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INTRODUCTION
In response to novel lung pathologies resulting from the 
coronavirus disease 2019 (COVID-19) pandemic, the 

United Network for Organ Sharing (UNOS) introduced 2 
diagnoses on October 28, 2020‚ that are specific to lung 
failure caused by COVID-19: COVID-related acute respir-
atory distress syndrome (CARDS) and post-COVID pul-
monary fibrosis (PCPF).1 Since August 1, 2020, 140 lung 
transplant procedures have been performed for CARDS 
and 74 for PCPF in North America.2

During the first phase of the pandemic, which comprised 
all of 2020 and continued into 2021, lung transplantation 
focused on saving the lives of critically ill patients with 
CARDS who required extracorporeal membrane oxygena-
tion (ECMO) and prolonged intensive care unit (ICU) 
management. The outcomes after these lung transplanta-
tions were much better than initially anticipated based on 
the complexities of the patients’ conditions and the surgical 
challenges, such as extensive intrathoracic adhesions with 
substantial pleural involvement, hilar lymphadenopathy, 
increased bleeding and transfusion requirements, and opti-
mal selection and management of intraoperative mechani-
cal circulatory support (MCS) including cardiopulmonary 
bypass3-7 and encouraged the entire lung transplant com-
munity. The younger age of the recipients and their health-
ier baseline status before contracting COVID-19 infection 
relative to other potential lung transplant recipients appear 
to be the primary factors contributing to better outcomes, 

Original Clinical Science—General

Background. The role of lung transplantation for coronavirus disease 2019 (COVID-19)–related lung failure is evolv-
ing as the pandemic persists. Methods. From January 2021 to April 2022, 20 patients (median age 62 y; range 31–77) 
underwent lung transplantation for COVID-related lung failure at our institution. We reviewed their clinical and intraoperative 
characteristics and early outcomes including postoperative complications. Results. Eleven patients (55%) had chronic 
lung disease when they contracted COVID-19. All 20 patients required hospitalization for antivirus treatment. Median lung 
allocation score was 74.7 (33.1–94.0). Thirteen patients (65%) underwent single-lung transplants, and 7 patients (35%) 
underwent double-lung transplants. Concomitant coronary artery bypass graft surgery was performed in 2 (10%) patients 
because of severe coronary artery disease. Postoperatively, venovenous extracorporeal membrane oxygenation was needed 
in 3 patients (15%) because of severe primary graft dysfunction; all were eventually weaned. Ten patients (50%) experienced 
deep venous thrombosis, and 1 eventually developed a major pulmonary embolus. The median intensive care unit stay and 
hospital stays were 6.5 d (3–44) and 18 d (7–77), respectively. During a median follow-up of 201 d (47–418), we experienced 
1 late mortality due to COVID-19–related myocarditis. Among the 13 patients with single-lung transplant, 5 demonstrated 
improvement in their native lungs. Conclusions. Lung transplantation yielded favorable early outcomes in a heterogene-
ous patient cohort that included older patients, obese patients, and patients with coronary artery disease or preexisting 
chronic lung disease. Our data also shed light on the transforming role of lung transplantation for the pulmonary sequelae of 
a complex multisystem COVID-19 disorder.
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although the excellence of the surgeons who performed 
these challenging procedures is well recognized.3,4,6,7

As the pandemic persists, treatment options for COVID-
19 continue to evolve, and the role of ECMO as a bridge 
to recovery or transplantation continues to change. Recent 
studies demonstrate significantly decreased mortality of 
patients with CARDS and a decreased need for ECMO 
to support critically ill patients.8,9 Additionally, an excel-
lent recent review highlights the possible reversibility of 
the lung injuries associated with PCPF and discusses the 
optimal timing of lung transplantation.10

The role of lung transplantation in patients with COVID-
19–related lung failure appears to be transforming syn-
chronously with the trajectory of the pandemic.11 To better 
understand these changes, we examined outcomes during 
the second year of the pandemic at our high-volume trans-
plant center, which is located in a geographical area with 
high COVID-19 infection rates. Here, we present a case 
series detailing outcomes of lung transplant recipients in 
2021 and 2022 for COVID-19–related end-stage lung dis-
ease in a heterogeneous patient population including both 
CARDS and PCPF, and offer insight into the evolving role 
of lung transplantation in response to COVID-19.

