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Abstract

Background: Since 2005, the Lung Allocation Score (LAS) has prioritized patient benefit and
post-transplant survival, reducing waitlist to transplant time to less than 200 days and decreasing
mortality on the waitlist. A current challenge is the wait for the waitlist—the time between
patient’s transplant-eligible diagnosis and waitlist registration.

Methods: We investigated whether sociodemographic (age, sex, race, insurance, marital status,
median household income) and clinical (FEV; % of predicted, body mass index, depression/
anxiety, alcohol/substance misuse, absolute/relative contraindications) factors influenced referral
and waitlist registration. We conducted a retrospective cohort study through chart review of
hospitalized patients on the University of Chicago general medicine service from 2006-2014
meeting transplant-eligible criteria and 1CD-9 billing codes for cystic fibrosis (CF) and pulmonary
fibrosis (PF). We analyzed the times from transplant-eligibility to referral, work-up, and waitlist
using Kaplan-Meier curves and log-rank tests.

Results: Overall, referral rates for transplant-eligible patients were 64%. Of those referred,
approximately 36% reach the lung transplant waitlist. Referred CF patients were significantly
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more likely to reach the transplant waitlist than PF patients (CF 60% vs. PF 22%, p<0.05). In
addition, CF patients experience a shorter wait from transplant- eligibility to waitlist than PF
patients (329 vs. 2369 days, respectively [25™ percentile], p<0.05). Patients with PF and CF both
faced delays from eligibility to referral and waitlist.

Conclusions: Quality improvement efforts are needed to better identify and refer appropriate
patients for lung transplant evaluation. Targeted interventions may facilitate more efficient
evaluation completion and waitlist appearance.

cystic fibrosis; lung transplant; pulmonary fibrosis; waitlist

Introduction

Many surgical and immunologic barriers to successful lung transplantation have been
overcome in the United States since the early 1980s. System-level challenges have also been
identified and improved. Prior to 2005, the Organ Procurement and Transplantation Network
(OPTN) allocated deceased donor lungs to candidates based on waitlist time regardless of
disease severity. Wait times averaged over 2 years and nearly 10% of candidates died on the
waitlist during this time period.1:2 In 2005, the OPTN implemented reform through the Lung
Allocation Score (LAS) which prioritized patient benefit and post-transplant survival,
reducing waitlist to transplant time to less than 200 days and reducing mortality on the
waitlist.2

Despite many advances, few studies have addressed the complicated processes involved with
referring transplant-eligible patients for lung transplant evaluation and completing the
evaluation process to appear on the waitlist. Prior work demonstrated that early referral for
transplant evaluation improves patients’ access to appropriate specialist care, improves
survival on the wait list, and mitigates the anxiety of patients and caretakers in disease
management.3 Multidisciplinary transplant teams involved in the care of waitlisted patients
improve patient outcomes regardless of whether the patient receives a transplant.

In fact, the wait for the waitlist—the time spent between transplant-eligible diagnoses to
waitlist appearance—may prove overwhelmingly challenging for many patients. During this
time, patients must undergo a battery of more than 30 tests, screening procedures, and
subspecialty consults. Additionally, patients must demonstrate a good record of medical
adherence, access to consistent social support, and adequate financial resources in order to
be placed on the lung transplant waitlist.* Successful completion of these tests and
appointments may hinge on the socio-demographic and clinical characteristics of the patient,
as has been demonstrated in other transplant populations.>® Overcoming the multifaceted
obstacles faced by potential candidates in accessing the waitlist requires concerted efforts by
certified lung transplant programs.

Therefore, we sought to investigate the likelihood of referral, time to referral, and waitlist
registration for transplant-eligible patients diagnosed with pulmonary fibrosis (PF) or cystic
fibrosis (CF) hospitalized from 2006-2014 at a single academic medical transplant center.
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We also examine whether socio-demographic and clinical factors influence likelihood and
time to referral and waitlist registration.

