Received: 26 November 2020

|

Revised: 18 December 2020

|

Accepted: 21 December 2020

DOI: 10.1111/ctr.14210  

ORIGINAL ARTICLE

The impact of the SARS-CoV-2 pandemic and COVID-19 on
lung transplantation in the UK: Lessons learned from the first
wave
Gillian Hardman1,2
| Ruth Sutcliffe3,4 | Rachel Hogg5 | Lisa Mumford5 |
Laura Grocott6 | Sarah-Jane Mead-Regan7 | Jane Nuttall4 | Stephanie Dunn8 |
Philip Seeley9 | Stephen Clark2 | Richard Quigley10 | Nawwar Al-Attar11 |
Karen Booth2 | John H. Dark12 | Andrew J. Fisher2,12 | the NHS Blood, Transplant
Cardiothoracic Advisory Group Clinical Audit Group
1

Clinical Research and Clinical Audit Fellow in Cardiothoracic Transplantation, NHS Blood and Transplant, Bristol, UK

2

Institute of Transplantation, Freeman Hospital, Newcastle upon Tyne, UK

3

Allied Health Professional representative, Cardiothoracic Advisory Group Clinical Audit Group, NHS Blood and Transplant, Bristol, UK

4

Recipient Transplant Coordinator, Wythenshawe Hospital, Manchester, UK

5

Statistics and Clinical Studies, NHS Blood and Transplant, Bristol, UK

6

Heart and Lung transplant recipient coordinator, Queen Elizabeth Hospital, Birmingham, UK

7

Heart and Lung Transplant Recipient Coordinator, Great Ormond Street Hospital for Children, London, UK

8

Heart and Lung transplant recipient coordinator, Institute of Transplantation, Freeman Hospital, Newcastle upon Tyne, UK

9

Lead Nurse for Heart and Lung Transplantation, Freeman Hospital, Newcastle upon Tyne, UK

10

Lead Nurse for transplantation, Royal Papworth Hospital, Cambridge, UK

11

Chair, Cardiothoracic Advisory Group Clinical Audit Group, NHS Blood and Transplant, Bristol, UK

12

Newcastle University Translational and Clinical Research Institute, Newcastle upon Tyne, UK

Correspondence
Gillian Hardman, Institute of
Transplantation, Freeman Hospital,
Freeman Road, High Heaton, Newcastle
upon Tyne NE7 7DN, UK.
Email: Gillian.hardman@nhsbt.nhs.uk

Abstract
Background: Lung transplantation is particularly susceptible to the impact of the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) pandemic, and evaluation of changes to practice is required to inform future decision-making.
Methods: A retrospective review of the UK Transplant Registry (UKTR) and national
survey of UK lung transplant centers has been performed.
Results: There was geographic variation in the prevalence of COVID-19 infection
across the UK. The number of donors fell by 48% during the early pandemic period.
Lung utilization fell to 10% (compared with 24% for the same period of 2019). The
number of lung transplants performed fell by 77% from 53, March to May 2019, to 12.
Seven (58%) of these were performed in a single-center, designated “COVID-light.”
The number of patients who died on the lung transplant waiting list increased, compared to the same period of 2019 (p = .0118). Twenty-six lung transplant recipients
with confirmed COVID-19 infection were reported during the study period.
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Conclusion: As the pandemic continues, reviewing practice and implementing the lessons
learned during this period, including the use of robust donor testing strategies and the provision of “COVID-light” hospitals, are vital in ensuring the safe continuation of our lung transplant program.
KEYWORDS
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I NTRO D U C TI O N

candidates, and lung transplant recipients. Heart-lung candidates
and recipients were not included in the analysis.

