 Month 5 92% 94% 

Month 6 92% 94% 

Month 12 87% 91% 
0 -+---------r----------r-----------r-----------.------,---------, 

0 2 4 6 8 1,0 12 
Months Po,st Transp,lant 

0 1 2 3 4 5 6 12 

116 111 100 98 97 96 85 65 

1,813 1,752 1,724 1,707 1,695 1,687 1,626 1,284 

Analy.si.s for P.anel ,Que,stion.s - Not r,e,vi-ew,ed by FDA TQ-69 AA-98



Analysis of Overall Survival in EXPAND+ CAP· vs SRTR 
Standard-Criteria HeartTransplant Recipients During Same Time Frame 

lr--------====.::;:::::========::::=== SRTR Cold Storage 

Survival 
Probability 

o.s. 

0.6 

0.4 

0.2 

EXPAND+ CA.P OCS 

Follow-up EXPAND+ CAP SRTR 
timepoint OCS Cold Storage 

Month 1 9 7% 97% 
Log-rank p = 0 .. 28. 

Month 2 9 6% 95% 

Month 3 94% 95% 

Month4 93% 94% 

Month 5 92% 94% 

Month 6 92% 93% 

Month 12 87% 92% 
0 - ----~------ ---------------~----~. 

Month 

EXPAND + CAP OCS 

SRTR Cold Storage 

0 2 4 6 
Months Post Trans.plant 

0 1 2 3 4 5 6 

116 111 100 98 97 96 85 

10,873 10,484 10,330 10,240 10,172 10,116 9,689 

Analy.si.s for P.anel ,Que,stion.s - Not r,e,vi-ew,ed by FDA 

8 10 12 

12 

65 

7,855 

TQ-67 AA-99



4c: Donor Hearts with~ 4 Hours Cross-Clamp Time 

1 

0.8 

Survival 0-6 

Probability 0_4 

0.2 

o,cs Heart is Safe and Effective for Donor Hearts with 

> 4 Hours of Exp,ected Cross-Clamp, Time 

2: 4-Hour Cross-damp Criteria in EXPAND & CAP Population {N=33), 

Cardiac-related 

Follow-up O II Cardiac-
, vern 

1mepo1nt related 
Monthl '97% 100% 

Overall AH 4 Deaths Were Nlot Caridiac-riellated 

• Vasoplegia leadingmultiorgan failure 
Monthl '93% 100% • Complications of pre-existing liver cirrhosis 
Month3 '913% 100% 
Month4 '93% 100% • Non-recoverable CVA 
Months '93% 100% 
Month 16 '93% 100% 

• Motor vehicle accident i{14 months) 
Monthll ,&8% 100% 

0 -I======;===:::::;::::===~-----------

Month 

Overall 

Cardiac-related 

0 

0 

33 

33 

1 

31 

31 

2 

l 3 

2.6 2.6 

26 2.6 

4 6 8 10 12 
Mo,nths P,ost Transplant. 

4 5 6 1l 

26 26 21 15 

26 26 21 15 
TQ-50 AA-100



are Poolable: Similar Primary Effectiveness Endpoint Resu1lts 
Across Sites 

Primary Effectiveness Endpoint -----------
5 it e n/N % 

Overall 106/116 91 
C-12 2/2 100 
06/C-01 48/53 91 
08 1/1 100 
09 7/7 100 
C-05 4/4 100 
10 10/12 83 

02 7/7 100 
C-03 5/5 100 
04 1/1 100 
05 1/2 50 
03/C-11 12/14 86 

C-06 8/8 100 

P-value for heterogeneity 

across s:ites = D.91 

(sites with< 5 patients pooled) 

TQ-40 AA-101



Eva1lu1ated Donor Heairts That Are Not Rou1tinely 
Tra1nsplanted in the US Today 

80 

70 

60 

[ Mean± Cl ] 

Nlumber of 50 

UNOS 
40 

IMlatch Run 
Refusals 30 

20 

10 

o-­
EXPAND +CAP 

(N=13S.) 
l. Baran et al, 1Circ Heart Fail .2101:91 

12 

PROCEED Ill 
(N1=118) 

30 

25 

[ Median ] 

22 

2 

EXPAND + CAP PROCEED 
(N1=138) (Nl=llS.) 

2 

UNOS Data1 

2007-2014 
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Indication for Use Consistent with Study Criteria 

The TransMedics®· Organ Care System1 (OCS™) Heart System is a portable extracorporeal heart perfusion 
and m1onitoring syste:m1 indicated for the resuscitation, preservation, and assessment o·f donor hearts 
intended ·for a pote1ntial transplant r·ecipient in a near·-physiolog·ic, norm1otherm1ic and beating state. 
OCS Heart is indicated for donor hearts with one or more o·f the following· characteristics: 

I Expected cross-clamp or ischemic time> 4 hours due to donor or recipient characteristics (e.g., donor­
recipient geographical distance, expected recipient surgical time); or 

I Expected cross-clamp or ischemic time>: 2 hours AND one or more of the following: 

- Donor Age > 55 years; or 

- Donors with history of cardiac arrest and downtime > 20 minutes; or 

- Donor hist ory of alcoholism; or 

- Donor hist ory of dia betes; or 

- Donor Left Ventricle Ejection Fraction (LVEF) ~• 50% but> 40%; or 

- Donor hist ory of Left Ventricular Hypertrophy (LVH) 1(septal or posterior wall thickness of> 12 ~• 16 mm); or 

- Donor angiogram with luminal irregularities but no significant coronary artery disease (CAD) 

TQ-13 AA-103



plan-Meier Analysis of Overall Su rviva I Expand+ CAP· OCS P·atients with 
:~ 4 hours of lschemicTime and Any Additional Inclusion Criteria 

1 ---.------------------------------

0.8 

0.6 
Survival 

Probability 
0.4 

0.2 

Follow-up timepoint Expand + CAP OCS 

Monthl 100% 

100% 

Mont h12 100% 
0 -+-----------.-----~---------,-------.------------.-------, 

0 2 4 6 8 10 12 

Months Po,st Trans.plant 

0 1 6 12 
20 20 16 12 
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Distance Between Donor and Recipient Hospital 
for EXPAND ,and Proc,eed II 

, 

\.. 

