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Molecular Immunology, Vol. 21, No. 11, pp. 1093-1098, 1984 0161-5890/84 $3.00 + 0.00
Printed in Great Britain (©) 1984 Pergamon Press Ltd

~N e

ANALYSIS OF THE EXPRESSION OF H, LEWIS, X, Y
AND PRECURSOR BLOOD GROUP DETERMINANTS
IN SALIVA AND RED CELLS USING A PANEL OF
MOUSE MONOCLONAL ANTIBODIES

JunicHr SAkamMoTto, BEATRICE W. T. YIN and KENNETH O. LLOYD
Memorial Sloan-Kettering Cancer Center, 1275 York Avenue, New York, NY 10021, U.S.A.

(Accepted 10 July 1984)

Abstract—Salivary glycoproteins from 33 normal individuals were analyzed with a panel of mouse
monoclonal antibodies to H-1, H-2, Le?, Le®, X, Y and precursor blood group determinants. Samples
from 19/33 individuals co-expressed Le® and Y-determinants (secretors) and 6/33 co-expressed Le* and X-
determinants (non-secretors). Erythrocytes of these individuals were typed Le (a—b+) and Le (a+b—),
respectively. In seven other salivas, only one specificity, either Le?, Le®, X or Y, was expressed and in
one sample none of these determinants could be detected. Only one saliva sample expressed H-1
specificity and none expressed H-2 or type 1 precursor determinants. The absence of H-1 and H-2
structures in secretors and the resulting expression of difucosylated Le® and Y-structures is probably a
tissue-specific trait of salivary gland secretions. The strict co-expression of Le” with Y and Le® with X
supports the conclusion that only one 2-O-fucosyl-galactose transferase, which can fucosylate both type
1 and type 2 chains, exists in salivary glands. The finding that a number of individuals expressed neither
X- nor Y-specificities was unexpected in view of previous work showing that the 3-O-fucosyl N-
acetylglucosamine transferase involved in forming this structure is a ubiquitous enzyme. The
individualistic expression of blood group phenotypes in tissues should be considered when the altered
expression of blood groups in malignancy and other diseases is studied.

(Sakamoto et al., Molecular Immunology 21: 1003-1008, 1984)
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[CANCER RESEARCH 46, 1553-1561, March 1986

Expression of Lewis?, Lewis®, X, and Y Blood Group Antigens in Human
Colonic Tumors and Normal Tissue and in Human Tumor-derived

Cell Lines'

Junichi Sakamoto, Koichi Furukawa, Carlos Cordon-Cardo, Beatrice W. T. Yin, Wolfgang J. Rettig,
Herbert F. Oettgen, Lloyd J. Old, and Kenneth O. Lloyd?

Memorial Sloan-Kettering Cancer Center, New York, New York 10021
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(Sakamoto, Furukawa et al. Cancer Res 46: 1553-61, 1986)
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[CANCER RESEARCH 49, 745-752, February 1, 1989]

Expression of Lewis®, Lewis®, Lewis®, Lewis’, Sialyl-Lewis®, and Sialyl-Lewis*
Blood Group Antigens in Human Gastric Carcinoma and in Normal
Gastric Tissue

Junichi Sakamoto,"' Tadashi Watanabe, Takahiko Tokumaru, Hiroshi Takagi, Hiroaki Nakazato, and
Kenneth O. Lloyd
Department of Gastroenterological Surgery, Aichi Cancer Center, 1-1 Kanokoden Chikusaku, Nagoya, Japan [J. S., H. N.J; the Second Department of Surgery, Nagoya

University Faculty of Medicine, 65 Tsurumaicho Showaku, Nagoya, Japan [T. W., T. T, H. T.J; and the Memorial Sloan-Kettering Cancer Center, New York,
New York 10021 [K. O. L.]
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Jpn. J. Cancer Res. 83, 1373-1381, December 1992

Detection of Locally Recurrent Colorectal Cancer with Radiolabeled Monoclonal
Antibody H-15

