S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



© 2022 by The Society of Thoracic Surgeons
Published by Elsevier Inc.

L)

Check for
updates

Successful Lung
Transplantation From a
Donor Who Had
Recovered From Severe
Acute Respiratory
Syndrome Coronavirus 2

Pneumonia

Hye-Jin Kim, MD,

Dong Hoon Shin, MD, PhD,
Woo Hyun Cho, MD, PhD,
Dohyung Kim, MD, and
Hye Ju Yeo, MD, PhD

Department of Anesthesia and Pain Medicine, Pusan
National University Yangsan Hospital, Yangsan, Republic
of Korea; Department of Pathology, School of Medicine,
Pusan National University, Yangsan, Republic of Korea;
Division of Allergy, Pulmonary and Critical Care
Medicine, Department of Internal Medicine, Pusan
National University Yangsan Hospital, Yangsan, Republic
of Korea; Department of Thoracic and Cardiovascular
Surgery, Pusan National University Yangsan Hospital,
Yangsan, Republic of Korea; and Research Institute for
Convergence of Biomedical Science and Technology,
Pusan National University Yangsan Hospital, Yangsan,
Republic of Korea

During the present coronavirus disease 2019 (COVID-
19) pandemic, transplantation of donor lungs using
patients with a history of COVID-19 infection is a critical
issue. Donor-derived virus infection and graft
dysfunction are possible after transplantation. However
use of such lungs could save the lives of patients
requiring emergency transplantation. We successfully
transplanted lungs from a brain-dead donor who had
recovered from severe acute respiratory syndrome
coronavirus 2 into a severe respiratory failure patient
supported with extracorporeal membrane oxygenation
who needed an emergency transplant. At the 3-month
follow-up our patient showed no evidence of COVID-19
transmission or graft dysfunction.

(Ann Thorac Surg 2022;113:e351-e354)
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Unfortunately it is not possible to wait for an optimal
brain-dead donor; patients waiting for lung transplants
are at high risk for mortality because of donor shortage.
Therefore acceptance of a donor must be carefully deter-
mined according to the recipient’s condition. To date 1
case of lung transplantation from a previously COVID-19-
infected donor has been reported, but an extracorporeal
membrane oxygenation (ECMO) bridge was not used
before transplantation.” We successfully transplanted
lungs from a brain-dead donor who had recovered from
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) pneumonia into a patient supported with ECMO
who required an emergency transplant.

A 56-year-old woman with end-stage pleuro-
parenchymal fibroelastosis underwent venoarterial
ECMO because of consistently high pulmonary hyper-
tension combined with right heart failure (maximal
tricuspid regurgitation velocity, 3.7 m/s). She had been
on home oxygen therapy for 2 years while waiting for a
lung transplant. Fortunately a brain-dead donor was
allocated to her on day 2 of ECMO.

The donor was a 66-year-old woman who suffered
brain death from a traumatic subarachnoid hemorrhage.
Three months previously the donor had been hospital-
ized with pneumonia, and polymerase chain reaction
(PCR) confirmed COVID-19 infection (Figure 1). After 10
days of conservative treatment she was PCR-negative
and discharged home. One month later the pneumonia
had completely resolved and she remained PCR-
negative. Two months later she was admitted with a
traumatic subarachnoid hemorrhage; a nasopharyngeal
swab and bronchoalveolar lavage fluid were PCR-
negative for SARS-CoV-2. Liver and lung functions
were normal but kidney function was lost, requiring
continuous renal replacement therapy. After 6 days she
was diagnosed with brain death (she was
electroencephalogram-negative), and her organs were
donated. Preoperative bronchial washing was negative
for bacteria, fungi, and SARS-CoV-2 (by PCR test). No
pulmonary infiltrate or any sign of interstitial lung dis-
ease was evident on chest computed tomography (CT)
(Figures 2A and 2B). The partial pressure of arterial ox-
ygen was 584 mm Hg on 100% oxygen and the positive
end-expiratory pressure was 5 cm H,0O. The donor lungs
met the International Society for Heart and Lung
Transplantation COVID-19 guidelines.®> The liver was
sent elsewhere for urgent transplantation.

