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Data — Mining of Azathioprine — Related Adverse Drug Reactions Signals Based on FAERS
YANG Xia, WU Bin, WU Fengbo
( Department of Clinical Pharmacy, West China Hospital , Sichuan University , Chengdu , Sichuan, China ~ 610041)
Abstract: Objective To provide a reference for safe use of azathioprine in the clinic. Methods Based on the FDA Adverse Event
Reporting System(FAERS) ,the azathioprine —related adverse drug reactions(ADR) signals were mined. The adverse drug event(ADE) re-
ports signals from the first quarter of 2004 to the fourth quarter of 2018(60 quarters in total) were downloaded from FAERS and
mined by using reporting odd ratio(ROR) method and proportional reporting ratio(PRR) algorithm. Results A total of 3 301 ADR cases
induced by azathioprine as the primary suspected drug were reported,with 1 577 preferred terms. The median age of the patients was
47 years old,and 44.62% of the patients aged 19 —59 years old. Precisely 62.25% of ADRs were reported by physicians and other
health professionals. Azathioprine administered orally took up 90.86% in reported cases of the known route of administration. Diseases
involved in system organ class(SOC) of azathioprine signals mainly included blood and lymphatic system disorders,infections and infes-
tations, gastrointestinal disorders, general disorders and administration site conditions, hepatobiliary disorders. Among the top 50 preferred
terms, 34 preferred terms were not mentioned in the package insert of azathioprine. Conclusion Medical staff should pay attention to
azathioprine — related ADR and closely monitor the medication status of patients. It is suggested to improve gene testing before medica-
tion for the special population to reduce the occurrence of serious ADR.
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Tab.1 Basic information of azathioprine —related ADR reports

(n=3 301)

SE £E  HRUD) mkr(e) | 44 1 WEM) Bk
il % 1483 8.1 Bk 4 0.12
3 1307 39,59 kT 2 0.06
Fik 51 16.69 Bk I 0.03
<8y 234 7.09 Fik 2305 9.8
19-50% 1473 Moy | BE  ERIEFIAR 1267 3.3
260 § 66 20.05 an B 788 23.47
R 93 2.03 A 454 1375
8% R 95 7.4 i W 7.48
BB BE 80 24 i 4 0.12
1% 4 0.12 Tk 541 16.39

ZE: AP A %R A FAERS 245,
Note: The classification of items in the table based on the data from
FAERS.
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Fig.1 The azathioprine —related ADR reports from 2004 to 2018
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Fig.2 Top 20 countries with azathioprine —related ADR reports
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SHIPKOVA"' 45 % B, i W 12 04 36 97 It B J A
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Tab.2 TOP 20 ADR signals of azathioprine in descending order of signal strength(n =2 414)
A B it iE (R ki) e s PRR 14 x 9% ROR 14 9%
(f]) (%) (PRR) (PRR) (ROR)

1 BEWME L 5 0.21 2344.23  6387.90 715.77~7696.77 2347.78 716.15~7696.77
2 ARG R 11 0.46 75473  6528.50 388.27~1467.06  757.25 388.88 ~1474.54
3 BV RABRTERE 29 1.20  485.59 11959.94 327.90~719.11 489.88  329.82~727.62
4 mEHRZE 4 0.17  468.85  1600.62 162.76~1350.52  469.41 162.78 ~1353. 64
S O RBMBmERE 3 0.12  401.87 1049.66 119.92~1346.65  402.23 119.92 ~1349.18
6 BTG R 8 0.33  351.63  2486.32 168.74~732.75 352.49  168. 88 ~735.69
7T BAFERE 4 0.17  330.95  1177.31 117.51~932.11 331.35 117.52 ~934.29
8  FFMRT ke 17 0.70  318.81  4837.73 193.29~525.86 320.46  193.84 ~529. 80
9  EB R E KA 9 0.37  308.75 2487.77 155.26~613.97 309.59  155.42 ~616. 69
10 RIS AL R B 4 0.17  239.41 875.18  86.31 ~664. 12 239.70  86.31 ~665. 68
NI & L Y:-9 TN 10 0.41  213.11  1962.52 112.15~404.95 213.76  112.29 ~406.91
12 B 3 0.12  191.80 533.07  59.59 ~617.39 191.97  59.58 ~618.57
13 ARGmES AL 7 0.29 172.73  1126.04  80.58 ~370.26 173.10  80.63 ~371.61
14  EBmatARMkeE’ 9 0.37  159.23  1339.34 81.42~311.39 159.66  81.50~312.78
15 wEPCEREH: 7 0.29  133.05 875.99  62.38~283.75 133.33  62.42~284.78
16 SWRMRMET LML Sk kR 20 0.83 98.36  1862.39  63.06~153.42 98.95  63.27~154.75
17 ESamiitiha 4 0.17 96. 17 364.29  35.52~260.39 96.29  35.52~261.01
18 F8k ER Mg 6 0.25 94. 82 538.85  42.06~213.76 94.99  42.08 ~214.45
19 1HREEE" 30 1.24 93.66  2661.91  65.21 ~134.54 94.51  65.59 ~136.20
20 PAANZ RGLEH 3 0.12 88. 83 252.56  28.16 ~280.23 88.91  28.16~280.76