Junichi Sakamoto,"’ Tomoyuk1 Kato,' Tadashi Watanabe Hiroki Murayama K1m10
Wada,’ Tsuyoshi Sato Hiroshi Takag1 Kunio Kondo,* Fumio Sasaki,* Choichiro Kido,*
Hiroaki Nakazato,' Ryuzo Ueda’ and Toshitada Takahashi®
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(Sakamoto, Kato, Watanabe et al. Jpn J Cancer Res 83:1373-1381, 1992)
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Reactivity of Monoclonal Antibody A33 with Tumor and Normal Cell Lines
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Immunohistochemical analysis of A33 antigen in human tumors

Tumor type

Number of cases tested
A33+

fraction
%

Total A33* A33

Carcinomas

Colorectal carcinoma
Primary tumors
Metastases

Gastric carcinoma
Esophageal carcinoma
Pancreatic carcinoma
Lung carcinoma

Breast carcinoma

Renal carcinoma
Bladder carcinoma
Prostate carcinoma
Testicular carcinoma
Mediastinal germ cell tumor
Ovarian carcinoma
Endometrial carcinoma
Thyroid carcinoma
Liver carcinoma

SQCC of head and neck
Parotid gland carcinoma

Mesothelioma

95 (+)

58 (+/%)
18 (+)
50 (&)

&)
)

(€3]
&)
@
(&)
(5

Number of cases tested
A33*

fraction
%o

Tumor type Total A33+ A33-

Lymphomas

Neuroectodermal tumors
Neuroendocrine carcinomas
Melanoma
Gliomas

Neuroblastomas

Sarcomas
Leiomyosarcoma
MFH
Fibrosarcoma
Liposarcoma
MPNT
Chondrosarcoma

Others

REEDUIERIER
MoFERLT-E
HEEDRIE%E
HBDE. KEED
98%. BIED
55% . BEED
50%. ShIZBIE
FED20%IZF
NEEZEIN =,
fh DRI (X
Fa&Eexpresseh
THLT ., HEE
EIZRENG
RZEBELTNS
HDEEZLNT-

(Garin-Chesa P, Sakamoto J et al. Int J Oncol 1996; 9:465-471)



A33-positive normal
cells/tissues

Colonic mucosa (44)

Small intestinal mucosa (5)

Salivary gland excretory
ducts (5)

A33-negative normal
cells/tissues

Esophagus (4)
Stomach (13)

Pancreas (3)

Liver (8)

Skin (3)

Larynx (3)

Lung (11)
Bronchus (11)
Mammary gland (8)
Urinary bladder (4)
Kidney (5)
Prostate (4)

Testis (2)

Ovary (5)

Uterus (cervix, corpus) (2)
Adrenal gland (2)

Brain (3)

Lymph node (3)

Spleen (5)

Skeletal muscle (4)

Cardiac muscle (2)

Smooth muscle
(visceral, vascular)

Cartilage, fibroblasts,
blood vessels

Immunohistochemical analysis of A33 in normal human tissues
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Garin-Chesa P, Sakamoto J et al. Int J Oncol 1996: 9:465-471




Western blot analysis of Triton X-100 and Triton X-114
extracts of LIM1215 cells

A Triton X-100

: = BEDIOIICT=Za—
" | J—. . 8a> k> AL
7I_\)I/JI--I§EL/—C-s
A33MIADFFEL,
characterizationZs: &

B Triton X-114 @TZ&DO)*TEébﬁ
12 3 45 M(K) Y =

— 143
— 97
— 50

— 35
— 30
— 22

(Catimel, B. et al. J. Biol. Chem. 1996:271:25664-25670)



Western blot analysis of the A33 antigen by an antipeptide IgG

MrlXiZ TR C
43K-Da

(Catimel, B. et al. J. Biol. Chem. 1996:271:25664-25670)

HPLC-purified A33 antigen was electrophoresed on SDS-PAGE under non-reducing
(Lane 1, M,=43kd) and reducing (Lane 2, M,=49kd) conditions by Western blot analysis



cDNA sequence and deduced amino acid sequence of the
cDNA clone encoding the human A33 antigen

