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Purpose 

On November 24, 2017 an emergency action change to lung allocation policy removed the donor service area 
(DSA) level of allocation for deceased donor lungs (frst unit of allocation) and replaced it with a 250 nautical mile 
(NM) circle around the donor hospital. The OPTN/UNOS monitored allocation directly following the changes. 
An out-of-the-gate monitoring report was completed for the OPTN/UNOS Thoracic Transplantation Committee 
(Thoracic Committee) approximately 10 weeks after the change to ensure there were no unexpected consequences. 
The out-of-the-gate report was a weekly behavior report. A second report that focused on examining cohort level 
changes was published to the OPTN site approximately 4 months after the change with a similar updated report 
6 months after the change. This report will also focus on cohort levels changes including an early analysis of 
outcomes with a larger 1 year cohort. This will follow the same structure as the 9 month report. Specifcally, this 
report will focus on the geographic distribution of lungs. These metrics should aid in determining whether this 
policy achieves the goals being developed by the Thoracic Committee and Ad-hoc Committee on Geography on 
geographic distribution of organs. 
As more data and time is accumulated, more extensive analyses will be performed on behalf of the Thoracic 
Committee. The OPTN and the SRTR will respond to further requests by the Thoracic Committee. 

Executive Summary 

Monitoring began upon implementation of the emergency action lung policy change on November 24, 2017. The 
primary goal of the policy was to address concerns over compliance with the fnal rule. 
Based on the frst 1 year of data collection post policy: 

• An expected change was seen in the distribution of match LAS at transplant for recipients. As predicted 
there was an increase in the mean match LAS at transplant. This change and it’s magnitude varied across 
OPTN region. 

• An increase was seen in the median distance between donor hospital and transplant center and a decrease in 
the number of local lung transplants. However, the majority of lungs are allocated within the frst unit of 
allocation (250 NM radius from the donor hospital). 

• There was an increase in the death rate overall, but some LAS groups saw a decrease in the death rate. 
• There was a decrease in the transplant rate overall, but some LAS groups and diagnosis groups saw an 

increase in the transplant rate. 
• There was a decrease in deceased donor utilization nationally, but the impact varied by OPTN region. 
• The national discard rate increased, but varied by OPTN region. 
• Nationally there was an increase in ischemic time and time from frst electronic o˙er to cross clamp. 
• The number of additions to the lung waiting list increased. However, the cohort does not show evidence of 

change with respect to diagnosis group. 
• Nationally there was an increase in the number of lung alone transplants, but this varied by OPTN region. 
• Nationally there was an increase in the number of DCD donors. 
• The recipient cohorts do not show evidence of a di˙erence across eras with respect to diagnosis group, 

procedure type, donor type, or ABO. 
The conclusions from the 1 year report predominantly align with those from the earlier analyses performed for the 
committee. This report incorporates early data on the impact to the death rate and transplant rate. Changes such 
as those to behavior or clinical practice may have an impact on the system. The implications of the policy change 
will continue to be monitored closely with regular reports to the Thoracic Committee. 
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Monitoring Plan 

One year of data has been collected since the November emergency action lung policy change. A pre versus post 
analysis will be performed on metrics for which suÿcient data has been collected on the waiting list, transplants, 
and deceased donor utilization. Specifcally the analysis will include: 

• Waiting List 
– Number of additions stratifed by OPTN region and diagnosis group 
– Distribution of lung allocation score (LAS) at listing nationally and by OPTN region 
– Deaths per 100 patient years by LAS group and diagnosis group 

• Transplants 
– National volume stratifed by recipient characteristics: diagnosis group, ABO, de-identifed center, and 

OPTN region 
– National volume stratifed by transplant characteristics: procedure type 
– National volume stratifed by donor characteristics: donor type 
– Distribution of LAS at transplant nationally and by OPTN region 
– Geographic distribution of lungs 
– Summary of match process time and o˙er number of the fnal acceptor 
– Summary of ischemic time 
– Transplants per 100 active patient years by LAS group and diagnosis group 

• Deceased Donor Utilization 
– Number of deceased donor lung donors by de-identifed organ procurement organization (OPO) 
– Discard Rate 
– Utilization Rate 

