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Background: Alectinib, a highly selective inhibitor of ALK, is currently used in the first-line setting of untreated advanced ALK-positive NSCLC and in the second-line setting of crizotinib-resistant ALK-positive NSCLC. Despite promising efficacy and tolerability in the treatment of advanced ALK-positive NSCLC, the activity of alectinib as neoadjuvant therapy in resectable ALK-positive NSCLC remains to be investigated.
Case presentation: Herein, we report a case of a 58-year-old female patient presented to our hospital with hemoptysis for 1 month. Contrast-enhanced computerized tomography (CT) of the chest showed an approximately 4.2 × 3.4 cm mass in the right hilum with localized obstructive pneumonia in the right lower lobe and multiple enlarged lymph nodes in the right hilum and mediastinum. Serum oncological markers results showed elevated levels of CA19-9, CEA, CA125, and CA242. Bronchoscopic biopsy of the mass showed poorly differentiated pulmonary adenocarcinoma and immunohistochemical testing results confirmed ALK positivity. Neoadjuvant alectinib was given at a dosage of 600 mg twice per day for two cycles (56 days), achieving a partial response of the disease with 90% shrinkage of the mass at the subsequent whole-body positron emission tomography. Repeat serum oncological markers results showed that only CA125 was elevated, but lower than before therapy. A bilobectomy of the right middle and lower lobes and systemic lymphadectomy under video-assisted thoracoscopic approach was successfully performed 7 days after the last dose of alectinib. Postoperative pathology showed pathological complete response (pCR). The patient experienced an uneventful postoperative course and continued to receive alectinib and did not report any specific discomfort at her 8-month follow-up. Thoracoabdominal CT at 8 months postoperatively showed no recurrence and repeated examination of serum oncological markers were negative.
Conclusion: We report a case of resectable ALK-positive NSCLC treated with neoadjuvant aletinib achieving pCR. Our case highlights the feasibility of alectinib as neoadjuvant therapy for the treatment of resectable ALK-positive NSCLC. Undoubtedly, the safety and efficacy of this novel treatment modality needs to be explored in future large clinical trials.
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INTRODUCTION
Lung cancer is the leading cause of cancer-related deaths in China and worldwide (Sung et al., 2021). 733,000 new cases of non-small cell lung cancer (NSCLC) and approximately 610,000 deaths from non-small cell lung cancer occurred in China in 2015 (Chen et al., 2016). Non-small cell lung cancer accounts for about 85% of all lung cancers, of which 30–40% are “resectable”, including most stage I-IIIa and a small proportion of stage IIIb lung cancers (Goldstraw et al., 2016). For early-stage resectable lung cancer, radical surgical resection is the most important treatment. However, approximately 25–70% of resectable lung cancers will eventually recur after radical resection (Molina et al., 2008). Even with postoperative adjuvant therapy for appropriate patients, approximately 20–30% of stage I, 50% of stage II, and 60% of stage IIIa lung cancers still die within 5 years (Goldstraw et al., 2016).
In recent years, neoadjuvant therapy has increasingly become a valuable but controversial treatment modality (De Marinis et al., 2005). Neoadjuvant chemotherapy is effective in reducing tumor size and improving surgical resection rates, but has not shown survival advantage (NSCLC Meta-analysis Collaborative Group, 2014). Considering that targeted therapy have shown excellent therapeutic promise in metastatic lung cancer, some scholars have started to try them as neoadjuvant therapy for earlier stage lung cancer (Zhang et al., 2021).
Rearrangement of the anaplastic lymphoma kinase (ALK) is one of the important driver mutations in NSCLC, accounting for approximately 2–7% of NSCLC (Takeuchi et al., 2008). They represent a specific subgroup of NSCLC patients that are typically younger and light or non-smokers (Rodig et al., 2009). Alectinib, a highly selective inhibitor of ALK, is currently used in the first-line setting of untreated advanced ALK-positive NSCLC and in the second-line setting of crizotinib-resistant ALK-positive NSCLC (Peters et al., 2017). Despite promising efficacy and tolerability in the treatment of advanced ALK-positive NSCLC, the activity of alectinib as neoadjuvant therapy in resectable ALK-positive NSCLC remains to be investigated. Herein, we report the first case of resectable ALK-positive NSCLC receiving alectinib as neoadjuvant therapy followed by radical surgical resection to achieve a pCR.
