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Joseph Shrager

PROFESSOR OF CARDIOTHORACIC SURGERY AT THE STANFORD
UNIVERSITY MEDICAL CENTER

Practices at Stanford Hospital and Clinics

Web page: http://thoracicsurgery.stanford.edu/people
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II. Research

New clinical research fellow Catherine Byrd
Retrospective Clinical Research
Basic/Translational intergroup studies
Collaborative studies to remember

Tissue Banking

Grant plans
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Top Pulmonology & Lung Surgery Hospitals

;s i Dnschargmg Patients fo Number of
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4 1420 10 04186 [ 27 110 1093201 4t | 19 | 28 14776 3
5 4 4 163 110 102461 | 187 | "9 (04804 308 . 122 5 7
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3 3 3 | 0172 1 358 | 9 218
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T I T ; .. 818 18 104173} i 10 Jo9321] 43 160 | 4
10 | 5 6 | Medicine, Ann Arbor | 804 ¢ 1 8 103501, 472 | 64
{ Kaiser Permanente Anahe.m and Invine Medical Ceman: ! i
L 11 ¢ 264 | 334 ‘Anaheim, Calif. . i 79.2 08
12 13 15 iScripps La Jolia Hospitals, La Joila, Galif, = 184 62
12 _i 30 39 ISt Cloud Hospital, St. Cloug, M 4 784 0.0
e Ly S U, 10 61 Abbot:  Northwest Hosprtai N i 783 5
14 17 13 UC San Diega Health-Jacabs Medical Cen nter P I R 67
16 | 23 18 Yale-New Haven Hospital, New Haven, Copn, 78.1 39
17 i 25 | 21 iNorthwestemn Memorial Hospvlal Chicago § 774 8 23 |
18 19 22 Beaumont Hospital-Royal Qak, Vch P : B LSt & A SR 038
18 | 61 | 100 i pit: 773 02
18 8 5 UPMC Pxeshytsnan 773 i 88
21 70 129 Mercy Hospital-Coon Rapxds Mi SRR O 4 0.0 47
.21 | 180 | 203 North Shore University Hospital, Manhav.sf‘t NV 774 10503055 | 99 S S8 108 S R

era McKennan Hospital and Uni rsity Health Center, Sioux |

23 | 73 | 68 iFalls,SD. ¢ 10 1042211 24 | 8 102971) 565 | 00 | 247 4204} 437
| 24 | 23 | 15 Houston Methodist Hospital 1 10 1039681 36 | 8 02943 573 | 09 55 8126 61
25 34 23 St Luke's Regional Medical Center, Boise, Idaho 10 | 04221 24 10 {09714! 35 | 00 | 247 7,035, 108

26 32 | 26  NYULangone Hospitais, New Yark, N.Y. 9 02323 212 9 1D52270 266 | 32 | 21 10117] 28
27 38 | 100_[University of owa Hospitals and Cﬁms lowa Cily 10 103503 ! 65 9 103741 438 : 15 ! 32 3305 735
23 | 38 | 39 Brigham and Women's Hospital, Boston i & 01072 548 9 05385 248 | 75 13 8348 161
|Hospitals of the University of Pennsyivanla -Penn Presb‘/mnan. H H i
P28 | 11 9 _iPhiladelphia i 75.8 i 7 lo@es72; 740 | 8 103529] 464 | 99 | 7 |73371 g0
30 | 21 | 17 New York-Presbyterian Hospital-Columbia and Comell, N.Y. 754 177 100764 | 674 S 1044917 340 | 91 | 10 117333 2
31 37 37 Stanford Health Care-Stanford Hosph'm Palo Alto, Cahl L7438 & 0.1287 483 10 06783 140 4.2 18 5,866 208 !

