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Region-Specific Incidence Age-Standardized 
Rates by Sex for Cancers of the Lung in 2018.

•CA CANCER J CLIN 2018;0:7–31
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Trends in Jordan
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Lung Cancer Outcome: 8th TNM
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Platinum-Based Doublets for NSCLC

ECOG, Eastern Cooperative Oncology Group; ORR, overall response rate; SWOG, Southwest OncologyGroup

1  . Kelly K, et al. J Clin Oncol. 2001 ;19 )13 :(3210 -3218  .2  . Schiller JH, et. al. N Engl J Med. 2002 ;346 )2 :(92 -98 .

1SWOG N ORR, %
Median

Survival,  
Months

1-Year  
Survival,

%
Cisplatin + vinorelbine 202 28 8.6 36

Paclitaxel + carboplatin 206 25 8.1 38
2ECOG

Paclitaxel + carboplatin 290 17 8.1 34
Gemcitabine + cisplatin 288 22 8.1 36

Paclitaxel + cisplatin 288 21 7.8 31
Docetaxel + cisplatin 289 17 7.4 31

North American Experience (SWOG+ECOG)
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1994 2007 2011

NPM‐ALK discovered in ALCL

EML4‐ALK discovered in NSCLC

Crizotinib US FDA approved for ALK+ NSCLC

2014

Ceritinib US FDA approved for
ALK+, crizotinib‐resistant NSCLC

2010

Crizotinib resistance mechanism reported
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ALK (7%)

EGFR other (4%)

MET (3%)

>1 mutation (3%)

HER2 (2%)

ROS1 (2%)

BRAF (2%)

RET (2%)

NTRK1 (1%)

PIK3CA (1%)

MEK1 (<1%)

Unknown oncogenic driver 
detected (31%)

KRAS (25%)

EGFR sensitizing (17%)

Modified from Tsao, …Peters, Pass J Thorac Oncol
2016;11:613–638

ROS1
Crizotinib; Cabozantinib; Ceritinib; Lorlatinib; Entrectinib

BRAF
Vemurafenib; Dabrafenib/Trametinib

RET
Cabozantinib; Alectinib; Apatinib; Vandetanib; Ponatinib; Lenvatinib; LOXO-
292
NTRK1
Entrectinib; LOXO-101;Cabozantinib

PIK3CA
LY3023414; PQR 309

ALK
Crizotinib; Alectinib; Ceritinib; Lorlatinib; Brigatinib; Ensartinib

MET
Crizotinib; Cabozantinib; Capmatinib; Savolitinib

HER2
Trastuzumab emtansine; Afatinib;Dacomitinib

MEK1
Trametinib; Selumetinib; Cobimetinib

EGFR sensitizing
Gefitinib; Erlotinib; Afatinib; Osimertinib

Evolving Molecular Classification of  
NSCLC Over the Last Decade
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EML4–ALK Fusion Oncogene  Key 
Driver in 3% to 7% NSCLC

ALK rearrangements induce ALK 
protein expression.
Constitutive ALK activation
oncogene addiction
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Characteristics of ALK translocation 
in advanced NSCLC

• Incidence: 
• ~4% in all patients, up to 33% in EGFR‐negative never smokers
• incidence is similar between males and females
• Patients:
• Median age of 55 years
• Around 70% of the patients are nonsmokers or light smokers 
• histology are mainly adenocarcinoma (or adenosquamous carcinoma; rarely 
SCC)

• Biology:
• generally do not present mutations in the EGFR and in the KRAS genes since 
these genetic alterations are almost always mutually exclusive.

• Biology: >15 EML4‐ALK variants have been identified in NSCLC. Clinical 
significance of each variant is unknown.
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Camidge DR et al. Lancet Oncol. 2012 Oct;13(10):1011-9.

