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%A% FI8&0E (Toronto General Hospital)

Zim 2RIE AL IIE R LRSS LML TP O S EEE, - IRE 417
PR RS HE 3 A1 Newsweek magazine s¥ Ry 4RI TR — - B
Zme REHVHRER L - INe2IEEE R FU0 - 1Y 2015 FE58BCE BIEEH
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MERNARAEFNEGERREFRREEN © EI02XA > BRILER
—EFEEEIN ERAAHFER G > BEIRAER R &G T4EM - mHi
SAEFEAAE > JIZEARNREHFRBEIRER R > A 34%H7 REEEEM AT
RERVES B TEHE & (ARG Rl > 1260 EFARFERE R 2 ARF - §95 430
H A RRER Ry TRERYES B IRIE &) - BN GE - 2300 B A& 40 HAEEC(Y
1.7%) > B fes BRI E A B © 1E5h - S AlitetE ER 2 et C
TIRT R BEHVIRME & - Bt il DL B RE Ry (1122 2 2R R& e o] LR Ry 2055
BRIz B E RN -

Zfa2 TR brErEs MR HE R

a2 2RI 8T By MR DLy By wa(E B - By MRHEIRR B BfifsAE
BB - R s MEHE S B BT P st T HY BB SE % S Tl » B MBS Pe Rl S MRty
T2 BEREBEEANK - BRI MEERK - B Dr. Shaf Kashvejee T » &ttt
FRE 2L B s PR B AR AR AROR L » B AN A S EIEEHN fellow ~ EEIE
Bl ~ BN EERN - HASSED - REIE AT - A BRSSO RER > A1
B AR TTES AT (surgical fellow) ~ B ERIRIFFEESET (clinical
fellow) ~ ICU B3 ~ FgREARIESET ~ FEME A FEAT ~ IO ERET ~ S8 ~ 1 T
Al -

HaRES MY B

WS MEHEIBRAE Dr. Tom Waddell . 77%HE 2T > BT T 2 BEESE 5 BLALR
M PR 2 AN K » BB T HE » BRIV THE - &8 > YiRElERE S
Tty > Fiiatr=X R FH &R AR Tl - Fafaess Filr 2250 Filndha - 8RR+
§F > T T TR S R4 E RS Al B L B Al s 1 22 S P e Tl e 1A BRI H R TE
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e ESENM A RAKR AR - FHF= 06:15 73RS &7 Patient
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FifSAE E5AE Dr. Shaf Keshavjee FYRSSE T » £ 2008 4EBRAG RS S Mtk &
JR(EVLP > ex vivo lung perfusion)E&RIEAE - FEHTBEISE T EE 2017
FEEE] 200 BIRVEE S il > et RO B —famRilErEta 0 o [ERifsiEE
B R H SR BE I E S BT (surgical fellow) » fffIHY
k& BEENAE T ( lung procurement and implantation) - Z&PEAYEETIHRH
BN > 2HEF R 09:00 EL0EERs 55 B EETEREY ICU round (5 2E ECMO 29 &
K EMREE) - DURATTSAE Filotein B85 0 K e e R AgEk -

R 7 B BT Y B = e B

Hrp o NEISR AR &8 Bl 2 R B Ffi RS A b 72 Bl Dr . Ben K » HHEEAILL
VDA 25k 1% (Bi1ly Bishop Toronto City Airport)f&IRfGHEHHARE
SRR BEl5E (Center Hospital University of Montreal B{THigS ETHE
HY o SHEEHE— T Trillium Gift of Life Network @ BiEIE&ERITFERILAVER
BB T AR E i BN SR E RE SIS H T EES
TEBENTE R BUEIE RV EETE B R H IS 2 B R B 2 P
Bl TR B HL - R DAVERHIRY - H et eI EEI e - ERHE
TR i T H AV B AN B AS AR B R i 22 B Rl R JE RS ] « S FR R R i
T BB AN ISR B e A /S AL ST B8l > — AR 58 R B BIATiES
HIT]E  WERE M B E KRR B & 2 —a A Z A
[O]5 > ZZEH S5 —4H AR A SZ RS s B AR A o T A AT [l SR 2R B AT R IS
He/NEF NEL S 0 1B BOCEERIR R B MM B S YIRS o
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[M7] Heparin300U/Kg » E#HR4S T 500ug prostaglandin sERHIMEEE » {569
1% FTB OB S TRARNRRERE - SRR BB ET A 7 R > SEOFAS I B ah e
FH PAIRR SFAd Fifi e s MER e FH 55 A fEhiEi (consol idat fon ) B ] il {521V fE
FE o FEEET encircling FRERFAR K ATENAR pursestring - FHTHEIAR
cannulation > (FREOHIATEIARER ST o FARIEMIR IS S Fi02:100% 4EFF 5 3 #ik
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771 Perfadex 4HRREEE(60ce/kg » HEEE SHE 05 30cmH0 BR)
DREFH KRR ENIAES - Rioehk _Lts L BRi At 1B & SRS EU T 1% » Fitgta
WroT B Al se Ry O Hh4n & HSAE[E T a8 B T a8 E R EFE
TTIEHE Tl > BT ERRAS AT X 214 (EVLP) 42 » Sl E BHEEE (EBRE &1y
Aifi -
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{5 R, C ZURTF RN TEHINT » W IR T E

