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Pulmonary cavitation in a patient with coronavirus disease 2019
during lenvatinib treatment for thyroid carcinoma: a case report
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Abstract: Lenvatinib, a multi-tyrosine kinase inhibitor, is used for the treatment of thyroid carcinoma.
However, it can cause pneumonia and pulmonary cavitation leading to pneumothorax. The mechanism
underlying the occurrence of cavitation and pneumothorax is not well understood. Coronavirus disease
2019 (COVID-19), which is an infectious condition characterized primarily by pneumonia, is sometimes
accompanied by pulmonary cavitation. Patients with COVID-19 who present with pulmonary cavitation may
have a poor prognosis. In the present case, a patient with papillary thyroid carcinoma presented with multiple
pulmonary metastatic tumors that were treated with lenvatinib. After 9 weeks from treatment initiation, he
experienced fever and presented with pulmonary consolidation and ground-glass opacity (GGO). Pneumonia
improved after the withdrawal of lenvatinib. After 21 weeks from treatment initiation, he developed fever
again and the clinical tests led to the diagnosis of COVID-19. Computed tomography (CT) showed new
GGO in both sides of the lung. Therefore, the patient was diagnosed with moderate COVID-19. He was
treated with dexamethasone plus remdesivir, and GGO due to COVID-19 disappeared. However, the
previous pulmonary shadow associated with lenvatinib became a cavitary lesion. The initial CT findings of
COVID-19 and pneumonia associated with lenvatinib are similar. Thus, both conditions must be considered

for a differential diagnosis in patients presenting with GGO during lenvatinib treatment.
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Introduction

Lenvatinib is a multi-tyrosine kinase inhibitor that suppresses
angiogenesis. It is currently used for the treatment of
radioactive iodine-refractory differentiated thyroid
carcinoma because of its clinical benefits (1). Recent studies
have reported a few cases where pulmonary cavitation
occurred mainly in patients presenting with pulmonary
metastases during lenvatinib treatment (2-4). This may lead
to pneumothorax, which prompts the discontinuation of

cancer treatment. However, the mechanism underlying the

occurrence of pulmonary cavitation and pneumothorax is not
well understood.

Recently, coronavirus disease 2019 (COVID-19) has been
found to be an important cause of pneumonia. Pulmonary
cavitation rarely occurs in patients with COVID-19, and
it is associated with a high morbidity and mortality (5-7).
The initial imaging findings of pneumonia associated with
lenvatinib and COVID-19 are similar. Therefore, clinicians
must be aware of the fact that pulmonary cavitation can
result from either by COVID-19 or lenvatinib treatment.
We present the following case in accordance with the CARE
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Figure 1 Pneumonia associated with lenvatinib. (A) At 4 months before lenvatinib treatment initiation. (B) At 9 weeks after lenvatinib

treatment initiation. (C) At 21 weeks after lenvatinib treatment initiation. The patient presented with COVID-19. CT showed consolidation

and GGO in the upper lobe of the left lung (B). After 2 weeks of lenvatinib withdrawal, the fever subsided and the lesion became cavitary (C).

COVID-19, coronavirus disease 2019; CT, computed tomography; GGO, ground-glass opacity.

Figure 2 Pneumonia caused by COVID-19. (A) At 9 weeks after lenvatinib treatment initiation. (B) At 21 weeks after lenvatinib

treatment initiation. The patient presented with COVID-19. (C) At 31 weeks after lenvatinib treatment initiation. CT showed GGO in
both sides of the lung (arrows in B), and the viral antigen and RTPCR tests confirmed COVID-19. After the treatment for COVID-19,

GGO disappeared. However, pleural effusion worsened (arrow in C). Thyroid carcinoma progressed after the withdrawal of lenvatinib.

COVID-19, coronavirus disease 2019; CT, computed tomography; GGO, ground-glass opacity; RTPCR, reverse transcriptase polymerase

chain reaction.

reporting checklist (available at https://apm.amegroups.
com/article/view/10.21037/apm-21-2663/rc).

Case presentation

A 31-year-old man presented to our hospital with a mass in
his right neck. His anamnesis revealed Wolff-Parkinson-
White syndrome and asthma in childhood. He had no
family history of cancer. He was diagnosed with papillary
thyroid carcinoma (T2N1bMO, the Union for International
Cancer Control, eighth edition), and total thyroidectomy,
bilateral neck dissection, and upper mediastinal dissection
were performed. After 2.5 years of surgeries, he presented
with multiple pulmonary metastatic tumors and an elevated
blood thyroglobulin level. Radioactive iodine therapy and
scintigraphy revealed no uptake in the pulmonary metastatic
tumors. After 4 years and 11 months of the surgeries,
pulmonary metastasis progressed and pleural effusion
appeared. Therefore, lenvatinib treatment was initiated at a

© Annals of Palliative Medicine. All rights reserved.

reduced dose of 20 mg/day because of the history of Wolff-
Parkinson-White syndrome.

The patient developed proteinuria 5 weeks after treatment
initiation, and the dose was reduced to 14 mg/day. He had
fever at 9 weeks, and computed tomography (CT) showed
consolidation and ground-glass opacity (GGO) in the upper
lobe of the left lung where no metastasis was observed
in a previous CT (Figure I). The results of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) antigen
and reverse transcriptase polymerase chain reaction (RTPCR)
tests were negative, and the fever disappeared 2 weeks after
lenvatinib withdrawal.