Methods

Study Design and Participants

Our study was a retrospective cohort study conducted at a single academic medical
transplant center. We obtained data from the University of Chicago Hospitalist Project, a
large-scale study of hospitalized patients’ outcomes in which participants provide written,
informed consent allowing study staff to review their medical records for laboratory and
health utilization information.” Hospitalist Project participants hospitalized between
1/1/2006-1/1/2014 at the University of Chicago Medical Center (UCMC) with a diagnosis
of cystic fibrosis (CF) or pulmonary fibrosis (PF) in the first 20 ICD-9-CM billing codes
were assessed for a qualifying pulmonary function test (PFT) or appropriate disease
documentation through chart review to create cohorts of transplant- eligible patients. This
study was approved by the University of Chicago Institutional Review Board (IRB#9967).

Guidelines for lung transplantation eligibility criteria were derived through a literature
review and the expertise of the UCMC transplant team. CF patients were identified using
ICD-9 codes 277.0X. Transplant eligibility for CF patients was based on PFTs with a forced
expiratory volume (FEV1) < 30% of predicted.® We identified patients as having PF if they
had an ICD-9 diagnosis of 515.XX or 516.XX. In the UCMC Lung Transplant Program,
these patients are within the LAS Lung Disease Primary Diagnostic Grouping D for
restrictive lung disease and are treated similarly in terms of their eligibility and lung
transplant evaluation. Transplant eligibility for PF patients was based on PFTs with a
diffusing capacity of the lungs for carbon monoxide (DLCO) < 40 or confirmation of usual
interstitial pneumonia (UIP).# PF patients with UIP should be referred to a lung transplant
center at the time of diagnosis due to lack of effective therapies and rapid disease
progression.*

Exclusion Criteria

We excluded all patients younger than 18 or older than 65. We also excluded patients who
had not been seen as outpatients at UCMC as those patients may have been evaluated and
listed elsewhere. Patients with pulmonary arterial hypertension, alpha-1 antitrypsin
deficiency, and sarcoidosis (without PF) were excluded from the study due to the challenges
of using objective PFT-based criteria. Patients with chronic obstructive pulmonary disease
(COPD) were excluded due to infeasibility of creating a well-defined cohort. Hospitalized
patients with COPD comprise a large, heterogeneous sample (>600), and a low proportion of
COPD patients are transplant-eligible.®-10 Figure 1 demonstrates the process of the cohort
formation.

Data Collection

We tracked participants’ progress from initial qualifying PFT or diagnosis through chart
review and administrative data to transplant waitlist appearance in the United Network of
Organ Sharing (UNOS) UNet database. Patients were censored at death or determination of
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transplant ineligibility by the lung transplant team. Appendix Table A displays relevant
electronic medical record fields from which socio-demographic and clinical information
were extracted.

Variable Definition

Eligible date for CF patients was defined as the earliest date of qualifying PFT with an FEVy
< 30%. Eligible date for PF patients was the earliest date of PFT with a DLCO < 40% or
date of pathological diagnosis of UIP. Referral date was defined as the earliest date when
chart review indicated that the patient should see lung transplant team or, alternatively, one
week before work-up date for patients missing a referral date. We assumed that a patient
could not appear on the waitlist without prior referral and work-up. Work-up date was
defined as the earliest date that lung transplant evaluation tests (Appendix Table C) were
initiated. For survival analysis, if referral or workup date were before eligibility date, the
difference between dates was changed to 0.

For patients with more than one kind of insurance, only one type was entered, in the
following order: private insurance, Medicare, and Medicaid. Median household income was
determined from US Census data using each patient’s zip code.!! Diagnosis of depression/
anxiety and alcohol/substance misuse was also included if indicated in the providers’ notes
or the patient’s problem list.

Absolute contraindications were established by the UCMC Lung Transplant Program. These
include medical (e.g., active malignancy) and psychosocial (e.g., lack of social support)
factors that constitute an unacceptable risk for any candidate under consideration (Appendix
Table B).

