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Bölüm

METASTATİK ALK VE ROS-
1 POZİTİF HASTALIKTA 

SİSTEMİK TEDAVİ 
SEÇENEKLERİ24

Gülcan BULUT1

GİRİŞ

Küçük hücreli dışı akciğer kanseri (KHDAK) olan bir grup hastada 2.kromozo-
mun inversiyonu yani echinoderm mikrotubule bağlı protein benzeri 4 (EML4) 
geninin 5’ ucu ile anaplastik lenfoma kinaz (ALK) geninin 3’ucu yan yana gelerek 
yeni bir füzyon onkogeni olan EML4-ALK’i oluşturur [1]. Bu füzyon onkogen 
yeniden düzenlemesi, hem in vitro hem de in vivo olabilir ve KHDAK’nin farklı 
bir klinikopatolojik alt kümesini tanımlar. KHDAK ‘lerin yaklaşık yüzde 5’inde 
bulunur [2]. EML4-ALK füzyon onkojeni veya varyantlarını içeren tümörler, hiç 
veya hafif sigara öyküsü, genç yaş; signet halkası veya asiner histolojisi olan ade-
nokarsinom dahil olmak üzere spesifik klinik ve patolojik özelliklerle ilişkilidir. 
ALK gen düzenlemeleri epidermal büyüme faktörü reseptörü (EGFR) ve Kirsten 
sıçan sarkoması viral onkojen homolog (KRAS) mutasyonları ile karşılıklı mutas-
yondur [3]. Bu füzyon geninin KHDAK’de taranması önemlidir, çünkü “ALK po-
zitif ” tümörler (yeniden düzenlenmiş bir ALK gen / füzyon proteinini barındıran 
tümörler), ALK-hedefli tedavilere oldukça duyarlıdır. ALK füzyon onkojeni ve 
ROS1 mutasyonu ile ilişkili KHDAK›nin moleküler patogenezi, klinik özellikleri 
ve tedavisi burada tartışılmaktadır.

ALK POZİTİF HASTALIĞA GENEL BAKIŞ

ALK pozitif akciğer kanseri olan hastalar bu geni taşımayanlara göre nispeten 
daha gençtir [4,5]. Crizotinib onayını desteklemek için kullanılan iki çalışmanın 
veri tabanına göre ALK pozitif 255 hastada; medyan yaş 52 idi [5]. ALK füzyon 
geni hiç veya hafif (<10 paket-yıl) sigara öyküsü ile güçlü bir şekilde ilişkilidir 
[1,4,5]. ALK pozitif akciğer tümörlerinin büyük çoğunluğu adenokarsinomdur. 
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dışında ceritinibde ilk basamakta etkinliğini kanıtlamıştır ama alektinib ve briga-
tinibin ROS1 mutasyonuna etkinliği yoktur. Crizotinib direnci sonrası Lorlatinib 
etkin bir tedavi seçeneğidir.

KAYNAKLAR
1. Shaw AT, Solomon B. Targeting anaplastic lymphoma kinase in lung cancer. Clin Cancer Res 

2011; 17:2081.
2. Pikor LA, Ramnarine VR, Lam S, Lam WL. Genetic alterations defining NSCLC subtypes and 

their therapeutic implications. Lung Cancer 2013; 82:179.
3. Takahashi T, Sonobe M, Kobayashi M, et al. Clinicopathologic features of non-small-cell lung 

cancer with EML4-ALK fusion gene. Ann Surg Oncol 2010; 17:889.
4. Weickhardt AJ, Aisner DL, Franklin WA, et al. Diagnostic assays for identification of anaplastic 

lymphoma kinase-positive non-small cell lung cancer. Cancer 2013; 119:1467.
5. Shaw AT, Yeap BY, Mino-Kenudson M, et al. Clinical features and outcome of patients with 

non-small-cell lung cancer who harbor EML4-ALK. J Clin Oncol 2009; 27:4247.
6. Crizotinib capsules. United States Prescribing Information. US National Library of Medici-

ne.  http://www.accessdata.fda.gov/drugsatfda_docs/label/2011/202570s000lbl.pdf  (Accessed 
on June 21, 2019).

7. Inamura K, Takeuchi K, Togashi Y, et al. EML4-ALK fusion is linked to histological characte-
ristics in a subset of lung cancers. J Thorac Oncol 2008; 3:13.

8. Rodig SJ, Mino-Kenudson M, Dacic S, et al. Unique clinicopathologic features characteri-
ze ALK-rearranged lung adenocarcinoma in the western population. Clin Cancer Res 2009; 
15:5216.

