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Adult Lung Transplants
Number of Transplants by Year and Procedure Type
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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%)

IIP 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%)

Adult Lung Transplants
Indications (Transplants: January 1995 – June 2016)
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Adult Lung Transplants
Major Indications by Year (Number)
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Number of Lung Transplantation-Korea
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Indication of LTx -Korea

2014, 2016 KONOS Annual report

Diseases 2010 2011 2012 2013 2014 2015 2016

Total 18 35 37 46 55 64 89

Asbestosis 1 1

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



2011 An Official ATS/ERS/JRS/ALAT Statement  Am J Respir Crit Care Med 2011;183:788-824

Patients at increased risk of mortality should be considered for LTx



2015 An Official ATS/ERS/JRS/ALAT Statement  Am J Respir Crit Care Med 2015;192:e3-e19



Survival benefit of LTx in IPF 

N=28

N=16

1988-2001

J Thor Cardio Vasc Surg 2003;126:469 



IPF 환자에서 폐이식은 대조군 (폐이식 받지
않은 군) 에 비해 생존율을 증가시키는가? 

• 결론: 전체 문헌 검색 중 폐이식군과 폐이
식을 진행하지 IPF군 간의 생존율 비교 분
석 논문은 3개 이었고, 이중 2개의 문헌에
서 메타 분석이 가능하였으며, IPF 환자에
서 폐이식은 생존율을 25배 향상시킨다

2017 ILD 진료지침



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



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/m2, usually

– Satisfactory psycosocial profile and support 
system

– Adequate financial coverage for the procedure 
and post-op care



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  



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



Major disease categories

• COPD

• CF , other bronchiectasis 

• ILD : IPF, fNSIP, CTD-ILD

• Pulmonary vascular disease 

• Other : Sarcoidosis, LAM, BO after HSCT 



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
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Adult Lung Transplants
Kaplan-Meier Survival by Era 

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

(Transplants: January 1990 – June 2015)
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Adult Lung Transplants
Kaplan-Meier Survival by Diagnosis

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

Median survival (years):
A1ATD: 6.7; CF: 9.2; COPD: 5.8; IIP: 4.9;  
ILD-not IIP: 6.0;  Retransplant: 2.9

(Transplants: January 1990 – June 2015)



Death during lung waiting list  

Lung waiting list reported deaths and 
Annual death rates per 1000 patient-year at risk

2009 
Data from OPTN/SRTR Data as of May 4, USA 

USA



Mortality rate among wait- listed for LTx

BMC pulmonary medicine 2014;14:139 



Wait list mortality in IPF pts

BMC pulmonary medicine 2014;14:139 



Transplant Proc 2014;44,:865–869 

Korea

1996-2011

146 pts: waiting list



현 행 개 정

응급도 0

-입원한환자로다음한가지이상해당하여야한다.(8일이내 재등록)

1) 호흡부전증으로 인공호흡기

2) 체외막형 심폐기를 가동중인 환자

응급도 0

(현행유지)

응급도 1

(2개월마다 재등록하며 1)의 경우 재등록시점 1달이내의 검사를 인

정한다. 단, 2).3)의 경우 처음 등록시 결과만으로도 재등록이 가능)

- 다음 한가지 이상 해당하여야 한다.

1)NYHA Ⅳ 이면서 산소 투여 없이 측정한 동맥혈 가스

검사상 PaO2〈 55mmHg

2)NYHA Ⅳ 이면서 평균 폐동맥혈압 〉65mmHg, 또는 평

균 우심방 혈압 〉15mmHg

3) Cardiac index〈 2L/min/m2 인 경우

응급도 1

(60일마다재등록하며검사결과는검사시점과상관없이인정한다)

- 다음 한가지 이상 해당하여야 한다.

1) 산소 투여 없이 측정한 동맥혈 가스 검사상 PaO2〈 55mmHg

2) 평균 폐동맥혈압 〉65mmHg, 또는 평균 우심방 혈압 〉15mmHg

3) (현행유지)

4) 동맥혈검사상 PCO2≧80mmHg인 경우

5) 입원환자중 고유량비강캐뉼라 highflow nasal cannula 30L FiO2≧0.6로

2주이상유지중인경우(유지중에만인정)

응급도 2

다음 한가지 이상 해당하여야 한다.(등록시점 30일 이내의 검사결과

로 등록할 수 있으며 6개월마다 연장할 수 있다. 검사결과는 등록시점

검사결과만으로 연장이 가능하다.)

1)폐기능 검사에서 1초 강제호기량(FEV1)〈 25%

2)산소 없이 측정한 동맥혈 가스 검사상PaO2〈 60mmHg

3) 평균우심방혈압이 10-15mmHg인 경우

4) 평균 폐동맥압력이 55-65mmHg인 경우

5) Cardiac index〈 2-2.5L/min/m2 인 경우

응급도 2

- 다음 한가지 이상 해당하여야 한다.(등록시점 30일 이내의 검사결과로 등록

할 수 있으며 180일마다 연장할 수 있다. 검사결과는 처음 등록시점 검사결과

만으로 연장이 가능하다.)

1)~5) (현행유지)

6) 동맥혈검사상 70mmHg ≦ PCO2 < 80mmHg 인 경우

7) DLCO <30%인 경우



응급도 3

- 다음 한가지 이상 해당하여야 한다.(응급도 0과 1, 2에서

동일 응급도로 연장하지 않은 경우 현재의 환자 상태 해당

응급도로 변경한다. 그렇지 않으면 응급도 3으로 떨어진다.)