MATERIALS AND METHODS

Study Design
Patients who underwent lung transplantation for COVID-

related lung failure at Temple University Hospital between 
January 1, 2021‚ and April 12, 2022‚ were enrolled. During 
the study period, a total of 103 patients including external 
lung transplant referrals for patients who had a diagnosis 
of CARDS or PCPF were reviewed by Temple University 
Lung Transplant Program. Of these, 23 patients (22%) were 
approved and listed for lung transplantation‚ whereas  20 
patients underwent lung transplantation at our center, 1 
patient has been a still viable candidate awaiting on the list, 
and 2 died because of progressive sepsis while waiting for their 
donor’s lungs. The remaining 80 patients were not approved as 
candidates for lung transplantation because of multiple differ-
ent reasons, the most outstanding of which was their physical 
viability/deconditioning due to prolonged ECMO or ventila-
tor support with deep sedation. We reviewed medical charts 
and operative records to identify patient characteristics, treat-
ments for COVID-19, surgical procedures including the type 
of intraoperative MCS, and posttransplant early outcomes. 
Survival and COVID-19 recurrence after lung transplantation 
were determined from clinical records. COVID-related lung 
failure was defined as lung failure caused by COVID-19 infec-
tion requiring hospital admission. Acute respiratory distress 
syndrome was defined according to the Berlin Definition.12 
Primary graft dysfunction was defined using the International 
Society for Heart and Lung Transplantation criteria.13 This 
study was approved by the Temple University Institutional 
Review Board (protocol number: 29609). The requirement 
for the patient’s informed consent was waived because of the 
minimal risk posed by the study.

COVID-19 Treatment and Indications for Lung 
Transplant

All the patients received COVID-19 treatment either at 
an outside institution or at Temple University Hospital. The 
patients who had completed the COVID-19 treatment at an 

outside hospital were referred to our hospital for lung trans-
plant evaluation and procedure. The indications we typi-
cally use for lung transplantation for COVID-related lung 
failure are (I) at least 3 wk from the initial onset of COVID-
associated symptoms with 2 COVID-negative nasal swab 
tests postinfection; (II) single-organ failure (lung failure only); 
(III) an age younger than 80 y; (IV) acceptable physical viabil-
ity if the patient is on ECMO; and (V) the standard criteria 
of the Temple University Lung Transplant Program‚ including 
a BMI of <32. This is our standard cutoff when considering 
whether BMI may complicate lung transplantation; however, 
the decision to place a patient on the lung transplant waitlist 
was made comprehensively based on the preoperative patient 
medical condition by a multidisciplinary team that included 
surgeons, pulmonologists, and infectious disease physicians.

Statistical Analysis
Continuous variables are shown as mean ± SD and 

median (range). Categorical variables are shown as abso-
lute numbers (percentages). All statistical analyses were con-
ducted with JMP Pro 15 software (SAS Institute, Cary, NC).

RESULTS

Study Population
From January 1, 2021, to April 12, 2022, 156 lung trans-

plantations were performed at Temple University Hospital. 
Of these, 20 (13%) were performed for COVID-related lung 
failure. Eighteen had PCPF‚ and 2 had CARDS. The median 
age of these 20 lung transplant recipients was 62 y (range 
21–77 y)‚ and 17 (85%) were male (Table 1). Ten patients 
(50%) had a history of smoking. Eleven patients (55%) had 
a preexisting chronic lung disease when they contracted 
COVID-19, 4 of whom (20%) required oxygen support 
pre–COVID-19 (Table  1). One was experiencing chronic 
lung allograft dysfunction after a double-lung transplant 
(DLT) 5.5 y prior. Of note, no patients with prior chronic 
lung disease had been listed for lung transplantation before 
they suffered from COVID-19. Five patients (25%) were 
obese with a BMI >32. Four patients (20%) had concurrent 
severe coronary artery disease (CAD). Median lung alloca-
tion score was 74.7 (range 33.1–94.0) (Table 1).

