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Abstract

The number of lung transplants has continued to decline since 2020, a period
that coincides with the onset of the COVID-19 pandemic. Lung allocation pol-
icy continues to undergo considerable change in preparation for adoption of
the Composite Allocation Score system in 2023, beginningwithmultiple adap-
tations to the calculation of the Lung Allocation Score that occurred in 2021.
The number of candidates added to the waiting list increased after a decline
in 2020, while waitlist mortality has increased slightly with a decreased num-
ber of transplants. Time to transplant continues to improve, with 38.0% of
candidates waiting fewer than 90 days for a transplant. Posttransplant sur-
vival remains stable, with 85.3% of transplant recipients surviving to 1 year;
67%, to 3 years; and 54.3%, to 5 years.
Keywords: End-stage lung disease, Lung Allocation Score, lung transplant,
organ allocation, revised Lung Allocation Score, transplant outcomes
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1 INTRODUCTION

The number of lung transplants has been declining since the peak noted in 2019, with
2,569 transplants occurring in 2021. This is a decrease of 28 transplants compared with
2020 and 190 transplants compared with 2019. New candidates added to the waiting list
began to increase in 2021, with 415 more candidates added to the waiting list compared
with 2020; but this still falls short of the number in 2019. COVID-19, and its complications,
has emerged as a major indication for lung transplant, with 261 transplants performed
for this indication in 2021. There have been only three cases of donor-derived transmis-
sion of COVID-19 to date (November 3, 2022), as a result of rigorous testing protocols
used by the transplant community.

Major lung allocation policy changes occurred in 2021 in preparation for the imple-
mentation of the Composite Allocation Score (CAS) system, which is planned to go into
effect in 2023. Changes to the Lung Allocation Score (LAS) were implemented on Septem-
ber 30, 2021, to reflect a more recent candidate and recipient cohort and improve the
prediction of calculated waitlist and posttransplant survival models that are currently
used in the LAS and will be used in the forthcoming CAS. This resulted in the removal of
several previously significant variables from the survival models and parameter updates
for multiple additional variables. Multiple variables were removed from the waitlist sur-
vival models, including diagnosis (obliterative bronchiolitis, lymphangioleiomyomatosis,
and Eisenmenger syndrome), bilirubin increase of 50% or greater, diabetes, forced vital
capacity, cardiac index, and central venous pressure. Variables removed from the post-
transplant survival models include diagnosis (lymphangioleiomyomatosis, Eisenmenger
syndrome, pulmonary fibrosis, and other), functional status, and serum creatinine in-
crease of 150% or greater. Parameterizations on the remaining variables were updated
to reflect the new cohort. The effect of these changes on the group LASs for the popula-
tion has not yet been well studied, but readers should be cautioned that these changes
make direct comparisons between LAS values pre- and post-policy difficult. Notably, the
updated LAS still uses a 2:1 ratio of 1-year waitlist and 1-year posttransplant survival.
The CAS will use a 1:1 ratio of 1-year waitlist and 5-year posttransplant survival.

The US lung allocation system will be the first to adopt a CAS system, with the goal
of improving equity in organ allocation. The new CAS system will use the continuous dis-
tribution framework, whereby strict geographic cut points in concentric circles from the
donor are no longer used to guide allocation. Work to develop the CAS system began
with the Organ Procurement and Transplantation Network (OPTN) Lung Transplantation
Committee in 2019, was open to public comment in 2019-2021, and was approved by
the OPTN Board of Directors at the end of 2021. The CAS system includes five attributes:
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medical urgency, posttransplant survival, candidate biology, patient access, and place-
ment efficiency. In this system, medical urgency (1 year) and posttransplant survival (5
years) will receive equal weighting. In the LAS system, the allocation process differs for
those aged 12 years or younger and is governed by illness-based priority status, age, ge-
ography, blood-type compatibility, and waiting time. With adoption of the CAS system,
persons aged 12 years or younger will receive a 20%weighting for pediatric status within
the system, eliminating the need for separate adult and pediatric allocation systems.

With the LAS, transplant benefit is estimated by calculating ameasure of waitlist and
posttransplant mortality. Waitlist mortality receives twice the weight of posttransplant
survival. Pulmonary diseases are characterized into four main diagnosis groups: group
A, obstructive lung disease; group B, pulmonary vascular disease; group C, cystic fibrosis
and immunodeficiency disorders; and group D, restrictive lung diseases. These group-
ings were derived to aggregate individuals based on disease pathophysiology and sur-
vival probability. Notable changes to the allocation system that might affect longitudinal
results reported in this chapter include (1) the 2015 update including a more contempo-
rary cohort and new variables for candidates in diagnosis group B; (2) the 2017 update
replacing the donation service areawith a 250–nautical-mile radius from the donor hospi-
tal as the first unit of allocation; and (3) the 2021 update including a more contemporary
cohort, removed variables, and updated parameterizations.

In this report, results for the Adult Lung Transplantation section include all lung trans-
plant candidates and recipients 18 years or older at the time of listing; those younger
than 18 years are reported in the Pediatric Lung Transplantation section. Reports prior
to 2020 separate pediatric and adult candidates at an age of 12 years because the LAS is
calculated for candidates aged 12 years and older. This change in reporting wasmade to
align with international reporting. This chapter includes information about both heart-
lung and lung candidates and recipients.

2 ADULT LUNG TRANSPLANTATION IN THE UNITED STATES

2.1 Waiting List

2.1.1 Characteristics of adult candidates listed for lung transplant

In 2021, there were 3,111 candidates added to the lung transplant waiting list. This rep-
resents a 27.7% increase compared with the past decade beginning in 2010 (Figure LU 1).
The prevalent number of candidates on the waiting list remains stable at 4,117 (Figure
LU 2). In 2021, 6.2% of candidates were aged 18-34 years, 13.5%were 35-49 years, 46.0%
were 50-64 years, and 34.3% were 65 years or older. The candidates are older now com-
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pared with 2010. The proportion of individuals aged 18-34 years decreased by 49.2%
and those aged 65 years or older increased by 67.0% compared with 2010 (Figure LU 3).
The waiting list comprises a higher proportion of males at 55.7%, a 15% increase since
2010 (Figure LU 4). The proportion of candidates identifying as White race has declined
to 68.6%, a 15.4% decline since 2010, whereas the proportion of candidates identifying
as Black race has increased to 11.3% and Hispanic ethnicity to 14.7%, increases of 13.6%
and 137.4%, respectively, over the same period (Figure LU 5). The proportion of individu-
als in group D continues to increase (67.7% of the waiting list), whereas those in group A
have decreased to 22% and those in group C have decreased to 2.3%; the proportion of
group B candidates on the list has remained stable (Figure LU 6). Distributions of LAS val-
ues changed slightly during the past 2 years, with a notable increase in individuals with
an LAS of 60 or greater, who now make up 25.3% of the waitlist population. The propor-
tion of candidates assigned an LAS less than 35 is converging to similar proportions for
those assigned LAS values of 35-<40 and 40-<50 (Figure LU 8). Trends in height, blood
type, and prior transplant status have remained stable over time (Figures LU 9, 10, and
11). Geographic proximity to transplant centers is varied, with 52.2% of candidates living
within 50 miles of the nearest transplant center and 8.8% of candidates living more than
250 miles from the nearest transplant center. The vast majority of candidates (83.7%)
live in a designated metropolitan region (Table LU 1). Lung transplant candidates, as
a whole, have not received a prior transplant, with only 3.5% listed for a retransplant
(Table LU 3).

