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Acute Lymphoblastic Leukemia with Philadelphia
Chromosome and Monosomy 7

Gui Jecn Choi, M.D., Hya Jin Chun, M D, Dong Seck Jecn, MD.,
Jas Ryong Kim, M D, and Myung Soo Hyun, MD*

Department of Clinical Fathology, Collage of Medicine, Keimyung University,
Department of Internal Medicine, College of Medicine, Yeungnam University”, Taegu, Fores

Background : The combination of Philadelphia chromosome(Phl and monosomy
T{-7) was rarely observed in acute lymphoblastic leukemia(ALL). With the results
from Immunophenotypic and molecular analysis, Philadelphia chromosome positive
ALL with monosomy T(Ph#/-7] has been considered that it may be derived from
neoplastic transformation at the pluripotent stem cell level, We compared the clini-
cal, laboratory, and hematological findings between 5 cases of Phi+/-7 and 5 cases
of Phi*) without monosomy T[Phi{ /N7,

Methods @ During the period from January, 1995 to December, 1996, total 72 cases
of ALL were confirmed among 259 cases of hematologic malignancy with bone mar-
row cytogenetic analysis. Among T2 ALL cases, 5 cases of Phi{#/~-7{monosomy 7 or Tg
abnormalities) were compared with Ph only or Ph without monosomy 7CPh{#)/NT] on
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the hematological, immunophenotypic, other laboratory, clinical findings and event
free survival (EFS). The karvotyping of the bone marrow specimens was analysed hy
short-term unsynchronized culture methods such as overnight coleemid treatment
and 24 hours incubation following ethidium bromide treatment.

Results | The mean age of Phit)/~T was 30.6 + 12.8 years, and it was signifi-
cantly different from that of Phi+)/MNT (p=0.008), Four cases of Phi# /-7 were classi-
fied as ALL L2 subtype, and 2 cases revealed CNS involvements. Immunophenoty-
ping was positive in CD10, CD19, CD20, CD22 and HLA-DE. But one case revealed
pre-B-lymphoid lineage with positivity in CD34, CD13, and CD33. The response to
chemotherapy and EFS was very peor in Ph(#)/~7 group, and the mean EFS was 3.2
+ 1.9 months(p=0.014). All of 5 cazes showed induction failure in chemotherapy,
relapsed with bone marrow, CNE and extramedullary involvements, and expired due
to sepsis.

Conclusions : FPhi#)/~7 ALL had very poor clinical course with being resistant to
chemotherapy and unfavorable prognosis, revealed L2 subtype by FAB classification,
and was slightly clder in ages compared with Phi+}/N7 ALL. (Korean J Clin

Pathol 1997;17(4):519~29)

Key Words : Acute lymphoblastic leukemia,
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Fig. 2. Comparison of the age distribution
between Phi+/~7 and Phi+)/N7.
The mean age of Phi+/-T was 30.6 +
12,8 wvears, and mean age of Phi+)/NT
wag 11,2 = 12,8 years, It was significant-
ly different between Ph(+/NT and Ph{+ /-
T p=0.009). AS Fhiz)/-T, Bi Phi+}/NT.

= e SHEETAYEY 3448 HadHE
20.54 gk, Ph(9)/NT 54d¢ 277 del(Tg) & =
_#ahe Ph(+)/-7& Jehile £3e) 932 Table 14
A BE dhel g Phi+)/~7 83y 5w wigds
2 30.64(30.6 + 12.8)92, Phi{+/N7 d=2 59
2 HEEEE 1L 24112 + 5. 424 Phiz /~78

b3

Fig. 1. Karyotyps from patient 4
wuith 451}§}§,'7,t{9?22}
lg34:q11) (15146, XX [5).
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Fo as

