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Study on non-genetic risk factors for antiepileptic drug-induced severe cutaneous adverse reactions in HLA-
B*15:02 negative patients

DENG Mingying, YANG Benjun, FENG Xiaojun, TANG Liqgin[Dept. of Pharmacy, the First Affiliated Hospital
of University of Science and Technology of China (Anhui Provincial Hospital ), Hefei 230001, China]

ABSTRACT OBJECTIVE To analyze the non-genetic risk factors for severe cutaneous adverse reactions (SCARs) related to
antiepileptic drugs (AEDs) in HLA-B*15:02 negative patients, and provide a basis for clinical precision medication. METHODS A
retrospective case-control design was used to include patients who underwent HLA-B*15: 02 testing at our hospital from January
2022 to December 2024. Patients were divided into SCARs group (15 cases who were HLA-B*15:02 negative and diagnosed with
SCARs) and control group (38 cases who were HLA-B*15: 02 negative and used AEDs). Risk factors were evaluated using
univariate analysis and a multivariable Firth penalty likelihood logistic regression model (Firth regression), and Benjamin-Hochberg
false discovery rate (FDR) and Firth regression were used for correction, and sensitivity analysis was used to quantify the impact
of potential biases in carbamazepine exposure rates in the control group on the results. RESULTS Univariate analysis showed that
age=50 years, use of carbamazepine, and combination use of antibiotics/antiviral drugs were risk factors for developing AEDs-
related SCARs (OR=18.15, 7.54, 13.46, 95%CI of 4.13-79.84, 1.89-30.08, 1.36-133.18, all P<<0.05), while taking lamotrigine
was a protective factor [OR=0.10, 95%CI of 0.02-0.39, P<<0.05]. After FDR correction, the above factors still maintained
statistical significance (P<<0.05). The results of multivariate analysis showed that age=50 years [adjusted OR=16.27, 95%CI of
3.98-66.55, P<<0.001] and taking carbamazepine [adjusted OR=7.11, 95%CI of 1.82-27.85, P=0.005] were independent risk
factors for the occurrence of SCARs-related AEDs. The results of sensitivity analysis showed that the adjusted risk OR range for
taking carbamazepine was between 14.2 and 28.4. CONCLUSIONS Age=50 years and use of carbamazepine are independent non-

genetic risk factors for the development of SCARs-related
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JUH AN KV (severe cutaneous adverse drug
reactions, SCARSs) J& 1 & & K 34 A= i 19 24 W) B8 il
N, B -2 255 AIE (Stevens-Johnson syndrome,
SIS)/rh B M 3 J¢ TR L FA i JE (toxic epidermal necroly-
sis, TEN) fEFE R VKL B3 22 R R Gehi IR 09 24590 S iy
(drug reaction with eosinophilia and systemic symptoms,
DRESS) . 23z KM K2 Pkt s 5517, FHorpr, SIS/
TEN DA {2 (92 B SR FE | 86 B4 47 0 o3 99 AE 26 (10% ~
40% ) AHFAE , O ELAILH] 3 85 M T AR S e I
B R ISP B PR S R SR U 25 )
(antiepileptic drugs, AEDs) /& 5 & SIS/TEN [y & % i
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-5 B8R P 175 S 9 STS/TEN 775 3 JC It , o = AE I
W AR B R, 570 1 A 6 B R 2 T 25 SIS/
TEN [ &A= RS, R, HLA-B*15: 02 i £ & 9k 40
A ARAS NI 5, DL 20 2 SCARs (1 & A", 4R
M0, G RS B s, R4 T T HLA-B*15: 02 i 415
20%~30% [ EAPE B E 7E ] AEDs J5 &2 SCARs" 7,
PR HAb S AR B N R AT e S 5 Hrh . 7EistL
7, B OB & HLA-4%31:01  HLA-B*75 Ifi. 3§ %
(U HLA-B*15:21) LA & CYP2C93 #:IH £ & 5 AEDs
3 SCARs HHOC , {H I IHARAE FI AL i A 56 4 e I,
AN, BEFEET XF HLA-B*15: 02 BME R S U A0 ¢
SCARs BIF5T 2 BN A S4B, = RGEAEDFIT
5T, A ST LIE B HLA-B*15: 02 BAYE 8 & 4k
AEDs #5¢ SCARs Iy AR5 % WU R 22, DI IZ 2R %
() AEDs 1A Ak FH 245 LA & SCARs JXU BG4 15 32 it B} 2
WAl
1 #EMERZE
L1 —fgaER