Pretransplantation the recipient’s nasopharyngeal
swab was PCR-negative for SARS-CoV-2. Bilateral,
sequential lung transplantation was performed with an
anterolateral thoracotomy under venoarterial ECMO
support. Donor lung biopsy samples revealed no sign of
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FIGURE 1 History of donor lung and transplant results. At the 3-month follow-up our patient showed no evidence of COVID-19 transmission or
graft dysfunction. (BAL, bronchoalveolar lavage; COVID-19, coronavirus disease 2019; LT, lung transplantation; NP, nasopharyngeal; PCR,
polymerase chain reaction; SAH, subarachnoid hemorrhage.)

COVID-19-induced injury or fibrotic sequelae (Figures 2C
and 2D). The lung biopsy sample lacked SARS-CoV-2
RNA, and the viral culture was negative. Standard
immunosuppression included basiliximab, tacrolimus,
mycophenolate mofetil, and methylprednisolone. The
empirical antibiotics were nystatin, sulfamethoxazole-
trimethoprim, and voriconazole.

The patient was extubated on postoperative day 3.
There were no postoperative complications, and she was
discharged on day 44 (Figure 3A). SARS-CoV PCR and
viral culture of bronchoalveolar lavage fluid samples
collected 7 and 30 days after lung transplantation were
negative. Routine chest CT performed on days 7 and 30
showed normal post-transplantation changes without

FIGURE 2 Imaging of donor lungs. (A) Chest radiograph and (B) chest computed tomography of donor lung before transplantation were normal.
(C, D) Histology of the lung biopsy sample was normal (hematoxylin and eosin stain; C, 40x; D, 400x).
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transplant changes without fibrosis.

FIGURE 3 Imaging after transplant. (A) Chest radiograph at 1 month and (B) chest computed tomography at 3 months showed normal post-

lung injury. On day 90 spirometry and chest CT were
both normal (Figure 3B).

COMMENT

Although vaccines against COVID-19 are now available,
COVID-19 variants are emerging.” In addition some ex-
perts warn that COVID-19 may be like the influenza virus
and thus very difficult to eradicate. Therefore an
increasing number of donors may be people who have
recovered from COVID-19 infection. In patients requiring
emergency lung transplantation it is necessary to accept
donors with COVID-19 histories after careful evaluation.

First repeated virus PCR tests are required to reduce
the risk for donor-derived transmission. To date 1
episode of donor-derived infection has been reported;
the donor had not undergone lower respiratory tract
testing." Because the sensitivity of such a test is higher
than that of an upper respiratory tract test, sampling of
both the upper and lower respiratory tracts is required.
Second donor lung function must be meticulously
evaluated. COVID-19 infection can cause acute lung
injury, but the long-term lung effects remain unknown.”
Even after the pneumonia resolves alveolar damage,
irreversible lung fibrosis, and respiratory dysfunction

may remain. Therefore careful CT and blood gas analysis
are required. The International Society for Heart and
Lung Transplantation states that donor lungs from pa-
tients who have recovered from COVID-19 are acceptable
if at least 28 days have passed from symptom onset, 2
PCR tests are negative, and no permanent organ damage
is detected. In our case the donor had been infected with
SARS-CoV-2 3 months before and had recovered after 1
month. SARS-CoV-2 PCR tests of the upper and lower
respiratory tracts were repeatedly negative, as was the
lung biopsy sample. Thus the risk of donor-derived
SARS-CoV-2 transmission was very low.

In conclusion we safely placed lungs from a donor
who had recovered from COVID-19 pneumonia in a se-
vere respiratory failure patient supported with ECMO.
Before transplantation repeated upper and lower respi-
ratory tract tests were negative for SARS-CoV-2 and
chest CT revealed no residual lung injury. The lungs
were successfully transplanted; there was no viral
transmission or other complication. Although the
follow-up period was short, this was the only option to
save her life. Further studies are required to determine
long-term safety and effectiveness. Acceptance of a
donor with a COVID-19 history must depend on the re-
cipient’s condition.
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