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Abstract

Lung cancer is the second most common cancer worldwide. Non-
small cell lung cancer (NSCLC) with anaplastic lymphoma kinase
(ALK) gene rearrangements constitutes 3-5%. Crizotinib was ap-
proved for the first-line therapy of advanced ALK-positive NSCLC
patients. We present a female patient with advanced ALK-positive
NSCLC who was kept on crizotinib as first-line therapy and showed
progression-free survival (PFS) of 48 months despite the data sug-
gesting that the majority of patients on crizotinib show relapse
within 1 year. Further studies should focus on the molecular and
biological factors and the possible effect of the long-term use of
this drug.
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Introduction

Rearrangements of the anaplastic lymphoma kinase (4LK)
gene occur in 3-5% of patients with non-small cell lung cancer
(NSCLC) [1]. In addition, it is enriched in patients with adeno-
carcinoma histology, young age, and never or light smokers
[2].

There are multiple ALK tyrosine kinase inhibitors (TKIs),
such as crizotinib, ceritinib, alectinib, brigatinib, and lorlat-
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inib, developed for ALK-positive NSCLC [3].

Crizotinib (Xalkori) was the first approved potent inhibi-
tor for ALK, mesenchymal-epithelial transition, and ROS1 ty-
rosine kinase receptor [4]. In addition, it has more prolonged
progression-free survival (PFS), higher objective response
rate, and better patient-reported outcomes [5, 6].

Case Report

Investigations

A 38-year-old female patient, a non-smoker, presented with
hemoptysis and right-sided chest pain.

Chest computed tomography (CT) showed an ill-defined
patchy area of pulmonary opacity in the right lung associated
with right pleural effusion.

Positron emission tomography/CT (PET/CT) showed
low-grade metabolically active middle lobe consolidative le-
sion (maximum standardized uptake value (SUV max) 3.3),
multiple right pleuro-pulmonary nodules (SUV max 2.1), right
pleural effusion and hypermetabolic small mediastinal nodes
(SUV max 4.8). Bronchoscopic biopsy and bronchoalveolar
lavage cytology were done.

Diagnosis

The results are positive for bronchogenic adenocarcinoma
carcinoma, grade 2, and confirmed with immunophenotyp-
ing. Epidermal growth factor receptor (EGFR) test revealed
no mutations by liquid biopsy (from malignant effusion). The
adenocarcinoma is positive for ALK gene rearrangement. ALK
gene was tested by fluorescent in situ hybridization (FISH) and
polymerase chain reaction (PCR). The patient’s clinical stage
was T4N2Ma (stage IV).

Treatment

Our patient started treatment with crizotinib 250 mg twice
daily in February 2017.
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Follow-up and outcomes

Follow-up CT after 4 months showed a regressive course of the
disease. On clinical examination, we noticed a mild degree of bi-
lateral lower limb edema; lab results were all within normal range
except high liver enzymes (alanine aminotransferase (ALT) and
aspartate transaminase (AST), total bilirubin 2.9 mg/dL, direct
bilirubin 1.1 mg/dL), which were normalized after modifying her
diet and adding ursodeoxycholic acid for 2 weeks. Thus, the pa-
tient was reassured and advised to continue treatment.

She continued on crizotinib with a regressive discase
course until August 2018; PET/CT showed complete resolution
of lung and nodal disease, but the patient complained of severe
pain at the left femur. Magnetic resonance imaging (MRI) hip
joints revealed a small area of marrow edema signal at the left
femoral head; lab results were normal except for vitamin D
deficiency (25-hydroxyl vitamin D was 7.36 ng/mL (reference
range: 30 - 100)). She was referred to an orthopedic surgery
consultant. One month later, her femur was broken, underwent
surgical fixation; excision was done, showing avascular necro-
sis with evidence of stress fracture and no malignancy.

She had regular follow-ups with the orthopedist, and con-
tinued on crizotinib. A complete response was maintained till
the time of publication.

