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Abstract : A case of chemotherapy-induced myelodysplastic syndrome (MDS) in a 78
-year-old female with pancytopenia is reported. The patient had developed left breast
cancer in March 1972. After a mastectomy, she was treated with 5-fluorouracil (5-FU) and
mitomycin C without radiotherapy. Mild pancytopenia was detected in January 1998. In
April 1998, red cell count was 1,540,000/«]1, white cell count was 2,400/xl, and platelet
count was 69,000/xl. A bone marrow examination in April 1998 showed normal cellularity
with 249 blasts. There were dysplastic changes in the erythroid and granulocyte series, and
Auer rods in the cytoplasm. The patient was diagnosed as having therapy-related MDS
(RAEB-T). MDS is one of the most serious late complications related to chemotherapy.
Although alkylating agents are potentially leukemogenic in patients with therapy related-
MDS, in this case MDS developed after treatment with 5-FU and mitomycin C.

(FEEE. J. Nara Med. Ass. 50, 333~337, 1999)
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Table 1. Laboratory data on admission

Hematology Blood biochemistry
RBC 15410 /pl T-Bil 0.5mg/dl
Ht 16.7% GOT 7I10/1
Hb 5.7g/dl GPT 410/1
MCV 108 f1 LDH 2171U0/1
MCH 37pg TC 101 mg/dl
MCHC 34 % TP 6.2 g/dl
Retics 25 %o Alb 3.0 g/dl
WBC 1,1000 /gl Scr 10.4 mg/dl
band 5% BUN 89 mg/dl
seg 38 % FBS 107 mg/dl
eosin 1% Na 137 mEq/1
baso 0% K 4.8 mEq/1
lymph 55 % Cl 97 mEq/1
mono 1% Ca 10.9 mg/dl
Plts 5.1X10% /ul P 7.0 mg/dl
ESR 90 mm/lhr Fe 37 pg/dl

Table 2. Bone marrow findings

NCC 16.6X10°  /ul
megakaryocytes 100 /pl
erythroblast 23.8 %
myeloblast 17.0 %
promyelocyte 5.4 %
myelocyte 16.0 %
metamyelocyte 7.0 %
neutrophil

band 6.8 %

seg. 52 %
eosinophilia 1.0 %
basophilia 0.4 %
monocyte 1.4 %
lymphocyte 13.2 %
plasma 2.4 %
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Fig. 1. Bone marrow smear.
Left panel : Bone marrow smear showed nuclear abnormalities, hyposegmentation,
and nuclear-cytoplasmic asynchrony of myelocytes. (Wright-Giemsa stain. X1,000)
Right panel : Megaloblast and four erythroblasts with dysplastic changes. (Wright
-Giemsa stain. X1,000)

% =

RPN, PUEERS 22 £ MDS 2 RIE L &5 2
bha 16ITHD. HFEEOKLSH S MDS RiEE TO
HEE, FH5 00 8FELBEIR TV 5259, Lil,
PEER S 331 2 A1z TR-MDS % 34E U 75560 b 8
HINTEDY, KflH TR-MDS TH B AEEMELE .
F iz, TR-MDS DREFEERIT, BENHEBRE * CIEEA
{OHLTWBH, 60 RABREE L, Licids T,
TR-MDS Dif %4 #1%, 60 %L ET%% 3% de novo
DOMDS KL TEFETHSHC EBXFEBINS. TR-
MDS DI FFERMA N EETH 2HEE L LT, TR-
MDS & #&i& T 2 LERIEVER S h 5 D IR EEE S
Wk T F VIR EDIMBERBISE T & &, (bR
DEFTEINEBRETL L CEFECRIFTHSD Z LM
FEFbn 5. —J, Pedersen-Bjergaard, et al.'® iz k
% &, {LEHEEEBANA 9 F% 0 TR-MDS 0 &RER T, 40
LA E2339.5 %, 40BRKi38.6 % CHY, 40 Bk
CHLTORUETEBECEr ool 5. Lichis
T, RBID X 51, {LFEEOESIT X » THEER S
RLIRYPEEFT BEFALEML CTH50T, S8
TR-MDS #RiET 2 RGE 0L &1 BT 530LF
BXh 5.

ABUIE, BREZFERIEER2I26 BCThH o7 o &, FHRM
fa & RFRMIABEE AR L2 &, 7 v =a/MEn
BBchnr o &, %X 022481 MMC & 5-FU 234%
EINIRERE B, TR-MDS(RAEB-T) & 27 L #-.