Activity of crizotinib in patients with 
ALK+ NSCLC
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Randomized trial: crizotinib vs
chemotherapy as second-line

Shaw AT et al. N Engl J Med 2013;368:2385-2394.
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Crizotinib vs chemotherapy: impact on QoL

Shaw NEJM; June 2013

Shaw AT et al. N Engl J Med.2013 Jun 20;368(25):2385-94.
Blackhall F et al. J Thorac Oncol. 2014 Nov;9(11):1625-33.
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PROFILE 1014: First-line Crizotinib vs 
Pemetrexed/Platinum* in Advanced NSCLC

Solomon BJ et al. N Engl J Med 2014;371:2167-2177.

Phase III trial (N = 343) ALK‐positive pts with nonsquamous NSCLC and no prior 
systemic treatment for advanced disease
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PROFILE 1014 trial Common AEs 
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All patients will eventually experience 
disease progression

Sharma SV, Settleman J. Genes Dev. 2007;21:3214‐3231
©2007 by Cold Spring Harbor Laboratory Press

Camidge DR et al. Lancet Oncol. 2012 Oct;13(10):1011‐9.
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Patterns of progression & mechanisms of 
resistance to crizotinib
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When ALK addiction seems lost: the 
resistance
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Ceritinib activity in a crizotinib-
resistant patient

Shaw AT et al. N Engl J Med. 2014 Mar 27;370(13):1189-97.
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Response to ceritinib in ALK-
translocated advanced NSCLC

Shaw AT et al. N Engl J Med. 2014 Mar 27;370(13):1189-97.

56% 72%
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Progression-free survival ASCEND-1 trial

DoR: 17m

DoR: 8.3m
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ASCEND-4

PFS with brain mets:      10.7m                       6.7m
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Alectinib(CH5424802)

Gadgeel SM et al. Lancet Oncology 2014; 15(10):1119-1128

popl CR  PR
Naive      J‐ 93%   4.3%   89%
Treated  A‐55%    2%     53%
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1

J-ALEX: Alectinib vs Crizotinib as First-line 
Therapy for ALK-Positive NSCLC

Nokihara H, et al. ASCO 2016. Abstract 9007.
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Alectinib
(n = 103)

Crizotinib
(n = 104)

Events, n (%)
Median, mos (95% CI)
P value
HR (99.6826% CI)

25 (24.3)
NR (20.3‐NR)

58 (55.8)
10.2 (8.2‐12.0)

< .0001
0.34 (0.17‐0.71)
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ALEX (investigator-assessed)

• PFS was significantly prolonged with alectinib versus crizotinib in the ITT population: median PFS was 34.8 
months (95% CI 17.7–NE) with alectinib versus 10.9 months (95% CI 9.1–12.9) with crizotinib.

• In patients with baseline CNS metastases, median PFS was 27.7 months (95% CI 9.2–NE) for alectinib versus 
7.4 months (95% CI 6.6–9.6) for crizotinib (HR 0.35, 95% CI 0.22–0.56).

Camidge, ASCO2018



KHCC
Landscape of A L K inhibitors in clinical use
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Second-Generation ALK Inhibitors

N Phase Prior
Cri?

ORR, % Median PFS,
Mos

Ceritinib
]1[1‐ASCEND

]2[2‐ASCEND
]3[3‐ASCEND
]4[5 ‐ASCEND

163
83
140
124
231

I
I
II
II
III

Yes
No
Yes
No
Yes

56.0
72.0
38.6
63.7
39.1

6.9
18.4
5.7
11.1
5.4

Alectinib
]5[Shaw
]6[Ou

87
138

II
II

Yes
Yes

48.0
50.0

8.1
8.9

Brigatinib[7] 222 II Yes 45.0 (90 mg QD)
54.0 (180 mg QD)

15.6 (90 mg QD)
NR (180 mg QD)