With more attention being focused on addressing disparities in access to transplant,
it is important to note that waitlist trends described herein can only be interpreted
among candidates who are already listed. The US lung transplant registry only captures
patients after listing and beyond; therefore, this report is unable to provide trends in the
broader populations of individuals with end-stage lung disease. Research to evaluate
disparities in access to transplant, an essential area of inquiry to promote equity in
transplantation, is ongoing.

2.1.2 Outcomes of adult candidates listed for lung transplant

In 2021, 63.0% of candidates waited fewer than 90 days for a lung transplant, with only
24.6% of candidates waiting 6 months or more and 14.2% waiting 1 year or more (Figure
LU 7). Transplant rates continue to increase annually, with 2021 having the highest trans-
plant rate of 244.8 transplants per 100 patient-years (Figure LU 12). Deceased donor
transplant rates were highest for individuals aged 65 years or older, followed by those
aged 50-64, 35-49, and 18-34 years (Figure LU 13). Transplant rates varied slightly by
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race, with an outlier for “other” race due to small group numbers (Figure LU 14). Trans-
plant rates were highest for individuals in group D, with clustering of transplant rates for
diagnosis groups A, B, and C (129.5-150.3 transplants per 100 patient-years) (Figure LU
15). Transplant rates differed across blood type, most likely resulting from variability in
numbers of candidates within each group (Figure LU 16). Transplant rates were highest
for the tallest individuals (180 cm or greater), with decreasing transplant rates by height
(Figure LU 17). Transplant candidates are accessing transplants faster, with 64% of indi-
viduals undergoing transplant within 3 months, a 56% increase from 2010 (Figures LU
19 and 20).

The waitlist mortality rate is 17.6 deaths per 100 patient-years, ranging from 14.8
to 21.2 since 2010 (Figure LU 21). Waitlist mortality has decreased markedly for indi-
viduals aged 18-34 years, a finding that may be subject to variability given small group
numbers. Even with comparatively higher transplant rates, candidates aged 65 years
or older have pretransplant mortality rates nearly two-fold those of persons aged 35-64
years andmore than four-fold those of persons aged 18-34 years (Figure LU 22). Waitlist
mortality rates vary by sex, with males having greater risk, and by race, blood type, and
height, although these findings are influenced by small group numbers (Figures LU 23,
24, 27, and 28). Individuals in diagnosis groupD have the highestmortality rate, followed
by those in groups B, A, and C, respectively (Figure LU 25). Individuals with the highest
LAS values have the highest waitlist mortality, and mortality rates increase by approxi-
mately two-fold moving from an LAS of 35-<40 to 40-<50, 40-<50 to 50-<60, and 50-<60
to 60 or greater (Figure LU 26). There is variability in waitlist mortality by geographic re-
gion (Figure LU 30). For individuals removed from the waiting list for reasons other than
transplant or death, 23.3% died within 6 months of waitlist removal, with variability by
diagnosis group and age (Figures LU 31, 32, and 33). In 2021, there were 52 candidates
who improved and were removed from the waiting list, 154 who became too sick for
transplant, 132 who died, and 165 who were removed for other reasons (Table LU 5).

2.2 Donors

In 2021, there were 2,631 deceased lung donors, with 60.7% of donors male and 7.6%
younger than 18 years, 29.5% aged 18-29 years, 26.1% aged 30-39 years, 25.6% aged
40-54 years, and 11.2% aged 55 years or older (Figures LU 34, 36, and 37). Fifty-eight
percent of donors were White; 19.1%, Hispanic; 18.7%, Black; and 2.9%, Asian (Figure LU
38). The overall rate of lungs recovered for transplant but not transplanted was 8.1%,
with the highest rates for donors aged 55 years or older (Figures LU 39 and 40). The
nonuse rates of recovered organs varied by donor cause of death but notably were simi-

page S383 of S545



 

lar among standard-risk and increased-risk donors (Figures LU 41 and 42). Head trauma
was the leading cause of death at 37.1%, followed by anoxia (35.8%), cerebrovascular ac-
cident/stroke (25%), and other/unknown (2%) (Figure LU 43). Donation after circulatory
death is becomingmore common, accounting for 7.8% of transplants compared with 4%
5 years earlier (Table LU 8).

2.3 Transplant

2.3.1 Characteristics of adult lung transplant recipients

In 2021, there were 2,569 lung transplants, of which 2,063 were bilateral and 506 were
single (Figures LU 44 and 45). The largest number of transplants (1,171) occurred in re-
cipients aged 50-64 years, followed by 933 in those aged 65 years or older, with 440
transplants in recipients aged 18-49 years (Figure LU 46). More transplants occurred in
males compared with females, in the context of a higher proportion of male candidates
listed for transplant and a higher waitlist mortality compared with females (Figure LU
47). Fewer transplants occurred in White recipients, with small increases in transplants
for Black, Hispanic, and Asian recipients (Figure LU 48). White recipients accounted for
70.6% of transplants; Hispanic, 13.9%; Black, 10.1%; and Asian, 4% (Table LU 6). Forty-
four percent of recipients had Medicare insurance, followed by 41.6% with private insur-
ance, 9.3% with Medicaid, and 5% unknown (Table LU 6). The number of transplants
for recipients in group D continues to increase, with a 92% increase since 2010, while
trends for groups A and B are relatively stable; transplants for group C have decreased
by 75.1%, withmost of that change occurring after approval of highly effective cystic fibro-
sis transmembrane conductance regulator modulator therapy (Figure LU 49). Trends by
LAS have changed over time, with more transplants occurring for individuals with higher
LAS values compared with 2010. There was a large increase in transplants for individuals
with an LAS value of 60 or greater, a 36% increase compared with 2020 (Figure LU 50).

