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Abstract

Objective: To assess the association of HLA-B*15:02 allele with aromatic antiepileptic drugs (AEDs)
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induced Stevens-Johnson syndrome/toxic epidermal necrolysis with laxity (SJS/TEN) by meta-
analysis. Methods: A comprehensive search of PubMed, Embase, The Cochrane Library, Zhi.com,
Wanfang, and Wipu databases was performed up to 1 July 2024, and meta-analysis was performed
using Revman 5.3 software. Results: A total of 26 papers, all of which were case-control studies,
were included, with a total of 794 patients with SJS/TEN induced by aromatic AEDs and 2851 con-
trols, and the combined results of the analyses showed an OR (95% CI) of 26.32 (15.67~44.21) (Z =
12.36, P < 0.00001). Conclusion: There was a significant association of HLA-B*1502 allele eliciting
AEDs of the Fragrant family class causing SJS/TEN.
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— R DU 25 B3 R S V8 (CBZ). B F(OXZ)MIZE-Z 5L (PHT) 2 1) N 75 7 ik AEDs. #R1M
AEDs 5 IR ZPA R [ S (CADR)AH R[], BLFEEHMEBE 2 (MPE). 2508 fZs &1k (DHS) Rl ™ 17 ik
AR RBI(SCR), 4 SISITEN. SIS Al TEN fIBET:2 551108 3%FH 27%, FH IR Pk th IR 21 B 21 4 3
Beo JESURNERRERAR . KU, BEREAN R BRI IE [2]%6 . Aok HLA-B*15:02 %57 2[Rl 5 AEDs 5| g™ 5
JRAN R RSLR AR AR G VERI FUBR SRR 22, (HR SR FEIANREAN ], s, PR, FEARE. SO EE
FIFAVE RS, anrh B = m AN R RO [ A A B R 7 A XA R, 0 0 oot e fe s Bt ah e
H S BUR4A] BFEA[2] R [S155E R AN [F N 70 25 AR AE 22 7 o ASHIE 0 S O I 18 2 SR B R 45 0
Br 7 AR E N AN S I 7T, ATV HLA-B*15:02 5575 & 535 AEDs 52 SIS/ITEN KB, A5 HF
R AEDs Il PR G B B ™ R RAS B S TR $ i 2%

2. NS RE
2.1. XBANSHRRIRE

PINKRAE: (1) WFFERT SO0 s (2) W IxTIERE 7 (3) SISITEN H 75 &jik3E AEDs (CBZ. OXZ.
PHT. LTG B PB)i% & ; (4) WFAUX R ALK 2] HLA-B*15:02 A7 (K], (5) HIF 78 A BT SR A5 451 Aok e ep
HLA-B*15:02 #5717 %; (6) SIS/TEN [{i2 W15 X [6]4% [ 5 BRI AR B 43t &l 4

FERRbRE: (1) FEIEMEATIR R CER: (2) MR ATERE; (3) SCHEUEA T (4) WFFLX e
il 3 %

2.2. WERREE

KR SR B . o, A SO PR LR . R ERI(CNKD) Y 507 4RO s A SO
FEfL$5: PubMed. Embase. The Cochrane Library. 2R M EEEFEZ 2024 557 H 1 H. @ 3 80
5H WG AR, OO RN CF B IRRPUBIRNZ5Y) OR K 5 75°F OR R~ OR Hi 5 =1
OR %[ OR KL ELZ) AND (592 OR 7 OR i SCi - 8 b 43 A 1iE OR FR 831t R B IR AL A fi#t
JiE) AND (AZEA4Ifadi)E OR FEH Z M OR A R): 3k R AN (HLA-B*1502) AND (HLA-
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B*1502) AND (Carbamazepine OR CBZ OR Oxcarbazepine OR OXZ OR Lamotrigine OR LTG OR Phenytoin
OR PHT OR Phenobarbital OR PB OR Aromatic) AND (Stevens-Johnson Syndrome OR Toxic Epidermal Necrol-
ysis OR severe cutaneous adverse reactions OR adverse drug reaction).

2.3. BiEREE

*E%E#‘f%/\ﬁ#‘%?ﬂpﬁiiﬁﬁﬁ Bﬁﬁﬁﬁﬁ)\ﬁ%ﬁ%l‘iﬂﬁ, PEENRAE SR AT A0 B 32, SRR
WU T BT A, HR s SRR AR X RRALRR B AL . AR SCIRI N S B SR
R, ﬁ%n%ﬁ?*ﬁ%ﬁ?nﬁﬂﬂTul&ﬁﬁvﬁﬂﬁcﬂi KBRS

24. STRREETHN
NN SCHRIF VP R AR IR - IR K AR (NOS) PP 4 A R 191 X6k BT 7C 1 52 SCHR i £
25. FRAH

K H RevMan5.3 #4317 Meta 73 ¥, &R FOEHE & S AE R, WP>0.1, 12<50%ilA
FFMERL, W P<0.01, 12>50%\ NS, HIRPERENLRON AR, 47 04 AUt 74
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Figure 1. Literature screening process and results

1. XERTFERIE R 25

3.2. XERAANFHE

SCERAN 26 TIWEFE, 13 Wk A E, 3 Bk EH SoRVEIE, 8 iR HZRE, 2 WORHEEE. STk
iR R AT NOS AR EEBEAT VA, B0 9 7r, 26 AR BRIk 49R L% 1.
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Table 1. Including the basic characteristics of the study

