e L

.

==

2018-3-17 ILD school

Lung transplantation in IPF

Kim Song Yee
Division of Pulmonology
Department of Internal Medicine
Yonsei University College of Medicine



®) SEVERANCE

Contents

_ung transplantation (LTx) current state
| Tx indication and contraindication

_Tx referral timing of IPF

Outcome

Special 1ssues

— Allocation system

— Single vs. Double LTx

— Mechanical bridges to LTx
— Other considerations




@SEVERANCE
Adult Lung Transplants
Number of Transplants by Year and Procedure Type

4500
4000

412
40413990
M Bilateral/Double Lung T 1D

3462
| M Single Lung 3182

3000 L
2D 00

2000
1500
1000

w
(%2
(=]
o

Number of Transplants

5 6 32 69160

900 A PO NVL NN PO OONNLOXON A DOONONV NG
Qe e e PRC S o Ao DA YA A S S S PR YA RAN AN PAN YA FAN P SN P JAN FENA DL R A § L WK N
AR R RN R R R R R R R R R DAV AP ARV AR DDA DR AR DDA DD




Adult Lung Transplants
Indications (Transplants: January 1995 — June 2016)

®) SEVERANCE

Diagnosis SLT (N=18,207) | BLT (N=36,046) | TOTAL (N=54,253)
COPD 7,266 (39.9%) 9,539 (26.5%) 16,805 (31.0%)
1P 6,449 (35.4%) 6,990 (19.4%) 13,439 (24.8%)
CF 218 (1.2%) 8,266 (22.9%) 8,484 (15.6%)
ILD-not IIP 1,078 (5.9%) 1,925 (5.3%) 3,003 (5.5%)
A1ATD 797 (4.4%) 1,912 (5.3%) 2,709 (5.0%)

Retransplant

922 (5.1%)

1,269 (3.5%)

2,191 (4.0%)

IPAH

88 (0.5%)

1,481 (4.1%)

1,569 (2.9%)

Non CF-bronchiectasis

67 (0.4%)

1,413 (3.9%)

1,480 (2.7%)

Sarcoidosis

312 (1.7%)

1,026 (2.8%)

1,338 (2.5%)

PH-not IPAH

135 (0.7%)

690 (1.9%)

825 (1.5%)

LAM/tuberous sclerosis

146 (0.8%)

381 (1.1%)

527 (1.0%)

OB 73 (0.4%) 395 (1.1%) 468 (0.9%)
CTD 140 (0.8%) 282 (0.8%) 422 (0.8%)
Cancer 7 (0.0%) 27 (0.1%) 34 (0.1%)
Other 509 (2.8%) 450 (1.2%) 959 (1.8%)
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®) SEVERANCE
Adult Lung Transplants
Major Indications by Year (Number)
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SEVERANCE

Indication of LTx -Korea
mmmmmmm

Total

Asbestosis 1 L
Bronchiectasis 1 5 6 1 2 4 4
Cystic fibrosis 1

Eisenmenger syndrome 1

Emphysema 1 3
IPF 7 9 12 22 25 30 44
LAM 1 5 2 1 2 1
Primary pulmonary HTN 1 1 3 2 3
BOS after HSCT 1 3 5 5 6 3
Unknown 1 2

Other 6 12 12 14 20 22 29

2074, 2016 KONOS Annual report



TIME

T

Dx of IPF
(Figure 3

}
If increased risk of mortality

(table 7), evaluate and list for
lung transplantation at the time
of diagnosis

and
Table 6)

—_—

TREATMENT
CONSIDERATIONS

NONPHARMACOLOGICAL
* Oxygen supplementation
(if hypoxemic)
* Pulmonary rehabilitation

PHARMACOLOGICAL
Discuss therapies with weak no
recommendations with patients
based on their individual values

and preferences.

