Arch Clin Infect Dis. 2021 June; 16(3):e115408.

doi: 10.5812/archcid.115408.

Published online 2021 November 23.

Case Report

COVID-19: Unilateral Involvement of Transplanted Lung, Sparing

Contralateral Fibrotic Lung

Mohammad Ali Kazemi', Nasrin Nikravangolsefid
¢ and Behnaz Moradi ®7"

Hossein Ghanaati @ °, Morteza Sanei Taheri

2 Hamidreza Abtahi?, Shahideh Amini*,

'Department of Radiology, Amiralam Hospital, Tehran University of Medical Sciences, Tehran, Iran

zFacul'cy of Medicine, Iran University of Medical Sciences, Tehran, Iran

*Department of Pulmonary and Critical Care, Advanced Thoracic Research Center, Imam Khomeini Hospital Complex, Tehran University of Medical Sciences, Tehran, Iran
“Department of Clinical Pharmacy, Faculty of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran
*Department of Radiology, Advanced Diagnostic and Interventional Radiology Research Center (ADIR), Medical Imaging Center, Imam Khomeini Hospital Complex, Tehran

University of Medical Sciences, Tehran, Iran

®Department of Radiology, Shohada-E-Tajrish Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran
"Department of Radiology, Yas Hospital Complex, Tehran University of Medical Sciences, Tehran, Iran

"Corresponding author: Department of Radiology, Yas Hospital Complex, Tehran University of Medical Sciences, Tehran, Iran. Email: b.moradiso@gmail.com

Received 2021 April 24; Revised 2021 November 06; Accepted 2021 November 14.

Abstract

sives and have comorbidities.

involved.
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Introduction: Organ transplant recipients might be more likely to develop COVID-19, as they receive long-term immunosuppres-

Case Presentation: Herein, we reported the case of a 32-year-old man with unilateral lung transplantation due to unclassifiable
lung fibrosis on pathologic evaluation who presented with cough, fever, and headache. After evaluation with RT-PCR test and chest
CT scan, COVID-19 in the previously transplanted lung was diagnosed. However, the other non-transplanted fibrotic lung was not

Conclusions: Lack of COVID-19 involvement in the fibrotic lung tissue in our case without any other risk factors might be related to
the fact that the lung with underlying diseases was less susceptible to COVID-19 as unhealthy lungs have lower ACE2 receptors, or it
might be related to genetic differences between the donor and recipient.

1. Introduction

In December 2019, the novel coronavirus (SARS-CoV-2)
that led to coronavirus disease 2019 (COVID-19) was first
identified in Wuhan, China (1). Solid-organ transplant re-
cipients might be more likely to develop COVID-19, as they
receive long-term immunosuppressives and have comor-
bidities (2). A number of cases have been published on
COVID-19 pneumonia in solid-organ transplant recipients
(3-6). Verleden et al. showed a high rate of hospital ad-
mission (eight of ten), but with low mortality rate (one of
ten), in patients with lung transplantation who developed
COVID-19. Symptoms in their patients were quite compara-
ble to a non-transplanted population and was nearly mild
to moderate (6). Bilateral ground glass opacities were seen
in six patients, whereas the remaining four cases had no ra-
diologic abnormalities (6). However, in the study by Saez-

Gimenez,among 44 lung transplanted cases, the mortality
(39%)and morbidity rates were quite high. Acute parenchy-
mal abnormalities were found in 73% of cases on chest ra-
diography, and 84% of the patients required some degree
of respiratory support, and 30% were admitted to interme-
diate or intensive critical care units (7).

So far, COVID-19 infection in the unilateral transplanted
lung without involving the other non-transplanted lung
has not been reported.

2. Case Presentation

A 32-year-old man underwent unilateral left-side lung
transplantation due to unclassifiable lung fibrosis on
pathologic evaluation three years ago, and since then,
he had received tacrolimus, mycophenolate mofetil, and
prednisolone. He visited the hospital with fever, cough,
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headache, nausea, vomiting, and myalgia, which had
started about four days before admission. General physical
examination included an oral temperature of 38°C, a heart
rate of 95 beats per minute, a respiratory rate of 20 breaths
per minute, and a blood pressure of 90/60 mmHg. Arterial
blood oxygen saturation was 87%, and RT-PCR test for SARS-
COV-2 was positive. The initial leukocyte count was 800 uL
(Lymph: 6.2%). On the chest CT scan, patchy ground glass
opacities, crazy paving pattern, and traction bronchiecta-
sis were present in the transplanted left lung. However, no
new findings other than signs of old fibrosis, such as retic-
ulation and traction bronchiectasis, were detected in the
right lung (Figure 1).

