Fatal Haemoptysis Associated with
Dramatic Response to Crizotinib in an
ALK-Rearranged Lung Adenocarcinoma
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ABSTRACT

The presence of an ALK (Anaplastic Lymphoma Kinase) rearrangement is a rare molecular feature in Non-Small Cell Lung Carcinoma
(NSCLC), and concerns mainly non- or light smokers, young patients, with adenocarcinoma histological type. These tumours are
particularly sensitive to Alk-targeted therapies, as crizotinib. Crizotinib is usually well-tolerated. We report a case of fatal haemoptysis
associated with dramatic response to crizotinib in a patient with an ALK-rearranged lung adenocarcinoma. The patient presented a
mediastinal invasion with tracheal involvement and compression of the right pulmonary artery. The initial evolution under crizotinib was
good with tumour response. At 6 weeks of crizotinib the patient presented a massive haemoptysis with a tracheobronchial fistula and
pneumomediastinum. She died of acute respiratory failure. Our case is the first to report a fatal effect of crizotinib associated with tumour
necrosis and good tumour response on a massive mediastinal infiltration. Precautions are recommended with the use of crizotinib in
proximal lung tumours with vascular invasion.
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CASE-REPORT

We present the case of a 49-year-old woman with a history of
smoking habit (10 packs/year, stopped 18 months previously).
Her symptoms were fatigue with a Performance Status (PS) score
of 2, and weight loss (10 kg in 3 months). She had persistent
mild-abundance haemoptysis. The patient was not under any
regular medication. Computed tomography (CT) [Table/Fig-1]
and positron emission tomography showed bulky mediastinal
infiltration and tracheal invasion of the tumour, large pericardial
effusion, proximal invasion of the right bronchus, circumferential
right pulmonary arterial compression, and multiple metastatic
lesions in the liver, left adrenal gland, and muscles. The patient
was hospitalized for a compressive pericardial effusion, treated by
pericardial drainage. Bronchialendoscopy showed a 80% stenosis
of the trachea caused by the tumour [Table/Fig-2]. Bronchial
biopsies provided the diagnosis of thyroid transcription factor 1
(TTF1)-positive lung adenocarcinoma [Table/Fig-3]. Tracheal and
bronchial disobliteration was performed by YAG laser, followed
by endotracheal prosthesis implantation. Molecular analyses [Table/Fig-2]: Endobronchial aspect at baseline, showing a tracheal obstruction
of the tumour showed the presence of an ALK translocation in by the tumour. '

immunohistochemistry [Table/Fig-4], confirmed by fluorescence
in situ hybridization. Because of the critical clinical situation,
crizotinib (250 mg/d) was prescribed as first-line treatment. After
1 month of treatment, her PS score was 1, and the dyspnea was
improved. Six weeks after starting crizotinib, she experienced
acute massive haemoptysis. Bronchial endoscopy did not show
any migration or bronchial erosion related to the prosthesis
[Table/Fig-5]. CT revealed a major mediastinal tumour response
[Table/Fig-6] and air in the mediastinum, compatible with a

[Table/Fig-3]: Results of the bronchial biopsies. A, Haematein-Eosine-Safran (HES)
coloration. B, thyroid transcription factor 1 (TTF1) positive staining. Magnification x13.

tracheobronchial fistula and pneumomediastinum [Table/Fig-7].
The same day, she had a cataclysmic haemoptysis and died
from acute respiratory failure. The final diagnosis was a rupture

[Table/Fig-1]: a) CT at baseline shows massive mediastinal tumour infiltration with of the right pulmonary artery caused by tumour necrosis under
tracheal invasion; and b) infiltration of the right pulmonary artery. crizotinib treatment.
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[Table/Fig-4]: ALK immunohistochemistry results, showing strong positive staining
in tumour cells. Magnification x13
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[Table/Fig-5]: Endobronchial aspect at 6 weeks, showing functional prosthesis
without any migration or bronchial erosion.

[Table/Fig-6a&b]: CT after 6 weeks of crizotinib with good tumour response.

DISCUSSION

ALK translocation is a rare molecular feature found in 4% of Non-
Small-Cell Lung Cancers (NSCLCs). Itis often seeninyoung patients
with no/light smoking habit and lung adenocarcinoma [1], as in our
patient. Crizotinib is a tyrosine kinase inhibitor (TKI) targeting ALK,
MET and ROS1, and is indicated in advanced NSCLC with ALK
rearrangement, in first or subsequent lines. Its contra-indications
include severe hepatic dysfunction and hypersensitivity to crizotinib.
Major tumour responses are seen with crizotinib in NSCLCs with
ALK rearrangement, with a response rate of ~60% [1]. Crizotinib
has been evaluated in first-line treatment in advanced-stage
NSCLCs: the progression-free survival was 10.9 months and the
1-year survival probability was 84% (versus 7.0 months and 79%,
respectively, with cisplatin-pemetrexed chemotherapy) [2]. Other
TKI targeting ALK are also available, as ceritinib [3] or alectinib
[4], but are for now reserved in case of tumour progression after
crizotinib treatment. Main toxicities of crizotinib reported in clinical
trials with crizotinib are eyesight troubles, fatigue, liver enzyme
abnormalities, interstitial lung disease, and QT increases [1,2].
No increase of haemorrhagic events has been reported in these
clinical trials, however high selection of included patients could
be a potential bias. One case-report described haemoptysis with
crizotinib related to diffuse intra-alveolar haemorrhage in third-line
treatment in a 63-year old man treated by warfarin potassium [5],
but to our knowledge we are the first to report a case of massive
haemoptysis due to pulmonary rupture because of a major
tumour response. Severe adverse events due to major tumour
responses are well known with targeted therapies, especially with
antiangiogenic drugs (e.g., bevacizumab [6]). Use of bevacizumab
to treat proximal tumours with 180° contact with large vessels
or haemoptysis history is associated with a high risk of severe
haemoptysis [6]. ALK pathway regulates angiogenesis in NSCLCs
[7]. Martinengo et al., [7] have shown in in vivo models of ALK-
rearranged NSCLC that ALK regulated the production of VEGFA