Cohorts 

1. Adults (age � 12) added to the waiting list, removed from the waiting list, or ever waiting for a lung alone 
transplant from November 25, 2016 through November 24, 2017 (pre) and November 25, 2017 through 
November 24, 2018 (post) 

2. Adults (age � 12) that received a lung alone transplant from November 25, 2016 through November 24, 
2017 (pre) and November 25, 2017 through November 24, 2018 (post) 

3. All lung donors, donors from which at least 1 lung was recovered and transplanted, from November 25, 2016 
through November 24, 2017 (pre) and November 25, 2017 through November 24, 2018 (post) 

4. All lungs for which an allocation match is run from November 25, 2016 through November 24, 2017 (pre) 
and November 25, 2017 through November 24, 2018 (post) 

The pre and post era cohorts were collected exactly 1 year apart. These time frames are chosen to mitigate some 
of the seasonal and external factors that may impact the waiting list, transplants, and utilization. Only candidates 
and recipients (age � 12) who are allocated based on LAS are included in the analysis. This analysis is restricted 
to data elements known at the time of transplant. This analysis is based on OPTN data as of Feb 08, 2019 
and is subject to change based on future data submission or correction. 
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Results 

Waiting List 

Candidates added to the waiting list during the two eras (pre: November 25, 2016 - November 24, 2017 and 
post: November 25, 2017 - November 24, 2018) were compared using various clinical and geographic metrics. 
Summarized in Figure 1 and Table 1 are the number of candidates added to the waiting list in each era by diagnosis 
group defned as A- candidates with obstructive lung disease, B- candidates with pulmonary vascular disease, C-
candidates with cystic fbrosis and immunodefciency disorder, and D- candidates with restrictive lung disease. 

Figure 1. Candidates Added to the Waiting List by Diagnosis Group 
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Table 1. Candidates Added to the Waiting List by Diagnosis Group 

Diagnosis Group 
Era A B C D Total 
Pre 716 157 285 1729 2887 
Post 809 172 303 1881 3165 

Following the same general trend as the overall OPTN waiting list, there has been an increase over time in the 
number of additions to the lung waiting list. There have been more additions to the lung waiting list in the post 
era than in the pre era. There is not a statistically signifcant di˙erence between the diagnosis groups of the two 
cohorts ( 2˜  

3 = 0.54, p-value = 0.911). To analyze the geographic distribution of additions to the waiting list, they 
are summarized by OPTN region in Figure 2 and Table 2. 
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Figure 2. Candidates Added to the Waiting List by OPTN Region 
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Table 2. Candidates Added to the Waiting List by OPTN Region 

OPTN Region 
Era 1 2 3 4 5 6 7 8 9 10 11 National 
Pre 109 501 280 327 466 60 237 175 123 369 240 2887 
Post 106 567 298 334 498 76 244 188 206 386 262 3165 

Nationally there has been an increase in the number of candidates added to the lung waiting list in the post era 
compared to the pre era. The increase is seen in all OPTN regions except 1 which saw a slight decrease in the 
number of additions to the waiting list. 
Adults (age � 12) are allocated lungs according to their lung allocation score (LAS). In Figure 3, candidates are 
summarized by LAS group. The LAS groups were defned as follows: <20, 20-30, 30-35, 35-40, 40-50, 50-60, 
60-70, 70<, where a higher LAS score represents a clinically sicker candidate. 
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Figure 3. LAS at Listing for Candidates Added to the Waiting List by LAS Group 
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Similarly, Figure 4 depicts the distribution of the LAS at listing for the two eras. 
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Figure 4. Distribution of LAS at Listing for Candidates Added to the Waiting List 
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* High probability density values mean that a high percentage of the population lies at or around the
corresponding x−axis value, and vice versa. Red line indicates the mean in each corresponding era.