Within the UCMC Lung Transplant Program, each patient is assessed by the
multidisciplinary team for relative contraindication(s) that may constitute an unacceptable
risk. Examples include infectious (e.g., colonization with multi-resistant or virulent bacteria,
fungi, or mycobacteria), clinical (e.g., body mass index or BMI < 18 or > 30), and
psychosocial (e.g., psychosocial/support issues that impair compliance with medical care)
risk factors (Appendix Table B). Individual risks are established at multidisciplinary
consensus meetings and communicated to patients.

Statistical Analysis

STATA 14.0 was used for data analysis. Chi-squared tests were performed to compare cohort
characteristics. For comparisons within cohorts, 2-sided Fisher exact tests were used due to
the smaller sample size. Mann-Whitney tests were used for FEV; comparisons. To compare
the distributions of the time to various stages in the waitlist process between CF and PF
patients, we created Kaplan-Meier curves for time from eligibility to referral, time from
eligibility to work-up, time from eligibility to waitlist, time from referral to work-up, and
time from work-up to waitlist. To test whether the survival distributions were significantly
different for CF and PF patients, we performed log-rank tests.
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Demographic information comparing the CF and PF cohorts is displayed in Table 1. In this
study, the sample was 23% white with a mean age of 45 years old. Compared to patients
with PF, CF patients were younger (74% vs. 4.7% less than 35 years old), more likely to be
male (61% vs. 28%) and white (59% vs. 23%), all p<0.05. Patients with CF had significantly
lower FEV; % of predicted (22% vs. 48%), lower mean BMI (20.7 kg/m? vs. 28.1 kg/m?),
and were more likely to have a diagnosis of depression or anxiety (76.2% vs. 30%) than
patients with PF, all p>0.05.

Of the transplant-eligible patients, 64% (42/66) were referred for transplant evaluation and
only 36% (15/42) of those referred appeared on the lung transplant waitlist (Figure 1, Table
1). Of the 23 transplant-eligible CF patients, 65% (15/23) were referred for transplant
evaluation; 60% (9/15) of those referred appeared on the transplant waitlist (39% [9/23]
overall). Of the 43 transplant-eligible PF patients in the cohort, 63% (27/63) were referred
for transplant evaluation; 22% (6/27) of those referred appeared on the transplant waitlist
(14% [6/43] overall). Four CF patients were international, non-US citizens who resided
permanently outside the US and came to UCMC for the purpose of pulmonary care and
transplant evaluation.

When comparing patients who were referred versus not referred for lung transplant
evaluation (Table 2), there were no statistically significant differences in the
sociodemographic factors of sex, mean age at eligibility, type of insurance, percent
uninsured, and marital status in the CF or PF cohort. Referred CF patients were more likely
to have BMI < 17 than non-referred patients (p<0.05). Referred CF and PF patients were as
likely to have relative and absolute contraindications as those not referred. Referred PF
patients’ most common relative contraindications were clinical comorbidities, including
obesity, severe reflux, and high prednisone dose; for referred CF patients, these were
depression and underweight/malnutrition (results not shown).

In comparing referred patients who were waitlisted to those who were not waitlisted (Table
3), overall CF patients were more likely to be waitlisted than PF (p<0.05). There is no
significant difference in the socio-demographic factors of sex, race, mean age at eligibility,
type of insurance, percent uninsured, marital status in either the CF or PF cohort. Waitlisted
CF patients had a higher mean FEV than those not waitlisted (25.1% vs. 15.3%, p<0.05).
Though not statistically significant, it is notable that no PF patient with Medicaid or without
insurance was waitlisted. In addition, PF patients with lower household income were less
likely to be waitlisted; in fact, no PF patient with median household income less $40,000
was waitlisted. Overall, waitlisted patients with PF and CF patients were significantly less
likely to have relative contraindications than those not waitlisted (p<0.05).

Comparing time to referral and waitlist appearance for CF and PF patients (Table 4), there
was no significant difference in the median days from eligibility to referral (210 vs. 503,
p=0.62) or eligibility to work-up (483 vs. 1002, p=0.71) between the two cohorts. There was
a significant difference in time from eligibility to waitlist between CF and PF patients; PF
patients have a significantly longer time between eligibility and waitlist (longer “survival”
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without waitlist, log-rank p=0.03; 25! percentile 329 vs. 2368 days). There was no
significant difference in time from referral to work-up or referral to waitlist between the two
groups (p=0.92 and 0.28, respectively).

