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< SUMMARY >

Purpose&
Contents

<Objective>

Development of new therapeutics for leptomeningeal carcinomatosis

<Objective of this year>

1. protocol development for determination of optimal perfusion rate in VLP for

leptomeningeal carcinomatosis

Resul ts

<Quantitive resul t>

(%)
100
100

Achievement/Objective
6/1
15.948/3

No of SCI Papers
Total IF

<Qualitative results>
- Development of V-port (impending korean FDA approval)

- <E5>

patent
application
date

patent application
number

Application(registrat

No. | Invented name ion)state

1 J|injection port Domestic 10-2011-0000795 2009.6.29

Skul'l implantable ]
2 | Domestic
injection port

2013-0119724 2013.10.08

Expected
Contribution

1. Validation of non-inferior treatment effect in 15 cc/h perfusion rate

compared to 20 cc/h perfusion rate through phase |1l clinical trial

2. Development of ventricular drug delivery port

Keywor ds

leptomeningeal

carcinomatosis

chemotherapy

ventriculo—lum

bar perfusion

side effect

perfusion rate




)

xt

Hr

AT LM 27 2

2. L2 7|=7H

1.

B
i\l

ok
090
i

<

T

o

o1 34 of A
. AT DR o of
__I.L

6.

o0

J.1
110

oK

T

(o]
il

~

E

__OO

9. Z|EtAL

ol

okl

il

o

T 7e| 74 A

<> AHA|

HAl M52t E 2

A2 9o Baet U

ME|
O -

oo MFotMZ M7t 7

M2MI bR

HMAMS2EA, 11



<E R RLA Al

1o o 1

1. AL o T2

1. AT =5

O Primary objectives: =0t 2t== ST Al Methotrexate TAQEAE SIAX SOl AAaEtS
£ (clinical response rate)& RstCt
Secondary objectives: H =8t AEZS EBHXIUHIA Methotrexate LA RQLE2AF SAXNZEO 2EHE2

S SHCE.

1-2. dg7fjdte| EHeM

O -Ax2t AEZ(leptomeningeal carcinomatosis) =& @2t Mol (leptomeningeal
metastasis)= 18 b 2HALS| 4-15%0(| Al wlisio & & HAMET|ZI0| 27HE 2 o X|HZAO|
Ct. z2 &t E 9| UM wal tetkte| WM ES0| SI7tstHAM O Wl S0l SItstl ALt
M| YA X 22 2AdZtel ME7|12F A (1) 7 e = As ol X[k 1001 AZF o
o Mo|E =7| AEtE = s WH2 o2 ZE AZED oL} XFEHe EHWolE Aol glof
M| S st Fokel BAMAZE =0 At

L
arabinoside(Ara-C) 2} 8385104 /ALl (intraventricular) BEE= M=ZW (intrathecal)2 =&
stch, MTX&= Hl™ AAd=sMdo| Mo| AU FUMzZ MEEQASOE MASHe 2=z ¢
2ol 2t 12mg/m2e| <M pHES FO0iE £ Ut ESH RESH X o

I )
Booxorr 44 4% =3

22 24 £= 2X7Ise ANstet 22 Xy ™S (encephalopathy)ol EEX| 24 2

2
ale
=

)

—h

low disturbance) 7} 974 =|0q
TALE k22 MAEOl K

[

ST APl 50%0| oM Tk Al | X 4H SEFOH (CSF

2h
E $E== So| ZMNE Heolc}, _LE|AI L= x

o
ke

, T TS © = T
1 BESH =e=dl, X

e Jitg = el =t

[

=
oA=8t5 ZZF (subarachnoid space)oll &
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sberg 1977) . 0t ot 2} 7[&EL| LA} FAMH (intraventricular injection)2Z+= LA W
=245 ZotrleZM ZAMIT E|AlE(prain parenchyma)Ztel s=7127| (gradient)7F MA
MTXS| L[ AME uf EFIF LMo L Eel LM {E0| EolXlct Bleyer 5(1978)2 0|
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Al FH#H2 2ZX| physiologic CSF flowoll 2|&Z3510] UHERZE S22 He|7l H 2F

| ==
I7EXIel D2 MTXel 22X & 0o|F7| E=1 uetM olo|&&EF 3 (cauda equina syndrome)O| U