E A AReR 2 BB B [ G4t v Ak RoA K (T R SRR 2 ) A B B R 4 1 R B9 ADR. K 3 Rl

Note: ™ is the ADR that has not been included in the package insert of azathioprine[including imported Azathioprine Tablets(trade name:Imuran)

and domestic Azathioprine Tablets],as well as Tab. 3.
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R3  FRMIENSIRESEET 20 B9 ADR(n =2 414)
Tab.3 TOP 20 ADR signals of azathioprine in descending order of signal reports(n =2 414)
W FihiE Bl B PRRL Pt 95% CI ROR 4 95% CI
) (%) (PRR) (PRR) (ROR)
1 A# 114 472 2.78 131. 90 2.32~3.34 2.85 2.36~3.43
2 A by E 86  3.56  14.19 1051.32 11.51~17.49 14.55 11.74 ~18.03
3 MkAEEe 52 215 3.81 107. 88 2.91~4.99 3.85 2.93~5.07
4 BAEX 48 1.99 7.79 283.96 5.88 ~10.32 7. 89 5.93~10.50
5 MR EAFEBR MG S A f R 44 .82 13.75 517.96 10.24 ~18. 45 13.92 10.33 ~18.75
6 AWMIRE 44 1.82  18.34 717.08 13. 66 ~24. 62 18.57 13.78 ~25.03
7 HHMEAR 42 1.74 2.33 32.02 1.72~3.15 2.35 1.73~3.18
8 AFRm 41 1.70 5.36 145.53 3.95~7.27 5.42 3.98 ~7.37
9 BA@mIRYE 37 1.53 6.56 174. 10 4.76 ~9.04 6. 62 4.78 ~9.16
10 E& 33 1.37 2.32 24.97 1.65~3.26 2.34 1.66~3.29
11 B zs 32 .33 10.19 264. 59 7.22 ~14. 40 10.28 7.25~14.57
12 N#HREEEEIE 30 1.24  93.66 2661.91 65.21 ~ 134. 54 94.51 65.59 ~ 136. 20
13 Sy RABRTERE" 29 1.20 485.59  11959.94  327.90~719.11 489. 88 329. 82 ~727. 62
14 e T 29 1.20 2.41 24.01 1.68 ~3. 46 2.42 1.68 ~3.49
15 EB Ak 26 1.08  39.81 970. 30 27.08 ~58.55 40. 12 27.20~59. 18
16 Emibmaif: 26 1.08  14.91 335. 68 10. 15 ~21. 88 15.02 10.20 ~22. 11
17 BRAFHALZLSE 25 1.04  13.52 288. 54 9.14~19.99 13. 61 9.18~20.19
18 HhhRatz 24 0.99 2.27 17.08 1.52~3.38 2.28 1.52~3.40
19 "R EH" 23 0.95 2.72 25.13 1.81~4.09 2.74 1.81~4.12
20 AFAKRE" 23 0.95 3.62 43.58 2.41~5.44 3. 64 2.41~5.48
%4 FMWIEK ADR 52 SOC HRER (n=2414) ADR, 55 ITPA LR 1) BUA% R 22 A PR3 YT AR OC | IRl B 1T-

Tab.4 Diseases involved in SOC of the azathioprine —related ADR

signals( n =2 414)

. Ti#E ADR#RL AR
o LIRS M) W) @)
| AERBERER 51 3 15.41
) R ERRERAAAIA (KRB LAR) 7 64 2.65
3 RRLHERGER 46 541 2.41
4 REA%ERA 14 128 5.30
5 ANLA%ER 3 11 0.46
6 RFREHEAR 7 56 2.3
1 HibRERR 2 2 1.08
8 AEWZA%ER 4 14 0.58
9 RETAFA 10 41 1.70
10 FREZEER 1 3 0.12
1 SHEEEER 7 5 2.15
12 AEERESLAER 6 2 .08
13 #RA% MAREER 9 60 2.49
4 BWA%GER 35 353 14.62
15 MRA%HER 25 253 10.48
16 KRAKTALREER 2 8 0.33
17 BHMAFTHRLEGFALER 2 10 0.41
18 BHALEA%ER 3 I 0.9
19 R FBRAREFHRA 11 75 3.1
2 ARERERRLRERRR 3 10 0.41
0 AYEERRLEREAHRR 16 287 11.89