CTACCCCTTTGTGAGCAGTCTAGGACTTTGTACACCT GTTAAGTAGGGAGAAGGCAGGGGAGGTGOC TOG TTTAAGGGGA
ACTTGAGGGAAGTAGGGAAGACTCCTCTTGGGACCTT TOGAGTAGGTGACACATGAGCCCAGCCCCAGCTCACCTGCCAA
TCCAGCTGAGGAGCTCACCTGCCAATCCAGCTGAGGC TGGGCAGAGG TOGG TGAGAAGAGGGAAAAT TGCAGGGACCTCC
mmwmmmmﬂucammccmémmmmmnm
TTAGGGCAGAGAAGARGCAAGACCATGGTGGGGAAGATGT GGCCTGTOTTOTGGACACTCTGTGCAGTCAGGGTGACCOT
Y 2 EERNRL2T VY IR 2L C 2N AV SRV
CGATGCCATCTCTGTGGARACTCCGCAGGACGTTCTTCGGGCTTC GTGTCACCCTGCCCTGCACCTACT
p At svereroDvirRAsSe@csvrye@nrx
ACACTTCCACCTCCAGTCGAGAGGGACTTATTCAATGGGATAAGCTCCTCCTCACTCATACGGAAAGGGTGGTCATCTGS
kT sr*ssrEGLIQ@®DEXKLTLLTRTEZRYVIW
CCOTTTTCAAACAAAAACTACATCCATGGTGAGCTTTATAAGAATCGCGTCAGCATATCCAACAAT! CGA
PP SN KNYINRGIELYEN@YVSISSENANEQSsD

TGCCTCCATCACCATTGATCAGCTGACCATGGCTGACAACGGCACCTACGAGT GTTCTGTCTCGCTGATGTCAGACCTGR A -
As1riporTurA@Fez@r@svsiLusou 7 S u

AGGGCAACACCAAGTCACGTGTCCGCCTGTTGETCCTCOTGCCACCCTCCAMAC TCGAGGGAGAGACC

£ e r x s Vv e BIVIEISEEAESNIEESEEAE S W =
ATAATTGGGAACAACATCCAGCTGACC TGCCAATCAAAGGAGGGCTCACCAACCCCTCAGTACAGCTGGAAGAGGTACAR UL D I S
t1exwnzrotrzr@oskeesereer s@kkryon 3 ; -’

CATCCTGAATCAGGAGCAGC CCCTGGCCCAGCCAGCCTCAGEGTCAGCCTGTCTCCCTGAAGAATATCTCCACAGACACAT

—_— L
RSN XD RN Oy S L X ¥ I 3 T D T
CGGGTTACTACATCTGTACCTCCAGCAATGAGGAGGGGACGCAGTTC TGCAACATCACGGTGGCCGTCAGATCTCCCTCC Su per al I II y
s e Y@@ s s "6 grcuTVAYRISD S
ATGAACGTGGCCCTGTATGTGGGCATCGCGGTGGGCGTGGTTGCAGCCCTCAT TATCATTGGCATCATCATCTACTGCTG
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CTGCTGCCGAGGGARGGACGACAACAC TGAAGACAAGGAGGATGCARGGCCGAACCGGGAAGCCTATGAGGAGCCACCAG

C CR GEKDUDINTTESDI KT EDARTEY?HERGERXE RS

AGCAGCTAAGAGAACTTTCCAGAGAGAGGGAGGAGGAGGATGAC TACAGGCAAGAAGAGCAGAGGAGCACTGGGCGTGAR

S x L. S A £ R B ERDDYRQGQEERQRTSTOGRES
TCCCCGGACCACCTCGACCAGTGALAGGCCAGCAGCAGAGGGCGGCGGAGGARGGGT TAGGGGTTCATTCTCCCGCTTCC

£ 20D ¢

TGGCCTCCCTTCTCCTTTCTAAGCCCTGTTCTCCTGTCCC TCCATCCCAGACATTGATGGGGACATTTCTTCCCCAGTGT
CAGCTGTGGGGAACATGGCTGGCCTGGTAAGGGGGTCCCTGTGC TGATCC TGC TGACCTCACTGTCCTGTGAAGTAACCC
CTCCTGGCTGTGACACCTGGTGCGGGCCTGGCCC TCACTCAAGACCAGGC TGCAGCCTCCACTTCCCTCGTAGTTGGCAG
GAGCTCCTGGAAGCACAGCGCTGAGCATGGGGCGCTCCCACTCAGAACTC TCCAGGGAGGCGATGCCAGCCTTGGGGGGT