[Table/Fig-7a&b]: CT after 6 weeks of crizotinib. Presence of air in the mediastinum
compatible with a pneumomediastinum

(Vascular Endothelial Growth Factor A) and impacted the tumour
angiogenesis [5]. But, to date, no precaution is recommended
concerning the use of crizotinib for a central tumour in close
contact with large vessels. Crizotinib is currently the best treatment
option in first line treatment for ALK-rearranged NSCLC, as shown
in the phase lll trial [2]. Our case, however, suggests caution with
close monitoring in case of crizotinib use in bulky central tumours,
owing to the risk of fatal haemoptysis.

CONCLUSION

The discovery of oncogenic drivers in advanced NSCLC has
opened the way to major tumour responses and prolonged survival
with corresponding targeted therapies, as crizotinib in case of ALK
rearrangement. However, thoracic oncologists should be prudent
in case of proximal bulky tumour infiltration, due to the possibility
of tumour necrosis and vascular break associated with the tumour
response. Our case describes this lethal effect with crizotinib for
the first time, suggesting precaution with the use of this drug in
such proximal ALK-translocated tumours.

REFERENCES

[1] Kwak EL, Bang YJ, Camidge DR, Shaw AT, Solomon B, Maki RG, et al.
Anaplastic lymphoma kinase inhibition in non-small-cell lung cancer. N Engl J
Med. 2010;363:1693-703.

[2] Solomon BJ, Mok T, Kim DW, Wu YL, Nakagawa K, Mekhail T, et al. First-line
crizotinib versus chaemotherapy in ALK-positive lung cancer. N Engl J Med.
2014;371:2167-77.

[3] Shaw AT, Kim DW, Mehra R, Tan DS, Felip E, Chow LQ, et al. Ceritinib in ALK-
rearranged non-small-cell lung cancer. N Engl J Med. 2014;370:1189-97.

[4] Shaw AT, Gandhi L, Gadgeel S, Riely GJ, Cetnar J, West H, et al. Alectinib
in  ALK-positive, crizotinib-resistant, non-small-cell lung cancer: a single-
group, multicentre, phase 2 trial. Lancet Oncol. 2015; doi: 10.1016/S1470-
2045(15)00488-X.

[5] Ono A, Takahashi T, Oishi T, Sugino T, Akamatsu H, Shukuya T, et al. Acute lung
injury with alvoeolar haemorrhage as adverse drug reaction related to crizotinib.
J Clin Oncol. 2013;31:e417-19.

Journal of Clinical and Diagnostic Research. 2016 Mar, Vol-10(3): XDO1-XD03



www.jcdr.net Elodie Mussat et al., Hemoptysis with Crizotinib

[6] Sandler AB, Schiller JH, Gray R, Dimery I, Brahmer J, Samant M, et al. [7]1 Martinengo C, Poggio T, Menotti M, Scalzo MS, Mastini C, Ambrogio C, et al.
Retrospective evaluation of the clinical and radiographic risk factors associated ALK-dependent control of hypoxia-inducible factors mediates tumour growth
with severe pulmonary haemorrhage in first-line advanced, unresectable non- and metastasis. Cancer Res. 2014;74:6094-106.

small-cell lung cancer treated with carboplatin and paclitaxel plus bevacizumab.
J Clin Oncol. 2009;27:1405-12.

PARTICULARS OF CONTRIBUTORS:

1. Faculty, Department of Respiratory Diseases and Thoracic Oncology, Ambroise Pare Hospital - APHP, Boulogne-Billancourt, France.

2. Faculty, Department of Respiratory Diseases and Thoracic Oncology, Ambroise Pare Hospital - APHP, Boulogne-Billancourt, France.

3. Faculty, Department of Pathology, Ambroise Pare Hospital - APHP, Boulogne-Billancourt, France.

4. Faculty, Department of Respiratory Diseases and Thoracic Oncology, Ambroise Pare Hospital - APHP, Boulogne-Billancourt, France.
EA 4340 BCOH, UVSQ, Paris-Saclay University, Boulogne-Billancourt, France.

5. Faculty, Department of Respiratory Diseases and Thoracic Oncology, Ambroise Pare Hospital - APHP, Boulogne-Billancourt, France.
EA 4340 BCOH, UVSQ, Paris-Saclay University, Boulogne-Billancourt, France.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Etienne Giroux Leprieur,
Faculty, Department of Respiratory Diseases and Thoracic Oncology, Ambroise Pare Hospital - APHP,

9 avenue Charles de Gaulle, 92100 Boulogne-Billancourt, France. Date of Submisgion: Nov 12, 2015
E-mail: etienne.giroux-leprieur@aphp.fr Date of Peer Review: Dec 18, 2015

Date of Acceptance: Jan 09, 2016
FINANCIAL OR OTHER COMPETING INTERESTS: None. Date of Publishing: Mar 01, 2016

Journal of Clinical and Diagnostic Research. 2016 Mar, Vol-10(3): XDO1-XD03