rr 22

-9kl LAME EF (ventriculo-lumbar perfusion; VLP) &etx|2¥2 1) X|Fotst 520l &
Mstes SMEE HRFE Sl 7IAMSZ MAS = A1, 2), AN F XM=z ZZHl7IX] &
ool NE BEZE 0|2 $ A2nd, 3) LA T MTX 2ot EEES =2 £ A0l BEE0|
HMote= ® S0l 1AH LAl FAMHo| st Felst B2 7|tH=Uct. Nakagwa S(1996)2 13
go| oif=at Mo| XM QL X FHS 0| st 27 SAXEE A|AHSI0] 50%2] SHA| OfH| SA
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[1] YR M™I|ZE (Eligibility)

- Inclusion criteria:

m

o
o
o
H

1) CSF cytology = Btain-MRI &tofl A 3=2totEE (leptomeningeal carcinomatosis, LMC)2Z Zl

| tArS(intracranial pressure, ICP > 15 om H20), =55, X AdH

g
omn
10
o
pal
g
i
o
k=
u
oo
ro
E
g
B

0

- Exclusion criteria:
1) wholspine MRl = RI cisternography ZAOIIAM CSF pathway block & 2|&l&t

[

CSF flow patency 7} M2 O|F0{ X|X| &= BHA}
2) Brain MRI ZAF AF LMC 2 ZIct o]2|ol impending herniation 2 F2& = U= space occupying lesion O U= ZHX},

QI intradural mass lesion O] RUAO{A

als

ol =

3) &€ M x| Mo|(Hemorrhagic brain metastasis) 7t U= &K},

(2] X2 Y

- Study flow

1) Day 00l =tXIe| LMC related symptom & ZW7igict (HE Z 1 &=x)

2) VLP A|ZF 2 A|ZHHOll lumbar drainage & HA AA|S+0{ constant CSF flow EHE &

3) Day 1~4 (72 A|[ZHoll MTX 24 mg & artificial CSF(360cc)oll mix 3l 15cc/hr =2 o|g| Mx|E Fu s LA uf

XM FZHX| (subcutaneous intraventricular reservoir)E Sall =&tA|ZICt,
lumbar drainage rate & input 2Ct ZHLt 2A =&t

4)

5) AA KM 1 MollA BHEE[QIE 2AE S ZHESICH (BE 2 &x)

6) Day 8~110l 2"sessionofVLP & AlA|3t1 day 140l symptomatic response & evaluation StCh.

7) 8tXl= conventional intraventricular MTX injection 22 maintenance therapy (&FAFe| toleranceoll z} F
1~2 3|)E cytology conversion (33 =5 negative)® W7IX| AlH5iL} skXle] Al Atefol| w2} shtx| 22 Al 5=
2 dake = ot

8) #|2 ™ Z&0| VLP chemotherapy 2 SHEJCH} CIA| 2U3tel= A4 Day 280 CHA| X2 5 Ut

X

9) XI= = 7™M long-term evaluationg AAlStn 24 FJIX| ME FHEIAIS AA|SICH

[3] Treatment scheme
- Induction therapy

Wholespine MRI/ Respaonse
Rl cisternography evaluation
Stereotactic daily CSF and daily CSFand
Chemoport serum MTX level serum MTX level
installation If {-), drop out
MTX 0.96 mg/h MTX 0.96 mg/h
continuous infusion continuous infusion
< v < 4
r — o — — = -— s = - ) - s
Day 1,2 and 3 Day B,9 and 10 Day 14

If {+), enter to
maintenance




- Maintenance therapy

daily CSF and If stable or
serum MTX level response {+}
Re-admission MTX 0.96 mg/h
continuous infusion
Day 0 Day 1,2 and 3 Day 28

[4] xI2 &3} EH
1) Symptomatic response (ICP contol rate) at day 14

- 3 grading system

2: within normal limit (< 15 cm H0)

1: Increased and need intermittent aspiration (15~30 cm Hy0)

0: Increased and need continuous drainage or shunt (> 30 cm H.0)
18 ol&el Ato|7t e M RES A2 HIIEC}.

- o™

oo

Ab 2 42| |CP control rate

Forty-five out of total 65 patients had increased ICP and 32 patients (71%) showed response after VLP chemotherapy,
including 31 cases with normalization of ICP.

