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When and How to Refer: 
Lung Transplantation for Patients Complicated by PH and RV Failure
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Indication of lung Transplantation

JHLT. 2021 Oct; 40(10): 1023-1072
2024년도 장기 등 이식 및 인체조직기증 통계연보



Prevalence of PH in chronic lung disease 

Fibrotic ILD 
: RHC (39.1%), TTE (53.6%)

COPD : 39.2%

Int J Chron Obstruct Pulmon Dis. 2022; 17: 1365–1379.
Ruffenach et al. Respir Res (2020) 21:303



PH screening and diagnosis: Pro/Con

Pro
• Better understanding of clinical

presentation

• Better prediction of prognosis- timing
of lung transplantation

• Detection of other causes of PH
• Left heart failure obstructive sleep 

apnea, thromboembolic disease

Con
• No specific therapeutic consequences

• Inconvenience of invasive diagnostics
(RHC)

• Consumption of resources

Current Opinion in Pulmonary Medicine 27(5):p 396-404



When to detect? 
: Screening for PH in lung disease: OPD

Lancet Respir Med. 2023 Sep;11(9):820-835.



How to detect? 
: Screening for PH in lung disease: OPD
Clinical Examination

• Increased O2 requirements & deterioration of exercise tolerance

• Excessive and unexpected dyspnea

• Discrepancy with pulmonary function test (PFT) findings

• Presence of peripheral edema

Pulmonary Function & Exercise Tests

• FVC/DLCO ratio > 1.6

• Excessively low DLCO

• 6MWT: Rapid worsening of SaO2 & reduction in distance

• CPET: Exhausted circulatory reserve

Radiological Examination (CT Scan)

• Pulmonary artery / aorta ratio > 1

• Pulmonary artery diameter > 32 mm

• Enlarged right heart (RH) chambers

• Pruning of the peripheral vessels

Biomarkers

• Elevated BNP or NT-proBNP

Adv Ther. 2025 Apr;42(4):1627-1641.



How to diagnose? 

Echocardiographic Findings Suspecting PH
• Abnormal septal motion (characteristically
abnormal in severe cases)
• Presence of Right Atrial (RA) and Right
Ventricular (RV) dilatation
• Impaired Right Ventricular (RV) function
• TRV (>2.8 m/s) : RVSP 36mmHg



G3 PH, Timing of listing for lung transplantation

• COPD

• Presence of moderate to severe pulmonary hypertension 

• ILD

• Pulmonary hypertension on right heart catheterization or 2-dimensional echocardiography

• Cystic fibrosis

• Pulmonary hypertension (pulmonary arterial systolic pressure > 50mmHg on echocardiogram or 

evidence of right ventricular dysfunction)

• LAM

• Pulmonary hypertension
J Heart Lung Transplant 2021 Nov;40(11):1349-1379.



G3 PH, Timing of listing for lung transplantation

COPD 

ILD

J Heart Lung Transplant 2021 Nov;40(11):1349-1379.

LAM
CF



How to diagnose? 

Lancet Respir Med. 2023 Sep;11(9):820-835.



Right heart catheterization? 

Lancet Respir Med. 2023 Sep;11(9):820-835.



Refer?:
Absolute Contraindication of lung Transplantation

J Heart Lung Transplant. 2021 Nov;40(11):1349-1379

Lack of Patient Willingness or Adequate Compliance

Critical Co-existing Organ Dysfunction or Malignancy

Uncontrolled Infections or Severe Systemic Medical Conditions



Refer?:
General candidacy considerations

Lung transplantation should be considered for adults with chronic, end-stage lung disease who meet all
the following general criteria

D. Weill et al. The Journal of Heart and Lung Transplantation (2015)



When to refer
:Patients Complicated by PH and RV Failure in ICU 



Timing of listing for lung transplantation: ARDS 

J Heart Lung Transplant. 2021 Nov;40(11):1349-1379



Patients Complicated by PH and RV Failure: ARDS

Prevalence of RVD

With in 24-36h
~ 20%

Within 2wks 
~50%

Prior to VV ECMO 
~ 90%

Chest. 2017 Jul;152(1):181-193.



ECLS in ARDS 

Intensive Care Med. 2023 Jul;49(7):727-759.



Inclusion and Exclusion of EOLIA

N Engl J Med 2018;378:1965-197



High risk factors for lung Transplantation

J Heart Lung Transplant. 2021 Nov;40(11):1349-1379



Transplantation in ARDS

• 63 patients with ARDS (UNOS)

• Recipients' Characteristics:

• The median age of the transplanted ARDS patients was 35 years.

• The median Lung Allocation Score (LAS) was 88.4.

• 30 patients (76.9%) required extracorporeal membrane

oxygenation (ECMO) support, and 5 patients (12.8%) were on

mechanical ventilation prior to transplantation.

• The median waiting time from listing to transplantation was 8

days.

• Control Group

• 78 propensity-matched control lung transplant recipients with

restrictive lung disease (without ARDS) were selected for

comparison
Clin Transplant. 2021 Feb;35(2):e14182.



Prolonged ECMO: Poor survival 

PLoS One. 2021 Jul 1;16(7):e0253520.



국내 폐이식 응급도



5-year survival by status

KONOS, 2010-2020



When to refer : ARDS 

• Consider immediate transfer to a specialized transplant center for 

patients on MV or ECMO who are young & without significant 

comorbidities

• Initiate referral before the development of pulmonary hypertension



How to safely transfer

ASAIO Journal 68(4):p 447-455, April 2022.



How to safely transfer: 서울, SMICU



How to safely transfer: 서울, SMICU



How to safely transfer: 경기/경북



How to safely transfer: Severance



How to safely transfer: Severance



Summary 

• When to detect
• Worsening of symptoms
• DLco, 6MWD, BNP, CT
• TTE

• When to refer
• OPD: Possible pulmonary hypertension
• ICU : Before the development of pulmonary hypertension

• How to safely transfer patients with PH and RV failure between 
ICUs
• Safe transfer requires a specialized mobile ICU team




