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Abstract

Alectinib is the first-line targeted treatment for advanced ALK-positive non-small-cell lung
cancer. Although it has a relatively mild toxicity profile, adverse events (AEs) do occur. We
present a case of alectinib-induced bilateral pleural effusions and pericardial effusion that has
not previously been reported. The patient developed severe dyspnea 3 months after starting
alectinib. He underwent thorough clinical examination including evaluations of heart function.
The heart function was normal. There was no sign of pneumonitis or progressive disease on
the CT scans. Cytology samples of the pleural fluid from multiple thoracocenteses were ex-
amined and showed no malignant cells. Next-generation sequencing (NGS) analysis of circu-
lating tumor DNA from sequential blood samples was also carried out. NGS identified no
known driver mutations associated with the effusions. Hence, the effusions were suspected
to be an alectinib-induced AE. Alectinib was withdrawn, and the patient commenced briga-
tinib. The effusions subsequently regressed.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

ALK rearrangement occurs in 2-7% of all NSCLCs and is more prevalent among young
patients, nonsmokers, and who have adenocarcinomas [1]. Standard treatment for patients
with ALK-translocated advanced NSCLC is tyrosine kinase inhibitors (TKIs). With a 1-year
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survival of >80%, the prognosis for this group of patients is substantially better than that for
other patients with stage IVNSCLC [2, 3]. Nonetheless, acquired treatment resistance develops
in all patients [4].

Case Report/Case Presentation

Here, we present a 56-year-old, physically active, never-smoking male with dyspnea and
chest pain during exercise. He was referred to a cardiologist. The electrocardiogram and
echocardiogram were normal. A heart-CT showed normal heart structure but revealed lung
infiltrations and possible lytic bone destruction in Th12. Supplementary CT and PET-CT scans
confirmed these findings and also showed multiple enlarged thoracic lymph nodes. Malignant
disease was suspected, and a lymph node biopsy confirmed metastases from lung adenocar-
cinoma, stage 4. NGS analysis of the lymph node biopsy revealed an EML4-ALK translocation.
The patient started treatment with alectinib and zoledronicacid in October 2019. The dyspnea
improved. He did not take any medication prior to or during this treatment.

Three months after alectinib treatment was started, the patient’s dyspnea worsened. A CT
scan in January 2020 showed bilateral pleural effusions and minor pericardial effusion. The
patient was admitted to a local hospital. An echocardiogram was performed showing normal
heart structure and function and a clinically nonsignificant pericardial effusion. There were no
signs of infection. Cytological examination of the pleural fluid did not demonstrate malignant
cells.

During the subsequent 4 months, the patient underwent multiple thoracocenteses
with periodic improvement of dyspnea. Pleural fluid production was approximately
6,000 mL/week (right pleural cavity) and 2,500 mL/week (left pleural cavity) (Fig. 1).
Left-sided talc pleurodesis was performed in April and May 2020 with regression of the
pleural effusion and some relief of dyspnea. Because of massive fluid production in the
right pleural cavity, a permanent pleural catheter was inserted in June with a daily fluid
production of 800-900 mL. The patient remained unable to do physical exercise because
of dyspnea.

Cytological examination of the fluid from the pleural cavities was performed on 17 occa-
sions with no signs of malignancy. CT scans of the thorax every 8th week all showed stable
disease according to RECIST version 1.1 criteria. There was no sign of pneumonitis, and the
minor pericardial effusion remained stable. Lung scintigraphy in July 2020 showed mildly
reduced perfusion in the left lung without signs of pulmonary embolism. NGS analysis of
ctDNA isolated from blood was performed 4 times during alectinib treatment (shown in
Fig.1). The EML4-ALK translocation was found in the ctDNA before alectinib treatment began.
It was cleared from the blood 3 weeks later and remained cleared during the rest of the
treatment course. An NPAP1 mutation (p.Ala80Thr) was found in the ctDNA sample immedi-
ately before brigatinib treatment at an allelic frequency of 0.43%. The NPAP1 mutation is
oncogenic and reported in COSMIC but has not been reported in lung cancers. However, the
same NPAP1 mutation was present in the 2 subsequent blood samples with approximately
the same frequency (0.59% and 0.36%, respectively). As the allelic frequency remained
stable, this was not suggestive of progression caused by this mutation. The mutation was
therefore interpreted as not clinically significant.