C R RIFHEREFN B B B 2 RE RAVEE - HRTUREEYRES -
A (cure) CHIFFRIFHERFAECA SHE » SUEILEGF RS C A W E
ARt > o DAEAESEEAEZS 1000 BILA_ERIRREERMEE 1] » 2 M2 2RIt
TE BB DU FEE R I C U SR IR E R TR T > H BT IERA AR C
BURT SR ERIRTIE AR R, C BURF SR s2 1B E A1 TS C UM RIR B R
TG B T 85 ] S e -

1F 2017 £ 52 2018 “FE[IE Thinker Trial[2] 5z EXPANDER Trial[3] @ &/&m I
B C BT SRIW I B IS AE AR C R R a2 - %B_JLJJ?@J 100%
SERRUR © Dr. Wooly £ 2019 £E1A NEJM #83= T LAlifS A AR C BURT K9
Fas BSHEAVIST > ST 36 (ERTRSAE R B A 8 (B LSt & - &% HE
flrie %/ NI NS T8 BT AP C IR B EEYI(A triple regimen of the
nucleotide analog inhibitor sofosbuvir, ledipasvir) @ H[EXTEFAETF
i Im B C BUFT R4 (4]

w2 erleE b E B R T 7R A
B9E > TR RL: C BURT SRR MR | e
T4 (Ex vivo lung perfusion system)FiE |
ANINELUB DR EE - S E SRR CRFR | © ;
WEEES L 22 i B inie A 20 firEEy C _
RIFF R85 » 12 20 iR irig IR ZiRE | - P .
gEYLaR > B 18 iR BRI s eRE 0 C T
12 AN &R B E (sustained virologic
response » SVR12) » RR{II7TH (10%) ARSI 4 D o
C BIFF RIFFHRGESE - 1 HATS M2 2R 8
A AE B PR ARG L C BURT 3R e s AL Il 12 R =2
e B 3k IETE %?Lﬁﬁ/\%ﬁﬁﬁﬁﬂﬁ%fff%
4% (BVLP) P& ER(H AT UV 1ight 2R TFEG R4 (5 -

%A %’i\ﬂgﬁmﬁfﬁ&fﬁgﬁﬁaﬁ/\g%%EﬁnﬁUV

light B C R R RC D RELEE ST - #EIL 2 -
£ C RURF RIFFEEIEL - HEATURPEREERER
HERGHTEE 2% (EVLP) iR & [HARESE
2TAMT HCV B4R 5 MEEAS TR 2248 (EVLP)
0B UV light w®[E/le{% R A= 9 5 e YR fE
(#EE viral load doubling time)l LB 4ETH W e
FEIRBAVEETS - (B PSRRI PRECE R 2 fm
&.@ﬁ?‘ﬁﬁ iZD?ﬁﬁﬂ%?@@ﬁ@%%Zf’aﬁﬂﬁxﬁ}i@(PPI > amino %) » Z&Y)

REH B ThREEE AR R B BORIEEY C BURT i 2 RlE B B R B C BUHT 3R 55
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ure 4: Serum viral load in the first week and at day
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BB E 2% (Ex vivo lung perfusion system * EVLP)

A A AE XA Dr. Shaf FFeH TN BERSATE T 247 (Ex vivo lung
perfusion system > EVLP)HYJEFBLRAR2EfE -