COMORBIDITIES
* Pulmonary hypertension
* Gastroesophageal reflux

SYMPTOM CONTROL

/;ISEASE FROGRESSIDI‘\I\

(see text)

Monitor every 4-6 months
or sooner as clinically
indicated

ACUTE EXACERBATION
Corticosteroids

RESPIRATORY FAILURE
(due to progression of IPF)

r

Evaluate and list for

lung transplantation

\

N

J

Patients at increased risk of mortality should be considered for LTx

Patients should be made aware of available clinical
trials for possible enrollment at all stages.

2011 An Official ATS/ERS/JRS/ALAT Statement Am J Respir Crit Care Med 20717,183.788-824



Table 2. Comparison of Recommendations in the 2015 and 2011 Idiopathic Pulmonary Fibrosis Guidelines

Agent

New and revised recommendations
Anticoagulation (warfarin)

Combination prednisone + azathioprine +

N-acetylcysteine

Selective endothelin receptor antagonist
(ambrisentan)

Imatinib, a tyrosine kinase inhibitor with
one target

Nintedanib, a tyrosine kinase inhibitor
with multiple targets

Pirfenidone

Dual endothelin receptor antagonists
(macitentan, bosentan)

Phosphodiesterase-5 inhibitor (Sildenafil)

Unchanged recommendations
Antiacid therapy
N-acetylcysteine monotherapy
Antipulmonary hypertension therapy for

idiopathic pulmonary fibrosis-associated

ion

2015 Guideline

Strong recommendation against use
Strong recommendation against use'

Strong recommendation against use'
Strong recommendation against use*
Conditional recommendation for use*

Conditional recommendation for use”

Conditional recommendation against use’

Conditional recommendation against use*

Conditional recommendation for use’

Conditional recommendation against use’

Reassessment of the previous
recommendation was deferred

2011 Guideline

Conditional recommendation against usei
Conditional recommendation against use’

Not addressed
Not addressed
Not addressed

Conditional recommendation against use’
Strong recommendation against use*

Not addressed

Conditional recommendation for use?
Conditional recommendation against use
Conditional recommendation against use*

Lung transplantation: single vs. bilateral
lung transplantation

Formulation of a recommendation for

single vs. bilateral lung transplantation
was deferred

Not addressed

2015 An Official ATS/ERS/JRS/ALAT Statement Am J Respir Crit Care Med 2015,792.e3-e19
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Survival benefit of LTx in IPF

Survival (%)

100 — :
: 1988-2001
75 —
50 — Survival in LTx group N =28
25 —
Waiting list survival N=16
u —

T | | . | T | | T ] |
0 1 2 3 4 2 6 7 8 9 10

Time after transplantation (years)

J Thor Cardjo Vasc Surg 2003,126:469
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® SEVERANCE
General candidate for LTx

« Chronic and
« End-stage lung disease and

 Following criteria

— High (>50%) risk of death from lung disease
within 2yrs if LTx is not performed

— High (>80%) likelihood of survival at least
90days after LTx

— High (>80%) likelihood of 5-yr post
transplant survival from a general medical

perspective provided that there is adequate
graft function

ISHLT 2015 J Heart Lung Transplant 2015;34:1-15
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General guideline for recipient selection

« ATS and ISHLT
— Appropriate age :
 heart-lung <55yrs, single <65yrs, bilateral <60yrs
— Ineffective or unavailable medical tx
— Limited life expectancy (<50% in 2yrs)

— Acceptable nutritional status
« IBW 80-120% , BMI < 30 Kg/m?, usually

— Satisfactory psycosocial profile and support
system

— Adequate financial coverage for the procedure
and post-op care
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Contraindication-absolute

Recent history of cancer (2-5 yrs)

Untreatable adavanced diseases in other organs
Acute unstable medical problems

Active TB

Poorly controlled chronic infection
Uncorrectable bleeding diasthesis

Certain abnormalities of the chest wall or spine

Untreatable psychiatric condition, psychological
condition

Absence of a reliable social support system
Severely limited exercise capacity

Morbid obesity (BMI > 35)