RE = Random Effects (see details in appendix)
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This procedure was the 1,000th by the Heart-Lung & Lung Transplantation Program since
Stanford’s first heart-lung transplant in 1981.
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- Stanford Lung Transplantation Program
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Figure A1. Waiting list and transplant activity Table A1. Census of transplant recipients
01/01/2018-  01/01/2019-

Total Recipients 1213112018 12/31/2019
on waiting list*
Transplanted at this center 49 35
Active Followed by this center” 225 253
on waiting list* ...transplanted at this program 214 244
..transplanted elsewhere 11 9

to mﬁﬂgﬁf’gﬁg * Recipients followed are transplant recipients for whom the
center has submitted a post-transplant follow-up form for a
fransplant that took place before the 12-month interval for

Total each column_

transplants

* At the end of the 12-month period
B 01/01/2018-12/31/2018 W 01/01/2019 - 12/31/2019

Stanford Fifgf2tE Waiting List (& 8)

FE B IR R SR ELE 5 > Stanford S5 H A 11.5 firfi ASE
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Figure B4. Observed and expected waiting list mortality rates: | Figure B5. Waiting list mortality

01/01/2018 - 12/31/2019 rate ratio estimate
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Figure B6. Observed adult (18+) and pediatric (<18)
waiting list mortality rates: 01/01/2018 - 12/31/2019
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Figure B1D. Observed and expected deceased donor Figure B2D. Deceased donor
transplant rates: 01/01/2018 - 12/31/2019 transplant rate ratio estimate
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Figure B3D. Observed adult (18+) and pediatric (<18)
deceased donor transplant rates: 01/01/2018 - 12/31/2019
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Table 1. Recipients' Baseline Characteristics

Clamshall Thoacotomy Meadian Stamatomy
n Maan + 5D orn (%) n Meaan = 5D or n (%) P Valua
Recipients' baseline characteristics
Age (y) 45 4851 £ 13.23 147 5022 £ 14.79 AT16
Sex, male, n (%) 38 22 {56) 140 83 (59.3) 7471
Height {cmj) 38 1689 + B.81 127 165.07 + 9.68 8226
Body mass index (kg/m”) 45 25 + 4.29 147 24.8 £ 5.07 7289
Comorbidities
Diabetes mellitus, n (%) 35 14 (35.9) 139 32 (23) 0224
Total bilirubin (ma/dL) 45 0.56 + 0.58 147 053 £0.35 BES
Creatinine (mg/dL) 45 1.07 + 0.83 147 082 +£0.24 81
Cigarette usage, n (%) 38 12 (30.8) 138 61 (43.9) 411
Lung allocation score (%) 35 53.03 + 19.68 140 5366 +19 BSET
Diagnosis 45 147
Interstitial lung disease, n (%) 18 {40) 60 (40.8) 8442
Cystic fibrosis, n (%) 14 (31.1) 36 (24.5)
Chronic obstructive pulmonary disease, n (%) 5(11.1) 22 (15)
Hypersensitivity pneumonitis, n (%) 489 12 (8.2)
Pulmonary arterial hypertension, n (%) 2 (4.4) B (54)
Others, n (%) 2(4.4) 9 (6.1)
Operation
Allograft ischemic time of left lung (min) 45 260.22 £+ 38.08 145 2547 L GB.BS ASEB
Allograft ischemic ime of right lung (min) 45 322,36 + 56.61 145 30847 £ 5717 1552
Cardiopulmonary bypass time (min) 45 2472 + 51.22 147 2224 +59.07 0118
Operative time (min) 45 489227 + 79.01 147 289.76 + 95.17 <.0001
Donors' characteristics
Age (y) 38 40.54 £ 13.71 140 3691 £13.44 1389
Sex, male, n (%) 38 20(51.3) 140 80 (57.1) 5145
Height (cm) 38 170.02 + 10.38 140 168.41 +10.33 7428
Body mass index (kg/m”) 39 26.04 £ 450 140 2568 £ 4.4 6542
Comorbidities
Diabetes mellitus, n (%) 38 7(184) 138 10(7.2) 0374
Total bilirubin (mg/dL) 38 1.02 + 22 138 082 +£1.17 7879
Creatinine (mg/dL) 38 1.38 + 1.38 138 123 +1.4 568
Cigarette usage, n (%) 38 1(2.6) 137 8 (5.8) BBSE
Cocaine usage, n (%) 38 6(15.8) 137 15 (10.9) A165
Heavy alcohol usage, n (%) 38 5(13.2) 138 31 (22.5) 2601
Cause of death 45 147 07me
Intracranial hemorrhage, n (%) 10 (22.2) 39 (26.5)
Cerebrovascular accident, n (%) 23 (51.1) 48(32.7)
Head trauma, n (%) 12 (26.7) 60 (40.8)
Outcome
Length of hospital stay (d) 39 26.27 £ 36.16 126 23.86 £ 23.44 7562
Prolonged intubation, n (%) 20 4(20) 87 22 (25.3) T76
Tracheostomy, n (%) 45 489 147 21 (14.3) A521
Extracorporeal membrane oxygenation usage, n (%) 20 210 B7 3(34) 2327
Primary graft dysfunction, n (%) 45 8(17.8) 143 27 (18.9) BEB3
Acute rejection episode, n (%) 45 1(2.2) 145 3(2.1) =.09
Airway dehiscence, n (%) 45 o) 145 1(0.7) =.099
Wound dehiscence, n (%) 45 489 147 8(54) AB05
Cerebrovascular accident, n (%) 44 1(2.3) 145 5(34) =09
Acute kidney injury requiring dialysis, n (%) 44 1(2.3) 135 10 (6.9} AB32

