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Analysis of Related Factors of Leukopenia Induced by Azathioprine in the Treatment of Inflammatory
Bowel Disease

WANG Yanyan', SU Yong', YANG Chunlan', XIA Quan', XU Dujuan', HU Naizhong’(1.Dept. of Pharmacy, the
First Affiliated Hospital of Anhui Medical University, Hefei 230022, China; 2.Dept. of Gastroenterology, the
First Affiliated Hospital of Anhui Medical University, Hefei 230022, China)

ABSTRACT OBIJECTIVE: To explore the clinical related factors of leucopenia induced by azathioprine in the treatment of inflam-
matory bowel disease (IBD). METHODS: Clinical information of 114 IBD patients were collected from our hospital during Jan.
2013-Mar. 2015. Steady concentration of AZA metabolite 6-thioguanine (6-TGNs) in red blood cell was determined by HPLC. The
correlation of patient’ s gender, age, diseases, AZA daily dose and blood concentration of 6-TGNs with leucopenia induced by
AZA were investigated. The optimal critical value of leucopenia could be predicted with ROC curves. RESULTS: Among 114 IBD
patients, 40 patients suffered from leucopenia (35.1% ). There was no statistical significance in the proportion of leucopenia among
patients with different age, gender, diseases and AZA daily dose (P>>0.05). There was statistical significance in the proportion of
leucopenia among patients with different concentrations of 6-TGNs (P<<0.05). Mean blood concentration of 6-TGNs in leukopenia
patients [(407.82 + 262.88)pmol/(8x10°) RBC] was higher than patients with normal leukocyte level [(275.85 + 118.37) pmol/(8x
10°) RBC], with statistical significance (P<<0.05). ROC curve predicted that the optimal critical value of leucopenia was blood con-
centration of 6-TGNs>291.04 pmol/(8x10") RBC. CONCLUSIONS: AZA induced leucopenia may be related to the concentration
of 6-TGNs in red blood cell of IBD patients, and high concentration of 6-TGNs is risk factors of leucopenia. Clinicians can provide
AZA individual treatment for IBD patient to reduce the occurrence of leucopenia according to routine blood test and the concentra-
tion of 6-TGNs.
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1.1 WHRITH
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(IBD Wi AGYT MU WY, IR 2= N B AR
I3 BEAT AL B 12 W o4 IBD; Qi 22 Ik FH AZA Wad 11~
6-TGNs Il 25 4% fE 2 ik BIRS ST, HEBRARiE : DAZARITRTA
A <4.0x10° L' AR QIF/ B ShBE S & .
1.2 6-TGNs I 25 iR EHINE

BE Y H IR AZA HERAEF KM 2 ml 5 2 WU 1R
(EDTA) HrE4E H , R F i O A €6 1% (HPLC) I 28 S 5 41
AN 6-TGNs VR o 7 ik~ 25 58 S LI PRI 2 AR T
R i ARG P 2
1.3 SitEH*

K FH SPSS 17.0 444 Mt s gt . TH itk Hix + 536
TN, AR HEECR T ek 3 sl A S B 5 THECROR LSRR A
6] LR M08 . R K B0 1138 LB HE (OR) B2 95% B {5
X [E] (CL) , PEH 5 344 P 6-TGNs 1L 25 4k B 5 11 240 M s /D i 1
A, I 25 A 2R TAERFAE (ROC ) iy 28 7 1 e A 1 5
i, P<0.05hZESFAGZIFE L,
2 R
2.1 BEN—MWER

Y 45 IBD BB 114 ], A% 8 15~69 %, F- B 4E %
(36.05 + 12.00) %/ , IR JF A (57.00 + 12.30 ) kg; AZA 7
450~ 150 mg/d, -2 544 (78.51 + 29.73) mg/d ; 21 4 ifg v
6-TGNSs ¥ iy 41.86~1 682.97 pmol/(8x 10°) RBC, - 14 vk
J¥ J9(322.16 £ 192.11) pmol/(8x 10°)RBC., H:rfr, I 1 1 % 68
1], 2otk 85 46 151 ; CD 35 91 91, UC H 3 23 M3l ; Ak 1 4 i
/D RE (I8 R A TH 40 <<4.0x10° L) iy /2 3 4t 40 )
(35.1% ), VALK IE B W R 2L 7441 (64.9% ) . 114 B i
BB IR,

F1 11461 BFH—EIER(5])

Tab 1 General condition of 114 patients(case)

S gh 25 ZEIR
5 0
L 68 CcD 9]
k'S 46 ucC 23
A KT
<18% 5 B 40
>18% 109 Ew 74

2.2 BEFR MANREBRMESBMEREDEREXYE
114 () IBD & v, 551 88 K A 1 A /DA 1 EE 1)
27.9% (19 B , Lok B O He 1 A0 s 20 1) BE A9 A 45.7 %
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2149) , H 2 R G 3E L(P=0.052) s <18 HBH KN
2N MLl R PR G 0511 20.09% (141]) , > 18 2 fR 4 A 11 240 ik
/D E B HE 5 D 35.8% (39 1) , He 25 S 4 it B L (P=
0.807) ; CD f7% & H 11 20 My A AE A9 U A9 o 34.19% (31 491))
UC B35 AR 11 A s/ 14 Lo 451k 39.19% (9 5] , 22 57
Gt X (P=0.649) . 4 REW], BHERAER 5 2
5 A IRE B K AR TCA G . R R AR 2 S A
2R LB E R RE G E LR 2.

