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• Although IPF is one of the leading indications for lung transplantation, only a small proportion of patients with IPF undergo 
a lung transplant.1,2 The influence of medical and non-medical characteristics of patients with IPF on the likelihood of 
receiving a lung transplant is largely unexplored.

• The Idiopathic Pulmonary Fibrosis Prospective Outcomes (IPF-PRO) Registry (NCT01915511) is a prospective observational 
US registry of patients with IPF.3

INTRODUCTION RESULTS

• To identify clinical and socioeconomic characteristics that differentially predicted lung transplant compared with death in 
the IPF-PRO Registry.
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Patients
•  Of the 1002 patients enrolled in the IPF-PRO Registry, 47 had no follow-up data. Thus, the analysis cohort 

comprised 955 patients. Maximum follow-up was 5 years.

•  Over the follow-up period, there were: 

Event rates of lung transplant and death

•  Among patients in the IPF-PRO Registry, median ZIP code income and care at a center that has a lung transplant 
program differentially impacted the likelihood of lung transplantation compared with death, irrespective of 
disease severity. 

•  Additional interventions are needed to mitigate inequalities based on patients’ socioeconomic status and location.

CONCLUSIONS

METHODS
• Between June 2014 and October 2018, patients with IPF that was diagnosed or confirmed at the enrolling center in the 

previous 6 months were enrolled into the IPF-PRO Registry. 

• Patients who were wait-listed for lung transplant were not eligible for enrollment in the registry, but patients could be 
listed for transplant after enrollment.

• A time-to-event analysis incorporating competing risks methodology was performed to examine differential 
associations between covariates related to demographic/clinical characteristics and social determinants of health and 
the likelihood of lung transplant versus death. 

 – Covariates were modeled as time-independent or time-dependent as appropriate. 

 – We first examined whether there was an association between each covariate and lung transplant and death, and then 
 tested whether the strength and/or direction of the association was different between lung transplant and death.

Differential associations between covariates and lung transplant and death
•  The covariates with the strongest differential associations with lung transplant and death were age, median ZIP code income, 

and enrollment at a center with a lung transplant program.

 – Lung transplant was less likely, and death was more likely, with older age among patients aged >70 years. 

 – Higher median ZIP code income was associated with lung transplant, but not with death. 

 – Enrollment at a site with a lung transplant program was associated with lung transplant, but not with death.

 – Oxygen use with activity was associated with both lung transplant and death, but more strongly with lung transplant.

Variables are shown in order of greatest to least differential association. 
1Time since first imaging evidence of pulmonary fibrosis. 2From which the patient was discharged alive without a lung transplant. 3Upper limit of 95% CI was 10.54. 4HR 7.95 (95% CI: 2.96, 21.34). 

P-value for
differential association  

Age (per 5-year increase) <0.001
≤70 years Lung transplant

Death
>70 years Lung transplant

Death
Median ZIP code income (per $10,000
increase) 

Lung transplant <0.001
Death

Lung transplant program at enrolling site Lung transplant 0.002
Death

Oxygen with activity Lung transplant 0.003
Death

Comorbidity count (per increase of
1 up to 3)

Lung transplant 0.011
Death

BMI (per 1-point increase) 0.030
≤30 kg/m2 Lung transplant

Death
>30 kg/m2 Lung transplant

Death
Distance to site (per 10-mile increase) Lung transplant 0.045

Death
Oxygen with rest Lung transplant 0.174

Death
Private insurance Lung transplant 0.232

Death
Lung transplant 0.271
Death

DLco % predicted (per 5-point  increase) 0.368
≤50% predicted Lung transplant

Death
>50% predicted Lung transplant

Death
FVC % predicted (per 5-point increase) 0.470
≤80% predicted Lung transplant

Death
>80% predicted Lung transplant

Death
Emphysema on HRCT Lung transplant 0.495

Death
Male Lung transplant 0.574

Death
IPF duration (per 3-month increase)1 Lung transplant 0.701

Death
SGRQ symptoms score (per 10-point
increase)

Lung transplant 0.731
Death

Respiratory hospitalization2 Lung transplant 0.981
Death
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Hazard ratio (HR) (95% CI)

3

4

SGRQ activity score (per 10-point
increase) 

Data are median (Q1, Q3) or % of patients without missing data. 

Lung transplant, % 
(95% CI)

Death, % 
(95% CI)

Lung transplant or death, % 
(95% CI)

3.7 (2.7, 5.1) 6.3 (4.8, 7.9) 10.0 (8.1, 11.9)

 7.4 (5.8, 9.2) 16.3 (13.9, 18.9) 23.7 (20.8, 26.5)2 years

1 year

Patient characteristics at enrollment by lung transplant or death during follow-up

Underwent lung 
transplant (n=96)

Did not undergo lung 
transplant and died (n=221)

Did not undergo lung 
transplant and alive (n=638)

 80.2 78.7 72.3

95.7 93.1 94.4

65 (61, 69) 72 (67, 77)  70 (65, 75)

29.3 (26.7, 32.1) 27.8 (24.9, 32.4) 29.0 (26.3, 32.4)

70.8 62.0 59.6

26.9 11.6 21.1

61.1 (49.5, 72.4) 64.2 (55.8, 74.9) 72.4 (62.7, 84.1)

34.2 (27.7, 43.2) 35.1 (26.3, 43.8) 46.3 (37.7, 55.4)

31.5 38.4 10.3

54.3 52.8 22.8

35 (15, 113) 40 (14, 110) 30 (13, 85)

93.8 82.8 73.2

66.4 (53.3, 85.4) 55.8 (44.2, 73.0) 60.8 (47.9, 80.5)
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Oxygen use at rest

Private insurance

Median ZIP code 
income, $1000

Age, years

Distance to enrolling 
center, miles

FVC % predicted

Male

Oxygen use with activity

Family history of ILD

BMI, kg/m2

Lung transplant program 
at enrolling site

DLco % predicted
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