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Erythroleukemic Blast Crisis of Chronic Myeloid Leukemia

Hee-Jung Chung, M.D.!, Hyun-sook Chi, M.D.!, Eul Ju Seo, M.D.!, Seongsoo Jang, M.D.!, Chan Jeoung Park, M.D.},
and Kyoo-Hyung Lee, M.D.2

Departments of Laboratory Medicine' and Internal Medicine?, University of Ulsan College of Medicine and Asan Medical Center, Seoul, Korea

Erythroleukemic blast crisis of chronic myeloid leukemia (CML) is very rare. We report two cases
of erythroleukemic blast crisis of CML resistant to imatinib treatment. Both patients made a rapid
progression to blast crisis 6 and 4 months after diagnosis while being treated with imatinib 400 mg/
day. Bone marrow aspiration revealed predominant erythroid precursors with 65.4% and 54.8%
each. There were significant proportions (more than 20%) of myeloblasts among non-erythroid cells.
Immunophenotyping revealed expression of glycophorin A confirming erythroleukemic blast crisis.
The karyotyping result of patient 1 was 46,XX 1(9;22)(g34;q11.2)[3]/562,idem,+8,+12,+18,+21,+22,+
der(22)t(9;22)[17] and that of patient 2 was 46,XX,inv(3)(q21926.2),t(9;22)(934;911.2)[20]. Patient
1 showed no response to imatinib and BMS-354825 in the following bone marrow study. She died
of septic shock as a complication of an infection after 69 days of blast crisis. Patient 2 received allo-
geneic bone marrow transplantation (BMT) in the cytogenetically no response state, but she also
died of graft-versus-host disease 9 weeks after BMT. The poor prognosis and rapid progression of
disease in both cases were correspondent to most of the reported cases. During the course of the
disease of the two patients, we monitored the BCR-ABL chimeric mRNA with real-time quantitative
polymerase chain reaction (RT-PCR), and it was found useful in predicting the imatinib response
and progression to blast crisis of CML. Although both of our cases showed the typical bad progno-
sis and findings of erythroleukemic blast crisis of CML, the karyotypes were different from the ex-
pected type of 1(3;21)(g26;g22). But the relationship between additional changes of EVI1 on chro-
mosome 3926 shown in case 2, and progression to the erythroleukemic blast crisis need further
investigation. (Korean J Lab Med 2006; 26: 255-62)
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blastic crisis) £ 1977'd Rosenthal £o] 79| B3 o] % 400 mg/dayE FULHE B F 23 ARE ¥2L3 ZA7}
2[6], o] =EA ByHy gom[s, 9], thE EAZY /| BTt okglEo] Qa9
o b EEFet Z10R A gle, 10]. S EYEE A UM Bo] & gtk

Sli1]el HAZXE 241 & BysGith 4 58 BioA F Sk 0|8+ 27 @ THIHAS Hy YIS 92 125/65 mmHg,
B R7HHOR £(3:21)(q26:q22) AMA olds Futaslow Wk 703]/+, T8 183]/%, AL 365Con, Auo] st
[11], 71 B3et o] Best o F5 Jepigich AAES AL 7y HEdEdE BAEA gtk
CML %712 Ae¥ § imatinibx 5ol ¥-5-3H4] %3, BCR- AR D2 A7 NPT 588X 10°/L, FA2 116
ABL chimeric mRNA Z7t9} 24 &4 AAME t(3:21) g/dL, A% F 19X107/LolQen F559 AYpRESS
(926:q22) 3t Th2 F7H GAA| o]ds FutstiA HudmA FHAEF(1/100WBCs) 7} #2FSATh W EAFY B
BEAESE A%k 208 £HIET 7 Bashs vlolth A E7} 3% 010t ZFAAL A70A MEZAA0] 95% Ao
T FAME F AYTA ME7} 654%, AERFT} 552%2
AsHA F7hEol AL o5 MESFSHHAMY periodic acid-

g @ Schiff (PAS) WAelit), MAETA AZ % 258%7+ 5%7]

el FHe AEAA BFAG 9L M A3 FoF2ay

1. 38 1 (azurophil granule) g 73 FFEAEZ A E3FSHAM
peroxidase Aol AAZIAEE ASHA ZadHe] AT