PA JEPEARIY RS 5 M B R AR e fs , — H
KA W82, B B AR R BOLT, G R N
T W e 220 A A 2 R A S O e A e
W WLIY ADR o A BIF 55 ¢ BT, Tk s I 2 JEE JEE 43 A5 AL ) T
R A B IR I AR 7= 4 6 — F SE S FLIEE RS (6 — MeMP)
TEIF &R, TR AR A R 5 | S 2H 2R I 1D 28 P i 2
HER GRS 1 7 3E ADR I RE5 ITPA 94C > A 7%
FER 4G T4 21 B R ADR 5 S48 45 5, ali WG
A B AT, ADR 15 5808 3 n 29 S5 A R F 40
AR HAE A2 F R B A RO TAES
I PRAFEFEST A WEFE b, &5 IR A 5 ok AL 2 1Y
ADR 55 B W H /RG240, H 5 3k
[2,4] 436 G ERS 2 205 | i R 40 I IE &g (8
AiB %5 ADR 285 5 — 350 EDUE T A 7 (14 5080 AHDG HER
TR

5 SCHR [ 19 14RIE A L8, ABFSE 45 3 h ADR {5 %
A, 4248 1 ADR {5 5 78 DA SCERIT 5% Hh 3 RE TS
S EIE AH A5 4248 1 B &R 4> ADR 55 A B 7E 3¢
BRIRE 2] R AR AR5 3R A = 1Y ADR {55 . — 43
Jir BRL 2 SRR 2 A T PR IR ) HL 2 & B A
K11 ADR; o —#853 JE R E SCRR iR B AR A A/, HL
B R YR B — o DAL )t R AT fE S B0X S84 55 B = Y

87



- BRI -
Drug Evaluation

AL

China Pharmaceuticals

2021 4E 5 H 20 H 45 30 45 10 )
Vol. 30, No. 10, May 20,2021

ADR TE i R 52 B H A RO 3 o i ok 5 SCHRAIF IR 0T

2T FAERS 248 ADR (9008 , BETE 42 18 | o6 Hh

2L LIRS R FH G ADR 155, IR TR AEHT ) ADR

55, Al R 22 4 25 S AL 1 O BG4 21 5 24 i i W]

Foxf He A B, i 5 AR HE A T 50 7Y ADR 551,34 4>

W A AL EE R 24 i ], TTRE S5 24 ol BT RTBIESY

(1 oy B A A /b BIF 5 S 01 F 98 6F 52 L

S5 KX TFHIM ADR (55, B2 55 A D1V 5 A5 06 5 4

T R BES T AL, TR PR EER i AT AT L R AS:

W, VA J5 2257) 1 11 )R 88 S2 ADR |9 Wl

3.3 MIRERE

— & FAERS Z 50X A ARG 3 T80, SO i ok I 22

B AETERS 20 B s e e T AN FLEAE O, A e K2

R AE BRI B 52, M9 5 G808 AR O /b o 02 B A9 2R

PR E S AN G 22 8 SO 5 5 R RN

H¥r2i415 BFr ADR fE48 1124 B HA A M (HAEE

F WA AR FE A7 A PRRIE R S W ) SC R PR I

HE— VAL FIGRAIE . =& H & 2R G AFTE IR AR AR

Rk L, T RE S UG 5L

3.4 N

25 LT AR 3R T FAERS R4, AL A HL

i35 9 ROR 5 F1 PRR VL 42 40 B v 15204 b i i 19

ADR {55, yr b T 25 5 W] 45 Hh ADR AN 2, 3R75 T

FRXF ELSE 58 H 1 24 i 2 A5 5L, DA ARk I R 2 ff

TR R 2

5% 3k

[1] ede &, G55 00 5 | Bk vgoboh 25 2248 F Al R 5 R
AT, P E25)5,2013,16(9):1409 - 1412.

[2] § &4 . A B2 RR R EMIEREAALE T2 AH[]].
& 25,2016,14(2) :38 - 39.

[3] CHAPARRO M, ORDAS I, CABRE E, et al. Safety of thiopurine
therapy in inflammatory bowel disease: long —term follow — up
study of 3 931 patients[J] . Inflamm Bowel Dis, 2013, 19(7):
1404 - 1410.

