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Prognostic value of metaphase chromosome karyotyping and
fluorescence in situ hybridization in patients with
chronic myeloid leukemia

Li-fang Wu, Ruo Rao, Shu-wen Wang, Meng-juan Xia, Hong-xia Yao
(Hematology Laboratory, Hainan General Hospital, Haikou, Hainan 570311, China)

Abstract: Objective To investigate the prognostic value of metaphase chromosome karyotyping comparing
with fluorescence in situ hybridization (FISH) in patients with chronic myeloid leukemia (CML). Methods The
metaphase chromosome karyotyping was performed in 171 cases of CML patients and the FISH was performed in
218 specimens of CML patients. Results Among the 171 cases of CML patients, Ph chromosome was detected in
116 cases (68%) by metaphase chromosome karyotyping, and 22 cases (13%) of CML patients had other chromosome
abnormalities. Among the 218 specimens of CML patients, FISH showed that 174 specimens (80%) were BCR-ABL
(+). Of the CML patients, 76% were detected with the expression of P210 fusion protein, 3% were detected with
the co-expression of P210 and P190, and 0.95% only expressed P190 fusion protein. Also, FISH revealed that 18%
of the CML patients had partial deletion of der (9). Conclusions The detection rate of FISH is higher than that of
metaphase chromosome karyotyping. Metaphase chromosome karyotyping can detect Ph chromosome and other

chromosome abnormalities. FISH can detect the existence of BCR—ABL fusion gene. Also, FISH can show different
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types of BCR-ABL fussion proteins and partial deletion of der(9). The two mothods can be used to show more

information of CML patients, and play important roles in the diagnosis of CML.
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ABL fusion gene
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12 Wi BT bR " R 3 A2 A (chronic myeloid
leukemia—chronic phase, CML-CP ), il # ( chronic
myeloid leukemia—acceleration phase, CML-AP ), =R
1 ( chronic myeloid leukemia—blastic phase, CML-BP ),
CML EFRYT e A E B8 2 B PR IR 7 58
4 %% f# ( chronic myeloid leukemia—complete response,
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GLP BCR/GLP ABL ( b5t 473 5 BRI 3l FR A
A o ARG S UL T TR
124  HE4a4  H Olympus BX51 ( HA Olympus
N POt B AR EE7E UV/Rhodamine/FITC = {5, 3€ 6
R S WO AR 3SR T, BRI 53 AT 200 >4
M, FHYL AR5 HT 2258 VideoTesT-FISH 2.0 (4% i
VideoTesT A ] ) ¥4 TEUGRAEFIRLE
125 B Aa4ERP:  a6(55 0 ABL 54,
fLT 9 S ik, sEM55 8 BCR 55T, AT 22 %
Jeafi, ML afFS SR E s ESn BamEe, A
HREGE T . IEE ARG S 2 LU afE S m 2 4
Zafs's, LReES . SEHRGES R . O2404a
oGS . 14MgaFEs . 1M EAFYS, fn EEW
ZLE M-, 7R P10 fE R 5 @ 1 MELEAfFS
LAZREfES . L DEAES, 38 der(9) F1EFS)
B (ABL 5% ASS FEHEK ); B 1 MLEfFS . 14
Zef5s . 2 MEAGS, FURRERZLT m- 1Y, ™~
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ST, 116 B H ph Jeak, KR8 68%. Hr,
CML-CP %) 2. CML-AP. CML-BP. CML-CP & # .
CML-CR H35 A9 Ph YL@k H R 53510 80% . 100% .

2.3 FISH#&HZE
218 f4i] CML £ & b5 A fif FISH, JCAS o] 46 0 b5
A, 174 K4 BCR/ABL 3£, # %% 80%, i

85% . 60% Fll 28%
222 HEApbFEAaA

171 ] CML F&prA 22 fi)
AL R AT, BEERFI T 18 AT R
SRR, IR 9, 22 B LA AT Hif Yy
ARG s, WA 0. BT, R

CML-CP #]i&. CML-AP, CML-BP, CML-CP & # |
CML-CR & # £ i 2 73 3 8 93% . 100%. 100% .
75% F139%. 1 1] CML-BP &K der (9) #4307
SRS, H= R R 8 28R R P190.