GGGGGCTGTCCTGCTCACCTGTGTGCCCAGCACC TGGAGGGGCACCAGGTGGAGGETTTGCACTCCACACATCTTTCTTG
AATGAATGAAAGAATARGTGAGTATGCTTGGGCCCTGCATTGGCCTGECCTCCAGCTCCCACTCCCT TTCCAACCTCACT

TCCCGTAGCTGCCAGTATGT TCCAAACCCTCCTGGGAAGGCCACCTCCCACTCCTGCTGCACAGGCCCTGGGGAGCT TTT
GCCCACACACTTTCCATCTCTGCC TGTCARATATCGTACCT GTCCCTCCAGGCCCATCTCAAATCACAAGGATTTCTCTAA

CCCTATCCTAATTGTCCACATACGTGGAAACAATCCTGTTACTC TOTCCCACGTCCAATCATGGGCCACARGGCACAGTC

TTCTGAGCGAGTGCTCTCACTGTATTAGAGCGCCAGC TCCTTGGGGCAGGGCCTGGGCCTCATGGCT TTTGCTTTCCCTG
ARGCCCTAGTAGCTGGCGCCCATCCTAGTGGGCACTTAAGCTTAATTGGGGAAACTGCTT TGATTGGTIGTGCCTTCCCT
TCTCTGGTCTCCTTGAGATGATCGTAGACACAGGGATGAT TCCCACC CARACCCACGTAT TCATTCAGTGAGT TAAACAC
GAATTGATTTAARGTGAACACACACAAGGGAGCT TGCTTGCAGATGG TCTGAGTTCTTGTGTCCTGGTAATTCCTCTCCA

GGCCAGAATAATTGGCATGTCTCCTCAACCCACATGOGGTTCCTGGT TGTTCCTGCATCCCGATACCTCAGCCCTGGCCC
TGCCCAGCCCATTTGGGCTCTGOT T ITCTGGTGGGGC TG TCCTGCTGOCC TCCCACAGCC TCC TTCTGTTTGTCGAGCAT

TTCTTCTACTCTTGAGAGCT CAGGCAGCGTTAGGGCTGCTTAGGTCT CATGGACCAGTGGCTGGTCTCACCCAACTGCAG

TTTACTATTGCTATCTTTTC TGGATGATCAGAAAAATAATTCCATAAATC TAT TGTCTACTTGCGATTTTTTAAAAAATG

TATATTTTTATATATATTGTTAAATCCTTTGCTTCATTCCAAATGCT TTCAGTAATAATAAAATTGT

(Heath, JK. et al. Proc Natl Acad Sci 1997; 94: 469-474)




Kyte-Doolittle hydrophilicity plot of the deduced
amino acid sequence of the A33 antigen

Leader Transmembrane
sequence domain

25 50 75 100125 150 175 200 225 250 275 300
MRRZENTLSOHEER THA A EAHIE

(Heath, JK. et al. Proc Natl Acad Sci 1997; 94: 469-474)
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« Whole body imaging using 2" Tc-HSA

and 31-mAbA33

« Ex-VIVO scan of resected liver metastasis
of colon cancer

* Preliminary examination of efficacy of the
MADAS33

Quantitative Analysis of Antibody Localization in
Human Metastatic Colon Cancer: A Phase I Study of
Monoclonal Antibody A33 ' L

By Sydney Welt, Chaitanya R. Divgi, Francisco X. Real, Samuel D. Yeh, Pilar Garin-Chesa,
Connie L. Finstad, Junichi Sakamoto, Alfred Cohen, Elin R. Sigurdson, Nancy Kemeny,
Elizabeth A. Carswell, Herbert F. Oettgen, and Lloyd J. OIld




fE& A A— >4 Images following administration of 9mTc-
HSA (scan at 1 hour) and 31-mAbA33 (scan at 6 days)

Anterior Posterior

(Welt S, Sakamoto J, et al. J Clin Oncol 1990; 8:1894-1905)
9¥mTc-HSA scans showed two hypovascular liver metastasis, visualized as
radiodense areas (L1 and L2) on the 131]l-mAbA33 scans. A tracer dose of
131] is placed to the right side of the patient’'s head as a dosimetric standard



