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Near-tetraploidy Acute Myeloid Leukemia with RUNX7-RUNXI1T1 Rearrangement
Due to Cryptic t(8;21)

Mijeong Im, M.D., Jin Kyung Lee, M.D.!, Dong Young Lee, M.D.!, Young Joon Hong, M.D.!, Seok-Il Hong, M.D.",
Hye Jin Kang, M.D.2, and Yoon Hwan Chang, M.D.!

Departments of Laboratory Medicine' and Internal Medicine?, Korea Cancer Center Hospital, Seoul, Korea

Tetraploidy or near-tetraploidy is a rare cytogenetic abnormality found in AML, and is divided into
primary and secondary forms. The secondary tetraploidy or near-tetraploidy found in AML is known to
be specifically associated with £(8;21). In this case report, FISH analysis detected RUNXT-RUNX1T1
gene rearrangement in the absence of cytogenetic abnormality of (8;21), which suggests the pres-
ence of unvailed t(8;21). This is the first case report of tetraploidy or near-tetraploidy AML with cryp-
tic RUNX1/RUNX1T1 in Korea. Although the prognosis of tetraploidy or near- tetraploidy with t(8;21) is
known to be poor, this patient shows a relatively good clinical course compared to other reported

cases. (Korean J Lab Med 2009;29:510-4)
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Near-tetraploidy AML with RUNXT-RUNXITI

X10°/L (RAIE 40%), @43 35x10°/LE HEF 4% 44
< B3 on o}9of wht(Auer rod)7F WEE IThFig, 1A). &
THARE AR A Al mol A AthEpi A E(gi-
ant myeloid blast)7} ¥HE| 131 (Fig. 1B) A Z= 64%%S
o ZA A= 80-90%2] & Al2FAHEES HAArh A=
3t ol Al BA| 2= Periodic Acid—Schiff Stain (PAS) &
4J, Sudan Black B (SBB) ¥/ 44 VeI, A 2E4
7|12 Alget WA A2} Aol A= CD33, CD34, myeloper—
oxidase (MPO), CD197} 22} 57%, 78%, 41%, 50%2 332
UERlc, o s Agist GAA HAA = 87~89,
X, ~X,add(X)(q13) X2, ~6,-8,~8,add(10)(p13) x 2,21, add (1)
(q22)[cp141/45,X,-X,add(X)(q13),-8,add(10)(p13),add(21)
((22)31/46,XX[3)2] o] T ATHFig, 2).

FISH AA A+ locus specific identifier (LSI) ©]5-440]
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A2 dual color dual fusion translocation probe)
£ ARE-5HITE LSI RUNXT SR = A A E o ek(sp—
ectrum green fluorophore) 2.2 F A&l RUNXI F+AAE
EFHE 21922 F-9lof FakekE], LST RUNXITL B4 = &
AASBEHYFHe = A E o] RUNXITI 7S 23t
8q22 F-91oll Fslh DNA B2} = FAA] 33 (br—
eakpoint)®| FE-5 B EFSIAL 317 whizel A A
o] dojt AjazofA= 1702] LallA] A3 (A4 RUNXITY), 1H
o ZM N5 (%4 RUNXD), 2709 54127 ehae), &4
Azl o2 AJdel FISH HAM A= RUNXIZ RUNXITIS)
T AT S 233 okt 29 RUNXI RUNXITI A85
R AcHFig, 3A), ©]& 2009 International System for Human
Cytogenetic Nomenclature ISCN)2.2 37|38t A¥+= nuc
ish(RUNX1T1x 3),(RUNX1x 3) (RUNXIT1 con RUNXIX

-C)

Fig. 1. Smear findings of the acute myeloid leukemia case. (A) Peripheral blood smear shows a large blast with Auer rods in the cytoplasm
(Wright-Giemsa stain, x 1,000). (B) Bone marrow aspirate smear shows large blasts with irregular nuclear contours (Wright-Giemsa stain,

% 1,000).
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Fig. 2. Two representative karyotypes of the metaphases analyzed in the patient’s bone marrow cells at the time of diagnosis. (A) shows
87 X,-X,add(X)(q13) x 2,-6,-8,-8,add(10)(p13),-21,add(21)(g22) and (B) represents 45,X,-X,add(X)(q13),-8,add(10)(p13),add(21)(g22).
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Fig. 3. RUNX1-RUNX1T1 gene rearrangement detected by FISH.
(A) Result of FISH analysis at the point of diagnosis. Shows an in-
terphase cell with two orange (RUNX7TT) signals, two green (RU-
NXT7) signals, and three fusion signals. (B) Result of FISH analysis
two weeks after the diagnosis. An interphase cell has two orange
(RUNX1T1) signals, two green (RUNXT) signals, and one fusion
(RUNX1/RUNX1T1) signal.