Trajectory of COVID-19 Infection Before Lung 
Transplantation

Table 2 shows a brief summary of the patients’ trajec-
tories following treatment for COVID-19 infection before 
lung transplantation. Median length of stay after admis-
sion for COVID-19 was 47 d (range 2–165 d). Eight (40%) 
patients were discharged to home, and 12 (60%) patients 
remained hospitalized until they underwent lung trans-
plantation, including 5 (25%) cared for in the ICU. Among 
5 ICU patients, 2 patients were on a ventilator, 2 patients 
were on a high-flow nasal cannula, and 1 patient was on 
a bilevel-positive airway pressure machine. A total of 3 
(15%) patients‚ including 1 stable non-ICU patient‚ were 
intubated, and 2 (10%) were placed on ECMO in addition 
to mechanical ventilation. None of the patients required 
hemodialysis before lung transplantation. The median 
times from COVID-19 diagnosis to listing and lung trans-
plantation were 80 d (range 38–332 d) and 107 d (range 
42–368 d), respectively.
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Intraoperative Findings
Intraoperative and surgical data are summarized in 

Table 3. Thirteen (65%) patients underwent a single-lung 
transplant (SLT)‚ and the remaining 7 (35%) patients 
underwent a DLT. Concomitant coronary artery bypass 
graft was performed in 2 (10%) patients because  of 
obstructive lesions‚ including 1 patient who had under-
gone a prior percutaneous coronary intervention. ECMO 
was used for intraoperative MCS in 8 patients (40%)‚ and 
cardiopulmonary bypass was used in 3 (15%). The remain-
ing 9 patients underwent lung transplantation off-pump. 
The median total units of blood products transfused were 
2 units (range 0–18).

Early Outcomes
Early outcomes after lung transplantation are also 

shown in Table 3. No reexplorations because of bleeding 
were needed. The median time on a ventilator after lung 

TABLE 1.

Patient characteristics

Variablea n = 20 

Recipient characteristics

Age, y 58 ± 12
62 (31–77)

Sex
 Male 17 (85%)
 Female 3 (15%)
Height, cm 173 ± 9

174 (155–183)
BMI, kg/m2 27.6 ± 4.7

27.2 (19.1–34.9)
BMI >32 5 (25%)
Diabetes 6 (30%)
Severe coronary artery disease 4 (20%)
Smoking history 10 (50%)
Pre-COVID lung disease 11 (55%)
 Interstitial lung disease 6 (30%)
 Chronic obstructive lung disease 3 (15%)
 Asthma 1 (5%)
 Chronic lung allograft dysfunction 1 (5%)
O2

 support pre-COVID 4 (20%)
UNOS diagnosis
 PCPF 18 (90%)
 CARDS 2 (10%)
Mean pulmonary artery pressure (mmHg) 22 ± 9

23 (12–44)
Lung allocation score 65.7 ± 20.6

74.7 (33.1–94.0)
Time on waitlist, d 33 ± 47

15 (4–219)
Donor characteristics
Age, y 36 ± 14

38 (14–61)
Diabetes 3 (15%)
Cigarette use (>20 pack years) 1 (5%)
PaO2

/FiO
2
 ratio 495 ± 78

495 (324–603)
Total ischemic time, min 324 ± 93

325 (193–590)
aContinuous variables are shown as mean ± SD and median (range). Categorical variables are 
shown as absolute numbers (percentages).
CARDS, COVID-related acute respiratory distress syndrome; PaO

2
/FiO

2
, pressure of arterial oxy-

gen to fractional inspired oxygen concentration; PCPF, post-COVID pulmonary fibrosis; UNOS, 
United Network for Organ Sharing.

TABLE 2.

Treatment for COVID-19 infection before lung transplant

Variablea n = 20 

Remdesivir 16 (80%)
Steroid 16 (80%)
Hospital admission 20 (100%)
 Discharged to home 8 (40%)
 Remained hospitalized (non-ICU) 7 (35%)
 Remained hospitalized (ICU) 5 (25%)
Hospital stay, d 47 ± 42

47 (2–165)
Intubation 3 (15%)
ECMO 2 (10%)
Hemodialysis 0 (0%)
O2

 requirement postinfection, L/min 17 ± 20
6.5 (0–60)

Time from COVID-19 diagnosis to listing, d 131 ± 102
80 (38–332)

Time from COVID-19 diagnosis to lung transplant, d 163 ± 116
107 (42–368)

aContinuous variables are shown as mean ± SD and median (range). Categorical variables are 
shown as absolute numbers (percentages).
COVID-19, coronavirus disease 2019; ECMO, extracorporeal membrane oxygenation; ICU, inten-
sive care unit.

TABLE 3.