BERGHTI T 240 (BVLP ) & — TR RAYE iy - #EAE B8 A vl DU EI TS AE 2
ARl T BERSL R RRHMEIEE AVEDR k& TAHEEURAS -
W& > BHEBAER R RGN S IH S8 DA RIS R HE &
M -

&O TORONTO EVLP

=
Gas for Deoxygenation Red: Venous (Oxygenated) perfusate
86% N,, 8% CO,, 6% O, Blue: Arterial (Deoxygenated) perfusate

Perfusate: Acellular Steen Solution

Leukocyte filter

Membrane
(De)oxygenator 2
XVIVO Chamber with Lungs

Perfusion : 40% CO, LAP 5SmmHg, PAP 10-12mmHg
Ventilation: 7cc/kg, 7BPM, PEEP 5, FiO, = 21% UHN T

Cypel/Keshavjee J Heart Lung Transplant 2008; 27(12):1319-25.

RS AT ¥ A4 (EVLP) R i B K B RS [E]

ZAm RSB B XAV E R » BERSHE X 248 (EVLP) IRE&EIR EHYA A
THIEIE © — - AI{EIENE T 2 Al 2 RIS S SR R e 2 R R E
N I FEHHBERSHTE Y A4 (EVLP) > BT fR{F(preservation) EIEE 2
A IIRE B EIE A RIS e N 2 51 » IR E I DAGE /AR (treatment ) » W45
T UV light (K C BUFFRFHHENE - SiE%G T2 - RV AR SEIIDEaR
i B Rii 22 fim 2 Al AR B Pt IR s A 52 T T35 » = - FHIRNBRASHIE ¥ Z:.47¢ (EVLP)
AIERRAFIRIG SR 2 ThRE - 3 nTEEE 4 NI 2 6 /NI Btgs 7 T TS AR E
X B2 B 22 HE R B E A\ ISR ERFRT » Dr. Marcelo J2 Dr. Shaf i 2011 &3
FE RS NEIM 3555 1T RS BRERSHIE £ £ 46 (EVLP)HYSCEE » ({738 BT Al B s
R # A2 fE BERTTEAR AT (High risk donor lungs)&EHEEEREHTE £ 2478 (EVLP) MY
FET S BZ2 1% BRYDIRE SRV 01 B n] FHRSAE R & BE R B A R
{45 77 ST (conventional selected lungs )HEREEZR[6] -
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Table 2. Outcomes in the EVLP and Control Groups.*
EVLP Lungs Control Lungs Absolute
End Point (N=20) (N=11¢) Differencej P Valuei
Doners without  Brain-Dead
a Heartbeat Donors Total
(N=9) (N=11) (N=20)
percentage points
(95% Cl)

Primary end point{
PGD grade 2 or 3 at 72 hr (%) 1 13 15 30 15 (-3 to 33) 011
Secondary end pointsf
PGD grade 2 or 3 at ICU arrival (%) 33 18 25 30 5 (-15 to 26) 0.30
PGD grade 2 or 3 at 24 hr (%) 1 18 15 36 21 (3 to 39) 0.07
PGD grade 2 or 3 at 48 hr (%) 33 27 30 35 5 (-17 t0 27) 0.46
ECMO (%) 0 ] 0 4 037
Pa0,:F10, on arrival in ICU (mm Hg) 0.51

Median 420 423 422 372

Range 85-518 86-538 85-538 49-591
Mechanical ventilation after transplan- 0.15

tation (days)

Median 2 2 2 2

Range 1-27 1-101 1-101 1-43
ICU stay after transplantation (days) 0.68

Median 4 5 4 4

Range 1-34 1-101 1-101 1-103
Hospital stay after transplantation 0.39

(days)

Median 19 34 23 27

Range 7-54 11-101 7-101 9-156
Airway complications (%)% 11 0 5 4 -1 (-10to 10) 1.0
Mortality at 30 days (%) 22 0 10 5 -5 (1910 9) 033