At 21 weeks after treatment initiation, he developed
fever again and tested positive for the SARS-CoV-2. CT
revealed a new GGO in both sides of the lung (Figure 2).
The previous pulmonary shadow became a cavitary lesion.
Because the patient’s oxygen saturation level was 92% on
room air, oxygen therapy via a nasal cannula was initiated.

He was diagnosed with moderate COVID-19 based on the
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Remdesivir 200 ‘ 100 100 100 100
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Figure 3 Clinical course of COVID-19. The patient was hospitalized on Day 4 of illness. He required oxygen therapy via a nasal cannula
for 2 days. Intravenous remdesivir at a dose of 200 mg/day was administered. Then, the dose was reduced to 100 mg/day for 4 days more.
Moreover, the patient received oral dexamethasone at a dose of 8 mg/day for 5 days. Next, the dose was reduced to 4 mg/day for 5 days.
Subcutaneous heparin calcium 5,000 units twice daily was administered as a venous thromboembolism prophylaxis treatment. COVID-19,

coronavirus disease 2019.
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Figure 4 Graph showing the dose of lenvatinib and the time since treatment initiation. The timings of CT, viral tests, and fevers are
depicted in the graph. The timings of CT A, B, and C match those shown in Figure 2. At 9 weeks after lenvatinib treatment initiation, the
patient developed fever and pneumonia, which improved after the withdrawal of lenvatinib. At 21 weeks after lenvatinib treatment initiation,
he developed fever again and tested positive for the SARS-CoV2. CT, computed tomography; SARS-CoV-2, severe acute respiratory

syndrome coronavirus 2.

Japanese authorities’ criteria. Treatment with dexamethasone pulmonary metastases worsened and pulmonary cavitation
plus remdesivir and unfractionated heparin, which was used remained. Owing to the progression of thyroid carcinoma,
as a venous thromboembolism prophylaxis, was initiated. lenvatinib at a dose of 10 mg was started (Figure 4).

On Day 2 of treatment, his body temperature normalized All procedures performed in the study were in
and the supplemental oxygen therapy was discontinued. accordance with the ethical standards of the institutional
He was discharged on Day 8 of hospitalization (Figure 3). research committee and with the Declaration of Helsinki
The result of the SARS-CoV-2 RTPCR test performed (as revised in 2013). A written informed consent was
on Day 11 of illness was positive. However, the test result obtained from the patient for the publication of this case
was negative on Day 21 of illness. CT scan performed at report and accompanying images. A copy of the written
6 weeks of illness showed that the GGO in both sides of consent is available for review by the editorial office of this

the lung had disappeared. At 10 weeks, pleural effusion and journal.
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Discussion

Lenvatinib is a multi-tyrosine kinase inhibitor that
suppresses signaling via the vascular endothelial growth
factor receptors 1-3, fibroblast growth factor receptors 1-4,
platelet-derived growth factor receptor alpha, and the
RET and KIT proto-oncogene receptor tyrosine kinases.
The primary antitumor effect of lenvatinib is exerted
through the inhibition of angiogenesis (8,9). Some studies
have reported the occurrence of pulmonary cavitation and
pneumothorax during lenvatinib treatment for pulmonary
metastasis in patients with thyroid cancer (3,4). In
a retrospective cohort study of patients with thyroid cancer,
12% of a total of 83 patients with pulmonary metastasis
developed cavitation during a treatment with tyrosine
kinase inhibitors (10).

Angiogenesis inhibitors such as bevacizumab and
pazopanib can also cause pulmonary cavitation and
pneumothorax (11). The incidence rate of pneumothorax
due to pazopanib treatment for metastatic soft tissue
sarcomas has been reported to be 3.3-14% (12-14). Both
the check-valve induced by tumor obstruction of airway and
the pulmonary infarct caused by tumor embolism may lead
to cavitation and pneumothorax (15).

COVID-19 is an infectious disease characterized
primarily by pneumonia. Its most common finding on
CT is GGO, typically with a peripheral and subpleural
distribution. Later in the clinical course of the disease, the
CT findings vary, and these include focal consolidation, a
crazy paving pattern, a reverse halo sign, and a white lung
appearance, which is an indicative of extensive GGO in the
entire lung (16,17). In some cases, pulmonary cavitation is
associated with COVID-19. Cavitation may correlate with
diffuse alveolar damage, intra-alveolar hemorrhage, and
parenchymal cell necrosis (5). Moreover, it is associated
with secondary complications such as hemoptysis and
pneumothorax and with a poor prognosis (7). Secondary
bacterial infection during COVID-19 treatment may
also induce lung cavitation, which can be improved with
antibacterial drugs (6).

In the present case, an indistinct shadow appeared in the
patient’s lungs around the consolidation after lenvatinib
treatment initiation; afterward, it became a cavitary lesion.
On the other hand, when the patient had COVID-19,
multiple well-defined GGOs appeared on both sides of
the lung. Although some reports have stated that lung
metastasis leads to cavitation due to tumor necrosis, no
tumor was detected in our patient at the site of cavitation.

© Annals of Palliative Medicine. All rights reserved.

Because the patient was not at a late stage of COVID-19
and showed improvements without having to use any
antibacterial drugs, pulmonary cavitation might not have
induced by COVID-19. The causes of pulmonary cavity
include the presence of small lesions undetectable on CT
or the effect of lenvatinib on angiogenesis. Pulmonary
cavitation may occur at sites without lung metastases
during lenvatinib treatment. As other differential diagnoses,
the late stage of COVID-19 and secondary bacterial
infection should also be considered during the COVID-19

pandemic.
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