TG by — T ] B B3 ) BRI . AU 2022 4F
1 A % 2024 4F 12 A e ERMAROR K7 M8 5 — B B
(PLF IR “FeBE ™ )47 HLA-B*15: 02 %& A& 1) 387 44
BH TR BRI R BAS o K 85 23k SCARs ZH X
MEZH . SCARs ZH A BEFRUE R : NI e BAS] i 18 1 Y
HLA-B*15:02 B H 28I R#12 4 SCARs YAERE 4
L1541, X BERAL IR RR AN T < 1 5 AT s BA B v i
et BT A HLA-B*15: 02 1M 2 W i 00 B Aw
AEDs (R 5 75F  BR-R PGP 5E =% ) HJC SCARs H2
)RR, L 256 1], A4 B0t BB 4 5 Bl s AR B T LA
BRI BERLEL , APt 38 i S8 B AR BREH . AFSE 1Y
HEBRBR A < A7 A B B O ) (i A 3R ) sl R
TERLANSERE ) SCARs 21 R 5 A 25 W AR g B8 sl i
SR 2510 SRR T IR R . ARG R4TK
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W K B A4 AR B TR B B | SBOARHIT S8 9 e AR TR o
1.2 dEBEREEEEAERKTE

L HLA-B*15: 02 JIPE B3 i  A15 47 20%~30% 1
fdt OB 259 )5 & 2 SCARSs, AR AL I £ 0l fig &
PEREAER . AFFEE B, 643 387 32k v
HLA-B*15: 02 S PHM: 3 4.65% (18/387) 5 1M #E i i2
i1 21 15 SCARs [ # v, 1% 5L A BH A 324Xy 14.299% (3/
21) o XUt A AR R 280 SCARs 1Y % A 55 HLA-B*
15:02 T8¢, #E—25 3 Re T AR 5% I 3 78 SCARs &
AOTEAESCEVE R o LI R W] 100 25 i vl EA, 7 Ja
WO, 8545 SCHR I it 5 1 AR B , AR IR 30032 8 MV TE 1Y
i KU K 25, T 58 N Ge it 2R R AiE (o S RAR IS ) |
I FH 80 AEDs P2 (146 < Sy P57 (R P9 Frse =
W, 34 R PR ) HL 5 SCARs JCBE VI 254 ) Sk &
2500 RGP RAUREE Y SRR 2 b
2}y, I RlIE L 245 WA BAE FH S e SN 5 M SCARs 1 &
AR ) o A FE RN A AR AR R AT IR R 40 #r , TR A
J& SCARs ZH I E AL A8 AR Y & A= SCARs 52k 4, 24
R A SRR B e | FL5 0T B A A ARG s L L PR 5%
2 AR A,

13 SGitFEH*

AHIFGE 2R FH 22 PR R AR LA VS e TR A DR RO %
ARCAB BH A IXURS: |, ot FH A 4 2 6145 SPSS 26.0 IR 4.5.0 1%
7 B “survey [ H T #4722 K 2 Firth 231 BUSR 2 5 ]
A AY (fRi AR “Firth [01097) ] SRR 00 DLPEAS 8
AN B B T8 1 IXUBR R 28« 43 280t ISk e 3
7 2] FE R x* K 50 5% Fisher A5 66 ME R A 56 5 9F 1E
B A ) e B AR R A M(Pas, Prs) 32755 , #H 18] FL AR
Mann-Whitney UK 5 . A ¥ il 22 8 80 R o A1 FH 4
SRS, X 8 A E 1 % XURS: R 2% AY B[R 2 P N
Benjamini-Hochberg 4 % & % (false discovery rate,
FDR)#Ef7#% 1E , FDR K 1EJ5 A 0<0.05 #AE N2 74
Gt o T T 2 EAIAS IE AT, T K g6 2 AL
M a0 =0.051F Jy 44 X K-, % B H] SCARs 41k
KB/ (n=15) , AFEFRIBR UG, 2 B
Y AAEBA N R A3 HT R P<<0.05 H B WARfIG R = X A7
AR AR R . SR Firth [5]3R5 1E /NVEEAS B 5 e
A Om T, IR IE Ja A3 LE (odds ratio, OR) 2 95%
A X [a] (confidence interval, CI) . % FI&EA: 237 LA
S AT B2 rh S G P 5 8 2 T BEAFAE Y D ) X 45
(RS2 o 32 0 BT 2R JFH 336 1) A 1E 28 3K [ L 52 OR = L il
OR X (% HE 21 2 5 30/ i N 2 5 2R ) D) B PR 3R 4 7 A5
AR S SE XU OR (B FEA TS IE AL
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2 H#R
2.1 fEGIXTERIERR LG R SR ATIFE

