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Case Report

Perioperative alectinib in a patient with locally advanced
anaplastic lymphoma kinase positive non-small cell lung cancer
(NSCLC): a case report
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Abstract: We reported a case of locally advanced anaplastic lymphoma kinase (ALK) positive non-
small cell lung cancer (NSCLC) patient who received neoadjuvant alectinib therapy. Enhanced computed
tomography (CT) scan was performed after the first cycle of alectinib therapy to evaluate the efficacy of
neoadjuvant alectinib. Surprisingly, the tumor shrunk 42.2% after one cycle treatment. Partial remission (PR)
was achieved without any side effects, although the tumor stage didn’t degrade. Then right upper lobectomy
and mediastinal lymph node dissection by video assistant thoracoscopic surgery (VATS) were successfully
performed after multi-disciplinary team meeting with the department of respiratory, thoracic surgery,
radiotherapy (RT), pathology and radiology. Pathologic evaluation about tumor was assessed by hematoxylin
and eosin staining. However, the residual viable tumor cells were 15%, which indicated that major pathologic
response (MPR) was not achieved. Next, continually adjuvant alectinib and RT were given because
mediastinal station 4R lymphadenectomy excluded with serious tissue adhesion and MPR status was not met.
In this case, we presented neoadjuvant alectinib therapy was feasible and well tolerated in locally advanced
ALK positive NSCLC, inspiring clinical studies to further assess its clinical implication in treating patients
with locally advanced ALK-positive NSCLC. And we also discussed the necessary time of neoadjuvant and
adjuvant alectinib in advanced ALK-positive NSCLC.
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Introduction rearrangement, especially in those who have never smoked
or have a history of light smoking, as well as in those with
About 5% of patients of all non-small cell lung cancer adenocarcinomas (1). Locally advanced NSCLC has always

(NSCLC) have anaplastic lymphoma kinase (ALK) gene been considered as a highly heterogeneous clinical issue (2).
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Studies have proved that adjuvant tyrosine kinase inhibitors
(TKIs) prolong significantly longer disease-free survival
(DFS) compared with that with chemotherapy in patients with
resected early/locally advanced stage of NSCLC who harbor
epidermal growth factor receptor (EGFR) mutations (3-5).
There are also series of cases have reported that neoadjuvant
crizotinib may be feasible and well tolerated in locally
advanced ALK positive patients (6,7). Alectinib, as the second-
generation TKI, is a highly selective ALK inhibitor with high
central nervous system (CNS) penetration. Alectinib showed
superior efficacy and lower toxicity than crizotinib in primary
ALK-positive patients. Moreover, Alectinib showed clinical
activity in patients with ALK-positive NSCLC and who have
progressed on crizotinib (8). In phase III ALEX Study (9),
303 untreated ALK-positive advanced NSCLC patients were
randomized to receive treatment with alectinib (n=152) or
crizotinib (n=151). The median progression free survival (PFS)
was significantly longer with alectinib (34.8 months) than
with crizotinib (10.9 months). Another phase 3 randomized
trial (J-ALEX) assessed first-line therapy with alectinib versus
crizotinib in 207 Japanese patients, showing that alectinib was
superior than crizotinib in ALK inhibitor-naive patients with
ALK-positive NSCLC (10).

In addition, Zhang ez 4/. had first reported a clinically
successful case which illustrated neoadjuvant alectinib for a
metastatic lung adenocarcinoma patient staging as ¢ I3N2MO0
IIIB was feasible (11). After 56 days (two cycles) of neoadjuvant
alectinib at a dosage of 600 mg twice per day, a partial
response was achieved with a tumor shrinkage of 47%. Then
Lobectomy and systemic lymphadenectomy were successfully
performed without any severe in-hospital complications.
Moreover, MPR was achieved with only 7% remaining
tumor cells in this case. Owing to these improvements
demonstrated in advanced NSCLC, we supposed alectinib
in early/locally advanced resected stage of the NSCLC could
acquire better efficacy than chemotherapy. However, there
are rare studies about alectinib in locally advanced NSCLC
patients’ neoadjuvant therapy. In this article, we reported
a clinically efficacious locally advanced ALK positive case
involving neoadjuvant alectinib. We present the following case
in accordance with the CARE reporting checklist (available at
hetps:/dx.doi.org/10.21037/ter-21-642).

