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Lung Related Complications in Patients with
Advanced Thyroid Cancer during Lenvatinib
Therapy: Case Series and Literature Review
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Lenvatinib prolongs the survival of patients with advanced thyroid cancer. At initiation of lenvatinib therapy,
advanced thyroid cancer patients frequently have lung metastasis and are vulnerable to pulmonary complications
due to concealed lung damage caused by previous therapies including radioactive iodine (RAI) therapy. Among
24 patients treated with lenvatinib, pulmonary events were observed in three patients with lung metastasis,
including one with interstitial lung disease (ILD) and two with pneumothorax. One patient who was previously
treated with 750 mCi RAI developed uncontrolled ILD after lenvatinib therapy and died of respiratory failure. Two
pneumothorax cases had previous cavitation of metastatic lung nodules. Pneumothorax resolved spontaneously
in both patients. Pulmonary events in patients with lung metastases treated with lenvatinib are uncommon and
manageable in most cases, but may be fatal if detection and management are delayed. Special attention should
be given to patients with lung metastasis treated with high cumulative dose of RAI therapy or cavitary changes

that develop after lenvatinib therapy.
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Introduction

Lenvatinib is available for patients with locally ad-
vanced or metastatic radioactive iodine-refractory dif-
ferentiated thyroid cancer (RR-DTC).” Various adverse
events (AEs) caused by lenvatinib therapy have been
reported and the well-known lenvatinib-related AEs
include hypertension, proteinuria, fatigue, decreased
weight, nausea, and stomatitis.>® However, infrequent
drug-related AEs can be overlooked and affect survival
due to delayed intervention. The most common distant
metastatic site of DTC is the lung and most such pa-
tients are previously treated with radioactive iodine

(RAI) therapy.” Therefore, lenvatinib therapy is fre-
quently administered to RR-DTC patients who have
vulnerable lungs due to RAI therapy or are susceptible
to lung metastasis, which can cause uncommon pul-
monary events including pulmonary hypertension,
vascular events, pneumothorax, and interstitial lung
disease (ILD).” A small number of lenvatinib-related
pneumothorax cases have been described in patients
with rapidly growing anaplastic thyroid cancer (ATC),%”
however, to the best of our knowledge, occurrence of
ILD during lenvatinib therapy in a patient with thyroid
cancer has not been reported to date. Herein, we de-
scribe a case-series of pulmonary events during lenva-
tinib therapy in patients with advanced thyroid cancer.
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Case Reports

Interstitial Lung Disease (ILD)

1) Case 1

An 82-year-old male underwent total thyroi-
dectomy due to the follicular variant of papillary thyroid
cancer (FVPTC) 11 vyears prior and received RAI ther-
apy with a total dose of 750 mCi. He was diagnosed
with a RR-DTC with lung and bone metastases after
the fourth RAI therapy. He was treated with sorafenib
for 9 months; however, painful and aggravated bone
metastases were observed. The serum thyroglobulin
level was 2500 ng/mL. Radiation therapy to the lum-
bar spine was performed and lenvatinib therapy was
started with a daily dose of 24 mg due to progressive
bone metastases one year after sorafenib therapy
withdrawal. He visited our emergency department
complaining of chest pain, cough, and sputum pro-
duction 2 months after lenvatinib initiation; chest CT
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revealed ILD with a severe cryptogenic organizing
pneumonia (COP) pattern, which was not observed
before lenvatinib therapy. Cardiac examination using
2D-echocardiogram revealed normal left ventricular
ejection fraction (74.2% based on modified Simpson’s
method) with mild mitral stenosis and intermediate at-
rial stenosis, which were not different from before
lenvatinib therapy. He was a non-smoker, did not have
a history of rheumatoid disease, and had not started
any new drug history other than lenvatinib. All tests
for other non-specific pneumonia including pneumo-
cystis carinii, tuberculosis, and parasite were negative.
Bronchoscopy demonstrated no endobronchial lesions
and tests of bronchoalveolar lavage (BAL) fluid for the
evaluation of other pneumonia were negative.
Bronchoscopic biopsy and pulmonary function tests
were not performed due to old age and frail condition.
He died from acute respiratory failure after the ILD be-
came aggravated, despite high—-dose steroid therapy
and discontinuation of lenvatinib (Fig. 1).