The mean match LAS at listing for the pre era is 42.39 and 43.61 for the post era. There is a statistically signifcant 
di˙erence between the mean LAS for the two eras (p-value =0.004), implying that the average severity of illness 
for candidates added has increased from the pre era to the post era. To further examine the LAS for additions to 
the waiting list, Figure 5 summarizes the LAS at listing by OPTN region. 
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Figure 5. Summary of LAS at Listing by OPTN Region for Candidates Added to the Waiting List 
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* High probability density values mean that a high percentage of the population lies at or around the
corresponding x−axis value, and vice versa. Vertical line indicates the mean in each corresponding era.
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The variation in LAS at listing by OPTN region can be seen in Figure 5. Region 8 has the lowest average LAS 
at listing in both eras. The majority of OPTN regions have a mean LAS at listing in the pre and post era of 
approximately 45. 
Early data on the death rate, measured as deaths per 100 patient years while waiting, for lung candidates is 
summarized below by diagnosis group and LAS group. 

Figure 6. Deaths per 100 Patient Years while Waiting by Diagnosis Group 
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From the fgure above it can be seen that there is an overall increase in the death rate per 100 patient years 
with the largest increase being seen in group B. Below is the corresponding table with the relative risk and 95% 
confdence interval by diagnosis group. The reference era for the relative risk is the pre- November lung allocation 
change era. 
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Table 3. Relative Risk and Deaths per 100 Patient Years while Waiting by Diagnosis Group 

Group Era Patients Ever Waiting Deaths per 100 Patient years Relative Risk CI 
A Pre 1299 7 Ref -

Post 1312 8 1.06 0.69-1.64 
B Pre 275 15 Ref -

Post 298 20 1.34 0.70-2.56 
C Pre 418 11 Ref -

Post 416 13 1.16 0.57-2.34 
D Pre 2247 28 Ref -

Post 2431 28 0.99 0.80-1.22 
Overall Pre 4228 17 Ref -

Post 4443 18 1.06 0.89-1.27 
While diagnosis group B exhibits the largest increase in the deaths per 100 patient years, it is also the smallest 
cohort. Since the confdence interval for the relative risk for each diagnosis group does include the null value 
(relative risk=1), the fndings are not statistically signifcant. While the fndings are not statistical signifcance, the 
death rate will continue to be closely monitored in future reports. Deaths per 100 patients years while waiting is 
shown below by LAS group. 
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Figure 7. Deaths per 100 Patient Years while Waiting by LAS Group 
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From the fgure above it can be seen that there is a decrease in the death rate for candidates in the 60-70 LAS 
group. Below is the corresponding table with the relative risk and 95% confdence interval by LAS group. The 
reference era for the relative risk is the pre- November lung allocation change era. 
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Table 4. Relative Risk and Deaths per 100 Patient Years while Waiting by LAS Group 

Group Era Patients Ever Waiting Deaths per 100 Patient years Relative Risk CI 
20- Pre 391 7 Ref -

Post 369 5 0.62 0.15-2.47 
20-<30 Pre 74 - Ref -

Post 83 - Ref -
30-<35 Pre 1617 3 Ref -

Post 1598 3 1.36 0.69-2.67 
35-<40 Pre 1538 7 Ref -

Post 1613 5 0.62 0.34-1.13 
40-<50 Pre 1265 11 Ref -

Post 1383 11 1.00 0.56-1.77 
50-<60 Pre 504 29 Ref -

Post 633 36 1.22 0.61-2.45 
60-<70 Pre 285 91 Ref -

Post 371 34 0.37 0.16-0.85 
70+ Pre 631 377 Ref -

Post 767 402 1.07 0.85-1.34 
Overall Pre 4228 17 Ref -

Post 4445 18 1.06 0.89-1.27 
Since the confdence interval for the relative risk for each LAS group, except 60-70, does include the null value 
(relative risk=1), the fndings are not statistically signifcant. Contrarily, since the confdence interval for the 
relative risk for LAS group 60-70 does not include the null value (relative risk=1), the fndings are statistically 
signifcant suggesting a decrease in the death rate for these high LAS candidates. 
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Transplant 

There were a total of 2420 deceased donor lung transplants for recipients (age � 12) in the pre (November 25, 
2016 - November 24, 2017) era and a total of 2499 deceased donor lung transplants for recipients (age � 12) in 
the post (November 25, 2017 - November 24, 2018) era. There were 12 pediatric (age <12) lung transplants in 
the pre era and 12 in the post era that are not included in the analysis cohort. Figure 8 and Table 5 summarize 
deceased donor lung transplants by recipient diagnosis group and era. 