Intraoperative findings and postoperative outcomes

Variablea n = 20 

Intraoperative findings

 Type of procedure
  Single-lung transplant 13 (65%)
  Double-lung transplant 7 (35%)
Concomitant coronary artery bypass graft 2 (10%)
 Mechanical circulatory support
  Off-pump 9 (45%)
  ECMO 8 (40%)
  Cardiopulmonary bypass 3 (15%)
Transfusion (red blood cell/fresh frozen  

plasma/platelets), total units
2 (0–18)

Postoperative outcomes
  Reexplorations due to bleeding 0 (0%)
  Time on ventilator, h 124 ± 157

59 (18–566)
  New tracheostomy 0 (0%)
  Primary graft dysfunction requiring ECMO 3 (15%)
  Dialysis 0 (0%)
  Deep venous thrombosis 10 (50%)
  ICU stay, d 8.5 ± 8.9

6.5 (3–44)
  Hospital stay, d 22 ± 16

18 (7–77)
aContinuous variables are shown as mean ± SD and median (range). Categorical variables are 
shown as absolute numbers (percentages).
ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit.
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transplantation was 59 h (range 18–566 h), and none 
of the patients required tracheostomy after lung trans-
plantation. Peripheral venovenous ECMO was needed 
in 3 patients (15%) after lung transplantation due to 
severe primary graft dysfunction, and all were eventually 
weaned off ECMO. Deep venous thrombosis was found 
in 10 patients (50%)‚ including 1 recipient who eventu-
ally developed a major pulmonary embolus. The median 
ICU stay after the transplant was 6.5 d (range 3–44 d), 
and the median hospital stay after the transplant was 18 
d (range 7–77 d).

Survival and Notable Posttransplant Changes of the 
Native Lung

During a median follow-up of 201 d (range 47–418 d), 
both 30-d and 90-d mortality were 0%. Among 13 SLT 
recipients, improvement of the native contralateral lung 
was observed by computed tomography imaging in 5 
recipients (Table 4 and Figure 1), whereas all the explanted 
lungs from these patients exhibited advanced interstitial 
lung fibrosis‚ as well as extensive acute lung injuries‚ on 
pathological examination. At the final follow-up in April 
2022, 19 patients (95%) were alive; 1 patient had died 
because  of COVID-19–associated myocarditis on post-
transplantation day 195 (Table 4). This patient had pre-
existing nonischemic cardiomyopathy and underwent a 
single-right lung transplant. His posttransplant recovery 
was uneventful, and he was discharged without major 
complications on postoperative day 25. However, when he 
was readmitted for elective bronchoscopy surveillance, he 
experienced sudden cardiac arrest with pulseless electrical 
activity. An institutional root-cause analysis deemed that 
his cause of death was associated with COVID-19–related 
myocarditis.

Recurrent COVID-19 After Lung Transplantation
Three recipients experienced COVID-19 recurrence 

after lung transplantation on posttransplantation days 
149, 257, or 326 (Table 5). All 3 recipients were admitted 
to Temple University Hospital and were discharged home 
following the completion of treatment. All were alive at 
the time of the final follow-up without further episodes of 
readmission or COVID-19.

DISCUSSION
This report of 20 lung transplantations in patients 

with COVID-19–related lung failure, primarily with 
PCPF, demonstrates favorable short- and mid-term out-
comes that are in line with recent similar studies of lung 
transplantation for CARDS (Table 6). Our patient cohort 
included high-risk patients‚ such as older patients, obese 
patients, and patients with CAD, and more than half of the 
patients underwent SLT to mitigate their surgical burden 
and fasten postoperative recovery. Unique posttransplant 
complications stemming from the complex multisystem 
nature of COVID-19 were noted in our study, and new 
findings of post-COVID-19 pulmonary sequelae in the 
native fibrotic lung after SLT for PCPF are reported that 
may shed light on the reversibility of the disease‚ as well 
as the evolving role of lung transplantation for COVID 
treatment.

An Evolving Role for Lung Transplantation for 
COVID-19–related Lung Failure: Comorbidities and 
Surgical Options

Although the central role of lung transplantation as 
the last resort for patients with end-stage lung diseases 
holds promise for COVID-19–related lung failure dur-
ing this enduring pandemic as well, the characteristics of 

FIGURE 1. Improvement of the native, contralateral lung in patient 7. A, Diffuse interlobular septal thickening with interstitial reticulation 
and ground-glass opacities was observed on CT in both lungs before lung transplant. B, CT obtained 6 mo after right SLT demonstrates 
improvements in the native, left lung. CT, computed tomography; SLT, single-lung transplant.

TABLE 5.

