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Table 1 Annual numbers of cancer patients treated with radiation, linac, and by radiation oncology professionals. Plus, patients’ load/personnel according to

stratification of institution by FTE radiation oncologist
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Fig. 1

Distribution of annual patient load/FTE radiation oncologist in radiation oncology facility.

Horizontal axis represents facilities arranged in order of increasing value of annual number of patients/
FTE radiation oncologist within facilities. :
Q1: 0-25%, Q2: 26-50%, Q3: 51-75%, Q4: 76-100%.
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Fig.2 Distribution of annual patient load/radiation technologist in radiation oncology facility. Horizontal
axis represents facilities arranged in order of increasing value of annual number of patients/radiation
technologist within facilities.

Q1: 0-25%, Q2: 26-50%, Q3: 51-75%, Q4: 76-100%.
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Table2  Annual numbers of cancer patients treated with radiation, linac, by radiation oncology personnel. Plus patients’ load/personnel in desxgnated

cancer care hospitals according to stratification of institution by FTE radiation oncologist
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Fig.3 Distribution of annual patient load/FTE radiation oncologist in designated cancer care hospitals. Horizontal
axis represents facilities arranged in order of increasing value of annual number of patients/FTE radiation oncologist

within facilities.

Q1: 0-25%, Q2: 26-50%, Q3: 51-75%, Q4: 76-100%.
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Fig.4 Distribution of annual patient load/radiation technologist in designated cancer care hospital.
Horizontal axis represents facilities arranged in order of increasing value of annual number of

patients/radiation technologist within facilities.
Q1: 0-25%, Q2: 26-50%, Q3: 51-75%, Q4: 76-100%.

Table 3 Number of equipments and their functions in both nationwide and designated cancer care hospitals according to stratification of
institution by FTE radiation oncologist

£k (%) ATGERRE (%) BAEZRE (%)
SEBGTR G R SRR T12/E5% 2741EER 438/t 5%
Linac 657(92.3) 263 (96.0) 394(90.0)
with dual energy function 451(63.3) 217(79.2) 234(53.4)
with 3DCRT function (MLC width=<1.0cm) ~ 397(55.8) 196(71.5) : 201(45.9)
with IMRT function 141(19.8) 92(33.6) 49(11.2)
CT simulator 394(55.3) 194(70.8) 200(45.7)
HEA SIS T R 2661E3% 142%5% 124K65%
Linac - 258(97.0) 140(98.6) 118(95.2)
with dual energy function 204 (76.7) 125(88.0) 79(63.7)
with 3DCRT function (MLC width=<1.0cm) 181(68.0) 112(78.9) 69(55.6)
with IMRT function 78(29.3) 57(40.1) 21(16.9)
CT simulator - 175(65.8) 107(75.4) - 68(54.8)

EEOSAERL TS, £E/IIE, dual energytBibid ¥20% DEENVBEINT:. SEFY LA EEERS
63%, 3DCRT#%AE (MLCIE<1cm)i356%, IMRTH#8EIX20 TARETIE, linacHEEE & CT simulatoriZ iE £ R ENH10% D
%, CT simulatorid55%IC&EEE N Tz, FRERIT EEFBEINL.

H, AR TIRZRENTI%, 72%, 34%, T1%IEMES

RTWz, BRI TIRZAFN53%, 46%, 11%, 46%IC 4, WIRFIOMSHEABRREER, RSHRAEBELES &
EHFINTWZ, ATER EBREER DlinacDEIRFEECT UG AEB LMY - OBRERET

simulatorf2 B IZIE, FNFNH0BDEENEBRE SN Table 4 {2, ZRERFEBMOADY, HEHEBRBREREK
7z, (FTB+FR), BERRI, JASTROZEEL, FTERSHE

—%, PADEE %m-ﬁfﬁﬁm“)ﬂi £ E #1213 dual ERELEYS LU FIERSHRGEELEL - ) 0ES
energy#%881377%, 3DCRTH%AEIL68%, IMRTHEAEIL29 FE(BEET), BORERBLARMER(FH+IEEE) B
%, CT simulatort66% (234 S, MBI TIZARERT SO ARG M BT S 72 ) OEBE R (BEETW),
BENENS8%, 79%, 40%, 75%.Z, BHERR CldZh# EFEYELE, REEFELEERL TS, 1 FTERSHE
164%, 56%, 17%, 55%IZEBSh Tz, FRRIC, HE BRELEL ) OEBER(BEAEM) I, 418A(EE
""‘)@Eljﬂ)hnac@%’%éﬁﬁtCTsunulator REEIZI, FhEFN B2 148N (BRER) $ TORLEVN) T— 3 3 Vg
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Table4 Number of patients, facilities, certified personnel, patient load/personnel according to prefecture