Discussion

Lung cancer is the second most common cancer worldwide,
and is the leading cause of cancer death in men and women,
accounting for over 25% of all cancer fatalities [7]. NSCLC
presents 85% of all lung cancer cases [8]. Paradigm-changing
studies have reshaped the concept of NSCLC from being a sin-
gle disease or histology-based subgroups to the concept of a
large number of molecularly distinct subtypes.

The last decade has witnessed the emergence of molecu-
larly targeted therapy to treat ALK-positive lung cancer. Crizo-
tinib (first-generation ALK inhibitor) was approved by the US
Food and Drug Administration (FDA) for the first-line therapy
of advanced ALK-positive NSCLC patients [5].

The patient was kept on crizotinib as first-line therapy and
showed a PFS of 48 months despite the data suggesting that
most patients on crizotinib show relapse within 1 year [5].

Platinum-based double-agent chemotherapy has generally
been the standard of care for the first-line and maintenance
therapy of NSCLC except for an EGFR mutation-positive
NSCLC. Moreover, for tumors with non-squamous histologic
characteristics, cisplatin-pemetrexed is superior to cisplatin-
gemcitabine [9]. In a prospective randomized phase III trial
(Profile 1014) [10], crizotinib was compared with standard
chemotherapy (pemetrexed plus platinum) in advanced ALK-
positive NSCLC cases as first-line treatment and showed long-
er PFS of 10.9 months versus 7 months in the chemotherapy
arm. These results were confirmed by another phase III rand-
omized trial (Profile 1029) where crizotinib showed a signifi-
cantly prolonged PFS of 11.1 months compared to 6.8 months
with chemotherapy [11]. Taken together with these data, our
patient showed considerably longer PFS of 48 months com-
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pared to 10.9 and 11.1 months reported by Profile 1014 and
Profile 1029, respectively.

Several variants of the EML4-ALK fusion have been re-
ported. To date, up to 15 variants have been identified. The most
common variants are variant 1, variant 3a/b, and variant 2. Their
expressions are 33%, 29% and 9%, respectively [12]. The re-
sponse to ALK TKI is heterogeneous and clinical outcomes in
these patients vary. Some variants have been correlated with
poor response to crizotinib due to acquired resistance, while oth-
er variants, as variant 2 suggested by Li et al, showed prolonged
PFS with crizotinib [13]. However, many questions regarding
the molecular basis for this association are yet to be answered.
Unfortunately, we did not test for the ALK variant here in our
patient. Thus, we recommend testing for the ALK variant to bet-
ter recognize and predict treatment response.

Crizotinib has been known for its manageable and toler-
able toxicity profile. Our patient presented with mild lower
limb edema and grade I elevated transaminase level normal-
ized after adding ursodeoxycholic acid without the need to
stop the medication. This is in line with Profile 1014, where
vision disorder (71%), diarrhea (61%), and edema (49%) were
the commonest adverse events [6]. While previous data have
focused on different adverse events, our patient suffered from
avascular necrosis that caused stress fracture and was patho-
logically proven. It is the second time to report such a rare
finding with crizotinib intake after Takamori et al, who first re-
ported rapidly destructive coxarthrosis in a 75-year-old female
patient on crizotinib for 4.5 years [14]. Therefore, severe hip
pain should not be neglected in those patients.

The magnitude of the improvement in PFS highly noticed
in our case highlights the significance of determining the un-
derlying factors of this robust response. Hence, additional re-
search should focus on why some patients might not respond
and the mechanisms behind resistance to help know why there
is a difference in the duration of response among cases, hoping
to optimize the treatment and outcomes.

Conclusions

We present an advanced ALK-positive NSCLC female patient
who received crizotinib as first-line and maintenance therapy
and showed PFS of 48 months, rarely reported with such medi-
cation. Also, she suffered from avascular necrosis of the left
femur, which is a rare serious adverse event. Further studies
should focus on the molecular and biological factors of this
heterogeneous response, and future research should be made to
better investigate avascular necrosis in those patients.
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