2.3.2 Outcomes of adult lung transplant recipients

Most adult lung transplant recipients receive induction therapy, with only 17.8% not re-
ceiving it (Figure LU 51). The mainstay of posttransplant immunosuppression continues
to be tacrolimus, mycophenolate mofetil, and prednisone, and this regimen is used for
81.6% of US adult lung transplant recipients (Figure LU 52). Short- and long-term post-
transplant survival has not meaningfully changed since 2010 (Figure LU 53). In 2021,
85.3% of transplant recipients survive to 1 year; 67.0%, to 3 years; 54.3%, to 5 years; and
32.8%, to 10 years (Figure LU 53). Posttransplant survival varies by age, and this trend
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is accentuated with increased time from transplant. Persons aged 35-49 years have the
best survival, followed by those aged 50-64 years, 18-34 years, and 65 years or older (Fig-
ure LU 54). Posttransplant survival differs by race, although trends vary with time from
transplant (Figure LU 55). Individuals with LAS values of 50 or greater have lower post-
transplant survival at all time points (Figure LU 56). Survival is equivalent between sin-
gle and bilateral transplant recipients until approximately 2 years posttransplant, when
survival for bilateral transplants is higher, possibly reflecting patient characteristics that
drove the initial decision to perform the less surgically complex procedure of single lung
transplant (Figure LU 57). Recipients in group B have the lowest early posttransplant sur-
vival but converge with other groups by 3 years posttransplant (Figure LU 58). Recipients
in groups A and C have the highest posttransplant survival and group D the lowest af-
ter approximately 2.5 years (Figure LU 58). These posttransplant trends are unadjusted
analyses, and trends may be confounded by additional recipient factors. Survival is sim-
ilar between sexes and metropolitan and non-metropolitan inhabitants (Figures LU 59
and 60).

3 PEDIATRIC LUNG TRANSPLANTATION IN THE UNITED STATES

3.1 Waiting List

3.1.1 Characteristics of pediatric candidates listed for lung transplant

In 2021, 47 new pediatric candidates (younger than 18 years) were added to the lung
transplant waiting list, a 47% decrease from 88 new listings in 2010 (Figure LU 64). The
total number of pediatric waitlist candidates decreased by 72.3%, from 249 in 2010 to 69
in 2021 (Figure LU 65, Table LU 10). The largest age group of pediatric candidates on the
waiting list in 2021 was 12-17 years (30.3%), followed by other age groups: 6-11 years,
younger than 1 year, 1-5 years, and 18 years or older (Figure LU 66). Most pediatric lung
transplant candidates were White (52.2%), followed by Hispanic (23.2%), Black (13.0%),
and Asian (5.8%) (Figure LU 67). Most (50.7%) pediatric candidates on the waiting list in
2021 had been on the list fewer than 90 days (Figure LU 69).

3.1.2 Outcomes of pediatric candidates listed for lung transplant

Of 43 candidates removed from the waiting list in 2021, 25 (58.1%) were removed af-
ter undergoing transplant, 6 (14.0%) due to becoming too sick to undergo transplant,
5 (11.6%) due to improved condition, and 3 (7.0%) due to patient death (Table LU 13).
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Among pediatric lung transplant candidates listed in 2016-2018, 62.4% underwent de-
ceased donor transplant within 3 years, 18.8% were removed from the list for reasons
other than transplant or death, 17.3% died waiting, and 1.5% were still waiting (Figure
LU 70). The overall pediatric lung transplant rate has generally increased since 2010, but
it has decreased in the past 3 years from 150.3 transplants per 100 patient-years in 2019
to 108.7 transplants per 100 patient-years in 2021 (Figure LU 71). Transplant rates varied
with age and were highest for candidates aged 12-17 years (211.2 per 100 patient-years),
followed by candidates younger than 1 year (207.4 per 100 patient-years), 6-11 years
(61.1 per 100 patient-years), and 1-5 years (59.6 per 100 patient-years) (Figure LU 72).
Transplant rates also varied by race, with the highest rates among those who reported
their race as “other,” likely due to the small size of the group (471.0 per 100 patient-years),
followed by Hispanic candidates (234.5 per 100 patient-years), Black candidates (117.6
per 100 patient-years), White candidates (83.9 per 100 patient-years), and Asian candi-
dates (49.3 per 100 patient-years) (Figure LU73). Pretransplantmortality decreased from
a peak of 42.9 deaths per 100 patient-years in 2015 to 17.5 per 100 patient-years in 2021
(Figure LU 74). Pretransplant mortality varied by age, ranging from 31.7 deaths per 100
patient-years among candidates aged 12-17 years to 0 among candidates aged 1-5 years
and 18 years or older (Figure LU 75).

3.2 Transplant

3.2.1 Characteristics of pediatric lung transplant recipients

In 2021, 25 lung transplants were performed in pediatric recipients aged 0-17 years, a
decrease of 56% since 2010 (Figure LU 76): five in those younger than 1 year, three
in those aged 1-5 years, five in those aged 6-11 years, and twelve in those aged 11-
17 years (Figure LU 77). An increasing proportion of candidates was bridged to trans-
plant; 16.0% required mechanical ventilation and extracorporeal membrane oxygena-
tion (ECMO), 16.0%mechanical ventilation only, and 8.0% ECMO only (Table LU 15). Time
to transplant has changed over time, with 76% of recipients in 2021 with waiting times
shorter than 90 days, compared with 53.8% in 2016 (Table LU 16). Induction therapy
was reported in 84.0% of pediatric lung transplant recipients in 2021 (Figure LU 78). The
most common initial immunosuppression regimen was tacrolimus, mycophenolate, and
steroids, reported in 92.0% of pediatric lung recipients (Figure LU 79).
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3.2.2 Outcomes of pediatric lung transplant recipients

