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Analysis of immunophenotype ,chromosomal and molecular genetic abnormalities in adults and chil-
dren with acute lymphoblastic leukemia
ZHANG Junwei
( Department of Clinical Laboratory ,the Second People's Hospital of Jiaozuo City , Jiaozuo 454000, Henan Province ,China)
Abstract: Objective To analyze the immunophenotype, chromosomal and molecular genetic abnormalities in adults
and children with acute lymphoblastic leukemia (ALL). Methods A total of 139 ALL patients treated in the Second People’s
Hospital of Jiaozuo City from January 2014 to January 2015 were selected as the research subjects,and the patients were divided
into children group ( <14 years old,n =57) and adult group ( > 14 years old,n =82). The immunophenotype , chromosome
karyotype and molecular genetic characteristics of the patients were detected and analyzed. All patients were followed up for 5
years,and the complete remission ( CR) ,recurrence, overall survival (0S) and median OS were recorded. The influencing
factors of recurrence and death of ALL patients were analyzed by Cox model. The survival curves were drawn by Kaplan-Meier
method and the survival analysis was performed by log-rank test. Results The immunophenotype detection was performed in the
139 patients with ALL, including 115 (82. 74% ) patients with acute B-lymphoblastic leukemia ( B-ALL) , 18 (12. 96% )
patients with acute T-lymphoblastic leukemia (T-ALL) ,3 (2.15% ) patients with null acute lymphocytic leukemia ( N-ALL)
and 3(2.15% ) patients with T/B double expression acute lymphoblastic leukemia (acute mixed type ). There was no significant
difference in immunophenotype between adult group and children group (P >0.05). The positive rates of stem/progenitor cell
marker CD34 and human leukocyte antigen DR ( HLA-DR) in patients with T-ALL were significantly lower than those in
patients with B-ALL (P <0.05). Kaplan Meier analysis showed that the median OS of patients with common B cell (com-B) ,
pre-B cell (pre-B) and T-ALL was 41,45 and 22 months, respectively ;but the median OS of patients with gene B containing
the proline (pro-B) was not reached. Log-rank test showed that the median OS of patients with T-ALL was significantly shorter
than that of patients with com-B and pre-B (P <0.05). The chromosome karyotypes of 139 patients with ALL were analyzed
including 72 cases of normal karyotype (51.80% ) and 67 cases of abnormal karyotype (48.20% ). In the adult group,34 cases
(41.46% ) had normal karyotype and 48 cases (58.54% ) had abnormal karyotype. In the children group,38 cases (66.67% )
had normal karyotype and 19 cases (33.33% ) had abnormal karyotype. The proportion of abnormal karyotype in the children
group was significantly lower than that in the adult group (P <0.05). The patients with T(9;22) karyotype in the children
group and the adult group accounted for 3.51% (2/57) and 21.95% (18/82) ,respectively;and the patients with T(8;14)
karyotype in the children group and the adult group accounted for 0% (0/57) and 7.37% (6/82) ,respectively. The proportion
of patients with t(93;22) and t(8;14) karyotypes in the children group was significantly lower than that in the adult group (P <
0.05) . Kaplan Meier analysis showed that the median OS of patients with normal karyotype was not reached, and the median
OS of patients with t(9;22) ,sub diploid, complex karyotype and other abnormal karyotype was significantly lower than that of
patients with normal karyotype (P <0.05). The univariate Cox analysis showed that the death risk of patients with abnormal T
(93;22) karyotype was 4.008 times higher than that of patients with normal karyotype,and that of patients with other abnormal
karyotypes was 2. 658 times higher than that of patients with normal karyotype. The molecular biological examination was
performed in 139 patients with ALL,including 93 patients (66.90% ) without fusion genes and 46 patients (33.10% ) with
fused genes. The detection rate of fusion gene in the children group was significantly lower than that in the adults group (y* =
4.617,P <0.05). Kaplan-Meier analysis showed that the median OS of patients without fusion gene was not reached,and the
median OS of patients with BCR/ABL fusion gene was 14. 25 months. The median OS of patients without fusion gene was
significantly higher than that of patients with BCR/ABL fusion gene (P <0.05). The CR rate of children and adults was
98.25% (56/57) and 82.93% (68/82) ,respectively;the CR rate of children was significantly higher than that of adults
(P <0.05). Among the 82 adult patients,the CR rate of the low-risk , standard-risk and high-risk patients was 0.00% (0/0) ,
87.88% (58/66) and 62.50% (10/16) ,respectively;the CR rate of standard risk patients was significantly higher than that
of the high-risk patients (P <0.05). Among the 57 children,the CR rate of the low-risk, standard-risk and high-risk children
was 100% (10/10),100% (41/41) and 83.33% (5/6) ,respectively. The CR rate of the high-risk children was significantly
lower than that of the standard-risk children (P <0.05). The CR rate of the high-risk children was lower than that of the
low-risk children,but the difference was not statistically significant (P >0.05). There was no significant difference in CR rate
between the standard-risk group and low-risk children (P >0.05). The recurrence rate of CR patients in the children group
and adult group was 21.43% (12/56) and 72.06% (49/68) ,respectively. The recurrence rate of CR patients in the children
group was significantly lower than that in the adult group (P <0.05). Among the 68 adult patients with CR, the recurrence rate
of the low-risk ,standard-risk and high-risk patients was 0.00% (0/0),74.14% (43/58) and 60.00% (6/10) ,respectively.
The recurrence rate of the standard-risk adult patients with CR was lower than that of the high-risk adult patients,but the difference
was not statistically significant (P >0.05). Among the 56 children with CR,the recurrence rate of the low-risk, standard-risk
and high-risk children was 10.00% (1/10),19.51% (8/41) and 60.00% (3/5) ,respectively. The recurrence rate of the



