T ENES W
LERLPERL

SR F FTRA R

Design for the clinical trial of therapeutic radiopharmaceuticals

3+ 3 %% . 1022001INERO053
£LEPNOR) 24 PR
PRI g
BB T ¢ 02-23123456 ext. 65923
E-mail address : chenhcc@ntuh.gov.tw
PSR L R R

2 pg 2013 & 119 29 p



N N NE L % L 5
© BT T 5T SR oo 5

ST T T IR T ETELER e 7
B~ T IL AT EF A AR TR Vo T e 8

\

W

(%]
4
5
H
oo
(00}
-
o

FNFL P EBBEEA s 12
— S ERH 20 TE BT T T 12
BN I M < OO 12

I
it
&+
S
W
R
w

s FT T HE AR 13

Jui
A
4~
TE
.
\‘

T BN PEFTE B BT TR 17
FE IR AT B8 ST 7 B B et 19

14
4

|

BHBFET 2 GHE AR L 0T e 20

SN HETE - WIRERERERTID e, 20

/

7
4
i
ol
&
N
H



4 R

*q%’*‘i%‘,i‘uél , ;;f;/,.’, T = _’&j\g’%t E’ﬁfi%‘gm?é:}%;}?ﬁ A’ﬁ 4 -+ 5
Lo EFIT G = chd A F A T A me Rpd S A
FenE B E R GE 4 o RISk NS SR T
T IR s L B E R 7 LA o Jp A Foeniiit s Ay
R S A 2P A iaizﬁ*ﬂfﬁﬁ’ A w sz - @ o ¥INTA
FRE R A AR R R A N e R E R LR ic Rk 0 7
W FRESCEFE A AL REAPE L e kil
BANH L RRE o TR - B ;“,T&{fé AR LR -F

Lo R FHL AU s ARG Lo d FEahidE v oo R

BiTF - BATAOFR ISR D 3N e (Yitrium)90 i s v
4B oM sd i L 4o 90 v B) 30~35um eIk 48 0 - peTk AL
* R e i RS TR A o N 0 R Nt S & 42 90 Hhpcsk
€ BT (T B ETAU R S o JWE D% %&X«;‘ 7T e fAATE] g B PR
B R R R LY aF o R A eI R B L & ik B R
AR oI PR EFE AR DI SBOITRE ALY B fE
AR K R RSB SRR LR NG Eehi o

RFwZ A g amy T SEdR® itk =% 4% 188
Fie R TR ORTE > AR R AN ET FH Koo NIRRT R
H- B2EHd 3 B ES > Fp e g EFRY - B TRk Rk
i—%wﬁﬂﬁ%%%ﬁ&ﬁﬁﬁgwéwmém$—%$@@%°
B E BLE%P\ ,fﬂ%%gm N g’f*l&%%ga? ~ P s 3R Pﬁﬁua ¥+ F%;%‘f



WenFfF oA - BRIl e FH e GEPFYTREZ S §
doEBFFRD G MIREREROE®R 0 REL G MR T
B ERESREPFTRLEFB S B RE BRHRR L Y @

B B PR L o X MR L w AR AP S gt

S

\

BERRE D FREOE - DRSS



ERR

In Taiwan, there were more than 9000 new cases of hepatocellular
carcinoma (HCC) patients every year and around 8000 patients died of
HCC every year. There are multiple modalities for the treatment of HCC.
Among these modalities, resection, radiofrequency ablation and liver
transplantation are listed as the curative treatment. Surgical resection is
the treatment of choice in Asia-Pacific areas. Only around 1/4 of HCC
patients in Taiwan could receive surgical resection or other curative
treatment methods. Non-resectable HCCs are usually treated by either
transarterial chemoembolization or target therapy. However, the

therapeutic efficacy of these non-curative methods is unsatisfactory.

