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Molecular testing in NSCLC
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Table 1| Select clinical trials in lung cancer involving anti-EGFR therapies

Trial Type  Drugs Enrollment criteria RR (%) (EGFR TKI Median time to treatment  Rel
ther) fail GFRTKI
versus other therapy)
Gefitinib
IDEAL-1,  Phasell Gefitinib Unselected previously 18.4-19.0(IDEAL-1)and  2.7-2.8 (IDEAL-1) and 1.5-1.7
IDEAL-2 (250mg versus 500mg)  treated NSCLC 9-12(IDEAL-2) (IDEAL-2)
ISEL Phaselll  Gefitini L i 80versus 1.3 30versus2.6
treated NSCLC -
€ [ Patients with evaluable tissue
INTACF1,  Phaselll Chemotherapy Unselected 503-512versus472  55-58versus60(NTACT1) 19 £
INTACT-2 i iveNSCLC  (INTACT-1)and 30 versus ~ and 4.6-5.3 versus 5.0 1 - [ Patients with mutations in target
500mg) 287 (INTACT-2) (INTACT-2) -8
o
INTEREST  Phaselll  Gefitini L i 9.1versus 7.6 22versus2.2 1 S
docetaxel treated NSCLC i"%,
IPASS. Phaselll  Gefitinib versus East Asian never or 43.0versus 32.2% 5.7 versus 5.8% €
chemotherapy light smokers with 71.2 versus 47.3% 9.5 versus 6.3% g
chemotherapy-naive lung 5
adenocarcinoma o
W|TOG3405 Phaselll Gefitinib versus Japanese EGFR-mutant 62.1versus 32.2 92 versus6.3
ive NSCLC
NEJ002 Phaselll  Gefitinib versus Japanese EGFR-mutant 737 versus 30.7 108 versus 5.4
ive NSCLC
Erlotinib
NA Phasell  Erlotinib NSCLCwithBACfeatures 22 4 KRAS mutations KRAS mutations EGFR mutations (10-28% in NSCLC)
BR21 Phaselll Erlotinibversus placsbo  Unselected previously 89versus<1 22versus 18 {B-40%cin (Pisrein
treated NSCLO colon cancer) NSCLQ)
TALENT Phaselll Chemotherapy+ Unselected 31.5 versus 29.9 6.4 versus 6.0 1 \ Cetuximab \ [ Gefitinib and erlotinib
erlotinib chemotherapy-naive NSCLC
TRIBUTE  Phaselll Chemotherapy+ Unselected 215versus 19.3 5.1versus4.9 1
erlotinib chemotherapy-naive NSCLC
SLCG Single  Erlotinib Spanish EGFR-mutant 706 14
arm NSCLC
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Fig. 3. Frequency of EGFR mutation in NSCLC (n = 3033) [54].
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INTERESTing Biomarker to Select IDEAL Patients
for Epidermal Growth Factor Receptor Tyrosine

inase Inhibitors: Yes, for EGFR Mutation Analysis,
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can be broadly subdivided into biologicals and
low molecular weight synthetic compounds.

Consensus for EGFR Mutation Testing in Non-small Cell
Lung Cancer
Results from a European Workshop
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Can Cytology Samples Be Used?

Cytology samples may be suitable for analysis but
further research is needed to fully understand the clinical
reliability of mutational data obtained from these samples.
Until then, clinicians should be encouraged to provide tissue
biopsy samples whenever possible.
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TABLE 3. Recommendations for EGFR Mutation Testing
in NSCLC

Which patient? NSCLC patients”
Time point At diagnosis

When possible at disease progression
Sample source Most easily accessible
Biopsy preferred over cytology
Fixation 10% neutral-buffered formalin
Bouin's fluid should not be used
Tumor cell content =50% Tumor cells for DNA
sequencing
Lower % acceptable with higher
sensitivity techniques
EGFR mutation analysis method  No gold standard vet

Report to include Detail of biopsy sample and tissue
extracted

Type of mutation analysis
Mutation present/absent
Interpretation

“Local policy may determine which patients are tested. In European studies, the
prevalence of EGFR mutation in definitively diagnosed squamous cell carcinoma,
neuroendocrine earcinomas, and mucinous bronchioloalveolas-pattern adenocarcinomas
is effectively zero®® A pragmatic approach could be to exclude from testing those
patients with a confident diagnosis of the above tumor types, but to test all those with
other NSCLC subtypes, and all “n regardless of tumor type. In cases in
which subtype is unclear, festing i

NSCLC, non-small cell lung cancer.