Figure 8. Deceased Donor Lung Transplants by Diagnosis Group 

1394 

259 

109 

658 

1496 

258 

128 

617 

0

25

50

75

100

Pre Post
Era

P
er

ce
nt

 (
%

)

Diagnosis Group A B C D

Table 5. Deceased Donor Lung Transplants by Diagnosis Group 

Diagnosis Group 
Era A B C D Total 
Pre 658 109 259 1394 2420 
Post 617 128 258 1496 2499 

There is not a statistically signifcant di˙erence in the diagnosis group of recipients of deceased donor lung 
transplants between the two eras ( 2˜3 = 0.54, p-value =0.159). The majority of lung transplant recipients in both 
eras were in diagnosis group D- restrictive lung disease. There were approximately twice as many transplants for 
recipients in diagnosis group D than there were in the second largest diagnosis group, A- obstructive lung disease. 
The smallest transplant recipient diagnosis group in both eras is B- pulmonary vascular disease. 
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To thoroughly examine any impact the policy had on lung transplants, lungs transplants were examine by procedure 
type (single left lung, single right lung, en-bloc double lung, and bilateral sequential lung). 

Figure 9. Deceased Donor Lung Transplants by Procedure Type 
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From Figure 9, there is not a statistically signifcant di˙erence in the procedure type of recipients of deceased donor 
lung transplants between the two eras ( 2˜3 = 1.32, p-value = 0.724). Figure 10 shows the number of deceased 
donor lung transplants by donor type (DCD vs. non-DCD). 

15 



Thoracic Transplantation Committee January 16, 2019 

Figure 10. Deceased Donor Lung Transplants by Donor Type 
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In the pre era there were only 88 DCD donors compared to 117 in the post era. There is not a statistically 
signifcant di˙erence in the proportion of DCD donors between the two eras (˜2

1 = 3.11, p-value = 0.078). However, 
we see an increase in the number and percentage of DCD donors which aligns with the general trend of increasing 
use of DCD lung donors over the past few years. 
Since deceased donor lungs are frst allocated to ABO identical before compatible, it was of interest to determine 
whether there was a change in the ABO of transplant recipients. 
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Figure 11. Transplant Recipients by ABO 
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There is not a statistically signifcant di˙erence in the blood type of transplant recipients between the two eras 
( 2˜1 = 1.02, p-value = 0.312).
Since the November policy change removed DSA as the frst unit of allocation for lungs and replaced it with a 250 
NM radius around the donor hospital, it was of interest to determine whether there was an impact on the number 
of lung transplants in each OPTN region. Figure 12 and Table 6 summarize the number of lung transplants by 
OPTN region. 
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Figure 12. Deceased Donor Lung Transplants by OPTN Region 
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Table 6. Transplant Recipients by OPTN Region 

Era 
Region Pre Post Di˙erence (Post-Pre) 

1 113 89 -24 
2 374 441 67 
3 250 254 4 
4 299 283 -16 
5 377 381 4 
6 52 49 -3 
7 186 176 -10 
8 146 158 12 
9 79 134 55 
10 318 307 -11 
11 226 227 1 

The impact of the policy change varied by OPTN region with some seeing an increase in the number of lung 
transplants and some seeing a decrease in the number of lung transplants. The largest impact was seen in OPTN 
regions 1, 2, 4, and 9. 
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The November 2017 emergency action lung policy change allowed for the majority of candidates to appear within 
the frst unit of allocation (250 NM radius from the donor hospital) for a larger geographic area. Only candidates 
located within a DSA larger than a 250 NM radius might have seen a decrease in the geographic size of their 
frst unit of allocation. It was hypothesized there would be an increase in the average LAS at transplant as a 
result from transplanting more high LAS candidates. In Figure 13, deceased donor lung transplant recipients are 
summarized by LAS group. The LAS groups were defned as follows: <20, 20-30, 30-35, 35-40, 40-50, 50-60, 
60-70, 70<, where a higher LAS score represents a clinically sicker recipient. 
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Figure 13. Deceased Donor Lung Transplants by LAS Group 
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In the pre era there were 2 transplants in LAS group <20 and 1 transplant in LAS group 20−30.

