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Pediatric Acute B Lymphocytic Leukemia

NIE Q1 L2 LIULL Y, TIAN Yue ¥, MAO Xiaoyan Y GUO Qulian ¥, TIAN Xin D
(1) Dept. of Hematology and Oncology, Kunming Children’ s Hospital / Affiliated Children’ s
Hospital of Kunming Medical University, Kunming Yunnan 650228; 2) School of Clinical Medicine,
Dali University, Dali Yunnan 671003; 3) School of Clinical Medicine, Kunming Medical
University, Kunming Yunnan 650500; 4) Dept. of Pediatrics, Affiliated Hospital of Southwest
Medical University, Luzhou Sichuan 646000, China)

[Abstract] Objective To explore the clinical characteristics and prognosis of acute B lymphocytic leukemia
in children with abnormal adrenal corticotropic hormone (ACTH). Methods A total of 154 children with B-ALL
admitted to the hematology Department of Kunming Children’s Hospital from January 2019 to January 2023 were
collected as the study objects. According to whether ACTH decreased, they were divided into the reduced group (75
cases) and the normal group (79 cases). Clinical data of the patients were collected for comparison, and the risk

factors affecting the prognosis were analyzed. Results The baseline data from two groups (gender, ethnicity,
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age), number of chemotherapy sessions, severity of illness, hemoglobin levels, platelet counts, percentage of
blast cells, relapse rates, mortality rates, eveni—free survival rates, overall survival rates, and both univariate
and multivariate COX regression analyses of clinical factors affecting OS rates showed no statistical significance (P >
0.05) . However, peripheral blood leukocyte counts and groupings, glucocorticoid (GC) resistance rates, MRD
positivity rates, and in the univariate Cox regression analysis, age =10 years, presence of central nervous system
leukemia, leukocyte counts, and leukocyte groupings (50 x 10°/L vs =50 x 10°/L.) had a statistically significant
impact on the EFS rates of newly diagnosed B—ALL patients ( P < 0.05) . Testicular infiltration, platelet counts,
hemoglobin levels, bone marrow blast cell counts, cortisol levels, ACTH levels, gender, MRD, ethnicity,
groupings ( normal ACTH group vs reduced ACTH group), and severity of illness on the EFS rates of newly
diagnosed B—ALL patients was not statistically significant ( P> 0.05). Further multivariate Cox stepwise regression
analysis ( method: forward, conditional) revealed that leukocyte counts =50 x 10%L and age =10 years are

independent adverse prognostic factors for the EFS rates in these patients (P < 0.05). Conclusion  Children with B-

ALL with reduced ACTH had higher rates of GC resistance, MRD positivity, and white blood cell count, =

50 x 10%/L. and age= 10 years were independent adverse prognostic factors for the EFS rate in children.

[ Key words] Leukemia; Adrenal function; GC resistance; Prognosis
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%1 ACTH F{RAFMIER A B-ALL BJIL—MRHERLLE (M(P25, PT5)]
Tab.1 Comparison of general data of B-ALL children in ACTH reduced and normal group [M(P25, P75)]

2551 ACTHIE#2H ACTH#%4 z P

WBC(x10%/L) 12.2(3.4, 32.8) 20(5.6, 61.8) -2.069 0.039"
HB(g/L) 81(69, 104) 87(74, 103) -0.954 0.340
PLT(x10'%/L) 56(28, 112) 52(21, 97) -0.992 0.321
B HEIR AR AIE (%) 64(21.8, 82.3) 73.4(30, 87.8) -1.477 0.140
J BT (nmol/L) 420(323.65, 504.8) 261.5(72.5, 370.5) -5.319 0.001"
AEIE (%) 5(3.6, 9.2) 5(3.0, 8.3) -0.220 0.826
ACTH(pg/mL) 420.3(323.6, 504.8) 3.2(1.0, 4.6) -9.799 0.001"
I IR (0O 11(7.5, 11) 11(5, 11) -0.095 0.924

*P<0.05

% 2 ACTH FRAMIER A B-ALL BILIGKRZRILLE [n(%)]
Tab.2 Comparison of clinical data of children with B-ALL in the ACTH reduced and normal groups [1n(%) ]

FASES n ACTH#IRZH ACTHIE# 41 7 P

P 0.304 0.581
5 91 46(50.5) 45(49.5)
8 63 29(46) 34(54)

B (%) 0.396 0.529
<10 122 61(50) 61(50)
=10 32 14(43.75) 18(56.25)

[543 0.01 0.92
Wk 100 49(49) 51(51)
R 54 26(48.2) 28(51.8)