Fig. 3. Leukemic blasts of patient 4 at dizgnosis
on smesred peripheral blood{4: = 2000
and biopsy of bone marrow (B @ * 100).
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Comparision of EFS
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Fig, 4 Comparison of the EF3gvent free sur-
vivall between Phi+ /-7 and FPhi+ /NT.
The mean EF3 of Phi+)/-T was 3.2 = 1.9
months, and mean EFE of Phit /N7 wasz
10,0 = 4.7 months, It was significantly
different between Phi{+)/N7 and Phit /-7
(p=0. 014}, A Phi#/~7 . Bi Phit /N7

Table 1, Cytogenetic Results of the 10 Cases with Ph Pesitive ALL

Phi+ /-7 @@ HZE 2k T2uly s
W 44, 580704044, 580 + 43420093, FAL3E
A T4gidL, Hagre HE 20,600/ 6LH). 22
g Famabd AEEe ZAEE HnE & AZ¥H
of NAC ¥]gc] Hof, ol g ggaze) 20 B
#Hadg veln geddFig, 3. 93 9 Sl
B EREe] 2h) 65, TIEBE. T £ 16.30%, 9L 10911
+ 6T %%, PODEMEE &40 PABEHER kY
Tz ek g eplglc), dEEE s 854 (FAR)
FHPETARE 2 L2¥e] 543 442 FAl 5
(Table 2), HA=LaZ@E® APl 5« 25«4 CDIO
(+), CD12{+), CD20(+), CD22(+) 2 HLA-DR(# 4l
parly pre-B & pre-B-lymphoid lineage2| HY
FHEE Ve o3 1ele CD1AE, CD33H,
CDA4($ & @4 JeERlE biphenotypic lineage®
o} old] whEle] -7E FukElA] @ Ph R EE G4
F 4424 2eE CD13, CD3ds 25 #Hdle
biphenotypic lineagesdi, ok 24% ectopic .
CD13 whdalgich(Table 3}, Phiz/-7x 54 F 24l
Auks] EaAEA AEe] 23S dehgn #1F 14

Patiants

Cytogenatic results [examined number of mitosis in mosaic type)

SPhiH AT group:”
Case 1 (M35

42, XY, L0313} (p23iqad), -7, -9, £ {9: 22) (g3diqll), ti11:19) (g23ipla), -17, -1804)/

41, XY, (3113} (p23:gad), -7,-9. £{9:22) ig34:q11), t(11:19) (g23:p13},-17, - 18, -21(4)/

45, X, del (T (gad—36), 10922 (nddiqll), -14, der (200 £ {15:200 {g11. 2~13:q12~13. 1)

45, X¥, L6 Tider (908 (9: 221 (p21. 3:p22iq11. 2iq13. 3}, £{9:22) (g34:q11), -15(8) 7 46, XY(1]

48, Y1271 46, XKW, 109522 (qa3diql 1) (1] /4T, 2%, £{5:7:8) (pl5. 2%pl3iql L. 2 +der (T £15:7:8)

48, XY [2]
Casze 2 {M/20)
Case 3 (M/25) 46, XY, 609122} (qadiql 11 (12] / 46, XY, -7, £19:22) (g34:iq11), +mar(3]
Case 4 {F/22) 45 XX,-T,t(9:22) (qadiql 1} (151 / 46, XX[5)
Case 5 (F/51) 45, XX,-7, t(9:22) (q34:q1 1) [13] / 46, 2XX011]
(Phi#) N
Cage 6 (F/T) 45, ¥, £{9:22) (g34:q11) (3] / 46, XXK(15)
Casze 7 (M/11)
Case 8 (F/5) 45, X, 119:22) (3430113, del(der (9)£(9:221] (p22), -20016] / 46, XX (2]
Case 9 (M/18)
(pl5. 27:pl3igl L 2, L0922} (g34:q11} (2]
Case 10(M/LE) 46, XY, £{9:22) {q3diqll)

