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A B S T R A C T   

Coronavirus disease 2019 (COVID-19) is an emerging viral disease with a mortality that depends on the in-
dividual’s condition. Underlying comorbidities are major risk factors for COVID-19-related morbidity and 
mortality. However, information regarding the clinical course of COVID-19 in patients with rare respiratory 
system diseases is lacking. Here, we present a case of severe COVID-19 in a patient with advanced sporadic 
lymphangioleiomyomatosis (LAM) who was awaiting lung transplantation. She experienced a marked worsening 
of her respiratory status despite the limited size of the infiltrations seen on chest computed tomography. She 
responded to treatment with dexamethasone and remdesivir, and did not require mechanical ventilation. She 
recovered her pre-COVID-19 respiratory function. This case illustrates that patients with severe lung paren-
chymal destruction due to advanced LAM are at risk of worsening hypoxemia, but may not have a bad outcome if 
managed appropriately. Prevention and early diagnosis of COVID-19 are crucial in patients with advanced LAM. 
Future studies are needed to improve understanding of the clinical features and optimal treatment of COVID-19 
in patients with LAM.   

1. Introduction 

Coronavirus disease (COVID-19) is an emerging virus disease for 
which mortality depends on the host’s condition. Underlying comor-
bidities such as hypertension, diabetes, and respiratory system diseases 
have been identified as significant risk factors for COVID-19-related 
morbidity and mortality [1]. However, information regarding the clin-
ical course of COVID-19 in patients with rare respiratory system diseases 
is lacking. 

Lymphangioleiomyomatosis (LAM) is a rare, systemic neoplastic 
disease that occurs almost exclusively in women. It has a benign histo-
logical appearance and is characterized by pulmonary infiltration of 
smooth muscle cells and cystic destruction [2]. The main clinical fea-
tures are progressive dyspnea, deterioration of lung function, and 
recurrent pneumothorax [3,4]. LAM is associated with inappropriate 
activation of mammalian target of rapamycin (mTOR) signaling, which 
regulates cellular growth and lymphangiogenesis [5]. Treatment with 
mTOR inhibitors is recommended to stabilize lung function in patients 

with abnormal or declining lung function [2]. Lung transplantation is 
the only effective treatment option for patients with advanced LAM [6, 
7]. 

Here, we present a case of severe COVID-19 in a patient with 
advanced sporadic LAM who was awaiting lung transplantation. 

2. Case report 

A 39-year-old woman was admitted to our hospital with a 1-week 
history of fever and cough. Two years earlier, she had been diagnosed 
with sporadic LAM based on histopathological findings on a lung tissue 
biopsy. One year earlier, she had been started on rapamycin (2 mg/day) 
and 3 L/min of supplemental oxygen, administered via a nasal cannula. 
She had a history of recurrent secondary spontaneous right-sided 
pneumothorax. Due to progressive respiratory failure, she was on the 
waiting list for lung transplantation. At baseline, prior to developing 
COVID-19, spirometry showed a forced expiratory volume in 1 s of 520 
mL, 24.9% of the predicted value. Chest computed tomography (CT) 
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images taken one month before admission showed marked cystic 
destruction of the lung parenchyma due to LAM throughout both lungs 
(Fig. 1A). 

On admission, her respiratory rate and pulse oximetry on 5 L/min of 
oxygen administered via a nasal cannula were 21 breaths/min and 90%, 
respectively, revealing a deterioration of her baseline respiratory con-
dition. She tested positive for severe acute respiratory syndrome coro-
navirus 2 on a real-time reverse transcriptase-polymerase chain reaction 
(RT-PCR) test of a nasopharyngeal swab. Chest CT showed slight infil-
tration of the lungs with diffuse multiple cysts due to LAM in both lower 
lobes (Fig. 1B). Laboratory tests showed a decreased lymphocyte count 
(509 cells/μL), but other test results such as D-dimer, ferritin, and C- 
reactive protein levels were normal. 