CASE PRESENTATION
A 58-year-old female patient presented to our hospital in April 2021 with hemoptysis for 1 month. Contrast-enhanced computerized tomography (CT) of the chest showed an approximately 4.2 × 3.4 cm mass in the right hilum with localized obstructive pneumonia in the right lower lobe and multiple enlarged lymph nodes in the right hilum and mediastinum (Figure 1). Serum oncological markers results showed elevated levels of CA19-9 (61.04KU/L, reference value <35KU/L), CEA (37.63 ng/ml, reference value <5 ng/ml), CA125 (81.6KU/L, reference value <35KU/L) and CA242 (21.66KU/L, reference value <20KU/L). Routine blood biochemistry and pulmonary function tests showed no significant abnormalities. Fiberoptic bronchoscopy revealed significant mucosal infiltration and swelling in the bronchial opening of the right lower and middle lobes, and significant narrowing of the lumen of the lateral branch of the right middle lobe and the basal branch of the right lower lobe. Mucosal biopsy of the infiltrated lesion at the opening of the basal and dorsal segments of the right lower lobe showed poorly differentiated pulmonary adenocarcinoma with a Ki-67 of 35% (Figure 2). Immunohistochemical testing results (D5F3 assay, Ventana Medical Systems, Tucson, AZ) confirmed ALK positivity. A whole-body bone scan, contrast-enhanced MRI of the head, and contrast-enhanced CT of the abdomen were performed to rule out distant metastases.
[image: Figure 1]FIGURE 1 | pCR to neoadjuvant alectinib in resectable ALK-positive NSCLC. Contrast-enhanced CT of the chest before neoadjuvant therapy showed an approximately 4.2 × 3.4 cm mass in the right hilum with localized obstructive pneumonia in the right lower lobe (A) and enlarged R4 lymph node (B); Contrast-enhanced CT of the chest after neoadjuvant therapy showed an approximately 1.2 × 1.1 cm mass in the right hilum, with a tumor shrinkage of 90% (C) and 0.6 × 0.6 cm R4 lymph node, with a shrinkage of 50% (D); Contrast-enhanced CT of the chest at the 8-month follow-up showed no local replase (E,F).
[image: Figure 2]FIGURE 2 | Pathologic findings of this patient. (A), Bronchoscopic biopsy of the mass before treatment showed poorly differentiated pulmonary adenocarcinoma (H&E, × 100); (B), Immunohistochemical testing results (D5F3 assay) confirmed strong positivity of ALK (× 100); (C), Postoperative pathology showed pathological complete response, with a downstaging to ypT0N0M0 (H&E, × 100).
After a multidisciplinary discussion, the patient was recommended to receive neoadjuvant alectinib therapy followed by surgical resection. Alectinib was given at a dosage of 600 mg twice per day for two cycles (56 days). Only grade 1 constipation and grade 1 erythema (located on the upper extremities) were observed during the neoadjuvant therapy. After the completion of two cycles of therapy, whole-body positron emission tomography was performed to assess the efficacy of neoadjuvant therapy. A partial response was achieved with neoadjuvant therapy, with 90% shrinkage of the mass (1.2 × 1.1 cm, SUVmax 3). 4R mediastinal lymph nodes showed mildly increased glucose metabolism with 50% shrinkage. Repeat serum oncological markers results showed that only CA125 (40.09 KU/L, reference value <35KU/L) was elevated, but lower than before therapy. A bilobectomy of the right middle and lower lobes and systemic lymphadectomy under video-assisted thoracoscopic approach was successfully performed 7 days after the last dose of alectinib. Postoperative pathology showed pCR, with a downstaging to ypT0N0M0. The patient experienced an uneventful postoperative course and was discharged on postoperative day 3. She continued to receive alectinib and did not report any specific discomfort at her 8-month follow-up. Thoracoabdominal CT at 8 months postoperatively showed no recurrence and repeated examination of serum oncological markers were negative, including CA125 dropping within normal range (19.34 KU/L, reference value <35KU/L). The timeline therapy administration from the episode of care was shown in Figure 3.