There was an increase in the number of lung recipients with a LAS in the three highest categories (50-60, 60-70, 
and 70+). Similarly, the distribution of match LAS at transplant is depicted in Figure 14. 
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Figure 14. Transplant Recipients by LAS 
P

re
P

ost

0 25 50 75 100

Match LAS at Transplant

P
ro

ba
bi

lit
y 

D
en

si
ty

 *
 

* High probability density values mean that a high percentage of the population lies at or around the
corresponding x−axis value, and vice versa. Red line indicates the mean in each corresponding era.

The average match LAS at time of transplant for the pre era is 47.25 and 49.61 for the post era. There is a 
statistically signifcant di˙erence between the mean LAS in the pre era compared to the post era (p-value <0.001). 
While this is statistically signifcant, it has yet to be concluded whether there has been a clinically meaningful 
increase in the LAS at transplant. Additionally, there were 340 recipients with a LAS of at least 75 in the pre era 
and 397 in the post era. Before the November policy change, it was known that the average LAS at transplant 
varied by OPTN region. Figures 15 and 16 examine the impact on each OPTN region. 

21 



Thoracic Transplantation Committee January 16, 2019 

Figure 15. Deceased Donor Lung Transplants by LAS Group and OPTN Region 
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Figure 16. Transplant Recipients by LAS and OPTN Region 
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* High probability density values mean that a high percentage of the population lies at or around the
corresponding x−axis value, and vice versa. Vertical line indicates the mean in each corresponding era.
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There are noticeable di˙erences in the distribution of match LAS across all OPTN regions. However, this observed 
di˙erence varies by OPTN region. 
The emergency policy changed how lungs were distributed across the United States. A concern within the 
community was related to the distance that lungs would be travelling or the distance from donor hospital to 
transplant center. A bar plot of the categorized distance lungs traveled by era is shown in Figure 17 and the 
distribution of the distance lungs traveled by era is shown in Figure 18. 

Figure 17. Categorized Distance between Transplant Center and Donor Hospital 
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Figure 18. Distance between Transplant Center and Donor Hospital 
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* High probability density values mean that a high percentage of the population lies at or around the
corresponding x−axis value, and vice versa. Red line indicates the median in each corresponding era.

The median distance in the pre era is 114NM and 166NM in the post era. A Wilcoxon rank sum test showed a 
statistically signifcant di˙erence between the median distance between donor hospital and transplant center in the 
pre and post era (p-value <0.001). It can be seen that the median distance a lung travels has increased in the 
post era. However, the majority of lungs travel under 250 NM for transplant. In Figure 19, the distance between 
donor hospital and transplant center is categorized as within 250 NM (new frst unit of allocation), between 250 
NM and 500 NM (new second unit of allocation), and over 500 NM and summarized by geographic classifcation 
(local, regional, national, and foreign). 
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Figure 19. Transplants by Geographic Classifcation and Distance (NM) 
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There is a 58.7% decrease in the number of local transplants. There is an increase in the number of regional 
transplants with the majority of that increase within the frst unit of allocation (250 NM). There is also an overall 
increase in the number of nationally allocated lung transplants. Figure 19 shows that 77.3% of lung transplants 
happen within the frst unit of allocation (250 NM) in the post era. Table 7 shows the number of transplants by 
categorized distance and geographic classifcation. 

Table 7. Transplants by Geographic Classifcation and Distance (NM) 

250 NM 250 NM - 500 NM 500 NM 
Geographic Classifcation Pre Post Pre Post Pre Post 

Local 1283 764 34 9 10 6 
Regional 190 677 161 123 15 21 
National 101 491 450 244 176 162 
Foreign 0 0 0 0 0 2 