F2 BEMW FRRERBMES B MR D ERNEXE
Tab 2 The correlation between gender, age, diseases and

leucopenia of patients

IRREHE  AAIAKPIES 0% ) I, (%) Ve P

PR 3799 0.052
# 49(72.1) 19(27.9)
i@ 25(54.3) 21(45.7)
A 0.059 0.807
<184 4(80.0) 1(20.0)
>18% 70(64.2) 39(35.8)
DTN 0207 0.649
cD 60(65.9) 31(34.1)
uc 14(60.9) 9(39.1)

2.3 AZA BRIE5BAMR A ERMEXE

114 6] IBD [ # h , AZA H 5 & <1.0 mg/kg i) B & &L
P 440 sl 2 B HE A5 A 28.69% (12 451)) , AZA H 544 1.0~
1.5 mg/kg By R85 S A 1A D8/ i 1) L A8 A 47.6 % (10 461))
AZA H R >1.5 mg/kg B9 8 & & A A0 08 /0 5 /Y B 1)
35.3% (18 4] ) , HiZz e o g 1124 8 L (4 =2.323, P=0.328) .
5K, AZA HRE 5 E AR RE 1 & A TOAH DG . iR
T AZA H R 20 E 1 AE DG L3R 3.

R3 AZA BFIESBEAMR D ERERE

Tab 3 The correlation between daily dose of AZA and leu-

copenia
Hil &, mg/kg AAIMKELER  01(%) AAMEEE, (%) »# P
<1.0 30(71.4) 12(28.6)
1.0~15 11(52.4) 10(47.6) 2232 0328
>15 33(64.7) 18(35.3)

2.4 6-TGNs MZ5iR 5 A4 AR D iERIFE X 1

7RG 45 R B %, 6-TGNGs Ifil 24 ¥ i <200 pmol/(8x 10°)
RBC MR # A 4 58 535 kA 40 B e, 5 19.0% 5
6-TGNss Ifil 24 1% J& g 200~350 pmol/(8x10°)RBC By &t , 4
16 1) B 3 & 2B AU A RE |, 1 27.6% 5 6-TGN's ¥ J& > 350
pmol/(8x10")RBC ¥ 8 P, 45 20 B f % & A= 11 4 s
5 57.1% , HZERE G2 XL (=11.280,P=0.004), £
6-TGNis I 25 1% & 5 1 41 LU/ iE 1) & A= 41 96 . 6-TGNs Ifil 24
W5 11 A0 sl i P A DG L2 4.

f 2 4 7] WL, 6-TGNss Ifil 254 & > 350 pmol/(8x10°)RBC [
R A AN R A RGBS 5 T I 25 ¥R B << 200 pmol/ (8
10°)RBC ¥ /2 #[OR=5.67,95% CI(1.58,20.35)], 2% %A 5
T2 B U (4*=7.778, P=0.005) ; 6-TGNs Ifl. 25 #¢ J&¥ >350
pmol/(8x10°) RBC 14 £ 2 & £E 121 24t Rl 2 i 114 JXUSS: 12 2 1
2 Ji >l 200~ 350 pmol/(8x10°)RBC [ # #[OR=3.50,95%
CI(1.45,8.46)], 22 54 B it 7 L (4*=8.037, P=0.005) ; Ifij
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6-TGNs Ifil 2} ¢ JF Jy 200~350 pmol/(8x10°) RBC ) i % k7
1 240 L/ 7 XU, 5 11 245 ¥k 13 << 200 pmol/(8x10°) RBC 1)
BE R, 25T #E L () =0.595,P=0.441)

4 6-TGNsiRE 5B MR AEREXYE
Tab 4 The correlation between 6-TGNs plasma concentra-

tion and leukopenia

Il FIAMIER FLAE R, , p
pmol/(8x 10)RBC  fil( %) fil( %) x

<200 17(81.0) 4(19.0)

200~350 42(72.4) 16(27.6) 11.280  0.004
>350 15(42.9) 20(57.1)