SCARSs 4 15 il i 3 S W 53 A 0 - < 57518
1 (53.3%) . B8 = 74 F 3 f4i] (20.0%) | $ 5L = 1% 4 1]
(26.7%) 5 6 51 (40.0% ) & # FA4E G T 25 (L FE P AE 2/
PO R 259 S 2555 ) 1 DL

5 50) B A 1 4 Hh A £ AR b, XoF R R 3 T R
AR D5 T 25 5 oS 2E 3 L (P>0.05) , HAT AT Hek
JUAE KT R TP s VG O B 5 R B T IR e 4
(13.2% vs. 3.5%,P=0.023) , (HBL-R PG F7BE — W 1) 2
e R, Z R RGITFE L (P>0.05), X} IR ik
AL N B S8 N D e T2 RN 25 W) 7 68 R AIE L3
W1,
x1 WREZEMMBABENAOZITZNEYR

FHFAELL B
BiH IR (1=256) R (n=38) Siite P
B (%) 145(56.6) 19(500) 0590 044
SERRM(Pys, P )% 35(24,47) 35(32,44) —0.604 0.546
FARF(%) 9(3.5) 5(132) - 0023
BRI/ %) 20(78) 3(79) - 1.000
IR/ %) 27(88.7) 30(78.9) 2519 0.3

— R HFisherkS B EZERR I, AP~ 2 MG
2.2 HLA-B*15:02 [t £ & % % AEDs tHX SCARs §J
BERESTER

FPRRMEE R BN AR =50 2 IRH R S P
A FHBTA: /AU B2 25 ) & A AEDs AH G SCARs
1) e [ PR 25 (OR 439124 18.15.7.54 . 13.46, 95%CI 43+ 3]
9 4.13~79.84,1.89~30.08.,1.36~133.18, % P<<0.05) ,
JIR 37 B == Ry £ R (OR 4 0.10, 95%CT 24 0.02~
0.39, P<<0.05) . £ FDR & IEJ& , 45 3 WoR | 4 il =50
% AR VG SR A 2R AR FE I R fE R
BN, DL B IR FE R 58 = R AR AP VE L IR R e 22
FME(P<0.05), RS ITERIE2,
%2 HLA-B*15:02 A1 B E & % AEDs 183X SCARs

HBEEZSER
T i)
HiR =) sorsiGery) O %0 P MRRERQ
Uiti3 19(50.0) 1(733) 275 074~1018 0123 0197
2504 5(132) 1(7B33) 1815 413~7984 <0001 0004
RAFREHT 5(132) 8(533) 754 189~3008 0004 0011
TRARRAT 3(79) 32000 292 052~1644 033 0442
TR =5 30(78.9) 4067 0.0 0.02~039 <0001 0.004
AR EMREST  1026) 40267) 1346 136~133.18 0019 0038
KA SEFIRE AL 2540 6(158) 4267) 194 046~818 0442 0442
KA e 4(105) 3000 213 041~1090 0389 0442

2.3 HLA-B*15:02 [ £ & % % AEDs 13X SCARs H)
SEESMER

Z R A R o, R A Firth [FHHAGE S, 4F %
=50 % (K 1F Ji7 OR 2N 16.27,95%CI A 3.98~66.55, P<
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0.001) Fl ik FH K 5 74 °F (& 1E J5 OR 4y 7.11, 95%CI1 A
1.82~27.85, P=0.005) ¥ J& & 4= AEDs # & SCARs [
ST fER R .
24 FRMESR