$ 62 - B 5 BB R

2022 4 539 %

http : //www. xxyxyxb. com

high-risk children with CR was significantly higher than that of the low-risk and standard-risk children (P < 0. 05). The

recurrence rate of the standard-risk children with CR was higher than that of the low-risk children,but the difference was not
statistically significant (P >0.05). The OS in the children group and adults group was (36.26 +5.69) and (18.85 +4.69)
months , respectively. The OS in the children group was significantly longer than that in the adults group (P <0.05). The OS of
the standard-risk and high-risk adult patients was (19.00 £4.16) and (13.00 £3.59) months,respectively. The OS of the high-risk
adult patients was significantly shorter than that of the standard-risk patients (P <0.05). The OS of the low-risk , standard-risk
and high-risk children was (43.56 +4.15),(38.16 £3.28) and (19. 10 £ 2. 58) months, respectively. The OS of the
low-risk children was significantly longer than that of the standard-risk children (P <0.05) ,and the OS of the low-risk and

standard-risk children was significantly longer than that of the high-risk children (P <0.05). Conclusion Compared with the

adult patients with ALL,the children with ALL have lower incidence of abnormal karyotype and molecular genetics,higher CR

rate and better prognosis. The bone marrow cell morphology-immunology-cytogenetics-molecular biology typing ( MICM typing)

has a certain value in the prognosis judgment of ALL patients.
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ALL B# & FET-HY 52 K 2 5k H Kaplan-Meier
B At 2, A A7 53 B R I log-rank K465 P <
0.05 H2EFAGIFRE L,

2 #FR

2.1 EREKWEERSH 4RIEK L2,
139 i) ALL g Byt Ay S e e A A, Horh 2t B
IR EL 2 5 11975 ( B-line acute lymphoblastic leukemia,
B-ALL) #3115 {5 (82. 74% ) , 24 T #2240 L
1fil % ( T-line acute lymphoblastic leukemia, T-ALL)
H 18 411(12.96% ) ,AE T B 20 B S bk T 41
F1 15 (null acute lymphoblastic leukemia, N-ALL) £
A3 01(2.15% ), T/B AU 3K M bk U 48 M 1 il
(2MRA/) B# 3 (2. 15% ), 115 f] B-ALL
BE D, A MERR G BUR R T 1HEH B (pro-B)
F1 BAAMLEAALL BERERILE