Across all pediatric recipients who underwent lung transplant in 2014-2016, 1-, 3-, and 5-
year patient survival was 83.6%, 62.7%, and 56.7%, respectively (Figure LU 82). Incidence
of death was 13.9% at 6 months and 22.2% at 1 year for transplants in 2020, 37.5% at 3
years for transplants in 2018, 33.3% at 5 years for transplants in 2016, and 64.4% at 10
years for transplants in 2011 (Figure LU 81). The incidence of posttransplant lymphopro-
liferative disorder among Epstein-Barr–negative recipients who underwent transplant in
2010-2016was 8.8% at 5 years posttransplant, comparedwith 1.2% among Epstein-Barr–
positive recipients (Figure LU 80).
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Figure LU 1: New adult candidates added to the lung transplant waiting list. A new adult candidate is
one who first joined the list during the given year, without having been listed in a previous year. Previously
listed candidates who underwent transplant and subsequently relisted are considered new. Active and
inactive patients are included.
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Figure LU 2: All adult candidates on the lung transplant waiting list. Adult candidates on the list at
any time during the year. Candidates listed at more than one center are counted once per listing.
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Figure LU 3: Distribution of adults waiting for lung transplant by age. Candidates waiting for trans-
plant at any time in the given year. Candidates listed at more than one center are counted once per listing.
Active and inactive candidates are included. Age is determined at the earliest of transplant, death, removal,
or December 31 of the year.
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Figure LU 4: Distribution of adults waiting for lung transplant by sex. Candidates waiting for trans-
plant at any time in the given year. Candidates listed at more than one center are counted once per listing.
Active and inactive patients are included.
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Figure LU 5: Distribution of adults waiting for lung transplant by race. Candidates waiting for trans-
plant at any time in the given year. Candidates listed at more than one center are counted once per listing.
Active and inactive patients are included.
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Figure LU6: Distribution of adultswaiting for lung transplant by diagnosis group. Candidateswaiting
for transplant at any time in the given year. Candidates listed at more than one center are counted once
per listing. Active and inactive patients are included. The Other/unknown group includes a small number
of heart-lung candidates prior to 2015 who did not have an A/B/C/D diagnosis group specified.
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Figure LU 7: Distribution of adults waiting for lung transplant by waiting time. Candidates waiting
for transplant at any time in the given year. Candidates listed at more than one center are counted once
per listing. Time on thewaiting list is determined at the earliest of transplant, death, removal, or December
31 of the year. Active and inactive candidates are included.
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Figure LU 8: Distribution of adult candidates waiting for lung transplant by LAS. Candidates waiting
for transplant at any time in the given year. Candidates listed at more than one center are counted once
per listing. LAS, lung allocation score. LAS is determined at the earliest of transplant, death, removal, or
December 31 of the year.
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Figure LU 9: Distribution of adult candidates waiting for lung transplant by height. Candidates
waiting for transplant at any time in the given year. Candidates listed at more than one center are counted
once per listing. Active and inactive patients are included.
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Figure LU 10: Distribution of adults waiting for lung transplant by blood type. Candidates waiting
for transplant at any time in the given year. Candidates listed at more than one center are counted once
per listing. Active and inactive patients are included.
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Figure LU 11: Distribution of adults waiting for lung transplant by prior transplant status. Candi-
dates waiting for transplant at any time in the given year. Candidates listed at more than one center are
counted once per listing. Active and inactive patients are included.
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Figure LU 12: Overall deceased donor lung transplant rates among adult waitlist candidates. Trans-
plant rates are computed as the number of deceased donor transplants per 100 patient-years of wait time
in a given year. Individual listings are counted separately.
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Figure LU 13: Deceased donor lung transplant rates among adult waitlist candidates by age. Trans-
plant rates are computed as the number of deceased donor transplants per 100 patient-years of wait time
in a given year. Individual listings are counted separately. Age is determined at the later of listing date or
January 1 of the given year.
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Figure LU 14: Deceased donor lung transplant rates among adult waitlist candidates by race. Trans-
plant rates are computed as the number of deceased donor transplants per 100 patient-years of wait time
in a given year. Individual listings are counted separately.
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Figure LU 15: Deceased donor lung transplant rates among adult waitlist candidates by diagnosis
group. Transplant rates are computed as the number of deceased donor transplants per 100 patient-
years of wait time in a given year. Individual listings are counted separately. The Other/unknown group
includes a small number of heart-lung candidates prior to 2015 who did not have an A/B/C/D diagnosis
group specified.
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Figure LU 16: Deceased donor lung transplant rates among adult waitlist candidates by blood type.
Transplant rates are computed as the number of deceased donor transplants per 100 patient-years of
wait time in a given year. Individual listings are counted separately.
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Figure LU 17: Deceased donor lung transplant rates among adult waitlist candidates by height.
Transplant rates are computed as the number of deceased donor transplants per 100 patient-years of
wait time in a given year. Individual listings are counted separately.
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Figure LU 18: Deceased donor lung transplant rates among adult waitlist candidates by metropoli-
tan vs. non-metropolitan residence. Transplant rates are computed as the number of deceased donor
transplants per 100 patient-years of wait time in a given year. Individual listings are counted separately.
Urban/rural determination is made using the RUCA (rural-urban commuting area) designation of the can-
didate’s permanent zip code.
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Figure LU 19: Three-year outcomes for adults waiting for lung transplant, new listings in 2016-2018.
Candidates listed at more than one center are counted once per listing. Removed from list includes all
reasons except transplant and death. DD, deceased donor.
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Figure LU 20: Percentage of adults who underwent deceased donor lung transplant within a given
period of listing. Candidates listed at more than one center are counted once per listing.
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Figure LU 21: Overall pretransplant mortality rates among adults waitlisted for lung transplant.
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the given year.
Waiting time is censored at transplant, death, transfer to another program, removal because of improved
condition, or end of cohort. Individual listings are counted separately.
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Figure LU 22: Pretransplant mortality rates among adults waitlisted for lung transplant by age.
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the given year.
Waiting time is censored at transplant, death, transfer to another program, removal because of improved
condition, or end of cohort. Individual listings are counted separately. Age is determined at the later of
listing date or January 1 of the given year.
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Figure LU 23: Pretransplant mortality rates among adults waitlisted for lung transplant by race.
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the given year.
Waiting time is censored at transplant, death, transfer to another program, removal because of improved
condition, or end of cohort. Individual listings are counted separately.
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Figure LU 24: Pretransplant mortality rates among adults waitlisted for lung transplant by sex.
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the given year.
Waiting time is censored at transplant, death, transfer to another program, removal because of improved
condition, or end of cohort. Individual listings are counted separately.
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Figure LU 25: Pretransplant mortality rates among adults waitlisted for lung transplant by diagno-
sis. Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the given
year. Waiting time is censored at transplant, death, transfer to another program, removal because of im-
proved condition, or end of cohort. Individual listings are counted separately. The Other/unknown group
includes a small number of heart-lung candidates prior to 2015 who did not have an A/B/C/D diagnosis
group specified.
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Figure LU 26: Pretransplant mortality rates among adults waitlisted for lung transplant by LAS.
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the given year.
Waiting time is censored at transplant, death, transfer to another program, removal because of improved
condition, or end of cohort. Individual listings are counted separately. LAS is determined at the later of
listing date or January 1 of the given year.
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Figure LU 27: Pretransplant mortality rates among adults waitlisted for lung transplant by blood
type. Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the given
year. Waiting time is censored at transplant, death, transfer to another program, removal because of
improved condition, or end of cohort. Individual listings are counted separately.
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Figure LU 28: Pretransplant mortality rates among adults waitlisted for lung transplant by height.
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the given year.
Waiting time is censored at transplant, death, transfer to another program, removal because of improved
condition, or end of cohort. Individual listings are counted separately.
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Figure LU 29: Pretransplant mortality rates among adults waitlisted for lung transplant by
metropolitan vs. non-metropolitan residence. Mortality rates are computed as the number of deaths
per 100 patient-years of waiting in the given year. Waiting time is censored at transplant, death, trans-
fer to another program, removal because of improved condition, or end of cohort. Individual listings are
counted separately. Urban/rural determination is made using the RUCA (rural-urban commuting area)
designation of the candidate’s permanent zip code.
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Figure LU 30: Pretransplant mortality rates among adults waitlisted for lung transplant in 2021 by
DSA.Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the given
year. Waiting time is censored at transplant, death, transfer to another program, removal because of
improved condition, or end of cohort. Individual listings are counted separately.
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Figure LU 31: Deathswithin sixmonths after removal among adult lungwaitlist candidates, overall.
Denominator includes only candidates removed from the waiting list for reasons other than transplant or
death while on the list.
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Figure LU 32: Deaths within six months after removal among adult lung waitlist candidates, by
diagnosis. Denominator includes only candidates removed from the waiting list for reasons other than
transplant or death while on the list. The Other/unknown group includes a small number of heart-lung
candidates prior to 2015 who did not have an A/B/C/D diagnosis group specified.
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Figure LU 33: Deaths within sixmonths after removal among adult lung waitlist candidates, by age.
Denominator includes only candidates removed from the waiting list for reasons other than transplant or
death while on the list. Age is determined at removal.
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Figure LU 34: Overall deceased lung donor count. Count of deceased donors with at least one lung
recovered. Donors are counted once, regardless of the number of lungs recovered.
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Figure LU 35: Deceased lung donor count by age. Count of deceased donors with at least one lung
recovered. Donors are counted once, regardless of the number of lungs recovered.
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Figure LU 36: Distribution of deceased lung donors by age. Deceased donors whose lungs were recov-
ered for transplant. Donors are counted once, regardless of the number of lungs recovered.
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Figure LU 37: Distribution of deceased lung donors by sex. Deceased donors whose lungs were recov-
ered for transplant. Donors are counted once, regardless of the number of lungs recovered.
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Figure LU 38: Distribution of deceased lung donors by race. Deceased donors whose lungs were re-
covered for transplant. Donors are counted once, regardless of the number of lungs recovered.
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Figure LU 39: Overall percent of lungs recovered for transplant and not transplanted. Percentages
of lungs not transplanted out of all lungs recovered for transplant.
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Figure LU 40: Percent of lungs recovered for transplant and not transplanted by donor age. Per-
centages of lungs not transplanted out of all lungs recovered for transplant.
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Figure LU 41: Percent of lungs recovered for transplant and not transplanted by donor cause of
death. Percentages of lungs not transplanted out of all lungs recovered for transplant. CVA, cerebrovas-
cular accident.
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Figure LU 42: Percent of lungs recovered for transplant and not transplanted, by donor risk of
disease transmission. Percentages of lungs not transplanted out of all lungs recovered for transplant.
“Increased risk” is defined by criteria from the US Public Health Service Guidelines for increased risk for
HIV, hepatitis B, and hepatitis C transmission.
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Figure LU 43: Cause of death among deceased lung donors. Deceased donors with a lung recovered
for the purposes of transplant. CVA, cerebrovascular accident.
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Figure LU 44: Overall lung transplants. All lung transplant recipients, including adult and pediatric,
retransplant, and multiorgan recipients.
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Figure LU 45: Total lung transplants by procedure type. All lung transplant recipients, including adult
and pediatric, retransplant, and multiorgan recipients.
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Figure LU 46: Total lung transplants by age. All lung transplant recipients, including adult and pediatric,
retransplant, and multiorgan recipients.
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Figure LU 47: Total lung transplants by sex. All lung transplant recipients, including adult and pediatric,
retransplant, and multiorgan recipients.