Resected hepatic metastasis and surrounding liver tissue following
administration of 131l-mAbA33 (7 days previously) and °mTc-HSA
(immediately before surgery) (A): Resected liver specimen, (B): Ex-vivo scan
showing distribution of #mTc-HSA, (C): Ex-vivo scan showing distribution of

1311-mADbA33

(Welt S, Sakamoto J, et al. J Clin Oncol 1990; 8:1894-1905)
While the 2*™Tc-HAS scan shows the lesion to be hypovascular, antibody uptake is
generally restricted to peripheral normal tissue. 31I-mAbA33 uptake is confined to

tumor tissue.



BRI Xrays of a patient treated by 131-mAbA33

Before treatment 2 months after treatment

(Welt, S. et al. J Clin Oncol 1994; 8: 1561-1571)
Extensive pleura based disease and measurable nodule in right lower lung field
before treatment. At 2 months posttreatment, nodule in left lung field had regressed
and lesions and effusion on the right lung was improved. FhEzfEMRek=ELT-



Comparative pre- and post treatment CT scan
Images demonstrating a partial response of
metastatic colon cancer by huA33 administration

BASELINE

FOLLOW UP

(Welt, S. et al. Clin Cancer Res 2003:9:1347-1353)
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Anterior whole body gamma camera images following infusion of 131I-huA33
in patient 4 (30 mCi/m2 dose level) are shown: (A) day 0, (B) day 1, (C) day 2,
and (D) day 5 post-scout infusion, and (E) day 6 post-therapy infusion

-1315 N JLhuA33IZ & Hwhole body imaging
(Chong G et al. Clin Cancer Res 2005;11:4818-4826)




Transverse image of the liver by SPECT (upper) and CT
(lower), investigating biodistribution of 31-huA33

SPECTE{Z CTHEBREMLICSNIILINADEEZTER

(Scott, AM. et al. Clin Cancer Res 2005; 11:4810-4817)



Efficacy in a Phase | Study of Combination Chemotherapy
and Raw Humanized A33 Antibody (huA33) Immunotherapy

with Advanced and Refractory Colorectal Cancer

Response No. of patients (n= 16) Duration (mo)
Complete 0
Partial 3 5.5, 8.0, 14.0
Mixed 1 2.0
Stable 1 6.0
Progression 7
Not evaluable 4

(Welt, S et al. Clin Cancer Res 2003; 9: 1347-1353)
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Serial serum CEA levels and HAHA levels plotted over time for
the three patients with radiographic major objective response to
huA33. Patterns of HAHA activity was measured by Biosensor

analysis

I
b3
=

§
2
=

CEA (ng/ml)

0
0
0
3

huA33 huA33

e B
Chemotherapy ) Chemotherapy ) _>Chemothera )
(Welt, S. et al. Clin Cancer Res 2003:9:1347-1353)

‘ There is still certain risk of HAHA production with huA33 ‘
CEADQEETHOMESEMEILIO HAHANHIRT 5H61HY
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Case
1.

o0 =l e @l e By e

9.
10.
11.
12.
13

13451

Patient Characteristics
Administration

Date and Dose

Age Sex Histology

46 F
65 F
49 W
61 W
58 W
70 \
58 F
70 \
73 \
53 F
73 W
71 \
69 F
E1T

D FFr

por-sig
por
Sig
Sig
tub2
por
Sig
por-tub?2
pap-tub2
por
por
por
por

TNM
320
320
320
320
320
320
430
230
320
320
320
320
320

02/02/00
01/03/00
31/05/00
21/06/00
22/11/00
21/02/01
13/06/01
01/08/01
16/01/02
27/02/02
03/04/02
21/08/02
11/09/02

Img
Img
Img
Img
2mg
2mg
2mg
Smg
Smg
Smg
10mg
10mg
10mg

BEEIZI-1315N)LhuA33ZIR 5L T-



Case #1 biopsied specimen
(x100)