There was concern within the community regarding the impact the policy change would have on smaller lung 
transplant centers. The transplant center level impact can be seen in Figure 20, a scatter plot of center volume in 
the two eras. 
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Figure 20. Scatter Plot of Center Volume 
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Dots that fall below the gray dashed line indicate transplant centers that have seen a decrease in the number of 
lung transplants from the pre to the post era. Conversely, those above the gray dashed line have seen an increase 
in the number of lung transplants. Smaller transplant centers who do fewer lung transplants are represented by 
dots in the bottom left corner. There were 70 transplant centers that performed at least one lung transplant in 
either era. Of those, 37 performed equal or more lung transplants in the post era compared to the pre era. 
To examine the impact on the match process, Figure 21 and Table 8 summarize the sequence number of the fnal 
acceptor for all lung donors. 
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Figure 21. Boxplot of the Sequence Number of the Final Acceptor for Lung Donors 
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There were 29 final acceptances with an offer number over 200 in the
pre era and 30 in the post era.

Table 8. Summary of the Sequence Number of the Final Acceptor for Lung Donors 

Era Median 10th Percentile 90th Percentile 
Pre 5 1 43 
Post 6 1 60 

There is some indication that the o˙er number of the fnal acceptor is higher in the post era than in the pre 
era. Further analysis will be needed to examine the true di˙erence. This could stabilize over time as OPOs and 
transplant centers adapt to the change. To measure match time, the time from frst electronic o˙er to cross clamp 
for deceased donors who donated at least 1 lung is shown in Figure 22. 
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Figure 22. Time from First Electronic O˙er to Cross Clamp for Deceased Donors 
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* High probability density values mean that a high percentage of the population lies at or around the
corresponding x−axis value, and vice versa. Red line indicates the mean in each corresponding era.

The mean time in the pre era is 22.15 hours and 23.06 hours in the post era. There is a statistically signifcant 
di˙erence between the pre and post era mean time from frst electronic o˙er to cross clamp (p-value <0.001). 
However, other OPO and allocation factors, such as Figure 18 which showed an increase in the distance lungs are 
traveling, should be considered when determining whether this di˙erence is clinically meaningful. 
Figure 23 shows the distribution of ischemic time in hours for the pre and the post era. 
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Figure 23. Ischemic Time (Cold, Warm, and Anastomotic Time) 
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* High probability density values mean that a high percentage of the population lies at or around the
corresponding x−axis value, and vice versa. Red line indicates the mean in each corresponding era.

The mean ischemic time in the pre era is 5.32 and 5.55 for the post era. There is a statistically signifcant di˙erence 
between the pre and post mean ischemic time (p-value <0.001). A clinical assessment should be considered of the 
impact of a mean increase of approximately 12 minutes of ischemic time in the post era. Future analyses may 
examine the outcomes related to a change in ischemic time. 
Early data on the transplant rate for lung recipients is summarized below by diagnosis group and LAS group. 
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Figure 24. Transplants per 100 Active Patient Years while Waiting by Diagnosis Group 
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From the fgure above it can be seen that there is an overall decrease in the transplant rate per 100 active patient 
years. Diagnosis group C did exhibit an increase in the transplant rate. Below is the corresponding table with the 
relative risk and 95% confdence interval by LAS group. The reference era for the relative risk is the pre- November 
lung allocation change era. 
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Table 8. Relative Risk Transplants per 100 Active Patient Years while Waiting by Diagnosis Group 

Group Era Patients Ever Waiting Transplants per 100 Patient years Relative Risk CI 
A Pre 1244 143 Ref -

Post 1272 135 0.95 0.85-1.05 
B Pre 259 151 Ref -

Post 281 143 0.95 0.74-1.21 
C Pre 408 228 Ref -

Post 409 232 1.02 0.86-1.21 
D Pre 2199 290 Ref -

Post 2380 278 0.96 0.89-1.03 
Overall Pre 4102 214 Ref -

Post 4330 209 0.98 0.92-1.03 

Since the confdence interval for the relative risk for all diagnosis groups does include the null value(relative risk=1), 
the fndings are not statistically signifcant. Similarly, in Figure 25 below is the transplant rate summarized by LAS 
group. 
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Figure 25. Transplants per 100 Active Patient Years while Waiting by LAS Group 
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From the fgure above it can be seen that there is an overall decrease in the transplant rate per 100 patient years. 
LAS groups <20, 50-60, and 60-70 were the only populations to see an increase in the transplant rate. Below is 
the corresponding table with the relative risk and 95% confdence interval by LAS group. The reference era for the 
relative risk is the pre- November lung allocation change era. 
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Table 9. Relative Risk Transplants per 100 Active Patient Years while Waiting by LAS Group 