1. Kim DW, et al. Lancet Oncol. 2016;17:452‐63. 2. Mok T, et al. ASCO 2015. Abstract 8059. 
3. Felip E, et al. ASCO 2015. Abstract 8060. 4. Scagliotti G, et al. ESMO 2016. Abstract LBA42_PR. 5. Shaw AT, et 
al. Lancet Oncol. 2016;17:234‐242. 6. Ou SH, et al.
J Clin Oncol. 2016;34:661‐668. 7. Kim DW, et al. ASCO 2016. Abstract 9007.
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Key Treatment-Related AEs Associated 
With ALK Inhibitors

• Predominantly grade 1/2
• Visual disorders: median onset < 2 wks
• GI effects include diarrhea, nausea, and vomiting

1. Rothenstein JM, et al. Curr Oncol.2014;21:19-26. 2. Liao BC, et al. Ther Adv Med Oncol. 
2015;7:274-290. 3. Kim DW, et al. Lancet Oncol. 2016;17:452-463. 4. Ou S, et al. J Clin 
Oncol. 2016;34:661-668. 5. Kim DW, et al. ASCO 2016.Abstract 9007.

AE, % 
(All Grades)

]1[Crizotinib ]2,3[Ceritinib ]2,4[Alectinib ]2,5[Brigatinib

Visual disorders 50‐60 NR NR NR

Liver dysfunction 35‐40 15‐35 10‐25 15

GI effects 40‐60 60‐85 10‐15 25‐40

Edema 20‐30 NR 15‐25 NR

Fatigue 15‐30 40‐45 25‐30 20‐30

HTN NR NR NR 21
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Second-Generation ALK Inhibitor CNS Activity
Br
ai
n 
O
RR

 (%
)

(n = 8) (n = 28) (n = 33) (n = 17) (n = 16) (n = 35) (n = 25) (n = 18) (n = 18)

*No previous ALK inhibitor.
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Kim DW, et al. Lancet Oncol. 2016;17:452-463. Mok T, et al. ASCO 2015. Abstract 8059. Felip 
E, et al. ASCO 2015. Abstract 8060. Shaw AT, et al. Lancet Oncol. 2016;17:234-242. Ou S, et 
al. J Clin Oncol. 2016;34:661-668. Kim DW, et al. ASCO 2016. Abstract 9007. Solomon BJ, et 
al. ASCO 2016. Abstract 9009.
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Improved PFS with second generation ALK 
inhibitors
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Lorlatinib Inhibits All Known Crizotinib-
Resistance Mutations, Including ALK G1202R

Pt 1: ALK+ NSCLC
 Previously treated with crizotinib 

and ceritinib
 Local molecular testing after 

ceritinib with ALK G1202R
 Started lorlatinib at 75 mg QD
 Dose reduced to 50 mg QD
 Ongoing at > 16 mos

Pt 2: ALK+ NSCLC
 Previously treated with crizotinib 

and brigatinib
 Local molecular testing after 

brigatinib with ALK G1202R
 Started lorlatinib at 200 mg QD
 Dose reduced to 100 mg QD
 Ongoing at > 12 mos

Shaw AT, et al. ASCO 2015. Abstract 8018.
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Ceritinib
(N = 24)

Alectinib
(N = 17)

L1196M     

G1269A     

C1156Y     

I1171T/N/S     

G1202R     G1202del     

F1174C     

V1180L     S1206Y

E1210K     

≥ 2 ALK mutations     

ALK amplification     

ALK WT     

Gainor JF, et al. Cancer Discovery. 2016;6:1118‐1133.

Brigatinib
(N = 6)

WT WT

WT

Resistance to Second-Generation ALK TKIs
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Conclusions  

• In the majority of patients with ALK and ROS1
rearrangements, durable clinical responses can be 
obtained with recently developed targeted agents.

• The availability of these drugs highlights the importance of 
screening for these genetic alterations in patients with 
advanced NSCLC.

• Improvement in the management of resistance remains 
the major challenge in the treatment of these patients. 
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Thank you for your attention

Sameer Yaser, MD
Medical oncologist
King Hussein Cancer Center
syaser@khcc.jo