SR} 604, o=k (Fig. 1). H9Ed8 A4 CD34, CD13, CD33, CD117, CD7,

e 1 Y 7Y A, CML YHAZIE AW imatinib HLA-DRol| %X (Fig. 3A), CD14, CD41, CD56, CD10, CD3
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Fig. 1. Hematologic findings at erythroleukemic blast crisis in patient 1 [(A) PB x 1,000 Wright stain, (B) BM biopsy x 200 Hematoxylin-
eosin stain, (C) BM smear x 1,000 Wright stain, (D) BM smear, x 1,000 Periodic acid-Schiff stain]. Leukemic blasts show large size, high
N/C ratio, round nucleus with fine nuclear chromatin, 2-4 large prominent nucleoli, basophilic cytoplasm with perinuclear halo and occa-
sional small cytoplasmic vacuoles.



Table 1. Laboratory data of patient on days of treatment in patient 1
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Days PB BM BCR-ABL chimeric mRNA .

. . - - o ) Karyotyping with BM
of treat-  Diagnosis WBC  Hb  Platelet Meloid pre- Blast Cellulari- Blast —guantitative PCR (ratio of aspi
pirates

ment (x10°L) (g/dL) (x10°L) cursor(%) (%)  ty(%) (%) BCR-ABLIG6PDH )

D1 CML-CP 52 9.5 37 3 6 0.129 (PB) 46,XX,1(9;22)(934;911.2)[20]

D80 9.3 95 24 4 5 0.258 (PB)

D161 CML-BC 88 116 19 5 3 95 62.4 1.409 (BM) 46,XX,1(9;22)(q34;911.2)[3)/
52,idem,+8,+12,+18,+21,
+22,+der(22)t(9;22)[17]

D170 1209 104 23 62 1 NT

D198 3.6 85 21 5 4 70 11.8 0.361 (BM) 46,XX,1(9;22)(g34;911.2)[2)/
52,idem,+8,+12,+18,+21,
+22,+der(22)t(9;22)[18]

D203 Imatinib 2.8 116 14 9 3 NT

resistant CML

D217  BMS-354825 337 111 38 53 1 70 84.8 1.182 (BM) 52,idem,+8,+12,+18,+21,

resistant CML +22,+der(22)t(9;22)[20]

D230 BMS-354825 99 107 22 35 1 40 44.4 NT 46,XX,1(9;22)(g34;911.2)[3]/

resistant CML 52,idem,+8,+12,+18,+21,

+22,+der(22)t(9;22)[17]

Abbreviations: CML, chronic myeloid leukemia; CP, chronic phase; AP,
NR, no response; NT, not tested.

of AoINy, U Lj_*ﬂ}_ AYIA FTAARR] Glycophorin
A°ﬂ F s Ueiol AuEyA BAES7R Ssith

FFAAL JAA AAF AR 46 XX.0(9:22) (q34:q11.2)[3]/52,
idem,+8,+12,+18,+21,+22,+der(22)t(9:22)[17] 2 EE Eg=
ZINE7Y £(9:22) FE0IAL FEAA extra Philadelphia
(Ph) GHAS B|Ea}o, 8, 12, 18, 21, 22W FAAEo] F719
o|x}4] o|ifo] BFAEItH(Fig. 4A). BCR-ABL chimeric mRNA
£ LightCycler (Roche Diagnostics, Mannheim, Germany)ll
A t(9:22) quantitation kit& AFH-3}] BCR-ABL/G6PDH
ratioZ At AR 12]. EAEH7 F4 HAAZ At
BCR-ABL chimeric mRNA A% A¥= 1409 (BCR-ABL/
G6PDH ratio=358/254) % ¥H7] x4 or A A&
AR 108 ol F7ke AAS Jepiddth 4 AAR A
33l FL T3 internal tandem duplicatione S4Jo] 31tk