Summary of recurrent COVID-19 after lung transplantation

Patient # Agea Sex Type of procedure Time from lung transplant to repeat COVID (d) Hospital stay for repeat COVID (d) Alive/dead 

3 60 Male SLT 326 6 Alive
8 57 Female SLT 257 4 Alive
12 37 Female Redo DLT 149 11 Alive
aAt lung transplantation.
COVID-19, coronavirus disease 2019; DLT, double-lung transplant; SLT, single-lung transplant.
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patients with COVID-19–related lung failure, their surgi-
cal complexities, optimal timing for the transplant surgery, 
and their transplant outcomes continue to evolve in par-
allel with institutional experiences and new treatments 
for COVID-19‚ including new drugs tested in clinical 
trials.11,14,15

The potential impact of age-related comorbidities on 
outcomes after lung transplantation for COVID-19–
related lung failure is unique to reports of lung trans-
plantation after the first year of the pandemic, such as 
this study, because younger patients without comorbidi-
ties were well characterized in the first reports of lung 
transplantation after COVID infection.3,4 Our patient 
population included several patients over 65 y of age 
and with outstanding comorbidities, such as morbid 
obesity and severe CAD requiring concurrent cardiac 
surgery at the time of transplant. These comorbidities 
are common among older patients and are associated 
with a mutual underlying disease mechanism, namely‚ 
an accelerated aging process.16 Additionally, more than 
half of the patients had a pre-existing chronic lung dis-
ease and thus are thought to be at an increased risk 
of mortality and morbidity following COVID infec-
tion.17,18 Despite these complexities, we observed strong 
posttransplant outcomes during the follow-up period of 
the study.

When performing lung transplantation in these high-
risk patients during the ongoing pandemic, we think it 
is important to minimize their surgical burden to poten-
tially reduce postoperative mortality and morbidity and 
promote faster recovery. To this end, we prioritize SLT 
as the first surgical option for them unless they have spe-
cific pathologies requiring DLT, such as cystic fibrosis and 
bronchiectasis. In a recently published study, we demon-
strated that SLT yields excellent outcomes for patients 
with severe pulmonary hypertension in whom DLT had 
been the preferred surgical option for several decades at 
most transplant centers.19 Of note, the mortality of lung 
transplant recipients who contract COVID-19 after lung 
transplantation remains as high as 20% to  40%.11,20 
Given the high risks inherent to COVID-19 infection in 
lung transplant recipients, the option for an SLT with the 
goal of reducing the patient’s surgical burden should be 
strongly considered‚ particularly for elderly patients and 

patients with outstanding comorbidities. Our findings in 
this series support this approach.

Posttransplant Venous Thromboembolism and 
Cardiac Manifestations of COVID-19

Venous thromboembolism (VTE) after lung transplan-
tation is common and has been associated with lower 
survival.21 It is also well known that COVID-19 pre-
disposes patients to VTE because  of hypoxia, excessive 
inflammation, platelet activation, endothelial dysfunc-
tion, and stasis.22 Lung transplant recipients for COVID-
19–related lung failure are thus quite susceptible to VTE. 
This was well demonstrated in our patient series in which 
50% of the patients exhibited deep venous thrombosis 
in their extremities during index admission and 10% of 
them experienced major pulmonary embolism requiring 
a readmission for intensive anticoagulant therapy despite 
prophylactic treatment. Based on these experiences, our 
current lung transplant protocol prioritizes proactive anti-
coagulation therapy with a therapeutic heparin drip fol-
lowed by a therapeutic dose of direct oral anticoagulant‚ 
which is commenced at the time of hospital discharge for 
all patients with COVID-19.

Other notable late complications, which led to the sole 
death in this series, were COVID-19–related myocarditis 
and cardiac arrhythmias. Because of the high frequency of 
cardiac manifestations in severely ill COVID patients,23 the 
team caring for sick patients with COVID-19-related lung 
failure must pay attention to the possibility of COVID-
19–related myocarditis and the progress of its unique 
pathology. Serial Doppler ultrasound tests in extremities 
and echocardiography‚ which are scheduled at postopera-
tively 2 wk, 3 and 6 mo following lung transplantation‚ 
are currently part of the standard protocol for posttrans-
plant follow-up of these patients at our institution.