TR-MDS #&E#ET2FEAEDIL, L Ty1r7r7
FAT77RAPNIRRALT s SV BRI UDETET L
FALED THD, =t rYIU TR LRIV 2T —
YIEEER yHEIhTW3. —F, —BiES
HHEWE TH 5 MMC 2REFEHIETH 5 5-FU 13,
FIEMEMEGE Eh Tk D, TR-MDS =X M [ I
FERLEVEELZ LR TWAED. UL, BEL IR
L8 <X, MMC & 5-FU o8t c&R I hi- TR-
MDS 235 B35 & T\ 512181718 % 3 5-FU &
MMC i, WIFhbREELET S 2 & 03B ER CF
IR TWBY. LiedsT, AfFlo MDS 4 5-FU &
MMC @R L T\ 5 Z &R+ S IRBE I R 52, i
MMC &, 7 1% ALl E 3 % 0T, MDS % &g+
DEREML D B LHEE I B, TR-MDS (I, JefafkE
B0 BEREDONDB EZNRTW5B2Y, Lal, AFNCiE
ROGREPFELE LI o2 &5, MMC BT
TR-MDS #ER L7 L ZBETE T, BROTEMEL
BCihine.

FIEBE OMBEFHE, HRom EobsgEo
EFWC L o THEREL TV 522, et - C, LEHE
DALFERIC X 5 TR-MDS OFRfEi, BinL T3 &
F12bRhT\5%, Bloomfield, et al? O#E I %
&, #AJED TR-MDS FEFID 20 % & 5D TV B & 5.
%7z, Crutis, et al.?® 1%, (LEEER T I AEE
FHTo TR-MDS REERIMEREED 8.1 f5IEL T 5
EHELTCNB. 0E D, BT abEny, B
Y @i O MKEELERL &, TR-MDS #Ei#
THEERFRRE V2L 5.



(336) B %

TR-MDS %, &MA35EfT T HEFADHEEH,LE Y. L
fohio T, AFIDO X 5 CEHAML EXEH L TV BIE
FlieownwTiz, EEL UEBEBE LTI MDS %
BBT ATEERDB. A IMBEL 25 TR-
MDS OHEEZM E T3 rARELL. BHEImIC
HITERA B % WA & &0F LB &1,
TR-MDS %5t - THEET HLENRDS. 0F v, KfIO
I 5 HUEERIT L AIRERED b b EE S IERED 2R
L&, TR-MDS %&E3T 5 & & BRARICIES
5.
Afx, TR-MDS TH % = & 2 AL B
DOFREME N ENZ L4959 L FRIUA RAEB-T Tho 7o
T EnBY, FEARE EBWE . —F, Ara-CA &
1z, TR-MDS BEOAFETHREHET S & L2
BEhTWw52, Lhl, Ara-C e & OfLEREE,
AEINEBTHH L, RKPBAREEEL WD L,
BIORAOAENMES i oTcZ Enb, BREK
fehyo Tz,

¥ & ®
ABNL, HEHREEIMEEFE 2 bR TV % MMC

£ 5-FUIRL - TMDS #RELcmimED 1HITH 5.

ABD & 5 ieAbEFRE & K S h i Bl 2 L ERR D
wR L, TR-MDS 258 5 0E 1S 5.

AWML OEEL, 5 9 B B ABFEESTFEM T = CF
10411 A, |WE)THREL.

X L7

1) Foucar, K., Mckenna, R. W. and Bloomfield, C.
D. : Therapy-related leukemia. Cancer 43 : 1285~
1296, 1979.

2) Anderson, R. L., Bagby, G. C., Boe, K. R,,
Magenis, R. L. and Koler, R. D.: Therapy-
related preleukemic syndrome. Cancer 47 : 1867-
1871, 1981.

3) Levine, E. G. and Bloomfield, C. D. : Leukemia
and myelodysplastic syndrome to drug, radiation,
and environmental exposure. Semin. Oncol. 19:
47-84, 1992.

4) Koeffeler, H. P.: Mpyelodysplastic syndromes
(preleukemia). Semin. Hematol. 23: 284-299,
1986.

5) Kantarajian, H. M., Keating, M. J., Walters, R.
S. Smith, T. L., Cork, A., McCredie, K. B. and

# fb6H

Freireich, E. J. : Therapy-related leukemia and
myelodysplastic syndrome: Clinical, cytogenic,
and prognostic features. J. Clin. Oncol. 4: 1748~
1757, 1986.

6) Micheles, S. D., MaKenna, R. W., Arthur, D. C.
and Brunning, R. D.: Therapy-related acute
myelodysplastic syndrome: A clinical and mor-
phologic study of 65 cases. Blood 65 : 1364-1372,
1985.

7) Krishnan, K., Adams, P., Silveria, S., Sheldon,
S. and Dabich L.: Therapy of acute myeloid
leukemia following immunosuppression with

azathioprine for polymyositis. Clin. Lab. Haemat.
16 : 285-289, 1994.