ARWEFE X B2 E R P R EE R (13.2%) B
F i T BB E AR Y B 8 3 (3.5% ) , IXAME L 23 F B —
R GEVE R 22 AW 5% T L5 2 1 R 757 KU
(OR N 7.54,95%CI & 1.89~30.08) 1 n] HE#L LA o A
I, SR FH 3 ) A TE 2 ZOGHUEI OR #EA A4 55, 45 th RS 1F J
i ORJEFIFE 14.2~28.4 Z [a] (S {H Yy 22.1) , iX KW
R PG - 09 S SO BB R 2~ 4 A% . 4
LT,

40

W OR=7.54 FLIU I
(95%C1: 1.89~30.08) 14.2~28.4
30 4
& 20 I
10 A
i KA
Bl RAFSHEXEKEREE

3 1tig

ARWFIE B LEHRIT HLA-B*15 ;02 911 3% & 1= AEDs
AHJE SCARs IR RT3 . LR A 4l SR s, AR =
50 % IR R SV A i B AE RAUR R R &
= AEDs #HC SCARs Hfa i R 2 |, 1 IR R 5 — e U 5=
P — 2 B AE o A 78 E— 22K F Firth [B] )54
IEVETEIR 22 N R S IESE , 4R % =50 % (KL IE 5 OR
16.27, 95%CI 2 3.98~66.55) AR FH -~ & 75 F (K 1F )
OR N 7.11, 95%CI 4 1.82~27.85) & & 4= AEDs #f %
SCARs [l 7 fa i R 2

iE i =50 4 55 AEDs #H ¢ SCARs 9 XU 3 in i 2
ORI, X W] R S T2 A R A 25 W ARHE Cln i T
N R BUNIE BR RN (25 20 29 AR R

USSR 2 iR B B D) BE 1 98 2R 45 5 I A BRAR A, 31X
BB IR 2 AL R P ECE A HE X SCARs 1 5 JEpEN 7, i
Ah, —TFE T3 JE I AFFIRF S th /R, & 2 AEDs Hi5¢
FERRAS BB A £8P 34 AR IS Ry 44.8 21 FE I AHIESY
JIT S TE 1 =50 % [BI{E, 18182 SCFE T 4R i 1 K n] BB 2
SCARs RS INAHDC R &

AFREEREW], R VG F-AE HLA-B*15: 02 1k &
AT 3 SO, , SR FL A A 2 A AR i R
AT g i 4 A ZE 40 i B B (human leukocyte antigen,
HLA) R #1725 508G . R P58 SCARs 1
BLH 5 G928 22 40 S Sl A O, e PR = T
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HLA 7 FE5 BT A1, 40 T AN 32 (AR 5 5005 4
Ji 2 S s R AR T B, LA A T S A
PR b 6 G MR B e AR 1 B T 5 R A 1 5 A
M3 G IME B R TR, IS 5 SIS/
TEN (¥ BB 58 15 b Ah L 3800 £ DR 25 4R i
AR, FEA FE RGP R i — R T R
J2E S AN AN L BE R T 7 S S Nl AR R A
YN T IRFEAL I IR 25 T J kA i 45
I, K 5 PU S SCARs it A5 5y J&bk 25901 il AN 4
P S AL RE PS5 AL

EH AR IR e R PR B AR A
T D\ 256 151 % JHE A 5 AR vl B AL AR A 1 3 LA R T i
17 AR 2GR (R 6] B2 v - T PGP 1 22 77 %6 (13.2%,
5/38) 4T3 i 3 = b s 4 (3.5%,9/256) , iX — 25 5+ 1R
ARV T X B AR A A BR (n=38) 47 R I B HLAE 5,
[IE[ERR e RPN D Geih2F R AE S
i AEDs ffi FHIE & F ¥ BA R4 AT Ltk (P>0.05) o
FARAHFIT AN R AT on BB YU R AUk iy
Y15 SCARs & A= AU 47 7E 48 11 X Bk (OR 2h 13.46,
95%CI i 1.36~133.18) , {H X — &5 H¢ 75 7 1 fff 152 .
SCARs 4l H I & fff FH B 26 A0 2 25 90 1 L 491
26.7%(4/15) , XS BRAL AR 2.69%(1/38) , %22 57 1T g
HRAIR T X AL B T 2 AP R 2 ie SR e
PEA R AR LSRR KPR 22 5. B, )R 2RI
PR IR A FH 24 T E3E A3 259 AH B A FH ak S s 81 AL
B SCARS 114 & Az AU , (R LA ST A FH K R SUATY
TE R R R RS B VR4 25 s BHe
Wb it — I

