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Erlotinib is a widely used standard of care with recommendations by all major 

international guidelines, extensive clinical data and clinical experience

1. NCCN 2018; 2. Novello, et al. Ann Oncol 2016; 3. Hanna, et al. J Thorac Oncol 2017; 4. Roche Data on file 

5. Costa, et al. Clin Cancer Res 2014; 6. Chen, et al. Ann Oncol 2013; 7. Wu, et al. Ann Oncol 2015; 8. Li, et al. WCLC 2017

erlotinib Gefitinib Afatinib Osimertinib
M e d i a n  t i m e - t o - n e x t  t r e a t m e n t  

i n  r e a l - w o r l d  s e t t i n g :

Flatiron Health Database (USA): 13.2 months8
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EGFR = epidermal growth factor receptor; Mut+ mutation positive; NSCLC = non-

small-cell lung carcinoma; PFS = progression-free survival 



Approximately 10–20% of  patients 

with NSCLC present  with brain 
metastases at initial diagnosis3

As many as 20–40% of  patients with 

NSCLC develop brain metastases during

treatment3

1. Levy et al. Eur J Cancer. 2018;93:37-46
2. Li et al. BMC Cancer. 2017;17:245
3. Proto et al. Transl Lung Cancer Res. 2016;5(6):563-578

CNS metastases are common in patients 
with EGFR mutation-positive NSCLC and are 

associated with worse quality of life 
and prognosis1,2
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CNS Metastases are common in patients with EGFR Mut-Positive 

NSCLC



The Incidence of Brain Metastasis is higher in EGFR-mutant 

patients compared to EGFR-wild type

EGFR mutation status showed a concordance rate of 93.3% (14 of 15 patients) between the primary lung 

lesions and corresponding brain metastasis1

1. Li et al, J Thorac Dis 2017;9(8):2510-2520 

2. Whitsett et al, Transl Lung Cancer Res 2013:2(4):273-283

The Incidence of Brain Metastasis is higher in EGFR-mutant patients compared to EGFR-wild type1Incidence of CNS Metastasis from primary lung ca by subtype2



CNS METASTASES ARE ASSOCIATED WITH POOR SURVIVAL AND  
REDUCED QUALITY OF LIFE

Survival times for patients with  brain 
metastases are low1-3

Debilitating symptoms resulting in  
anxiety and loss of independence in 

brain metastases patients1-3

Behavioural
changes

Headaches

Mental  
instability

Seizures

Focal  
weakness

Ataxia

Speech
impairment

Without treatment*: 4–11 weeks
With treatment*: 4–15 months

*Treatment encompasses systemic and intrathecal chemotherapy 
and radiotherapy

1. Wong, et al. Curr Oncol 2008; 2. Lee, et al. J Thoracic Oncol 2013
3. Tsakonas, et al. Cancer Treatment Review 2017

Symptoms and Clinical Presentation



Patients with lung cancer presented with the shortest time from diagnosis of 

primary tumour to brain metastasis development, with median of 11 months1

In the end of life period, combined extracranial and intracranial 
progression was most frequent in patients with lung cancer (36.6%)1

What do patients brain metastasis die of ?  

Intracranial progression

Combined extracranial and 
intracranial progression  

Extracranial progression         

1. Berghoff AS, et al. ESMO Open 2016 :1 



Goals of Lung Cancer Brain Metastasis Treatment 

C N S  

P r o t e c t i o n  

Arvold et al, Neuro-Oncology 18(8), 1043–1065, 2016



Treatment Modality of CNS Metastasis  

Brain Metastasis Treatment Modality 

Arvold et al, Neuro-Oncology 18(8), 1043–1065, 2016



e r l o t i n i b  a c h i e v e s  a  h i g h er  

C S F  C o n c e n t r a t i o n t h a n  g e f i t i n i b 1

erlotinib demonstrates Higher CSF Concentration than other first-/second-generation 

TKIs

1. Togashi, et al. Cancer Chemother Pharmacol 2012 
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CSF* Concentration (nM)

Gefitinib 8,2 ± 4,3

Erlotinib 66,9 ± 39,0



erlotinib demonstrates Greater CNS Penetration Rate than other first-/second-

generation TKIs

1. Metro, et al. Expert Opin Pharmacother 2015 

e r l o t i n i b  h a s  a  h i g h e r  C S F  p e n e t r a t i o n  r a t e  

t h a n  g e f i t i n i b a n d  a f a t i n i b 1

CNS = central nervous system; CSF = cerebrospinal fluid

P u b l i c a t i o n s T K I

D o s e

( m g / d a y )

M e a n  C S F  

P e n e t r a t i o n

( r a n g e ,  % )

