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Abstract: ALK inhibitors are promising for treating ALK rearrangement non-small-cell lung 

cancer (NSCLC), but secondary mutations of ALK can sometimes inhibit their effectiveness. A 

54-year-old woman with lung adenocarcinoma harboring ALK rearrangement previously treated 

with first-line alectinib and second-line cisplatin/pemetrexed showed poor performance status 

(PS) with rapid progression. She was treated with ceritinib as salvage treatment, upon which 

tumor shrinkage was demonstrated on CT and her PS gradually improved. The best supportive 

care is recommended for patients with advanced NSCLC with poor PS due to lower treatment 

efficacy and more toxicities than those with good PS. In this case, rapid progression led to a poor 

PS; however, ceritinib achieved a breakthrough in this case. The optimal treatment sequence 

and key drugs in ALK-positive NSCLC remain controversial.

Keywords: anaplastic lymphoma kinase, non-small-cell lung cancer, ceritinib, alectinib, poor 
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Introduction
Anaplastic lymphoma kinase (ALK)-positive non-small-cell lung cancer (NSCLC) 

constitutes 3%–7% of cases of nonsquamous NSCLC,1,2 for which the standard care of 

tyrosine kinase inhibitors (TKIs) has been established.3 ALK inhibitors show promising 

biological and clinical activity, with a response rate of 60% and progression-free sur-

vival (PFS) of 10 months for crizotinib, which is the first-generation ALK inhibitor.4,5 

Among the second-generation ALK-TKI, alectinib6 has also demonstrated superiority 

in PFS compared with crizotinib for patients with ALK-positive advanced NSCLC; 

moreover, ceritinib7 is superior to platinum-doublet chemotherapy in terms of PFS. 

Both second-generation ALK inhibitors also demonstrated responses after the acqui-

sition of resistance to crizotinib.8,9 As a result, first-line alectinib is considered as the 

standard of care3 with regard to survival and toxicities. The clinical evidences after the 

acquisition of resistance to alectinib are few as previously stated, but only a Phase II 

trial of a small cohort with resistance to alectinib has been performed.10

The European Society for Medical Oncology recommends only the best sup-

portive care for patients with advanced NSCLC and poor performance status (PS)11 

because of the associated lower treatment efficacy and more toxicities than those 

with good PS.12–14 However, some study reports that targeted therapy show efficacy 

to patients with poor PS. In a Phase II study of the EGFR inhibitor gefitinib for EGFR 

mutation-positive NSCLC patients with poor PS, it was suggested that gefitinib was 

also clinically active and patients with PS ranging 3–4 showed an improvement in 
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PS scores of 0–1 after treatment in nearly 70% of cases.15 

These patients produce a “Lazarus response” when treated 

with first-line gefitinib.16 In patients with advanced NSCLC 

and EGFR mutation, the median PFS was slightly shorter 

and the median survival time was much shorter in those with 

poor PS than in those with good PS. For the ALK inhibitors, 

a small Phase II study for poor PS also demonstrated positive 

results in anticipating good responses.17 However, no case 

reports of ceritinib-treated patients previously treated with 

alectinib, with poor PS, have been published.

We describe the case of a patient with poor PS success-

fully treated with ceritinib who had been treated with first-line 

alectinib and second-line platinum-doublet chemotherapy. 

The patient had approached an end-of-life setting, but had a 

dramatic response to ceritinib.

Case
A 57-year-old Japanese woman whose Eastern Cooperative 

Oncology Group (ECOG) PS was 3, with ALK-positive 

advanced NSCLC with abdominal lymph node (fluorescence 

in situ hybridization-positive, ALK iScore 3 by iAEP immu-

nohistochemistry) and pleural effusion had been treated with 

first-line alectinib at a dose of 600 mg daily for 9 months at 

Tokyo Metropolitan Komagome Hospital. CT scan demon-

strated primary tumor in right lower lobe, 70 mm in diameter, 

several mediastinal and abdominal lymph node metastases, 

and plural effusion. Programmed death-ligand 1 expression 

was 90% using the 22C3 antibody. After 4 months, she 

achieved partial response and her PS improved to ECOG-PS 

1; however, CT scan 8 months after introducing alectinib 

revealed growth of primary tumor and mediastinal lymph 

node. In the second line, two cycles of cisplatin (75 mg/m2, 

day 1, every 3 weeks) and pemetrexed (500 mg/m2, day 1, 

every 3 weeks) demonstrated a partial response evaluated by 

thorax–pelvis CT scan every 2 months; however, upon the 

completion of four cycles of cisplatin and pemetrexed, rapid 

progression occurred. CT scan showed growth of primary 

sites and abdominal lymph node, increase of plural effusion, 

and emerge of pleural dissemination. Prior to the third line of 

chemotherapy, the patient was weakened with the ECOG-PS 

3 because of anorexia, dyspnea, dysphagia, and cachexia 

(Figure 1). The pleural effusion was negative for malignancy, 

and she underwent a blood transfusion for grade 3 anemia 

(Common Terminology Criteria for Adverse Events Version 

(CTCAE) version 4.0) due to chronic disorder.