Human Pathology (2010) 41, 94-102
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A comparison of EGFR and KRAS status in primary lung
carcinoma and matched metastases
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Summary

Treatment with crizotinib resulted in impressive clinical activity in
patients with ALK-positive advanced NSCLC

- ORR: 57%
— DCR at 8 weeks: 87%
— PFS probability at 6 months: 72%

Crizotinib was well tolerated

— The most frequent adverse events were mild and moderate
gastrointestinal events and mild visual disturbances
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FISH Assay for ALK Rearrangement*

Telomere 2p23 region Centromere
= 1(2;5) ALK gene
G = / breakpoint region
EMLA 42.3 »us

J&— ~250 kp—p] Je—~300 kb —>]

Break-apart FISH assay
for ALK-fusion genes!

Non-split signal
Split signal

ALK break-apart FISH assay
[Courtesy John lafrate, Massachusetts General Hospital]

*Assay is positive if rearrangements can be detected in 215% of cells Shaw AT et al. J Clin Oncol
FISH = fluorescence in situ hybridization 2009;27:4247-4253
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EML4-ALK: Honing In on a New Target in
Non-Small-Cell Lung Cancer

Leora Horn and William Pao, Vanderbilt-ingram Cancer Center, Nashville, TN
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31 Patients with ALK-Positive Tumors, as Correlated with Cinicopathological Characteristics.
are listed in the table below the graph,
th each table entry corresponding to a patient in the graph above. Patients are listed in order of increasing percentage response to
crizotinib, with listed patient numbers corresponding to those in Figure 2A. Smok
genotype is reported as the EML4 exon that s fused to ALK, as assayed by nucleotide sequencing of RT-PCR products. U denotes unde-
termined for patients for whom RT-PCR assays using primers to ALK exon 20 along with EML4 exons 6, 13, and 18 produced no product.
Blank fields indicate that adequate tumor samples were not available for analysis. ALK expression is reported as 0, 1+, 2+, or 3+, per con-

ing history is reported in pack-years. The EML&-ALK

‘Table 2. Adverse Events in the 82 Patients.

Any adverse event

Nausea

Diarthea

Vomiting

Visual disturbance

Constipation

Peripheral edema

Dizziness

Decreased appetite

Fatigue

Grade 3 or 4 adverse
eventsj;

ALT elevation

AST elevation

Lymphopenia

Hypophosphatemia

Neutropenia

Hypoxia

Pneumonitis

Pulmonary embolism

Adverse Event Grade 1

43(52)
38 (46)
35 (43)
34 (41)
18 (22)
13 (16)
12 15)
103
3(10)

Grade2 Grade3 Grade4  Total
0. of patierts (%)

46 1
56 O
200 o
1 o
1m0
i o
) o
1 o

*ALT denotes alanine aminotransferase, and AST aspartate aminotransferase.

1 These adverse events occurred in at least 10% of the 82 patients. The adverse
events that occurred in two patients who received crizotinib during dose esca-
Iation are included. The remaining patients started treatment at 250 mg of

crizotinib twice daily.

£ These grade 3 or 4 adverse events were evaluated in 82 patients; laboratory
data were not aways available for all 82 patients.

Crizotinib — Latest Champion in the Cancer Wars?
Bengt Hallberg, Ph.D., and Ruth H. Palmer, Ph.D.

‘Table 1. Demographic and Clinicopathological
Characterstics of the 82 patients.

Characteri

Male sex— no. (%)

Age—yr
Mean
Range
Race— no. (%)"
White
Asian
Other
ECOG performance status — no. (%)

Not reported

Histologic analysis — no. (%)
Adenocarcinoma
Squamous-cellcarcinoma
Other

Smoking history — no. (%)%
Never
<10 packyr
>10 packyr

Value

51
2578

46 (56)
2935)
70)

24 29
44 (54)
1308

1m

5(6)
2733)
15(18)
3441

1m

79.(%6)
1m
2@

62(76)
15(18)
56
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EML4 exon 6b

AACAGC CA A G[TGTAC C GCCGG

ALK exon 20
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