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Non-small cell lung cancers (NSCLC) harboring oncogenic 
anaplastic lymphoma kinase fusions (ALK+) embody the 
paradigm and success of precision medicine. Despite high 
overall response rates (ORR) with the first ALK inhibitor 
crizotinib, a pattern of central nervous system (CNS) failure 
emerged, highlighting the need for CNS-specific study and 
assessment. In fact, the CNS is the first site of progressive 
disease (PD) in nearly 70% of ALK+ patients taking 
crizotinib (1). Unlike crizotinib and ceritinib, alectinib is 
not a substrate of P-glycoprotein, a key efflux transporter 
that hinders drug penetration through the blood-brain 
barrier (BBB) and may partly underlie observations of 
pharmacologic failure (2,3). The ratio of alectinib to plasma 
in cerebrospinal fluid (CSF) approaches 0.75 indicating a 
very high degree of CNS penetration (4). Early small data 
sets showed that the intracranial response rate of alectinib 
ranged from 40% to 57% (Table 1) (14). Additionally, 
alectinib was reported to have activity in ALK+ NSCLC 
patients with leptomeningeal disease (15,16). 

In the October 2016 issue of the Journal of Clinical 
Oncology, Gadgeel et al. significantly expanded on the 
understanding of CNS response to alectinib in a pooled 
analysis from two single-arm phase II studies (NP28761 
and NP28673) in patients with ALK+ NSCLC who were 
previously treated with crizotinib (5). Both studies evaluated 
the objective response rate of alectinib 600 mg twice daily 

by mouth in ALK+ NSCLC patients with prior crizotinib 
treatment. Secondary end points included CNS overall 
response rate (CORR), CNS disease control rate (CDCR), 
and CNS duration of response (CDOR) (Table 1).

The analysis consisted of 136 patients with baseline 
CNS metastases (60% of the overall study populations) 
who were assessed for intracranial response. Fifty patients 
(37%) had measurable CNS disease at baseline. Ninety-
five patients (70%) had prior CNS radiotherapy (55 
patients had CNS radiotherapy more than 6 months prior 
to alectinib initiation). Median follow-up time was about 
1 year. CNS response and progression were assessed per 
RECIST version 1.1 by independent review committee 
consisting of neuroradiologists who were blinded to 
systemic response. The proportion of patients undergoing 
MRI, CT or both MRI and CT were 62.5%, 27.9% and 
9.6%, respectively. Brain scans were taken every 6 weeks 
in the NP28761 study and every 8 weeks in NP28673. For 
patients with baseline measurable CNS disease, CORR 
was 64.0% (95% CI, 49.2–77.1%), CDCR was 90.0% (95% 
CI, 78.2–96.7%), with a median CDOR of 10.8 months 
(95% CI, 7.6 to 14.1 months). For patients with measurable 
and/or non-measurable baseline CNS disease, CORR was 
42.6% (95% CI, 34.2–51.4%), CDCR was 85.3% (95% CI, 
78.2–90.8%), and median CDOR was 11.1 months (95% CI, 
10.3 months to not evaluable) (Table 1). When stratified 



Tran and Klempner. Intracranial activity of alectinib

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2017;5(7):173atm.amegroups.com

Page 2 of 5
T

ab
le

 1
 R

ep
or

te
d 

in
tr

ac
ra

ni
al

 a
ct

iv
ity

 o
f 

A
L

K
 in

hi
bi

to
rs

 in
 N

SC
L

C
 p

at
ie

nt
s,

 in
tr

ac
ra

ni
al

 a
ct

iv
ity

 o
f 

E
G

FR
 t

yr
os

in
e 

ki
na

se
 in

hi
bi

to
rs

 in
 E

G
FR

 m
ut

an
t 

N
SC

L
C

 is
 r

ep
or

te
d 

fo
r 

br
oa

de
r 

pe
rs

pe
ct

iv
e

C
om

po
un

d
D

es
ig

n
D

ru
g 

ta
rg

et
n

C
O

R
R

 (%
)

C
D

C
R

 (%
)

C
D

O
R

 (m
on

th
s)

R
ef

.