Substance abuse
ISHLT 2015 J Heart Lung Transplant 2015,;34:1-15
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Contraindicatoin-relative
Age >65 & low physiologic reserve

Age> 75

BMI 30-34.9

Progressive or severe malnutrition

Severe, symptomatic osteoporosis

Extensive prior chest surgery with lung resection
ECLS — however, carefully selected candidates

Colonization with highly resistant infectious organism
(Burkhoderia or certain mycobacterial infection)

Other medical conditions that are not yet optimally
treated (GERD, epilepsy, high BP, or uncontrolled

diabetes) that may pose a risk to surviving surgery,
wound healing, and/or the new lungs after surgery

ISHLT 2015 J Heart Lung Transplant 2015;34:1-15



®) SEVERANCE

Major disease categories

COPD

CF , other bronchiectasis
ILD : IPF, INSIP. CTD-ILD
Pulmonary vascular disease

Other : Sarcoidosis, LAM, BO after HSCT

ISHLT 2015 J Heart Lung Transplant 2015;34:1-15
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Indication: ILD —esp. IPF

Referral

FVC<80% or DLCO <40%
Dyspnea, function limitation
Oxygen requirement

Failure to improvement
after management in other
ILD

Listing

FVC decline > 10% for 6
months

DLCO decline > 15% for 6
months

Sat< 88 % or <250m on
6MWT

Distance decline>50m for
6months on 6MWT

Pul HTN : Rt cath, Echo

Hospitalization because of
respiratory decline,
pneumothorax, or AE

ISHLT 2015 J Heart Lung Transplant 2015;34:1-15
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Adult Lung Transplants

Kaplan-Meier Survival by Era
(Transplants: January 1990 - June 2015)

100
Median survival (years):
1990-1998: 4.2; Conditional=7.1;
- 1999-2008: 6.1; Conditional=8.5;

2009-6/2015: NA; Conditional=NA

1990-1998 vs. 1999-2008: p<0.0001;
1990-1998 vs. 2009-6/2015: p<0.0001;
1999-2008 vs. 2009-6/2015: p<0.0001

Survival (%)
(9) ]
o

1990-1998 (N=9,797)

N
192
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1999-2008 (N=21,665)

==2009-6/2015 (N=24,145)
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Adult Lung Transplants

Kaplan-Meier Survival by Diagnosis
(Transplants: January 1990 — June 2015)

100 A1ATD (N=3,117) -—=CF (N=8,381) —=COPD (N=17,098)
—|IP (N=12,710) ==|LD-not IIP (N=2,730) Retransplant (N=2,226)
75 R N N N — Median survival (years);

A1ATD: 6.7; CF: 9.2; COPD: 5.8; IIP: 4.9;
ILD-not IIP: 6.0; Retransplant: 2.9

Survival (%)
Ul
o

25
All pair-wise comparisons were si
gnificant at p < 0.05 except A1AT
D vs. ILD-non IIP and COPD vs. IL
D-non IIP
0

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Years

JHLT. 2017 Oct; 36(10): 1037-1079
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Death during lung waiting list

Lung waiting list reported deaths and

Annual death rates per 1000 patient-year at risk

2000 2001 2002

1999

Patients 4868 5141 5374 5390

Deaths 599 519 532 529

Rate 100.5 152.6 140.1 145

USA

2003 2004 2005 2006 2007 2008

5549 5650 5269 4798 4676 4119

480 512 308 300 317 266

131.5 135 115.5 101.7 125.0 128

2009

Data from OPTN/SRTR Data as of May 4, USA
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Mortality rate among wait- listed for LTx

Table 3 Pre-transplant mortality rates among adult patients wait-listed for a lung transplant

Obstructive lung Pulmonary vascular Cystic fibrosis and immunodeficiency  Idiopathic pulmonary fibrosis and
disease’ disease? disorders re-transplant
1998-%9 108 17.2 216 321
2000-01 9.7 131 178 23]
2002-03 8.7 106 148 22
2004-05 /.7 /3 144 199
2006-07 6.9 8.7 10.7 192
2008-09 5.5 14.2 153 225
201011 6./ 199 15.5 269

'eg, chronic obstructive pulmonary disease/emphysema.