H-E staining A33 immunostaining



Single photon emission computed tomography (SPECT) image of A33

antigen-positive tumor in case 1, 6 days after 1311-nuA33 administration



Case 11 surgically resected Case 1 EX-vivo scan of surgically
stomach resected gastric cancer

ettt it ittt ittt 1111120 cm
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A phase | radioimmunolocalization trial of humanized
monoclonal antibody huA33 in patients with gastric

carcinoma

Junichi Sakamoto,® Noboru Oriuchi,? Erito Mochiki,? Takayuki Asao,> Andrew M. Scott,*® Eric W. Hoffman,®
Achim A. Jungbluth, Takanori Matsui,” F. T. Lee,* Anthony Papenfuss,* Hiroyuki Kuwano,? Toshitada Takahashi,?

Keigo Endo? and Lloyd J. Old®

(Sakamoto J, Oriuchi N, Cancer Sci. 2006 97(11):1248-54.)




Future Targeting Therapy for
Gastrointestinal cancers

« Combination therapy with best available
chemotherapy could be more effective

than mAb alone ({E=REEFIEHRIK)

* Intraperitoneal targeting therapy for
ascites forming cancers could be useful
(BREDOEEREBICHIT HFHICALS?)

« Conjugation of mAbs with a or 3 ray

emitting radioisotopes should be tested,
and might be exploitable for the targeting

therapy (afRCBIRZEMHT I S%IELIIK)
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Rlchard Peto, Oxford 1988
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Odds ratios for 2 adjuvant immunochemotherapy trials
of PSK for gastric cancer after curative resection

chemo. chemo.+tPSK

TGOG 38 36 | ® I

SACG 90 86 | o I

Overall Results

<>

-1.0-08-06-04-02 0 02 04 06 08 1.0
log (hazard ratio)
better worse

Combined odds ratio is indicated by the diamond.
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Survival Curves (SACG)

\

1 PSK group (n=27)

L___umi 1170.0%

Survival

Logrank P=0.254
101 Generalized wilcoxon P=0.218

T 58.5%

50 - Control group (1=23)

T T 1
48 60 72

|
0 12 24 3

T 1 T T
84 96 108 120

Follow-up time in mouths
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Survival
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z Control group (N=27)
gEE=— =y 99.3%

Logrank P=0.958

1 Generalized wilcoxon P=0.991
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Survival Rate (%)

Overall Survival

73.0%

60.0%

PSK plus Standard
Treatment

-== Standard Treatment Log-rank
p=0.044

12 24 36 48 60 72 84
Follow-Up (Month)
(Nakazato H et al Lancet 343: 1122-1126, 1994)
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Disease-Free Survival Rate (%)

P N WO A O O N 0O O
O O O O O O O O O O

Disease-Free Survival

— PSK plus Standard
Treatment

—— Standard Treatment

70.7%

59.4%

Log—rank
p=0.047

12 24 36

48

60 72 84

Follow-Up (Month)

Nakazato H et al Lancet 343: 1122-1126, 1994



THE LANCET

Efficacy of immunochemotherapy as adjuvant treatment after
curative resection of gastric cancer

e Hiroaki Nakazato Akihiko Koike Shigetoyo Saji Nobuya Ogawa
M entOi‘ 0) D I. |:|:| Etﬁﬂa Junichi Sakamoto
v N N for the Study Group of Immunochemotherapy with PSK for Gastric Cancer*
HIBHERNAE 52—

HiER EE R

Reprinted from THE LANCET Saturday 7 May 1994
Vol. 343 No. 8906 Page 1122-1226

(Nakazato, Koike, Saji, Ogawa, Sakamto. Lancet 343:1122-26, 1994)
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Immunotherapy as adjuvant treatment after curative resection of
gastric cancer

Hiroaki Nakazato Nobuya Ogawa Junichi Sakamoto

Reprinted from THE LANCET Saturday 23 July 1994
Vol. 344 No. 8917 Page 274

(Nakazato, Ogawa, Sakamoto. Lancet, 344: 274, 1994)
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Extensive lymphadenectomy for gastric cancer pa

what can the results of one trial tell us?

tients:

(Sakamoto, Yasue. Lancet 345: 742-3, 1995)
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Do Japanese statistics on gastric carcinoma
need to be revised