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), the
causative agent for coronavirus disease-2019 (COVID-19), was first
diagnosed in the United Kingdom (UK) in January 2020.1 With in-

2.2 | Study design

creasing case numbers, unprecedent public health measures aimed
at containing the spread of the virus and mitigating the impact of a

A retrospective review of data submitted to the UK Transplant

surge of cases on the National Health Service (NHS), were under-

Registry (UKTR) from January 1, 2019, to June 30, 2020, was per-

taken, including a national lockdown on March 23, 2020.2 After the

formed. The early pandemic period is defined here as March 1 to

number of COVID-19 cases fell during May/June, initial lockdown

May 31, 2020. Month-to-month and center-level variation in prac-

measures were eased. However, new restrictions are being increas-

tice was reviewed from January 1 to June 30, 2020, to include the

ingly implemented at the time of writing.

early pandemic period, and, where appropriate, compared to data

For transplant programs, hospital resource requirements, the

from January 1 to June 30, 2019.

availability and safety of deceased organ donors and the safety of

Eligible, potential lung donors are defined as those aged less than

transplant candidates and recipients, have forced difficult decisions

70 years, with no absolute contraindications to organ donation. Lung

and changes to practice, with early reports from across the world

utilization was calculated as number of donors transplanted from the

identifying significant decreases in solid organ transplantation,3–7 in-

number of donors (who donated at least 1 solid organ) from whom

cluding lung transplantation8,9 programs, in response to the pandemic.

the lung(s) were offered for transplantation. Analysis included lung

As a novel disease, and unprecedented global pandemic, the evi-

transplant activity, early (30-day) mortality for recipients trans-

dence base informing practice was initially limited, albeit growing rap-

planted during the pandemic period, lung transplant candidate

idly throughout the course of the pandemic. During the early phase

listing, and waiting list activity, including mortality and COVID-19

in the UK, guidance for solid organ donation was issued at a national

infection in lung transplant recipients. Prospective reporting to the

level, from National Health Service Blood and Transplant (NHSBT),

UKTR, of all transplant recipients, or patients on the organ trans-

with individual organ programs, and transplant centers, making deci-

plant waiting list, with confirmed COVID-19 infection, was com-

sions locally, based on the needs of their transplant patient population,

menced on March 17, 2020.

balancing the risks of COVID-19 infection, and the prevalence of the
disease locally, and its subsequent impact on hospital resource.
As the pandemic continues, evaluation of national and regional

To explore regional, center-level variation in clinical practice and
policy, during the pandemic, a national survey of UK transplant centers was performed.

changes to lung transplant practice in the UK, and their impact on the
patient population, during the early phase of the pandemic, is required,
to inform future decision-making. The aim of this work was to under-

2.3 | Survey design and conduct

stand changes to clinical practice during the early pandemic period and
the impact of these changes on the UK lung transplant program.

The survey was developed using an iterative process based on
literature review and UK organ donation and transplantation

2
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M E TH O D S

2.1 | Study population

guidance issued by NHSBT and the British Transplant Society, to
identify changes in lung transplantation clinical practice, including candidate assessment, recipient management, organ donation,
and activity, perceptions of the prevalence of COVID-19 locally
and the impact on the transplant workforce and hospital re-

All adult and paediatric lung transplant centers in the UK were

source. The final survey was approved by members of the NHSBT

included in the study. Analysis included all adult (aged 16 years

Cardiothoracic Advisory Group Clinical Audit Group (CTAG CAG).

and older) and pediatric organ donors, lung transplant waiting list

The NHS England coronavirus specialty guide cardiothoracic

|
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escalation framework10 was used to define phases in response to

additional patient consent. Survey response was voluntary, with ap-

the pandemic.

propriate information provided to inform consent to participation.

The survey was conducted between May 15 and June 18,
2020. At each center, a cardiothoracic transplant clinical lead
and transplant coordinator were identified to complete the sur-

3
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R E S U LT S

vey. Participants were emailed a copy of the survey. Information
required to complete the survey was gathered by the nominated

The survey return rate was 100%. Additional information and clarifi-

persons, from members of the wider team. Additional telephone

cation of responses were performed by telephone interview with 3

interview follow-up was performed between June 20 and July 13,

of the 6 UK lung transplant centers.

2020, where further information was required, or to clarify specific survey responses.