D[150/500)/(RUNXIT1 X 6),(RUNX1x 6),(RUNX1T1 con RU—-
NX1X 2)[100/500)/(RUNXIT1 % 3~6),(RUNX1 X 3~6),(RUN—
X1T1 con RUNXI1 X 1~3)[250/500]°] 21tt.

o|4fe] AuE Fotste] AAE 7] World Health Orga—
nization, WHO) £+72 t(8:21)(q22:q22); RUNXI-RUNXITI
£ Fuke AMLE Astoict, dell = Feststay] A9 14
AR AR T AOA] BAE} 6% WEE AL 5%2
W2 N2SAEE Belon AMA HAtAE 46,XX[20] &
S 19l o FISH 2744 nuc ish(RUNXIT1 X 3),(RU-
NX1x 3),(RUNXITL con RUNX1X 1)[36/500]/(RUNXIT1X
2~3),(RUNX1X 2~4),(RUNXITI con RUNXI1X 1~2)[10/500]
AWE Ho] RUNXI-RUNXITI A G0l 9.2%%1 4 4o
Porng =] ok 20 ® dstgichFig. 3B). 2 ¥ ot
A N33 A ALl A 46 XX [3] #Fo] PEEQIAL FISH
AAF A3} RUNXI-RUNXIT! A g0l 0%8 /4474 &2
Fou FLAAF AALS A 9.7 g/dL, WET 0.33%10°/1L,,
AT 19x107/LE HEFAT0] SHER] okl 5%9] W

LSAEE Hoj el] 7Eol= HEA] gt 65
Fofl Algst T Al A A4 9.6 g/dL, W 2.6x10°/L,
4t 67x10'/Loll HAE 29%7F TEE| T A EFAE 20-30%
2 Ay dpsoldlon IR AJYgt FISH
HAY A= RUNXI-RUNXITI A Go] 0%2 SALHL 2
of ehdelE Adstgict, Bl A3 DA o= EE 23
7ho] A ol Ajsigt FHHFA A FAA 12,2 g/dL, WE
T 5.5%10°/L (BAE 0%), B4 171x10°/Lo|glom, 4=
Aol A e ehdtel] A1 Blch 2570Eo] Ad A<l
20094 7ol = Al el =2 Folrt,
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Lemez 51101 THlHl4A15 AMLE 7)ol whet dxp/gdzt
ojad o2 et Uakg FulluiaeAlS AML $A k= 2 7}
A AHHA Q1 B4 Holtk, A, AML %Itk Alof AR i
O] F7IEA A ZHEAITS Hlth, B4, AdlEen
A7} 2Rkt A, A4 B ATA H(megakary—
ocytic lineage)ollAl F/dold= Hof tha/d=47dA|Z(plu-
ripotent myeloid precursor cel)25-F 7|9 Hepd
o YA, CD34 &S 2t oAA, widell A granulo-
cyte—macrophage colony—forming units (GM—CFU) 34
ol A, oAlA, HME 7] (preleukemic phase)7b 3L,
=2 AR ol W Em o 57t EFsirHI0L

oA Tl AlS AMLE & © 231 S A E (my—
eloid precursor celljEZ5-E] 7|31 t(8;21) 22 AMA] o]
9] & (duplication)d} o] JTH11]. Xiao S5l <l
Hl=A S AMLOlA 718 ol sRbE= £(8:21) oV Hole
13915 2415 A 34, 2 FAA o TS
AT, EA; A5 Y] SRS 1242 64|04 6141313, o
A Sele 94, du Sele AAdellth 13 F 79(54%)7}
aof2 A HEuA|lE B dEieAlS AMLO] =2 -
oA & Uehts Axks 9] Aot Hlgo] =3ith 3-54
ol SAL o2 Aok A, A= 2 FobioRlel it
11/13). =4, =gl Adista 7103k Z4mA|=
7F A=A, AR, deieAlS B ZUlEleAlS Az o
AAHBH= t(8:2D)= A o[RS o2 E 7Ykl
3 A Ak AFARL 1(8:21)& Hol= AML
et oick, CD2 Ei= CD72 ZululeA] 50
Uehd e Qlok YA, A7t Este] 7
717+ 1 m|Rto| SiTHs).

9] SHAk= 444 Rl oA} SRR ST AL
b 7]13gk mAsE7F B QIek(Fig, 1B). ol AlZ
diEo] S7RE e oujstn R o 55 AYns
SEALO] ol A Ahskal 7] 2gh ®A| 7t
o= AMA AAIA dleleA] E= FulEleA] F719 7}
= fFoll & A& dskar qleisl

A3 AAFA 87~89,X,~X,add(X)(q13) X 2,~6,-8,-8,
add(10)(p13) X 2,21, add(@1)((22)[cp14]/45. X, ~X,.add(X)(q13),
-8,add(10)(p13),add(21)(q22)[3]/46,XX[3]9] o] Thztx]o]f
(Fig. 9 add(X)(q13),-8,add10)(p13).add@D(q22)e] %7]0]
Aolal HEHA o] A2 thulla=A]|EH(polyploidization)
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Near-tetraploidy AML with RUNXT-RUNXITI

kN

7HE Q1 GAA) o143l del(), del(2D°] Lottt Ao 7k
teb o] abyd ullaAls AMLY 7Fs/d ol stk

