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IMAGE OF THE MONTH

Diffuse Hemorrhagic Brain Metastases in an ALK Fusion
Positive Patient on Crizotinib

Kevin Jao, MD, MSc, FRCPC, Pascale Tomasini, MD, MSc, Catherine Labbe, MD,
Mark Doherty, MD, and Frances A. Shepherd, MD, FRCPC

52-year-old woman and lifetime nonsmoker was pre-

sented initially with pleuritic chest pain. Investigations
revealed a small lower left lobe nodule, extensive intratho-
racic lymphadenopathy, and a large adnexal lesion. Her
initial brain magnetic resonance imaging was negative.
Biopsies revealed an adenocarcinoma, TTF-1 positive com-
patible with a primary lung carcinoma. Molecular testing
was negative for epidermal growth factor receptor muta-
tions, but immunohistochemical staining revealed positiv-
ity for ELM4-ALK fusion, which was confirmed by FISH.
After failing standard chemotherapy, crizotinib was initi-
ated as second-line therapy with rapid symptomatic and
radiological response. She remained on crizotinib for 2
years when she developed a vague and nonspecific feel-
ing of bruising over her right temporal area. She denied
any other neurological symptoms and was otherwise clini-
cally asymptomatic. Despite the unusual symptoms a brain
magnetic resonance imaging was ordered. Surprisingly,
imaging revealed innumerable metastatic foci distributed
throughout the brain (Fig. 1). The lesions ranged from 5
to 10 mm with the largest lesion measuring 1.7 cm. Almost
all the lesions showed evidence of iron deposition indicat-
ing hemorrhagic metastases. Restaging computed tomog-
raphy scans of the chest and abdomen continued to show
a sustained partial response to crizotinib. The patient
was referred to radiation oncology where she benefited
from whole brain radiotherapy and crizotinib therapy was
continued.

The systemic efficacy of crizotinib in ALK-positive
patients has been well described.!? However, isolated brain
metastases, as defined as central nervous system (CNS)
relapse without evidence of extracranial progression, is
becoming an increasingly common pattern of progres-
sion in this patient population.’* Isolated relapse could be
explained by reduced concentrations of crizotinib in cere-
brospinal fluid suggesting that the CNS represents a sanctu-
ary site.” This mirrors the situation seen in patients treated
with epidermal growth factor receptor tyrosine kinase

inhibitors.® Interestingly, our patient presented with dif-
fuse hemorrhagic metastases. The incidence of spontaneous
intracranial hemorrhage in patients with non—small-cell lung
cancer (NSCLC) with brain metastasis is estimated at 1.2%.”
There are no published reports of intracranial hemorrhage
in patients with ALK-positive NSCLC treated with crizo-
tinib. A recent Children’s Oncology Group trial evaluated
single agent crizotinib in pediatric oncology patients with
refractory solid tumors.® Two patients with primary CNS
tumors developed intratumoral hemorrhages which were
deemed possibly related to crizotinib. Subsequently, the trial
was amended to exclude future patients with CNS tumors.
There are also several reports of patients with NSCLC pre-
senting with intracranial hemorrhage (both subdural and
intratumoral) while on gefitinib, although it could not be
confirmed whether bleeding was spontaneous or treatment
related.®!* Whereas there is no definitive evidence to suggest
that patients on tyrosine kinase inhibitors are at higher risk
of intracranial bleeding, physicians must remain vigilant as
the use of targeted therapies and incidence of isolated CNS
relapse increases.

REFERENCES

1. Shaw AT, Kim DW, Nakagawa K, et al. Crizotinib versus chemother-
apy in advanced ALK-positive lung cancer. N Engl J Med 2013;368:
2385-2394.

2. Mok T, Kim DW, Wu YL et al. First line crizotinib versus pemetrexed-cis-
platin or pemetrexed-carboplatin in patients with advanced ALK-positive
non-squamous non-small cell lung cancer (NSCLC): Results of a phase
III study (PROFILE 1014) (Abstract 8002). 2014 American Society of
Clinical Oncology Meeting.

3. Camidge DR, Bang YJ, Kwak EL, et al. Activity and safety of crizo-
tinib in patients with ALK-positive non-small-cell lung cancer: Updated
results from a phase 1 study. Lancet Oncol 2012;13:1011-1019.

4. Chun SG, Choe, KS, Iyengar P et al. Isolated central nervous system pro-
gression on Crizotinib: An Achilles hell of non-small cell lung cancer
with EML4-ALK translocation? Cancer Biol Ther. 2012;13:1376-1383.

5. Costa DB, Kobayashi S, Pandya SS, et al. CSF concentration of
the anaplastic lymphoma kinase inhibitor crizotinib. J Clin Oncol
2011;29:e443—445.

University Health Network, Department of Oncology and Hematology, Princess Margaret Cancer Centre, University of Toronto, Toronto, ON, Canada.

Disclosure: The authors declare no conflict of interest.

Address for correspondence: Kevin Jao, MD, Department of Medical Oncology and Hematology, Princess Margaret Cancer Centre, 610 University Ave, Toronto,

ON M5G 2M9, Canada. Email: kevin.jao@uhn.ca
DOI: 10.1097/JTO.0000000000000403

Copyright © 2014 by the International Association for the Study of Lung Cancer

ISSN: 1556-0864/15/1006-0965

Journal of Thoracic Oncology® e Volume 10, Number 6, June 2015 965

Copyright © 2014 by the International Association for the Study of Lung Cancer


https://core.ac.uk/display/82418167?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:kevin.jao@uhn.ca

Jao et al.

Journal of Thoracic Oncology® e Volume 10, Number 6, June 2015

FIGURE 1. A-D, Diffuse hemor-
rhagic metastatic foci in the brain
after 2 years of crizotinib therapy.
The presence of iron deposition
indicating hemorrhagic nature better
seen with GRE with gadolinium con-
trast MRI sequences (A4, C), than with
FLAIR sequences (B, D). GRE, gradi-
ent echo; MRI, magnetic resonance
imaging; FLAIR, fluid-attenuated
inversion recovery.
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