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Clinical observation of external application of mirabilite in preventing second asparaginase-
associated pancreatitis in children with acute lymphoblastic leukemia
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Abstract: Objective To observe the clinical efficacy and safety of external application of mirabilite in preventing second asparaginase-
associated pancreatitis (AAP) in children with acute lymphoblastic leukemia (ALL). Methods Fifty-four children with ALL who developed
first-episode AAP and continued to receive ASP therapy were randomly divided into a treatment group (n=18) and a control group (n=36) at
a 1:2 ratio. The treatment group received external application of mirabilite starting on the day of ASP re-exposure, lasting for 2 weeks; the
control group received no prophylactic interventions. The incidence of second AAP and safety of mirabilite external application were observed.
Changes in serum pancreatic enzymes, inflammatory markers [interleukin (IL) -6, IL-10, C-reactive protein (CRP) , and lactate
dehydrogenase (LDH) |, and liver function indicators [alanine transaminase (ALT) , aspartate transaminase (AST) , and total bilirubin
(TBil) | were compared. Additionally, multivariate logistic regression analysis was used to identify risk factors for the development of second

AAP. Results (O The incidence of second AAP was

[%éz\:[ﬁi H ] J:fﬁ*/l,% 2021 Qgg“*/}_j:i@]%ﬁ??ij]ﬂ‘k” ”@%@J significantly lower in the treatment group (11.11%) than in

PIBFSEE T (22Y11921800) the control group (44.44%) , and the difference was

[WEZ R4 ] BB 4 W ESE A | BV, R B AT L R statistically significant (P<0.05). @) Intragroup comparisons
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showed that LDH levels decreased in the treatment group after
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treatment (P<0.05) , while serum amylase, lipase, IL-6,

ALT, AST, and TBil levels increased in the control group
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(P<0.05). Post-treatment intergroup comparisons showed that the treatment group had lower levels of serum amylase, lipase, LDH, ALT,

AST, and TBil than the control group (P<0.05). @Multivariate logistic regression analysis showed that high serum TBil level after ASP
re-exposure was an independent risk factor for the development of second AAP [ HR=1.322, 95%CI (1.06-1.66) , P<0.05]. @ No adverse

reactions related to external application of mirabilite were observed during the trial. Conclusions External application of mirabilite can

prevent a second AAP in children with ALL, with easy operation and no obvious adverse reactions. Its mechanism may be associated with

promoting bile excretion.
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1.4 WBHFF*E
141 B4 4T ASPFRUELIAYT (CCCG-ALL-
2020 77 %8) , H ASP PR 52 2 H R4 T g s T



iR BE 27 2026 4E5 60 #:5F 1 1] Shanghai J Tradit Chin Med, Vol.60,No.1,Jan. 2026 59 -

S Sy Rl I R T NG Bl = I | Ot (SRR
b, 5 MR TR LB IR AR R B X, 1 H
DLSE 47 1 IR SR B 5 KON, B 4 h B4 1
PRI A ] 45 & A= R AAP, U5 FH ASP, I 00 15 45
TS E IR ICRE PR ) R 3 D A S
PR R ARSI YT

142 XEA AT ASPRRHEILIRYT K
KA TR AAP B BRR G [RTR YT 4

1.5 MERB 575 %

151 ZKAAPKZ A F JRITE R L0HR
FZWARE TR IR AAP [ K

152 mdE BB 4350 TG RIS A T R L
4 XL TR T e D o il K <

153 i RIEFRAR S0 TIR YT S R T A
BILW ML E A 408 A & (IL) -6 . 1L-10, C 2 I #5 H
(CRP) . FLIR i = (LDH) /KF-

1.5.4  HFspaedadr 00 IR HS R I BT A AR
JLIIFTIRE , R EALIE N ML A (ALT) R H
PR 5L B (AST) B IBZE & (TBil) K-

155 ZRAAPEH & DAk TR AAP B4
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(P>0.05), HA ATk, W1,

F1 HAEXFTHILE [x2/M(Py,P,s) ]