1000 

800 

600 

400 

200 

IMean Distance Donor to Recip·ent 
(miles) 

912 

225 

o-
EXPANID PROCEED Ill 
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.lu1sions from H istopathologic.al Assessment of Turned-Down 
Donor Hearts in EXPAND 
� lschem ia-reperfusion injury (IRI) is unavoidable regardless of preservation method 

� Mlost donor hearts already harbor some ischem ic-type damage from peri-operative events1,2 

- Histopathological find ings do not strongly correlate w ith funct ion unless damage is 
extensive and heart is reperfused 1-2 

� Issue w ith cold storage: IRII is undetectable and is not observed until the dono,r heart is 
transplanted into, the recipient 

� OCS offers benefit of allowing for proactive identif ication, monitoring, and responding to IIRII 
ex vivo rather than reacting in vivo after transplant 

- Consistent w ith low rate of PGD in IEXPANID and CAP vs literature rates w ith cold storage 

No convincing evidence that OCS is "damaging" hearts - all observations 
consistent with IRI that would be present under any circumstances 

1. Fyf,e, et al, 1Circulatio,n 19·96; 2. Nakamura ,et : al, Cardiovas.c Thoncic Sul'! 2101:91
; 3. ISIS-2, J Am 1Co,ll •Cardio,I 1:9•88. 

AA-1 AA-106



Myoc,yte Dissolutions Take More 'Time to D1 evelop than 
OCS Perfu1sion Times 

ecrosis & myocyte diss,olution 

AA-2 AA-107



Study Pathologica1I Evaluation of OCS Preserved Hearts 

� (n=40) were maintained on the OCS in a beating 
state for approximately6 hours while being perfused 
with warm oxygenated blood supplemented with 
the TransMedics Maintenance Solution .. 

� Microscopic sections were ta ken ·from the ventricles 
(8), atria (2} , pulmonary artery 1(1),. aorta (I) and 
coronary arteries (2) .. 

� Pathologists blinded to the exp1erimental conditions, 
each slide was scored for ischemia,. hemorrhage and 
edema on a scale from 0-4, and the scores for the 
ventricular slides .. 

� Pathologic eva I uation va Ii dated the association of 
OCS enabled assessment parameters (CF, .AOP, 
ending lactate levels) with ischemic damage .. 

352 

Pa hology Influences Device Development: The Tran.sM,edlcs 
Organ Care System for Heart 
R.F. Pader.a1, P: lezberg2, E. Hansen··, D. ousa2' ,G.L. Wtnte:rs1 

1 Brigham ,and Women's Ho ~ .ital, Bost.on, MA; 2"TransMedtcs, Inc:. , 
Andover, 11,L.4 

Purpose: Pii!thofog1c luation was u d to optimize the d •vice 
d elopment of th Organ Care SystJ m (OCS) device its op rating 
pa.ram ters and functional ass ssmen parnmete-rs. Th,e obj ctiM of 
thi analysis was to de nnin th corre]ation b tween OCS perfusion 
param ters, metabolic m asurements and his.toJogka] asse sment. 
Methnd~ and M:ateria]s~ Porcine hearts (n.;;;;;;40) were maintained on 

the OCS in a beating ta.te for approximately 6 hours whil b ing 

AA-4 AA-108



Analysis of Overall Survival EXPAND+ CAP OCS Patients vs. 
Proceed 11 P·atients Who Met at Least One Expand Criteria 

Survival 

Probability 

1 

0.8, 

0.6 
Follow-up Expand + CAP • 
imepoint OCS 

0.4 

Mo,nt h6 92% 
0.2 Mo,nt h12 87% 

Mo,nt h24 86% 

94% 

94% 

94% 

82% 

Proceed II OCS 

EXPAND+ CAP OCS, 

Cause of Death Proceed II 
lnfectio,n: viral·-Siept:icemia 

,cardiovascular: cardiacarre,st 

Other 

o-------~-------~------~------~ 

0 6 12 18, 24 

Months Po,st Transplant 

0 1 6 12 24 

116 111 85 65 30 

17 16 15 15 13 
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Support Use in PROCEED 11 

Po,st-Transp,lant Mechanic.al Circulatory Sup,po,rt (MCS) - Any type OABP~ ECMO, VAD etc .. ) 

IIIABP Only 

VAD Onllly 

IECIM O On lly 

IECIMO and IIABP 

VAD and IIABP 

VAD and ECMO 

I Patients with MCS + death within 30 days 

Patients who, were discharged alive post MCS 

"' OCS De,aths: 1 for PGD, 1 for Hyperacute Reject:io,n and l , for Acutie, Protamine Reactio,n 
# ,co,ntro,I Deaths: 1 for PGD 

OCS Control 
i(N=62)1 i(IN=66)i 

9 ( 14, •. 5'%) 7 (10 • .6'%) 

3 5 

0 1 

2 1 

1 0 

2 0 

1 0 

3"' 1# 

6 (9 . .7%) 6, (9.1%) 

TQ-8 AA-110
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