8) Pedersen-Bjergaard, J., Ersboll, J., Sorensen,
H. M. and Keiding, N. : Risk of acute nonlym-
phocytic leukemia and preleukemia in patients
treated with cyclophosphamide for non-Hodgkin’s
lymphoma. Ann. Intern. Med. 103 : 195-200, 1985.

9) FHHIRKER, /g & . MDS 0EEHEOEE. &
FDHD 160 : 262-264, 1992.

10) Pedersen-Bjergaard, J. and Larsen, S. O. : Inci-
dence of acute nonlymphocytic leukemia, preleu-
kemia, and acute myeloproliferative syndrome
up to 10 years after treatment of Hodgkin’s
disease. N. Engl. J. Med. 307 : 965-971, 1982.

11) Cuzick, J., Erskine, S., Edelman, D. and Galton,
D. A. G. : A comparison of the incidence of the
myelodysplastic syndrome and acute myeloid
leukemia following melphalan and cyclophos-
phamide treatment for myelomatosis. Br. J. Can-
cer 55 : 523-529, 1987.

12) Casciato, D. A. and Scott, J. L. . Acute leuke-
mia following prolonged cytotoxic agent ther-
apy. Medicine 58 : 32-47, 1979.

13) Uphouse WJ.: Case report: Acute leukemia
after Semustine (Methyl-CCNU) therapy. Can-
cer Treat. Rep. 66 : 1593-1594, 1982.

14) Sugita, K., Furukawa, T., Tsuchida, M., Okawa,
Y., Nakazawa, S., Akatsuka, J., Ohira, M. and
Nishimura, K.: High frequency of etoposide
(VP-16)-related secondary leukemia in children
with non-Hodgkin’s lymphoma. Am. J. Pediatr.
Hematol. Oncol. 15: 99-104, 1993.

15) Winick, J. N., McKenna, R. W., Shuster, J. J.,



16)

1D

18)

19

20)

21

AR OB B RV BUIE R & RIE L e SiE KRB R L0 141

Schneider, N. R., Borowitz, M. J., Bowman, W.
A., Jacaruso, D., Kamen, B. A. and Buchanan,
G. R.: Secondary acute myeloid leukemia in
children with acute lymphoblastic leukemia
treated with etoposide. J. Clin. Oncol. 11 : 209-217,
1993.

=5, $REFR, A | =Xkt MDS 9 filo
JARE L IRIRESR. BB R RS M ERA e
FEAN 63 FEEHT SRR pp. 186-187, 1989.

/VBB=5 | — %t MDS. Annual Review 1% 1990
FIR, PAESEE, B, pp.32-39, 1990.
ERIESE, BT M, THEXEF, LEET B
o, FIIFA, JIRESR : BBE ERRcT
57 Y a AV PR B ICIE L - Myelodys-
plastic syndrome (RAEB-T) @ 1 4. i & (L3850
17 . 2269-2272, 1990. .

Harris, C. C. . The carcinogenecity of anticancer
drugs: a hazard in man. Cancer 37: 1014-1023,
1976.

Ikegami, R., Akamatu, Y. and Haruta, M. :
Subcutaneous sarcomas induced by mitomycin C
in mice. Acta. Pathol. Jap. 17 : 495-501, 1967.
Early breast cancer Tralists’ collaborative
group. . Systemic treatment of early breast can-
cer by hormonal, cytotoxic, or immune therapy :
133 randomized trials involving 31000 recurrences

and 24000 deaths among 75000 woman. Lancet

22)

23)

24)

25)

26)

27

(337)

339: 1-15, 1992,

Early breast cancer Tralists’ collaborative
group. . Systemic treatment of early breast can-
cer by hormonal, cytotoxic, or immune therapy :
133 randomized trials involving 31000 recurrences
and 24000 deaths among 75000 woman. Lancet
339 : 71-85, 1992.

Fisher, B., Rockette, H. and Fisher, E. R. :
Leukemia in breast cancer patients following
adjuvant chemotherapy or postoperative radia-
tion: The NSABP experience. J. Clin. Oncol. 3:
1640-1658, 1985.

Bloomfield, C. D. : Chromosome abnormalities
in secondary myelodysplastic syndromes. Scand.
J. Haematol. 36 (Suppl 45) : 82-90, 1986.

Crutis, R. E., Hankey, B. F., Mywers, M. H. and
Young, J. L. : Risk of leukemia associated with
the first course of cancer treatment : An analysis
of the surveillance, epidemiology, and end results
program experience. JNCI 72: 531-544, 1984.
Gyger, M., Perreault, C., Carnot, J., Boileau, J.
and Bonny, Y. : Treatment of therapy-induced
preleukemic syndrome. Blut. 48 : 117-120, 1984.
Bolwell, B. J. : Low dose cytosine arabinoside in
myelodysplasia and acute myelogeneous leuke-
mia: a review. Leukemia 1: 575-579, 1987.