%BEFHE-% Ao BERREEEERA iF JASTRO FTERMREZESER MHGnEHsEs: EFZVBIE SEEELR

Ef1000A (AOLOOASZEZZE) (1 HERMADO00A) ZEER  (E2LZHFEA) (ZBERHEEA) (FBED) (RBERE)
b8 5,628 11,852(2.1) 31(182) 25 45.6(259.9) 70.9(173.3) 6 21
FHE 1,437 1,733(1.2) 10(144) 6 9.5(182.4) 23.0(75.3) 4 7
&FE 1,385 1,907(1.4) 9(154) 2 6.7(284.6) 16.0(127.1) 1 2
FHE 2,360 3,955(1.7) 13(182) 6 14.4(274.3) 32.0(123.6) 3 6
CEHE 1,146 1,954 (1.7) 11(104) 2 9.9(197.4) 19.0(102.8) 0 2
1A= 1,216 1,550(1.3) 8(152) 2 5.3(292.5) 12.8(121.1) 2 0
wER 2,091 2,204 (1.1) 9(232) 2 9.9(231.7) 18.0(127.4) 2 0
KE 2,975 3,679(1.2) 16(186) 6 18.0(204.4) 32.5(113.2) 5 3
AR 2,017 3,404 (1.7) 10(202) 5 9.7(350.9) 31.0(109.8) 2 4
BEER 2,024 3,571(1.8) 13(156) 17 24.1(148.2) 27.1(131.8) 2 15
HER 7,054 6135(0.9)  20(353) 15 22.0(278.9) 55.5(110.5) 4 8
TEE 6,056 7,931 (1.3) 21(288) 24 47.3(167.7) 72.3(109.8) 13 12
HIRER 12,577 25,561(2.0) 70(180) 62 100.7(253.8) 223.7(114.3) 24 42
R 8,792 11,637(1.3) 37(238) 32 43.4(268.1) 105.4(110.4) 8 12
FrigE 2,431 3,536 (1.5) 14(174) 6 11.6(304.8) 34.5(102.5) 3.1 1
EIE 1,112 . 1,990(1.8) 8(139) 4 6.0(331.7) 18.5(107.6) 1 6
allig 1,174 1,938(1.7) 8(147) 3 5203721 17.3(112.3) 1 2
BHFE 822 1,097(1.3) 8(103) .4 6.3(174.1) 15.0(73.1) 5 4
(LZLIE 885 1,271(1.4) 4(221) 3 7.2(176.5) 7.0(181.6) 0 0
BEHER 2,196 3,167(1.4) 14(157) 5 9.5(333.4) 26.6(119.1) 1 0
Iz B2 LR 2,107 2,928(1.4) 11(192) 3 9.1(321.8) 20.5(142.8) 3 3
AR 3,792 6,977(1.8) 27(140) ‘10 25.0(279.0) 65.5(106.5) 4 5.5
FmE 7,255 9,366 (1.3) 37(196) 15 34.4(272.7) 78.0(120.1) 4 11
—ER 1,867 2,570(1.4) 13(144) 5 9.0(285.6) 23.5(109.4) 1 2
wEE 1,380 1,490(1.1) 9(153) 3 7.2(206.9) 19.0(78.4) 2 3
AR 2,648 3,608 (1.4) 13(204) 11 18.9(190.9) 31.0(116.4) 4 . 6
KERAF 8,817 12,885(1.5) 44 (200) 29 46.4(277.7) 116.8(110.3) 9 233
SER 5,591 8,371(1.5) 32(175) 22 38.3(218.6) 77.5(108.0) 5 12
ZRIE 1,421 2,175(1.5) 8(178) 8 9.9(219.7) 25.0(87.0) 3 6
FERILE 1,036 1,684(1.6) 9(115) 4 7.1(237.2) 19.0(88.6) 2 1
BRUE T 607 1,091 (1.8) 6(101) 1 5.3(207.4) 8.0(136.4) 0 2
BRI 742 1,145(1.5) 6(124) 2 3.9(292.1) 10.0(114.5) 1 1
R LI 1,957 2,742(1.4) 11(178) 8 10.3(266.2) 21.6(126.8) 2 5
- LBE 2,877 5,496(1.9) 19(151) 18 21.7(253.9) 39.5(139.1) 3 9
Jiljmiy 1,493 2,049(1.4) 12(124) 4 8.5(241.1) 20.7(99.0) 0 3
fERE 810 1,097 (1.4) 5(162) 2 4.6(238.5) 10.0(109.7) 3 3
FIE 1,012 1,375(1.4) 10(101) 7 7.8(176.3) 13.0(105.8) 0 3
ERR 1468 - 2,019(14) 10(147) 5 9.1(221.9) 18.5(109.1) 0 4
R 796 1,180(1.5) 6(133) 3 4,6(256.5) 9.0(131.1) 0 2
- TR 5,050 7,925(1.6) 27(187) 17 34.0(233.1) 52.0(152.4) 5 11
HRE 866 1,051(1.2) 4(217) 1 2.2(477.7) 5.5(191.1) 0 "0
RIFE 1,479 2,029(1.4) 7(211) 4 7.4(274.2) 14.0(144.9) 2 2
REARIR 1,842 2,562 (1.4) 13(142) 4 9.4(272.6) 22.5(113.9) 1 2
KB 1,210 1,859(1.5) 12(101) 2 5.0(371.8). 16.8(110.7) 0 0
BFE 1,153 1,962(1.7) 9(128) 2 6.8(2885) 17.0(115.4) 1 1
EREBE 1,753 2,125(1.2) 12(146) 3 8.6(248.5) 15.0(141.7) 4 2
WHEE 1,362 1,250(0.9) 6(227) 2 7.8(160.3) 7.5(166.7) 1 0
A5t 127,768 191,173(1.5) 712(179) 426 774.5(246.8) 1634.5(117.0) 1471 269.8
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Table 5 The average number of cancer patients treated with radiation and radiation oncology personnel, in institution according to patient load/

FTE radiation oncologist or number of new patients.

All facilities (n=712)

Heavy load/FTE R.O.*!

FHEMFIREEY 219.5 3125
THEBRERER 268.5 401.5
TR IE R L RFTE 1.1 0.6
ARG BRI LR 8 23 . 22
BB+ 0.2 0.2
BEREEMEEELTH 0.4 0.3

Heavy load/FTE R.O.*! New patients =800
institution in group B (n=48) institution in group A (n=72) institution in all facilities (n=19)
4529 983.2
579.4 1212.6
1.5 5.5
35 84
0.3 1.1
0.6 2.0

*1 Annual No. patients/FTE R.O. 2300 BB IZFTE=1 & L TETE

_Table 6 Region and number of radiation oncology facilities according to patient load/FTE radiation oncologist or number of new patients

I _ Heavy load/FTE R.O. Heavy load/FTE R.O. New patients =800
g (HERTRE) PR RR institution in group B (n=48) institution'in group A (n=72) institution in all facilities (n=19)
Jb#E (1) 31 4.4% 1 2.1% 9 12.5% 3 15.8%
k. (6) 60 8.4% 5 10.4% 1.4% 1 5.3%
B (8) 191 26.8% 17 35.4% 24 33.3% 9 47.4%
g8 LB (5) 52 7.3% 6 12.5% 4 5.6% 1 53%
Hi(4) 88 12.4% 5 10.4% 10 . 13.9% 2 10.5%
W (6) 115 16.2% 7 14.6% 12 16.7% 2 10.5%
FE (5) 54 7.6% 2 42% 4 5.6% 0 0.0%
P (4) 31 4.4% 0 0.0% 1.4% 0 0.0% -
JuM - AR (8) 90 12.6% 5 10.4% 7 9.7% 1 5.3%
<[ (47) 712%! 100% 48 100% 72 100% 19 100%
*1 20054 USTIR IG R SE MifhaR XBUITISTERRLHEBISHL, T126R%I296.9% AT
SNz 1 BAHRIGRALEML ) OEBEHB(BER BPYEBERIIINALSIOATH o772, —F, KEEM

Th, 1I9IAMEER) OB AGEHR) T TOMEEN

V- ardildhor.