A
LK

 in
hi

bi
to

rs

A
le

ct
in

ib
P

ha
se

 II
A

LK
13

6
M

-B
M

: 6
4.

0%
, M

+
N

M
 B

M
: 

42
.6

%
M

-B
M

: 9
0.

0 
%

, M
+

N
M

 B
M

 
S

: 8
5.

3 
%

M
-B

M
: 1

0.
8 

(7
.6

 to
 1

4.
1)

, 
M

+
N

M
 B

M
: 1

1.
1 

(1
0.

3–
N

E
)

(5
)

C
riz

ot
in

ib
R

et
ro

sp
ec

tiv
e

A
LK

22
, 1

8
U

nt
re

at
ed

 B
M

 1
8%

, t
re

at
ed

 B
M

 
33

%
U

nt
re

at
ed

 B
M

 5
6%

, t
re

at
ed

 
B

M
 6

2%
7 

m
on

th
s 

(6
.7

 to
 1

6.
4)

(1
)

C
er

iti
ni

b
P

ha
se

 I/
II

A
LK

13
0

M
-B

M
: A

LK
 in

h 
na

ïv
e:

 6
3 

(n
 5

/8
), 

A
LK

 in
h 

ex
po

s:
 6

1 
(n

 1
7/

28
), 

M
+

N
M

 B
M

: A
LK

 in
h 

na
ïv

e:
 4

2 
(n

 8
/1

9)
, A

LK
 in

h 
ex

po
s:

 1
8 

(n
 

14
/7

5)

M
-B

M
: A

LK
 in

h 
na

ïv
e:

  6
3,

 
A

LK
 in

h 
ex

po
s:

 6
1,

 M
+

N
M

 
B

M
: A

LK
 in

h 
na

ïv
e:

 7
9,

 A
LK

 
in

h 
ex

po
s:

 6
5

M
 B

M
: A

LK
 in

h 
na

ïv
e:

 8
.2

 (5
.6

–
N

E
), 

A
LK

 in
h 

ex
po

s:
 1

1.
1 

(2
.8

–
N

E
), 

M
+

N
M

 B
M

: A
LK

 in
h 

na
ïv

e:
 

N
E

 (5
.6

–N
E

), 
A

LK
 in

h 
ex

po
s:

 
6.

9 
(2

.9
–N

E
)

(6
)

B
rig

at
in

ib
P

ha
se

 I/
II

A
LK

46
M

-B
M

: 5
3%

, M
+

N
M

 C
N

S
: 3

5%
M

-B
M

: 8
7%

, M
+

N
M

 C
N

S
: 

94
%

M
ed

ia
 P

FS
: 1

5.
6 

(1
3.

00
–N

E
)

(7
)

Lo
rla

tin
ib

P
ha

se
 I/

II
A

LK
50

M
-B

M
: 5

0%
 (9

/1
8)

, M
+

N
M

 C
N

S
: 

40
%

 (1
3/

32
)

M
-B

M
: 7

8%
, M

+
N

M
 C

N
S

: 
74

%
N

R
(8

)

E
G

FR
 ty

ro
si

ne
 k

in
as

e 
in

hi
bi

to
rs

E
rlo

tin
ib

R
et

ro
sp

ec
tiv

e
E

G
FR

48
O

R
R

 2
8/

48
 (5

8.
3%

), 
E

G
FR

 
W

T:
 5

/1
5 

(3
3.

3%
), 

E
G

FR
+

: 
6/

8 
(7

5.
0%

), 
U

nk
no

w
n:

 1
7/

25
 

(6
8.

0%
)

D
C

R
 3

6/
48

 (7
5.

0%
), 

E
G

FR
 

W
T:

 7
/1

5 
(4

6.
7%

), 
E

G
FR

+
: 

6/
8 

(8
7.

5%
), 

un
kn

ow
n:

 
22

/2
5 

(8
8.