Renal failure is another well-known consequence of 
COVID-19;24 however, no patients required hemodialysis 
following lung transplantation in this series. We speculate 
that‚ during the lung transplant procedure in particular in 
patients with severe pulmonary hypertension, intraopera-
tive MCS plays a preemptive role in stabilizing hemody-
namics and better preserving organ function, in particular 
in the kidneys, which is also discussed in our recently pub-
lished article.19

TABLE 6.

Literature review of lung transplantation for post-COVID lung failure

Author Type of study 
Number of 
recipients Study period Preoperative MCS 

UNOS disease 
etiology 

Type of  
transplant 

Median hos-
pital stay (d) 

Median 
follow-up (d) Deaths (n) 

Bharat3 Multicenter 12 May 2020– 
September 2020

11 ECMO‚ 
1 history of ECMO

CARDS DLT 37 80 1

Kurihara4 Single center 30 January 2020 -  
September 2021

17 ECMO CARDS DLT 28.5 351 0

Ko5 Multicenter 11 June 2020– 
June 2021

11 ECMO CARDS DLT 156 322 1

Lang6 Multicenter (2) 19 January 2020– 
May 2021

19 ECMO CARDS DLT 64 134 5

Current study Single center 20 January 2021– 
April 2022

2 ECMO 18 PCPF‚ 
2 CARDS

13 SLT‚ 
7 DLT

18 201 1

CARDS, COVID-related acute respiratory distress syndrome; DLT, double-lung transplant; ECMO, extracorporeal membrane oxygenation; MCS, mechanical circulatory support; PCPF, post-COVID 
pulmonary fibrosis; SLT, single-lung transplant; UNOS, United Network for Organ Sharing.
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Optimal Timing to Proceed With Lung 
Transplantation and Reversible Lung Injuries 
Associated With COVID-19

Whereas most prior reports detailing lung transplan-
tation for COVID-19–related lung failure advocate close 
monitoring for 4  to  6 wk after the onset of COVID-19 
infection before considering a patient for lung transplanta-
tion, essential questions regarding the reversibility of lung 
injuries associated with COVID-19 infection remain largely 
unanswered.3,4,7,10 Approximately half of the patients 
who underwent SLT in our study were noted to have an 
improvement in their remaining native fibrotic lung postop-
eratively. All the explanted lungs from these patients exhib-
ited advanced interstitial lung fibrosis‚ as well as extensive 
acute lung injuries‚ on pathological examination. For the 
moment, to avoid unnecessary lung transplantation, there 
would be nothing to do but follow up cautiously to see if the 
lungs improve even after listing. Correlation of qualitative 
and quantitative analysis of computed tomography  chest 
images with these pathologies25 is needed to better answer 
critical questions regarding the reversibility of COVID-19–
associated lung injuries and fibrosis. Furthermore, clinical 
trials of antifibrotic therapy for CARDS and PCPF are cur-
rently ongoing.26 These may become groundbreaking for 
treatment strategies combined with lung transplantation, 
which is in line with the findings of our study.

LIMITATIONS
The present study has several limitations. First, this 

study is a retrospective single-center analysis with a small 
and heterogeneous sample. However, our prior institu-
tional reports on COVID-19 infection demonstrate that 
the screening, diagnosis, and management of patients with 
COVID-19, including those who need lung transplantation, 
have been thoroughly incorporated into protocols that 
have been followed consistently at our institution over the 
course of the pandemic.11,27-29 Therefore, we believe that 
the heterogeneous characteristics are a unique manifesta-
tion of the pulmonary sequelae of a complex multisystem 
disorder. Secondly, currently‚ there are no clear diagnostic 
criteria or differentiation for the 2 UNOS COVID-19–
related codes (CARDS and PCPF). The 2 diagnoses may 
partially overlap; however, present data clearly showed 
that our cohort was different from previous reports of lung 
transplantation for CARDS.3-6 This should become better 
elucidated with further studies focused on explanted lung 
pathology and evolving radiographic diagnostic technol-
ogy. Third, because of the high number of SLTs‚ which is 
not the current trend, our findings could not be generalized 
to other institutions. Lastly, long-term survival outcomes 
are not yet known because of the limited follow-up period 
since the onset of the COVID-19 pandemic.

CONCLUSION
Our unique experience treating a heterogeneous patient 

population with COVID-19–related lung failure has 
yielded favorable transplant outcomes to date. The present 
series also sheds light on an evolving role for lung trans-
plantation and will help us determine an optimal strategy 
for managing the pulmonary sequelae of COVID-19, a 
complex multisystem disorder.
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