EFZWETIT, EEEIUALEDLS L, kW TFE
B 13N, KIEAF .9 ADIETH o 7. 9 B (FKH, W

BIR, BH, 8, K%9)TAE
HEEPOAEREDIL L, X

H, B, WHQ, &,
T THolz. mEEEL,

WCKRERAF 23 A, dbiEE (21 AN o7z, 7 Bl
¥, 88, WH, EY, €8, K%, #8) THAETH-

7z,

5. SEFEES L UABERIONIT
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%ﬁ%u%ﬁ#ﬁéﬁﬁfﬁi&ti%h%m.zk 35ATHo7z. £
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Table 7 Number of facilities (%) by their category according to patient load/FTE radiation oncologist or number of new patients

MR X 5=
U G N P o H Total
All facilities 112 29 71 215 181 104 712
(n=712) 15.7% 4.1% 10.0% 30.2% 25.4% 14.6% 100%
Heavy load/FTE R.O. - 4. 2 2 10 16 14 48
institution in group B (n=48) 8.3% 42% 4.2% 20.8% 33.3% 29.2% 100%
Heavy load/FTE R.O. 11 11 4 18 17 11 72
institution in group A (n=72) 153% 15.3% 5.6% 25.0% 23.6% 15.3% 100%
New patients =800 T8 9 .0 1 0 1 19
institution in all facilities (n=19) 42.1% 47.4% 0.0% 5.3% 0.0% 5.3% 100%
* R MR 5
U: KEHERE
G:HEIPAEY Y — - BAREY 5 — - ALY 7 —

CRVATBUE ANESL R (A Y 5 —FE K )

DA (RRERFRTTEA ) AR (DAL Y 4 —EE KR C)
D RTFER
CEBREA, Eamik, BARE, ol

— O v Z

CHEL, SAMBHEEOEEBIITTEL T 328,

Brachytherapy3E B 1T BN TV 5. [ (AMKRE) L, 4

HESEEOREZISEAI VSR ELEE->THY,
Brachytherapy%£ 8 i3 5 #ILL_E, CT simulatortd 7 SILL_Eic %
B LT, KEBMER TIZ3DCRTHRE 9 &), IMRTH R
7 €, BrachytherapyZ%{8, CT simulatoriZ100%E R L Tw
7z. linac¥7: ) OEMEREHETIE, TREN3TIA,
415N, 500ATH Y, B2BTHEERE IV —T vy 712 Bg
WEEEHEIONZEE L T,

Table9iZ, TS DOMEERDOHEFETHEERES L Z0HS
BEreft B L TRLTWA. 3HRB L D ICHM(
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Table 10  Special radiation therapy other than external irradiation according to patient load/FTE radiation oncologist or number of new patients

RS All facilities Heavy load/FTE R.O. Heavy load / FTE R.O. New patients = 800
(n=712) institution in group B (n=48)  institution in group A{(n=72) institution in all facilities (n=19)
BBt
HEATHERR _ 181 (25.4%) 6 (12.5%) 42 (58.3%) 19 (100.0%)
GEEEK 3,246 43 959 569
MM E st . ‘
HEATRE SRR 79 (11.1%) . 1 (2.1%) 17 (23.6%) 14 (73.7%)
HRAESI 2,773 99 643 267
BISIHR I — FiGE
HEATHEER 39 (5.5%) 1 (2.1%) 9 (12.5%) 6 (31.6%)
TG AEBIEL 1,765 99 602 262
£ 5 B4t
AT HEB% 191 - (26.8%) 16 (33.3%) 40 (55.6%) 16 (84.2%)
G HREDIH 1,738 83 389 296
5 BB gt '
HEATHERR 66 (9.3%) 2 (4.2%) 13 (18.1%) 8 (42.1%)
TBIRAEBIEL . 387 12 : 106 156
EZ () Bst _
HEATHEER % 197 (27.7%) 21 (43.8%) 40 (55.6%) 16 (84.2%)
16 BRAE BB 11,122 3,509 2,398 755
EfL (%) mat
MEATIERE 92 (12.9%) 8 (16.7%) 21 (29.2%) 13 (68.4%)
ERAEBIK 1,658 187 414 346
IMRT
FEITHEER 33 (4.6%) 2 (42%) 8 (11.1%) 10 (52.6%)
BEES 755 122 184 160
REGE R B
AT AL 36 (5.1%) 1 (21%) 6 (8.3%) 3 (15.8%)
GEAE G5 581 10 82 39
Sr-90E KK E
TEATHE R % 5.(0.7%) 0 (0.0%) 1 (1.4%) 0 (0.0%)
TR EAEBI S 184 0 7 0
Table 11 Annual number of total cancer patients (new-+repeat) treated for any of brain metastasis and bone metastasis by patient load/FTE

radiation oncologist or number of new patients

EEEH (BOTRGEFRERZRBIIHT 284)

ﬁ.ﬁ All facilities Heavy load/FTE R.O. Heavy load/FTE R.O. New patients =800
> (n=712) institution in group B (n=48) institution in group A (n=72) institution in all facilities (n=19)
. 15,321 3,497 2,758 1,206
R (8.0%) (18.1%) (6.6%) (5.2%)
_ 27,476 2,219 6,159 2,931
BB o g o s
(14.4%) (11.5%) (14.8%) (12.7%)