The patient was treated with 600 mg of ceritinib 

(Zykadia®) under the support of oral ramosetron for the first 

5 days and 10 mg of olanzapine daily before sleep. In a few 

weeks, pleural effusion was gradually reduced and PS was 

improved. A tumor response was obtained. Grade 2 diarrhea 

and anorexia (CTCAE version 4.0) were exhibited for a week 

but were manageable with supportive care. The patient was 

discharged and seen on an outpatient basis. Her PS improved 

to ECOG-PS 2; however, she discontinued ceritinib at 6 weeks 

because of grade 3 increased amylase and grade 2 dysgeusia. 

Abdominal metastatic lymph node also decreased in size 

and was assessed as showing partial response according to 

the Response Evaluation Criteria in Solid Tumors (RECIST 

version 1.1) for at least 2 months (Figure 2A–D).

Discussion
We report a dramatic response to ceritinib in a patient with 

poor PS previously treated with alectinib. The prognosis 

of patients having ALK-positive NSCLC has improved in 

a decade, and the median survival time is over 5 years in 

advanced stages.18 Over the past years, several generations of 

ALK inhibitors have been developed and approved by Food 

and Drug Administration (FDA) including second-generation 

Figure 1 Chest X-ray and CT scan before treatment with ceritinib. 
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(ceritinib, alectinib, and brigatinib), and third-generation 

inhibitors (lorlatinib). Alectinib consistently showed better 

effectiveness and lower toxicities than other ALK-TKI in 

global and Japanese Phase III studies.6,19 Several types of 

resistance to ALK-TKIs have been reported, including those 

involving secondary mutation of ALK20 and activation of 

other cell proliferation pathways.21,22

In the current case, the selection of treatment was difficult. 

Considering the poor PS, the best supportive care is the stan-

dard of care. Considering targeted therapy, ceritinib is the 

most promising option, although no data on the effects of ALK 

mutation on such treatment are available. In the ASCEND-9 

study in Japanese patients, previously treated with alectinib 

having ALK-positive NSCLC,10 the response rate of ceritinib 

was 25% (95% CI: 8.7%–49.1%) and the median duration of 

exposure was 3.7 months (range: 0.4–15.1). These Phase II 

trial results are not extremely promising, but better than those 

for single-agent cytotoxic chemotherapy. However, we should 

note the differences from EGFR-TKI and ALK-TKI in previ-

ously reported trial data.15,17 The response rate is insufficient 

to improve the PS. There is a need to more precisely predict 

the effectiveness of ALK inhibitors among patients having 

ALK secondary mutations. Preclinical data have shown that 

ceritinib is active against mutations that are resistant to alec-

tinib in ASCEND-9.9 Regarding the key drugs for secondary 

resistance associated with ALK mutations, ALK-TKI for 

ALKL1196M have demonstrated activity in vitro23 and in clinical 

practice.24 This case might have secondary ALK mutations 

such as V1180L or I1171T because ceritinib showed effect 

after acquiring alectinib resistance.25 However, patients 

sometimes do not receive benefit, as revealed by tumor 

sampling and examination by next-generation sequencing. 

Blood monitoring for ALK mutations has been considered,26 

but no examination system has been established, in view of 

limitations regarding the sensitivity and cost. In one study, it 

was also reported that 44% of post-second-generation ALK-

TKI biopsies were negative for ALK mutations, which may 

suggest an alternative mechanism of resistance including 

upregulated bypass signaling or the involvement of epithelial–

mesenchymal transition.27 Numerous examples of bypass 

signaling activation have been discovered such as EGFR, 

KRAS, and insulin-like growth factor 1 (IGF-1R).28 In this 

case, IGF-1R activation could be the reason for the effect of 

ceritinib after using alectinib because ceritinib is known to 

inhibit IGF-1R and ROS1. Moreover, we could assume that 

ROS1 activation might be related to alectinib resistance as one 

of the bypass signaling because ceritinib has clinical activ-

ity in patients with ROS1-rearranged NSCLC.29 In EGFR, 

osimertinib against T790M detected in tumors or blood 

samples is the only good model for precision oncology.30 

In ASCEND-9,9 grade 3/4 toxicities were reported in 70% of 

patients, including 20% with diarrhea and 5% with nausea, 

with 15% discontinuing the study. Many studies repeatedly 

demonstrated increased toxicities among the patients with 

poor PS. Therefore, decreasing the dose may thus be accept-

able for such patients with poor PS. Currently, the revised 

Figure 2 CT scan before introducing ceritinib (A, C), and 6 weeks after treating with ceritinib (B, D). reduction of the primary tumor and plural effusion was revealed 
after the treatment.
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recommended dose is 450 mg/day, whereas previously it was 

750 mg/day under fasted conditions.

This case has the limitation stated previously in the 

precision oncology era. It should be determined whether the 

future treatment strategy for ALK-positive NSCLC should be 

based on ALK mutation monitoring to precisely select ALK 

inhibitors. However, as in the present case, it is sometimes 

necessary to decide on the appropriate chemotherapy empiri-

cally because we currently have insufficient time to wait for 

the results of a rebiopsy and ALK mutations. This situation 

should be improved when third-generation ALK inhibi-

tors including brigatinib and loratinib become available.31 

In addition, an improvement in PS makes them candidates for 

subsequent cytotoxic chemotherapy for longer survival.

Conclusion
We report a patient with ALK-positive NSCLC who had 

previously been treated with first-line alectinib. Rapid pro-

gression led to a poor PS; however, ceritinib here achieved 

a breakthrough in the clinical situation with a dramatic 

response, despite the poor PS. There remains controversy 

about the treatment sequence and key drugs in ALK-positive 

NSCLC.
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