* Phi+}/~7 : Fhiladelphia positive with monosomy 7 or Tq abnormality.
** Phi+}/NT7 : Philadelphia positive without moncsomy 7 or Tg abnormality. Tp abnormalities are also

included.
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Table 2, Clinical and Laboratory Characteristics of Ph Positive ALL

y WBC Hh FLT Blasti%) Cytochemistry Diagnosis CHNG
e I i PE  BM of blasts (FAR subtyps)  involvement
<Phit) /-7 groupy
Case 1 44,200 9.2 20, 000 TP 844 FASH, PODH ALL {L3) #
Case 2 58,000 5.1 11,000 T 94 PAS(H, POD() ALL (L) -
Cased 6,800 7.5 19, 000 38 97 PASH, POD() ALL (L2 #
Case 4 110,000 21 19000 685 80.2  PFASH, FOD( ALL (L2) ND
Case 5 3900 116 70,000 B7 95 PAS(H, POD(-) ALL (L2 -
SPR{Y/MNT groups
Case § 52,900 f.4 166,000 9) 915  PASH, PODH ALL (L1} -
Case 7 53,400 9.4 113,000 76 904 PASH), POD{+) AL, mixed* #
Caze 8 21350 4.6 10,000 21 767  PAS{, POD() ALL (L1} -
Case 9 14,000 146 4, 000 5 BLE&  PASH, POD() ALL (L1} -

10.3 24, 000 G4 41 BASE), POD) ALL (LZ) =

Caze 100 58,000

* 1 CNS involvement at relapsad state,
** ! Confirmed by immunophenolyping,

NI : Not determined,
Fhi# /-7 : Philadelphia pesitive with monosomy 7 or 7q abnormality,
Fhi+/NT ¢ Philadelphia positive without monosomy 7 or Tg abnormality,

p abnormalities are also included.

Table 3, Immunophenotyping of Ph Positive ALL

_ B-lineage T-lineage _ Myeloid-lineage
Patiens  pA-DR  CDI0 CD19 CD20 CD22  CD3 ODs D7 CDI3 CD33 CD34
{Ph i+ /-7 group}

Casze 1 + + + MDD MND = = - Se = =
Caze 2 + + + + + = - 5 i £ +
Case 3 + + + MND N L = A Ak 1
Caze 4 + + + = + = o = L - E:
Casa 5 + + + ND ND - = = = - -
{Phit) /N7 group>

Casge 6 + - + + - - - - + + +
Cage 7 + + ¥ £ . 5 b s ! B
Caze 8 + + * - + - = + - +
Case & + + + ND ND e I + - -
Casze 10 + + + MND ND = L = 5

MND ¢ Mot detarmined,

Fhi+/-T : Philadelphia positive with monosomy 7 ar Tq abnormality.
Fhi+)/NT © Philadelphia positive without moncsomy 7 or Tg abnormality.
Tp abnormalities are also included.
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Table 4, EFS, Treatment Cutcome, and Current Status of Lhe Ph Positive ALL

Patients EFs

(Sex/Age) ety Cuteome Current Status
{Phi# /-7 group:

Cage 1 (/35 1 BM, CNS DOD

Caze 2 (M2 B R" 0D

Case 3 (MA25) 3 BEM, CNS, Bone®™ DOD

Case 4 (FA22) 2 IF Do

Casa 5§ (F/51) 4 B B8]8]

Phi+ /NT groups

Cage 6 (F/7) 7 BEM A, on therapy
Case T (ML) 8 BM, CNS DO

Case 8 (F/B) #17 R A, on therapy
Caze 9 [MSLE) WNI» R MDD

Case 10 (M/15) 8 R A, on therapy

Mean EFS of Fhi+)/-7 ALL{3.2 £ 1,92 months) was significantly different with Fh
positive ALL without -7(10.0 = 4.6% months), p=0.014.

EFS. event free survival(the interval between study entry and induction failure,
relapse or death from any causel ; BM, bene marrow relapse NS, central nsr-
vous system relapse i IF, induction fallure ‘R, continuous complete remission
OO0, dead of disease ; A, alive 3 ND, not determined ; Phi+) /-7, Philadelphia
positive with monosomy 7 or Tq abnormality s Fhi+ /M7, Fhiladelphia positive
without monosomy 7 or Tq abnormality, Tp abnormalities are included.