Fig. 1. Chest CT scan of 82-year-old male with lung metastasis from follicular variant papillary thyroid cancer (Case
1). (A) Chest CT scan before lenvatinib therapy. (B) Chest CT scan at 2 months after starting lenvatinib therapy. (C)
Chest CT of the time that a patient had acute respiratory failure (10 days after chest CT [B]).

Fig. 2. Chest CT scan of 49-year-old female with lung metastasis from anaplastic thyroid cancer (Case 2). (A) Chest
CT scan before lenvatinib therapy. (B) Chest CT scan at 3 months after lenvatinib therapy. (C) Chest CT scan of the
time pneumothorax occurred at 353 days after lenvatinib administration.
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Pneumothorax

1) Case 2

A 49-year-old female was diagnosed with ATC with
lung and bone metastasis. She was administered len-
vatinib therapy with starting dose of 24 mg. She had
lung metastasis-related symptoms including cough,
mild dyspnea, and blood-tinged sputum; the meta-
stasis had thin-walled cavities that were evident in
chest CT prior to pneumothorax emergence. The
pneumothorax was detected via regular follow-up CT
1 vyear after starting lenvatinib therapy; however, her
symptoms did not change (Fig. 2). The pneumothorax
resolved spontaneously after temporary withdrawal of
lenvatinib for 1 week and supportive care including
oxygen therapy.

2) Case 3

An 80-year-old female with Graves' disease was
diagnosed as poorly differentiated thyroid cancer
(PDTC) with bone metastasis. She underwent total
thyroidectomy and received RAI therapy with a 100
mCi dose. Post-therapeutic "' scan showed no up-
take although her serum levels of thyroglobulin level
were elevated to 1730 ng/mL. Three years later, len-
vatinib therapy was started due to aggravated lung

ety e (104

r—— T

metastasis with invasion of the right pulmonary vein
by metastatic lymph nodes. She exhibited marked re-
duction of lung metastasis with newly observed cavi-
tary changes in metastatic tumors. A small asympto-
matic pneumothorax during regular CT follow-up ap-
proximately 10 months after lenvatinib initiation was
observed and resolved without lenvatinib interruption
(Fig. 3).

Two patients with lung metastases developed
drug-related pneumothorax that resolved with only
supportive care. The clinical characteristics of three
pneumothorax cases previously reported and our cas-
es are summarized in Table 1.

Discussion

Lenvatinib therapy is associated with a variety of
AEs that affect almost all patients and all are manage-
able and require lenvatinib dose reductions or pauses

-1
810 However, rare AEs such as throm-

in most cases.
boembolisms, aero-digestive tract fistulae, biliary tract
disorders, and pulmonary toxicities have not been
well-described." ™™ Delayed AE detection could be
fatal; thus, early detection and appropriate manage-
ment are crucial. Unlike other tyrosine kinase inhibitor

(TKI) therapies for lung cancer and secondary lung

Fig. 3. Chest CT scan of 80-year-old female with lung metastasis from poorly differentiated thyroid cancer (Case 3).
(A) Post-radioactive therapy with "'l (RAl) whole body scan. (B) '®FDG positron emission tomography/computed
tomography (PET/CT). (C) Chest CT scan before lenvatinib therapy. (D) Chest CT scan of the time pneumothorax occurred
at 10 months after lenvatinib therapy. (E) Chest CT scan at 3 months after lenvatinib related pneumothorax occurrence.
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metastasis, lenvatinib related pulmonary AEs in pa-
tients with advanced thyroid cancer have not been
well-described; only a few cases of pneumothorax in
ATC patients developing during lenvatinib therapy have
been reported.5>