SD, standard deviation.

Stanford IEHBER (Median Sternotomy ) F1EEZ(BAR (Clamshell ) BI&ET (R 3)

#¢ Stanford #£351F 2019 1Y Transplantation Proceedings Hi [ » Feff9a] DI
PR TE R BRI S Fla e T By 399.76 + 95.17 o7 - (RN IE=HERAY 492.27 +
79.01 735 (5% 3) - Me4h » BTN AEFERM S (E 12) ﬁﬁ%iﬁ‘}ﬁ
HEZHGFEERE - WL - TREBNRAEEEIREE 2 1% Al IERERH
F15fHg (Median Sternotomy ) FEFTHRERAE » S ETYOBESMEIESEIT S » B2
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Overall Survival Kaplan-Meier Estimates
Median Sternotomy vs Clamshell Thoracotomy

i ‘=|J_LI_ Logrank p=0.6138
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Fig 1. Kaplan-Meier curves 1 147 87 59 33 24 12
g . T T T T T T
exhibiting overall sur\m(a\ after d ) > a3 i 5
double lung transplantation by 2
surgical approaches: median ster- Years to Death from Lung-Transplant
notomy (red) and clamshell thora-
cotomy (blue). [ Sternotomy 0 ——— 1]

Stanford TE# B (Median Sternotomy ) F14EZBAMY (Clamshell) Y& (E 12)

= F&3E (Brain Death) FI{ERIEIL (DCD) WA [EIRIIEHY

EEEHIEIRITHART - MBS EN B 22K B R SESE (brain death ) i
B [HIL R AN ERD > [FR AR RS RS BBl - St ARIRE T
B ARG 28 B HVAOR © AENINIEIE - JClEiE IE > ELE DA IR IEIRAVA
A B AEHE RS EERERY (donation after circulatory death » DCD ) » EJEI%E
MNHEISSEEE S RS - NI B AREBEE RIS 0 -

PRI > BSSE AR G P g es03F 88 A MUK L IE - NS 28 B 2 ERUIRRE(
B EMHAE SRS © AT - 0SB AR MU (IR - 18 SR ol eteas < Y
IR EBAAGAEE - #E AT ERITEF A (ischemia time) » $FYEAE 2 12 HY S
BIRERNIR AR - GHIFEERITZE -

s N

Fig 2. En bloc bilateral lungs. (A)
Anterior surface of lung graft. (B)
Posterior surface of lung graft dis-
playing right atrial cuff (arrow) that
contains all 4 pulmonary vein ostia.
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S OIERA (DCD) PRERSZEEE T Mg H &8s (1 13)

AL - Stanford EIARIE SR - 2t 7 —LE$H¥H 04 (DCD) J A28 B fH
AR - AR ARG ~ SO TIRER « PREETTHRE - ARCRILEREES
BPra gy MmieaHes - SeB AT il & g RS ([Bl13) F3 > A LIGEDCDRIES B
EEIEEERVESE