(A)
100 -+
90 A
80 A
3 3 Graph showing the distribution of
70 1 individual patient’ s intracranial
60 pressure (ICP,
cmH:0)before( left)andafter(right)theventr i
50 A culolumbarper fusionchemotherapywi thmethotr
exate. Different gray scales are nothing
40 A but for differentiating individual
patients.
30 A
20 A
10 A
0 "




2) Short-term toxicity during VLP

- CTCAE v3.0 & AHE

o| e Qlat 2 ako| Amet HlWskY| 2|5t0 &2 version & SEXEE ALS STt
Side effects Grade 3 Notes
Sleep disturbance interfering with ADL Sz A2 2 A
2 BHAIZE 2F)

Nausea/\VVomiting Inadequate oral caloric or fluid intake/
=6 episodes in 24 hrs;; IV fluids, tube T
eedings, or TPN indicated =24 hrs
Confusion or delirium interfering with Disorientation to
ADL person
Sz's in which consciousness is altered One brief
; poorly controlled sz, with breakthrou generalized Sz= gra
gh generalized sz's despite medical in de 2
tervention
Signs or symptoms interfering with AD Altered mentality7| &
L; hospitalization indicated HNol= =R} ZHE 22

incoherent speech, tremor, nystagmus, seizure, etc

Confusion

Seizure

*Encephalopathy

*Symptoms of MTX-related encephalopathy are delirium, agitation,

- 0| Q& 240l A{2| short-term toxicities

Table 3. Side effects related to VLP chemotherapy (/=65)

Side effects Incidence (%)
Nausea/ vomiting 56 (86%)
Grade 1 15
Grade 2 40
Grade 3 1
Sleep disturbance 32  (49%)
Grade 1 26
Grade 2 6

Grade 3 -

Confusion 22 (34%)
Grade 1 7

Grade 2 11

Grade 3 4

Seizure 7 (11%)

Grade 2 6

Grade 3 1

CSF infection 2 (3%)

*Grade is based on CTCAE version 3.0 (see Methods section)

=2
(==

grade 3 O|Ate| severe toxicity= 5%012FO|X|2F nausea/ vomitingZt Z-2 constitutional side effect= grade 1 & 25
ot e5%Lt =AU 40%0|ake| EHXI7E MY SAE MFE SHK| RSIHCE 012 o= 32%2| &KXyt &S MUz & 5
20%0| 2toll A encephalopathyES ZESHA =0 2HXI2| complianceE HO{Ez|1 utstEl x|=27F =& o oAt 531

ACH AF o|F At 24to| E2HE2 9/65 (14%) AUCt.

=

[o3]
uA_T'_

=
=
=

3) Overall survival at the last follow-up

- OlM elab oAl M E 65| BXF F 11-0| 23|-95l2| ©= XERE wet

=20}
= AL g

0 LHHX| 54l BHAbE 1352 X|ERHE EHUL

ﬂllO




9™ 2 13| X BE OHAIX| RS B

g

2H5t3ict.

- 0ol oA ChAF 442 25 maintenance therapyS AlA|SH0{ O|X lAF 24F XfZ e} v EAE ofHel.
- O|™ o|at 24t9| overall survival
1,01 1.0
— VLP
e Conventional

0.8 0.8
- -
3 S
2 2

06— "

g 306
@ (]
i =
E 5

5 041 S 044
g E
2
o &}

0.2+ 0.2

@ 0= 0.0+

T T T T T T T T T T
(1] 200 400 600 800 0 200 400 600 800

Overall survival (days) Overall survival (days)

with VLP.
The median survival time was 187 days. (b) Comparison of overall survival time of VLP-treated non-small cell
lung cancer patients (n=51) versus conventional intraventricular chemotherapy-treated patients (n=105; data
published in J Thorac Oncol, 2013%).

12 5 (a) Kaplan-Meier overall survival curve of all 65 patients who were ‘intention-to-treat’

5. HTAIE S FAAHA

[1] Study flow

Diagnosis of LMC

!

