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Lung transplantation

« Lung transplantation
- last treatment option in

several end-stage lung diseases
 Global transplant volume increasing

+ Post-transplant survival outcome improving
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Overall process of solid organ transplantation

Recognition of candidate patient
Referral to transplant center

Listing and waiting for organ offer

Transplant surgery and post-transplant care

Evaluation of

Recognition Referral to el
9 eligibility by a Transplant Post-transplant immunosuppression
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Lung transplantation in Korea

« Annual number of deceased donor around 400

- relatively low compared to Western countries

+ Lung utilization rate around 40~50%

1,800
- relatively high compared to Western countries 1800
1,400
3,000
1,200
2,500 \ 1,000
2,000 800
1,500 - 600 —
1,000 400
500 200
—_—
= = BN
2020 2021 2022 2024
2020 2021 2022 2023 2024
I 2020 2021 2022 2023 2024 Mk 5A8
;e 2020 2021 2022 2023 2024 RE L
iy 848 747 677 814 644 v209
—— A 478 442 405 483 397 v17.8
w2y 395 357 342 420 342 186
HE » “ = 8 " via7 L LS 32 37 3 2% 12 50
—— YE 2,585 2,645 2,468 2339 1,980 V153 e 173 168 167 245 194 v208
E=T 1409 1,487 1373 1,571 15644 iz = 150 167 1% 202 285 Vo4
A 4501 4616 421 4,431 393 Y3 A 1598 1476 1353 1,705 13717 v19.2

KONOS data



Pre-transplant waiting in Korea

Longer waiting period due to relative shortage of deceased donor

Transplant priority determined mainly by disease severity & urgency

Korean lung allocation system — status system

Transplantation in status 0 is common — bridge to lung transplant
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Issue of anticoagulation in waiting period

molecular interaction

systemic inflammation

cardiovascular comorbidities

reduced mobility

medications such as steroid

Coagulation Factors

- Thrombin
actor X:

- Tissue Factor

PAR-1 Activation and 1 Tissue Factor, } TFPL, t PAI-1

and Impaired Fibrinolysis

Fibroblast Proliferation

- Activated Fibroblasts
- ECM Deposition
F-p Signaling

Fibrotic Environment

Association between pulmonary fibrosis (most common indication) & thrombosis

k Ratio Risk Ratio

Study or Subgroup _log[Risk Ratio] ___SE_Weight IV, Random, 95% CI_Year IV, Random, 95% C1
Hubbard et al 12208 03927 195%  339(157,7.32] 2008
Sprunger et al. 02927 00194 361%  1341129,139] 2012
Collard et al. 12499 06972  9.8% 3.49(0.89, 13.69] 2012
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Heterogenelty: Tau® = 0.18; Chi = 1106, df = w. 0.03) 1 = 64%
Test for overall effect: Z = 2.92 (P = 0.003)
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A Placebo-Controlled Randomized Trial of Warfarin in
Idiopathic Pulmonary Fibrosis
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Korean VTE epidemiology data

Increased risk of VTE in pulmonary fibrosis compared to general population
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Abstract

Background

to the annual age-
and 2018.
Methods
Using the Korean Health
2014 and 2018
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Results
We identified 95,205 patients with VTE (female, 56.8%). The ASR for VTE per 100,

Venous in patients with idiopathic pt fibrosis, based on
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Abstract

Background:

(1PF) s a known Hawever, itis

currently unknown which factors are associated with an increase of VTE in patients with IPF,

Objectives:
We VIE Fand ics el VIEin
patients with (PF.

Design and methods:

Deidentified d from 2011 t0 f Korean Health

Insurance Review and Assessment database. Patients with IPF were selected I they had made at least one
dlaim per year under the J84.1 [nternational Clossfication of Diseases and Related Health Problems, 10th
Revision (ICD-10)] and V236 codes of rare Inractable diseases. We defined the presence of VTE as at least
one claim of pulmonary embolism and deep vein thrombaosis ICD-10 codles

Results

The incidence rate per 1000 person-years of VTE was 7.08 (6.44-7.77), Peak incidence rates were noted in
the 50-59 years old male and ' Ischemic heart disease, ischemic stroke, and

3280201410 53.7 cases in 2018 (relative risk of 1.63; 95% confidence interval, 1.6-1.67). The VTE incidence
rates were 25 times higher in the = 80 group than in the 20s group. VTE occurred 1.29 times more often n women

VTE in patients with IPF, with an adjusted hazard ratio (aHR) of 1.25 (1.01-
155,136 (104-179),and153117-201).The risk forVEws cresed n paserss diagnosed with

318, 2.47-4.11), especially lung cancer 78,2.90-

than in men. 5% 10 72.8%,
decreased from 27% to 5.6% in 2014 and 2018, 4.96]. Accompanied VTE was related to more utiization of medical resources.
Gonclusion. Conclusion:
In Korea, the ASRs of VTE continued , but the rate of The VTE e oot e p— e "
inwomen. Five DOACs n 2013, B =P o
for VTEin PF,

for 725 of all anticoagulants used to treat VTE.