FEBERG AT E 288 (BVLP) 4 /NEF N 2 IH 2 B PR FFRE Y e JE e IR & AT A A

SR B AR B IR AT AH (L

HArm - AffEAE X
SNV G1ENLEZ ek ISHE
B a7 &5
SRR EOPax (Pa Y e

Toronto Lung Score (TLS): a biomarker based quantitative
grading system

Outcome Distribution & TLS
N=285, p<0.01

TLS Diagnostic Output #3 100
Categories that grade lung quality

Category 1 - Very High TLS 73|
Very good lungs, little inflammation
(Toronto Lung Score) » : = it
Category 2 —High TLS % 50 W Transplanted
Good donor organs, little inflammation :

R A R NG

(EVLP) L H R[]/ N7 FE
AR BIAS B E(LIEH
HEEIAT S = Y

Category 3 = Medium TLS

Some inflammation, transplantable

—Low TLS

Poor lungs, pronounced inflammation

I

TUS Category

UHN

TLS = Toronto Lung Score

i SR ETIRERTSTE Tl - EARZKEEITHE > Dr. Shaf IEREMFE SIS
BERGATE £ 248 (EVLP)IVIEA - 5aRRRB0E ~ i - 889k - EEsIr
BEEE T (organ repair center)E o
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v After rocrultment, the Jungs were fuly recnufod
" and moving well, The deflation Is OK
Stean Lost 40ml in this howr, delta FOZ is 451
and a8 diffecential results ara good
Toronto
Lung Parameterss TH2ZH3H
Transplan PaP. 151511
Program
e LaP %54

Ppeak: 131313
Pplat: 7777

Pmgas: 1171111
Cdyn; 929691

Cstat: J49.11) 14]
Dl PO dos 150 451
Gle: 8774973

Lac: 257408561
Differcatial ABG
AUL 4037 4333

ALL 4125 4832
LUL 4198 &80

' u ssuzhue.s mn &« UHN
Fiti 2 AL B i {55 FE B il )3 247 (BVLP) B/ N N A R TE S B R G & A i
n A EE o STESEERCGETEREE) ~ X~ XREER - eIk -

MR TR K & (steen Tost) %
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HiRSAE i

TERTRSAE T 9 > bR T B HE BB TR E Firsh > TREE iR 2
T ERVARET o AR BT A R B Al M A AR A A /N 2 5 L B REAS > A
REAT 2 &8 B R ATASAE T+l o M A2 E Bt AN 5] » o] BE SR A EE R AT
M SCERIRTTETE - BEAIRTSAE LIS E T T I ALK - DT ThRETE M i& B 4% - it
V52 R R T R 75 £ ~ 12 MR FH SE M TS ~ BB A R 8 e fid 4 (L (Tdiopathic
pulmonary fibrosis)ZEE » (HIRSFF LRI AEESHER B &
IR GRS SRS EEN EARSAE - SR E RSS2 T SRS
HERISEHEEAT =% - 32 > ZEBEHEAMI AN BREE K NREHE
HYTESE - R AR RS & rY T ORISR AT A% (Predicted total lung capacity, pTLC)
TR 3  TEOHSAR AT & TEHERATE 2 2 5 - 8 - ERI
sOE o 2B ELEIRE RIEAR D - R EERIRTRS A RTEE T A5 2 4B & R R s MR At e
{b(Idiopathic pulmonary fibrosis)fEF » RIZEZEIE M &Y TEHIAE RS R EL
sTEERC B a2 E Ry 2MEIH SE MR (COPD) » HIlEs#H
B H TN AERT AR B HET B INE 2 i aE  Ehd TR IRTRAE Rl
fie FARTREEY S & o 35 R R A B S AEAT A T (Actual total lung
capacity) @ R @Bl EnI THHIEERT A48 (donor pTLC) BE_E 2 4R E AV B A
HEAHZSFE (recipient aTLC)EBE/INABRER— -

TAE it BT h ST

ER AR iR MM SR B R AR IE - iR R R 2
SR E RS HOoi ERERENE - AR R B S R AR SR E T E -
TR IR MY SR N B UL B R S 1R JC S A E SR E 77 SR TH
A ESSRE N EE - BRI PREUELE RS MAIGERY - ST Z IRRE & R Al DI PR
HRF > O/ IV L TR A A 2 T s A e (T > LA O (5 T AR I
FHEEHY 0 > BN R R BT (U038 LR 2 ey 2 BRI R A )
MAHBHEAR > 1B MAVERAERTHI - SOREFIME RREFMES - HEEETH
%%%ﬁm@ﬁ% PR IR EE ER AT EIARATRTAFAR - WO RATENAREE 0485 > AR