2.4 FEMEIZESTS FISH R HZRER

Sk FISH X} BCR/ABL il & 5L R G H SR 5 e e iR A%
223 ARird 1716 CML BE A, 22 4] BTN Ph e AIRRR R R, ERAGIFER
PRAS R 3 2EAR D, BihE 22, RAEF B AT 0T 5> X ( x’=7.249,P=0.007 ), FISH & YL A B 5047
2440 DL
MR 18 Bl HEHMZERERN CML B2EF
e ) AR 1 % P Al
1 5 29 CML-CP #]i2 46, XY, add (7) (p21), der (22) t(9; 22) (q34; qll1) [6].
) & ” CML_CP 4715 46, XX, t(9; 22) (q34; ql1) [6145, XX, t(9; 22) (q34;
qll) , -13[6].
3 i@ 58 CML-CP #]i& 46, XY, t(9; 22; 11) (q34; ql1; ql4) [2].
4 i@ 32 CML-CP #]i& 46, XX, t(9; 9; 22) (q2l; q34; qll1) [7].
5 & 27 CML~CP #]i& 46, XX, add (17) (p12), der (22)t(9; 22) (q34; ql1) [5].
6 5 25 CML-CP ¥Ji& 46, XY, t(10; 22) (pld; ql1) [4].
7 e 61 CML-AP 46, XY, t(2; 9; 22) (ql4; q34; ql1) [10].
8 S 30 CML-AP 50, XY, +4, +6, +8, del (9) (q33), +der (2) (ql1?7) [7].
0 5 " CMLED 45, XY, add (4) (ql0), t(9; 22) (q34; ql1), —13, del (20)
(qll1) [4].

10 B 45 CML-BP 46, XX, t(8; 21) (q22; q22) [6)/46, XX[4].

61, XYY, -1, -2, -3, -4, -5, -7, +8, t(9; 22) (q34; qll1)
11 L2 47 CML-BP x2, -11, =15, -16, -17, -18, +21, +der (22)t (9; 22) (q34;

qll) [6].

2 7 Y CML-BP o 1;2’2’_1137’ —1j1: —515 i16T8L1;,(9;222[z]). A
13 UL 25 CML-BP 46, XX, t (9; 22) (q34; ql1); i(17q) [7].
14 5 52 CML-BP 45, XY, -4, add (7) (p10), t(9; 22) (q34; ql1) [3].
P ” > CML-CP 2 oo _1;:14_)3: t+ (:z(iz )3)(q;Z;lo:ll(112)2[i]/’46jrd;Y([31].; v
6 5 . CML_CP 45 46, XY, t(9; 2{122;(@:142% ;11’1 )d:]/(4166,)id(e(:,l?t)([é]; 17; 3) (pl3;
17 L 31 CML-CR 50, XY, +4, +6, +8, del (9) (q33), +der (2) (ql1?) [7].
18 5 37 CML-CR 47, XY, t(95 22) (q34; ql1) , +mar8J/46, XY[2].
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WA 3 SRGERE R E o0, We(9;22511) (q34;
qll;qld), 1(95;9522) (q21;5q345ql1), P t(2;
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3.2 FISH
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H 1Y) BCR/ABL fili £ 55 PR 3 58 55 Sk i) i — 2,
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CML 1) BCR/ABL fili 45 55 A 3= 22 W7 24 1 Ty ¢
e, HEE A RE Y2 P210. RAVANDL 45 " 4t
T >1000 ] CML 3, KB CML K25 07T 32 20T
ST VANG R <1%, 0T UREEWT 5 i S e 5
INo AWFFESE BT, 3.00% CML 3% BCR/ABL Flgy
FEPR P A AR 12 P210 25365k P190, 0.95%CML
B BCR/ABL filvey 5L DR 7= A 1 2 128508 P190.