data
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Atrial fibrillation epidemiology in Korea

* Increasing prevalence & incidence of atrial fibrillation

+ Candidate for lung transplant may have atrial fibrillation
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Issue of anticoagulation in perioperative period

» Nature of lung transplant surgery
- emergency rather than elective surgery

- but can be anticipated to some extent

« Bridge to lung transplant — status O

- mechanical ventilation or ECMO at preoperative period Tz anticoaguiant Dosing based on 5Ti#

N N N B H Antit lant  De Maintais
- anticoagulation often needed (especially if ECMO is used) " P —
UFH Bolus 50- 100IU/kg  Continual infusion to achieve anticoagulation targets
Bivalirudin 0.02 - 0.05 ug/kg/min  Continual infusion to achieve anticoagulation targets

Argatroban 0205 ug/kg/min  Continual infusion to achieve anticoagulation targets

« ECMO m ay be needed at pOStO pe rative pe riod as well Table 3. Summary of aPTT Ranges for Practical Use16, 19, 20, 21,22, 23, 24, 26, 28, 37
Anticoagulant Target aPTT (Seconds) Comments
UFH 40-80 Median ~60; most common target in ECMO.
Argatroban  50-70 Adjusted for liver function; monitoring variability possible.

Bivalirudin  50-75 Preferred for stable dosing; adjust for renal function.

JHLT Open. 2025
Intensive Care Med. 2022



Bleeding complication after lung transplant

 Perioperative bleeding complication is not uncommon

- significant impact on morbidity & mortality
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Anticoagulation in this special population

» Unresolved question

- no standardized guideline e

Collect responses, prepare

lack of well-designed studies Somdbork & questionmaies

- critically ill patients
Create initial
questionnaire

- various strategies by different centers

Distributeinitiol Colfect respanses, prepare
feedback & questionnaire

» Development of a Korean consensus guideline
+ Systematic identification
of problem area

- systematic review & meta-analysis not feasible

- Delphi methodology ongoin
p gy g g Panel  Selection based on objective
members and a predefined criteria
v/ Anonymity of panellists and responses
Delphi rounds V Controlled feedback
V Iterative rounds
V Consensus criteria
Closing V Analysis of consensus
criteria V Closing criteria defined a priori
V Stability of results



Key Questions
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Key Questions

+ Q3. Y HE A=

S Hto = 1 P o 2 E=CISl= =X
=S W2 FA|, HO[Y & WX A4HE SHols AE A
=rCcte 3| =2 SIE ol = ES
Q4. UX| LS M1 SICHH, DOAC THE ZOHE Da{sto] AR, AMy|s 8 =
N = = - o S
ot Sttt A ARSI
DOAC Rivaroxaban Edoxaban Apixaban Dabigatran
Xarelto ® Lixiana ® Eliquis ® Pradaxa ®
Target EXa FXa FXa Flla
th 7-13h 10-14h 8-15h 12-17h
Cmax 2-4h 2-4h 2-4h 1-2h
Renal clearance 3% active 50% 25% 80%
33% inactive
Bioavailability 80% 62% 50% 6%
Dosing scheme oD oD BID BID
Interaction CYPJ/;%’g?‘ P22, P-gp CYP3A4 P-gp P-gp
Interference with food h‘“:;‘s;;;,wc None None Prolongs Cmax to 2 h
%
Antidote Andexanetalfa  Andexanetalfa  Andexanet alfa Idarucizumab
Allowed in pregnancy No No No No
Induces HIT IT No No No No

F L7k
HHSEA



Key Questions

- Q5. #X}9| DOAC BHF SE2 Z4AIP &
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Key Questions

+ Q6. HO|4 7| & DOACE =83t = X0 A bridging VV-ECMO E= VA-ECMOE A|&SH=E 42
g3 M2 ofEA HISHN LI

+ Q7. Bridging VV-ECMO E£ VA-ECMOE €81 X|E& 21 U= m 0|4 Tt Xtof A mo|A ™ ECMO

—
E E RECOVERY
—

ECMO BRIDGE

Sem Heke ofEH DAL

TRANSPLANT

ARDS

ACUTE EXACERBATION OF
CHRONIC DISEASE

SEVERE PULMONARY
INFECTION




Key Questions

+ Q8. 0|4 ¥ ECMOE /Al S AN B81 XN2E AF|, OfEH MIHstZ HAHH L7}

+ Q9. HO|A = ECMOE O[3t SHXto M DOAC2 M|, OfE A ZH7HSHOF SHCk M 2tSkd L7te

Multidisciplinary Care Team

Surgical Complications

Nerve Problems
(phrenic, vagus,
J recurrent laryngeal,
brachial plexus)

Airway Problems
{ischemia, necrosis, dehiscence,
fistula, bleeding, stenosis)

Stenosis |

Artérial or Atrial Problems
(kinking, thrombosis,
infarction, dehiscence
Wound Problems stenasis)
{infection, dehiscence,

herniation) 7
Postoperative
Blandine




Thank you for your attention



