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DFRIET A DY, HHEIE A (therapy-related leu-
kemia; TRL) F 7z \& i 5% BY 8L 6 58 % BORE 1 B (therapy-
related myelodysplastic syndrome; T-MDS) & FEEIL T 5,

BkE BT MY (acute myelocytic leukemia; AML) 128
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MOPP ## i (nitrogen mustard, vincristine, procarbazine,
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Table 1. Patient profiles
Primary cancer Time to TRL Type of TRL or T-MDS

Case Age * Gender Primary cancer

treatment or T-MDS (mos) (FAB classification)
70 F NSCLC Surg. + CT 24 TRL (M2)
2 67 M SCLC,Prostate Ca. CT + RT 23 TRL (M3)
3 75 M Esophageal Ca., RT + CT 75 T-MDS (RAEB)
Renal Cell Ca.
4 67 M Renal Cell Ca. Surg. + CT 108 T-MDS (RA)
5 67 M NSCLC Surg. 25 T-MDS (RA)
6 72 M Gastric Ca. Surg. + CT 35 TRL (M2)

* : at diagnosis of TRL or T-MDS, F: female, M: male, NSCLC: nonsmall-cell lung cancer, SCLC: small-cell lung cancer, Ca.:
cancer, Surg.: surgery, CT: chemotherapy, RT: radiotherapy, TRL: therapy-related leukemia, T-MDS: therapy-related myelo-

dysplastic syndrome, mos: months, FAB: French-American-British, RAEB: refractory anemia with excess of blasts, RA: re-

fractory anemia

Table 2. Karyotypes

Case TRM or T-MDS Karyotype
(FAB classification)
1 TRL (M2) 46 XY,t(7p—;11p + ).16p +
2 TRL (M3) 48.XY,inv(9)(pl1q13), + 13,4(1517)(p22ql —21), + 21
3 T-MDS (RAEB) 47,XY,ins(2:?)(p11;?), — 7,add(11)(q13), + 21,—22, + marl X2
4 T-MDS (RA) 46,XY
5 T-MDS (RA) 46,XY
6 TRL (M2) 46,idem,;11,del(20)(q1?)

TRL: therapy-related leukemia, T-MDS: therapy-related myelodysplastic syndrome, FAB: French-
American-British, RAEB: refractory anemia with excess of blasts, RA: refractory anemia
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1. EFOLE

AR L L7z 6 BloT Lk 5:1, TRL & %\ & T-MDS
DOISIERFDOERTHIMHIL 69 R TH D (67~T57%), — Ik
FEDFAED S TRL & %\ 1 T-MDS O FHE F T 01 1
OHILEIX 30 7 A TH-72(23~108 H A) o JeAT L7z
TN o B A 3 I NIl (2 ), /AN g (1 1),
IR (L), &R s, B Qa), B (1
Bl) O 6HTHY, 2B TITELERTH o7z DHRINE
+ BRI, BENE + B o SBAT LRI ISR T 5 3h
WL LTI TR ADRERA 1 #l, FHrgdis L
ALZEREEDHEIT ST W EFIAS 3 6, Haii s &
OB TEAT ENTWIER AT 2 B THh - 72 TRL
2336, T-MDS 253 BITH D, DAL TRL TiZ M
253260, M3 231 I TH Y, T-MDS Tl refractory ane-
mia 2% 2 #], refractory anemia with excess of blasts
(RAEB) #°1#1Tdh -7z (Table 1),

2. Fett kR

EFNE B AR BRHEAT S, 6 Bl 4 Bl R
HITRAED 5N 7z (Table2),

3. FERMOBENE

IRESER] 3 B 9 B 1 B3PI TERO- I BRAT A
JEAT S, ik ks P & LT carboplatin (CBDCA) &
etoposide (VP-16) O H#EEDT10 7 — Vg7 3N TH
D GER D), 1B /NIRGRE & 5 SRR o [l e F
WCTHhY, /RIS LT cisplatin (CDDP) & VP-
16 DPEHALFEE R 4 7 — WV HAT B s (50
Gy) 25HifT &, Zdtk, CDDP & irinotecan(CPT-11)
O P LE S, CPT-11 HplEH:, & 512 docetaxel
OHMFESHEATSNTB Y GEF 2), 1 HIIRFE LR
HE OB WA R T 72 1340 B LS A TR 371
FEplg s CTw/z GERS) . BEEMEN (FlLoE
BRERER]) Tlx CDDP & 5-fluorouracil @ Bf b 245 -
& R O B AN AT S 72 As, IFREE O Bl
W& DAL 2 7 — )V Tk U Tl R B 2
IhEz, 60Gy OMFZMEITT S EICX ) FENES
Tz GEB3)o HHIER L FAli#Edit%IC CDDP, vin-
blastine, adriamycin 2 & Z{LFFEDHIT STz
GEBI 4) o BIIEBNIIETHEHIHMBILFHEE: L LT tega-
fur 2585 SNEEH O 20121 A ATk Eh T
w7z (REB 6) o