5351 + Stanford Bk th B TEVP I 3 HE (T S RS B + A RO TR
RUAYE » DU/ 4 BTl - (AT SRS - Stanford$#£20204E4)
Transplantation Proceedingsffi ] » 25 AT Ak SR R TR SRR BE 41 T (%
4) » ATEHENTIE BRI -

Table 1. Side Table Equipment for DCD Procurement

10 blade scalpel

11 blade scalpel

Stermal saw

2 Army-Navy retractors
Stermal retractor
Metzenbaum scissors

Pack of silk pop-off sutures
2 hemostats

Needle driver

Debakey forceps

4-0 proline on an SH needle
Suture tourniquet

Vascular clamp

Schnidt tonsil clamp
Antegrade pulmonary artery cannula
Pulmonoplegia tubing

The essential equipment should be placed on a side table for rapid sternot-
omy and mPA cannulation during DCD procurement to limit the lung warm
ischemic time.

Abbreviations: DCD, donation after circulatory death; mPA, main pulmonary
artery.

$HE0SER A (DCD) HREHEIRVRF IR (R 4)
B B IFEEE - ME UG HS [ EZ8HE > (eERRKGEER
TEAFRAFI R BT Rods ERVIERUE AR - M/ D ] e A HIRH JTRIRE T |
FYPRIEE - BN o ST RS AR A AT - BlliE S — SR A -
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Pg ~ Veterans Affairs BT =

B T AiREASAERY B2 2 4 » FRAE Professor Shrager FYFF4E T » 20 T ALK
Department of Veterans Affairs (VA) Palo Alto Hospital &5z (& 14) - VA 23
BB (R AR - Z BRI EE RS TEIVEREIRE A - fLEdA
Professor Shrager HIW5T 2 S ZEE% » H A —IHMGEEDHYIHSE - 2 TSV
N Rt R LA e S U T NEA B B PG A S S R e s FE LI
R e 2 52 R AR SRRRE FlTRTRY 2 -

REEREEEEN T2 — SR E R EEEEILIAEAE - fE8MEE
J&& Ny Bf B — AL (single muscle fiber ) » ZR1& R EUE E— AR HHIAL T T
s b BRSO ERERDRE - ZEYRIEAGRIET  tElmA L4 BT
TIEB AR ([E 15) » F5LLT R ol B m S » o NI 2 e e ]
RTS8 -

BRI RN EER TERIMNS - AMEFIR T RSP ERIE
woank 1 (R IEEESAYERITTZ - (RN SO A A0 R — IR 7T - T
LS ORISR TE R - & RRE SRR B -

VA TEa=E ([E 14) TEAR AR R, (B 15)

H~ EHRES TR

FRAE Veterans Affairs B = 1[I - WR05E T HAMHSEERVEF 2R A S -
Hrpgt A B RPN E e ARV ERR - SR =T 39 B A R eedmi
HER TP A RE 2456 WRTARGE ARG EAERER - B 7R
OHYERHL T Stanford H AT A T {54418k 88 B RV&Es - CHZ LM EMRITH
Aty H B2 e I BRI B L -

FFR B AP B AR A TR EpR 5 > 2 A0 Re T e e A AR A 25 0 B T 2 Y i AT -
BEIRFIN RGO MR AR R E L RENEE TR AR IIEE - $7t
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PR - SRR — ARG LU T %

HEMEART TV SORUBIE > A H I EEITRECR - B E RS ALty (m]
e - BRI 5 A SRR L S A AR A R ML PRI F VB T - Bk
AR R ~ ISR R R B 2 328 ~ 3D FIENZ OB - HER
AL - IR b A LRENBEENRE LR EAELRMERAE - DU
HIEREMAEEEEIIRE -

AN~ BILHAheRER A IREEEEE R R

FEARF B Z i > FIFICATEAE - S E OE Stanford B2 1 > TTHIEHT
WESNRIRIRTR IS AE B - R ERE TR S « EOE - BHY) > 2MREIE R =M
T SIS EEHEIH T -