Discussion

Our results demonstrated no significant differences in likelihood or in time to referral or
work-up between CF and PF patients. Both groups had reasonable referral rates (>60%);
however, CF patients had higher waitlist rates and a shorter time from eligibility to waitlist.
Nevertheless, both groups experienced long delays from eligibility to referral and to waitlist
appearance.

The first delay potential candidates encounter is between initial diagnosis of end-stage lung
disease and subsequent referral for transplant evaluation by a point-of-care physician.
Individuals averaged 7-17 months from eligibility to referral. Patients with end-stage lung
disease see many inpatient and outpatient providers and likely miss many opportunities for
referral along the care continuum.12 We were unable to determine why potentially eligible
patients are not referred. For PF patients, part of the delay is in diagnosing and staging PF.
There may be lack of knowledge about clinical criteria for PF and CF transplant-eligibility
among primary care providers, pulmonologists, and inpatient clinicians. Recent
liberalization in referral criteria may have been ineffectively communicated to providers
involved at various stages of patients’ disease progression.13 In addition, providers may pre-
screen patients based on presumed contraindications and prognosis, and pre-screening may
not be appropriately or uniformly applied. One potential solution might be a monthly case
conference with general pulmonologists and transplant pulmonologists to review patients
with severe or rapidly progressing lung disease. Additionally, PFT reports could include the
PFT transplant-eligibility criteria for the top three transplant-qualifying conditions.

While time from clinical eligibility constitutes a large portion of the delay, time from referral
to waitlist was greater than expected for both CF and PF patients (median 212 and 326 days,
respectively). Our center goal from referral to waitlist is 180 days. The clinical differences
between the CF and PF cohorts can help inform the specific areas of intervention and
treatment for these patients throughout the referral to waitlist process.

Cystic fibrosis is a multi-system disease typically manifesting in childhood with pancreatic
insufficiency and malnutrition in addition to pulmonary symptoms. All CF patients had
established pulmonology care years prior to transplant eligibility. CF patients also had a
lower BMI compared to their PF counterparts, likely due both to their younger age and CF-
associated pancreatic insufficiency. For CF patients, being underweight was a common
relative contraindication. The greater proportion of depression/anxiety and alcohol/substance
misuse among our patients with CF is also worth noting and is consistent with rates
published in the literature.1415 Mental health issues may decrease adherence and increase
risky behavior which are both contraindications for transplant. During work-up, patients
with CF may benefit from specialized attention regarding nutrition and mental health.
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Pulmonary fibrosis represents the final common pathway for a wide variety of disease
processes. Patients with PF experience delays in diagnosis, referral, and completion of work-
up. Patients with PF may face delays between symptom onset and diagnosis, which may
contribute to delays in appropriate management and referral.1® While all PF patients were
seen at UCMC as outpatients, only 74% had seen a pulmonologist. In addition, referred PF
patients were more likely to have significant clinical co-morbidities such as scleroderma or
obesity. The presence of these relative contraindications and associated risks may also help
explain the large time gap between transplant-eligibility and waitlist appearance and the
lower probability of ever appearing on the waitlist, as these conditions may overshadow their
lung disease. Patients with PF related to rheumatologic disease may require an integrated
systems approach to address multiple disease manifestations. Access to nutritionists, social
workers, and physical therapists, in addition to medical subspecialists, may help to reduce
morbidity among PF patients. These patients should receive early counseling on physical
activity and weight control to reduce the incidence of obesity.1”-19 Later as the candidates’
disease progresses, an integrated approach to risk reduction requires pulmonary
rehabilitation and continued optimization of BMI to maximize clinical eligibility for lung
transplant.