*e, idiopathic pulmonary arterial hypertension.

Mortality rates are computed as the number of deaths per 100 patient years of waiting time in the given 2-year interval. Waiting time is calculated as the total
waiting time in the interval for patients in that group. Only deaths that occur prior to removal from the waiting list are counted.

BMC pulmonary medicine 2014;714.739
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Wait list mortality in IPF pts

No. of IPF % died on

patients wait list
OPTN data, IPF patients on the lung transplant list between January 1995 and December 2000 [60] 2115 31%
IPF patients, recorded in the OPTN database between June 30, 2004 and July 22, 2005, with 6-months of follow-up 209 23%
who did not undergo lung transplantation [61]
IPF patients on the wait list at the University of California San Diego from January 1990 to February 1999 [62] 25 28%
IPF patients awaiting lung transplantation in five institutions and listed in The Korean Network for Organ Sharing 61 57%
(KONOS) from May 1996 to May 2011 [56]
IPF patients who underwent assessment for lung transplantation at a single center in the UK [63] 42 64%
IPF patients at Inova Fairfax Hospital who were on the wait list for lung transplantation from 2000 to 2005 [64] 74 18%
IPF patients assessed for lung transplantation from January 1991 to June 1995 at the Toronto Lung Transplant 26 19%
Program [65]
single center study of IPF patients at a single institution in Brazil registered on the waiting list from 2001 to June 33 24%
2008 [66]
single center study in France that included 46 IPF patients on the waiting list from 1988 to July 2001 [33] 46 35%
IPF patients referred for lung transplantation and lung-and-heart transplantation at a single center in Poland 24 67%
September 1999 and December 2004 [57]
IPF patients enrolled at a lung transplant program in Italy (100 month time period) [58] 53 44%
Consecutive IPF patients assessed for lung transplantation between January 1997 and May 2006 at a single center 85 48%
in Israel (Pulmonary Institute of Rabin Medical Center) [67]
IPF Patients enrolled from January - June 2004 at a single center in Israel (Pulmonary Institute of Rabin Medical 51 14%

Center) and followed from enrollment for a median of 24 years (range 2.0 to 3.1 years) [68].

BMC pulmonary medicine 2074,74.139
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Current problem

2+ XA O SIXf HE ZOIBf AEY O )7

Disease category — IPF, PPH ...

Other organ function- renal function..
Functional status - rehabilitation

Transplant benefit —predictive model ...
Severity — hospitalized vs. non hospitalized..



M/41 IPF

ER-> mask 10L
ABG 7.45/34/39
SE%X 1 HOD 77 Lung transplantation _



M/68, IPF
FVC 1.76L(42%)/FEV1 1.51L(53)/
DLCO 31

ABG 7.41/38/48 , O2 1L PRN

sk 1
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Lung transplant waitlist deaths (USA)

mCOPD O Fibrosis

OCF = PH
600 - 200 - BRe-Tx mOther
500 -
400 - 130 -
n n
2009 w010 Ah L _
200 i
100 - 90
0 T T T T T 0 -
2000 2001 2002 2003 2004 2000 2001 2002 2003 2004

J Heart Lung Transplant2016,35:433-439
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Lung Allocation Socre (USA)

Predicted risk of death on
the waiting list

Factors Used to Predict Waiting List Survival

Predicted likelihood of
survival following after LTx
within 1yr

Factors Used to Predict Posttransplant Survival

Forced vital capacity (FVC) (% predicted)

FVC (% predicted)