In a previous study, the evaluation of drug induced
ILD in early phase oncology clinical trials reported di-
verse clinical and radiological findings with variable
onset, which were mild grade in most cases and im-
proved with early treatment interruption.m) The ILD in-
cidence associated with the use of various TKls ranges
from 1-5% and some are Iife—threatening.w) Three
cases of sorafenib-induced ILDs with acute interstitial
pneumonia (AIP) have been reported in hepatocellular
carcinoma (HCC) patients and all patients developed
ILD within a few days to months after sorafenib
administration.'® TKl-associated ILDs vary in frequency,
severity, and time from TKI administration.” ™ The
mechanism of drug-induced ILD remains unclear but
several theories have been proposed. TKls may di-
rectly induce pulmonary fibrosis, act on the immune
system, increase the levels of inflammatory cytokines,
and/or trigger phospholipidosis in alveolar macrophages.
A diagnosis of TKl-caused ILD is based on drug his-
tory, chest CT data, and the absence of infection and
cancer progression.wg) The most common ILD symp-
toms are dyspnea, cough, fever, and hypoxemia (the
latter in severe cases). A diagnosis of drug-induced
ILD prompts discontinuance of the drug and high-dose
steroid therapy. However, most advanced cancer pa-
tients that respond to TKls have no other treatment
choice; the only possible options are dose reduction
or a switch to another TKI.?Y Two cases of lenvati-
nib-related ILD have been reported.mg) In a patient,
who had HCC, a reticular shadow induced by previous
regorafenib therapy became exacerbated during len-
vatinib therapy and was treated by discontinuation of
lenvatinib and steroid pulse therapy.23) In the other pa-
tient who had squamous cell carcinoma of unknown
origin, 1 month after the drug was administered, len-
vatinib-induced ILD developed and improved only af-
ter drug discontinuation.” Lenvatinib therapy was dis—
continued for our FVPTC patient because of his poor
general condition when lenvatinib-induced ILD ex-

46 Int J Thyroidol, Vol. 15, No. 1, 2022

hibiting the COP pattern developed in both lungs; he
died from respiratory failure despite high—-dose steroid
therapy (Fig. 1). To the best of our knowledge, this is
the first case of lenvatinib-induced ILD reported in
thyroid cancer patient. Thyroid cancer patients receiv-
ing high cumulated doses of RAI therapy might be vul-
nerable to pulmonary fibrosis and pneumonitis.””
Most cases of pneumothorax induced by anti-can-
cer drugs have been described only in case reports.
The mechanism remains poorly understood. The vari-
ous theories include rupture of a subpleural bleb or
bulla that existed prior to drug therapy or developed
via a check-valve effect mediated by tumor growth
accompanied by alveolar overdistension; rupture of an
emphysematous bulla during lung overexpansion
caused by partial bronchial obstruction by the tumor;
and bronchopleural fistulation attributable to tumor in-
vasion per se or tumor-associated necrosis. >
Lenvatinib-induced pneumothorax is rare, and all such
patients reported to date have had lung metastases.
Among the many lenvatinib toxicity studies, only two
cases of uncontrolled, fatal lenvatinib-induced pneu-
mothorax in 75 RR-DTC patients have been reported
in one real world study.5) Three cases of lenvatinib—in-
duced pneumothorax in ATC patients with lung meta-
stases have been described as case reports; two cas-
es were treated using chest tubing and pleurodesism
and the other case underwent wedge resection due
to uncontrolled pneumothorax despite chest tubing.m
In one study, when TKl-induced pneumothorax re-
quired intervention, chest tubing and pleurodesis were
favored (compared to thoracotomy) to avoid pauses in
TKI therapy and bleeding.zg) We recorded two cases
of lenvatinib-induced pneumothorax, and both ach-
ieved spontaneous reabsorption using best supportive
care alone. Prior to pneumothorax development, chest
CT of an ATC patient lacking any bulla or bleb prior
to lenvatinib therapy revealed changes in the lung
mass; thin-walled cavities developed after lenvatinib
administration (Fig. 2). Marked reductions in the ex-
tents of metastatic lung nodules were associated with
tumor necrosis and cavitary lesions, culminating in
bronchopleural fistula. In our study, we decided to
maintain lenvatinib therapy if pneumothorax did not



increase due to no symptom and small amount of
pneumothorax. A small pneumothorax in a PDTC pa-
tient improved even when lenvatinib was continued
and a pneumothorax in an ATC patient resolved after
temporary interruption of lenvatinib therapy and re-
sumption of such therapy at a lower dose. A Japanese
case exhibiting symptomatic recurrent pneumothorax
resolved after chest tubing and pleurodesis; lenvatinib
was continued at a lower dose.” Multi-targeted TKI
therapy tends to cause lung cavitation in thyroid can-
cer patients with lung metastasis.”**?

Pulmonary complications in RR-DTC patients might
be easily overlooked during lenvatinib therapy. Early
detection is critical because potentially fatal complica—
tions might develop in severe cases. Patients with
lung metastasis previously treated with previous large
doses of RAI therapy or who exhibit new cavitary
changes after lenvatinib treatment should be closed
monitored.
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