Junichi Sakamoto

Mitsunori Yasue

Reprinted from THE LANCET Saturday 14 Juné 1997

Vol. 349 No. 9067

(Sakamoto, Yasue. Lancet
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Treatment Control Hazard ratio Hazard redn.
O/N O/N O-E Vv Treatment: Control (SE)
Colon E
7-1-C 112/436 104/433 4.2 54.0 - -89% (16%)
7-2-C 122/490 141/488 -11.7 65.7 —— 16% (11%)
15-1-C 58/259  70/247 91 319 — 25% (15%)
15-2-C 70/ 328 47/167 —-8.6 258 ——— 28% (16%)
[ Subtotal 362/1513 362/1335 -25.1 1774 <4::> 13% (7%)
test of heterogeneity X§=4.3, P=0.2 E
Rectum E
7-1-R 142/416 180/418 -21.6 804 —— 249% (9%)
7-2-R 136/357  150/356  -86 715 —m 119 (119%)
15-1-R 75/218 80/229 -2.0 38.7 —l— 5% (17%)
15-2-R 85/269 47/122 -8.0 275 — 25% (16%)
B  Subtotal 438/1260 457/1125 -402  218.1 <> 17% (6%)
test of heterogeneity 2 1.8, P=0.6 i
test for trend Xf 0.2, P=0.7 E
B o 800/2773 819/2460 —653 3954 < 15% (4%)
I I 1 1 I T T 1
test of heterogeneity Xj=6.33, P=0.5 0.0 1.0 2.0

2 Treatment better/Control better
test of treatment effect X =10.79, P=0.002
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Treatment Control Hazard ratio Hazard redn.
O/N O/N O-E \Y Treatment: Control (SE)
Colon E
7-1-C 88/436 92/433 -2.0 45.0 —— 4% (15%)
71-2-C 103/490 124/488 -12.8 56.7 —.— 20% (11%)
15-1-C 47/ 259 56/247 —6.1 25.7 —l—i—— ARZXQWEZY,
15-2-C 61/328 34/167 -2.0 21.2 = 9% (22%)
[ Subtotal 299/1513 306/1335 -22.9 148.7 <E> 14% (7%)
test of heterogeneity X§=1 .1, P=0.8 E
Rectum E
7-1-R 124/416 143/418 -9.0 66.7 —.— IRLZXQREZ),
7-2-R 110/357 114/ 356 -2.9 56.0 : 5% (14%)
15-1-R 61/218 62/229 0.6 30.7 : -2% (20%)
15-2-R 63/269 32/122 =2.7 20.3 % 12% (22%)
B Subtotal 358/1260 351/1125 -14.0 173.7 <::> 8% (7%)
test of heterogeneity X§=0.6, P=0.9 :
B o 657/2773 657/2460 -369 3224 g 11% (5%)
| | | | | | 1
test of heterogeneity X§=2.1 1, P=0.95 0.0 1.0 2.0

Treatment better/Control better

2
test of treatment effect X;=4.23, P=0.04 (Sakamote  Clinlonsol 2004
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Efficacy of Oral Adjuvant Therapy After Resection of
Colorectal Cancer: 5-Year Results From Three
Randomized Trials

Meta-Analysis Group of the Japanese Society for Cancer of the Colon and Rectum and the Meta-Analysis
Group in Cancer

(Sakamoto, Hamada, Ohashi, , Buyse, Burzykowski, Piedbois. J Clin
Oncol 22:484-92 2004)

24 )L—7 &L TlEMeta-Analysis Group of
the Japanese Society for Cancer of the Colon
and Rectum; Meta-Analysis Group in Cancer.
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a , NO.