There was geographic variation in the prevalence of COVID-19
infection across the UK noted in the survey responses. The impact
of the pandemic in each center varied as a result of local prevalence
of the virus, resultant hospital and ICU admission, designation as an

2.4 | Statistical analysis

ECMO (extra-corporeal membrane oxygenation) center (2 centers)
and designation of the center as “COVID-light” (1 center). Movement

Categorical variables are expressed as absolute numbers and their

of each center through the pandemic phases is shown in Table 1.

relative frequencies, with percentage change compared with pre-

At the time of the survey, all centers considered themselves to be

vious year, where appropriate. Continuous variables are expressed

moving into the recovery phase; however, a date for return to “nor-

as mean ± standard deviation (SD) if normally distributed, or as

mal” (pre-pandemic) service had not been identified in any center. All

median and inter-quartile range (IQR) if non-normally distributed.

centers recognized that changes to clinical practice, adopted during

Chi-square test and Fisher’s exact test were used for comparison

the pandemic, would persist.

between groups of categorical variables. Continuous variables were
compared using Student’s t test or Mann-Whitney U test, where appropriate. Statistical significance was considered for p < .05. Missing

3.1 | Deceased organ donation and lung utilization

values were excluded from p-value calculation. All statistical analysis
was performed using SAS version 9.4 (SAS Institute Inc., Cary, NC,

The number of deceased donors, who donated at least 1 solid organ,

USA.)

where the lung(s) were offered for transplantation, fell by 48%, to 123
from 238 in March to May 2019. Donors after brain Death (DBD) fell
from 163 to 98 (40% decrease) and Donors after Circulatory Death

2.5 | Ethical approval

(DCD) fell from 75 to 25 (67% decrease) (Table 2). There was a significant difference in the proportion of donors by type (DCD versus

Data analyses were performed by NHSBT, who maintain the UK

DBD), during the pandemic period, compared with the same period

Transplant Registry on behalf of UK transplant centers, under the

of 2019, with DCD donors representing 32% of the offered donor

UK General Data Protection Regulation (GDPR), allowing NHSBT to

population in 2019 and 20% in 2020 (p = .0334). The characteristics

use patient identifiable information for service evaluation, without

of the donors, from whom the lung(s) were offered, compared with

TA B L E 1 Movement of UK lung transplant centers through pandemic phases, during the early pandemic period March to May 2020.
Local and hospital virus prevalence as assessed by individual centers and pandemic phases defined by NHS England 10
Preparation

Escalation

Crisis
compensated

Crisis
uncompensated

Resolution

Recovery

Center A
High local prevalence

Early March

Mid-March

Mid-March

Late March

Mid-May

In progress

Center B
High local prevalence
“COVID-light” designation

Early March

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Center C
ECMO center

Early March

Mid-March

Mid-March

Late March

Early May

In progress

Center D
High local prevalence
Moderate hospital prevalence

Early March

Mid-March

Late March

Not applicable

Early May

Late May

Center E
ECMO center

Early March

Late March

EarlyApril

Mid-April

Mid-May

Late May

Center F

February

Early March

Mid-March

Not applicable

Mid-May

Late May
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TA B L E 2 The number of deceased organ donors, who
donated at least 1 solid organ, where the lungs were offered for
transplantation, during the early pandemic period, compared with
2019.

in donors offered for lung transplantation and lung transplant activity are shown in Figure 1. The mean number of transplants performed, per month, in 2019 was 15, compared with 9 per month,
in the first 6 months of 2020. During the early pandemic period,

Donors after
brain death
(DBD) where
lung (s) were
offered
March 1
to May 31,
2020 (19)

Donors
after
circulatory
death
(DCD)
where lung
(s) were
offered
March 1
to May 31,
2020 (19)

March

46

(60)

12

(28)

58

(88)

−34%

was 53 (32–61) years. The median (IQR) donor age was 31 (23-50)

April

22

(48)

3

(22)

25

(70)

−64%

years, with 11 DBD and 1 DCD transplant. The 30-day survival is

May

30

(55)

10

(25)

40

(80)

−50%

92% (11/12 recipients). Recipient characteristics, compared with

Total

98

(163)

25

(75)

123

238

−48%

those from the same period of 2019, are shown in Table 4.

activity fell in all centers compared with the same period of 2019.
Seven of 12 transplants (58%) represent the activity of one center.
Deceased
donors
where lung
(s) were
offered
March 1
to May 31,
2020 (19)

This center was designated “COVID-light” in late March 2020. The
remaining activity was divided between 3 centers. In June 2020, the
number of lung transplants increased to 16, with all UK lung transplant centers performing at least 1 lung transplant.
%
change

those from the same period of 2019, are shown in Table 3. There was

There were 12 adult lung recipients transplanted during the early
pandemic period, 6 male and 6 female, 2 urgent and 10 non-urgent,
and all bilateral lung transplants. The median (IQR) age of recipients