Pulmonary artery systolic pressure

Mean pulmonary capillary wedge pressure
=20 mm Hg

0 required at rest (L/min)

Continuous mechanical ventilation

ﬂ;e at offer

Age at transplant

Body mass index

Serum creatinine (mg/dL)

New York Heart Association (NYHA) functional
status

NYHA functional status

Diagnosis

Diagnosis

Six-minute walk distance <150 feet

Continuous mechanical ventilation

Diabetes

Clin Chest Med 2011;32:213-222
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Table 1
Diagnosis groups and their constituent diagnoses
LAS Group A LAS Group B LAS Group C LAS Group D
Cystic Fibrosis or
Obstructive Lung Pulmonary Vascular Immunodeficiency Restrictive Lung
Disease Disease Disorders Disease
Chronic obstructive Primary pulmonary Cystic fibrosis Idiopathic pulmonary
pulmonary disease hypertension fibrosis
Emphysema Eisenmenger Common variable Bronchiolitis obliterans
syndrome immune deficiency and organizing
pneumonia
a1-Antitrypsin All specific pulmonary Hypogamma- Hypersensitivity
deficiency vascular diseases globulinemia pneumonitis
Lymphangioleio- including pulmonary Acute respiratory
myomatosis venous obstructive distress syndrome/
disease, chronic pneumonia
Bronchiectasis thromboembolic Bronchoalveolar
disease, and carcinoma
Sarcoidosis with mean secondary pulmonary Lung retransplant/graft
pulmonary artery hypertension failure
pressure <30 mm Hg

Clin Chest Med 2011;32:213-222



ﬁ CruUrTrmnmaLTme
100%

Transplant benefit

50%

Waitlist survival Post-transplant survival
0%

Geographic zones

ABO match

Size matching
Donor/recipient
Cytomegalovirus serology

{ Urgency J . {Net transplant benefitJ

Clin Chest Med 2011;32:213-222
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Lung diagnosis code

Date of birth

Height and weight

Functional status (performs activities of daily living with no, some, or total assistance)

Presence of diabetes

Forced vital capacity, percent predicted

Six-minute walk test, distance walked in feet

Oxygen requirement at rest

Assisted ventilation (none, BiPAP, CPAP, continuous or intermittent mechanical)

Pulmonary artery pressure, mean and systolic

Pulmonary capillary wedge pressure, mean

PCO; (highest, lowest, current)

Serum creatinine

Semin Respir Crit Care Med 2013,34.275-280.




LAS results should not be considered definitive; are merely a snapshot based n the values
Y apo:
entered and can vary daily.

Date of Birth * (mm/dd/yyvy)

10/16/1968 il
Or¢
Height * Weight =
4 ft|11 in 121 Ibs
150 cm 55 kg

L/

Total Bilirubin (mg/dr)

Current |1.7
Hom
Highest |5
Lowest |1.0
d by
l 'd of a lung

LUNG ALLOCATION SCORE (LAS): 66.6932

© WAITLIST URGENCY MEASURE: 161 day(s)

© POST-TRANSPLANT SURVIVAL MEASURE: 322 day(s)
https.//optn.transplant.hrsa.gov/resources/allocation-calculators/las-calculator/



Time on wait list for LTx decreased”
after implementation of LAS

B W23 |
. 4.<5 - 1.<2 I
W 34 Ayr
LAS Begins

98 00 02 04 06 08 10

Semin Respir Crit Care Med 2013,34.275-280.
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Lung transplant waitlist deaths
after introduction of LAS (USA)
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J Heart Lung Transplant2016,35.433-439
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One year post transplant survival

after LTx
100
—e—2000-2004 Before LAS
-+--2006-2011 After LAS
= 90 -
-
E
-
(72}
X 80 -
70 1 | | 1 ] | | 1 | 1 ] 1 | 1
0 1 2 3 4 5 6 / 8 9 10 11 12
OPTN data months

USA J Heart Lung Transplant2016:35:433-439
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LAS

One-way ANOVA; p<0.001
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Single vs. Double LTx

Table 2 Survival following single vs. bilateral lung transplantation among IPF patients

Data source Yr. of No. of Survival (% IPF patients alive)
transplant IPF : .
patients Median survival 1 yr. 3yr. 5yr. 10 yr.