41 % m,¥% 2%.,% M. AL EARRAEGERELS

ZAREI]. E=AHHmEIEK,2013,16(9):845 - 848.

MNP A OML,F TPMT A B A e b BABE P 89

AT, W kA 4% ,2015,33(9):711 - 714.

[6] F4F & M ZELRF. FHMLH TPMT 4= ITPA A K

3 ERERAEANBERREREXZOHAI]. b BB

& % 2 %,2009,23(1):30 - 35.

YANG SK, HONG M, BAEK J, et al. A common missense variant

[5

—

[7

—

in NUDT1S5 confers susceptibility to thiopurine — induced leukope-
nia[J]. Nat Genet, 2014, 46(9): 1017 - 1020.

[8] SUBEESH V, MAHESWARI E, SINGH H, et al. Novel adverse

—

events of iloperidone: a disproportionality analysis in US Food and

Drug Administration Adverse Event Reporting System(FAERS)

88

Database[J|. Curr Drug Saf,2019, 14(1):21 - 26.

[9]1 & &, %#EM, ¥ 4,5 . MedEx f£ FAERS 250 & ARAT AL
Feg AT FEERY SR E,2019,39(19):1989 - 1992.
[10] LERTXUNDI U, EREZUMA I, HERNANDEZ R, et al. Antipsy-
chotics, pituitary tumors: an analysis of the European pharma-
covigilance database (Eudra Vigilance) [J]. Inter Clin Psycho,

2019,34(2):89 - 92.

[11] LOGAN JK , WICKRAMARATNE SENARATH YAPA S,
HARINSTEIN L, et al. Drug Interaction Between Febuxostat and
Thiopurine Antimetabolites: A Review of the FDA Adverse Event
Reporting System and Medical Literature[J]. Pharmacotherapy,
2020,40(2):125 - 132.

[12] 2 &, R&ER AMTE2,F . ATLEFDA RRFHRE
RAs ks dak T EHA BB L] PR E,
2019,30(21):2993 —2997.

[13] FDA. FDA Adverse Event Reporting System(FAERS) Quarterly
Data Extract Files| EB/OL] . [2020 =06 — 11] . https/ /fis. fda.
gov/extensions/FPD - QDE - FAERS/FPD - QDE - FAERS. html.

[14] XU H,STENNER SP,DOAN S, et al. Medex : a medication infor-
mation extraction system for clinical narratives[J].J Am Med
Inform Assoc,2010,17(1):19 — 24.

[15] TIEU C,BREDER CD. A critical evaluation of safety signal anal-
ysis using algorithmic standardised MedDRA queries[]J] . Drug
Safety,2018,41(12):1375 - 1385.

[16] SAKAEDA T, TAMON A, KADOYAMA K, et al. Data mining of
the public version of the FDA Adverse Event Reporting System|]].
Int J Med Sci,2013,10(7) :796 — 803.

[17] EVANS SJW, WALLER PC, DAVIS S. Use of proportional re-
porting ratios (PRRs) for signal generation from spontaneous ad-
verse drug reaction reports|J]. Pharmacoepidemiology and Drug
Safety,2001,10(6) :483 — 486.

(18] skme 2, 4. XRHMERTHLLETHETEFE]
HMRAT IR F % & ,2012,21(2):290 - 294,

(1914 &, 8 #,% &, 5. AR5 r R R[]
 E 25 02,2020,29(7) : 134 - 137.

[20] LEVESQUE BG, LOFTUS EJ. Initiating azathioprine for Crohn’s
disease[J]. Clin Gastroenterol Hepatol ,2012,10(5) :460 — 465.

[21] SHIPKOVA M, FRANZ J, ABE M, et al. Association between
adverse effects under azathioprine therapy and inosine triphos-
phate pyrophosphatase activity in patients with chronic inflam-
matory bowel disease[J]. Ther Drug Monit,2011,33(3):321 -328.

[22] RUER), £ 2%, M, F . A B8 A aird e
=—HI[J]. HFRE5H,2016,16(6) :432.

[23] PATEL AN, LANGAN SM, BATCHELOR JM. A randomized trial
of methotrexate vs azathioprine for severe atopic eczema: a critical
appraisal[J]. Br J Dermatol,2012, 166(4):701 - 704.

[24] GASTAL GR, MOREIRA S, NOBLE CF, et al. Toxicity of aza-
thioprine : why and when? Analysis of the prevalence of polymor-
phism in Joinville , SC, Brazil [ J | . Arq Gastroenterol , 2012,
49(2):130 - 134.

(icHii H 39 :2020 - 07 - 03 f&151 H 11 :2020 - 10 - 23)