Group Era Patients Ever Waiting Transplants per 100 Patient years Relative Risk CI 
<20 Pre 128 391 Ref -

Post 89 433 1.11 0.81-1.51 
20-<30 Pre 37 180 Ref -

Post 30 156 0.87 0.45-1.68 
30-<35 Pre 1500 130 Ref -

Post 1490 121 0.93 0.84-1.03 
35-<40 Pre 1143 199 Ref -

Post 1245 189 0.95 0.85-1.06 
40-<50 Pre 781 361 Ref -

Post 825 320 0.89 0.79-1.00 
50-<60 Pre 218 522 Ref -

Post 254 562 1.08 0.86-1.35 
60-<70 Pre 81 485 Ref -

Post 115 609 1.26 0.88-1.80 
70+ Pre 283 1389 Ref -

Post 338 1309 0.94 0.78-1.14 
Overall Pre 4102 214 Ref -

Post 4330 209 0.98 0.92-1.03 

Since the confdence interval for the relative risk for all LAS groups does include the null value(relative risk=1), 
the fndings are not statistically signifcant. While the fndings are not statistical signifcance, the transplant rate 
will continue to be closely monitored in future reports. 
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Utilization 

The utilization of lung transplantation within the United States was compared between the pre (November 25, 
2016 - November 24, 2017) and post (November 25, 2017 - November 24, 2018) era. First, the number of 
deceased lung donors by de-identifed OPO are graphically shown in Figure 26. The x-axis represents the number 
of deceased lung donors in the pre era and the y-axis represented the number of deceased lung donors in the post 
era for each de-identifed OPO. 

Figure 26. Scatter Plot of OPO Volume 
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Dots that fall below the gray dashed line indicate OPOs that have seen a decrease in the number of deceased 
lung donors from the pre to the post era. Conversely, those above the gray dashed line have seen an increase in 
the number of deceased lung donors. There were 58 OPOs from which at least 1 deceased donor donated lungs. 
Of those, 31 recovered equal or more deceased donors that had lungs transplanted in the post era compared to 
the pre era. The discard rate, the rate at which lungs that are recovered for transplant but not transplanted, is 
summarized by OPTN region and nationally (Figure 27 and Table 10). 
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Figure 27. Discard Rate by OPTN Region 
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Table 10. Discard Rate by OPTN Region 

Era 
OPTN Region Pre Post 

1 2.98 6.43 
2 14.13 15.45 
3 7.38 7.42 
4 2.86 3.12 
5 2.49 1.51 
6 0.00 5.34 
7 4.11 6.49 
8 1.47 3.45 
9 7.21 5.56 
10 5.00 8.97 
11 7.43 6.49 

National 5.53 6.74 
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Nationally we see a statistically signifcant increase in the discard rate in the post era for deceased donor lungs 
(p-value =0.016). However, when discard rate is examine by OPTN region, it can be seen that some regions have 
seen an increase and some a decrease in the discard rate. Traditionally lungs have a low discard rate; therefore, it 
was of interest to examine the utilization rate or the rate at which lungs are transplanted from all deceased donors. 
Figure 28 and Table 11 summarize the utilization rate by OPTN region and nationally for both eras. 

Figure 28. Utilization Rate by OPTN Region 
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Table 11. Utilization Rate by OPTN Region 

Era 
OPTN Region Pre Post 

1 23.45 18.83 
2 19.86 23.85 
3 20.22 20.97 
4 27.05 23.27 
5 24.08 22.87 
6 15.54 14.35 
7 25.68 22.08 
8 25.00 25.26 
9 13.51 16.87 
10 23.25 28.25 
11 24.09 22.33 

National 22.59 22.49 

Nationally, there was a not a statistically signifcant decrease in the utilization rate in the post era compared to 
the pre era (p-value =0.886). However, much like discard rate, there is variability in the utilization rate by OPTN 
region. Just in the post era, the utilization rate varies from as low as 14.35 in OPTN region 6 to as high as 28.25 
in OPTN region 10. The utilization rate by OPTN region and donor type are displayed in the table below. 