4434 (x10°/L) 4.118 0.042°
<50 114 50(43.9) 64(56.1)
=50 40 25(62.5) 15(50.5)

MRD 4338 0.037"
B 118 52(44.1) 66(55.9)
FH 36 23(63.9) 13(36.1)

GCHEHL 4.652 0.031"
[l 109 47(43.1) 62(56.9)
PR 45 28(62.2.5) 17(37.8)

3 0.006 0.936
B 145 70(48.3) 75(51.7)
P 9 5(55.6) 4(44.4)

HRAR LS 2R 4 MG 1.058 0.304
B 143 68(47.6) 75(52.4)
PR 11 7(63.6) 4(36.4)

2R 0.005 0.944
B 147 71(48.3) 76(51.7)
[H P 7 4(57.1) 3(42.9)

BT 0.006 0.936
A 145 70(48.3) 75(51.7)
FHM: 9 5(55.6) 4(44.4)

St e S AR 1.196 0.274
JRE 45 25(55.6) 20(44.4)
AR 109 50(45.9) 59(54.1)

‘P <0.05,
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%3 ACTH EEMRRAMBEIRA B-ALL BIL—RERILE (M(P25, P75)]
Tab.3 Comparison of general data of B-ALL children with severe ACTH and mild reduction group [M(P25, P75)]

25 ACTHIE FE F{% 40 ACTHAZE M40 P
WBC(x10%L) 12.2(3.4, 32.8) 19.98(4.5, 93.5) -0.101 0.92
HB(g/L) 81(69, 104) 83(71, 104.5) ~0.573 0.567
PLT(x10'%/L) 56(28, 112) 46(20, 79.25) -0.806 0.42
‘BEEFERANE (%) 72.9(25, 86.5) 76.5(30, 88.8) -0.711 0.477
J& B (nmol/L) 43.3(78.5, 322.1) 300.85(254.6, 419.8) -3.818 0.001"
B (%) 3(4.6, 8.7) 45(3.3, 7.9) —-0.738 0.461
ACTH(pg/mL) 1.17(1, 2.53) 455(3.8, 5.8) -7.506 0.001"
AT I (O 11(5, 11) 11(8, 11) -1.319 0.187
"P<0.05,
# 4 ACTH EEMRRAFMBZEEFEKA B-ALL BJLIGEFRERILLE (n(%)]
Tab.4 Comparison of clinical data of children with B-ALL in severe and mild ACTH reduction [7(%)]
A S NE(n) ACTHEE JE F#IKH ACTH#R JE FIRH 27 P
P51 0.001 0.97
3 46 22(47.8) 24(52.2)
5’8 29 14(48.3) 15(51.7)
R (H) 0.028 0.868
<10 14 7(50) 7(50)
=10 61 29(47.5) 32(51.5)
59/ 0.545 0.460
D 26 14(53.8) 12(46.2)
IR R 49 22(44.9) 27(55.1)
4R 532 (< 10%/L) 0.24 0.624
<50 50 25(50) 25(50)
=50 25 11(44) 14(56)
MRD 0.555 0.456
BHE 59 27(45.8) 32(54.2)
FH 16 9(56.25) 7(43.75)
GCHitHt 0.473 0.491
B 28 12(42.9) 16(57.1)
FH 47 24(51.1) 23(48.9)
¥ 0.009 0.926
B 70 33(47.1) 37(52.9)
PR 5 3(60) 2(40)
FRARA 2R R S8 I 0.012 0.911
5l 68 32(47.1) 36(52.9)
P 7 4(57.1) 3(42.9)
IR 0.356 0.551
BHE 71 33(46.5) 38(53.5)
FE 4 3(75) 1(25)
A 0.009 0.926
[ 70 33(47.1) 37(52.9)
PR 5 3(60) 2(40)
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Fig.1 Scatter plot of ACTH and cortisol correlation in B-ALL children with ACTH reduction and normal group
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Fig.2 EFS survival plots of children with B-ALL in the
ACTH reduced and normal groups
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. ZHE Cox MIHSHIRIREZREXT 0S 15
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Fig.3 OS survival plots of children with B-ALL in the

ACTH reduced and normal groups
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3.1 GC #tinxt B-ALL K950

T A Ol 5 FMEIA M B-ALL B9 BF 58O £ |
Hrp GC P& Z KT, GCTEAMRIAIF h A E
BRI 2, OB SR K BT R 2R (GCR) 45
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Tab.5 Comparison of 1-year and 2-year EFS rates between the two groups(1)

HEAEAHT n FE 1 a EFS#(%) 2 a EFS#(%) log-rank P
ACTHPF%/%4H 75 15 78 84 0.523 0.470
ACTHIF# 41 79 14 82.9 87.2