{EFRAEHT TR A B HEHVATE 2 1% » M leRET 2 R B 28 S - &
STy > AT IR ZE A& > {540 Stanford-Taiwan Biomedical Fellowship
Program (STB) &t& 285 » AIRHEWES) " LA 2 2518, (LEAP) AR}
WA - KR E BRER R g (18] 16 ) > 2B iR b AARAYZEES « RIS RS -
f S AR B E RS R RE ST BRTO I CE A -

B2 STB M LEAP SIEZ2EXFS (& 16)

STB 2 BIFE AR THY T 2 st PR M B ek T 2 AA B5IE T
T HEEA LA EBZER] Stanford KES(E » BRI  BEE2 - FapflE ~ THE -
PEFS ~ B LA - ARl ESIIE &S24 > STB #5H Stanford it
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TERtHRIARES - RO TRt - ERER - AleEtS - BRI HREEEHERE
P2 R E M BT - BRIREES » BB AR B R L g e
SIAGEEE - WEE S AE RS - ERlakifeig » B4 RZIEES]
R B 2 AMNAETE - HEAREIRBERAY SR - BRI RE R AIERIRAYR
HE YKL —7] -

HIE=ERL TS A TRRASE - E&EFEGIE - WRZT > %
FHEREE AR ENE RSO - LFEE - Wa et et iEm S
PR SR —{E il - Facebook SEESHEAEH (M (Fha A 22 Google 4551217 COSTCO
ERFEERENTT ; Amazon ZEELZ IR H AT TRZA M AE AT ER 4R
TESLA S AR M H W HCH SIS L — - B EEEIRMRSE - £5
it FUREBIREAEEAR B SR B SR RAVBITR & - MMIAVbTIeaE s, - e ARV AS
AEBERAAIRAE » AT E R RSN H B I -

t EEATEER

TEEREEAE & E A - BIEFAVEG &2 (Social Security
Number » SSN) » 7 ~ PS5 1% - BUSFEEE G s8N (real 1D ) »
B LB R A BB VE T A o NMEERE R TEDE R
T~ SREEY) - SRR ES > HAWEERITIFEHE - SRTIRSE - K& -
VREEF ~ BRI EE e B AT SRR Y AR B o

A R ABYHSH > AR A 2E(E 1 ( Bay Area) BEESH 1S3 UK
FlaneE g LmH &4 AHE (Golden Gate Bridge )~ i AHEEH ( Fisherman's Wharf ) ~
Pier39 S5 FLBDLSRE - B2 2/ N E RERY AR - B2 Tt fEss
BRI i A B EHE 22 A [E (Yosemite National Park ) ~ JLfIN &z AR
SMUFE RIS (Lake Tahoe ) ~ DURSZE fj ) B A I 44 A AV 4R iR g 2

(Napa Valley ) »

RAAAH TR > BEILESANEIE LY > — TR > &
B o tfe (Disney Land) ~ 47715 (Hollywood ) ~ EYEKIE ~ EEFAIUIGHE
(Beverly Hills) 24580 - Biog ABGhe 7 SRPaELL - EEEarivials - /AR
SEEUEEZHEE - R TETZ AR -

A ik (COVID-19) Ky E

ARSEAYE > 2020 £/ 3 A 17 HEL » i NHEE FE 46 2R R =5 BT et it 32
(COVID-19) )@ ZE » INEEAMHEAJEZERE (shelter in place) fR%E > 5%
FE R > 2FEEEINEEEAEARSREE - HEERE - MEATINER
WAL » B AT MR EETIiER > BB - BE - ERES
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HE2FMAZSEAE - B B - BEESITES > REERAEMNHEAY R -
WSS TIRAE » — R A U N BESR ZHIBR -

4@ K28 Stanford RERFIEE Be[EIBERRAL 1 SR B IFaR - EEEREACER AR A
Gt FAFK A DUREWESE - 64 - BARER TR LAY - RRRKE
R - BEAREIREAEE (8 17) - tARF REEREHIANR - BERA -
sfam M 2 1% - DAERFAT HERERE - R 28 HRE -

B

oher Exgienendy
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Stanford BN+ SRE - STRAURA@ MG 308 (5 17)
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