ERDNP AN T 5 BETRIGEERR P HED2%ICED
TV LAY H 59, —F, 5D 38%BDARERD H725
%ORERR Y, UEBEEP0ATEI-BEVIEELT
BY, BEFERRCHo72. BROA v 750FF T
BERBEMORNASEHEE 2 ) 0055, ZOHE~OK

SRGEEMEORRE S BLNICEDRITNIER 52w,
DVAMEERE, PATO T2y va b VERE TSI Vi e
DEVAEZBT, BEATRERAMERLFARETH
5. BiigRD E110% b UEBEETHHE/00ATB X
THELTEY, ABHRROEN LY ) 5, ABES
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CLINICAL INVESTIGATION

A MULTICENTER PHASE II STUDY OF LOCAL RADIATION THERAPY FOR STAGE
IEA MUCOSA-ASSOCIATED LYMPHOID TISSUE LYMPHOMAS: A PRELIMINARY
REPORT FROM THE JAPAN RADIATION ONCOLOGY GROUP (JAROG)

Koicu IsoBg, M.D.,* YosHikazu Kacami, M.D.,T, Kremxo HicucH, M.D.,"' TAKESHT KODAIRA, M.D.,§
MasATosHI HASEGAWA, M.D.,|| NAOTO SHIKAMA, M.D.,'“ MASANORI NAKAZAWA, M;D.,#
Icaro Fukupa, M.D.,** Kt N, M.D.,” Kana Ito, M.D.,"'1 TERUKI TESHIMA, M.D.,§§
YOSHIHIRO MATSUNO, M.D.,”” AND MasaHIKO OGUCHI, M.D.1T

* Department of Radiology, Chiba University Hospital, Chiba, Japan; f Radiation Oncology Division, National Cancer Center Hospital,
Tokyo, Japan; iDepartment of Radiolog?', Gunma Prefecture Cancer Center, Gunma, Japan; §Departme:nt of Radiation Oncology, Aichi
Cancer Center Hospital, Aichi, Japan; IDepartmem of Radiation Oncology, Nara Medical University, Nara, Japan; 1’Departrmant of .
Radiology, Shinshu University School of Medicine, Matsumoto, Japan; * Department of Radiolo y, Jichi Medical University, Tochigi,
Japan; ** Department of Radiology, Jikei University School of Medicine, Tokyo, Japan; T Radiation Oncology Division,
National Cancer Center Hospital East, Chiba, Japan; ¥ Department of Radiology, Juntendo University School of Medicine,
Tokyo, Japan; §§Deparcment of Medical Physics and Engineering, Osaka University Graduate School of Medicine, -
Osaka, Japan; I Clinical Laboratory Division, National Cancer Center Hospital, Tokyo, Japan; and wDepartment of
Radiologic Oncology, Cancer Institute Hospital, Tokyo, Japan

Purpose: The aim of this study was to evaluate the efficacy and toxicity of moderate dose radiation therapy (RT) for
mucosa-associated lymphoid tissue (MALT) lymphoma in a prospective multicenter phase II trial.

Methods and Materials: The subjects in this study were 37 patients with MALT lymphoma between April 2002 and
November 2004. There were 16 male and 21 female patients, ranging in age from 24 to 82 years, with a median of 56
years. The primary tumor originated in the orbit in 24 patients, in the thyroid and salivary gland in 4 patients each,
and 5 in the others. The median tumor dose was 30.6 Gy (range, 30.6-39.6 Gy), depending on the primary site and
maximal tumor diameter. The median follow-up was 37.3 months.

Results: Complete remission (CR) or CR/unconfirmed was achieved in 34 patients (92%). The 3-year overall
survival, progression-free survival, and local control probability were 100%, 91.9%, and 97.3%, respectively.
Thirteen patients experienced Grade 1 acute toxicities including dermatitis, mucositis, and conjunctivitis. One
patient developed Grade 2 taste loss. Regarding late toxicities, Grade 2 reactions including hypothyroidism,
and radiation pneumonitis were observed in three patients, and Grade 3 cataract was seen in three patients.
Conclusions: This prospective phase IT study demonstrated that moderate dose RT-was highly effective in achiev-
ing local control with acceptable morbidity in 37 patients with MALT lymphoma. © 2007 Elsevier Inc.

MALT lymphoma, Radiation therapy, Local control, Acute toxicity, Late adverse event.

that it was a distinct disease entity (3). A recent nationwide
study of malignant lymphoma among J apanese reported
that it accounts for about 8.45% of all malignant lymphomas
in Japan (4). Although it has been previously considered that
only 5% to 10% of MALT lymphomas presented with Stage
I or 1V disease (5), several groups reported that 30% to 40%
of MALT lymphomas were in advanced stages, and bone

INTRODUCTION

Extranodal marginal zone B-cell lymphoma of mucosa-
associated lymphoid tissue (MALT lymphoma) was first
described in 1983 by Isaacson and Wright (1). After that,
the revised European-American classification of lymphoid
neoplasms (REAL) proposed it as a provisional entity (2),
and the World Health Organization classification confirmed
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marrow involvement was found in 15% of patients (6-11).
However, it has been well documented that MALT lympho-
mas demonstrate an indolent clinical course, regardless of the
extent of the disease at presentatior.

Because MALT lymphoma has been considered to be less
responsive to standard chemotherapy than other aggressive
lymphomas, radiation therapy (RT) or surgery has been

_used as the first line local treatment. Previous retrospective
studies demonstrated excellent local control rates and pro-
gression-free survival (PFS) after RT (12-27). However,
RT for orbital MALT lymphomas usually leads to late ad-

" verse events such as retinopathy, cataracts, or dry eye (12-21).

In addition, with regard to the RT technique, the total dose

and irradiated volume varies in the literature, with some re-
ports containing other low-grade B-cell lymphomas such as
small lymphocytic lymphoma or follicular lymphoma, which

" hampered investigators from establishing optimal radiothera-

peutic parameters (12—15, 17-21). Furthermore, there have
been no published prospective trials evaluating the appropri-
ate dose and field of RT for MALT lymphoma, except for pa-
tients with localized gastric disease (26). Thus we conducted

amulticenter phase II study to evaluate moderate dose (30.6—

39.6 Gy) of RT, depending upon the primary site and tumor

bulk. We present here our preliminary report with regard to
the efficacy and toxicity of this regimen for localized

MALT lymphoma.