Prior work suggests that low socioeconomic status can delay or bar access to lung
transplantation.2? Notably, we found that no PF patients with Medicaid or income less than
$40,000 were placed on the transplant waitlist. This may be due to insurance-related
problems with work-up or perhaps patients with Medicaid or low income were more likely
to have other medical or psychosocial contraindications. Further work is needed to
understand and reduce these disparities to ensure equitable access to lung transplantation.

In our study, uninsured patients with CF did not experience barriers to transplant compared
to those with private insurance because this group included international patients, largely
from the Middle East, who pay out-of-pocket for medical expenses. The growing number of
international patients with CF being referred to US transplant centers for lung transplant
work-up has not been well addressed in the literature as it is a recent development in an
already small patient population.2! The growth of international registrants may be due, in
part, to the 2012 modification of the UNOS “threshold” policy which allowed UNOS to
audit centers if a specific percent of transplant recipients were non-US citizens/non-US
residents. Since 2012, an ad-hoc committee reviews transplant centers’ citizenship data and
can request additional information about registrations or transplant of non-US citizens/non-
US residents.2?

There are several limitations to our study. First, the study has limited generalizability as it
relies on chart review of hospitalized patients at a single institution. The lung transplant
work-up process varies significantly by transplant center. This retrospective study formed
cohorts according to eligibility criteria from the literature and the internal practices of the
UCMC Lung Transplant Program.*13 Different eligibility criteria could yield different
cohorts.® Additionally, our cohorts do not include all lung transplant- eligible patients. CF
patients and PF patients constitute about 43% of the total lung transplant population.23
COPD patients were excluded and may face different barriers to transplant waitlist due to
their older age and co-morbidities. Second, the study has limited power due to its small
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sample size. Some differences between waitlisted and non-waitlisted groups, and the CF and
PF groups appear substantively different, but are not statistically significant. Finally, the
study depended on patients’ medical records for all extracted information. Relevant clinical
and sociodemographic information may have been missing or incorrectly charted. Despite
these limitations, this work addresses important issues related to access to lung transplant
evaluation.

Equity of access to lung transplantation among different groups of transplant eligible
patients cannot be assumed, despite the reforms of the LAS. Important barriers still remain
in referral and evaluation for lung transplant. Prospective studies of patients before waitlist
appearance could identify opportunities for quality improvement that lead to more timely
referral and evaluation completion. Important areas for improvement gleaned from our work
include increasing referral to and collaboration with pulmonologists for patients with
rheumatologic-associated lung disorders; increased awareness of referral guidelines for all
providers who care for CF and PF patients; emphasizing nutritionist intervention early in
disease course to optimize BMI; and early mental health and social work involvement to
solidify social support, encourage adherence, and treat mental health issues.

Addressing obstacles faced by potential candidates in accessing the lung transplant waitlist
requires focused efforts by multi-disciplinary teams. Progression from initial referral to
eventual listing should be monitored prospectively by lung transplant programs. Increasing
the fairness and efficiency of the lung transplant referral and evaluation of potential
candidates has the same goals as the LAS for listed candidates —to decrease patient
mortality and increase patient benefit.
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Refer to Web version on PubMed Central for supplementary material.
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Table 1.

Sample Characteristics Overall and Comparison of Cystic Fibrosis (CF) and Pulmonary Fibrosis (PF) Cohort.

Overall  Cystic Fibros Pulmonary Fibrosis  P-value

n(%)
n=66 n=23 n=43

Male 26 (39.4) 14 (60.9) 12 (27.9) 0.009*
White 23(35.4) 13 (59.1) 10 (23.3) 0.004%
Age in years <0.001 %"

< 35 years 19 (28.8) 17(73.9) 2(4.7)

35-49 18 (27.3) 4(17.4) 14 (32.6)

50 - 59 19 (28.8) 1(4.4) 18 (41.9)

> 60 years 10 (15.2) 1 (4.4) 9(20.9)
Insurance Type 0.148

Uninsured 4(6.1) 3(13.0) 1(2.3)

Medicare 18 (27.3) 4 (17.4) 14 (32.6)