LMC related Sx’s (+)

1

DO Chemoport installation
Evaluation of CSF
l pathway patency
VLP induction
D1 -10 consist of 2 sessions
Monitor
short-term S/E
D14 ICP response evaluation

Maintenance VLP
g 4 weeks

|

Long-term
evaluation

Progression-free survival
&
Overall survival




[2] Two stage method

-O|™ oAk 24 XfRE HIEISZ VLP 15 cc/h protocol oA side effectZk E0{E0{ patient complianceZt
ooz 27iX| £H BE HE0| ZLstct.

oS
v
(@]
o
5
3
=
D
AN}
T
2
i
AN}
olr
0x
H

- 2ol enroll 7hs8h A EXls 20-30Y8 HTOIZ=2 Jhsd M2 Azt 23 mES flstod 1o

analysisE AlA|stCE,

2 de| ALZE[7]of of{go| Ut

o
o
3
5
e
o
e
w
5
=
@
o
>
my
rlo
=
Hu
Ho
>
I
o
=)
kH
A
>
il

-VLPe| Z2&H side effect®l 2A/TFES| 2tstZ QIS VLPXIE XS compliance 7HM

otM M&st Hb severe grade 3 toxicity= ofHL} 2F 65%29| EHAjolM M /FER

compliance 7HME ZHo=z 7|Cf=Cl.

-0t EE BRle| MZE J|Z2F AR I 4bo| A A
ol lAb oAt A H|AMZA H e (non-small cell lung cancer) 38t 2tE5ZE stXle| M=o0| 2
ol oy, oiEtEl 7402 J|ChEICt,

0|t 2lAF 70| M= maintenance therapyS F715101 LS A= ZHe
oAl LMC related symptoms2| response rateZ} &FAFEl Zd0o| CHA| SHH &

olct.

Botet AL 2 of &Lt

= N

stage (n=24)ol interim

VP X2E a7b I-uiel StElE SaiM ZEsD =20 FEHEAUXLE, o|del J|&X Ho|zol i Mol Aen

2t5tod 1/32] hXtol| A

transeintat?|= Sl-t encephalopathyZb LIEHF=H X[k A 14F Gl 2ALS E3f0] ZHR& Tl 0] ASS W0 15 cc/h
protocol 2 75t o] dH|ZAIMo|Lio}l constitutional side effects?t $1X3| £0f I8t AFZF sRIEQ VIPXEZ HE

B2 AE=AS0|

ot

EESE O™ AL 24

YE Aoz ofaEo] QL XEE FIHE oH

Table 2. LMC-related symptoms at presentation and during the course of therapy, respectively along with response rate

(=65)

At the start of therapy/ *Svmoptom
Symptoms and signs During the course of ymp

response
therapy

Increased ICP () 15 cm H20) 41/ 4 32/45 (71%)
Altered mentality 19/ 2 7/21 (33%)
Cauda equina involvement 24/ 3 5/27 (19%)

*Refer detailed criteria for symptom response to the Methods section

fol
il
N
>

O AFMLUMIH(SE - 7|8 oot A7t Ttol| chsl AMISH W32 S5 - 7[& H
=A™ A3t
HMAE: 2015-07-01
=23 Recent Advancements of Treatment for Leptomeningeal Carcinomatosis
A ZSAl S Alo|als, BN, AMME 76, 0|5E
st=X|™: Journal of Korean Neurosurgical Society
Vol .(No.): 58(1)
el & =4
SCI++&: SCI-E
- HOM 2(2015, EIAM FE(SZ)




<H
3
s
"r© =
H <0 o -
z SET Wl 3
o ol RI
ol wl
U= o
A
I D
o © .
|_ﬂ_= H P
5o
2 io|ME| % NE oy
© ~| ==
> c_n‘mﬂ%‘_ __Iou 5.,
W or N oK —
£ £ S
°© O [Q\V
=8
o T 1
T W
= T .
ﬁo 5 _ S
Mo & o =
A = =) ™ =
ww g mu < Mr._ 3
R o . >
& 8 hn s|F|
N S
> N
sl _.I
w3
N
o ool
el ﬂu_n_gﬂo o
SR |6 om -kl
- [k SRR
X R E|E(EL|HE =y
53 — || M Jﬁ.uﬂ ._I._ENH_._._Q__O %
|
ol ol
u0 —