9. Solomon BJ, Mok T, Kim DW, et al. First-line crizotinib versus chemotherapy in ALK-positive 
lung cancer. N Engl J Med 2014; 371:2167.

10. Moran T, Sequist LV. Timing of epidermal growth factor receptor tyrosine kinase inhibitor 
therapy in patients with lung cancer with EGFR mutations. J Clin Oncol 2012; 30:3330.

11. Hida T, Nokihara H, Kondo M, et al. Alectinib versus crizotinib in patients with ALK-positive 
non-small-cell lung cancer (J-ALEX): an open-label, randomised phase 3 trial. Lancet 2017; 
390:29.

12. Peters S, Camidge DR, Shaw AT, et al. Alectinib versus Crizotinib in Untreated ALK-Positive 
Non-Small-Cell Lung Cancer. N Engl J Med 2017; 377:829.

13. Zhou C, Lu Y, Kim SW, et al. Primary results of ALESIA: A randomised, phase III, open-label 
study of alectinib vs crizotinib in Asian patients with treatment-naïve ALK+ advanced NSCLC. 
Ann Oncol 2018; 29S: ESMO #LBA10

14. Huang WS, Liu S, Zou D, et al. Discovery of Brigatinib (AP26113), a Phosphine Oxide-Con-
taining, Potent, Orally Active Inhibitor of Anaplastic Lymphoma Kinase. J Med Chem 2016; 
59:4948.

15. Camidge DR, Kim HR, Ahn MJ, et al. Brigatinib versus Crizotinib in ALK-Positive Non-Small-
Cell Lung Cancer. N Engl J Med 2018; 379:2027.

16. Cho BC, Kim DW, Bearz A, et al. ASCEND-8: A Randomized Phase 1 Study of Ceritinib, 450 
mg or 600 mg, Taken with a Low-Fat Meal versus 750 mg in Fasted State in Patients with Anap-
lastic Lymphoma Kinase (ALK)-Rearranged Metastatic Non-Small Cell Lung Cancer (NSC-
LC). J Thorac Oncol 2017; 12:1357.

17. Soria JC, Tan DS, Chiari R, et al. First-line ceritinib versus platinum-based chemotherapy in 
advanced ALK-rearranged non-small-cell lung cancer (ASCEND-4): a randomised, open-la-
bel, phase 3 study. Lancet 2017; 389:917.

18. Kim TM, Scagliotti G, Crino L, et al. Ceritinib vs chemotherapy (CT) in patients (pts) with 
advanced anaplastic lymphoma kinase (ALK)-rearranged (ALK+) non-small cell lung cancer 
(NSCLC) previously treated with CT and crizotinib (CRZ): Results from the confirmatory 
phase 3 ASCEND-5 study. Ann Oncol 2016; 27S: ESMO #LBA42_PR.



Toraks Tümörleri

- 216 -

19. De Castro Jr G, Crino L, et al, Tan DSW. First-line Ceritinib Versus Chemotherapy in Patients 
With ALK-rearranged (ALK+) NSCLC: A Randomized, Phase 3 Study (ASCEND-4). J Thorac 
Oncol 2017; 12S: WCLC #PL03.07.

20. Shaw AT, Kim DW, Nakagawa K, et al. Crizotinib versus chemotherapy in advanced ALK-po-
sitive lung cancer. N Engl J Med 2013; 368:2385.

21. Solomon BJ, Kim DW, Wu YL, et al. Final Overall Survival Analysis From a Study Comparing 
First-Line Crizotinib Versus Chemotherapy in ALK-Mutation-Positive Non-Small-Cell Lung 
Cancer. J Clin Oncol 2018; 36:2251.

22. Ou SH, Jänne PA, Bartlett CH, et al. Clinical benefit of continuing ALK inhibition with crizo-
tinib beyond initial disease progression in patients with advanced ALK-positive NSCLC. Ann 
Oncol 2014; 25:415.

23. Novello S, Mazières J, Oh IJ, et al. Alectinib versus chemotherapy in crizotinib-pretreated anap-
lastic lymphoma kinase (ALK)-positive non-small-cell lung cancer: results from the phase III 
ALUR study. Ann Oncol 2018; 29:1409.

24. Ou SH, Ahn JS, De Petris L, et al. Alectinib in Crizotinib-Refractory ALK-Rearranged Non-
Small-Cell Lung Cancer: A Phase II Global Study. J Clin Oncol 2016; 34:661.