During hospitalization, he received famotidine 20 mg
twice a day, remdesivir with a loading dose of 200 mg, a
maintenance dose of 100 mg intravenously every 24 hours
for a five-day course, dexamethasone 4 mg twice a day,
granulocyte colony stimulating factor (GCSF)300 mcg sub-
cutaneously daily, and enoxaparin 40 mg subcutaneously
daily.

On day 11 of admission, he recovered and was released
from the hospital. Lung opacities on the chest CT were re-
solved, and only linear opacity and traction bronchiectasis
(Figure 1) remained in the left lower lung lobe. Leukocyte
count elevated after treatment (10000 pL, Lymph: 28%).

3. Conclusions

Our young patient experienced COVID-19 pneumo-
nia in the transplanted lung without affecting the non-
transplanted fibrotic lung, which might be related to ge-
netic differences between the donor’s and recipient’s lungs
(8,9).

It was demonstrated that a spike (S) protein of SARS-
CoV-2 specifically detects the host angiotensin-converting
enzyme 2 (ACE2) receptor to enter and replicate the virus
into the host cells. In particular, the ACE2 receptor is ex-
pressed in type 2 alveolar epithelial cells in the lungs, heart,
kidney, and gastrointestinal tract. However, the large sur-
face area in the lungs is considered the main host for virus
replication (10). Alveolar epithelial type Il cells, as the main
target of ACE2 in the lung, grow rapidly in pulmonary fi-
brosis, but ACE-2 receptor reduced (11). In addition, the dis-
tribution of ACE2 in different organs was significantly asso-
ciated with the clinical symptoms of SARS-CoV-2 infection.

Different host susceptibilities is a probable main factor for
developing organ failure and disease severity (12).

Although the exact mechanisms of SARS-CoV-2-
induced acute respiratory distress syndrome (ARDS)
and progression to the severe disease are unclear, different
mechanisms of lung injury were previously suggested,
including direct damage due to viral replication, local
inflammatory response, cytokine storm, and the systemic
inflammatory response (13, 14). Some cytokines such as
IL-2, IL-8, IL-10, and IL-12 were found to be increased in
pulmonary fibrosis, but IFN-y level decreased in these
patients (15). M-CSF, IL-10, IFN-a2, IL-17, IL-4, IP-10, IL-7,
[L-1ra, G-CSF, IL-12, IFN-y, IL-1¢, IL-2, HGF, and PDGF-BB were
significantly correlated with lung-injury Murray score and
could predict severe COVID-19 (16).

Interestingly, patients with asthma were not more
likely to develop severe COVID-19 pneumonia requiring
hospitalization (17). Lack of COVID-19 involvement in the
fibrotic lung tissue in our patient and no increased risk of
some pulmonary diseases such as asthma for COVID-19 in-
fection showed that underlying lung diseases mightbe less
likely to develop COVID-19 as unhealthy lungs have lower
ACE2 receptors.

In sum, genetic differences and lung vulnerability
to COVID-19 due to different ACE-2 distributions between
donor’s healthy lung and our patient’s fibrotic lung might
be the cause of COVID-19 involvement in the donor’s lung.
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Figure 1. Computed tomography scan manifestation of lung fibrosis and COVID-19 in a 32-year-old man with unilateral lung transplantation due to unclassifiable lung fibro-
sis. (A) Initial CT scan, before transplantation: Bilateral lungs showed reticulation (thin red arrows) with left-side cyst formation (thick blue arrow). Pathologic evaluation
confirmed fibrosis suggestive of idiopathic end-stage lung disease. (B) Same CT scan as (A), left side superimposed pneumothorax (blue arrow) was present. (C, D) The patient
underwent unilateral left side lung transplantation three years ago. Right lung reticulation (thin red arrow) and traction bronchiectasis (thick blue arrow) suggestive of fibro-
sis were present. (E) Chest CT scan showed patchy ground glass opacities due to involvement with COVID-19 (blue arrows) in the left transplanted lung with no involvement
of the right fibrotic non-transplanted lung. (F) Same CT scan as in (E) with left lower lobe crazy paving (thick blue arrow) and traction bronchiectasis (thin red arrow). (G) CT
scan of the patient 10 days after the previous CT (E, F) with significant resolution of the disease and linear opacity (blue arrow) of the left lung. (H) Same CT scan as in F shows
significant resolution of the left ground glass opacities. Traction bronchiectasis (blue arrows) is still visible.
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