Medicaid 16 (24.2) 4(17.4) 12 (27.9)

Private Insurance 28 (42.4) 12 (52.2) 16 (37.2)
Marital Status 0.202

Single 39(60.9) 17 (77.3) 22 (52.4)

Married 18 (28.1) 4(18.2) 14 (33.3)

Divorced/Separated/Widowed 7(10.9) 1(4.6) 6 (14.3)
Median Household Income (n=56) 0.244

< $40,000 17 (30.4) 3(16.7) 14 (36.8)

$40,000 — $54,000 14 (25)  4(22.2) 10 (26.3)

$55,000 — $69,999 16 (28.6) 11 (47.8) 10 (26.3)

> $70,000 9(16.1) 5(21.7) 4(10.5)
Mean FEV; of Predicted (%) 38.1 215 47.2 <0.001 "
Mean DLCO 32.6 (1.34)
BMI Category (n=65) 0.004%

<17 5(77)  4(18.2) 1(2.3)

17-29.9 40 (61.5) 16 (72.7) 24 (55.8)

=30 20(30.8) 2(9.1) 18 (41.9)
Diagnosis of Depression/Anxiety 28 (45.9) 16 (76.2) 12 (30.0) 0.001%
EtOH/Substance Misuse 3(4.8) 2 (10.5) 1(2.3) 0.220
Relative Contraindications 47 (71.2) 14 (60.9) 33(76.7) 0.175
Absolute Contraindications 13(19.7) 3(134) 10 (23.3) 0.320
Referred 42 (63.6) 15 (65.2) 27 (62.8) 0.845
Waitlisted, Overall 15(22.7)  9(39.1) 6 (14.0) 0.020%
Waitlisted, Referred (n=42) 15(35.7)  9/16 (60.0) 6/27(22.2) 0.036 %

*
p<0.05
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p<0.001

FEV1=Forced Expiratory Volume, BMI=Body Mass Index, EtOH=Alcohol
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Comparison of Referred by Disease Status

Cystic Fibrosis

Table 2.

Pulmonary Fibrosis

Referred  Not P- Referred  Not P-value
Referred  value Referred
n=15 n=8 n=27 n=16
Male 9(60.0) 5(62.5)  1.00 6(22.2) 6375 0313
White 10 (71.4) 3(375) 0.187 7(259) 3(18.8)  0.290
Age in years 0.337 0.130
< 35 years 12 (80.0) 5 (62.5) 0(0.0) 2 (12.5)
35-49 1(6.7) 3(37.5) 10 (37.0) 4 (25.0)
50 - 59 1(6.7) 0(0.0) 13(48.2) 5(31.25)
> 60 years 1(6.7) 0(0.0) 4(14.8)  5(31.25)
Insurance Type 0.250 1.00
Uninsured 3(20.0) 0(0.0) 1(3.7) 0(0.0)
Medicare 1(6.67) 3(375) 9(333) 5(31.3)
Medicaid 3(20.0) 1(125) 7(25.9) 5(31.3)
Private Insurance 8(53.3) 4 (50.0) 10(37.0) 6(37.5)
Marital Status 0.757 0.685
Single 11(78.6) 6 (75.0) 10 (38.5) 4 (25.0)
Married 2(143)  2(25.0) 3(11.5) 3(18.8)
Divorced/Separated/Widowed 1 (7.1) 0(0.0) 13(50.0) 9(56.3)
Median Household 0.410 0.724
Income 1(10.0)  2(25.0) 7(304)  7(46.7)
< $40,000 1(10.0) 3(37.5) 6(26.1)  4(26.7)
$40,000 — $54,000 4(40.0)  2(25.0) 7(30.4)  3(20.0)
$55,000 — $69,999 4(400) 1(125) 3(13.0) 1(6.7)
> $70,000
Mean FEV of Predicted 21.2 22 0.771 454 50.1 0.150
(%)
Mean DLCO 30.1 35 0.136
BMI Category 0.042% 0.493
<17 4(286)  0(0.0) 0(0.0) 1(6.3)
17-29.9 10 (71.4) 6 (75.0) 16 (59.3) 8 (50.0)
=30 0(0.0) 2 (25.0) 11(40.7) 7 (43.8)
Relative 9(60.0) 5(625) 0.633 19(70.4) 14 (87.5) 0.276
Contraindications
Absolute 1(6.67) 2(25.00 1.00 5(185) 5(31.3)  0.460
Contraindications
Died 5(33.3) 1(125) 0369 9(33.3) 3(18.8) 0.484
*p<0.05
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Table 3.