3.3 | The lung transplant waiting list

a significant decrease in donor age (from a median age of 52 in 2019
to 43 years during the pandemic period, p = <.0001) and a significant

The number of new registrations to the lung transplant waiting list

increase in the proportion of donors with a smoking history (53% in

fell by 68% (Table 5). The number of patients on the active lung trans-

2019 to 66% during the pandemic period, p = .0180).

plant waiting list at 31 May 2020 increased by 5% to 341, compared

The lung utilization rate during the early pandemic period was

to 326 on 31 May 2019. The outcome for candidates on the lung

10%, 13 donors transplanted from 123 donors (who donated at least

transplant waiting list during the early pandemic period, compared

1 solid organ) where the lung(s) were offered. One donor was uti-

with 2019, are shown in Table 6. Death on the lung transplant wait-

lized outside of the UK. This compares to a utilization rate of 22%,

ing list during the early pandemic period increased significantly with

for the same period of 2019.

21 deaths compared with 12 for the same period of 2019 (p = .0118).

In the survey responses, all centers described formal or informal, center-level changes to lung donor acceptance criteria during

Confirmed COVID-19 infection was reported in two candidates on
the lung transplant waiting list during the study period.

the pandemic. Changes described included consideration of ideal
donors only, lower age limits for potential donors and increased caution when considering travel and ischemic times.

3.2 | Lung transplant activity and post-
transplant outcomes

3.4 | Recipient management
All centers reported that active efforts had been made to reduce
hospital attendance for lung transplant recipients. At the time of
the survey, in all cases, these changes were planned to continue.
Face-to-face follow-up has been reduced to only those within the

All centers reported a period of restricting lung transplantation to

first 6 months of transplant in one center, and those within the first

urgent or super-urgent, inpatient candidates only, at the start of the

12-months of transplant in the remaining 5 centers. All centers have

pandemic. Decision-making was based on local hospital guidance,

implemented telephone consultation follow-up, with outpatient

limiting access to ICU for non-urgent patients, and consideration of

clinic attendance only where clinical concerns have been identified.

potential risks to non-urgent lung transplant candidates. Following

Where outpatient attendance has continued, measures have been

designation as a “COVID-light” hospital, 1 center continued to con-

implemented to decrease the number of patients in attendance, to

sider all lung transplant candidates from early April onwards. The re-

reduce the use of waiting areas and implement social distancing

maining centers adopted center-level policy to consider non-urgent,

measures. One center reported the use of online video conferencing

ultra-low, and low-surgical risk candidates from late-April 2020,

platforms to conduct recipient follow-up.

where appropriate, balancing resource capacity.

All centers stated that no changes were made to immunosuppres-

Twelve bilateral lung transplants (utilizing 12 donors) were per-

sion therapy in long-term lung transplant recipients, who remained

formed in the UK during the early pandemic period. This compares

well. Where COVID-19 infection was suspected or confirmed, all

to 53 lung transplants (48 bilateral and 5 single) performed for the

centers reported cessation, or dose reduction, of Calcineurin inhibi-

same period of 2019, a reduction in activity of 77%. Monthly trends

tors on an individual patient basis.

|
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TA B L E 3 Characteristics of donors (*who donated at least 1 solid organ) where the lung(s) were offered from March 1 to May 31, 2020,
and March 1 to May 31, 2019
Number of deceased donors * where the
lung (s) was offered for donation March 1 to
May 31, 2020 N = 123

Number of deceased donors * where the
lung (s) was offered for donation March 1 to
May 31, 2019 N = 238

Donation after brainstem death
(DBD), n %

98
80%

163
68%

Donation after circulatory death
(DCD), n %

25
20%

75
32%

Donor age (years),median (IQR)

43 (30-56)

52 (42-61)

<.0001

Donor sex male, n (%)

73 (59%)

131 (55%)

.5026

Donor BMI (kg/m2), median (IQR)

25 (22.3-28.3)

26.2 (22.9-29.9)

.1237
.9952

p value
.0334

Cause of death, n (%)
Intracranial

111 (90%)

214 (90%)