I 2 I AR 2 R (UL 1) A e A6 86 , HE— 28 L kA 11 4
JL s/ 1) £ 5 AN I Y BB S AR PN 6-TGNs Il 24 3R JiE
W25 5o 45 A WoR, FT PR N 6-TGNs 19 °F- 27 1fil 25 ¥k i
[(407.82 + 262.88) pmol/(8x10°) RBC]HA i & FJ5 4 [(275.85 +
118.37)pmol/(8x10")RBC], 2& 5+ Gt it X (+1=3.014, P=
0.004)
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Fig 1 The difference of blood concentrations of 6-TGNs in
leukopenia patients and normal patients

Note: the horizontal line in the middle of the box indicates Median;

the upper horizontal line of the box indicates upper quartile; the under

horizontal line of the box indicates lower quartile; the horizontal line

above the box indicates maximum value, the horizontal line under the

box indicates minimum value; “-” indicates moderate abnormal value

(the value is 1.5-3 times more than interquartile range ); “* ” means

extreme abnormal value (the value is over 3 times as against interquar-

tile range)

DL PR 6-TGNss Il 245 4% JiE k6 36 4% 1 25 1 ROC Bl 2k
(VLI 2) , To0I0 & 26 A s/ i 1) e AR I (e . 25 5R
I, 24 2535 % (Youden index , B “BUS S +4: Sk — 17 e R
B ) 2k 0.35, Bl 6-TGNGs Ifil. 25 #¢ i >291.04 pmol/(8x 10*) RBC
A, B T ) A A/ L 488 v R 6-TGNs /& & 2E
AR A R 2R
3 ITig

IBD Sz — Flrpg DRI AIL I o AS 1 40 8 e 1 A S 1 i %
SEPEEN , E 45 UC M CD. A Easit, 3 E UC &
RN 0.116%0, CD [ KRR Jg 0.114%0 , H B4R | TH#4
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BT E R A R B R RN A R R
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IBD H i i JCHRIA I, X R a4 0 2k ds il i R
SEAR, B 1R IE RRERY KA o IBDAESEIATT 259 CUNAIn VR It s |
LVPRIE) BT ROF A BEAR Bl SR R 22 A RE T
LY SN RE T RIMLERRATT . AR,
MR E g2 T IBD 3R Y7 R HUE DL AZA R R
LIS KB IR R FE G A E . Rougoe C 5™
TEE T —5iF 3¢ CDIRYT BIBIFE , 44 A 1995 —2002 4 5 2003 —
2011 4F FIATT BAR HEA 7T L, 65 R S 7S 370 S 1204 20 20 49 14 fifi
FHR BB TS BE A BER T AR R 2 TR,
HALGIRIT 21 & S K R i R B T . Har,
AZA U A I8 B B i 2 R 2 i A R
WEIRIT 25, T LA T IBD 6 sh M A AERFIRYT R T
PR R F ARG & LB HE A6 IBD WIRYT R #EE E 2
BIVERT . SR, AZA B R &8 Hh AR 7 3 A A A 22
5, B 67 9% 1 B35 nT A 3 IBD Ak {E45 G 15% B iR
B RHEIT VA BB, Hott 9% ~ 259 (1) 5 ) AT B H B E
B L F S R A A R BB (A B E P S RERE AR
45 HAp DL AR i R L

AZA K TCIE R T2, 7 RN 23 e T K S-54 7%
Tt AR by TG 1 1 R D 77 ) 6-MP L 6-MIP HE A 20 Jif ) T I 3
T PR A QU R AR - (1) FH UK B IS B IEERA Tl B AZ W 6 5 iy
(HPRT) fE Ak AR ST VR B RS PR B | T 28 IR B IEEnS A% 1T
PRI I Ul A B S IS AR R L 2 S 4 S T PR IR
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TRRSULIR , S B PA T, AT A7 20, AR 2 = A e
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(6-MMP) , i Ww Ay STt 56 A Z Wi R,
F 4R [ n] B85 6-TGNs A 5% : Derijks LIZ" A )y, IBD %
14 i v 6-TGNs Y JiF 7 250~500 pmol/(8x 10°)RBC fif A] A
RO B BLAS LR A B BB 30 ; Dervieux T 45 "A Wy,
6-TGNs Ifi. 24 ¥ Ji > 450 pmol/(8x10°) RBC fi4 £ 2 1 11 201 iy
/L (4 JRUSS: B S 14311 s Dassopoulos T 22 1A Sy , 6-TGNs Ifil 25
e 5 45 1R 1 250~ 400 pmol/(8x 10°) RBC 3 Fil P fi £, {H H 4%
22 WA IBD fR 3% & A= 1 40 fL U 2 i 55 6-TGNs Ifil 24 ¢
B FHIAE,

TEABFIE T, 29 AR AZA B9 IBD 3% 114451, Forb 40
B H B AR, e AR R 35.1% , = FAHSCHRIE™, iF
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A AN 6-TGNs M 25 w5 T F A0 K-F IR 1 /R, 22 5
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