%B, HEROLFEEEDO B S-8 % Table 3 1271
L7z

4. TRL/T-MDS \2x5 % ik

TRL @ 2 flid FAB 34T M2 TH H, )l g fifd A
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Table 3. Total doses of anticancer agents
Total Dose (mg/body)
Cas
CBDCA CDDP VP-16 DTX CPT-11 5FU VLB ADM MTX FT RT

1 4,500 5,250 +
2 660 1,680 1,080 320
3 200 8,000 +
4 220 30 90 270
5
6 9,000

CBDCA: carboplatin, CDDP: cisplatin, VP-16; etoposide, DTX: docetaxel, CPT-11: irinotecan, 5FU: 5-

fluorouracil,

VLB: vinblastine, ADM: adriamycin, MTX: methotrexate, FT: tegafur, RT: radiotherapy

Table 4. Terapeutic effects and prognosis for TRL or T-MDS

Case Type of Treatment Response oS Cause of

disease (mos) death

1 M2 DCMP PR 27 TRL

2 M3 ATRA CR 1 Primary Ca.

3 RAEB Palliative Care — 6 T-MDS

4 RA Palliative Care — 23 + alive

5 RA Palliative Care — 18 + alive

6 M2 DC NE 2 TRL

TRL: therapy-related leukemia, T-MDS: therapy-related-myelodysplastic syn-

drome, RAEB: refractory anemia with excess of blasts, RA: refractory anemia,
DCMP: daunomycin (DM), cytosine arabinoside (Ara-C), 6-mercaputopurine,

prednisolone, DC: DM, Ara-C, ATRA; all-trans retinoic acid, PR: partial remission,

CR: complete remission, NE: nonevaluable, Ca.; cancer, OS: overall survival,

mos: months

#Eil: & LT 161Tid DCMP #i% (daunomycin (DM),
cytosine arabinoside (Ara-C), 6-mercaptopurine, pred-
nisolone), Mo 1 #Tix DC #i: (DM, Ara-C) »%itifr
& N7z DCMP AT B Tl 5E & % f# (comlete remis-
sion; CR) IZE 59, DC #EMATH] Tl Sasm i 12 i
Wil T %8 & L 720 M3JE 1 i3 all-trans retinoic acid
(ATRA)45 mg/m*/H OWIRIZ & 2 5 LEFEHIEIC L Y
1 7 HTCRIZE S 720 T-MDS (22 W Tl bEA# 23t
ATENTFEBNE % <, EPNHFTHEEDIHAT S 7z (Ta-
ble 4) o

5. V% - LA

T-MDS JEBI D 3 Bl 2 BNIBAELEFF T, B
3% 4237 H, 18 W A TH %, T-MDS FEBIFIET L 72
16013 RAEB %*5 AML IZBAT L7228, B Th b 2 &,
BIUOEGRENEDLOTARTH B Z & o o lLPBHE
EHEATRS, TR IO 72 ERTH B, TRLICE L
T 3FEFIELECLTEY, AFHEESE4 15 A,
271, 21 HATHo7z. FERIZDWTIZFETHEES 4 41
H, —RFBDSIE IR & 72 o 72 B0 1 /Nl B il 12 TRL
(M3) ZP:% L, 14 HM® ATRA ®$% 512X ) TRL
13 CR & ¥ L7z 5 HERI/MIRRE D 7= IZFE T L 72
1BOATHY, o3 FliE I id TRL £ 7213 T-
MDS 25%EK & % - 7z (Table 4),