Table 12. Utilization Rate by OPTN Region and Donor Type 

DCD non-DCD 
OPTN Region Pre Post Pre Post 

1 6.25 9.09 28.18 22.30 
2 6.17 6.91 22.77 27.24 
3 3.76 5.13 22.46 23.14 
4 4.17 4.39 32.43 27.47 
5 4.17 5.50 28.64 26.93 
6 3.92 1.80 19.53 18.60 
7 6.25 7.79 31.03 27.29 
8 1.33 1.61 31.27 32.93 
9 3.16 4.96 16.21 20.82 
10 9.20 11.11 26.29 33.43 
11 3.16 0.91 27.61 27.39 

The utilization rate for non-DCD donors is higher across all OPTN regions than the utilization rate for DCD 
donors. OPTN region 1, 2, 7, and 10 have the highest utilization rate in both eras for the use of DCD donors for 
lung transplantation. Since it was hypothesized that lungs would have to travel further (on average) post- policy 
change, it was of interest to monitor the use of ex vivo lung perfusion (EVLP). Table 13 summarizes the use of 
EVLP by OPTN region and era. 
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Table 13. Number of Lungs with Machine Perfusion Intended or Performed by OPTN Region 

Era 
OPTN Region Pre Post 

1 2 13 
2 31 37 
3 32 41 
4 5 23 
5 0 15 
6 0 7 
7 11 24 
8 2 8 
9 0 6 
10 22 67 
11 17 25 

National 122 266 

There has been an increase in the number of deceased donor lungs with machine perfusion intended or performed. 
Interestingly, OPTN region 10 has the highest use of EVLP and the highest utilization rate. 
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Conclusion 

This report provides a 1 year evaluation of the emergency action lung policy implemented on November 24, 2017. 
It examines waiting list additions, transplant recipient population, deceased donor population, and lung deceased 
donor utilization. While statistically signifcant di˙erences were found between the pre to post era on some metrics, 
clinical relevance still needs to be established. There was a statistically signifcant increase in the match LAS 
at listing in the post era. When analyzing additions to the waiting list, there were not statistically signifcant 
di˙erences between pre and post era candidates’ diagnosis group and deaths per 100 patient years while waiting 
overall and by each diagnosis group. There was a statistically signifcant decrease in the death rate for candidates 
in the 60-70 LAS group. 
The transplant cohorts do not di˙er across eras with respect to diagnosis group, procedure type, donor type, or 
ABO. Some OPTN regions saw a decrease in the number of transplants between pre and post era; however, six 
saw an increase. The distribution of LAS at transplant for the recipient population has changed- there has been 
an increase in the mean match LAS at transplant. This is considered an expected change as it was predicted that 
more high LAS candidates would receive transplants. The mean match LAS at transplant still varies across OPTN 
region. The distance that lungs travel (distance between donor hospital and transplant center) has changed such 
that there was an increase in the median distance. There has also been a decrease in the number of local lung 
transplants and increase in the number of regional and national lung transplants. The mean time between frst 
electronic o˙er and cross clamp and the mean ischemic time have increased in the post era. The transplant rate 
has not signifcantly changed when examined by diagnosis group or LAS group. 
The last metric examined was deceased donor utilization. The majority of OPOs recovered equal or more lungs 
that were eventually transplanted in the post era compared the pre era. The discard rate for lungs remained low; 
notably, the OPTN regional variability of discard rate remains present in both eras. The same may be said for the 
utilization rate of lungs. Generally, the utilization rate for lungs is lower than other organs. While it remains low, 
there is clear variability across the OPTN regions. There has been an increase in the use of EVLP; however, this is 
presumably not entirely due to the policy change, but also due to the progression of this technology. 
The changes to lung allocation will continue to be monitored regularly. In future reports, once adequate data has 
been collected, more outcome analyses will be performed. These will specifcally include metrics such as changes 
in 1-year post-transplant survival and more granular analysis of the death rate and transplant rate. 
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