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Transplantat
ABSTRACT
We report 2 cases of bilateral lung transplantation for nonresolving coronavirus disease 2019
associated respiratory failure. In the first patient, the severe acute respiratory syndrome coronavi-
rus 2 infection caused acute respiratory distress syndrome requiring prolonged extracorporeal
membrane oxygenation support; in the second patient, coronavirus disease 2019 resulted in irre-
versible pulmonary fibrosis requiring only ventilatory support. The 2 cases represent the 2 ends
of the spectrum showing significant differences in preoperative and postoperative courses.
THE first European report of lung transplantation (LTx) for
severe coronavirus disease 2019 (COVID-19)−associated

acute respiratory distress syndrome (ARDS) by Lang et al [1]
was quickly followed by reports from high-volume centers in
the United States, Italy, and India [2,3]. To our knowledge,
there have been 23 cases of LTx for COVID-19−related pulmo-
nary disease reported in the literature so far [3-5]. Experiences
are limited, and data on patient selection, postoperative care,
and outcomes remain scarce.
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CASE PRESENTATION
Case 1

In December 2020, a successful LTx was performed in a 34-
year-old male patient with COVID-19−associated ARDS with-
out significant comorbidities Fig. 1.
Mechanical ventilation was required for 11 days, followed by

extracorporeal membrane oxygenation (ECMO) support for
27 days without any clinical or radiological improvement. The
patient was then listed for LTx. The patient was deeply sedated
using a maximum dose of sevoflurane, dexmedetomidine, mida-
zolam, fentanyl, and neuromuscular blockers because every
attempt to reduce sedation resulted in agitation and clinical
deterioration. The patient was therefore unable to discuss treat-
ment options and consent to LTx.
A size-reduced (without the middle lobe and lingula) donor

lung of predicted total lung capacity (pTLC) of 7.7 L was trans-
planted to this patient with a pTLC of 7.3 L. ECMO was
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successfully removed in the operating room, but because of
ventilatory problems (low tidal volumes and elevated partial
pressure of carbon dioxide) after approximation of the ribs, the
definitive chest closure was delayed for 2 days.
The patient was weaned from mechanical ventilation on post-

operative day (POD) 120, transferred to the medical ward on
POD 138, and discharged home on POD 178 Fig. 2. During
this long postoperative course, he also became severely
depressed and received psychiatric evaluation and treatment.
Case 2

In February 2021, a second successful LTx was performed in a
previously healthy 53-year-old man with respiratory failure for
irreversible post-COVID-19 pulmonary fibrosis Fig. 3.
The patient was listed for LTx after 57 days of mechanical

ventilation without any clinical and radiological improvement.
In addition to pressure-controlled ventilation with high oxygen
concentration, inhaled nitric oxygen was administered, but
ECMO support was not needed. The patient did not require any
sedation and was undergoing physiotherapy while being
mechanically ventilated. He was also able to discuss treatment
options and consent to LTx.
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Fig 1. Patient 1 pretransplant chest x-ray and computed tomography.

Fig 2. Timeline comparison for patient 1 and patient 2. ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit; MV,
mechanical ventilation; PCR, polymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SDU, step-
down unit; VV, veno-venous.
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An entire right lung and a left upper lobe of a donor lung with
pTLC of 7.3 L were transplanted to this patient with pTLC of
7.0 L. The patient was weaned from mechanical ventilation on
POD 13, transferred to the medical ward on POD 23, and dis-
charged home on POD 52 Fig. 2.
DISCUSSION

Although both patients received LTx for severe respiratory fail-
ure after COVID-19 pneumonia, their conditions differed sig-
nificantly, resulting in 2 completely different postoperative
pathways.

1. The patient with COVID-19 with ARDS required deep seda-
tion with ECMO support and later underwent LTx without
first-person consent, resulting in an extremely prolonged
hospital stay.

2. The patient with post-COVID-19 pulmonary fibrosis was, on
the other hand, fully conscious and ambulatory, albeit mechan-
ically ventilated, and recovered very rapidly after LTx.
Data on ECMO bridge to transplantation from large-volume
centers show improved outcomes in awake patients who managed
to undergo physiotherapy and become ambulatory [6]. In our 2
cases, the pretransplant rehabilitation significantly improved out-
comes and speeded up weaning from mechanical ventilation.
When facing the challenge of lung transplantation in patients

with COVID-19, the selection criteria are critical and may
require some adjustments to those proposed by Cypel and
Keshavjee [7].

� Many patients with COVID-19−related ARDS require deep
sedation to reduce oxygen consumption and breathing over-
drive. Thus, discussing LTx with the patient may often be hin-
dered [8,9] and was possibly the main factor to trigger
depression in our first patient, which was only worsened by
the loss of 2 family members because of COVID-19. Consid-
ering that depression and anxiety are risk factors for morbidity
and mortality after organ transplantation [10], every step
should be taken to ensure first-person consent and help the
patient accept a life with a transplanted organ and lifelong



Fig 3. Patient 2 pretransplant chest x-ray and computed tomography.
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immunosuppression. Nonetheless, as our experience indicates,
when it comes to severe ARDS that require urgent life-saving
lung transplantation, this may not always be possible.

� We also believe that the upper age limit should not exceed
55 years for several reasons. The median age of patients not
recovering from ECMO support for COVID-19−related
ARDS in a cohort of patients from Schmidt et al [8] was
52 years with an interquartile range of 48 to 58 years. Given
the increased risk for a severe course of COVID-19 in the pop-
ulation aged over 55 years [11], the 55 to 65 age group may
easily exceed the limited LTx capacity and incapacitate centers
from transplanting younger and more promising candidates and
patients with other indications. Moreover, recipient age is a pre-
dictor of postoperative mortality after ECMO bridging [12].

This work complied with the Declaration of Helsinki.
CONCLUSIONS

Lung transplantation should remain primarily a therapy for end-
stage chronic pulmonary disease, although it could occasionally
be used to treat ARDS. A broader international consensus
should be sought to simplify decision making and avoid possi-
ble ethical concerns, especially during a pandemic.
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