A2 U A1} : Imatinib 600 mg/dayE Z-&% g2 ¥S 3
g7 ok & 25 A7 AEFAA 10%0) BAEI} 118% %
A&ERom, F4 A Z A8 BCR-ABL chimeric mRNA
A = 0361 (BCR-ABL/G6PDH ratio=16.8/46.6) &

A ES71ET 7+ ﬁ}oﬂ‘ﬂr Y AF(fluid retention) = OloH Al
& BEd 59 AFS eI JAH O imatinib WA
o7 sty BMS-354825 70 mg £HO 2 oHF 234 289
7b AT FoJaiith. BMS-3548255 EoM Al EE YA
PRz QAR Sols Wgken, dxERY F
M E 1ol Alglo] I H Y. BMS-354825 A& F g—*idx}
272 AMEZFEA 0% EAE7} 844% 2 ALEATE =

AAZ N33 BCR-ABL chimeric mRNA AZAALE 1182

(BCR-ABL/G6PDH ratio=383/3.24) & o|d AAlAzHTE =

accelerated phase; BC, blast crisis; PB, peripheral blood; BM, bone marrow;

7Vt tH Table 1), BMS-354825 100 m
Zb 3% 23 A Fog Fk T |
40%°) BAZ7} 444% 2 AEE AT éé M= BAE7t
5% FHAHAUTE 149 F 7o) FHE HPY &AE APgst
ek

2. 38 2

ERL 2 324, AA=p

B 0 9 1Y€ A, CML 9712 AW imatinib 400
mg/day2 FAOHS WA F F & T /7|2 A
600 mg/day® 2% A2 § BRIFALAFOT 9 Halgy
HE YeA] ok AgolA, 55 FFolFes W] Jd)
Y4t

HH : Fo] 24 ISl

0|8/ A7 : AAAEE 5319 Y YL 130/80 mmHg,

F 203)/8, AL 362CaoH, 7HIZOT 9

el 803]/%, &
=]

A ] of 23x10%/L, 8824 90
g/dL, 43 F 26 x107/Lo|Qeh Fdt Are AP pLnE=y
WY AP LIS FAEGOH, BAXE FAHA Yokth F
AR 27 A A ZFAA 0] 35%019 oM, A¥TA AET} Z
T 58 A2 548%E F/IEHAL ol T BAEE A2}
AV PASH &2 A FFOE FoIsiTh HIHE A Al
T 2 311%7F 397149 AERY] solrE YL 43 T
FobtE A ESHPHAMY peroxidase /oIl HARHFZ
Abo| Al A LA M EE glycophorin A9} CD13, CD33, CD117,
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Fig. 2. Hematologic findings at erythroleukemic blast crisis in patient 2 [(A) PB x 1,000 Wright stain, (B) BM biopsy x 200 Hematoxylin-
eosin stain, (C) BM smear x 1,000 Wright stain, (D) BM smear, x 1,000 Periodic acid-Schiff stain]. Leukemic blasts show large size, high
N/C ratio, round nucleus with fine nuclear chromatin, 1-2 large prominent nucleoli and basophilic cytoplasm with perinuclear halo.

Table 2. Laboratory data of patient on days of treatment in patient 2

Day PB BM BCR-ABL chimeric o
. . X - o Karyotyping with BM

oftreat- Diagnosis ~ WBC  Hb  Platelet Meloid pre- Blast Cellularity Blast ~ MRNA quantitative aspirates

ment (x109L) (g/dL) (x10°9L) cursor (%) (%) (%) (%) PCR

D1 CML-CP 38 105 26 0 0 35 0.4 0.148 (PB) 46, XX,inv(3)(q21026.2),1(9;22)
(934;911.2)[20]

D65 CML-AP 34 94 15 0 0 12.0 0.122 (PB)

D129  CML-BC 23 90 26 1 0 35 624 0.131 (BM) 46, XX,inv(3)(q21026.2),1(9;22)

(934;911.2)[20]

Abbreviations: CML, chronic myeloid leukemia; CP, chronic phase; AP, accelerated phase; BC, blast crisis; PB, peripheral blood; BM, bone marrow;
NR, no response; NT, not tested.