[image: Figure 3]FIGURE 3 | The timeline therapy administration from the episode of care. PR, partial response; pCR, pathological complete response.
DISCUSSION
ALK is a transmembrane receptor tyrosine kinase that belongs to the insulin receptor superfamily. Since its discovery as a potential oncogenic driver in NSCLC in 2007 (Soda et al., 2007), ALK rearrangement can be detected in about 2–7% of NSCLC (Kwak et al., 2010). The most common ALK rearrangement in NSCLC is the juxtaposition of the 5′ end of the EML4 gene with the 3′ end of the ALK gene, giving rise to a new EML4-ALK fusion oncogene (Shaw and Solomon, 2011). EML4-ALK fusion protein induces dimerization of the intracellular kinase structural domain of ALK and activates classical PI3K/ALK/mTOR signaling, leading to cancer progression (Lovly et al., 2011).
ALK inhibitors have become the first-line treatment for advanced or metastatic ALK-positive NSCLC. Compared with chemotherapy, crizotinib treatment showed its superiority in patients with untreated advanced ALK-positive NSCLC regarding progression-free survival, objective response rate, cancer-related symptom relief, and quality of life improvement (Solomon et al., 2014). However, crizotinib has its limitation of rapidly developing resistance within 1–2 years of treatment (Friboulet et al., 2014). Alectinib, a second-generation ALK inhibitor, has proven to be effective against many of the major forms of crizotini-resistant ALK-positive NSCLC (Gadgeel et al., 2014). In addition, it showed superior systemic and central nervous system (CNS) efficacy and lower toxicity in untreated advanced ALK-positive NSCLC compared with crizotinib (Hida et al., 2017).
Neoadjuvant therapy, aimed at tumor downstaging and improving prognosis, is an emerging area of research. Most neoadjuvant targeted therapy studies are currently limited to patients with EGFR-mutated NSCLC. Although clinical trials assessing the efficacy of adjuvant alectinib therapy in resectable ALK-positive NSCLC are currently undergoing, evidence of alectinib in the neoadjuvant setting are lacking (Reyes and Reguart, 2021). Zhang et al. (2019) first reported 11 cases of pathologically confirmed N2 ALK-positive NSCLC treated with neoadjuvant crizotinib followed by surgery, 10 of which achieved R0 resection and 2 achieved pCR. Recently, Bing reported a case of stage IIIb crizotinib-resistant ALK-positive NSCLC that achieved pCR after receiving neoadjuvant ceritinib (Bing et al., 2021). Until now, only three cases have been reported regarding on the treatment of neoadjuvant alectinib in ALK-positive NSCLC. Zhang et al. (2020) reported a case of a stage cIIIb ALK-positive NSCLC patient who underwent two cycles of neoadjuvant alectinib therapy followed by radical surgical resection, with TNM stage downgraded to stage Ib. Yue et al. presented a case of cIIIa ALK-positive NSCLC patient who received one cycle of neoadjuvant alectinib therapy followed by surgery, with the tumor shrinkage of 42.2% and residual viable tumor cells of 15%. Leonetti et al. (2021) launched a phase II multicenter study to evaluate the efficacy and safety of neoadjuvant alectinib in resectable ALK-positive NSCLC and reported a case of a stage IIIa ALK-positive NSCLC patient treated with two cycles of neoadjuvant alectinib followed by surgery with a major pathological response (MPR). To the best of our knowledge, this is the first case of a patient with resectable ALK-positive NSCLC who received alectinib as neoadjuvant therapy to achieve pCR. No serious adverse events occurred during the neoadjuvant therapy and there were no intraoperative or postoperative complications occurred. No disease relapse was observed at the postoperative 8-month follow-up. The clinicopathological features of the previously reported cases and our case are summarized in Table 1.
TABLE 1 | Summary of all cases of ALK-positive patient receiving neoadjuvant alectinib therapy.
[image: Table 1]CONCLUSION
In summary, we report a case of resectable ALK-positive NSCLC treated with neoadjuvant aletinib achieving pCR. Our case highlights the feasibility of alectinib as neoadjuvant therapy for the treatment of resectable ALK-positive NSCLC. Undoubtedly, the safety and efficacy of this novel treatment modality needs to be explored in future large clinical trials.
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