0
10
00

20
00

Tr
an
sp
la
nt
s

2010 2012 2014 2016 2018 2020 2022

Year

White
Black
Asian
Hispanic
Other

OPTN/SRTR 2021 Annual Data Report

Figure LU 48: Total lung transplants by race. All lung transplant recipients, including adult and pediatric,
retransplant, and multiorgan recipients.
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Figure LU 49: Total lung transplants by diagnosis. All lung transplant recipients, including adult and
pediatric, retransplant, and multiorgan recipients. The Other/unknown group includes a small number of
heart-lung recipients prior to 2015 who did not have an A/B/C/D diagnosis group specified.
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Figure LU 50: Total lung transplants by LAS. All lung transplant recipients, including adult and pediatric,
retransplant, and multiorgan recipients.
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Figure LU 51: Induction agent use in adult lung transplant recipients. Immunosuppression at trans-
plant reported to the OPTN.
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Figure LU 52: Immunosuppression regimen use in adult lung transplant recipients. Immunosup-
pression regimen at transplant reported to the OPTN. Tac, tacrolimus. MMF, all mycophenolate agents.
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Figure LU 53: Patient death among adult lung transplant recipients. All adult recipients of deceased
donor lungs, including multiorgan transplants.
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Figure LU 54: Patient survival among adult lung transplant recipients, 2014-2016, by age. Patient
survival estimated using unadjusted Kaplan-Meier methods.
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Figure LU 55: Patient survival among adult lung transplant recipients, 2014-2016, by race. Patient
survival estimated using unadjusted Kaplan-Meier methods.
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Figure LU 56: Patient survival among adult lung transplant recipients, 2014-2016, by LAS. Patient
survival estimated using unadjusted Kaplan-Meier methods.
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Figure LU 57: Patient survival among adult lung transplant recipients, 2014-2016, by transplant
type. Patient survival estimated using unadjusted Kaplan-Meier methods.
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Figure LU 58: Patient survival among adult lung transplant recipients, 2014-2016, by diagnosis
group. Patient survival estimated using unadjusted Kaplan-Meier methods. The Other/unknown group
includes a small number of heart-lung recipients prior to 2015 who did not have an A/B/C/D diagnosis
group specified.
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Figure LU 59: Patient survival among adult lung transplant recipients, 2014-2016, by sex. Patient
survival estimated using unadjusted Kaplan-Meier methods.
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Figure LU 60: Patient survival among adult lung transplant recipients, 2014-2016, by metropolitan
vs. non-metropolitan recipient residence. Patient survival estimated using unadjusted Kaplan-Meier
methods.
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Figure LU 61: Incidence of acute rejection by 1 year posttransplant among adult lung transplant
recipients by age. Only the first reported rejection event is counted. Cumulative incidence is estimated
using the Kaplan-Meier method.
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Figure LU 62: Incidence of acute rejection by 1 year posttransplant among adult lung transplant
recipients by induction agent. Only the first reported rejection event is counted. Cumulative incidence
is estimated using the Kaplan-Meier method. IL2Ab, interleukin-2 receptor antibody; TCD, T-cell depleting.
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Figure LU 63: Incidence of PTLD among adult lung transplant recipients by recipient EBV status
at transplant, 2010-2016. Cumulative incidence is estimated using the Kaplan-Meier method. PTLD is
identified as a reported complication or cause of death on the OPTN Transplant Recipient Follow-up Form
or the Posttransplant Malignancy Form as polymorphic PTLD, monomorphic PTLD, or Hodgkin’s disease.
Only the earliest date of PTLD diagnosis is considered. EBV, Epstein-Barr virus; PTLD, posttransplant lym-
phoproliferative disorder.
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Figure LU 64: New pediatric candidates added to the lung transplant waiting list. A new candidate is
one who first joined the list during the given year, without having been listed in a previous year. Previously
listed candidates who underwent transplant and subsequently relisted are considered new. Candidates
listed at more than one center are counted once per listing. Active and inactive patients are included.