T H IBYT A (n=18) XF I (n=36) P
W2 AAPAEIL/ % 7.1242.98 8.08+3.68 0.343
ASP FRIREE A I8/ % 7.39+2.97 8.48+3.65 0.277
ASP FRAEEE 5 H X AAP [B] R B ) /d 79.00(60.75,133.50) 108.50(60.00,181.75) 0.081
ASP 2R #/(U/m?) 5 000.00(3 000.00,7 000.00) 6 000.00(4 000.00, 11 500.00) 0.156
PER (], %) 0.420
5 13(72.22) 22(61.11)
L 5(27.78) 14(38.89)
B R FE R (kg/m?) 14.62(13.37,16.12) 15.64(14.89,16.99) 0.163
PRI ASP 5 (7], %) 0.227
SINES T 18(100.00) 29(80.56)
E e T4 T R i 0 4(11.11)
WRSC I A% It e it 0 3(8.33)
Bembpes (6, %) 1.000
ALL 18(100.00) 35(97.22)
MPAL 0 1(2.78)
H IR AAP B AW AT BB (1], % ) 0.905
W RGBT 15(83.33) 28(77.78)
YREIRIT 3(16.67) 8(22.22)
ALL e 6150 H 55 (1], %) 0.574
H 3(16.67) 10(27.78)
¥ 15(83.33) 26(72.22)
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Fz1 (%)
HH TBITH (n=18) X HRZH (n=36) P
ALL @il 528 (5], % ) 1.000
A 5(27.78) 9(25.00)
¥ 13(72.22) 27(75.00)
ALL G853 B (5], % ) 0.123
B% 9(50.00) 26(72.22)
T# 9(50.00) 10(27.78)
ALLf& b BE 432 (1], %) 0.820
LR 3(16.67) 8(22.22)
IR 15(83.33) 27(75.00)
KW 0 1(2.78)
HIRAAPFRE 4 (], %) 0.221
19 8(44.44) 10(27.78)
2% 10(55.56) 26(72.22)
3% 0 0

T ASP N TR TR , AAP A ASPAHSCHEBRAR 98 , ALL A ZPE b B2 4 I 1 00395 , MPAL A 2 TR A 40 (1 I , LR A IRAE IR A fE .
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TRYT I BB IR YT AL IV UE R I L R W I K T
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2.4 wFKmEIEREAEL RITRIRA N HLEL,
1877 2H LDH 7K ¥ [ A% (P<0.05) , % B8 41 TL-6 7K “F- T
i (P<0.05) s 41813697 5 He g, 1A 97 41 LDH 7K 1%
FTXIHELH (P<0.05), L33,

25 MFHhfedsAR ALK DL JRITRTIE LN Hu g, Xt
HEZH ALT , AST . TBil 7K Ft 5 (P<0.05) 5 4l 0] ¥R 7
J& LS VB YT 41 ALT . AST 1 TBil 7K A% T % #E 21

R2 WA E BT T AL LA
[(M(P,,,P,),U/L]

4l R FEA T JIi 107

55.00(46.50,89.50)  108.50(51.00,212.25)
(n=18) 3J7J5  65.50(48.50,85.75)"
SfHRg] JAIFAT 57.50(41.75,77.50)

(n=36) 3&¥7J5  118.00(71.00,395.25)"  200.00(63.00,2 000.00)"

sl T
78.50(60.25,128.75)*

75.00(30.00,192.00)

0 SARYRITHT AL, *P<0.05 5 5% AR T IS LA, #P<0.05.

(P<0.05). W34,

2.6 ZRAAPWIERREZSA RIEE AL IR
AAP ¥ L W E R (n=18) FIRE K 2H (n=36),
Fb 558 1 2 8 LA I PR 2 A 9% A6k T ASP 112 5% )5 19
S AR bR, 25 W R 4L AE S Al AR B AST  TBi
T 2E 58 G2 L (P<0.05), K5,

R3 AURFEERAFTENRE[M(P,,P,;) ]

21 5] s 1, CRP/(mg/L) LDH/(U/L) IL-6/(ng/L) IL-10/(ng/L)
B YT 8.00(4.05,14.65) 342.50(111.50,422.75) 3.38(2.44,11.54) 2.44(2.44,2.44)
(n=18) BTG 4.20(1.15,13.30) 116.50(53.25,167.00)" 2.44(2.44,14.16) 2.44(2.44,2.44)
3ot B4 JRIT T 2.50(1.00,9.50) 209.50(119.50,999.25) 2.44(2.44,16.24) 4.60(2.44,14.38)
(n=36) BTG 8.70(1.00,40.15) 394.50(183.25,455.00) 13.37(2.51,27.41)° 2.44(2.44,15.96)

@ :CRP 2N C N B 11, LDH S 2L I &G, 1L A AN 2 . SARGLIARY Y A LR, +P<0.05; 5 % B ALIR YT )5 LA, #P<0.05,
R4 WmATFFRIEARTAE L REIM(P,, Pys) ]