Trauma

3 (2%)

6 (3%)

Other

9 (7%)

18 (8%)

Donor blood group, n (%)
O

63 (51%)

123 (52%)

A

43 (35%)

90 (38%)

B

14 (11%)

15 (6%)

AB

3 (2%)

10 (4%)

.3385

Donor past smoker, n (%)
No

41

34%

112

47%

Yes

81

66%

125

53%

Unknown

1

.0180

1

Donor past diabetes, n (%)
No

116

96%

216

91%

Yes

5

4%

21

9%

Unknown

2

.1569

1

Donor past cardiothoracic disease, n (%)
No

108

88%

204

86%

Yes

15

12%

28

12%

Unknown

0

6

10%

22%

Utilization rate

3.5 | COVID-19 in lung transplant recipients

>.999

with microbiology. All donors were negative for COVID-19 on pre-
transplant testing.

Twenty-six lung transplant recipients with confirmed COVID-19 infection were reported, during the study period. Median (IQR) age of
COVID-19-positive recipients is 58 years (40–65). Mean (SD) time

4
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since transplant 5.3 years (5.1). Three of the COVID-19-positive recipients had been transplanted during the early pandemic period,

There was a substantial reduction in lung transplant activity in the

March to May 2020. All were listed prior to March 2020, and their

UK during the early phase of the SARS-CoV-2 pandemic. An aver-

indication for transplant was not related to COVID-19 infection. One

age of 4 lung transplants was performed each month of the early

recipient tested positive after hospital discharge, following recov-

pandemic period, compared with 12.5 transplants per month dur-

ery from their transplant. One patient had a positive result reported

ing January and February of 2020. Month-to-month, and annual,

pre-transplantation, with a subsequent negative result, underwent

variation in lung transplant activity rates is expected, and this activ-

lung transplant and remained asymptomatic for COVID-19. One

ity compares to an average of 16 lung transplants per month, from

patient had a positive pre-operative swab test, the result of which

March to May 2015 to 2019, in the UK.

was not immediately available at the time of implantation. Due to

The number of deceased donors from whom the lungs were

the urgent nature, the transplant proceeded, following discussion

offered for transplantation fell by 48%, mirroring the published

6 of 10
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F I G U R E 1 Number of deceased donors
(who donated at least 1 solid organ)
offered for lung transplantation and lung
transplants performed, March 1, 2019, to
June 30, 2020.

90
80
70
60
50
40
30
20
10
0

Lung donor offered

Lung transplanted

TA B L E 4 Recipient characteristics for lung transplants performed from March 1 to May 31, 2020, compared with March 1 to May 31,
2019
Lung(s) transplant recipients March 1 to May
31, 2020 N= 12

Lung(s) transplant recipients March 1 to
May 31, 2019 N= 53

Donation after brainstem death (DBD)
N (%)

11 (92%)

42 (79%)

Donation after circulatory death
(DCD) N (%)

1 (8%)

11 (21%)

Donor age (years), median (IQR)

33 (23-50)

53 (42-61)

.0042

p value
.4384

Pediatric donor, n (%)

1 (8%)

1 (2%)

.3375

Recipient age (years), Median (IQR)

50.5 (32-61)

53 (37-59)

.8923

Pediatric recipient, n (%)

0

3 (5%)

>.999

Donor sex male, n (%)

5 (42%)

20 (38%)

>.999

Donor BMI (kg/m2), median (IQR)

24 (22.3-28)

25 (21-29)

.7831
.4637

Donor cause of death, n (%)
Intracranial

11 (92%)

51 (96%)

Trauma

0

0

Other

1 (8%)

2 (4%)

Donor past smoker, n (%)

6 (50%)

18 (35%)

Recipient sex male, n (%)

6 (50%)

28 (53%)

Total Ischemic time (hours), median
(IQR)

7.8 (6-8.3)

7.3 (5.8-8.6)

Single

0

5 (9%)

Double/bilateral

12 (100%)

48 (91%)

Routine

10 (83%)

46 (87%)

Urgent

2 (17%)

5 (9%)

.3414
>.999
.6484

Procedure type, n (%)
.5746

Status n, (%)

Super-urgent
30-day survival % (95% CI)

0

2 (4%)

91.7 (53.9-98.8)