page S420 of S545



 

0
50

15
0

25
0

Ca
nd

id
at

es
 o

n 
lis

t d
ur

in
g 

th
e 

ye
ar

2010 2012 2014 2016 2018 2020 2022

Year

OPTN/SRTR 2021 Annual Data Report

Figure LU 65: All pediatric candidates on the lung transplant waiting list. Pediatric candidates listed
at any time during the year. Candidates listed at more than one center are counted once per listing.
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Figure LU 66: Distribution of pediatric candidates waiting for lung transplant by age. Candidates
waiting for transplant at any time in the given year. Candidates listed at more than one center are counted
once per listing. Active and inactive candidates are included. Age is determined at the earliest of transplant,
death, removal, or December 31 of the year.
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Figure LU 67: Distribution of pediatric candidates waiting for lung transplant by race. Candidates
waiting for transplant any time in the given year. Candidates listed at more than one center are counted
once per listing. Active and inactive candidates are included.
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Figure LU 68: Distribution of pediatric candidates waiting for lung transplant by sex. Candidates
waiting for transplant any time in the given year. Candidates listed at more than one center are counted
once per listing. Active and inactive patients are included.
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Figure LU 69: Distribution of pediatric candidates waiting for lung transplant by waiting time. Can-
didates waiting for transplant any time in the given year. Candidates listed at more than one center are
counted once per listing. Time on the waiting list is determined at the earliest of transplant, death, re-
moval, or December 31 of the year. Active and inactive candidates are included.
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Figure LU70: Three-year outcomes for newly listedpediatric candidateswaiting for lung transplant,
2016-2018. Pediatric candidates who joined the waiting list in 2016-2018. Pediatric candidates listed at
more than one center are counted once per listing. Removed from list includes all reasons except trans-
plant and death. DD, deceased donor.
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Figure LU 71: Overall deceased donor lung transplant rates among pediatric waitlist candidates.
Transplant rates are computed as the number of deceased donor transplants per 100 patient-years of
waiting in a given year. Individual listings are counted separately.
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Figure LU 72: Deceased donor lung transplant rates among pediatric waitlist candidates by age.
Transplant rates are computed as the number of deceased donor transplants per 100 patient-years of
waiting in a given year. Individual listings are counted separately. Age is determined at the later of listing
date or January 1 of the given year.
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Figure LU 73: Deceased donor lung transplant rates among pediatric waitlist candidates by race.
Transplant rates are computed as the number of deceased donor transplants per 100 patient-years of
waiting in a given year. Individual listings are counted separately.
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Figure LU 74: Overall pretransplant mortality rates among pediatric candidates waitlisted for lung.
Mortality rates are computed as the number of deaths per 100 patient-years of waiting in the given year.
Waiting time is censored at transplant, death, transfer to another program, removal because of improved
condition, or end of cohort. Individual listings are counted separately.
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Figure LU 75: Pretransplant mortality rates among pediatric candidates waitlisted for lung trans-
plant by age. Mortality rates are computed as the number of deaths per 100 patient-years of waiting
in the given year. Waiting time is censored at transplant, death, transfer to another program, removal
because of improved condition, or end of cohort. Individual listings are counted separately. Age is deter-
mined at the later of listing date or January 1 of the given year.
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Figure LU 76: Overall pediatric lung transplants. All pediatric lung transplant recipients, including re-
transplant, and multiorgan recipients.
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Figure LU 77: Pediatric lung transplants by recipient age. All pediatric lung transplant recipients, in-
cluding retransplant, and multiorgan recipients.
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Figure LU 78: Induction agent use in pediatric lung transplant recipients. Immunosuppression at
transplant reported to the OPTN.
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Figure LU 79: Immunosuppression regimen use in pediatric lung transplant recipients. Immunosup-
pression regimen at transplant reported to the OPTN. Tac, tacrolimus. MMF, all mycophenolate agents.

0
5

10
15

Pe
rc

en
t

0 1 2 3 4 5

Years posttransplant

Missing
Positive
Negative
All

OPTN/SRTR 2021 Annual Data Report

Figure LU 80: Incidence of PTLD among pediatric lung transplant recipients by recipient EBV status
at transplant, 2010-2016. Cumulative incidence is estimated using the Kaplan-Meier method. PTLD is
identified as a reported complication or cause of death on the OPTN Transplant Recipient Follow-up Form
or on the PosttransplantMalignancy Formas polymorphic PTLD,monomorphic PTLD, orHodgkin’s disease.
Only the earliest date of PTLD diagnosis is considered. EBV, Epstein-Barr virus. PTLD, posttransplant
lymphoproliferative disorder.
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Figure LU 81: Patient death among pediatric lung transplant recipients. All pediatric recipients of
deceased donor lungs, including multiorgan transplants. Estimates are unadjusted, computed using un-
adjusted Kaplan-Meier methods.
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Figure LU 82: Overall patient survival among pediatric deceased donor lung transplant recipients,
2014-2016. Recipient survival estimated using unadjusted Kaplan-Meier methods.
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Table LU 1: Demographic characteristics of adults on the lung transplant waiting list on December
31, 2016, and December 31, 2021. Candidates waiting for transplant on December 31 of the given year,
regardless of first listing date. Distance is computed from candidate’s home zip code to the transplant
center. Age is determined on December 31 of the year.

2016 2021

Characteristic N Percent N Percent

Age (years)
18-34 years 147 10.3 77 7.2
35-49 222 15.5 170 15.9
50-64 720 50.3 499 46.8
65+ 343 24 321 30.1

Sex
Male 564 39.4 442 41.4
Female 868 60.6 625 58.6

Race
White 1106 77.2 694 65
Black 157 11 146 13.7
Asian 46 3.2 51 4.8
Hispanic 108 7.5 171 16
Other 15 1 5 0.5

Geography
Metropolitan 1172 81.8 893 83.7
Non-metropolitan 246 17.2 166 15.6
Missing 14 1 8 0.7

Miles between candidate to center
<50 miles 674 47.1 557 52.2
50-<100 270 18.9 194 18.2
100-<150 143 10 106 9.9
150-<250 172 12 108 10.1
250+ 159 11.1 94 8.8
Missing 14 1 8 0.7

Height at listing (cm)
<150 cm 65 4.5 54 5.1
150-<160 323 22.6 237 22.2
160-<170 532 37.2 363 34
170-<180 355 24.8 284 26.6
180+ 157 11 123 11.5
Missing 0 0 6 0.6

All candidates
All candidates 1432 100 1067 100
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Table LU 2: Clinical characteristics of adults on the lung transplant waiting list on December 31,
2016, and December 31, 2021. Candidates waiting for transplant on December 31 of the given year,
regardless of first listing date.