ISHLT, OPTN, and Eurotransplant data

ISHLT data [12] 1990 - 2011 8,528 NR SLT: 75 SLT: 57 SLT: 43 SLT: 20
BLT: 74  BLT: 63 BLT: 49 BLT: 35
Analysis of OPTN data (Force, et al) [51] 1987 - 2008 3,830 NR NR NR SLT ~53%  SLT ~30*
BLT: 60° BLT: ~48°
Analysis of OPTN data (Thabut et al) [21] 1987 - 2009 3,327 SLT: 5.2 years (43-6.7); BLT: NR NR NR NR
3.8 years (3.6-4.1)
Analysis of OPTN data (N\wakanma, et al) [52] 1998 - 2004 429 30-day SLT: 94 SLT: 69 SLT: 52 SLT: 33 NR
BLT: 95 BLT: 72 BLT: 54 BLT: 54
Eurotransplant (Smits et al) [53] 1997 - 1999 104 NR NR SLT: 63 NR NR
BLT: 47
Single center studies
University of Wisconsin Hospital and Clinics 1993 - 2009 79 NR SLT: 82 SLT: 65 SLT: 65 SLT: 49
(De Oliveira, et al) [45,50] BLT:86  BLT:55  BLT:55  BLT: 55
Cleveland Clinic, US (Mason, et al) [48] 1990 - 2005 82 NR SLT: 67 NR SLT: 34 NR
BLT: 81 BLT: 55
Alfred Hospital, Melbourne, Australia 1990 - 2008 67 NR SLT: 78 NR SLT: 49 SLT: 29
(Keating, et al) [37] BLT: 68 BLT:50  BLT: 50
University of Munich, Germany 1997 - 2008 76 SLT: 83 SLT: 70 SLT: 55 SLT: 42 NR
(Neuroh, et al) {34 BLT: 93 BLT:80  BLT:74  BLT:67

BMC pulmonary medicine 2074,14.139
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Adult Lung Transplants
Number of Transplants by Year and Procedure Type
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Adult Lung Transplants
Procedure Type within Indication, by Year

m Bilateral/Double Lung Transplant B Single Lung Transplant
100%
90%
80%
qg 70%
©
S 60%
(%)
S 50%
| .
-
“ 40%
X 30%
20%
10%
0%
50858 FErPLE58888 L8858 p22588588¢s0p0¢
SRRRIRJIRIR/RRAR/AR/RK/AR/RR/R/RRIRKRIRKRIRK/KRR/RRIRKIRKLIR/IRRR
A1ATD COPD P ILD-non IIP

1 &0 8 - B JHLT. 2017 Oct; 36(10): 1037-1079
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Adult Lung Transplants
Kaplan-Meier Survival by Procedure Type for Primary
Transplant Recipients (Transplants: January 1990 - June 2015)

100
Median survival (years):
Double Lung = 7.4; Conditional = 9.9
Single Lung = 4.6; Conditional = 6.4
75

p<0.0001

Survival (%)
(9) ]
o

N
9

Bilateral/Double Lung (N=34,141)
—=Single Lung (N=18,926)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Years
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Adult Lung Transplants

Kaplan-Meier Survival by Procedure Type
(Transplants: January 1990 - June 2015)

Diagnosis: IIP

100

Single lung (N=6,345)

~
%)

Bilateral/Double Lung lung
(N=6,293)

p<0.0001

Survival (%)
()]
o

N
10}

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Years
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Mechanical bridges to LTx