96.2 (85.7-99)

.7412
.5176

experience of other lung transplant programs, globally.8,9 Although

period, this national guidance placed restrictions on donor age, lim-

the total number of deceased donors fell, the greatest reduction was

iting DBD to age less than 60 years and DCD to age less than 50

seen in the number of donors after circulatory death (DCD), decreas-

years. These were gradually increased between April and June 2020.

ing by 67%. This fall occurred in response to National guidance on

This resulted in, understandably, younger donors but also a shift in

organ donation during this period. At the start of the early pandemic

the proportions of DBD and DCD donors, with fewer DCD donors

|
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offered. In UK lung transplant practice over the last 5 years, DCD
11

7 of 10

available evidence. As yet, there is no published evidence of trans-

a large

mission of COVID-19 from a donor to a recipient. Although the

decrease in this donor population, therefore, has the potential to sig-

number of transplants performed from COVID-19-positive donors

nificantly impact activity.

remains low, the first single case report in lung transplantation has

represents, on average, 19% of all lung transplant activity,

Although the number of donors from whom the lungs were of-

been published

13

. In line with NHSBT guidance, donors who have

fered reduced, offers for lung donation did not cease, and, as a result

previously tested positive and recovered (referring to a period of at

of national guidance for solid organ donation during this time, there

least 28 days from full clinical recovery) may still be considered for

were some positive changes to the donor characteristics during the

organ donation, with liaison with microbiology/virology clinicians.

study period. The median age of donors decreased significantly,

As the pandemic continues, this guidance we undergo continued

from 52 years during the same period of 2019, to 43 years in 2020.

review.

The proportion of donors with a past smoking history, however, sig-

The published experience of thoracic transplant programs

nificantly increased. This may have impacted organ acceptance and

around the world during this time, describe the greatest decreases

utilization, considering the center-level decision-making practices,

in lung transplant activity focused in those areas hardest hit by the

described in survey responses, to include ideal donors only and em-

virus.14 There was similar heterogenous geographical spread of

ploy a minimum risk policy, during this period.

COVID-19 infection across the UK, during this early phase of the

In survey responses, staff reported confidence, which increased

pandemic, with varying degrees of viral prevalence and subse-

throughout the early pandemic period, that, where lung donor of-

quent hospital and intensive care unit (ICU) resource impact. It is

fers were received, the risk of COVID-19 infection in the donor was

clear, however, from individual center responses to the survey, that

low and the risk of transmission to the recipient was low. This was

transplant activity was not solely affected by local prevalence of

facilitated by the development of national policy for donor screening

COVID-19 infection.

and testing, candidate testing, and donor management practice.12

Here, the primary driver for the decrease in lung transplant ac-

Potential donors are epidemiological screened for history of symp-

tivity appears to be a reduction in lung utilization across the UK,

toms, history of positive testing or contact with a positive and/or

10% during the early pandemic period, compared with 24% for the

symptomatic person. PCR testing for SARS-CoV-2 is performed in

same period of 2019. In UK adult lung transplant practice, the uti-

all donors using nose and throat swab as well as endotracheal aspi-

lization rate, on average, for the last 5 years, sits around 19%. This

rate. Potential recipient screening and testing are performed in the

reduction in utilization has occurred in response to local, hospital

same way, using nose and throat swab samples for PCR testing. As

level decision-making, initially limiting solid organ transplantation,

evident from one positive case reported during the early pandemic

during this period, to urgent, inpatient candidates, only. Concerns

period, transplant and organ implantation may proceed prior to a

about a surge in COVID-19 cases, and the subsequent demand on

result being available, depending on clinical urgency and logistics. As

intensive care unit capacity, lead to restriction of access for non-

the pandemic has progressed, the availability and rapidity of testing,

urgent patients. This was in line with other national guidance for

in all donor and transplant hospitals, have improved, reducing the

the temporary suspension of non-essential services throughout the

risk of this occurring. In line with NHSBT guidance, the use of chest

NHS, including elective cardiothoracic surgery. For transplant clini-

CT scanning as a screening tool for COVID-19 infection has not been

cians, fear of COVID-19 infection in the early post-operative period,

widely employed, and CT chest is not a routinely performed assess-

with the potential for high mortality, lead to understandable caution,

ment in the potential lung donor population in the UK.
As the pandemic continues, and a greater number of individuals in