20 571) i A ALT/(U/L) AST/(U/L) TBil/( mol/L)

P Al REpEgil] 30.00(24.00,38.50) 30.00(21.00,35.00) 9.30(5.05,12.30)
(n=18) BITIE 26.00(18.50,35.00)* 34.00(26.50,42.50)* 10.10(5.85,14.70)*
o R =g 41.00(22.00,58.00) 34.00(28.00,49.75) 8.80(6.00,13.08)
(n=36) BITIE 48.00(35.00,123.00)" 62.00(35.50,87.25)" 12.95(9.53,20.45)"

T ALT 7 R 5% &l , AST Ry KA PR % &l , TBil iy BIHLL 2 . 5AHIGI YA AL, #P<0.05; 5 X R AL IAYT G HL#L , #P<0.05
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R5 ZRAAP BB Z 092 B & 5 [ xxs/M (P, P,y) ]

TiH 2RMH (n=18) K KA (n=36) P
ASP HEIRFRAE IR/ % 8.22+3.56 8.07+3.44 0.886
MR A A (kg/m?) 15.12(14.12,15.82) 15.51(14.02,16.66) 0.457
PRI ASP 3 (7], %) 0.499
SNES 15(83.33) 33(91.67)
ETET T4 T R i 2(11.11) 2(5.56)
WRCSC I A% Tt e it 1(5.56) 1(2.78)
RSN (], %) 0.014
7 16(88.89) 20(55.56)
2= 2(11.11) 16(44.44)
IR AAP B AN BB (1], % ) 0.905
B RGBT 15(83.33) 28(77.78)
YRERTT 3(16.67) 8(22.22)
ALL 55 53 8 (191, % ) 0.741
B % 11(61.11) 23(63.89)
T 7(38.89) 13(36.11)
ALLf& b 43 )2 (1], %) 0.098
LR 1(5.56) 10(27.78)
IR 17(94.44) 25(69.44)
ENL 0 1(2.78)
T FE AR 0.142
CRP/(mg/L) 9.40(2.50,48.70) 3.70(1.00,21.75)
ALT/(U/L) 38.00(28.75,75.50) 39.00(25.25,97.75) 0.735
AST/(U/L) 61.00(35.50,84.50) 38.50(28.50,55.75) 0.027
TBil/( mol/L) 19.65(13.00,27.73) 10.10(7.25,12.95) <0.001
LDH/(U/L) 214.50(92.25,498.25) 156.00(89.50,397.75) 0.699
1L-6/(ng/L) 7.97(2.47,32.56) 2.44(2.44,22.31) 0.061
IL-10/(ng/L) 2.44(2.44,2.44) 2.44(2.44,2.95) 0.708
HIRAAP RS- (f], %) 0.540
14 7(38.89) 11(30.56)
29 11(61.11) 25(69.44)
3% 0 0

T ASP R I 1A THERE T , AAP Sy ASP AH SEPE R IR 42 , ALL Sy S0t bk EL A1 1 105 , LRV AE , IR /&, CRP N C W& 11, ALT NN & R 3%
G, AST K& 54 IR % i , TBil Jy M AHZL %, LDH N SLIR I A 1 , IL g 4 % .

HE— ¥ P A B AST TBIl 99 A £ H %
logistic [A] 543 8T, 76 XF ASP 152 &% 47 % | 1 7% 25 i)
ASP il ) B R o A OCATR B B I AAP B BE O3 4
] REXT U AAP Y & A 7 AR R T 1Y TR 4% R R
17968 05, 45 9L 58 7R ASP F 2 5 5 I W = 7K S Y
TBil /& & £ Z I AAP {90l 57 f5 5 R 8 [ HR=1.322,
95%CI(1.06 ~ 1.66) ,P<0.05]., W36,

2.7 EASNECR R R M E AN R,
FHPE AN LY AR B 95 20 TS S5 AN
R o

3 ifit

FURI , BN BT A B8 AT S 2 AAP Y 3 2
B fiite =, 0 T LB T 5, ARAR TR AR A
B, DR R U 5 30 e A 0 2 TE SRR AL (L
i S5 AN TE Rl RE 2 SRR T O . BRI & A
R S LASE I B R AN SESEAE R A LK
1l > FUE RPN B R 25 TR 48 , (EL 4 Ak T RS 4R
RO B, FAR B PR OR 3 N A R e A Ah 5T
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F6 ZRAAP B & 49 logistic = )3 4547