0%
)

M
ed

ia
n 

P
FS

: 1
0.

1 
(7

.1
–1

2.
3)

, 
E

G
FR

 W
T:

 4
.4

 (0
–1

1.
6)

, E
G

FR
+

: 
15

.2
 (8

.3
-2

2.
2)

(9
)

G
ef

iti
ni

b
P

ha
se

 II
E

G
FR

41
87

.8
%

 E
G

FR
+

 p
ts

N
R

P
FS

 1
4.

5 
(1

0.
2–

18
.3

)
(1

0)

A
fa

tin
ib

R
et

ro
sp

ec
tiv

e
E

G
FR

48
N

R
N

R
P

FS
 8

.2
 (4

.7
6–

19
.4

)
(1

1)

O
si

m
er

tin
ib

P
ha

se
 I

E
G

FR
21

LM
 c

as
es

 3
3%

 (7
/2

1)
, B

M
 c

as
es

 
52

%
 (1

1/
21

)
LM

 c
as

es
: 4

3 
%

 (9
/2

1)
, B

M
 

ca
se

s:
 N

R
N

R
(1

2,
13

)

A
LK

, 
an

ap
la

st
ic

 l
ym

p
ho

m
a 

ki
na

se
; 

N
S

C
LC

, 
no

n-
sm

al
l 

ce
ll 

lu
ng

 c
an

ce
rs

; 
E

G
FR

, 
ep

id
er

m
al

 g
ro

w
th

 f
ac

to
r 

re
ce

p
to

r;
 O

R
R

, 
ov

er
al

l 
re

sp
on

se
 r

at
es

; 
C

N
S

, 
ce

nt
ra

l 
ne

rv
ou

s 
sy

st
em

; 
C

O
R

R
, 

C
N

S
 o

ve
ra

ll 
re

sp
on

se
 r

at
e;

 C
D

C
R

, 
C

N
S

 d
is

ea
se

 c
on

tr
ol

 r
at

e;
 C

D
O

R
, 

C
N

S
 d

ur
at

io
n 

of
 r

es
p

on
se

; 
M

-B
M

, 
m

ea
su

ra
b

le
 b

ra
in

 m
et

as
ta

si
s;

 M
+

N
M

 B
M

, 
m

ea
su

ra
bl

e 
an

d 
no

n-
m

ea
su

ra
bl

e 
br

ai
n 

m
et

as
ta

si
s;

 N
R

, n
ot

 re
po

rt
ed

; N
E

, n
ot

 re
ac

he
d;

 L
M

, l
ep

to
m

en
in

ge
al

 c
ar

ci
no

m
at

os
is

; P
FS

, p
ro

gr
es

si
on

 fr
ee

 s
ur

vi
va

l; 
W

T,
 w

ild
 ty

pe
.



Annals of Translational Medicine, Vol 5, No 7 April 2017 Page 3 of 5

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2017;5(7):173atm.amegroups.com

by prior radiotherapy (pre-specified) responses were seen 
in 35.8% (95% CI, 26.2–46.3%) with prior radiotherapy 
(n=95) and 58.5% (95% CI, 42.1–73.7%) individuals 
without prior radiotherapy (n=41). Complete intracranial 
responses were observed in 18% of patients with and 49% 
of patients without prior radiotherapy. Similar to prior 
studies, alectinib was well tolerated with 5.9% patients 
discontinuing from the study due to intolerable adverse 
events (5).

This pooled analysis represents the largest dataset 
examining the CNS activity of alectinib and is strengthened 
by both its prospective collection and independent radiology 
committee assessment. Both studies employed the same 
alectinib dosing schedule and had similar protocols with 
respect to imaging frequencies for response assessment. The 
authors should be commended for focusing on a significant 
knowledge gap in ALK+ NSCLC, the optimal management 
of CNS metastases. Overall, their results confirmed previous 
observations that alectinib has robust intracranial activity, 
which is irrespective of radiation history and comparable to 
systemic response. Compared with the first-generation ALK 
inhibitor crizotinib, which achieves CNS control in 56% of 
ALK inhibitor naïve patients, alectinib has favorable toxicity 
and efficacy profiles though head to head CNS activity 
first line comparisons are lacking. The additional newer 
generation ALK TKIs have demonstrated favorable CNS 
activity though large analyses are still ongoing (7,8). 
Relevant to the therapeutic sequencing of ALK inhibitors 
is the time to CNS progression, something not captured 
in earlier trials. The ongoing first line alectinib trials may 
confirm that alectinib prevents or delays the development of 
CNS metastases to a greater degree than crizotinib (17). 