AU 16 5], 3% 38 B 4 (com-B) A 71 4], Fii B 4Hi g
(pre-B) A1 28 fil, AG A 4183 B-ALL 4 &I 5
79.27% (65/82) , T-ALL 43 5 14. 63% (12/82) ,
N-ALL 43 52.44% (2/82) , &Pk iR 4% ALL 4
3.66% (3/82); JLE 4 B # * B-ALL 43 # [5
87.72% (50/57) , T-ALL 4371 5 10. 53% (6/57) ,
N-ALLAME 5 1.75% (1/57) , A PETR 47 ALL 5
0.00% (0/57) ; (A5 LA B H e R i
ZRIG2FE X (Y’ =2.886,P >0.05), & &b
JR A LA CD13 P (43. 61% ) i W, Hk K
CD15(16.54% ) .CD33(9.02% ) .CD117(7.51% ),
T-ALL 835 1 T/tH 40 fg #5 75 CD34 \HLA-DR {14
KRG ERTB-ALLRE, ZRAGHEE L () =
5.103 .4.925,P <0.05), Kaplan-Meier 43 #7 i 715,
pro-B I {1 3 1) 1 fif. OS K 35 #, com-B | pre-B #l |
T-ALLEF b4 0S 4351k 41 45 22 4~ H ;log-rank
Frdr R, T-ALL S5 i OS 206 T com-B A1
pre-B B 2 A Giit2# i L (P <0.05)

Tab.1 Comparison of immunophenotype of ALL patients between adults group and children group B (% )
5 n BALL T-ALL N-ALL 2R A T
pro-B # com-B # pre-B #4
ANl 82 8(12.31) 40(61.54) 17(26.15) 12(14.63) 2(2.44) 3(3.66)
JLEZH 57 8(14.04) 31(54.39) 11(19.30) 6(10.53) 1(1.75) 0(0.00)
% 2.886
P 0.409
2 B-ALL 1 T-ALL £E & REFMED
Tab.2 Analysis of immunophenotypic characteristics in patients with B-ALL and T-ALL 11( % )
N B-ALL(n =115) “
IR pro-B #1(n =16) com-B #(n =71) pre-B 7 (n =28) A/ 51 (% ) T-ALL(n =18) R AI(%)
CD34 14(87.50) 56(78.87) 20(71.43) 90(78.26) 9(50.00) 99(74.43)
CD10 0(0.00) 71(100.00) 28(100.00) 99(86.09) 10(55.56) 109(81.95)
CD19 16(100.00) 71(100.00) 28(100.00) 115(100.00) 0(0.00) 115(86.47)
cn2 0(0.00) 2(2.81) 2(7.14) 4(3.48) 7(38.89) 11(8.27)
CDI13 6(37.50) 35(49.30) 11(39.29) 52(45.21) 6(33.33) 58(43.61)
HLA-DR 16(100.00) 71(100.00) 28(100.00) 115(100.00) 10(55.56) 125(93.98)
CD33 0(0.00) 7(9.86) 1(3.57) 8(6.96) 4(22.00) 12(9.02)
CD7 0(0.00) 0(0.00) 0(0.00) 0(0.00) 15(83.33) 15(11.28)
CD38 0(0.00) 60(84.51) 20(71.43) 80(69.56) 10(55.56) 90(67.67)
CD20 14(87.50) 36(50.70) 18(64.29) 68(59.13) 0(0.00) 68(51.13)
CD22 9(56.25) 62(87.32) 21(75.00) 92(80.00) 0(0.00) 92(69.17)
CDI5 11(68.75) 8(11.27) 1(3.57) 20(17.39) 2(11.11) 22(16.54)
CD9 0(0.00) 17(23.94) 2(7.14) 19(16.52) 0(0.00) 19(14.29)
CD117 0(0.00) 0(0.00) 0(0.00) 0(0.00) 10(55.56) 10(7.52)
CD14 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00)
CD3 0(0.00) 0(0.00) 0(0.00) 0(0.00) 10(55.56) 10(7.52)
CyCD3 0(0.00) 0(0.00) 0(0.00) 0(0.00) 18(100.00) 18(13.53)
CD5 0(0.00) 0(0.00) 0(0.00) 0(0.00) 10(55.56) 10(7.52)
CDh4 0(0.00) 0(0.00) 0(0.00) 0(0.00) 7(38.89) 7(5.26)
CD8 0(0.00) 0(0.00) 0(0.00) 0(0.00) 8(44.44) 8(6.02)
CylgM 0(0.00) 0(0.00) 28(100.00) 28(24.34) 0(0.00) 28(21.05)
CyCD79a 16(100.00) 71(100.00) 28(100.00) 115(100.00) 0(0.00) 115(86.47)
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2.2 ALL E3aEZESH SRIE3 ME
4, 139 i) ALL B ¥4 e i o, o e
B AL 72 ) (51, 80% ), R H B AL 67 i
(48.20% ) . ST EE T, OHE 1(9;22) Z#
20 1 (14.39% ) A5 AR 14 £4](10.07% ) , I
TAEARAZ AL 10 B (7. 19% ), 1 (1;19) A9 fi
(6.47% ) ,t(8;14) AL 6 4] (4.32% ), 11q-1% % 4
B(2.88% ) , HAAZHL 4 1] (2.88% ) . W NZHHEH
HIE B A% B 34 ) (41. 46% ), S % AU 48 {7
(58.54% ); JL 4 B & T IE & % B 38
(66.67% ), S H 18 19 §](33.33% ) ; LEH B A
SR E AR TR AL, Z R A SR E X
(x’ =8.554,P <0.05), JLELH MM AL t(9;22)
x£3 JLEAMMAE ALL E2EREEZE ST