m. = 2

AR T & {4 AML, MDS 2585 TRL B X U T-
MDS OEE1Z10~30% & »7% ) DIEHH 0?2, bhb
NORETIIMLOIHRE L LB L TEOHGIER R &
WZ D05, TOZ LK SR XD EERE O
REVDGATRE R L EN R o T B T LB ZEDOE R
ZHsbEBbISL, 72, TRL, T-MDS O—&JE#E L L
Tidb b ORERTIEEMENER 2% A% h o 7228
et CldEMmAREE & BUEEE & 13T LA LEETRVWE
Bbh b9, 72, TRL TIZ de novo » AML IZHERTH
MG 2 RTINS N2 EABRE STV B A,
bbNORELZ66ITD, 95 46 CHEMLBAIR
WD SNTz. JLdE, TRL 3ZF0REIER, FERE,
BILUOGTHRBEEFENT RS 225085 4 FI2H51F 5
NTWaEYY, ZOE1DZ AL TET7TVFMEF 2L E
T B ALEHE AT 2 R O SR L AT IR I RE S 5 & A
TThHb, TDFATTIRITE A EDIEFTILMEBRED
JER MDS O L% 23 2 R 288 C, fb#dEd 50w
VR % 4~10 4E 0 I R Wik 12 TRL %
FREL, WAENE M1, M2 2% <, Mgz micid Rk
RGARRFE IR TH Y, 2hTH 5 HFEROMAL T
T ik D RE VP ERICHEDONDL Z LM TH B &
ENTWBEEY ZOE2D% L FE VP16 T v b
YA 7)) URPBELED PRA VA5 — P IIHESE
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Pe 51T 2~3 SELLNIC MDS D L % 2§ 2 BR ] % %
BWTRIET L5 14 TTh b, BREFWIZIE ML, M5
3% MRS BB RE 2R L, 11 FY
R BB O 11923 # &M AEIREIC X ) MLL #5710
FWEERDL NS ENTVSE Y,
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Wb OREER L 7z R G H % O 3 Bl T-MDS Tl He
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Tl z GO HM R REIRD LN TV S,
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%", Travis 591% JP B J B # I CBDCA » % \» X
CDDP ##53 % &, TRL % 3$JE T 5 relative risk iZ
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WCRATWZS, 8, TRL BEFE TOMM A SE bR
AVAT—=YINHEIREIZLS TRL# B bELEHT
Ho 7

ek, TRLIZHEHEIEIUETH Y, M b2
TLTHFRIEIRRTH S EINTWR, REIZBW
Tl idarubicin & Ara-C OfFHAILF % TRL I3 L
THiAT L 28 Bt 20 9 (714%) 2 CR 2SN, EifE
PR L U CHER T8 1CR 112 [l B 3 il el i 2 At
2479 2 ETCRBID 30 7 HOBERH{AELAFD52% & v
) BIFRIEREIE SN TV BY, 72, B2 5 0HET
VAR A R R A 7 O BRI AEAEZR 05 30% & #Hiih &
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Six cases of therapy-related leukemia or myelodysplastic syndrome
after treatment for solid cancer

Kazuhiko Natori, Haruka Izumi, Susumu Ishihara, Daisuke Nagase,
Yoshinori Fujimoto, Motohiro Katoh, Masanori Umeda and Yasunobu Kuraishi

Division of Hematology and Oncology, Department of Internal Medicine,

Toho University Omori Medical Center, 6-11-1 Omorinishi, Ota-ku, Tokyo, Japan

The development of therapy-related leukemia(TRL) and myelodysplastic syndrome(T-MDS) are the most
serious complications of intensive cancer chemotherapy and radiotherapy. We report 6 cases -3 each- of TRL
and T-MD after treatment for solid cancers. The primary solid cancers involved were 2 cases each of
nonsmall-cell lung cancer and renal cell cancer and 1 case each of esophageal cancer, small-cell lung cancer,
gastric cancer, and prostate cancer, including 2 cases of double cancer(small-cell lung cancer + prostate
cancer and esophageal cancer + renal cell cancer). Post operative chemotherapy was conducted to treat
solid cancers in 3 cases, combined therapy consisting of chemotherapy and radiotherapy in 2 cases, and sur-
gical therapy alone in 1 case. The median interval from the primary solid cancer to TRL or T-MDS was 30
months (23-108). In 4 of the 6 cases, the abnormal karyotypes were observed in chromosomal analysis at bone
marrow. Although 2 of 3 TRL cases were treated by combination chemotherapy, neither achieved complete
remission(CR). In another case of TRL classified as M3 type based on the French-American-British classifica-
tion, CR was achieved following treatment by all-trans retinoic acid. No cases of T-MDS underwent chemo-
therapy, but were treated with palliative care alone. Of the 6 cases reported here, 2 with T-MDS are alive
and 4 have died. One died due to primary solid cancer (small-cell lung cancer), and the other 3 due to TRL or
T-MDS.

An improved understanding of clinical and biological features of TRL and T-MDS is essential for success-
ful preventing these disorders.