N VIF b S, Wald y* P HR 95%CI
ASP P2 BR A1 1.209 -0.074 0.131 0.320 0.572 0.929 0.72 ~1.20
THAFR T ASP i 7 1.128 -0.596 1.289 0.213 0.644 0.551 0.04 ~ 6.90
ALLYs R H % 1.149 -1.465 1.163 1.585 0.208 0.231 0.02~2.26
ALL A 5L A 1.073 1.36 1.182 1.323 0.250 3.896 0.38 ~ 39.55
ALLSER 572 1.209 1.095 1.408 0.605 0.437 2.989 0.19 ~ 47.17
B AAP BRI 732 1.094 -2.147 1.192 3.242 0.072 0.117 0.01 ~1.21
B EEAN 4 1.631 -2.704 1.341 4.065 0.044 0.067 0.01 ~0.93
AST 1.780 -0.018 0.022 0.660 0.417 0.982 0.94 ~ 1.03
TBil 1.139 0.279 0.115 5.902 0.015 1.322 1.06 ~ 1.66

T ASP N T A TR , AAP Sy ASP AHSCPEIE IR A, ALL Ay 20t bk B 40 I 11 000395 , AST SR R A2 R % 24, TBil i BUIRLT & .

i TSRS AN BRIk B — e %2
— Pl )2 AN AT R TT R AR R B 25, & MR
BRAETE , BOLAY 2 R4 o

g R, T AT e i A% T -k B(NF-kB)
%N I IL-6 IR R FEIR - (TNF-a) (IL-1B 45
PR R RN N T2k, AP R MM F 1L-10 %
K, DT 00 ] 98 RE PR 7 A 52 A9 G S N, 2 1T AR
JERRR AL, A HEDLR ILRAER o Jr iR AR ME L1
A1 TR AR 8 BT 8K, 245 TR SR A 4 R R IR
T B R R s FRIR T 2 R 0 B A e it 1] 247 45 %6} FRE
M4 JE . Zhang 2 HRGT T o 25 KRS ARG A
AN PR ST T 0 I8 I 1] 2 275 1E (ACS) YR TT AR
W, g5 R W27 IR v S JE IR R s IR K
XFACS HAT W MR T E R . a3 R &
B, A SNSRI N RE T RUZR i Pk T
48 R E W PRRE IR | 456 %6 1R J7 IF ] 38 0] 15 577 9 15
M R EE AR 5%

AR A9 2 B TR, IR AAP RAE
Asf 1) 5 AR R R 24 1 1) B R AT 3420 (10.10+7.39)d,
PRI, AT 791 B 88 30 15 2 S ASP il 5 14 R
J& o ARSI WOR IRIT A IR AAP B kAR
N A111%, 5 F AR T X IR (1) 44.44%; LA 69T
2 JR it /K S A ASP S TG ARk i B4
FEfS ] ASP J5 IR AT T, B 1 il S EO6) 331 By
TR AAP R BABRAER . RIS EE—2 0
BT 7 &AE R AAP GRS N2 SR R B 46 2 i
TN, KA TR AAP SR LA TR AAP R LTE TSN
AL AST TBil J5 I 1 25 57 Ge i 273 X (P<0.05),
Z N Z logistic [MH /34T W FRHT, TBil & 2k 40
M A e L& AE IR AAP BOBRST fE R R K .

fe TBl 9 5 DL J R IR A R 220 24 JR 3
FEUS) R i 25 S Ot b A T, 35T Pt 6 40 e P i 2
PG5 5 I p 200 96 TOT 50 1 35 P 38 o S , S 0 . 4
i PN R A, R T A PR TR e, AR 9 IR

B IBIT IS LN He g, 67 4 LDH K F-FEAIK (P<
0.05) , X BEZH 1ML U 493 it g s fifg \TL-6 \ALT ,AST .,
TBil /K- T 55 (P<0.05) s 48] VAYT 5 HLdsE , 697 41
TH TR NG WG . LDH . ALT . AST . TBil /K A% T %f
MR (P<0.05) o HFIESE St R 2 A e ad 7 v i o
T8 7 20 IR s S BFR 05 5 Ak AR 42 1Y
R S TR oG R B Y , A8 SOk AR R Uk k22 ks 4t
Gyt R PR B RAE o PR, FRATTHE I 5 i 1
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