25. Kim DW, Tiseo M, Ahn MJ, et al. Brigatinib in Patients With Crizotinib-Refractory Anaplastic 
Lymphoma Kinase-Positive Non-Small-Cell Lung Cancer: A Randomized, Multicenter Phase 
II Trial. J Clin Oncol 2017; 35:2490.

26. Shaw AT, Kim TM, Crinò L, et al. Ceritinib versus chemotherapy in patients with ALK-rearran-
ged non-small-cell lung cancer previously given chemotherapy and crizotinib (ASCEND-5): a 
randomised, controlled, open-label, phase 3 trial. Lancet Oncol 2017; 18:874.

27. Ahn M, Camidge DR, Tiseo M, et al. Brigatinib in Crizotinib-Refractory ALK+ NSCLC: Upda-
ted Efficacy and Safety Results From ALTA, a Randomized Phase 2 Trial. J Thorac Oncol 2017; 
12S: WCLC #OA 05.05.

28. Cho BC, Obermannova R, Bearz A, et al. Efficacy and Safety of Ceritinib (450 mg/d or 600 
mg/d) With Food Versus 750-mg/d Fasted in Patients With ALK Receptor Tyrosine Kinase 
(ALK)-Positive NSCLC: Primary Efficacy Results From the ASCEND-8 Study. J Thorac Oncol 
2019.

29. Crinò L, Ahn MJ, De Marinis F, et al. Multicenter Phase II Study of Whole-Body and Intracra-
nial Activity With Ceritinib in Patients With ALK-Rearranged Non-Small-Cell Lung Cancer 
Previously Treated With Chemotherapy and Crizotinib: Results From ASCEND-2. J Clin On-
col 2016; 34:2866.

30. Lin JJ, Riely GJ, Shaw AT. Targeting ALK: Precision Medicine Takes on Drug Resistance. Can-
cer Discov 2017; 7:137.

31. Baglivo S, Ricciuti B, Ludovini V, et al. Dramatic Response to Lorlatinib in a Heavily Pretreated 
Lung Adenocarcinoma Patient Harboring G1202R Mutation and a Synchronous Novel R1192P 
ALK Point Mutation. J Thorac Oncol 2018; 13:e145.

32. Lorlatinib tablets. United States Prescribing Information. US National Library of Medicine. 
http://www.accessdata.fda.gov/drugsatfda_docs/label/2018/210868s000lbl.pdf (Accessed on 
June 21, 2019).

33. Gainor JF, Dardaei L, Yoda S, et al. Molecular Mechanisms of Resistance to First- and Se-
cond-Generation ALK Inhibitors in ALK-Rearranged Lung Cancer. Cancer Discov 2016; 
6:1118.

34. Sabari JK, Santini FC, Schram AM, et al. The activity, safety, and evolving role of brigatinib in 
patients with ALK-rearranged non-small cell lung cancers. Onco Targets Ther 2017; 10:1983.

35. Katayama R, Friboulet L, Koike S, et al. Two novel ALK mutations mediate acquired resistance 
to the next-generation ALK inhibitor alectinib. Clin Cancer Res 2014; 20:5686

36. Solomon BJ, Besse B, Bauer TM, et al. Lorlatinib in patients with ALK-positive non-small-cell 
lung cancer: results from a global phase 2 study. Lancet Oncol 2018; 19:1654.

37. Shaw AT, Solomon BJ, Besse B, et al. ALK Resistance Mutations and Efficacy of Lorlatinib in 
Advanced Anaplastic Lymphoma Kinase-Positive Non-Small-Cell Lung Cancer. J Clin Oncol 
2019; 37:1370.



Toraks Tümörleri

- 217 -

38. Hida T, Seto T, Horinouchi H, et al. Phase II study of ceritinib in alectinib-pretreated patients 
with anaplastic lymphoma kinase-rearranged metastatic non-small-cell lung cancer in Japan: 
ASCEND-9. Cancer Sci 2018; 109:2863.

39. Lin JJ, Zhu VW, Schoenfeld AJ, et al. Brigatinib in Patients With Alectinib-Refractory ALK-Po-
sitive NSCLC. J Thorac Oncol 2018; 13:1530.

40. Socinski MA, Jotte RM, Cappuzzo F, et al. Atezolizumab for First-Line Treatment of Metastatic 
Nonsquamous NSCLC. N Engl J Med 2018; 378:2288.