As mentioned by the authors, potential weaknesses of 
their analysis included small sample size for some subgroups 
and the single arm design of the two studies. The study does 
not provide tumor mutational profiles or CSF concentration 
and future clinical trials would benefit from detailed CNS 
pharmacokinetic (i.e., drug absorption, CFS drug level) 
and pharmacodynamics studies to refine the causes of CNS 
progression. Emerging data show that various EML4-
ALK fusion variants may predict differential response and 
disease control to crizotinib (18). For instance, patients 
with EML4-ALK variant 1 had similar ORR to crizotinib 
(74% vs. 63%) but higher disease control rate (DCR) (95% 
vs. 63%) and longer median progression free survival (PFS) 
(11.0 vs. 4.2 months) than individuals with other variants (18). 
Whether specific fusion partners and/or breakpoint variant 
biology hold up in CNS-specific analyses or investigating 

if alectinib can overcome the biologic variation remains to 
be determined.

Dosing strategies to overcome poor CNS activity 
have met some success in EGFR mutant NSCLC, and 
were not formally examined in the analysis by Gadgeel 
and colleagues (19). While alectinib 600 mg twice daily 
by mouth yields respectable intracranial response and 
tolerability it is unclear if higher or “pulse” dose would 
achieve superior response rate. Recently, Gainor et al. 
reported that alectinib dose escalation (900 mg twice daily 
by mouth) re-induced CNS tumor response in two patients 
with ALK+ NSCLC who experienced CNS relapse on 
standard dose alectinib (600 mg twice daily by mouth) (20). 
The results from the frontline J-ALEX and ALEX alectinib 
trials (vs. crizotinib) will further clarify the intracranial 
activity and may inform differential CNS response/control 
by dosing as 300 mg BID is used in J-ALEX and 600 mg 
BID in the ALEX trial (NCT02075840). The intracranial 
efficacy of alectinib also raises arguments for using 
alectinib monotherapy in well-selected ALK+ NSCLC 
patients with BM over standard therapies (i.e., whole brain 
radiotherapy, stereotactic body radiation therapy or surgical 
resection). While de-intensifying brain radiation-based 
therapies in oncogene-driven NSCLC is attractive it is 
not yet supported by prospective studies. In an analogous 
situation in EGFR mutant NSCLC erlotinib alone in 
TKI naïve patient with CNS mets resulted in inferior 
OS (25 months) and intracranial PFS (17 months) when 
compared incorporation of radiotherapy (21). Subgroup 
analysis demonstrated that patients who received upfront 
SRS followed by erlotinib had the longest median OS 
(46 months), followed by the upfront WBRT group  
(30 months) (21). Meta analyses in EGFR mutant disease 
has suggested that cranial RT followed by erlotinib 
may be superior to upfront erlotinib in patient with 
CNS mets (22). Although biologically different, similar 
studies in ALK+ NSCLC will be important to support 
the observation that TKI can be used alone for CNS 
metastasis in selected patients.

Overall Gadgeel et al. provide convincing evidence for 
alectinib in ALK+ patients with brain metastases and early 
subgroup analyses from the frontline J-ALEX trial vs. 
crizotinib suggest clear superiority. We expect alectinib 
to take a lead in the management of ALK+ NSCLC, 
particularly in the presence of CNS metastases. Ongoing 
trials with second and third generation inhibitors and the 
optimal role of radiation will further refine the management 
of CNS disease.
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