Zhao, et al. 2013 Gefitinib 250 0.36–1.3

Togashi, et al. 2012

Zeng, et al. 2015

Togashi, et al. 2012 erlotinib 75–150 2.7–6.2

Masuda, et al. 2011

Togashi, et al. 2011

Deng, et al. 2014

Hoffknecht, et al. 2015 Afatinib 50 0.6

erlotinib has demonstrated mean CSF Penetration 

Rates ranging from 2.7% to 6.2%

which is higher than the rates reported for      

gefitinib (0.36–1.34%) and afatinib (0.6%)1

e r l o t i n i b  h a s  a  h i g h e r  C S F  P e n e t r a t i o n  R a t e  
t h a n  g e f i t i n i b a n d  a f a t i n i b 1



First-line erlotinib delays the onset of CNS metastases in patients without prior CNS 

metastases 

1. Li, et al. BMC Cancer 2017
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First-line erlotinib reduces the risk of CNS progression in patients without prior CNS 

metastases 

1. Yoshida, et al. WCLC 2016
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Author Country EGFR TKI N Study EGFR Status
Intracranial 

Response Rate 

( icRR )

TTP / PFS OS

Porta 

(2011)
Spain Erlotinib 17 Retro

EGFR

Mutants
82.4% 11.7 m 12.9 m

Park

(2012)
Korea

Gefitinib/

Erlotinib
28 Pros

EGFR

Mutants
83% 6.6 m 15.9 m

Wu 

(2013)
China Erlotinib 48 Pros

80% NS

93% ade

75% M+ vs

55% uk/wild

10.1 m

(for brain)
18.9 m

Hotta

(2004)
Japan Gefitinib 14 Retro

EGFR

Mutants
43% 9.1 m NA

Gerber

(2014)
USA Erlotinib 63 Retro

EGFR

Mutants
NR 17 m 24 m

Afatinib 81
Pooled 

Analysis

EGFR

Mutants
21% 8.2 m NA 

1. Myung-Ju Ahn, WCLC 2017

Clinical Data of Efficacy of EGFR TKI in EGFR Mut+ Brain Metastasis1,2

2. Curr. Treat. Options in Oncol. (2017) 18:22



Gefitinib to achieve equivalent drug concentrations to erlotinib, patients would need  
3 times the recommended dose1,2

(150mg/day) (225mg/day) (525mg/day) (700mg/day)

C max
(ng/mL) 2,120 307 903 2,146

AUC
0–24

(ng •hour/mL) 38,420 5,041 14,727 36,077

erlotinib is dosed 

to achieve 

effective plasma 

concentrations

For Gefitinib to achieve equivalent 

drug concentrations to erlotinib, 

patients would need to take >3 times 

the recommended 250mg dose

erlotinib Gefitinib Gefitinib Gefitinib

1. Hidalgo et al. 2001
2. Ranson et al. 2002

Cmax = maximum plasma concentration

AUC = area under the curve



Patient - Case Reports 
EGFR Mut+ and CNS Metastases 

1. Weber, et al. J Thorac Oncol. 2011;6: 1287–1289

A 32-year-old woman with EGFR mutation-positive 

NSCLC and CNS metastases1

A 32-year-old patient with NSCLC and multiple brain metastases 

was treated with first-line erlotinib®. EGFR mutations were 

determined by analysing a fine-needle lung tumour biopsy taken 

before the treatment. A PET/CT of the brain was performed during 

treatment, and a MRI of the head and a CT of the chest were 

performed pre- and post-treatment.

The primary lung tumour displayed a erlotinib®-sensitive exon 19 

deletion in the EGFR gene, and [¹¹C]-erlotinib® PET/CT showed 

accumulation in the brain metastases. An MRI scan three weeks 

after starting treatment revealed a near-complete remission of brain 

metastases. 

(A) Imaging of the brain before the treatment

(B) 3 weeks after start of treatment 

Arrows indicate positions of brain metastases



erlotinib shows benefit in Controlling CNS 

metastases in EGFR mut+ patients1-3

erlotinib provides EGFRmut+ patients an optimal balance of 

efficacy and safety compared with other first-/ second-

generation EGFR TKIs4-7

EGFR

erlotinib

TAKE HOME MESSAGES

EGFR

1. Li, et al. BMC Cancer 2017
2. Togashi, et al. Cancer Chemother Pharmacol 2012 

3. Yoshida, et al. WCLC 2016

4. Zhang  Y, et al. Oncotarget. Vol. 7, No. 15 (2016)

5. Zhou C, et al. Lancet Oncol. 12: 735–42 (2011)      

6. Takeda M, et al. Lung Cancer. 88 : 74–79 (2015)

7. BPOM Product Information erlotinib ( Erlotinib ) December 2018



19



Slide AE and MI

• NPM-ID-0266-11-2018

20