CD14, CD7, HLA-DRel|l %4, CD41, CD56. CD10, CD39l & Al El7E ostE gl Fold] & 95 oA uniGF o] &
el 27& vehlol(Fig. 4B) CMLE] HudHA ZAE$7] WZ0 2 Alabsigih
Z Fseth 2FAAE AP AL A 46 XX inv(3)
(021926.2),t(9:22) (q34:q11.2)[20] ] AtHFig. 4B). &+ AA
2 A§3 BCR-ABL chimeric mRNA AZAA A3= 0131
(BCR-ABL/G6PDH ratio=14.3/109) ©|%1tH Table 2).

A2 Y B3 FFolA 85 F A AZA EAE7} THA719) CMLE XAEE 31A &8 4% 79 100%7F ZAE
9% A& o)A 253 & AN Hgo] wAHL A 712 o]PEH13]. H3lsle AL FFTAL & 70%, B

&

k=l
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Fig. 3. Immunophenotyping of blasts at erythroleukemic blast crisis. (A) Blasts of patient 1 express glycophorin A and coexpression of
CD13 and CD?7. (B) Blasts of patient 2 coexpress glycophorin A and CD33.
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A5l dig Wkgo] 20% ot w9 Wi Hg AEI S
-6/HEE vl FTH15] AWy EAE7E 19774
Rosenthal 5ol &8 &= BIHE o]F[6], 2MIHHC0E Hix
2tk BHEE EyaEe] dAvitt tEu Js BY, 33%
oA 10.4% 2. TRFSITH, 10, 16, 17].
CMLE] HuldWA BA|E97)9 Ak 715 20029 WHOS]
71zl uhet 4-/‘1]3:7- ] ] o] 71%& W&, AW 8 (erythroid
leukemia) ¢] 7| e AFE JYT F girh AU
e B2 Gololh B8] BAE 0% olYE DI, B
T 7 NE F ALA AE7L50% o)dely, HADTFA Al
TOHE 20% o)1 73%-(erythroid/
myeloid leukemia, M6a), v I 43 A|E = 80% o]Ao]
YA A, FFob7t uUAl F7FEIA 9a(<3%) A=
A LAANEN} e A$(<10%), (pure erythroid leukemia,
Mé6b) 2 Aojg 4 9ItH18-20]. I} WHO 7|&0] 1}127]
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NES WEeng A3 Ao BRI e EA7L
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Fig. 4. Karyotyping at Erythroleukemic Blast crisis. (A) 46,XX1(9;22)(q34;q11.2)[3]/52,idem,+8,+12,+18,+21,+22,+der(22)t(9;22)[17] in

patient 1. (B) 46,XX,inv(3)(021926.2),1(9;22)(q34;911.2)[20] in patient 2.

16 - 100

- *- BCRI/ABL QPCR
< 14 | — Blast(%)of BM L
S nucleated cells /Y 180
< /
S 12t /
£ /
= 107 / {60 §
< 08+ / 2
S g
8 06 F / 440 o
ks /
o 04 r !
IS oo - 420
¥ __ -4 Imatinb  Imatinib BMS-354825

02 _.-- 400mg/d 600mgid * 70 mg bid
0 0
D1 D80 D161 D198 D217
chronic blast
phase crisis

Fig. 5. Quantitation of BCR-ABL chimeric mRNA compared with
percentage of total blasts of bone marrow nucleated cells in
patient 1.