41. Socinski MA, Jotte RM, Cappuzzo F, et al. Overall survival (OS) analysis of IMpower150, a 
randomized Ph 3 study of atezolizumab (atezo) + chemotherapy (chemo) ± bevacizumab (bev) 
vs chemo + bev in 1L nonsquamous (NSQ) NSCLC. J Clin Oncol 2018; 36S: ASCO #9002.

42. Cappuzzo F, McCleod M, Hussein M, et al. Impower130: Progression-free survival (PFS) and 
safety analysis from a randomized phase III study of carboplatin + nab-paclitaxel (CnP) with 
or without atezolizumab (atezo) as first-line (1L) therapy in advanced non-squamous NSCLC. 
Ann Oncol 2018; 29S: ESMO #LBA53.

43. Katayama R, Khan TM, Benes C, et al. Therapeutic strategies to overcome crizotinib resistance 
in non-small cell lung cancers harboring the fusion oncogene EML4-ALK. Proc Natl Acad Sci 
U S A 2011; 108:7535.

44. Ou SH, Azada M, Dy J, Stiber JA. Asymptomatic profound sinus bradycardia (heart rate ≤45) 
in non-small cell lung cancer patients treated with crizotinib. J Thorac Oncol 2011; 6:2135.

45. Ou SH, Tong WP, Azada M, et al. Heart rate decrease during crizotinib treatment and potential 
correlation to clinical response. Cancer 2013; 119:1969.

46. Ramalingam SS, Shaw AT. Hypogonadism related to crizotinib therapy: implications for pa-
tient care. Cancer 2012; 118:E1.

47. Weickhardt AJ, Doebele RC, Purcell WT, et al. Symptomatic reduction in free testosterone 
levels secondary to crizotinib use in male cancer patients. Cancer 2013; 119:2383.

48. Klempner SJ, Aubin G, Dash A, Ou SH. Spontaneous regression of crizotinib-associated comp-
lex renal cysts during continuous crizotinib treatment. Oncologist 2014; 19:1008.

49. Lin YT, Wang YF, Yang JC, et al. Development of renal cysts after crizotinib treatment in advan-
ced ALK-positive non-small-cell lung cancer. J Thorac Oncol 2014; 9:1720.

50. Awad MM, Lax TP, Slawski BR, Shaw AT. Successful desensitization of two patients with 
ALK-positive lung cancer and hypersensitivity to crizotinib. J Thorac Oncol 2014; 9:1726.

51. Bergethon K, Shaw AT, Ou SH, et al. ROS1 rearrangements define a unique molecular class of 
lung cancers. J Clin Oncol 2012; 30:863.

52. Lovly CM, Horn L, Pao W. ROS1 Fusions in Non-Small Cell Lung Cancer. My Cancer Ge-
nome. https://www.mycancergenome.org/content/disease/lung-cancer/ros1/67/ (Accessed on 
March 04, 2019).

53. http://www.accessdata.fda.gov/drugsatfda_docs/label/2016/202570s017lbl.pdf  (Accessed on 
January 18, 2017)

54. Shaw AT, Ou SH, Bang YJ, et al. Crizotinib in ROS1-rearranged non-small-cell lung cancer. N 
Engl J Med 2014; 371:1963.

55. Wu YL, Yang JC, Kim DW, et al. Phase II Study of Crizotinib in East Asian Patients With 
ROS1-Positive Advanced Non-Small-Cell Lung Cancer. J Clin Oncol 2018; 36:1405.

56. Lim SM, Kim HR, Lee JS, et al. Open-Label, Multicenter, Phase II Study of Ceritinib in Pa-
tients With Non-Small-Cell Lung Cancer Harboring ROS1 Rearrangement. J Clin Oncol 2017; 
35:2613.

57. Ou SH, Shaw AT, Riely GJ, et al. Clinical Activity of Lorlatinib in Patients with ROS1+ Ad-
vanced Non-Small Cell Lung Cancer: Phase 2 Study Cohort EXP-6. J Thorac Oncol 2018; 13S: 
WCLC #OA02.03.

58. Drilon A, Somwar R, Wagner JP, et al. A Novel Crizotinib-Resistant Solvent-Front Mutation 
Responsive to Cabozantinib Therapy in a Patient with ROS1-Rearranged Lung Cancer. Clin 
Cancer Res 2016; 22:2351.

59. Chong CR, Bahcall M, Capelletti M, et al. Identification of Existing Drugs That Effectively Tar-
get NTRK1 and ROS1 Rearrangements in Lung Cancer. Clin Cancer Res 2017; 23:204.