K524 14£.2 F 0SS EELE(2)

Tab.5 Comparison of 1-year and 2-year OS rates between the two groups(2)

AT n FIE

1a0SF(%)

2a0S%(%) log-rank P

ACTHPF%/%2H 75 4 94
ACTHIF# 41 79 3 96.1

94 0.155 0.694
96.1
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% 6 #1i2 B-ALL #JLH EFS B E = Cox ®HA(1)
Tab. 6 Univariate Cox regression of EFS in newly diagnosed B-ALL(1)

At B SE Wald P Exp(B) R0
TR BR
AR -0.086 0.729 0.014 0.907 0.918 0.220 3.831
X R 2E R BT IR 0.952 0.483 3.874 0.049" 2.590 1.004 6.681
AERE (1 ~ 108 vs =108) 1.048 0.351 8.925 0.003" 2.853 1.434 5.677
PLT (x10'%/L) —0.004 0.003 1.726 0.189 0.996 0.990 1.002
HB (g/L) 0.004 0.007 0.344 0.558 1.004 0.990 1.019
WBC (x10%/L) 0.003 0.001 10.480 0.001" 1.003 1.001 1.005
HHE R IR A AE (%) 0.002 0.006 0.107 0.744 1.002 0.991 1.013
B JF RS (nmol/L) 0.000 0.001 0.006 0.938 1.000 0.998 1.002
ACTH(pg/mL) -0.008 0.016 0.267 0.605 0.992 0.961 1.023
el —0.001 0.342 0.000 0.997 0.999 0.511 1.952
GCHUIT 0.305 0.357 0.731 0.393 1.357 0.674 2.730
MRD 0.383 0.387 0.977 0.323 1.466 0.686 3.133
R 0.191 0.350 0.297 0.586 1.210 0.609 2.404
A3 —0.243 0.340 0.512 0.474 0.784 0.403 1.526
S R 0.172 0.365 0.222 0.637 1.188 0.581 2.427
FI 45> 41 (x10°/L) 0.690 0.350 3.883 0.049° 1.994 1.004 3.962
*P<0.05,
% 6 ¥1i2 B-ALL 2JL# EFS £HEZ= Cox [EI3(2)
Tab. 6 Multivariate Cox regression of EFS in newly diagnosed B-ALL(2)
At B SE Wald P Exp(B) 0%
TRR 1-BR
(1~ 108 vs =10%) 0.917 0.366 6.276 0.012" 2.501 1.221 5.124
HAX P2 R G I 0.531 0.524 1.027 0.311 1.701 0.609 4751
WBC (x10°L) 0.003 0.001 3.989 0.046° 1.003 1.000 1.006
F 4534 (x10°/L) -0.152 0.501 0.092 0.762 0.859 0.322 2.294
*P<0.05,

kB4 S FE A, TR IEH AR E T,
ik 6 20 i 3 5 B4R R S, GC R RN AT ALL R
JLRY TG 2 VIR O, SR 5 Br A i 40 i #R XF
GCiAESFHUR., 15%-20% (1) B 20 M Al 1A 2 v bk b
BRI A 1095 (BCP-ALL) X GC i 25, BB K.
GCR 7 IE % B 4l i R ik /K Vi, {H7E B-ALL
BILAME T, FRIRACERENG . IRIMFIR PSRz 5T
MEIBIFRY, GCR X B 41l & & S50 i i =
22 8] AR AR, DA e A B Y GC
WPt B L EE B9 B-ALL # LK ACTH /K F
FEARTTRE S GCHRPLA ¢, T A =& Bk
B e o a4 GC B g b () PI3K/mTOR
F1 CREB 55, REZEMR GC L4,
32 ACTHXEE GC#HimmE &