2016 2021

Characteristic N Percent N Percent

Diagnosis group
A - obstructive 618 43.2 322 30.2
B - pulmonary vascular 120 8.4 114 10.7
C - cystic fibrosis 136 9.5 23 2.2
D - restrictive 558 39 608 57

LAS at waiting
<35 753 52.6 407 38.1
35-<40 377 26.3 311 29.1
40-<50 208 14.5 211 19.8
50-<60 46 3.2 52 4.9
60+ 48 3.4 86 8.1

Blood Type
A 524 36.6 350 32.8
AB 34 2.4 21 2
B 162 11.3 114 10.7
O 712 49.7 582 54.5

All candidates
All candidates 1432 100 1067 100
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Table LU 3: Listing characteristics of adults on the lung transplant waiting list on December 31,
2016, and December 31, 2021. Candidates waiting for transplant on December 31 of the given year,
regardless of first listing date.

2016 2021

Characteristic N Percent N Percent

Previous transplant
No prior transplant 1400 97.8 1030 96.5
Prior transplant 32 2.2 37 3.5

Waiting time
<90 days 411 28.7 405 38
3-<6 months 222 15.5 183 17.2
6-<12 months 268 18.7 198 18.6
1-<2 years 235 16.4 118 11.1
2+ years 296 20.7 163 15.3

All candidates
All candidates 1432 100 1067 100

Table LU 4: Lung transplant waitlist activity among adults. Candidates listed at more than one center
are counted once per listing. Candidates who are listed, undergo transplant, and are relisted are counted
more than once. Candidates are not considered to be on the list on the day they are removed; counts
on January 1 may differ from counts on December 31 of the prior year. Candidates listed for multiorgan
transplants are included.

Waiting list state 2019 2020 2021

Waiting list state
Patients at start of year 1451 1424 1006
Patients added during year 3243 2696 3111
Patients removed during year 3270 3114 3050
Patients at end of year 1424 1006 1067
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Table LU 5: Removal reason among adult lung transplant candidates. Removal reason as reported
to the OPTN. Candidates with death dates that precede removal dates are assumed to have died waiting.

Removal reason 2019 2020 2021

Removal reason
Deceased donor transplant 2701 2560 2542
Patient died 143 151 132
Patient refused transplant 11 14 5
Improved, transplant not needed 41 65 52
Too sick for transplant 168 131 154
Other 206 193 165
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Table LU 6: Demographic characteristics of adult lung transplant recipients, 2016 and 2021. Lung
transplant recipients, including retransplants. Distance is computed from recipient’s home zip code to the
transplant center.

2016 2021

Characteristic N Percent N Percent

Recipient age (years)
18-34 years 247 10.7 140 5.5
35-49 267 11.6 300 11.8
50-64 1104 47.9 1171 46
65+ 688 29.8 933 36.7

Sex
Male 1344 58.3 1622 63.8
Female 962 41.7 922 36.2

Race
White 1868 81 1795 70.6
Black 217 9.4 258 10.1
Asian 48 2.1 102 4
Hispanic 159 6.9 354 13.9
Other 14 0.6 35 1.4

Height at transplant (cm)
<150 cm 38 1.6 61 2.4
150-<160 320 13.9 320 12.6
160-<170 716 31 759 29.8
170-<180 807 35 866 34
180+ 425 18.4 521 20.5
Missing 0 0 17 0.7

Insurance
Private 1035 44.9 1058 41.6
Medicare 1021 44.3 1124 44.2
Medicaid 165 7.2 236 9.3
Other/unknown 85 3.7 126 5

Geography
Metropolitan 1926 83.5 2131 83.8
Non-metropolitan 357 15.5 370 14.5
Missing 23 1 43 1.7

Miles between recipient to center
<50 miles 1138 49.3 1297 51
50-<100 405 17.6 481 18.9
100-<150 259 11.2 216 8.5
150-<250 245 10.6 239 9.4
250+ 239 10.4 268 10.5
Missing 20 0.9 43 1.7

All recipients
All recipients 2306 100 2544 100
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Table LU 7: Clinical characteristics of adult lung transplant recipients, 2016 and 2021. Lung trans-
plant recipients, including retransplants. ECMO, extracorporeal membrane oxygenation.

2016 2021

Characteristic N Percent N Percent

Diagnosis group
A - obstructive 625 27.1 482 18.9
B - pulmonary vascular 90 3.9 148 5.8
C - cystic fibrosis 266 11.5 50 2
D - restrictive 1325 57.5 1864 73.3

Blood Type
A 961 41.7 941 37
AB 79 3.4 101 4
B 258 11.2 291 11.4
O 1008 43.7 1211 47.6

LAS at transplant
<35 570 24.7 459 18
35-<40 568 24.6 544 21.4
40-<50 538 23.3 577 22.7
50-<60 209 9.1 229 9
60+ 421 18.3 735 28.9

Vent/ECMO at transplant
Vent+ECMO 73 3.2 173 6.8
Vent only 52 2.3 46 1.8
ECMO only 63 2.7 111 4.4
Neither 2118 91.8 2214 87

All recipients
All recipients 2306 100 2544 100

page S435 of S545



 

Table LU 8: Transplant characteristics of adult lung transplant recipients, 2016 and2021. Lung trans-
plant recipients, including retransplants. DBD, donation after brain death; DCD, donation after circulatory
death.

2016 2021

Characteristic N Percent N Percent

Waiting time
None 80 3.5 90 3.5
<90 days 1381 59.9 1867 73.4
3-<6 months 348 15.1 257 10.1
6-<12 months 252 10.9 163 6.4
1-<2 years 144 6.2 118 4.6
2+ 101 4.4 49 1.9

Bilateral versus single lung transplant
Bilateral 1720 74.6 2038 80.1
Single 586 25.4 506 19.9

Donation after circulatory death
DBD 2214 96 2346 92.2
DCD 92 4 198 7.8

Previous transplant for recipients
Prior transplant 76 3.3 76 3
No Prior transplant 2230 96.7 2468 97

All recipients
All recipients 2306 100 2544 100
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Table LU 9: Demographic characteristics of pediatric candidates on the lung transplant waiting
list on December 31, 2016, and December 31, 2021. Candidates younger than 18 years at listing waiting
for transplant on December 31 of the given year, regardless of first listing date. Age is determined on
December 31 of the year. Distance is computed from candidate’s home zip code to the transplant center.