Case presentation

A 51 years old nonsmoking man, had a routine physical
examination because of right foot numbness. He had a history
of hypertension and had oral drugs to control it. He and his
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family did not have any specific history of malignant tumor.
Chest X-ray showed a high-density nodule located in the right
upper lobe. Then enhanced chest computed tomography
(CT) revealed a nodule measured 31 mm in diameter and
accompanied by enlarged mediastinal lymph nodes with
discrete 4R and 10R (Figure I). Transbronchial needle
aspiration was performed for stations 4R and 10R through
endobronchial ultrasound. And no signs of distant metastasis
were confirmed with enhanced brain magnetic resonance
imaging (MRI) and positron emission tomography-computed
tomography (PET-CT). The pathologic evaluation showed a
metastatic lung adenocarcinoma and the clinical stage was IITA
(cT2N2M0). Immunohistochemistry (IHC) revealed positive
staining of cytokeratin AE1/AE3, thyroid transcription factor-1
(T'TF-1), Napsin A, and ALK fusion status was positive
assessed by IHC with a monoclonal antibody (D5F3, Ventana-
Roche Diagnostics, Mannheim, Germany) and fluorescence
in situ hybridization (FISH) (Vysis ALK Break Apart FISH
Probe Kit; Abbott, IL, USA). The percent of rearranged cells
in FISH was 45.7% (Figure 2).

Surgery is not a standard therapy in stage III N2 NSCLC
patients. In patients with genomic defined NSCLC,
a currently investigated option is the use of TKI in
neoadjuvant setting. Therefore, an immediate surgery was
not performed after multi-disciplinary team consultation
by the department of respiratory, thoracic surgery,
radiotherapy (RT), pathology and radiology. After acquiring
informed consent from the patient, we offered neoadjuvant
alectinib at a dosage of 600 mg twice per day from April 28,
2020. Naturally, the tumor shrunk 42.2% after one cycle
(28 days) therapy of alectinib, which was confirmed by CT
and PET-CT scan (Figures 1,3), although the clinical stage
was also IITA (cT1N2MO). And this patient was evaluated as
partial remission (PR) by Response Evaluation Criteria in
Solid Tumors (RECIST) version 1.1. Moreover, the patient
did not show any side effects with alectinib treatment.

Then right upper lobectomy with mediastinal lymph
node dissection by VATS were performed after 45 days
(2020/4/28-2020/6/11) treatment of alectinib. The
mediastinal lymph node station 4R was inoperative because
of high surgical risk caused by severe tissue adhesion. The
patient was discharged 5 days after operation, without
any in-hospital and surgical complications. Pathologic
evaluation about tumor was assessed by hematoxylin and
eosin staining and IHC (Figure 4), however MPR was not
achieved (the residual viable tumor cells were 15%). And
the patient continually received adjuvant alectinib (600 mg
oral BID) a week after surgery. The patient did not make
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Figure 1 The CT scan of baseline and after one cycle of alectinib (the red arrows stand for primary lung cancer, 4R lymph node and 10R

lymph node respectively). CT, computed tomography.

routine follow-up due to the epidemic of COVID-19. Thus,
the second cycle of multi-disciplinary team consultation
was performed owing to the patients without systematic
mediastinal lymph node dissection (station 4R excluded)
and MPR status was not met. We recommended the
sequential radiotherapy (RT) combined with alectinib
therapy, considering the patient physical performance and
the willingness. The postoperative radiotherapy (PORT)
containing areas of the removed tumor and 4R lymph nodes
was given at 50 Gy/25 Fx and the duration was 1 month. No
recurrence was observed after the last follow-up (Figure 5).
And the patient did not complain any discomfort. The
whole course of treatment was showed in Figure 6.

All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee(s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient.

Discussion

We here report an ALK positive case involving the
advantage of alectinib during perioperative period.
Together with another report by Zhang (11) ez al., which
reported neoadjuvant alectinib was clinically feasible. These
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data supported that alectinib would be effective and safe
in patients with locally advanced ALK positive NSCLC.
According to ALEX study, alectinib showed superior
efficacy and lower toxicity in primary treatment of ALK-
positive advanced NSCLC compared with crizotinib (12).
Whether neoadjuvant alectinib is appropriated and safe is
unknown so far. In our case, the tumor response achieved
PR after one cycle of alectinib (600 mg, oral, BID, 30 days)
and then lobectomy and mediastinal lymph node dissection
were performed.

However, the patient did not achieve MPR status
with almost two cycles of neoadjuvant alectinib, the
residual viable tumor cells were 15%. In CTONG 1103
(EMERGING) study, the erlotinib arm consisted of
neoadjuvant erlotinib 150 mg/d (42 days, oral) followed by
adjuvant erlotinib postoperatively for 12 months or until
disease progression or unacceptable toxicity (13), which RO
resection and lymph node downstaging were more than the
neoadjuvant chemotherapy arm (73% and 10.8% vs. 63%
and 2.9%), demonstrating two cycles of neoadjuvant TKI
therapy were necessary. However, in the case published
by Zhang er al. (11), the patient completed two cycles of
alectinib achieving MPR with only 7% of residual viable
tumor cells. One possible explanation to that is the ORR
with TKIs in the neoadjuvant therapy was lower than that in
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Figure 2 Integrated pathological validation of lung adenocarcinoma harboring ALK gene rearrangement. (A) HE staining, 10x and 20x. (B)
Immunohistochemistry, including cytokeratin AE1/AE3 (AE1/AE3), Napsin, TTF-1, 20x. (C) ALK fusion, Immunohistochemistry, 20x
(D5F3; Ventana-Roche). (D) ALK fusion, FISH (Vysis ALK Break Apart FISH Probe Kit; Abbott, IL, USA). ALK, anaplastic lymphoma
kinase; HE, hematoxylin-eosin; TTF-1, thyroid transcription factor-1; FISH, fluorescence in situ hybridization.

advanced NSCLC. In addition, the limited duration of drug
exploration was another reason (13-15). Further studies
are needed to verify the necessity of extended neoadjuvant
treatment of TKIs.

