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Abstract
Anaplastic lymphoma kinase (ALK) translocation is observed in 4–5% of lung adenocarcinoma patients. In October 2012, 
we diagnosed a translocated ALK lung adenocarcinoma with pleural and bone metastases in a 42-year-old woman. After 16 
months of chemotherapy, due to progression of the abdominal lymph nodes, the patient started Crizotinib. After 28 months, 
brain MRI documented progression of brain disease and a CT scan showed lung progression. The patient underwent whole-brain 
radiotherapy and Ceritinib was started but discontinued after six months due to grade 3 gastrointestinal toxicity. In June 2017, 
progression of meningeal disease was documented and the patient started Brigatinib. After 41 months the brain CT scan showed 
multiple lesions and Lorlatinib was started. The patient is still continuing this therapy while maintaining a good quality of life. 
The advent of ALK inhibitors has changed the prognosis of these patients even in cases of cerebral and meningeal metastatic 
disease.
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Introduction
The echinoderm microtubule-associated protein like-4-

anaplastic lymphoma kinase (EML4-ALK) fusion gene is present 
in 4-5% of patients with metastatic Non-Small Cell Lung Cancer 
(NSCLC). The clinical characteristics most correlated with the 
presence of this fusion gene are: young age, adenocarcinoma 

histotype and non-smoking patient [1]. The presence of brain 
and meningeal metastases in NSCLC patients is associated with 
a worse prognosis and a shorter median survival compared to 
patients without brain disease [2]. The advent of ALK inhibitors, 
especially second and third-generation ones, has changed the 
prognosis of NSCLC patients even in cases of cerebral and 
meningeal metastatic disease [3,4]. We report the case of a long-
term survivor patient treated with chemotherapy and four lines of 
ALK inhibitors. 
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Figure 1-3: MRI brain June 2017.

Figure 4-6: MRI brain November 2020.

Figure 7,8: MRI brain December 2023.
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Figure 9: Timeline of treatments.

Case Report

In October 2012, a 42-year-old woman, non-smoking, 
presented to our hospital with widespread pain and dyspnea. A total-
body CT scan revealed a lung tumour with pleural, mediastinal 
lymph node and bone metastases (whole spine and pelvis). A 
bronchoscopy was then performed and made the histological 
diagnosis of lung adenocarcinoma. The molecular profile by 
immunohistochemistry and then confirmed with Fluorescent In 
Situ Hybridization (FISH) highlighted the presence of the ALK 
translocation. The patient was started first-line chemotherapy 
treatment with Cisplatin and Pemetrexed for 6 cycles and 
subsequent maintenance with Pemetrexed. In February 2014, 
CT scan highlighted disease progression at the abdominal lymph 
node. Crizotinib (500mg/day) started as second-line treatment. 
Treatment for 29 months was well tolerated. The first re-evaluation 
PET scan, showed no uptake, highlighting a complete metabolic 
response. In July 2016, the total-body CT scan showed lung and 
brain progression of the disease, the latter confirmed with a brain 
MRI which showed multiple lesions. The patient underwent 
whole-brain radiotherapy (30 Gy in ten fractions) and was started 
Ceritinib (450mg/day) as a third line of therapy. After the first 
month of treatment, the dosage of Ceritinib was reduced (300mg/
day) due to grade 3 gastro-intestinal toxicity. At the first re-
evaluation of disease (3 months after whole-brain radiotherapy and 
the start of therapy with Ceritinib) the CT scan showed a complete 
lung disease response and the brain MRI a partial response. In 
January 2017, due to the reappearance of grade 3 gastro-intestinal 
toxicity, especially diarrhea, the patient withdrew her consent to 
treatment and continued only with CT and MRI checks until May 
2017. In June 2017 the patient presented with ataxia and vomiting. 
After urgent neurological evaluation she was hospitalized and 
brain MRI showed meningeal progression (Figures 1,2,3). The 
patient started fourth line therapy with Brigatinib (90mg/day the 
first week and then 180mg/day). After 2 months from the start of 
treatment, the neurological symptoms disappeared and the MRI 
showed a good partial response of the brain disease, the CT scan 
confirmed stable disease and the PET scan still showed a complete 
metabolic response. After 41 months of therapy with Brigatinib, 

in November 2020, the patient was hospitalized for dizziness, 
balance disorders and headache. The CT scan showed no new 
lesions but the brain MRI confirmed disease progression with 
multiple brain metastases (Figures 4,5,6). Even though the patient 
presented significant clinical deterioration and a performance 
status of 3, we prescribed the fifth line of treatment with Lorlatinib 
(100mg/day). The patient was then transferred from the Oncology 
department to a rehabilitation facility. One month after starting 
therapy with Lorlatinib, the patient progressively improved until 
complete regression of neurological symptoms. After 3 months, 
PET scan confirmed the complete response and brain MRI 
confirmed an excellent partial response of the brain disease with 
a significant reduction in the number of multiple brain lesions 
(Figure 7,8). In June 2023 the MRI showed the progression of a 
single symptomatic brain lesion in the right parieto-mesial area, 
it caused weakness in the left lower limb. The patient continued 
Lorlatinib, started steroid therapy and was treated with stereotactic 
radiotherapy (24 Gy in three fractions). In December 2023, the 
patient was re-evaluated with PET scan and MRI which confirmed, 
respectively, the complete metabolic response and the stability of 
brain disease. More than 11 years after the diagnosis, the patient 
is alive, continues an active therapy and leads a good quality of 
life, working and carrying out her daily activities independently 
(Figure 9).

Discussion

This case report shows a survival of more than 11 years in 
a patient affected by metastatic NSCLC at diagnosis and treated 
with a first line of chemotherapy, four subsequent lines of ALK 
inhibitors and two brain radiotherapy treatments. Crizotinib was 
the first ALK inhibitor to demonstrate superior efficacy compared 
to chemotherapy in ALK-positive patients [5]. In our case, in 
addition to good tolerability, the treatment immediately led to a 
complete metabolic response with a progression free survival of 
29 months. The advent of second generation ALK inhibitors have 
demonstrated good disease control even in patients pre-treated 
with chemotherapy and Crizotinib [6]. However, we know how 
much the toxicity profile of therapies and their management can 
influence the patient’s compliance with treatment and therefore 
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the effectiveness of the therapy itself [7]. In fact, in our case 
the treatment with Ceritinib was suspended after just 6 months 
of therapy. When the disease appeared in the brain for the first 
time in our patient in 2016, the intracranial efficacy of ALK 
inhibitors was not yet well documented. Whole-brain radiotherapy 
treatment remains an indispensable therapy in patients with severe 
neurological symptoms not controlled by steroid therapy even if 
we know what the long-term side effects are [8]. From 2017 to 
today, our patient’s disease has progressed “only” at the cerebral 
and meningeal level and treatments with Brigatinib first (41 
months) and then Lorlatinib have allowed good local control of 
disease [3,4]. In our case it is highlighted how the third generation 
ALK inhibitor, Lorlatinib, was able to overcome the resistance 
mechanisms of previous ALK inhibitors at an intra- and extra-
cranial level [9]. The sequence of ALK inhibitors allowed our 
young patient a long survival with a good quality of life and we 
expect research to soon show us equally effective results for fourth 
generation ALK inhibitors [10]. 
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