Comparison of Waitlisted of those Referred by Disease Status

Cystic Fibrosis and Referred

Pulmonary Fibrosis and Referred

(n=15) (n=27)
Waitlisted  Not P- Waitlisted  Not P-value
(n=9) Waitlisted  value (n=6) Waitlisted
(n=6) (n=21)
Male 6 (66.7) 3(50.0) 0622 2(33.3) 4(19.1) 0.588
White 2(22.2) 2 (40.0) 0580  3(50.0) 17 (81.0)  0.290
Age in years 1.00 1.00
< 35 years 6 (66.7) 6 (100.0) 0(0.0) 0(0.0)
35-49 1(11.1) 0(0.0) 2(33.3) 8 (38.1)
50 - 59 1(11.1) 0(0.0) 3(50.0) 10 (47.6)
> 60 years 1(111) 0(0.0) 1(16.7) 3(14.3)
Insurance Type 0.874 0.384
Uninsured 2(22.2) 1(16.7) 0(0.0) 1(4.8)
Medicare 0(0.0) 1(16.7) 3(50.0) 6 (28.6)
Medicaid 2(22.2) 1(16.7) 0(0.0) 7(33.3)
Private Insurance 5 (55.6) 3(50.0) 3(50.0) 7(33.3)
Marital Status 0.440 0.328
Single 7(77.8) 4(80.0) 2(33.3) 11 (55.0)
Married 2(22.2) 0(0.0) 4(66.7) 6 (30.0)
Divorced/Separated/Widowed 0 (0.0) 1(20.0) 0(0.0) 3(15.0)
Median Household 0.133 0.097
Income 1(14.3) 0(0.0) 0(0.0) 7(38.9)
< $40,000 1(14.3) 0(0.0) 1(20.0) 5 (27.8)
$40,000 — $54,000 1(14.3) 3(100.0) 2 (40.0) 5 (27.8)
$55,000 — $69,999 4(57.1) 0(0.0) 2 (40.0) 1(5.6)
> $70,000
Mean FEV of Predicted (%) 25.1 15.3 0.018% 468 45.0 0.951
Mean DLCO - - - 30.8 31.2 0.939
BMI Category 0.245 0.350
<17 1(12.5) 3(50.0) 0(0.0) 0(0.0)
17-29.9 7(87.5) 3 (50.0) 5 (83.3) 11 (52.4)
=30 0(0.0) 0(0.0) 1(16.7) 10 (47.6)
Relative 3(333)  6(1000) g8* 2(333)  17(8L0)  (oaa*
Contraindications
Absolute 1(111) 0(0.002)  1.00 0(0.0) 5 (23.8) 0.555
Contraindications
Died 2(222) 3(50.0) 0329 2(333) 7(33.3) 1.00
"p<0.05
**p<0.001
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Median Time to Event and Log-rank test for equality of survivor function

Table 4.

Cystic Fibrosis Pulmonary Fibrosis Log Rank
Test for
Equality
25th 06 Median 75t o 25t o Median 75t op  P-value
Eligibility to Referrals (days) 22 210 2463 148 503 2356 0.622
Eligibility to Work-up (days) 198 483 N/A 325 1002 N/A 0.71
Eligibility to Waitlist (days) 329 2682 N/A 2368 N/A N/A 0.029%
Referral to Workup (days) 1 34 157 24 45 260 0.923
Referral to Waitlist (days) 85 212 315 93 326 N/A 0.280
*
p<0.05
Aok
p<0.001

N/A: fewer patients with event than percentile
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