ECLS recommended

Young age

Absence of multi-organ

dysfunction

Good potential for
rehabilitation

ECLS not recommended

Septic shock
Multi-organ dysfunction

Severe arterial occlusive
diseases

Heparin induced
thrombocytopenia

Prior prolonged
mechanical ventilation

Advanced age
Obesity

ISHLT 2015 J Heart Lung Transplant 2015;34:1-15
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ECMO bridge to lung transplant

-Single organ failu

re (lung) or transient

reversible multiorgan failure

-Neuro intact
-No bacteremia

-No multi-drug resistant infection

Pathophysiologic
Deficit

Type of ECLS

Pre-transplant Patient

Meets criteria for Bridge to

Transplant

l‘(es

-Multiorgan failure

-Neuro insult
-Untreatable multi-drug resistant infection

No

-Increased frailty despite support

Delist

4

v

Hypercapnia

v

‘

Hypoxemia -

mild PH*

Hypoxemia -
moderate PH*

Hypoxemia -
severe PH*

¢/n/

— /

—

Venovenous

Venoarterial

Venovenous with

Venoarterial,

ASD'/atrial
septostomy

Venovenoarterial,
Central

v

v

Dual lumen,
single cannula
2 cannulae

1. Subclavian artery &
internal jugular vein
Femoral vein/artery

I

3. Central cannulation

Dual lumen,
single cannula

Patient on venovenous?

No
e

Cannulation | 1.
Approach

2.
Continual
Clinical
Assessment

w LT

Nes

Physiology corrected?
linical improvement?

| Modify Cannulation

2007-2016 ECMO (NY)
72 bridge to LTx -40 LTx

1. Subclavian artery &
internal jugular vein
2. Dual Lumen Cannula +

subclavian artery
3. Central cannulation

Transplant

Ann Thorac Surg 2017;104:472-9



Table 1. Clinical Characteristics of Patients Undergoing |Gl Re el Tu11e) BRI

Extracorporeal Membrane Oxygenation as a Bridge to Lung Ambulation

Transplantation
Characteristics N=72
Age (v) 422+ 151
Female 38 (52.8%)
Body mass index (kg/m’) 22.7+52
Height (cm) 166.1 + 10.7
Blood type
A 27 (37.5%)
B 9 (12.5%)
AB 2 (2.8%)
0 34 (47.2%)
Diagnosis
Cystic fibrosis 27 (37.5%)
Interstitial lung disease 30 (41.7%)
Primary pulmonary hypertension 8 (11.1%)
Chronic obstructive pulmonary 3 (4.2%)
disease
Primary ciliary dyskinesia 1(1.4%)
Sarcoidosis 2 (2.8%)
Bronchiectasis 1(1.4%)

LTx performed
Time between (days [IQR])

ECMO and LTx
Admission and LTx

ICU admission to LTx

Postoperative ECMO
Secondary ECMO

LTx not performed

Delisted before LTx
Died before LTx

Time between (days [IQR])

ECMO to delist
Hospitalization to delist
ICU admission to delist
ECMO to death

Hospitalization to death

ICU admission to death

50 (69.4%)
40

12 (6.25-18.75)
25 (13-40)

19 (11.25-
34.25)

16 (40%)

4 (10%)

32

23 (31.9%)

9 (12.5%)

14 (7-29)

32 (18-50)
29 (13-45)
12 (6-19)

16 (9.5-28.5)
15 (9.5-20)




Survival
outcomes

Outcomes MNo./at Risk Percentage (%) SEVERANCE
All patients n=72
To discharge 37172 51.4%
1-year 28/63 4.4%
2-year 21/56 37.5%
atients with cystic fibrosis n= 27
To discharge 18/27 66.7"
1-year 16/25 64.0%
2-year 13/23 56.5%
Patients with interstitial lung n = 30
disease
To discharge 13/30 43.3%
1-year 7124 29.2%
2-year 5/22 22.7%
All patients who underwent n = 40
lung transplantation
To discharge 37/40 92.5%
1-year 28/31 90.3%
2-year 21/25 84.0%
Patients with cystic fibrosis n =27
who underwent
lung transplantation
To discharge 18/19 94.7%
1-year 16/17 94.1%
2-year 13/15 86.7%
Patients with interstitial lung n = 30
disease who underwent
lung transplantation
To discharge 13/14 92.9%
1-year 718 87.5%
2-year 5/6 83.3%