SINCLAIR % " 1 46 R IIFHGE der (9) FAF
G 5 BE AR AR R R Y], I
SRA IR APERS N R . AR, 18% CML 3%
FEAE der (9) FRAPTFHNE , 55045 " s —2.
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5 FISH f, o 8 flbnAs (4.6% ) Y4 A% 4
BT RIEHAZEL, {6 BCR/ABL RlvE 3L IO, 3R
Bl ) BCR/ABL JEEEHE, 590115 7 i R 3 —3.
FISH A B Frl % CML (9121 ™, #£ CML #5735 Wi
A AR

FISH 7] DL i X 96T 3 81 B 15 303, RIRl
Fe R EENE R BET LRI BCR A
WL B, TG der( 9 )AIEBITFEHIBRG . (HIE,
AR 015 5 O SR 00 525 Y R AL 3 AT 1Y
45t

171 B R AR ) CML SR EFRA R, 22 4]
PRAR D 7 240 /0, B2, ARREHR BT /4 7 2440 o
1M FISH A2 40 24 i 52, o] LUk F 464
Sy A .

Yt AR RIS AT DL IR A SR A Y, RS 4
I T g R RUE L, {3 FISH HEERIN BCR/ABL
A BE R R AR T 91

g Lk, YRR 0TS FISH 2 Fhastfk 2%
R 7k 53 SR AN [ s AL (5 5., PRGN AT
K ARXT CML 21, FH 24 B i s S A n] 5 1A 40

& % X #k:

SKRZE, VLB . MRS W BT AR [M]. 55 3 . dbst B
S RRAL , 2007 134-138.

MICHAEL W N, JOHN D, GODMAN M, et al. The molecular
biology of chronic myeloid leukemia[J]. Blood, 2000, 96(10):
3342-3343.

MELO J V. The diversity of BCR-ABL fusion proteins and their
relationship to leukemia phenotype[J]. Blood, 1996, 88(7): 2375-
2384.

BEACRL . MU AR A% R PR M. R« RKHERA R
JEkt: , 2003: 46-61.

PRT , ST, BEKAL . 600 {118 PR KL A0 A L (4 A A 15t 12 27
SAT ). AR BE R LA 1998, 15(2): 85-88.

SR B, T, A AR R R R A A P M
FRRS T [0]. FPAEARI RS |, 2015, 13(8): 1320-1322.
I, 20, MR, 45 . P Mok A R O im0 20 e 5 A S
TENNEIA A2 AR [T, EEAAIFGE AR, 2014, 43(1): 108-

(1]

[2

—

(4]

(3]

(6]

[7

—

- 02 .



%14 RAT, A YeOARBEI T SO A A BN e A B 1 IR 26 T S

110.

(8 3k¥F , ZHHE  BIKIE , 5 . JOCIRNLASSAHAG PR AL 1 1M
G2 BCRIABL 4 3Kl e g i 11 B HE R S (0], SR
“fZuiks 2012, 28(5): 825-827.

[91 RAVANDI F, CORT ES J, ALBITAR M, et al. Chronic
myelogenous leukaemia with p185BCR-A BL expression
:characteristics and clini cal significance[J]. Br J Haematol, 1999,
107: 581-586.

[10] SINCLAIR P B, NACHEVA E P, LEVERSHA M, et al. Large

deletions at the t (9; 22) breakpoint are common and may identify
a poor-prognosis subgroup of patients with chronic myeloid
leukemia[J]. Blood, 2000, 95: 738-744.

+ 93

[11] S, B, ST, 45 . Ph Y pA A MR A A i
it 9 BYEIREI Y FISH 5T [J]. ARk 24 | 2006,
27: 183-186.

[12] ik, 2500, U, 55 . 9 ST A g (PR AE M AL 2 R 1 5 731
TRV B S [I]. RO EAAIR L 2016, 42(2): 301-304.

[13] BACCARANI M, DEININGER M W, ROSTI G, et al. European
leukemia net recommendations for the management of chronic
myeloid leukemia, 2013[J]. Blood, 2013, 122(6), 872-884.

[14] National Comprehensive Cancer Network. NCCN clinical practice
guidelines in oncology, chronic myelogenous leukemia version
2: 2014 [S/OL]. [2015-03-24]. http://www. nccn. org / NCCN
GuidelinesTM & Clinical Resources.

(FEHT i)