Transarterial radioembolization by using Yttrium 90 (Y90) is
recently being recognized as one of the potential effective treatment for
HCC. Accumulating evidences support its use in HCC. However, the
main drawback is Y90 therapy is too expensive. In addition, the core
technique of Y90 is the hands of foreign pharmaceutical companies.
These factors form the barriers of accessibility of Y90 in Taiwan.
Institute of Nuclear Energy Research (INER) in Atomic Energy Council
(AEC) has developed 188Re. In preclinical studies, it displayed
therapeutic effect on the tumor growth of murine liver cancers. Given the
encouraging results of preclinical efficacy and toxicity studies, further

clinical trials should be investigated.

This is a proposal for the design of a phase | clinical trial of
therapeutic radiopharmaceuticals. We have set up a consultation team,
composed of experts from Internal Medicine, Interventional Radiologist,

Nuclear Medicine, Oncology and Clinical Trials. We already three



session of meetings. These experts made relevant suggestions or
recommendations to experts in INER. We have summarized the opinions
of experts and report these opinions and comments to INER. We believe
that these opinions could be of great help for INER to design phase |

clinical trial of Re-188.
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Y ) Stage 0 Stage A-C Stage D
£ i [semc] — [sme0]
PST 0, Child-Pugh A PST 0-2, Child-Pugh A-B PST =2, Child-Pugh C*
51(2) l
| Very early stage (0) ‘ ‘ Early stage (A) | |\mermed\ale stage (B)| | Advanced stage (C) ‘ | Terminal stage (D) ‘
Single <2 cm, Single or 3 nodules £3 cm, Multinodular, Portal invasion,
Carcinoma in situ P50 PSO N1, M1, PS 12
Slng\e ‘ 3 nodules £3cm |
Portal pressurefb\llrubm
Increased —= Assocwated diseases
-Fl 2 ql
Liver transplantation p Best supportive
Resecti RF/PEI TACE Sorafenib
section (CLTADLT) ‘ ‘ ‘ ‘ ‘ oraten! ‘ ‘ care
Curative treatment (30-40%) Target: 20% Target: 40% Target: 10%
Median OS >60 mo; 5-yr survival: 40-70% 08: 20 mo (45-14) 05: 11 mo (6-14) 0S: <3 mo
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Table 1. Summary of Large Series Reporting On Long-Term Outcome After %Y Radioembolization
Intermediate Stage Branch PVT Main PVT Branch or Main PVT
Reference Child-Pugh N 08" (95% Cl) N 05 (95% Cl) N 05 (95% Cl) N 0S (95% Cl)
Hilgard et al.”” (N = 108) A/B 51 16.4 (12.1NC) 33 10 (6-NC)
Salem et al® (N=291) A 48 173(13.7325 19 166(8824) 16 7.7(33132) 35 104 (7.2-166)
B 3B 13564254 27 6.5 (5-8.5) 30 45(2966) 57 5.6 (4.56.7)
Sangro et al.” (N = 325)" A 82 184(136232) 44 107(8317.1) 32  97(48118 76  102(7.7-118)
B 5 3.6 (2.4-108)
Mazzaferro et al** (N=51) A 15 18 (13-38) 23 17 (13-21) 5 9 (4-NC)
B 2 - 6 8 (5-10) 1 5

95% Cl, 95% confidence interval; NC, not calculable.

*Months.

TUnpublished data for branch and main PVT cohorts provided by authors.
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Hepatocellular Carcinoma

v

Confined to liver

Suitable Unsuitable
for Liver o for Liver
Transplantation? " Transplantation

(Milan or expanded criteria)

Child-Pugh | Child-Pugh , Supportive

Care

classA&B class C
Liver Transplantation List l
Suitable for Suitable for loco-

_ >

|

resection or ablation? regional therapy?