when considering those candidates who were non-urgent. Urgent
and super-urgent lung transplant candidates make up just 1-2% of

the general population are exposed to, or will have previously tested

the lung transplant waiting list in the UK. Without available, appro-

positive for, COVID-19, new questions relating to time since expo-

priate lung transplant candidates, donors cannot be utilized and lung

sure or positive test, and the consideration of donors with previous

transplants will not be performed. Non-urgent lung transplant can-

COVID-19 exposure, will be raised, requiring on-going synthesis of

didates are, as a group, distinct from other elective thoracic surgical

TA B L E 5 The number of new
registrations, by urgency, per month, to
the lung transplant waiting list

New registrations to the lung
transplant waiting list

Non-
urgent
2020 (19)

Urgent
2020
(19)

March

Super-
urgent
2020
(19)

17

(26)

1

(0)

0

(0)

April

9

(29)

0

(4)

0

(1)

May

3

(17)

1

(3)

0

(1)

June

4

(21)

0

(4)

0

(3)

Total

33

(93)

2

(11)

0

(5)

Total
2020 (19)

%
change

35 (109)

-68%
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patients, and as such perhaps require separate classification in con-

less affected, and continuing transplant activity, was not considered

sideration of adoption of similar practice guidance in future.

during the early pandemic period.

In lung transplant practice, changes to clinical practice were

Detailed survival analysis of those patients transplanted during

driven by appropriate concerns regarding the safety of donors,

this early pandemic period has not been performed, due to the small

hospital-acquired infection in recipients and the resource capacity

numbers of recipients. At the time of the study, there were 3 con-

required to meet the needs of COVID-19 patients. It is evident from

firmed COVID-19-positive recipients, transplanted during the pan-

the survey responses, that in addition to national guidance, changes

demic period. All 3 patients were listed for transplantation prior to

to donor consideration and acceptance criteria were made, at a

January 2020, for primary lung disease not related to COVID-19 in-

center-level, variably influenced by the above concerns. Allocation

fection. In each case, there is no indication that infection was trans-

for non-urgent recipients in the UK is center-based, in response to

mitted from the donor to the recipient and clinical details support

group offering. Again, during the early pandemic period, lung trans-

community-acquired COVID-19 infection.

plant teams exhibited, understandable, increased caution when

Lung transplant waiting list candidates are particularly suscep-

considering the risks to their candidates and this influenced decision-

tible to the effects of this pandemic. Reduced transplant activity

making behavior. These center-led changes to practice evolved over

will result in longer waiting times and an increased risk of mortality

time during the early pandemic period and non-urgent candidates

on the waiting list. To assess the full impact on this patient popula-

were increasingly considered. Over the early pandemic period as a

tion, further analysis will be required, as the pandemic progresses.

whole, only 2 recipients transplanted at this time listed as urgent,

Lung transplant candidates, along with lung transplant recipients,

the remaining 10 were non-urgent patients. Activity data from June

are also at increased risk of acquiring COVID-19, and developing

2020 indicate that the numbers of lung transplants are increasing,

the more severe, life-threatening form of the disease. Analysis of

and it is hoped that this will continue, minimizing the impact of this

COVID-19 in the UK solid organ transplant recipient and waiting

period of reduced activity on the waiting list population. On-going

list candidate populations, including lung transplant, has been re-

analysis of UKTR data, throughout 2020, will be required to evaluate

ported.16 This evidence, along with our evaluation of practice, will
aid decision-making when balancing the risks of continuing trans-

this.
Where lung transplant activity has continued during this early

plantation during a viral pandemic. Our analysis identified just 2

pandemic period, it has been facilitated by the designation of one

lung waiting list candidates with confirmed COVID-19 infection

center as a “COVID-light” hospital. Information provided by the

during the study period. The accuracy of COVID-19 data is depen-

Royal College of Surgeons of England15 describes COVID-light as

dent on additional reporting of results, by centers, to UKTR and

physical separation of COVID-19-positive and COVID-19-negative

could potentially be incomplete. This small number may also, in

patients within designated areas of NHS hospitals or for an entire

part, be as a result of strict shielding advice for this patient popula-

hospital, functioning as an NHS network hub. These areas can only

tion, issued on March 21, 2020.17

be maintained with implementation of care pathways to include

It is important to note that the number of new registrations to

effective and efficient patient testing and, in future, may be facili-

the lung transplant waiting list also fell during this period of study.