=+
Hr
Ml R
= T
o _Axﬂ
=%
ol %o
Tl
H
|
u
I+
3
o
!
I i
o5 ol
o
b |0 <k
Hrim0 K
o
m_ﬂ H o}
o — —
K ol
Klo o
K w_ Al
H— —
Lol 3
— |kl =T
i 1H
r _
H._% =y
i W
LA [ ;I_
™ 0
2o &
Klgn ©
ar
RO
Bl ol ol
Iu-ul b
-

¥ J|E}

)
wjr

ok

o

- HEYH M

—e
100
—

J 2 Of ZAFEH & ASlA

1o

e

o

*

=]

—

Al

o
HIEH C}.

stof 7|

4| Al 2 24 A

el Hetx

7

O

= 52 THECR 7|5

Al ™
=7

?

A

0

b2,

)

FSE (clinical response rate)

AbH
S O

= At

sif A =

212

ofn

=T

<
=

SPON

AT Al Tof olof 1,24

et

- 12+ IICP response: 74%(1ICP 198 & 14H)

- 24+ |ICP response: 71%(Z& 65% |ICP 458 & 32H)

E
KH

10l

I
0

SEXtOI| | kA

3]
ol

—
[

b

5|

0| grade 32| severe toxicity= Of-Z2}X grade 1 & 27} 65%2|

=3
o




Zde £ LUl Uctd motstgion), Aeal =5t T (perfusion rate) & £ of 25 &XfolA o|z{st £xt&0| &
M5 EOHEE WS TESIGCE WM VPSS T E 15cc/hrE2 E0] BE22 ZUAAAFIHME 52 ot X250 E 2
O|=X| Lot2X} o HAFE C|Xtel FQic,
A SEE= 200 = 220olA |ICP ZAN0| UATD, 22 Zof 158H0| S, olofuwtE ||CPEXMES 68% O|Ct. Cigt
229 Zof Mol 3 Aol XslHol| oFt ALEH 22 ICP
4

d E7istE R A It As 208 Jofl 15H o] |IPE
=

o

S|

S otz i aASe] d2ols, 178 & 140 SHEUALD, Of
o2 [ICPEMER 82% olct. J2|1 o] BoM MASZE |CP & E7t8h Xt 1H 2 HMelstH, 168 & 14Hel s
2 21, [ICPEMES 88% O|C}.

2 AMAY 2 24t |ICP SHES SHEAMSZ, 2 AMAE 1EHAHOA [ICP 40| U= 248 = AMESEO| 60% T =
X s 42 SESVIZ st¥ oL, s BISEZ EUS uf LAANES XEE 2eMdo| Aot mekst syt
ae|n 28 REolM J|E 24 | ofeliet 22 SHES EX&4HCt.
<VLP phase 2 20cc/hr VS 15cc/hr>
20cc/hr (1A 244 15cc/hr(SiA AMAIH)
Side effects Incidence (%) Incidence (%)
(N=65) (N=29)

ausea/ vomiting 56 (86 %) 21 (72 %)
Grade 1 15 (23 %) 8 (28 %)
Grade 2 40 (62 %) 11 (38 %)
Grade 3 1(2%) 2(7 %)

Sleep disturbance 32 (49 %) 9 (31 %)
Grade 1 26 (40 %) 6 (21 %)
Grade 2 6(9%) 3 (10 %)
Grade 3 . -

Confusion 22 (34 %) 6 (21 %)
Grade 1 7 (11 %) 5 (17 %)
Grade 2 11 (17 %) E
Grade 3 4 (6 %) 1( 3%)

Seizure 7 (11 %) 1( 3%)
Grade 2 6 (9% 1( 3%)
Grade 3 1(2%) .




4-1, SEYME
O 7|= Eafdzo MEATSEZ ZAUE VLP 15 cc/h protocol 2| ICP control rate ZH&5H0o 1°' stage
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protocol 2| side effects && 2l J|22 VLP phase 2 20cc/hre| @7} M =2l CTCAE v3.022 7|
Eol¥ 20, grade 1-20 si=st= ZWT HItstodor st 2ol VLP phase 2 20cc/hr VS
15cc/hr’ BAM ISt 22 STES 2 SU .
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(ventriculo-lumbar perfusion chemotherapy, VLP)S O|&35l0 al2at Aoz X8 E3E ¢
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