2016 2021

Characteristic N Percent N Percent

Age (years)
<1 year 2 5.1 2 7.7
1-5 7 17.9 4 15.4
6-11 7 17.9 11 42.3
12-17 18 46.2 7 26.9
18+ 5 12.8 2 7.7

Sex
Male 15 38.5 15 57.7
Female 24 61.5 11 42.3

Race
White 29 74.4 13 50
Black 4 10.3 4 15.4
Asian 1 2.6 2 7.7
Hispanic 5 12.8 7 26.9

Geography
Metropolitan 31 79.5 23 88.5
Non-metropolitan 8 20.5 1 3.8
Missing 0 0 2 7.7

Miles between candidate to center
<50 miles 9 23.1 5 19.2
50-<100 8 20.5 3 11.5
100-<150 8 20.5 3 11.5
150-<250 4 10.3 5 19.2
250+ 10 25.6 8 30.8
Missing 0 0 2 7.7

Height at listing (cm)
<70 cm 5 12.8 3 11.5
70-<90 1 2.6 4 15.4
90-<110 7 17.9 2 7.7
110-<130 5 12.8 8 30.8
130+ 21 53.8 9 34.6

All candidates
All candidates 39 100 26 100
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Table LU 10: Clinical characteristics of pediatric candidates on the lung transplant waiting list on
December 31, 2016, and December 31, 2021. Candidates younger than 18 years at listing waiting for
transplant on December 31 of the given year, regardless of first listing date.

2016 2021

Characteristic N Percent N Percent

Pediatric diagnosis group
Cystic fibrosis 15 38.5 1 3.8
Pulmonary hypertension 9 23.1 5 19.2
Pulmonary fibrosis 3 7.7 2 7.7
Other vascular 1 2.6 3 11.5
Other/unknown 11 28.2 11 42.3
NA 0 0 4 15.4

Blood Type
A 12 30.8 6 23.1
AB 5 12.8 1 3.8
B 2 5.1 2 7.7
O 20 51.3 17 65.4

All candidates
All candidates 39 100 26 100

Table LU 11: Listing characteristics of pediatric candidates on the lung transplant waiting list on
December 31, 2016, and December 31, 2021. Candidates younger than 18 years at listing waiting for
transplant on December 31 of the given year, regardless of first listing date.

2016 2021

Characteristic N Percent N Percent

Previous transplant
No prior transplant 38 97.4 26 100
Prior transplant 1 2.6 0 0

Waiting time
<90 days 13 33.3 8 30.8
3-<6 months 6 15.4 5 19.2
6-<12 months 6 15.4 4 15.4
1-<2 years 6 15.4 7 26.9
2+ years 8 20.5 2 7.7

All candidates
All candidates 39 100 26 100
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Table LU 12: Lung transplantwaitlist activity among pediatric candidates. Candidates who are listed,
undergo transplant, and are relisted are counted more than once. Candidates are not considered to be
on the list on the day they are removed; counts on January 1 may differ from counts on December 31 of
the prior year. Candidates listed for multiorgan transplants are included.

Waiting list state 2019 2020 2021

Waiting list state
Patients at start of year 42 30 22
Patients added during year 72 58 47
Patients removed during year 84 66 43
Patients at end of year 30 22 26

Table LU 13: Removal reason among pediatric lung transplant candidates. Removal reason as re-
ported to the OPTN. Candidates with death dates that precede removal dates are assumed to have died
waiting.

Removal reason 2019 2020 2021

Removal reason
Deceased donor transplant 56 36 25
Patient died 9 7 3
Improved, transplant not needed 5 8 5
Too sick for transplant 5 4 6
Other 9 11 4
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Table LU 14: Demographic characteristics of pediatric lung transplant recipients, 2016 and 2021.
Pediatric lung transplant recipients, including retransplants. Distance is computed from recipient’s home
zip code to the transplant center.

2016 2021

Characteristic N Percent N Percent

Recipient age (years)
<1 year 3 7.7 5 20
1-5 5 12.8 3 12
6-11 8 20.5 5 20
12-17 23 59 12 48

Sex
Male 17 43.6 11 44
Female 22 56.4 14 56

Race
White 23 59 12 48
Black 2 5.1 4 16
Asian 2 5.1 1 4
Hispanic 12 30.8 6 24
Other 0 0 2 8

Height at transplant (cm)
<70 cm 3 7.7 4 16
70-<90 2 5.1 3 12
90-<110 2 5.1 2 8
110-<130 5 12.8 1 4
130+ 26 66.7 15 60
Missing 1 2.6 0 0

Insurance
Private 18 46.2 8 32
Medicaid 18 46.2 14 56
Other/unknown 3 7.7 3 12

Geography
Metropolitan 35 89.7 19 76
Non-metropolitan 2 5.1 4 16
Missing 2 5.1 2 8

Miles between recipient to center
<50 miles 16 41 10 40
50-<100 3 7.7 0 0
100-<150 2 5.1 0 0
150-<250 3 7.7 4 16
250+ 13 33.3 9 36
Missing 2 5.1 2 8

All recipients
All recipients 39 100 25 100
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Table LU 15: Clinical characteristics of pediatric lung transplant recipients, 2016 and 2021. Pedi-
atric lung transplant recipients, including retransplants. Pediatric priority was reported in 2010 and later.
ECMO, extracorporeal membrane oxygenation.

2016 2021

Characteristic N Percent N Percent

Diagnosis group
Cystic fibrosis 19 48.7 4 16
Pulmonary hypertension 7 17.9 4 16
Pulmonary fibrosis 5 12.8 1 4
Other vascular 1 2.6 0 0
Other/unknown 7 17.9 14 56
NA 0 0 2 8

Blood Type
A 13 33.3 8 32
AB 2 5.1 1 4
B 4 10.3 2 8
O 20 51.3 14 56

LAS at transplant
<35 5 12.8 5 20
35-<40 9 23.1 4 16
40-<50 4 10.3 0 0
60+ 5 12.8 3 12
Not applicable 16 41 13 52

Vent/ECMO at transplant
Vent+ECMO 2 5.1 4 16
Vent only 4 10.3 4 16
Neither 33 84.6 15 60
ECMO only 0 0 2 8

All recipients
All recipients 39 100 25 100
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Table LU 16: Transplant characteristics of pediatric lung transplant recipients, 2016 and 2021. Pe-
diatric lung transplant recipients, including retransplants.

2016 2021

Characteristic N Percent N Percent

Waiting time
None 2 5.1 2 8
<90 days 19 48.7 17 68
3-<6 months 8 20.5 3 12
6-<12 months 6 15.4 2 8
1-<2 years 3 7.7 0 0
2+ 1 2.6 1 4

Bilateral versus single lung transplant
Bilateral 37 94.9 25 100
Single 2 5.1 0 0

Previous transplant for recipients
No Prior transplant 39 100 25 100

All recipients
All recipients 39 100 25 100
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