No No
Bridge to Transplant *—ﬁ
+ * Suitable for Suitable for
BERS) \FACH/ TACE/TAE? radioembolization?
TAE Sl
(distribution;

number; no PVT)

//

v

Extrahepatic Disease

Unsuitable for resection /ablation
or loco-regional therapy

v
Liver Resection Ablation V(0 VA V.\ORM b dioembolization Systemic
Transplantatio (i.e.,, RFA) Therapy

Yoo etal, 2003 3
(n =433 0f 985)
5-year survival: 61%

Chen etal, 2006 *
(n=71 0f 180)
Median OS: nr

2-year survival: 82%

Choi etal, 2006 3
(n=570)
Median OS: nr
2-year survival: 83%

Doffoél et al, 2008 ©

Okuda stage | Okuda stage |
(n= 46 0f 62) (n=210f43)

Median OS: 16 mo

Salem etal, 2005 7

Median 0S: 24.4 mo

Llovet et al, 2008 &
(n=299 of 602)
Median 0S: 10.7 mo
Median TTP: 5.5 mo
ORR: 2.3%

4-year survival: 64% 5- year survival: 58% Okuda stage I1 Okuda stage I1
(n=16 0f 62) (n = 22 0f 43)
Median OS: 2.8 mo Median 0S: 12.5 mo
ORR: 14%
Reassess for transplant, resection or ablation Downstaged?
Yes

L

Progression / Recurrence

v v

TACE/TAE  |:EGHIS vty Systemic
Therapy
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Prospects of Re-188 for HCC treatment

BCLC stage PS Tumor status Liver Treatment
function
Curative Tx
(surgery,
s = = aplation,
Stage A: 0 Single Child A-B transplantation)
early HCC or
3 tumors < 3 cm (poral.
hypertension, co-
morbidity)
Stage B: 0 Large Child A-B TACE
intermediate multi-nodular
HCC
Stage C: 1-2 Vascular invasion Child A-B Sorafenib
advanced HCC or extra-hepatic
spread

Bruix J, Sherman M. Hepatology2011; 53:1020-2
(=) ﬁc’( A 2R L
p 7+ Re-188 =t H # radio-embolization & + < ¥+ B%:R &
Yittrium-90 » #7124 % it & pre-clinical 9 % 7 f% Re-188 £2 Yittrium
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| Lipiodol
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Bottle I
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E Reducing kit l

19-Feb 08 11:06:29 AM ALAGIM OW £ LC Comuricaton Tmecut

| 188Re-SS/lipiodol |

FiGUuRE 5: Flowchart of the TADDEO module for the preparation of '¥Re-SSS/Lipiodol.
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Integration of SIRT in the BCLC
staging classification and treatment schedule

R
v

PSO0 PS 0-2 PS >2
Child A Child A-B Child C

1 . A 1
Stage 0 Stage A Stage B Stage C Stage D
Very Early Stage Early Stage Intermediate Stage Advanced Stage End Stage

: single nodule or ; : PS >2 or Child C
Czpcgi:i);i (;,T s?tru 3 nodules <3 cm multinodular; PS0 pﬁr}amelor: géaiozn, (unless within
PSSO transplant criteria)

4— single 3 nodules <3cm unilobar bilobar fit/suitable fit/suitable

ortal pressure; v fewer nodules  multinodular for SIRT i.e. for sorafenib
P bllf:ubln )lncreased ¥ associated diseases  smallerburden larger burden  liver-dominant;

failed bilirubin
normal FEPTACE =¥ e gl

Child A or <B7
SIRT/
@ Liver Transplant Ablatlon TACE SIRT soraraaib

Curative Treatments — 5-year survival 40-70% Survival 20 mo
30-40% of patients s

Andreana L, Isgré G, Marelli L e a/ Treatment of hepatocellular carcinoma (HCC) by intra-arterial infusion of radio-emitter compounds: Trans-arterial
radio-embolisation of HCC. Cancer Treat Rev 2011 Dec 12; ePub doi: 10.1016/j.ctrv.2011.11.004.

Sangro B, Salem R, Kennedy A et al Radioembolization for hepatocellular carcinoma: a review of the evidence and treatment recommendations. Am J
Clin Oncol 2011; 34: 422-431.
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