A 12 Ak Al Z QAR ArraZAE 20719 AE B
Ph @A77 #2= Itk A EAx7] FAA A7
Fig. 49} o] BE FE37 127t t(9:22) FE0I9 olF
B A extra Ph FAAS H|ZE3ta, 8 12, 18, 21, 2231 44
Ao F7H o2k o)ide] FRtE o] UTHFig. 4A). i
A (hyperdiploidy) & imatinib# BMS-354825%8 %o %4
%9t} Rosenthal T& 7¢9] ZMEA TAES7] $x} = 49
oA B7H Ph FAAl T8I I AEEY F7HE #E
aFAtHe6]. CMLQ] BA 27104 o]x}A] oo R /g
@iolt, AN RATSNE 5
t}. 82} 2+ imatinib A& & ¥E
2 e By 2 G &

% rlo <

7N EE EF inv(3)(q21926.2) 7}
22) &0l inv(3)(q21g26.2)& CMLE 7}

& 710l AF F7kEE GAA o) dolB, $ial 29 A
T A BAES7] o)A 71 inv(3) (q21q26.2) ©] A
19cHd, CMLe] Agg w2 58 5 AAUS 2= ’\PEEI
o 3 5 CMLe AugwA AZ$7] 24 FuU)
BYsgo11]. 4 52 F ood EF Hrlgoz t(3,21)
& Fuket *% EO]*}U% 0]—3— CML 3}

(a26:q22)& Hr} 4F 2Hsto] 4_/%547] «l %1»5 @IXU‘
T AME AR sl 1ey ARES FEdME

F7HAQL £(3:21) (q26:q22) FAA] ool #FEA] gtk 12
wt(3:21) 0l 3q269] EVIL 4271 #efsha, & Sd 29 &
2o A FZH inv(3) oM 3q26 Al LS EVIL A7 &
of3tBE CMLOIA EVIL #327F Ay BA|x 97129
st gt 71 A7 28 el I oo A
EAEL7101A #2H HFO = ring, dicentric, = tricen-
tric FAA L} 72 F7HE Q1 GAA o] FAZAL9], 47119 Ph E4
AE 7H hypotriploidy[8] Fol Utk AR AWEw/g
EAES7e] M7t A, SolFolgty & 4 e F4A &
2L opF itk

BCR-ABL chimeric mRNA AZ# AR EAYESHQ] 7
AZIHEC] EYEHA @A) CML SRS ofy} Ph 44 ¥
A FEp w8y Fxe] A5 WS Be O I HA)
7b H ATk AAZE B qHAL FHELANGol= LightCy-
cler (Roche diagnostics) S AFESIRY, A2 Ao 2= £(9:22)
Quantitation kitE A3} BCR-ABL/G6PDH ratioS -3}
Aol AT, A7 BEA A9e) 24 BAL 2
9] FA °]Xd AFoA Bzl = 1 log oW e 3 AlelE

ﬂ

o N
e

=]
Aete

Holz ASZ 7Hslri24]. 84 19 49 o8] X BCR-
ABL chimeric mRNA AZFAAE Algeiict dxgHo g

A A 23 w71(19) 9 0129913 imatinib A&



£ 80U7H Aget F(80Y) 0l 02582 2318 T7lstel, CML
o] X g0 WheakA Ry AP Ytk wEA 717 T
BEAZSE Y & 7FsAo] Adtke AE 45T & AT
(Fig. 5). EAXZ71oE A4 37E 14098 ¥Hd719] oF 114)
Z ZUheglen, o) T ® F5 §919) BAX S v$- 4
3= 2742 YERgItE CML 04 AA7F JAA £3E
2N M S B8 BCR-ABL chimeric mRNA $X|2 7HA]
e A A9 AP S A3 e TAAZA FE8ATh

o OoF
i

A 242w @Y (chronic myeloid lenkemia, CML) <] 24l
A7l wig ZEA vepdth AAEL imatinib
of whakA Bt AWEARA BAIES7] F FHE HAL
7 3= BF CML X%t % imatinib 400 mg/day®] A
L 7Yy 6h s ANE & EAEY7E K85
LAMETL 2H2E 654% 9 54.8%F JERASIAL
TA AE F FFokre Hl&o] 20% ol Feldtt F Sl
£33 ALl glycophorin AS %33}
WA EAZVE FREA 25 AEE Al 93
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tinib X 89} BMS-354825 x| 8ol BT uhS-317] Qoly RAE
71 699 F el FHE NI LR APGEIGiTh #4) 2=
imatinib X F AEFAEH Fukg Aol X FF F5odS
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