Ann Thorac Surg 2017;104:472-9



Cannot remove the ventilator.
Cannot transfer to general ward
Recurrent sepsis
Expired at POD 6months.
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pirometry

FVC Liters
FEV1 Liters
FEVIIFVC %

FEV3 Liters
FEV6 Liters
FEF25-75% L/sec
IsoFEF25-75 L/sec
FEF50%  L/sec
PEF L/sec
FET100% Sec

FIF50% L/sec

Ref

3.73
2.61
71

2.60
2.60
3.33
1.21

Pre

297
2.81

95
2.88
2.96
5.68
5.68
6.57
9.53
6.74
1.70

% Ref

80
108

219
219
197
132
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Other considerations

 Rehabilitation
 Nutrition
« Comorbidities



SEVERANCE
M/41 IPF . o

Admission for w/u before LTx
#HOD 80 bilateral LTx

Mask 10L ambulation
Independent gait
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®) SEVERANCE
M/27 , BO after HSCT |

Admission for w/u before LTx
#HOD 100 bilateral LTx

HFNC Fi0O2 0.6 ~0.7

Gait : pelvis assist
Rolling/Sit : minimal assist

Ref Pre % Ref

Spirometry
FVC Liters 5.31 1.51 29
FEV1 Liters 425 0.80 19
FEVI/IFVC % 79 53
FEV3 Liters 1.30
FEV6 Liters 1.51
FEF25-75% L/sec 4.58 0.47 10
IsoFEF25-75 L/sec 4.58 0.47 10
FEF50% L/sec 548 0.50 9
PEF L/sec 9.90 2.04 21
017-05-15 Z3)00%  Sec 7.14
FIF50% L/sec 2.33 )
Diffusing Capacity &
DLCO mL/mmHg/min 23.2 105 45 -
DL Adj mL/mmHg/min 23.2 10.5 45 B Mo

DLCONA  mlL/mHg/min/L 4.69 3.84
DLNVA Adj  mL/mHg/min/L
VA Liters
IVC Liters

Cannot discharge (current #P0OD 6m)

Gait : pelvis assist
Rolling : independent
Sit, Stand: independently using hands
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Spirometry
FVC
FEV1
FEVI/FVC
FEV3
FEV6
FEF25-75%
lsoFEF25-75
FEF50%
PEF
FET100%
FIF50%

Liters
Liters
%
iters
iters
| /sec
| /sec
/560
|/Sec
Sec
Lisec

Ref

447
3.36
76

3.99
3.9
430
8.21

Pre

3.21
2.3
13
2.88
3.11
1.65
1.6
251
190
10.26
2.4

I

% Ref

73
69

EBSSE
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M/65 , IPF
Pre op c—angio : 80% LM + 70% mLAD

g RT-PA

-
St
—~———
ap

Ey

b4

; §
P it i A .
- F, FARRS }

PCI 0|2 M|E 7t aspirin, pl
O| = aspirin

PCI O|= 3T 927 LTx
29 17| 2 : ok no CAD



M/62 , IPF
CAOD 3VD
-mRCA total , pLCX 30%, mLAD 30%

- C-angio 0| 2% 5 CABG + LTx, both
- 249 107fZ ; ok no CAD




@ SEVERANCE

Take home message

Lung transplantation could be valid
treatment option in IPF patients.

However, recipient selection is important.
Specific issues should be considered.

Early referral and appropriate recipient
management Is important.




Thank you !
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