HIHE 7R ARSI LT SCFF (TE Y B B B W B S B o B () - 1
A%?%Z% A% HAL IR BIRTHI AR INR P T = V)& - SORVE - BlEhHR A
i VN = %W%WiﬁgfﬁT%Wﬁ PARG 1EsRImPEYT & OFS8E - IE
WyESeRik » 22 A GERTEERA 2 L SR » M RN WA B R AR A - E@%
JE IRIM5E A% - R E B HIRERE - MERARARINE - fiof&BdT SR E Bt E R
PRI S I B BEARDT ©

}
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AR TPt EFE iR (Intra-operative ECMO)EFH%

%2 2RI R G EE R 5 Ch— B2 - nIO W TSRS 0 2R
EOTHE > FREFMER SRR - DI MEATIEEE ~ 5 B R G M o s~ BRI i
Dbz A S ARM AT E R (ESR © MRS R Fi102>70%s 0 s BT
50mmHg ) ~ flir AFEAR B M E/E 00 T ~ BRERAE/ NSNS R ~ BT e A I
B M RESE o ARl & 5 - fir b3 ve i T 208 2 M A 7 = BB I AT (Hi gh
risk donor lung) o ZEFAMalis FHAFAR - FRAREE T (VW ECMO) 2 {aTHs FHAEH - AR
HEFTEI(VA ECMO) ? H AT AR S R BB - it E R aEEs » 358
aiflmeEEEA 0 ELFE(RV dysfunction)Sftis B AT DG FHEHIR - FRAREE o2
FEE(VV ECMO) 5 i B ERFA RS - (RIMEE ~ H0ERFE(RV dysfunction) K
B R » Sl T AR - AFAREE vR i (VW EQMO) th 2 Al #71Y » S5 80 B A BRIk - A
AREE TR (VY ECMO) A T RE 1 T (Efn 480 R I 0R P 1 S PR R B o AR A0S
(B 2450 & B A IEh kS B TR (A ATS AR 2 (Prostaglandin E1) > HIEERR(HE A
AR - BIREE L (VA EQNO) » BN IR Bl &1 A L E IR K TEM /o0 = i
Hj o
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1Rt HE /R FZ & (Chronic Lung Allograft Dysfunction > CLAD)

Adult Lung Transplants

1 E R A HE T A B A 2 Re'a“"j ;:ji:j:"jjnj:jjj;”?ijj‘;jj;;‘ Peath
SRABECHEEERET] - BRSO A
e (ISHLT) HIsEmeEthrg L s8] e ot e

RUPEBEN o BEZEN R
E—F) FERA TEERES -2 FF
RIVFER MERRAEIE -

% of Deaths

1M HE R R AR R SR S R " s /C
B R A S A BRI BRIl 3 2% e
RSN AL C A EZFEA9] - B i v W v s 8 Yo S

ATAEAR > Bl e B A4 PO e B e ME AT HE Ry W e 1= 2R A

PHZEMEAN S RS REFEE - PAZEMM S RE
REFEHEERE (Bronchiolitis obliterans
syndrome ~ BOS) & MRS EHE T & ERY T 225 )
18 AEHEPR - F B s PE ZEVER BT » Wbl —
FOSEAY AT F R D (FEV 1 < 80% baseline )
TEREE AR R n S MR 2 N Rl
HI4HSS (PAZEMAISZRER) -

IRFIMEETE RS AT A - IRFIMEEER
e S EERE (Restrictive allograft
syndrome ~ RAS) Fy 55— M4 fifi[SiE FEAGFEAE D)
AEfEREE - B BOS HYFHZEMEGRIEFHEHHEL » RAS HYEF
B L8 Ry T VAR L BRI IR R M E AT Th RE A
H AT e M e R aS A R e =R D
A H e PR DI T R -

E% 2 2RI B E B - v aBEAZEMA S RAE R &raTE (BOS)
HYIRATZR -
1. [CIEAREAE S A R I SEY) Bl e B SR - BEPRIEHY AT REME
2. FA%A Azithromycin FUERR > (K 250 mg » F748 5 K /&S 250 mg »
3K
. BREITERRE -
. HTHMEREEES S EM:FAE (Panel reactive antibodies)f@d o
. “BFE45T Solu-Medrol 10 mg/kg » #R[EEMEHE TR ER E (B4 TRIA]) -
. B AR I S (e — e — TSR AT