METHODS AND MATERIALS
Eligibility criteria

Eligible patients had previously untreated, histologically proven

MALT lymphoma with Stage IEA according to the Ahn Arbor stag-
ing system. Patients with simultaneous or metachronous bilateral
disease in the orbit, salivary gland, or breast were also eligible; how-
ever, those who demonstrated stomach or spleen involvement were
excluded from this study. Patients had to be >19 years of age, with
an Easten Cooperative Oncology Group (ECOG) performance sta-
tus of O to 2. The trial was conducted in accordance with the Decla-
ration of Helsinki, with approval of the institutional review board at
each institution. All patients provided written informed consent.

. Staging and treatment .

For staging of their disease, patients underwent a history and
physical examination, complete blood counts, screening blood tests
of hepatic and renal function, gallium scintigraphy, computed to-
mography (CT) of the head and neck, chest, abdomen and pelvis,
esophagogastroduodenoscopy, and a bone marrow biopsy. All
patients, who were treated by photons, received RT from a linear
accelerator with an appropriate energy in accordance with the
primary site. An appropriate energy electron field was applied to
freat patients with conjunctival disease. The total dose of RT was de-
pendent on the tumor location and its maximum diameter. Patients
with orbital disease or those who had minimal residual disease after
surgical removal received 30.6 Gy in 17 fractions. Tumors <6 cm
received RT with 36 Gy in 20 fractions, and those with =6 cm of
disease were treated 39.6 Gy in 22 fractions. The clinical target vol-
ume (CTV) was defined as an entire involved organ (orbit, thyroid,
salivary gland, breast) or gross tumor volume (GTV) with at least 20
mm of margin. We did not intend to treat the adjacent first echelon

lymph node region. A lens shield was placed unless the block com-
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promised tumor coverage. Radiation doses were specified according
to the report of ICRU 50.

Central pathology review and radiotherapy quality
assurance

After the enrollment of the patients, unstained formalin-fixed par-
affin sections of the diagnostic biopsy specimen were collected and
sent to the central review board office. Hematoxylin-eosin-stained
sections were histologically reviewed according to the World Health
Organization classification by the central pathology review board
for this study. For this purpose, immunohistochemical study using
antibodies against CD3 (PS1, Novocastra, Newcastle upon Tyne,
UK), CD5 (4C7, Novocastra, Newcastle upon Tyne, UK), CD10
(56C6, Novocastra), CD20 (L26, DakoCytomation, Glostrup, Den-
mark), BCL-2 (clone 124, DakoCytomation), and cyclin D1 (rabbit
polyclonal antibody, MBL, Nagoya, Japan) were also performed.
The diagnosis of the central pathology review board was regarded
as the final one in cases where there was discrepancy between the
diagnoses made by an institution and the board. All radiologic films
or color photos that depicted extent of disease, radiation simulation
films, port films, and RT charts were reviewed, and compliance with
the protocol was judged in terms of field border placement, dose
fractionation, and dose constraint to risk organs by the members
of quality assurance (QA) subcommittee. The central pathologic
review and radiotherapy QA were undertaken after planned regis-
tration was over. Neither pathologic review nor RT treatment plan
review was performed before actual treatment.

Statistical methods

Primary end point of this study was progression-free survival
(PES). Previous retrospective series have shown that PFS was
approximately 70% at 3 years after treatment (6). It was estimated
that 35 eligible patients would have an 80% power of detecting an
improvement in the expected 3-year PFS for this trial of 15% with
a significance level of 0.05. To allow for exclusion after central his-
topathologic review, 40 patients were recruited for this study. The
PFS was defined as the date from protocol registration to the date
of reappearance of disease, progression of existing disease, or death
from this MALT lymphoma, whichever was first. Other end points
were overall survival (OS), local control probability (LC), response
rate, and acute and late toxicities regarding RT. The OS, PFS, and

LC were calculated using the method of Kaplan and Meier (28). Re-

sponse was assessed using standard criteria (29). Acute toxicity was
graded according to the National Cancer Institute Common Toxicity
Criteria (version 2.0). Late effects were graded according to the
Radiation Therapy Oncology Group/European Organization for
Research and Treatment of Cancer late radiation morbidity scoring
scheme.

RESULTS

Patient characteristics ' ,

From April 2002 to November 2004, 40 patients were
recruited from 12 institutions in Japan. Three patients were
deemed ineligible after central pathologic review (low-grade
B-cell non-Hodgkin’s lymphoma, further unspecified in 2
patients, reactive lesion could not be excluded in 1 patient).
Thus the remaining 37 patients were included in the present
analysis. Detailed patient characteristics are shown in Table
1. There were 16 male and 21 female patients, ranging in
age from 24 to 82 years, with a median of 56 years. The
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Table 1. Patient characteristics

Characteristics No. of patients (%)
Age (years)
Range - 24-82
Mean + SD . 55+ 14
Median 56
Sex
Male 16 (43)
Female 21 (57)
Primary site ‘
Orbit 24 (65)
Conjunctival cases 17724
Thyroid 4(11)
Salivary gland 4 (11)
Waldeyer’s ring . 2(5)
Prostate 1(3)
Lung 1(3)
Cecum 1(3)

Abbreviation: SD = standard deviation.

primary tumor originated in the orbit including the conjunc-
tiva in 24 patients, the thyroid in 4 patients, salivary gland in
4, Waldeyer’s ring in 2, and prostate, lung, and cecum in 1
patient each. Two patients demonstrated bilateral conjuncti-
val tumors at presentation. Two patients showed lactate dehy-
drogenase elevation. No patients had B symptoms because of
the exclusion criteria in this study. Follow-up ranged from
19.6 to 52.9 months, with a median of 37.3 months.