KRR 4 05 3.51% (2/57) 21.95% (18/82)
JLEEH £(9;22) A% B LB W AT N, 22
SAEGIHE X (x* =9.284,P <0.05), JLELL A
N t(8;14) KA 7l i 0. 00% (0/57) |
7.37% (6/82) , JLEE 4 t(8;14) 1% 1 g 3% L 4] i 2
TFWAL, ZRA G258 L (' =4.358,P <
0.05) . Kaplan-Meier 2347 7R , 1E 4% R 3 G
£ OS RikF],1(9:22) 7 A5 52 ZeA% A0 K HoA
FA WA S5 R B R OS I 381K T 1E 7 A% Y
BH(P<0.05), HHEZEK Cox 41 En,1(9;22) #%
S w0 R BT AU 2 1E W A% R R R 1Y 4. 008 £,
Hib M S W R ERT RN EEW MDY
2.658 i,

Tab.3 Karyotype analysis of ALL patients in the children group and adults group 15]( % )
) i fp

415

i ! FH 1(9;22) (1;19) 1(8;14) 1(3;7) 1(14;18) (4;11) 1(17;19) 1g- Bk AR
WAL 82 34(41.46) 18(21.95)  5(6.10) 6(7.37) 1(1.20) 1(1.20) 0(0.00) 0(0.00) 3(3.66) 11(13.41)  3(3.66)
JLEH 57 38(66.67) 2(3.51) 4(5.97) 0(0.00) 0(0.00) 0(0.00) 1(1.75) 1(1.75) 1(1.75) 3(5.26) 7(12.28)
Xz 8.554 9.284 0.047 4.358 0.700 0.700 1.449 1.449 0.436 2.466 3.744

P 0.003 0.002 0.828 0.036 0.402 0.402 0.228 0.228 0.539 0.116 0.529

x4 FTELEEZE ALL 2EETRKNESHF
Tab.4 Analysis of death risk in ALL patients with different
karyotypes

I L 0S/H 5 a BAEMFR/ % FET- KUK L P
IEH R - 66. 10 - -
1(9;22) 11.02 15.28 4.008 0.001
fit N 30.02 47.12 1.628 0.219
WAk 13.12 18.49 3.436 0.017
RS 9.25 33.31 2.705 0.025
HoAth 8.54 28.49 3.628 0.001
TR =7 R R IR R A
2.3 ALL BE5FEEZFMESHA 139 4] ALL