1) 단독 폐이식이 필요한 경우

2) 폐기종, 폐고혈압, DILD

3) 폐기능검사에서 노력호기량 < 30%

4) 호흡 부전증으로 3번이상 입원한 경우

응급도 3

(현행유지)

응급도 7

응급도가 0,1,2,3에 해당 되지 않는 모든 대기자

응급도 4

(현행유지)



Current problem

• 같은 점수의 환자는 모두 동일한 상태인가?

• Disease category – IPF, PPH …

• Other organ function- renal function.. 

• Functional status - rehabilitation

• Transplant benefit –predictive model …

• Severity – hospitalized vs. non hospitalized..



같은 점수의 환자는 모두 동일한 상태인
가?

M/41 IPF
ER mask 10L
ABG 7.45/34/39
응급도 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
응급도 1



Lung transplant waitlist deaths (USA)

J Heart Lung Transplant2016;35:433–439 



Lung Allocation Socre (USA)

Predicted risk of death on 
the waiting list  

Predicted likelihood of 
survival following after LTx

within 1yr

Clin Chest Med 2011;32:213-222



Clin Chest Med 2011;32:213-222



Clin Chest Med 2011;32:213-222

Geographic zones
ABO match
Size matching
Donor/recipient 
Cytomegalovirus serology

Urgency  Net transplant benefit 



Semin Respir Crit Care Med 2013;34:275–280.



https://optn.transplant.hrsa.gov/resources/allocation-calculators/las-calculator/



Time on wait list for LTx decreased 
after implementation of LAS

Semin Respir Crit Care Med 2013;34:275–280.



Lung transplant waitlist deaths 
after introduction of LAS (USA) 

J Heart Lung Transplant2016;35:433–439 



J Heart Lung Transplant2016;35:433–439 



One year post transplant survival 
after LTx

Before LAS

After LAS

J Heart Lung Transplant2016;35:433–439 

OPTN data
USA



2012-2016
113 pts
Korea

Unpublished data 
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Single vs. Double LTx

BMC pulmonary medicine 2014;14:139 



Adult Lung Transplants
Number of Transplants by Year and Procedure Type
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Adult Lung Transplants
Procedure Type within Indication, by Year
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Adult Lung Transplants
Kaplan-Meier Survival by Procedure Type for Primary

Transplant Recipients

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

p<0.0001

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

Diagnosis: IIP

p<0.0001

(Transplants: January 1990 – June 2015)



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



ECMO bridge to lung transplant

Ann Thorac Surg 2017;104:412–9

2007-2016 ECMO (NY)

72 bridge to LTx -40 LTx



Details of Clinical  Course N = 72

Ambulation 50 (69.4%)

LTx performed 40

Time between (days [IQR])

ECMO and LTx 12 (6.25–18.75)

Admission and LTx 25 (13–40)

ICU admission to LTx 19 (11.25–
34.25)

Postoperative ECMO 16 (40%)

Secondary ECMO 4 (10%)

LTx not performed 32

Delisted before LTx 23 (31.9%)

Died before LTx 9 (12.5%)

Time between (days [IQR])

ECMO to delist 14 (7–29)

Hospitalization to delist 32 (18–50)

ICU admission to delist 29 (13–45)

ECMO to death 12 (6–19)

Hospitalization to death 16 (9.5–28.5)

ICU admission to death 15 (9.5–20)



Ann Thorac Surg 2017;104:412–9

Survival 
outcomes



F/65, AIP

• 타병원 MV, ECMO 3month

• 본원 15d more  bilateral lung 
transplantation



M/64, IPF 

• Admission for IPF AE 

– ICU admission at HOD 30

– ECMO for 17 days  Bilateral lung 
transplantation



• Post op ICU stay 3 days

• POD 19 – discharge 

• Post op 2yr 3mon 



Other considerations

• Rehabilitation

• Nutrition

• Comorbidities



M/41 IPF
Admission for w/u before LTx
#HOD 80 bilateral LTx

Mask 10L ambulation 
Independent gait 

# POD 26 discharge
# HOD 105 



M/27 , BO after HSCT
Admission for w/u before LTx
#HOD 100 bilateral LTx

HFNC FiO2 0.6 ~0.7  
Gait : pelvis assist 
Rolling/Sit : minimal assist 

Cannot discharge (current #POD 6m)

Gait : pelvis assist
Rolling : independent
Sit, Stand: independently using hands





M/45 Dermatomyositis ILD

PFT (6months ago)
FVC 2.68L (68%)
FEV1 1.83 L (74%)
ratio 83
DLCO 35

High flow O2 70% 30L/min 

Ht: 167cm
BW: 40.7Kg

BMI 14.6 Kg/m2 ?
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Bilateral lung transplantation

ICU stay: 3 days

Hospital day: 14 days

Now, POD 2yr 10m

BW 55.0Kg, BMI 19.7 Kg/m2



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

• PCI 이후 세달간 aspirin, plavix 유지
• 이후 aspirin

• PCI 이후 3달 9일째 LTx

• 2년 1개월 : ok no CAD 



M/62 , IPF 
CAOD 3VD 

-mRCA total , pLCX 30%, mLAD 30% 

• C-angio 이후 2달뒤 CABG + LTx, both

• 2년 10개월 ; ok no CAD 



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 ! 