She was initiated on dexamethasone (6 mg/day) and remdesivir (200 
mg on day 1, followed by 100 mg daily). The rapamycin was dis-
continued because of the risk of drug-induced lymphopenia and 
immunosuppression when combined with steroids. She was treated with 
dexamethasone and remdesivir for 7 and 5 days, respectively. Her res-
piratory condition gradually returned to its pre-COVID-19 state while 
the RT-PCR test was positive again on the sixth day after admission. 
During her hospitalization, serial sputum cultures were negative and 
there was no evidence of co-infection. She was discharged 12 days after 
admission. At an outpatient follow-up visit 2 weeks later, her general 
condition was good, without a recurrence of symptoms. 

3. Discussion 

We present a case of severe COVID-19 in a patient with advanced 
sporadic LAM who was awaiting lung transplantation. Despite the 
limited size of the chest CT infiltrations, the patient experienced a 
marked worsening of her respiratory status. She responded to treatment 
with dexamethasone and remdesivir, and did not require mechanical 
ventilation. To our knowledge, this is the first case of COVID-19 in a 
patient with advanced LAM awaiting lung transplantation. 

The general clinical course of COVID-19 in patients with LAM is 
unknown because LAM is a rare disease. There has only been one pub-
lished case report of laboratory-confirmed COVID-19 in a patient with 
LAM [8]. The patient eventually died of worsening bilateral interstitial 
pneumonia. In contrast to our case, the patient was older, did not receive 
rapamycin at baseline, and did not receive dexamethasone after diag-
nosis. However, the factors that affect the outcome of COVID-19 in pa-
tients with LAM remain unclear. 

The CT hallmarks of COVID-19 are bilateral peripheral ground-glass 
opacities, with or without consolidation [9,10]. These radiological 
findings could not be identified in this case patient because she had little 
lung parenchyma due to advanced LAM. The main clues to the presence 
of COVID-19 pneumonia were the worsening of her respiratory symp-
toms and lymphopenia. Lymphopenia has been reported to be present in 
about 60–80% of patients with COVID-19 and is the most common 
laboratory finding [11]. In addition, focusing on the complication of 
viral infection, the past report has demonstrated that a pregnant patient 
with lymphangioleiomyomatosis who was also infected with influenza A 
developed acute respiratory distress syndrome requiring extracorporeal 
membrane oxygenation support [12]. CT scans before the development 
of acute respiratory distress syndrome were not performed in this case, 
but this case suggests that complications of viral infections in patients 
with LAM can lead to a critical respiratory condition. Considering that 
our patient had severe COVID-19, despite the slight radiological 
changes, early diagnosis and treatment of COVID-19 without under-
estimating small areas of consolidation may be important in patients 
with advanced respiratory conditions associated with severe destruction 
of the lung parenchyma, such as LAM. 

Rapamycin, which is a macrolide immunosuppressant that inhibits 
mTOR, might have therapeutic effects on COVID-19 [13,14], and affects 
host factors by inhibiting viral particle synthesis and replication and 
controlling cytokine storms [13]. Moreover, rapamycin can inhibit the 
activation of memory B cells, thus preventing antibody-dependent 
enhancement, which is thought to be a cause of cytokine storms in 

Fig. 1. Chest computed tomography (CT) images in the axial and coronal views, before and after the onset of COVID-19. (A) CT images one month before admission 
showing cystic destruction of the lung parenchyma throughout both lungs. (B) CT images on admission showing slight consolidation of the lungs with diffuse multiple 
cysts (arrows) in the lower lobes. 
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COVID-19 [14]. Conversely, rapamycin may have an adverse effect on 
infectious diseases, including COVID-19, because of its immunosup-
pressive effects [8]. In this case, treatment with rapamycin at symptom 
onset might have helped to prevent progression to critical COVID-19. 
However, the potential therapeutic effects of rapamycin on COVID-19 
have not been established. Currently, several clinical trials are under-
way to assess the efficacy of sirolimus in patients with COVID-19 
(NCT04341675, NCT04461340, NCT04948203). 

A recent study found that type II pneumocytes expressing 
angiotensin-converting enzyme 2 might be upregulated in LAM lung 
epithelial cells [15]. Therefore, clinicians should be aware that patients 
with LAM might be at a higher risk of contracting severe COVID-19, even 
when radiological changes are mild. In patients with advanced LAM, 
early detection of COVID-19 and infection control measures are essential 
to reduce morbidity and mortality. 
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