BB T TR AR A AR Al A L 3 93
B (66.90% ) , K i fil A 3 K & 46 1] (33.10% ) .
46 46 H il 55 R BB, BCR/ABL il 534 1A 20
(43, 48% ) , IR A R Ak A 2L H 9 1] (19.57% ),
MLL FHER A& HE 6 5] (13.04% ) , AML/TML Fifi &
P 5 4] (10. 87% ), PBXI1/E2A fli & 5 4 f
(8.70% ) ,E2A/HLF Gl &3 1 6(2.17% ) ,EVIL
AASERA L B(2.17% ) . JLEEAK H A H &
13 f(22.81% ) , fu 45 BCR/ABL @& & A 2 f], 1R
A A I 5 ], MLL B HE@L A LA 2 1], AML/
TML @ & JE R 1§, PBX1/E2A @& LA 1 4],
E2A/HLF @& LA 1 4], EVIT @A 3L 1 615 A
YA H A BE PR 33 461](40.249% ), £ 45 BCR/ABL
A FE 18 fil R A T al A FE A 4 i), MLL 5 HEFl
AR 4 ], AML/TML g4 3 7 4 ], PBX1/E2A
AN 3 1] JLEE 2R A S 2 DR AG: R 2 I
TN, ZRAGIH¥E L () =4.617,P <
0.05) . Kaplan-Meier Z3#H7 g7~ (K 1), Kk H &

R BF AL OS Ak F], BCR/ABL il & 4 &
HHRAL 08 14,25 AN H R El s BE D 8
iz OS &34 = T BCR/ABL Fill 5 2 R f %, 22 5%
AL E X (P<0.05),
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Fig.1 Survival curve of ALL patients with different mo-
lecular genetic characteristics

2.4 JLEAEMANABRENTFILER JLEAM
TN 4 1) CR 5350 O 98. 25% (56/57) |
82.93% (68/82) , JLEEZH [ 1 CR R W E & Tk
N, A G F R L (x* =48.145,P <0.05) .
82 HI N E T RSE R fE i fE B H #Y CR
525 0.00% (0/0) 87.88% (58/66) .62.50% (10/
16) s hrfE i CR RE X/ TREEE, EFA45
TR ()" =5.858,P <0.05), 57 flJLEEH
T ARAE e E LAY CR 32051 100. 00%
(10/10) ,100.00% (41/41) 83.33% (5/6) ; = fG.
JLE CR REFMTAEEIL, Z2RA5H 7 E X
(x* =6.981,P <0.05) ; mfa LMY CR L TALfE
BIL 2R TG E L (' =1.778,P >0.05) ;
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G 58 fE LI CR R E R LG H B X
(x’ =0.000,P >0.05), JLEELH AR AL CR B
(5 % R Ay ok 21, 43% (12/56) .72, 06% (49/
68), JL#4 CR A ME LR B EMRTRAL, 2
SAHG I E X (Y =31.496,P <0.05) ,

68 il CR A B T RS brfE R fE A 1
2% R 0.00% (0/0) .74, 14% (43/58) .
60.00% (6/10) sHrfEli N CR BF I E &R & T e
N, R TG L (" =0.846,P >0.05)
56 5] CR L RS b/ R e B LI R & 25 51
4 10. 00% (1/10).19. 51% (8/41) . 60. 00%
(3/5) ;8f6 CR HBULIE K 3% & TG AR
BIL,ZRAGITFE L (Y =4.261,4.015,P <
0.05) ;#5f& CR BJLIRE & F & TG R IL, (HER
TGt EE X (x* =0.500,P >0.05)

Kaplan-Meier 437 < ([E 2) , JLEEZH A ZH
HFH 0S 43514 (36.26 £5.69) . (18.85 +4.69)
NHLEARERN OS BERK FHRAL, Z7 A5
TR (1 =19.709,P <0.05) . FrfE . & EBA
HHH 0S 4351 (19.00 £4.16) . (13.00 £3.59)
A EEREE 0S B Em Thrfa i, 55
BEI2E L (1 =5.304,P <0.05) , {Kf& brfE.
EnfEE LAY OS 439y (43.56 +4.15) . (38.16 =
3.28) .(19.10 £2.58) 4~ H filkfa LAY OS BEK T
brfe )L, ZR A5 #E X (1 =8.531,P <0.05) ;
RAEFbRfEEILE 0S BEK TEERIL, 2R A5
22 Y (1 =15.556 .13.585,P <0.05) ,
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Fig.2  Survival curves of ALL patients in children and
adults
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7 ALL (85 A W2 I 25 S 3 K, R T f 8 2 7 AR
H AT RO WA AR A, PRtk , AR 48 ALL 5 1Y
AR AE R TR Y I 28, X e R AR G o i AE
KEHE A PSEAREER X, X5 VALLACHA
SRR 3K

TESr A W2 S M st A 2 vh A [R) i PR 28 A%
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