Yamamoto 51112 ZHli<=Al5 AMLOIA LSI RUNX1-
RUNXITL oA 0|38 eAAE ARg-sto] FISH &4
= ABFS o 2719 @77 AT, 2719] A 418 47]9] &
4132 RUNXI, 2 RUNXITL, and 4 RUNXI-RUNXITDE
kGl o= t(8:21)0] FEE FHlHiAlE AlZE vEhd
thal Barsieich, & S8 o) 2= 27119 27IR] 41%, 2719] =

A A=, 1700 §-ALE 7 150709 AlazoflA], 4702) L#lIA] 415,

4719} l—?@i A%, 2719 54l E7t 1007]9] AlszoflA, 3-671
o] e&llz] 413, 3-6719] =M AT, 1-37]¢] s @427} 250
0] AMlazo A 2z WA= o] 1(8;2)0] Tl FEE
o A|qE AMA Al A WASHA] 33t RUNXI-RUNXIT!
A Fo] AT & = AT & S SRfol A T 2
e} @A) Ae, 2709 =M A5, 1719] 8413+ three—
way translocationol| ] T2 Ao m[12] 100749 A2z
A TEE 4749 2R AE 4749] B4 XS o7fe] §eHIS
= A three—way translocation®] FE%o] LeRt A5
7Fs AT AZelE 4= Qltt. Sarriera S{13]0] WHEH t(8;21)2
e R] ohout A LA (PCR) AHANAYE RUNXI-
RUNXITI ¥ RNA ZAHtranscript)”} T2+ 497} 112
ojle] RUNXI-RUNXITI+AML % 5%(4%)7} H.iL=] 913 43
=Nl RUNXI—RUNXJTHAML—T’} 2] el Wk
=33 A% o 1 F 20 ERE oo Ak
F2 Wy —rﬂ% Hﬁt}ﬂ gt ol 3 HAklA
£(8:21)0] BFAE|R] o311 JAALE Ax(reverse transcriptase)
PCR (RT-PCR)¥} FISHOIARE &2l RUNXI-RUNXITI
Aejde] AE o= o], Al e FululeAl
Zof FutE Al (eryptic) RUNXI-RUNXITI HA-& B 24
7} ALolt}, FISH HAPF RUNXI-RUNXITI Ajvjg o] 7H4
2ol SAWE AA= A& #A¢stH RT-PCR AARE Al
Pato] 3 RNA FAARE &Iskal, 7] (metaphase) FISH
HARS Soff Bkt A9 s gord Zart glov Bt
AA O] el 7E Este] 71 HARE AlEHA] ERE Ao] & =
9] Aol

= ZEo WEdd ZAlellA CD33, CD34, MPO, CD197}
S Hehlld, 531 CD199] a2 AIA H47]-HWHO)
ERZ 4(8:21)(022;:922); RUNXI-RUNXITIE S4%FF AML
of| A HIRSHA Wl w= A o= oA AeHIsL

B Ze o) Sk 4(8:2)8 BRIk Al S
= ol

AN e
Ol

¢

=) m°4'

\11

rr

= Ul

A% Slofl ThE oA MAALH del(®), del(2D] HFH O

513

ZABIAT del21)9] HEolAde =87 Yl 2 AML
I TS g (CML)Y] & FHE D A&7 S7RE
A 54714 olAtol o 9-1370¢ Wl AFgSt H$-& QTkal

BEQou16] £ S AAY o2
AL o] o 57 o]oi= ot R|A| ekokr}.
£(8;21)S ZH3l Y2 B 2yl AML 3412

FAA| Hste} Sk

o= Eegshy Ak 3 AE7|7ro] 19 n|ghe g UE A
ou5] & FE2 o= Tk Aoz RE 257§ Yo
At AR A1 (20099 7E)7HA] FApt Bl S f-2]5k
AEs| Qo AF7HA] WarE o5 vsiie Adidoz
2 &5 Ho|1 9lrt,

rr

o o
o 5

YAl S 9 2SS AMLOIA B2 Yefu=
AHA ol Fe2 AT} oA L= FEE T o)AMY Hjuli
A e 2HEleAlS AMLE 53] 4(8:2D)3 o] e 2
o= A Qlek, 2 FeolA= FISH HAR T4 RUNX1-
RUNXITI 7732} Afufgo] Boj AMA] gAfof|A] =] o
< 1(8:2D)9] EAE AABHAH.

& e Al B 2uleAlSel ERkE Al ery -
ptic) RUNXI-RUNX1T1o] TAE =) A Hilo]H (8;21)
< SR HHleAlE e 2UleAlS AMLY %= B
gt ACR deA glot o] FAk= thE dlEel HisiA T4
SR F2 S Hola glrt
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