tated by regular testing and vaccination for staff. During this period,

Information on patients who were not yet listed is understandably,

provision of COVID-light hospitals or facilities has been determined

not available through analysis of the UKTR. This patient population,

locally, by the managing Hospital Trusts. As described here, despite

whose referral for transplantation may have been delayed or halted,

high local prevalence of the virus in relation to this center, it was

as a result of our response to the pandemic, may have been signifi-

able to continue activity and was responsible for 58% of the lung

cantly adversely affected.

transplants performed, during this time. In contrast, designation of

The SARS-CoV-2 pandemic has resulted in changes to clinical

some UK lung transplant centers for the provision of veno-venous

practice in lung transplantation in the UK. UK lung transplant,

ECMO (as per national NHS England specialized service commis-

and individual centers, have successfully adapted their programs

sioning), had a substantial impact on the centers’ ability to continue

to overcome the challenges of staff sickness, redeployment and

lung transplantation. Movement of waiting list candidates to centers

potential resource limitations associated with the SARS-CoV-2

Outcome on the UK lung
transplant waiting list

Total number
active on
transplant
waiting list 2020
(19)

Died 2020
(19)

Removed
2020 (19)

Transplanted
2020 (19)

March

352

(337)

9

(2)

3

(8)

7

(13)

April

350

(332)

8

(5)

1

(3)

1

(21)

May

341

(325)

4

(5)

1

(3)

4

(19)

21

(12)

5

(14)

12

(53)

Total

TA B L E 6 Outcome for patients on the
active lung transplant waiting list during
the early pandemic period (March to May
2020) compared with 2019.

|

HARDMAN et al.

pandemic. Changes to clinical practice, including increasing use of
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technologies to aid follow-up care and reduce the number of pa-

cle. Nawwar Al-Attar, Karen Booth, John H Dark, John H Dark, and

tient hospital attendances, have been noted. Staff have reported

Andrew J Fisher contributed to design, data interpretation, and criti-

some positive effects from these changes, including reduced travel

cal revision of article.

and hospital attendance for patients and some improvements to
communication, through the use of online platforms. Safe access

DATA AVA I L A B I L I T Y S TAT E M E N T

to hospital services for transplant recipients must be maintained,

The data that support the findings of this study are available from

but development of technologies, including provision of “at-home”

the corresponding author upon reasonable request.

monitoring and communication, provides an area for further development and quality improvement in practice. Funding for this in-
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will be required, and understanding the impact of such changes,
and the pandemic more widely, on the psychological well-being of
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future study.
Hopes that the pandemic would peak and resolve after spring
2020 in the UK are fading. It is increasingly evident that this pandemic will move in waves and, at the time of writing, the volume of
cases is once again rising. Anecdotally, center-level decisions surrounding lung transplant activity, are once again being made. As experience in the management of the most severely affected COVID-19
patients grows, it is hoped that the impact of case volume on hospital
resource will be less acutely felt than earlier in the year. However,
the risks specific to lung transplant candidates, recipients, and the
potential lung donor population will not disappear. As evidenced
here, continuing activity is vital for the candidate population. To facilitate this, the safety of lung donors must be maintained, with further
analysis and reporting of COVID-19 infection in early post-transplant
recipients, and continued application of evidenced-based donor and
recipient COVID-19 testing protocols. Once approved, a COVID-19
vaccination program for transplant candidates would be invaluable
in reducing risk and allowing patients to remain active on the waiting list. Protection of transplant resource capacity is required, with
attempts to maintain COVID-light hospitals in line with recommendations for elective surgery practice in the UK during COVID-19.15
This will again, be facilitated by advances in, and implementation of,
effective and efficient testing programs. Where geographical spread
of COVID-19 is heterogenous, with some lung transplant centers less
significantly impacted, transfer of candidates across regions may be
considered, maintaining access for all. Reviewing our practice, and
sharing experience from this early phase of the pandemic, is fundamental in ensuring the safe continuation of lung transplantation.
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