* aplastic marrow status.

** mallealus fibulae was involved at relapsed state,

Lo TR E @ AEEUTHTable 2 R 4).
gatey A#F 2 ad g el 3 EFSE Hlx n &
& Az Phi¥/-TodMe B3 EFS7E 3.28.2 +

LaANRE Phi+/NTEe 10.0010.0 = 4. 170
vl frelskA sk (p=0.014), Phix/-To&
wwgzs| 374 F S8 A, AL R &
ADAAH 2 Gole) Bt BRA Apgele S8 A=
@ a3 9 4TS sl Table 4 3 Fig.
4), °1F o dE 433 dgayes A I4P
g Rdes g HUFe APPSR @l¢l
wksle] Phi+)/NT7E 5l 25 3ddA fdsE
B 1de grldez Ay AR 33FH] F
whele] #ale] gHE € F wlnh

FHPzpAMEEd A JeRds 109:22) (g3ds
qll), & Phe dlm# «F7t B3¢ o= & A
sl@, 5% o|slels H¥3q) Phet ohE Welde A
#}E Helr|xe &, HESduIdzs dEA §
slpwle = #EE Phrl £45HE #Hik| gz o
(1,2]. Ph %4 S42=4ugde topeds] Hrh
Aalda of 3-quiAE o £3 23sie], HF A8y
&9 ok £33 DT $&o] UE FHIAZTAY
gHTEo o Zthn BUl]. =3 AdEEE 8
my Fse dF7F Pho 44 S48 TA9ERY
Aepoh w4 o ESscn 22 g6, 7).
Crist S0612] 23] g3bw, 32,5192 Lot 4%
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ErduiEdes 5897 Ph %4 935 Jehggan
vl dle] waFolA Zs| gaun, 22 Wy
7 £3 FAE B/ L2g] #egzq 5428 el
el common ALLZ) W ZHEL pap Sy
A Ae et ek sk,

Hamaguchi F(16]& early B-lymphoid (CD10,
CD18, HLA-DR) ¥ myeloid (CD13) E9-E& =s =
A 25 At 2 Phis/~7 @88 490 acute
mixed lineage leukemia 245 Hadlgsd, 3
feoz: FYP=THEEe] (8o s Aoy 7
Folde), oF 14l de novem S FAY T
WEyo|dn, ohE & o AEeld 3 SHEAEHA
= o] B3le] #eld Ha CD13E4lE =)#2] Blin
eagePHE #r F4lH $Hibs mixed-lineagesd
th 24 2F mdErRdEds Fukg gEpa
RAE 3225 op] 9 en] de noveR dAE Al
ZydmEgelgickn gl EAlAE gl S5
ZHEE 144 m-BCR-2(ber 312 3 2% vz
& A@EE zhe BOR penefl #Wa| introns
FAa Aude] #elLlgin, ofE 14¢Me= M-BCOR
A fraa AudE B £ ok Aajeld Ig
heavy chain gene(lg H) &l #37 ge]de] #el5
flon] 49l2] Phis /-7 34 vSerauzinie o
Hal ohgd T ESL Doz Hag HAag dule
siek. 47] 2edelde gskA HEAY(L-AdVPI2R
g welrh fFresged, #el7)ze) et 16E 3
4 FEgn, lde Fee|4 s Az sgga s,
Phi+}/~7 SHREFHuEHa] «FF F2417]7] ¢
e 27 o FFHeln 32 DeF Az8y
{more-aggressive-post-remission therapyle] &5
Hie d3olgta sty B Aalse) A9 seg) 4
21 Phit) /-7 #4e] #alge 3Faiel Hoty B3a
Mol ¢ S o) R4 Raln 25 Aieled 29
F 25 & AHde Z5 Agele ANE Be 39
o 2 9= o] AapEe] Phi+)/-7EY S5
doetaed 54 2 dddel disled 2R, 17, 18]
staled, 59 Maddex S017T12 Phiv) /-7 Sapzs]
A ghdgtE fo] A2at ok 25%F To|H, A Fe wE
£o W olite g Haalsoh

