SATURN: Significantly Improved PFS With Erlotinib Maintenance Therapy vs Placebo in EGFR-Positive Patients With Advanced NSCLC

Posting Date: June 04, 2009

· SATURN: double-blind, randomized, phase III trial[1,2]
Summary of Key Conclusions

· PFS significantly improved with erlotinib maintenance treatment vs placebo following first-line platinum-based chemotherapy in patients with non-small-cell lung cancer (NSCLC) 

· 41% improvement in PFS compared with placebo 

· Significant improvements in tumor response, disease control

· PFS benefit with erlotinib observed across all patient subgroups 

· Not dependent on epidermal growth factor receptor (EGFR) or KRAS expression or mutation status 

· Greater benefit in EGFR mutation–positive tumors

· Erlotinib maintenance regimen tolerable with no new safety issues reported 

· Erlotinib maintenance therapy beneficial for wide range of patients, regardless of biomarker status

Background

· Maintenance therapy immediately following first-line therapy improves PFS in patients with NSCLC (Capsule Summary)[3,4] 

· Erlotinib oral EGFR tyrosine kinase inhibitor 

· Erlotinib demonstrated safety and efficacy in refractory NSCLC[5] 

· Trend toward improved TTP with continued erlotinib after first-line treatment with erlotinib plus chemotherapy[6]
· Current study evaluated efficacy of erlotinib as maintenance therapy given immediately after first-line platinum-based chemotherapy 

· Included prospective assessment of potential predictive/prognostic biomarkers

Schematic of Study Design


Eligibility

· Patients with previously untreated advanced NSCLC

Baseline Characteristics

· Baseline characteristics well balanced between treatment arms 

· Baseline characteristics according to biomarker analysis subgroups similar to overall study population

	Characteristic
	Erlotinib
(n = 438)
	Placebo
(n = 451)

	Male, %
	73
	75

	Median age, yrs (range)
	60 (33-83)
	60 (30-81)

	Race, %
	
	

	· White
	84
	83

	· Asian
	14
	15

	Tumor stage, %
	
	

	· IIIB
	26
	24

	· IV
	74
	76

	ECOG performance score, %
	
	

	· 0
	31
	32

	· 1
	69
	68

	Smoking status, %
	
	

	· Current
	55
	56

	· Former
	28
	27

	· Never
	18
	17

	Tumor histology, %
	
	

	· Adenocarcinoma
	47
	44

	· Squamous
	38
	43

	Response to previous chemotherapy, %
	
	

	· CR
	< 1
	< 1

	· PR
	42
	47

	· SD
	58
	52


Description of Current Analysis

· Primary endpoints 

· PFS 

· Also separately analyzed in subgroup of patients with EGFR immunohistochemistry (IHC)-positive tumors

· Secondary 

· OS 

· Also separately analyzed in subgroup of patients with EGFR IHC-positive tumors

· OS and PFS in EGFR mutation–positive and mutation–negative tumors 

· Biomarkers 

· TTP 

· Safety 

· Quality of life

· Study powered to detect a 25% improvement in PFS 

· Mandatory tumor samples required at baseline for prospective analysis of prognostic or predictive values of several biomarkers performed[2] 

· EGFR protein expression determined by IHC and EGFR gene copy assessed by fluorescence in situ hybridization (FISH) 

· EGFR and KRAS mutations assessed by sequencing

Main Findings

· Significantly prolonged PFS with erlotinib vs placebo in overall population (intent to treat) and EGFR IHC-positive subgroup 

· Overall HR: 0.71 (95% CI: 0.62-0.82; P < .0001) 

· EGFR IHC-positive HR: 0.69 (95% CI: 0.58-0.82; P < .0001)

	Outcome 
	Erlotinib
(n = 437)
	Placebo
(n = 447)

	Median PFS, wks
	12.3
	11.1

	Overall population, %
	
	

	· 12-wk PFS
	53
	40

	· 24-wk PFS
	31
	17

	· 36-wk PFS
	17
	10

	· 48-wk PFS
	13
	5

	Patients with EGFR IHC-positive tumors, %
	(n = 307)
	(n = 311)

	· 12-wk PFS
	54
	40

	· 24-wk PFS
	32
	18


· HRs of PFS favored erlotinib maintenance therapy across all patient characteristic subgroups including sex, race, histology, smoking status 

· PFS significantly prolonged with erlotinib vs placebo among both adenocarcinoma and squamous cell carcinoma tumor types

	PFS Risk by Subgroup
	HR (95% CI)
	P Value

	Tumor histology
	
	

	· Adenocarcinoma
	0.60 (0.48-0.75)
	< .0001

	· Squamous cell carcinoma
	0.76 (0.60-0.95)
	.0148


· Erlotinib associated with significant improvement in tumor response vs placebo

	Response, %
	Erlotinib
(n = 436)
	Placebo
(n = 445)

	Overall response (CR + PR)*
	11.9
	5.4

	SD
	48.6
	45.4

	Disease control rate (CR + PR + SD)†
	60.6
	50.8

	≥ 12-wk disease control rate‡
	40.8
	27.4


*P = .0006
† P = .0035
‡P < .0001 

· PFS improved by erlotinib in all patient biomarker subgroups 

· EGFR mutation status the only marker significantly predictive of differential erlotinib effect (interaction P < .001) 

· Median PFS: 44.6 vs 13.0 weeks with erlotinib vs placebo among patients with EGFR mutated tumors

	Parameter
	HR (95% CI)
	P Value

	EGFR IHC positive
	0.69 (0.58-0.82)
	< .0001

	EGFR IHC negative
	0.77 (0.51-1.14)
	.1768

	EGFR positive by FISH
	0.68 (0.51-0.90)
	.0068

	EGFR negative by FISH
	0.81 (0.62-1.07)
	.1300

	EGFR mutation
	0.10 (0.04-0.25)
	< .0001

	EGFR wild type
	0.78 (0.63-0.96)
	.0185

	KRAS mutation
	0.77 (0.50-1.19)
	.2246

	KRAS wild type
	0.70 (0.57-0.87)
	.0009


Other Outcomes

· No unexpected adverse events reported 

· No decrease in quality of life based on patient questionnaire in either treatment arm

	Adverse Event Outcome, %
	Erlotinib
(n = 433)
	Placebo
(n = 445)

	Withdrawal due to any adverse event
	5
	2

	Dose modification due to any adverse event,
	16
	3

	Select grade 3/4 adverse events* 
	
	

	· Rash
	9
	0

	· Diarrhea
	2
	0


*All grade 3. 

· Similar proportion of patients in each study arm received subsequent treatment 

· Erlotinib arm: 55% 

· Placebo arm: 64%

· Tumor biomarker analysis among evaluable patients 

· EGFR status by IHC (n = 742) 

· 84% positive 

· 16% negative 

· EGFR status by FISH (n = 488) 

· 48% positive 

· 52% negative

· EGFR mutation status (n = 437) 

· 89% wild type 

· 11% mutant

· KRAS mutation status (n = 493) 

· 82% wild type 

· 18% mutant

· KRAS mutation negative prognostic marker for patients receiving placebo 

· Significantly shorter PFS

	Parameter
	HR (95% CI)
	P Value

	EGFR by IHC
	0.91 (0.67-1.22)
	.506

	EGFR by FISH
	0.96 (0.73-1.27)
	.777

	KRAS mutation
	1.50 (1.06-2.12)
	.017

	EGFR mutation
	0.79 (0.52-1.22)
	.282
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