Compliance, response, and survival

With regard to quality assurance of RT, 34 of 37 patients
(92%) were judged per protocol, and the remaining 3 were
acceptable deviations. Of the 3 acceptable deviations, 2 had
insufficient margin placement around the CTV, and the re-
maining patient received protracted RT for personal reasons.
Figure 1 provides an example of a digitally reconstructed ra-
diograph (DRR) showing irradiation field and portal film for
a patient with orbital MALT lymphoma. The median dose of
RT was 30.6 Gy, and 27 patients received 30.6 Gy. Seven pa-
tients received 36 Gy, and the remaining 3 patients received
39.6 Gy. Four patients with conjunctival tumor received RT
with lens shield. At the time of evaluation, 33 patients
achieved complete remission (CR) or CR/unconfirmed
(CRu), which resulted in an 89.2% CR rate (95% confidence
interval [CI], 78.7-99.7%). The remaining four patients
.obtained partial remission (PR). Three patients experienced
recurrence during the study period. Two recurrences oc-
curred outside of the irradiation field, and the remaining
one with a conjunctival tumor experienced local recurrence
behind the lens block. Three-year PFS and LC were 91.9%
(95% CI, 83.1-100%) and 97.3% (95% CI, 92.1-100%),

respectively. As no patients died of any causes during the .

study period, 3-year OS was 100%. The disease control out-
comes are summarized in Table 2.

Acute toxicities and late sequelae
A summary of the acute and late toxicities are shown in Ta-
ble 3. Eighteen Grade 1 acute toxicities including dermatitis,

mucositis, and conjunctivitis developed in 13 patients. One
patient developed Grade 2 taste loss. With regard to late
toxicities, Grade 1 reactions including pigmentation, hypo-
thyroidism, and dry mouth were observed in 1 patient each.
Three patients developed Grade 2 reactions including hypo-’
thyroidism, radiation pneumonitis. Three patients received
surgery for cataract (Grade 3 reaction).

DISCUSSION

This is the first prospective study to evaluate the efficacy
and toxicity of moderate dose RT for MALT lymphoma
not originating in the stomach. We have demonstrated that
the LC and PFS were 97.3%, and 91.9% at 3 years, respec-
tively. Our findings demonstrated that RT was highly effec-
tive in achieving local control for localized MALT
lymphoma. These favorable outcomes after RT are consistent
with previous retrospective studies, which administered var-
ious doses of RT with a median of 25 to 40.5 Gy (12-21, 23—
27). However, most of these stdies delivered >40 Gy to
some patients, and the fact that they included low-grade B-
cell lymphomas other than MALT lymphomas obscured

. our understanding of the optimal dose of RT in the manage-

ment of this lymphoma. Despite these limitations, many re-
searchers concluded that 30 Gy of RT could achieve
excellent local control. In our retrospective analysis for ocu-

- lar adnexal MALT lymphoma, we did not find that higher

than 30 Gy of RT produced any additional benefits éompared
with doses =30 Gy (30). These and our current findings
strongly suggest that 30.6 Gy is appropriate for controlling
ocular MALT lymphoma, and MALT lymphoma at other
sites with minimal residual disease after surgery. .

Although several groups treating solely MALT lymphoma
mentioned that 25 to 30 Gy is enough to control the disease
(23, 25), we could not determine whether lower doses would
improve the therapeutic ratio, as no patients in this study
received doses <30 Gy.

The next problem that should be resolved is the optimal
target volume for MALT lymphoma. There are only a few
studies that clearly demonstrate the target volume in the liter-
ature (14, 19-21, 23, 25-27). Moreover, as previously
mentioned, these studies include low grade non-Hodgkin’s
lymphoma other than MALT lymphoma. For gastric
MALT lymphomas, the entire stomach and perigastric nodes
are considered to be the target volume (26, 27). Olivier et al.
(20) also delivered RT to the affected parotid gland with or
without the first-echelon node for parotid lymphoma. How-
ever, recurrences of MALT lymphoma usually occur at other
mucosal sites, and the significance of RT to the echelon
lymph nodes is unknown. On the one hand, Pfeffer et al.
(31) showed that 4 of 12 patients with orbital lymphoma
who received partial orbital irradiation experienced recur-
rence. In addition, we observed that 1 of 4 patients with con-
junctival MALT lymphoma receiving RT with a lens shield
developed local recurrence at 15 months after RT in this
study. Thus it seems reasonable that the target volume for
MALT lymphoma should include the entire affected organ.
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Fig. 1. Digitally reconstructed radlograph showing irradiation field (left) and portal ﬁlm (right) for patient with orbital

mucosa-associated lymphoid tissue (MALT) lymphoma.

It is well recognized that local RT is effective in control-
ling MALT lymphoma, on the one hand, and a pathologic
link between some infectious agents, mainly bacteria and
viruses, and MALT lymphoma has also been clearly estab-

'lished. It is also well known that gastric MALT lymphoma
is closely associated with chronic gastritis caused by Helico-
bacter pylori (H. pylori) infection, and its eradiation achieved
tumor regression in 70% to 80% of patients (32—-34). Thus, it
has been widely accepted that H. pylori eradiation is the first
line treatment for H. pylori-positive gastric MALT lym-
phoma. Furthermore, small pilot studies demonstrated that
high-grade MALT lymphoma or diffuse large B-cell lym-
phoma with areas of MALT lymphoma originating in the
stomach also regressed after H. pylori eradication (35, 36).
Recently, Ferreri et al. (37) demonstrated that Chlamydia
psittaci (C. psittaci) DNA has been detected in 80% of ocular
adnexal MALT lymphoma. They treated 9 patients with C.
_psittaci DNA-positive MALT lymphoma with antibiotic
therapy, and found that 7 patients responded to the treatment
with two CRs (38). Moreover, some cases of tumor regres-
sion after antimicrobial therapy have been reported in Borre-
lia burgdorferi associated cutaneous MALT lymphomas (39,
40). However, in the most extensively evaluated gastric
MALT lymphomas associated with bacterial infection, sev-
eral groups have reported that pathologic CR after H. pylori
eradication did not guarantee molecular CR (41). Thus,
whether antibiotic therapy could replace RT, surgery or che-
motherapy as the first line treatment against localized MALT
lymphoma should be evaluated in large, confirmatory clinical
trials. Furthermore, three groups (42-44) have recently ob-
served considerably lower prevalence of C. psittaci infection

Table 2. Summary of the treatment outcomes

Outcome

Complete remission / Complete 33/37 (89.2%)
remission unconfirmed

Partial remission : -~ 4/37 (10.8%)

Local control at 3 years 97:3%

Progression-free survival at 3 years 91.9%

Overall survival at 3 years 100%

in patients with ocular adnexal lymphoma than that reported
by Ferreri et al. (37).