# 2o Secker-Walker F(19)2 Ph 94 §4=
TN A 2 lineagethebe] o Fe o]

Ale d84E Badlgled, Ph Y SYE =74
& oA FrlE TR ERssct 254 2
A =5 RHE Hol Ph ook Tz pduiae g
stem-cell case2, datpAd 85 ALE lym-
phoid-committed casesty FEslwE=d, Eale) 2
71 % B39 %E 29 vha, Adae] ok
& % & F8E rlAe dalr) ohdgicka Bo
atsivh. Phit) /-7 @l3le phyt okdsl G40 g =g
A HE 37k Jadn 2o n 997, 18).
-TE SR ETAY Yo} SHolaAE, Wy
¥ ATEE, ol2b SIS % By
He f495 ojdez gy glen, FAQZYwW
Y % TSN EY e £3] 2EdE 239
ohqe}(1,6,7,20-22), -7 E U o|abgrde] by
fo| gon g w: WHIHI o ByYFS
2 bt Balelwil], -Ta Bl Eaida 2
AUEEEL MAZIHE ofz] B alsEAe w4l
gk TH d4de] gt Ee REA e 137 e
ol 4 Aol (locorotor defect) [23)5} S ale] Zelk
4 FHaHputative tumor suppresser gena) [24)
o 2= gle HoE dEAT g =3 ey
e A 7oy TH G4 34 gyaA
ate]l dEez Bddsld 24 B FHA (mutant
recessive allele) /b 40D 4dzisan gl=d 79
d8de] L4 T Hio] abl-bor A FEEE
1At o2 waeg ol da alejaln s
o gk & dhdel digdsaz 3R 2ol gle 7y
FaH e Eddeld dFwdale) wied skate] A
& o] gva WEAR e, ols wetelEoy
Wilms T4 ojo] 98 Abdelel(1, 5 25-27. 7
W3 Al $32F c-erbB proto-oncogene s
EHeM HYHHE {F83E avian erythroleu-
kemia wirus® v-erbB2} #4189, erbB proto-
oncogene % epidermal growth factor receptor?}
25 T A4 mappingd et o)Se] 34
A3=E =22 oncogens AERAlole| FAMo=
dEgcia gzEn eh20]. -Teo] ol =4
FAES AeHoz 43 2 S48 AE Rl
St AE B B2 F4E FuUgiths Alde] -7 2%
cEale] FE e widk AHI Aa) delgaa,
~T2] commen lymphoid-myeloid progeniter cell2]
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d g ojgle] fElEd glvhkm Bmateoh20, 28).

Chan F(2008] 23 289, 1d= 8544 3
zZ3 25 #yabs biphenotypic leukemia®lz, 1
A= de novo FHHZEFHAYARA N FHEFTAY
Huoz or7hye] Adu] EZHEEe] WelE vpehd
Axgcty e ¢1E B8 -7 common lym-
phoid-myeloid progenitor cell] 984 ojga)
Hel 2182 & & Uotn Ao

w3t 7lE4 EF 123 e Shannon F(24)
2] Baefa Tq22-24+) A« 883k 2F probe
2 ol gate A Ed e w8 (restriction frag-
ment length polymorphisms)it4& e, 715
A Fo]g 4 E s fAAH AglezMe TH H
A3 FHFEERA R RS Aol oz ele F
Azxge)xgh 2RxHo s XHEehy, ooy FHE
9l #abe] o)Al Fe] Wy ae] Tojsielzin B
sk e,

¥ #abEE FPh Y 4= YaOEbes -T2
FE Afs) 59 g8 A5 v mdd s, g
Ad®, AEFHEE 54, dHEYY, A=e d
#oaked, AEFZE Y HE S felE Aels 8
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