[ | Observed Events—
Any Surgery Hazard Ratio Favors : Favors Expected Events

Chemotherapy Alone (95% ClI) Chemotherapy = Surgery Alone (Variance)

Monochemotherapy
Grau et al,'® 1993 42/64 49/63 0.65 (0.43-0.99) -9.4 (21.8)
Nakajima et al,?° 2007 18/95 30/95 0.51 (0.29-0.90) = -7.9(11.7)

Subtotal 60/159 79/158 0.60 (0.42-0.84) 173(335)
Heterogeneity: x2=0.44; P=.51

Polychemotherapies

Fluorouracil + Mitomycin

C + Other Without Anthracyclines
Nakajima et al,?' 1984 102/156 52/72 0.77 (0.54-1.09) + -8.3(31.1)
Nakajima et al,*? 1999 47/288 60/285 0.77 (0.53-1.12) = -7.0(26.7)
Nashimoto et al,?* 2003 13/128 21/124 0.60 (0.31-1.18) = -4.3 (8.5)

Subtotal 162/572 133/481 0.74 (0.58-0.95) -19.7 (66.4)
Heterogeneity: x2=0.43; P= .81

Fluorouracil + Mitomycin C

+ Anthracyclines
Coombes et al,?* 1990 86/133 102/148 0.85 (0.64-1.13) ~7.8 (46.7)
Lise et al,?> 1995 88/152 99/154 0.85 (0.64-1.14) -7.5 (46.6)
Macdonald et al,?® 1995 90/109 96/112 0.94 (0.71-1.26) -2.7 (46.4)
Tsavaris et al,” 1996 25/44 38/43 0.57 (0.35-0.94) : -8.7 (15.6)
Popiela et al,?® 2004 42/53 47/52 0.67 (0.44-1.04) = -8.0(20.2)

( )

Subtotal 331/491 382/509 0.82 (0.71-0.95 -34.6 (175.5)
Heterogeneity: x5=3.82; P=.43

Other
Douglass and Stablein,?® 1982 64/88 73/82 0.66 (0.47-0.93) -13.7 (33.0)
Engstrom et al,*® 1985 73/91 72/89 0.94 (0.68-1.30) -2.3 (36.0)
Krook et al,®' 1991 51/63 50/64 1.04 (0.70-1.53) 0.9 (25.1)
Bajetta et al,*? 2002 67/135 69/136 0.98 (0.70-1.37)
Bouché et al,** 2005 79/133 90/138 0.82 (0.61-1.11)
Nitti et al,* 2006 50/103 55/103 0.88 (0.60-1.29)
Nitti et al,* 2006 63/89 64/97 1.05 (0.74-1.49)

Subtotal 447/702 473/709 0.89 (0.78-1.02) -25.8 (228.0)
Heterogeneity: ¥2=5.10; P=.53

Overall 1000/1924 1067/1857 0.82 (0.76-0.90) -97.4 (503.3)
Heterogeneity: /2=0%; x3=15.03; P=.49
Test for 4 regimens' heterogeneity: x3=5.59; P=.13

0.5 1.0
HR (95% Cl)

The inverse of the variance of observed events minus expected events measures the weight of each trial in the analysis. P values are from P-for-effect modification
testing for heterogeneity within or across the groups of regimens. The sizes of data markers are proportional to the number of deaths in the trials. Cl indicates confi-
dence interval; HR, hazard ratio.

©2010 American Medical Association. All rights reserved. (Reprinted) JAMA, May 5, 2010—Vol 303, No. 17 1733
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Figure 3. Overall Survival Estimate After Any Chemotherapy or Surgery Alone Truncated at
10 Years
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Log-rank P <.001

2 3 4 5 6
Time From Randomization, y
No. at risk

Any chemotherapy 1924 1688 1385 1217 1080 929 709 526 390 297 243
Surgery alone 1857 1568 1300 1092 952 782 583 407 267 172 138

The estimates of the survival curves use an actuarial approach as described in the Methods.

Benefit of Adjuvant Chemotherapy

for Resectable Gastric Cancer
A Meta-analysis

GASTRIC (Global Advanced/Adjuvant Stomach Tumor Research International Collaboration)
Group, Paoletti X, Oba K, Burzykowski T, Michiels S, Ohashi Y, Pighon JP, Rougier P, Sakamoto J,
Sargent D, Sasako M, Van Cutsem E, Buyse M. JAMA. 2010 May 5;303(17):1729-37
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Cumulative number of patients
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Final Follow-up rate in CASE-J In 2006

0.00% 0.42%

4703/4703

4262/4282
100.00% 99.58%
After 6 months After 1 year
1.62% 2.77%

4240/4282 4103/4282
98.38% 97.23%
After 2 years After 3 years
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