Chemotherapy has also become another therapeutic option
for MALT lymphoma. Several phase II studies demonstrated
antitumor activity of the purine analogs fludarabine and

~ cladribine (45, 46). Other groups have alsc shown that the

anti-CD20 monoclonal antibody rituximab was effective
for MALT lymphoma (47, 48). These findings also will be
further elucidated in large scale clinical trials.

It usually takes a long time to develop late adverse events
and recurrence after local RT. Late adverse events after local
RT are described in the literature when treating orbita] lym-
phoma. These included cataracts, dry eye, keratitis, and reti-
nopathy (1221, 25). Several groups reported that more than
34 or 35 Gy of RT increased the risk of late adverse events
(15, 19). It should be emphasized that 30.6 Gy of RT caused
Grade 3 cataract in three patients with a median follow-up of
only 37.3 months. Some groups have reported that a lens
shield can reduce late ddverse events, especially cataract for-
mation, without jeopardizing the local control rate (13, 14,
21, 25), but others did not (15-18). We recommend that
physicians use caution when they apply a lens shield for con-
Jjunctival MALT lymphoma, because 1 of 4 patients with con-
Jjunctival tumor who were treated with a lens block in place
experienced recurrence behind it.

Table 3. Summary of the acute and late toxicities

No. of patients (%)

Grade 0 Gradel Grade2 Grade3

Acute toxicities

Skin reaction 31 (84%) 6 (16%) 0 0

Conjunctivitis 31 (84%) 6(16%) 0 0

Mucositis 31 (84%) 6(16%) 0 0

Taste loss 36 (97%) 0 1 (3%) 0
Late toxicities

Skin reaction 36 (97%) 1(3%) 0 0

Dry mouth 36 97%) 1(3%) 0 0

Hypothyroidism 34 (92%) 1 (3%) 2 (5%) - 0

Pneumonitis 36 (97%) 0 1(3%) 0

Cataract 34 (92%) 0 0 3 (8%)
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Although we observed three (8%) recurrences with a me-
dian follow up of 37.3 months, Wenzel et al. (22) reported
that 43% of patients experienced recurrence after local
treatment with a median of 11 months. Furthermore, Raderer
et al. (49) recommended lifelong observation of all patients
treated for MALT lymphoma because they documented
late relapses with a median of 47 months. We have to
extend follow-up prospectively to evaluate not only recur-
rence, but also the frequency and severity of late adverse
events.

In conclusion, the preliminary results from this prospective
phase II study confirm that RT was highly effective in achiev-

ing local control for localized MALT lymphoma, and 30.6
Gy was appropriate for controlling orbital MALT lymphoma
and MALT lymphoma at other sites with minimal residual
disease after extirpation without severe detrimental effects,
which is consistent with many previous retrospective studies. -
However, we would acknowledge that our findings are best
generalized to orbital MALT lymphoma, since two-thirds-
of the enrolled patients had disease at an orbital site. Further-
more, as we observed three Grade 3 cataract during this study
period, we should emphasize that longer follow-up is indis-
pensable to elucidate long-term local control probability
and additional late effects from RT.
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Abstract Optimal management of radiotherapy for pro- -

state cancer patients has become a major concern for
physicians in Japan. We reviewed published reports
identifying the differences in the patterns of care for
prostate cancer patients treated with radical external
beam radiotherapy in Japan, Germany, and the United
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States. The reports indicate that Japanese patients have
more advanced primary disease than patientsin Germany
or the United States. These patient characteristics for
Japan and the United States have been almost unchanged
for several years. Regarding radiotherapy, conformal
radiotherapy was less frequently administered to patients
in Japan than patients in Germany or the United States,
and the total radiation dose was higher in Germany and
the United States than in Japan. Concerning changes in
trends in the patterns of radiotherapy, the percentage of
patients treated with higher dose levels in the United
States has rapidly increased, whereas the percentage of
patients receiving these dose levels in Japan has remained
extremely low. On the other hand, hormonal therapy has
been used more frequently in Japan than in Germany or
the United States. These findings indicate that patient
characteristics and patterns of care for prostate cancer
in Japan are considerably different from those. in
Germany or the United States.
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I ntroduction

In Japan, the number of deaths due to prostate cancer
has been steeply increasing, especially among elderly
patients. The proportion of prostate cancer deaths
among total cancer deaths also increased from 0.9%
in 1960 to 4.2% in 2000." Since entering the prostate-
specific antigen (PSA) era, clinicians are detecting
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disease at an earlier stage, and the rates of successful
treatment for early-stage patients are at historical highs.
Moreover, radiotherapy has become much more common
because of significant advances in treatment planning
technology and methodology. Therefore, the optimal
management of radiotherapy for prostate cancer patients
has become a major concern in Japan. However, we have
not been able to evaluate national practice processes
properly owing to the limited information available.
The Patterns of Care Study (PCS) national survey is
a retrospective study designed to establish national prac-
tice processes for selected malignancies over a specific
time period.”™ In addition to documenting the practice
process, the PCS is important for developing and dis-
seminating national guidelines for cancer treatment that
help promote a high-quality process of care in the
country. To improve the quality of radiation oncology,
PCS methodology was introduced to Japan from the
United States.”® The Japanese PCS Working Group of
Prostate Cancer started a nationwide survey for patients
who underwent radiotherapy between 1996 and 1998.7%
Subsequently, a second PCS of Japanese patients treated
between 1999 and 2001 was conducted, and we have

previously reported the results of the first and the second

PCS regarding radical external beam radiotherapy for
prostate cancer patients.”

