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Abstract: We report a rare case of advanced lung cancer with epidermal growth factor 

receptor and anaplastic lymphoma kinase co-alterations and brain metastasis, in which icotinib 

treatment was effective for both the primary lung tumor and the brain metastasis. The patient 

achieved important clinical remission with a progression-free survival for two years. Our treat-

ment strategy appears to be a promising therapeutic approach for this subgroup of patients.
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Introduction
Central nervous system (CNS) metastasis from non-small cell lung cancer (NSCLC) is 

a devastating complication, resulting in reduced quality of life and shortened survival. 

Molecular evaluation of primary lung cancer is needed for targeted treatment. We 

describe a case of advanced lung cancer with concurrent epidermal growth factor 

receptor (EGFR) mutation and anaplastic lymphoma kinase (ALK) rearrangements, in 

which both the primary lung lesion and the brain metastasis (BM) showed remarkable 

responses to icotinib. 

Case report
In June 2014, a 62-year-old Chinese male heavy smoker presented to our hospital 

with recurrent cough and blood-stained sputum. His previous medical history was 

unremarkable. Physical examination and laboratory test results showed no significant 

abnormalities. The chest computed tomographic scan revealed a 3.7×2.8 cm mass 

in the left lower lung (LLL) (Figure 1). Mediastinal and hilar lymph nodes were not  

enlarged. A bronchoscopic biopsy was performed, and histopathologic examination 

confirmed NSCLC with a moderately differentiated tumor histology favoring adenocar-

cinoma (Figure 2). Subsequent brain magnetic resonance imaging (MRI) indicated BM 

(Figure 1). Thus, we made a diagnosis of stage IV lung adenocarcinoma with metastasis 

to brain according to the 7th American Joint Committee on Cancer (AJCC)/Union for 

International Cancer Control (UICC) tumor staging system. In light of the patient’s 

advanced age, a history of heavy smoking for over thirty years, and advanced NSCLC 

with BM, surgical resection for either primary LLL lesion or BM was not feasible. The 

patient refused to undergo chemotherapy or radiotherapy. EGFR mutation and ALK 

translocation status were identified by direct Sanger sequencing, real-time polymerase 

chain reaction, and fluorescence in situ hybridization (FISH) analysis, and both were 
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found to be positive (EGFR exon 21 L858R and ALK FISH 

positive 22% of the cells) (Figure 3A and B). The patient 

began receiving 375 mg icotinib once daily. A repeated com-

puted tomography (CT) after one month of therapy disclosed 

that the left lung mass had partially resolved (Figure 1). The 

patient continued icotinib treatment. In July 2015, a follow-up 

thoracic CT performed after one year of icotinib therapy 

revealed dramatic shrinkage of the LLL lesion ( Figure 1). 

Interestingly, brain MRI showed that the intracranial lesion 

had vanished entirely. He is currently still receiving icotinib 

treatment, and no recurrence or progression occurred with a 

progression-free survival for two years.

Figure 1 Management of primary lung cancer and brain metastasis during icotinib treatment. Chest computed tomography (CT) on admission (July 2014) (A) showing a 
3.7×2.8 cm irregularly shaped lesion in the left lower lobe (LLL); the repeated CT one month after icotinib treatment (B) showing a clear reduction in size of the lesion in 
the LLL; chest CT revealing dramatic shrinkage of LLL mass after one-year maintenance icotinib treatment (C); enhanced brain magnetic resonance imaging (MrI) scan on 
admission (July 2014) revealing brain metastasis to the right parietal lobe (D); brain MrI obtained in July 2015 showing the intracranial lesion vanished following maintenance 
icotinib treatment (E).
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with EGFR-mutated or ALK-rearranged advanced NSCLC. 

However, effective treatment for NSCLC with EGFR/ALK 

co-alterations and BM was scarcely reported. EGFR muta-

tions and ALK rearrangements are generally considered 

mutually exclusive6 in NSCLC, and only a few cases have 

been described in the literature.7,8 The best treatment for 

advanced pulmonary adenocarcinomas with coexisting EGFR 

mutation and ALK rearrangements remains unclear, because 

diverse responses to EGFR-TKIs and crizotinib have been 

previously reported.9 Icotinib, an oral EGFR-TKI, has been 

proved to be non-inferior to gefitinib therapy in patients with 

NSCLC.10 Our patient was prescribed icotinib treatment, and 

he attained a partial response in the primary left lung lesion 

and a complete remission in the intracranial metastasis. This 

rare case obtained important clinical remissions in the pri-

mary tumor as well as in the brain lesion for NSCLC patients 

with dual EGFR/ALK mutations and BM, providing new 

evidence for targeted therapy in this clinical setting.

Conclusion
In summary, we present an extremely rare case of advanced 

lung adenocarcinoma harboring concomitant EGFR muta-

tion and ALK arrangements, in which both the primary lung 

lesion and the BM responded well to EGFR-TKI treatment. 

The patient experienced a long-standing response to icotinib 

with a progression-free survival for two years. This case 

indicates that molecular evaluation of primary tumor is war-

ranted to test for known driver mutations in the management 

of advanced NSCLC with BM, providing opportunities for 

molecular targeted therapy. Our present case provides insight 

into the efficacy of icotinib for advanced NSCLC patients 

with co-altered EGFR and ALK. However, further studies to 

clarify the underlying biological mechanism of EGFR-TKI 

Discussion
The CNS is a common site for NSCLC metastasis, with 

approximately 30% to 50%1 of all NSCLC patients ultimately 

developing BM. Despite recent therapeutic advances, the 

development of BM from NSCLC remains a significant 

challenge in treatment. Surgical resection and radiotherapy 

including whole-brain radiotherapy and stereotactic radio-

surgery are currently the most common strategies in the 

treatment of BM. However, the long-term prognosis of 

NSCLC patients with BM remains poor, with a median 

survival of seven months.2

Recently, molecular targeted treatments have improved 

the overall survival of advanced NSCLC patients with 

specific mutations.3 Several studies indicate that molecular 

targeted therapies, particularly EGFR-tyrosine kinase inhibi-

tors (TKIs)4 and crizotinib,5 can achieve objective responses 

of both primary tumors and BM lesions in some patients 

Figure 2 Histology of the primary lung cancer. The hematoxylin and eosin staining 
revealed that the left lower lobe lesion was a moderately differentiated adenocarcinoma 
(magnification ×100). 

Figure 3 Direct Sanger sequencing and fluorescence in situ hybridization (FISH) analysis of the biopsied lung lesion. A mutant form of EGFR L858R in exon 21 (A) was 
identified in the left lower lobe (LLL) lesion. Anaplastic lymphoma kinase (ALK) rearrangement was detected by FISH analysis using break-apart probes. Samples are 
considered to be FIsH positive if split aLK 5′ and 3′ probe signals or isolated 3′ signals are detected in at least 15% of counted tumor cells. approximately 22% of lung 
adenocarcinoma cells indicate aLK rearrangement, as demonstrated by split red/green signals (B).
Abbreviation: eGFr, epidermal growth factor receptor.
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efficacy and the optimal targeted therapy in this patient 

population are warranted.
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