JA4E HLA-B*15: 02 i 25 % - 5 4 - 5k B R P 74
G SIS/TEN HA B TN M, (A 4F HLA-B*15:02 ]
PEHE b, A 35t 12 R 22475 n) il & FEOC AR ™ A
AREGEZ WA SCARs B HLA-B*15: 02 UL
14.29% (3/21) , i K T g 77 DU BE R 55 75 F-4H 56
SIS/TEN H B3R (£ 709% )™, 875 1] fig A Hofth ) gt
HZ5%kM. Bk HLA-B*15:02 5}, ZHWF54RE T HAl
HLA %5 {3 3 [ 5 AEDs #H 3¢ SCARs 1% # 3¢ ¥ , 1] 4n
HLA-A*31: 01 5 -k 5 79 °F- fif 2 DRESS K& ¥ F- 92 #H
K HLA-B*38: 02 735 1~ T 75 - FIr SO8E Fe a2 o™,
HLA-B*58:01 | 54 5% = W& ir £ DRESS #H ™, {13
TR SR , HLA-A*24: 02 9 K IRAEDUR N FE ot 2 Fp 5
T AEDs (35 R P57 RZ 8 Fr5d =18 iFFH
SCARs H. A |7z 5 &R, & 40174 (OR 2 1.94,
95%C1 A 1.06~3.54) F &% v [6 5 7 DU AR B 5%
(OR W 3.2) Y3 HF LREEI™ ™, S5+ HLA-A*24:02 7%
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977 DUB AR P8 45005 (15.739% ), fin 2 SCHRTESE G
AE 7 U 2 P4 P 5547 52 — B2 ) SCARs™ , I s, i)
B 2 MU X HLA-B*15: 02 [ 1 & & 4= AEDs #3¢
SCARSs HH Z AL hric.

RWFGEAFAE—E 1 R BRAE - (1) SCARs AL A AT

PR (n=15) , X FR| T AT RGE TR RE ; S5 5 BT

R, BT EREAS I 5ROV (OR=T) IR, {H R

HEERON (OR~3) AL BEAN A2 , HL AT REIG AN 45 0 75 110

RS o B AIFSE R H Firth 1109 55 05 2/ MEAR

D ey, AELAT 7T BB 2 0 8 3130 RE 185 A0 366 4% i 25 114 XU

ST ML 22 O R AT IS PRI T I LA IE - (2) %)

TR PR V9 25 R 0 3w T IR e 4, RE g7

OR KZIE , (EATY AT RESEZ e 25 SR (i AP o (3) ASBIFFE A BE

NN HAM Y HLA FE R 53 B (40 HLA-A%24: 02 HLA-A*

31:01) , PRIt o 8 4 11 PIEA H A 7 A 188 4% B SR AL X

SCARs Y521 . (4) % BEZH A= 2 A # 25 ik &

i FH 2%t 2K F SCARs 41 (2.6% vs. 26.7%) , 1% 5 7]

REFH 205 T 0] BRZH S8 11929 Dy vh e S0 T 24 sge ) ke

I, R R 2G4 S i S JXURS: PR 3R i 45 18 A e 7E B

w55 2580 O RTRE PEBA S rh it — PR

L5 L TR 16 HLA-B*15: 02 YRS H it (=50

%) PRI R 5752 % A= AEDs #H G SCARs i 37 F

BB FER . BT BRI, B H A VR LA IR

S R SR W LR AT XU < (1) %o vy o 8 3 O S s S

F-LASM ) AEDs (CHNA W5 s BAT DRV RO S 58 =

W) B A A PG I AR A2 ) 5 (2) %5 e 25U R S vl

- JEHARIES TR SIS LA R AU T 25

BRIEAT HLA-B*15: 02 K I Ab , i W in s i R W 00 -5 125

HE Q)BT VRIS O T R IBHL T A

B HLA-B*15: 02 41, 4% HLA-A*24:02 HLA-A*31:01 %

LRGN KGN | DA T T 4 T L Ay > R XS, 1 o S 3R
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