In the current study, we reviewed the published reports
" of the Japanese 19992001 PCS study,” the German
1998-2000 PCS study," and the 1999 United States PCS
study," focusing on differences in the patterns of care
between Japan, Germany, and the United States during
approximately the same time periods. In addition, we
reviewed the changes in trends in the patterns of radio-
therapy for prostate cancer patients in Japan and the
United States by comparing their most recent PCS

results.'’ Although the PCS results of Germany were-

derived from only a few institutions, we believe these
results should at least roughly represent the German
national averages in the patterns of care for prostate

~ cancer.

Comparison of patient characteristics among J élpan,
Germany, and the United States ‘

Ogawa et al. previously indicated that during the period
of 1999-2001, most prostate cancer patients in Japan
treated with radical external beam radiotherapy had
advanced disease, with more than 80% of patients having
intermediate or unfavorable risk diseases'' (Table 1). In
contrast, Zelefsky et al. showed that in the United States
many prostate cancer patients had early-stage disease
during 1999.” A comparison of patients in Japan with

those in the United States found that the Japanese
patients had more advanced disease than their U.S.
counterparts.” The current study compared patients

in Japan with those in Germany, as reported by

Vordermark et al.,'* and found that Japanese patients
once again had more advanced disease than their German
counterparts. Compared with their German and U.S.
counterparts, Japanese patients had higher pretreatment
PSA levels, more advanced T stage, and a higher propor-
tion of Gleason scores of 8-10. The median PSA level in
Japan was 20.0ng/ml versus 11.3ng/ml in Germany and
<10ng/ml in the United States. The median Gleason
combined score and the percentage of Gleason com-
bined scores of 8-10 were 7 and 34.5% in Japan, respec-
tively, whereas the median Gleason combined score was
6 in Germany and the percentage of Gleason combined
score of 8-10 was 18.8% in the Unites States. The per-
centage of T3-4 tumors was 45.6% in Japan versus 32.0%
and 6.8% in Germany and in the United States, respec-
tively. Moreover, comparing risk groups between Japan
and the United States, the proportion of Japanese
patients in the unfavorable risk group was 50.4% versus
24.0% in the United States. These results indicate that
higher proportions of patients with advanced disease
were treated with radical external beam radiotherapy in
Japan than in Germany or the United States. Whether
these differences among patients in Japan, Germany,
and the United States resulted from differences in access
to medical care or from biological differences between
the tumors themselves remains unknown. Further inves-
tigation of potential differences in disease characteris-
tics between individuals in these countries would be
informative.

Changing trend in patient characteristics for Japan and
the United States

Ogawa et al. compared the changes in patient character-
istics for Japan and the United States, comparing their
most recent PCS (1999-2001 Japan PCS and 1999 U.S.
PCS) with their previous PCS (1996-1998 Japan PCS
and 1994 U.S. PCS). They found that the patient char-
acteristics in for both countries had remained almost
unchanged between the study periods” (Table 2).
Although the incidence of the patients with T3-4 diseases
significantly decreased at 1999-2001, Japanese patients
treated with radical radiotherapy continued to exhibit
advanced disease (PSA >20ng/ml and Gleason combined
scores of 8-10). On the other hand, the proportion of
U.S. patients with advanced disease remained low from
1994 to 1999. These results thus demonstrate persistence
of the trend for Japanese patients to have more advanced
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Table 1. Patient and treatment characteristics: comparison of PCS results among Japan, Germany, and the United States

Parameter Japan/1999-2001° Germany/1998-2000° United States/1999°
No. of institutions 76 . 6 it
No. of patients investigated i 283 148 392

Patient characteristics
Age (years) .
Median 72 . . 71

Mean 71.8 69 70.8
Pretreatment PSA level (ng/ml)

Median 20.0 11.3 <10?

Mean 90.0 32.1 —

<10 28.7% — . 60.5%

210 but <20 21.3% — - 23.0%

220 50.0% — 15.5%

Unknown .= : — 1.0%
Gleason combined score

Median 7 ’ 9 <6°

Mean 6.5 5.8 : —

2-6 45.0% — 54.3%

7 . 20.5% . — 25.8%

8-10 34.5% — 18.8%

Unknown — — 1.1%
T stage

TX-TO ' 0% 0% 7.8%

T1 8.1% 33.0% 43.9%

T2 _ 40.1% 26.0% 33.7%

T34 : 45.6% 32.0% 6.8%

Unknown 2.6% 9.0% 7.8%
N stage ) ' .

NO 83.10% 87.0% —

N1 6.40% 13.0% —

Nx 9.40% — —
Risk group (%) .

Favorable 14.5%# ' — 38.3%"

Intermediate 35.1%* — 37.7%

Unfavorable 50.4%# — . 24.0%"

Radiotherapy :

Energy (> 10MV) (%) .

Yes 74.3% — 73.0%
CT-based treatment planning ' .

Yes 85.5% — 95.0%
Conformal therapy

Yes 43.0% . 100% 80.0%
Radiation dose (Gy)

Median 68.4 — —_

Mean 66.0 ' 69.1 —
Higher dose levels (> 72 Gy) : _

Yes 7.5% — 43.0%
Administration of pelvic irradiation

Yes .33.0% 28.5% 23.2%

Hormonal therapy )

Yes 89.7% 70.5% 51.3%

PCS, patterns of care study; PSA, prostate-specific antigen; CT, computed tomography

*Ogawa et al." :

*Vordermark et al.”*

¢ Zelefsky et al.”® .

Because 60.5% of patients had PSA values <10ng/ml, the median should be <10ng/ml

*Because 54.3% of patients had Gleason combined score of 2-6, the median should be <6

"Favorable, zero adverse features; intermediate, one adverse features; unfavorable, two or more adverse features. Adverse features: PSA
>]10ng/ml; Gleason combined scoré >6; T stage >3

¢Favorable, zero adverse features; intermediate, one adverse features; unfavorable, two or more adverse features. Adverse features: PSA
>10ng/ml; poor differentiation; T stage =3