Hence, the pleural and pericardial effusions were suspected to be alectinib induced, and
alectinib was withdrawn in July 2020. The patient subsequently started brigatinib treatment.
Two weeks later, the pleural effusions regressed. Figure 1 depicts the volume of pleural effu-
sions evolving over time illustrating the reduction in pleural effusion after stopping alectinib
and starting brigatinib. The permanent right-sided lung catheter was removed by the end of
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Fig. 1. Longitudinal measurements of the patient’s
pleural effusions and ctDNA. The x-axis indicates
time in days. Hence, day 1 corresponds to the date
of alectinib treatment start. The left y-axis indicates
the total daily pleural fluid production in milliliter/
day. The right solid y-axis depicts the mutant allele
frequency of NPAP1 (%). The dashed right y-axis
depicts the EML4-ALK translocations (copies/mL)
with 122 copies/mL found in the ctDNA at treat-

ment start. The horizontal orange line is the time-
line for alectinib, and the magenta horizontal line is
the timeline for brigatinib treatment. The dashed
vertical line shows the time point where alectinib
was withdrawn and brigatinib was commenced.
The 5 pictures in the top of the graph are the CT
scans performed during the treatment course.
These CT scans are shown in an enlarged version in
Figure 2.

August 2020. The subsequent CT scan (shown in Fig. 2) showed stable disease and remarkable
regression of the pleural effusion and a mild cardiac decompensation successfully treated
with 20 mg furosemide. The patient’s dyspnea improved considerably, and he was able to
resume physical exercise. As of June 2021, his condition remains stable.

Discussion/Conclusion

Serious adverse events (SAEs) represent an important clinical issue in targeted treatment
of metastatic ALK-translocated NSCLC. Alectinib is a second-generation TKI and is highly
selective for ALK inhibition. It is the first-line treatment in stage 4 ALK-translocated NSCLC
as it is generally well tolerated and has a beneficial effect on progression-free survival and
brain metastasis [5-7].

Pleural effusions have previously been reported in a limited number of patients treated
with second-generation ALK-TKIs. Gettinger et al. [8] found brigatinib-induced treatment-
emergent pleural effusions in 2 patients out of 137. The Ascend-5 study [9] of 115 ceritinib-
treated patients reported 5 patients with grade 3 pleural effusion and 3 patients with grade
3 pericardial effusion.

To our knowledge, this is the first reported case of alectinib-induced bilateral pleural
effusions. We demonstrate that this SAE can be reversed by switching to another ALK-TKI,
which in our case was brigatinib.

The strengths of this study are that we monitored the patient’s treatment course with
regular CT scans, NGS analyses of blood-derived ctDNA, and cytological examinations of
the pleural fluid. None of these showed signs of progressive disease. The EML4-ALK
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Fig. 2. CT scans of the lungs. A Day 42. Seven weeks after alectinib start. B Day 113. Debut of pleural effusions
3 months after alectinib start. C Day 169. After repeated bilateral thoracentesis. D Day 224. After left-sided
talc pleurodesis. E Day 325. Four weeks after brigatinib start. Removal of the permanent right-sided pleural
drain was performed on day 322.

translocation was present before treatment but did not reappear in the blood after alec-
tinib treatment began. This highlights that the effusions were not caused by progressive
disease. Furthermore, this indicates that brigatinib was as effective on the lung cancer as
alectinib.

In conclusion, clinically significant bilateral pleural effusions can occur as an SAE to alec-
tinib treatment. This condition can be restored by the withdrawal of alectinib and
commencement of another ALK-TKI.
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