BRI Hr45 5 B n ACTH FRE4] B-ALL £

JL Bz B 1E AR, Zead 2 i B A kB
ACTH 5 Bz Jii s 2 [0) TCAH G4, 1 ACTH 1E % 41
B-ALL £ JL ACTH 5 Jz BifE Z [ 4275 tEAH G . 5]
W B RS = 0 0 REE D A & B A I
s LIS b B Bz i R A R o A B TR
R ) B 5] B 2 PN % P i -5 ke o Xof H 4 1) St
PR A TG 22 22 5, % 0T Be 5 N R
T T Bl - K -5 | A% (the hypothalamic—
pituitany—adrenal axis, HPA) [5¢8RI OC . AAff
838 ot ACTH B# IR 41 5 IE % 41 B-ALL £ JL
B GCHEPLZE &I, ACTH [FA%9 B-ALL B LK
FE A AR T HAAE R & ) GC IR, 456G
LR R R LB B AT i 2L R 3
RS, ANHER ACTH FRARZH 9 ACTH F iz 5
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Tab.7 Univariate Cox regression of OS in newly diagnosed B-ALL(1)
At B SE Wald P Exp(B) 2o
TRR BR
il 0.322 0.764 0.178 0.673 1.380 0.309 6.168
X R 2E R BT IR 0.882 1.080 0.667 0.414 2.416 0.291 20.071
AERE (1 ~ 108 vs =108) 0.449 0.837 0.288 0.592 1.566 0.304 8.074
PLT (x10%/L) -0.006 0.008 0.576 0.448 0.994 0.979 1.009
HB (g/L) 0.015 0.016 0.850 0.357 1.015 0.983 1.048
WBC (x10%/L) -0.002 0.005 0.215 0.643 0.998 0.988 1.007
HHE R IR A AE (%) -0.004 0.012 0.095 0.757 0.996 0.973 1.020
B JF RS (nmol/L) 0.002 0.002 1.656 0.198 1.002 0.999 1.006
ACTH(pg/mL) -0.023 0.042 0.310 0.578 0.977 0.900 1.060
el -1.483 1.080 1.885 0.170 0.227 0.027 1.885
GCHUIT -0.050 0.837 0.004 0.952 0.951 0.184 4.902
MRD 1.051 0.764 1.892 0.169 2.861 0.640 12.791
R -0.253 0.837 0.092 0.762 0.776 0.151 4.003
AR -1.193 1.080 1.219 0.270 0.303 0.036 2.521
S R -0.050 0.837 0.004 0.952 0.951 0.184 4.902
FI 45> 41 (x10°/L) 0.186 0.837 0.050 0.824 1.205 0.234 6.210
% 7 #1i2 B-ALL £JLK) OS S E % Cox HJA(2)
Tab.7 Multivariate Cox regression of OS in newly diagnosed B-ALL(2)

ARt B SE Wald P Exp(B) 9 0%ct

TRR LBR
S I (nmol/L) 0.002 0.002 1.464 0.226 1.002 0.999 1.006
MRD 0.807 0.772 1.090 0.296 2.240 0.493 10.181
el -1.361 1.089 1.562 0.211 0.257 0.030 2.167

MR H T GC AR . H ACTH F#{k41 B-
ALL LAY 40 1% ACTH 1E % B-ALL B L&,
X 5 AR 0 A 1T S o 4 A T AR L A5 WBC K
AE f% T 47 i I B I BB ALL 58 LEY GC B B
SR G 7o, EH LK ACTH FEIKA) B-
ALL L MRD FHME# & T ACTH IEH BIL, 5
B R IE A9 Sk rP 4 K 1 GC REARE MRD 2 Jifd fi) 1%
OB UMK, EAFAE GCHRBTAYE L R I MRD
BE A Soft A2 30 5% M F 19 29— 35107
3.3 ACTH &K B-ALL BJLEGEESH
ACTH J& FH IR0 I 1) 1 Fp 2 IR LR
REAE B i B o 4 20y 348 A 0 B R 38 3% 1 A
Mo 2% HPA 4%, ACTH B/KF5% I
PR Bz T T RE A VIAH OG o B 0 WL SR A
Nelson ZEGME . EREEGAE . TR A S FARTI6E
A4 ek ARG A DL R T R LR R R
VR AN o AR L AR D REGR | A
HIE Az, TR . B R BR R MOR . ACTH fE

Z 52PN kR, IF B2 &oinyT 2
JURZERE M — 225 1 SR SZ 3 i 2t 3
i, ATSE AR N HPA, B ACTH 0K o
SRR, T IIHURRL XGRS . SR, bR R
TR WA TR RS T, GC 2R
PEBTAT R A A 17484k, 3 HPA RGHHILSI 32 240
il AN REECR HELETEL, S8 ACTH KFFf
LR, EE HIHE R IEE A 4 (adrenal
insufficiency, A} B DRfa%e, BB E AR
RAEFFFETHRIG I RS HRGE ACTH K
B ORI B A 9 R 0 R R AR AN RBUS A
et R RS AE IS S & B ACTH 7E 2P EH
L5 2 T SR e T A AR T Il v b S 3 e Rk
XoF 2k e A A A A T R e B R R AR T LA
L BEWBUGA R B EMC, TS [
FERI, ACTH ZK-PAILT 2 2 VERE & H I
AAE RIS AN RBUS RIER, JF D AT A 5 815 &
WA G . ARFTRAR R, 2 LI EFS %
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