AN L A~ W
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a.Tacrolimus FEERY CSA °

b.MVF B4R Imuran ©
1. e R IEAE B TP R R A AE BOS 738k E it 1(BOS>1 : #4645 1& FEV
1 TREEAEAEMER 66% % 80% LA ) » 41 Pseudomonas, aspergillus,
mycobacterias( TJ45 Tk AKIZEY) > Tobramycin ~ antifungals -
antibiotics)
1. FE& TR AMEEE RS -
111, BE&G T ZRERRE

c. 75 BOS g 1oy bk H A HA 25 SO (EBV ~ CMV S ) AT =558
i1.7%& rATG therapy(F{FFt) o
1. A —TE R ISR EEY) -
1. T HUREEY TR B R (40 CMV B -

. S EEY) BRI AT [ R AT RS AR o

3

SRR & S MRS MR TR &

WH=Z S M2 Bl Mt

Big NSHE 60 H T HSI—F—ENE=
J& Toronto update - Lung
Transplantation and Artificial Lung
Support i&EfE - 6 H 8 HRAIEZII T 45th
Toronto Thoracic Refresher Conference °
Wi H &SI TR FEEET R MR 5 i
FEAERYERSY > Dr.Shaf s5EIMATHEE] - B
BHERS T £ 2808 (EVLP) AR ARy 58 2 K JfE
SR HATE - LR NENSZRZIRY 2t
BB Z RN 2t 2 2R R et A E
BRIEF R T2 58ET (surgical fellow) »

Al SR R [E 52 B Bl RS AE - 40
SEEHREN D ZH R AREEEET
i EZENE [ E GRS

EApiifS A RE L Dr . Shaf &3¢
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=~ MSHEEREH

Ty R R ARG T RGEER S HEERE - BE S TRRAVE B KA
IRHVESAIAE ML © KAV S0 - BEIREIZE A (Observer ) AREZIRA - HILEE
AT EIREEAUETE - AR R RIES T AR EE L EY) - E—FH
BH > Wi Z 2Bt E BIRRTERAT RI2E - 77 BB b1k RE S 4 4
FERTRAAR IS —SFUEFESS T - + oy R B MRS |

H 16



(FERESEA]

IT_EI SELF

. Christine M. Durand, MD et al. The Drug Overdose Epidemic and
Deceased-Donor Transplantation in the United States: A National
Registry Study. Ann Intern Med. 2018;168(10):702-711.

2. David S. Goldberg, M.D. et al. Trial of Transplantation of HCV-Infected
Kidneys into Uninfected Recipients. N Engl J Med 2017; 376:2394-2395

3. Peter P. Reese, MD. et al. Twelve-Month Outcomes After Transplant of
Hepatitis C- Infected Kidneys Into Uninfected Recipients: A
Single-Group Trial. Ann Intern Med. 2018;169(5):273-281.

4. AnnE. Woolley, M.Det al. Heart and Lung Transplants from HCV-Infected
Donors to Uninfected Recipients. N Engl J Med 2019; 380:1606-1617

5. Marcelo Cypel, MD et al. Prevention of viral transmission during lung
transplantation with hepatitis C-viraemic donors: an open-label,
single-centre, pilot trial. The Lancet Respiratory Medicine October
09. 2019

6. Marcelo Cypel, M.D et. al. Normothermic Ex Vivo Lung Perfusion in
Clinical Lung Transplantation. N Engl J Med 2011; 364:1431-1440

7. Verleden GM, Raghu G, Meyer KC, et al. Anew classification system for
chronic lung allograft dysfunction. J Heart Lung Transplant 2014;
33:127.

8. Chambers DC, Cherikh WS, Goldfarb SB, et al. The International Thoracic
Organ Transplant Registry of the International Society for Heart and
Lung Transplantation: Thirty-fifth adult lung and heart-lung
transplant report-2018; Focus theme: Multiorgan Transplantation. J
Heart Lung Transplant 2018; 37:1169.

9. Boehler A, Estenne M. Post-transplant bronchiolitis obliterans. Eur
Respir J 2003; 22:1007.

H 17