Moreover, the duration of adjuvant alectinib was
controversial. According to the ADJUVANT, RADIANT,
EVEN and SELECT trials, patients received gefitinib
or erlotinib for almost 24 months, while patients were
administrated osimertinib for 3 years in ADAURA trial.

© Translational Cancer Research. All rights reserved.

And all above studies have shown a significantly longer DFS
in patients who received TKIs than the control groups at
24 months (4,5,16-18). In the SELECT trial, 65% patients
with recurrence retreated with erlotinib and only one
patient who acquired T790m didn’t take erlotinib again,
which suggested the cause of recurrence was stopping the
suppressive erlotinib rather than truly acquiring resistance
to erlotinib (17). In the ADJUVAN'T trail, 3-year DFS rate
in the intention-to-treat population was 34% (95% CI:
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Figure 3 The PET-CT scan assessment of one cycle alectinib. LN, lymph node; PET-CT, positron emission tomography-computed

tomography.
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Figure 4 The ALK gene rearrangement of surgical specimens. (A) 5x, (B) 40x, (C) 100x. ALK, anaplastic lymphoma kinase.

24-45) in the gefitinib group and 27% (95% CI: 16-38)
in the vinorelbine plus cisplatin group (HR 0.74, 95%
CI: 0.42-1.32; P=0.37). The non-significant difference
in DFS proportion between two arms suggested gefitinib
may delay but not necessarily prevent recurrences (4). In
general, it means that 2 years adjuvant targeted therapy are
not enough, so we consider 3 years treatment of alectinib
rather than 2 years may be necessary although the optimal
duration of adjuvant TKI therapy will remain undefined.
Still, there are several limitations in this case. First, we
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did not perform systemic lymphadenectomy resection due
to intraoperative tissue adhesions. Neoadjuvant targeted
therapy may increase the difficulty of surgery, indicating
that we should pay more attention to the safety of surgery
in future preoperative targeted therapy research. Second,
although this patient did not meet the criteria of RO
resection, PORT was performed nearly 2 months after the
surgery because of the epidemic of COVID-19. Although
PORT in patients with a completely resected stage III-N2
NSCLC showed poor benefits on DFS, according to the

Trransl Cancer Res 2021;10(8):3856-3863 | https://dx.doi.org/10.21037/tcr-21-642



Translational Cancer Research, Vol 10, No 8 August 2021

3861

Figure 5 The CT scan of the patient’s last followed up on December 8, 2020. CT, computed tomography.

Operation
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Diagnosed
with lung
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Time Apr. 20th Apr. 28th

2020 2020 2020 2020

Figure 6 The timeline of treatment. PR, partial regression.

results of the randomized LungART trial (19). However,
PORT is an alternative for patients with resectable stage
IITA disease recommended by NCCN guideline (Version
3.2020) with the evidence showed that PORT improve
survival benefit significantly in patients with mediastinal
nodal involvement (pN2) (20). Whether RT combined
TKIs could improve the overall survival is unknown. A
study enrolled ten patients with stage IV NSCLC harboring
EGFR mutations who received first-line EGFR-TKI
combined with thoracic RT showed concurrent EGFR-TKI
plus RT as the first-line treatment prolonged the control
of lung lesion, which 1-year PFS rate was 57.1%, median
PFS was 13 months, and median time to progression of
irradiated lesion (iIT'TP) was 20.5 months (21). However,
whether alectinib plus PORT could achieve benefit over the
toxicity, especially the pN2-IITA patients, needs more trails
to demonstrate.

In conclusion, according to data addressed using TKIs
in the locally advanced NSCLC patients with druggable
targets, we reported a case which demonstrated that
alectinib was efficient and safe as a neoadjuvant treatment
in local advanced ALK positive NSCLC patients. At
present, there is a recruiting clinical trial comparing the
efficiency of adjuvant alectinib with adjuvant platinum-
based chemotherapy in patients with ALK positive NSCLC
(NCT03456076). We also need to try neoadjuvant alectinib
therapy based on previous data and experience from TKIs
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Aug. 4th
2020 2020
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2020

in the locally advanced NSCLC patients to further assess
the role of neoadjuvant alectinib in locally advanced ALK
positive NSCLC.
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