F 1 ANTAREREHE

EAPNG WS S i ol J 7Kk SISITEN 54 Wil XTEE4L NOS /M
Aggarwal 2014 [7] EppE CBZ, PHT 17 50 6
An 2010 [8] R PO LTG 3 21 7
Chang 2017 [9] TR 75 31 PHT 13 32 6
Chang 2011 [10] Ty K PG 31 CBZ 21 300 6
Cheung 2013 [11] R [ A s CBZ, LTG, PHT 47 240 6
Chung 2004 [12] FE G CBz 44 101 8
He 2013 [13] A E Rk CBZz 35 125 7
Hsiao 2014 [14] FE G CBz 112 152 7
Hung 2006 [15] FE G CBz 60 144 7
Hung 2010 [16] E S OXZ, LTG, PHT 32 113 6
Khor 2017 [17] TR 75 31 CBZ 28 227 7
Koomdee 2017 [18] Z= LTG 4 50 7
Kulkantrakorn 2012 [19] Z= CBz 34 40 7
Kwan 2014 [20] R [ A s CBZ, LTG, PHT 47 239 6
Locharernkul 2008 [21] e CBZ, PHT 10 50 6
Mehta 2009 [22] Z1)ES CBz 8 10 7
Nakkam 2022 [23] = CBzZ 88 144 7
Shi 2012 [24] [ B T CBz 18 93 7
Sukasem 2018 [25] = CBz 16 271 7
Tassaneeyakul 2016 [26] Z= PHT 39 92 7
Tassaneeyakul 2010 [27] E~E] CBz 42 42 7
Wang 2011 [28] [ CBz 9 80 6
Wang 2014 [29] g )1 CBZ, PHT, PB 27 64 6
Wu 2010 [30] rh [H CBzZ 8 50 8
Yampayon 2017 [31] ZHE PHT 15 100 7
Zhang 2011 [32] FRE ZRN CBz 17 21 6

3.3. Meta TR

3.3.1. FEIKH AEDs 54X SISITEN 5 HLA-B*15:02 FEFE KB4

26 AT K T 794 il AT 2851 il 52X B, JEid Meta 3BT KL HLA-B*15:02 25 3 (K 5 75
TR AEDs 5 & SISITEN fE4E— sE M1 (OR = 26.32, 95% CI = 15.67~44.21, P < 0.00001), {H 5 Jf1t:
(12 = 73% > 50%), WL 20 i GO BT IE — IR SCERG 12 530 T 69%~73%, P EAE, FREIL

REONFSE -
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Study or Subgroup

Experimental

Events

Control
Total Events Total Weight

Aggarwal 2014

An 2010

Chang 2011
Chang 2017
Cheung 2013
Chung 2004

He 2013

Hsiao 2014

Hung 2006

Hung 2010

Khor 2017
Koomdee 2017
Kulkantrakorn 2012
Kwan 2014
Locharernkul 2008
Mehta 2009
Nakkam 2022

Shi 2012
Sukasem 2018

Tassaneeyakul 2010
Tassaneeyakul 2016

Wang 2011
Wang 2014

Wu 2010
‘Yampayon 2017
Zhang 2011

Total (95% CI)
Total events

2
1
12
8
33
44
8
99
59
13
20
1
32
33
10
6
76
13
12
37
13
9
15
8
5
16

585

17 0
3 1
21 47
13 7
47 35
44 3
35 2
112 "
60 6
32 9
28 23
4 6
34 7
47 35
10 8
8 0
88 18
18 12
16 "
42 5
39 5
9 "
27 4
8 4
15 18
17 2
794

290

50
21
300
32
240
101
125
152
144
113
227
50
40
239
50
10
144
93
27
42
92
80
64
50
100
21

2851 100.0%

0Odds Ratio
M-H, Random, 95% CI

1.9% 16.29 [0.74, 357.74]
1.9% 10.00 [0.44, 228.70]
5.3% 7.18 [2.86, 17.99]
4.3% 5.71[1.41,23.10]
5.6% 13.81[6.72, 28.38]
2.0% 2504.71[126.68, 49522.83]
3.9% 18.22 [3.66, 90.66]
5.4% 97.62 [42.01, 226.81]
3.0% 1357.00 [159.84, 11520.40]
5.1% 7.91[2.97, 21.08]
52% 22.17 [8.78, 55.99]
2.7% 2.44[0.22, 27.45]
3.9% 75.43 [14.56, 390.79]
5.6% 13.74 [6.68, 28.24]
2.1% 105.00 [5.60, 1968.48]
1.9% 54.60 [2.25, 1326.20]
5.5% 44.33 [20.24, 97.09]
47% 17.55 [5.31, 58.06]
4.5% 70.91[19.67, 255.64]
4.5% 54.76 [14.62, 205.13]
4.9% 8.70 [2.84, 26.68]
2.1% 114.83 6.25, 2110.92]
4.6% 18.75 [5.29, 66.44]
2.0% 175.67 [8.64, 3570.35]
47% 2.28[0.69, 7.48]
26% 15200 [12.59, 1834.92]

26.32 [15.67, 44.21]

Heterogeneity: Tau? = 1.11; Chi® = 92.16, df = 25 (P < 0.00001); I* = 73%
Test for overall effect: Z = 12.36 (P < 0.00001)
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Figure 2. A forest plot of HLA-B*15:02 alleles in AEDs-induced SJS/TEN cases and tolerant controls

2. EEIRL AEDs 4 SIS/TEN fwHI4A i 3 %t BBLE HLA-B*15:02 S E F A ARk

3.3.2. FESHT

Experimental

Control

Odds Ratio

Study or Subgrou Events Total Events Total Weight M-H, Random, 95% Cl
1.2.1 Han Chinese

An 2010 1 3 1 21 1.9% 10.00 [0.44, 228.70]
Cheung 2013 33 47 35 240 56% 13.81[6.72, 28.38]
Chung 2004 44 44 3 101 2.0% 2504.71[126.68, 49522.83]
He 2013 8 35 2 125 39% 18.22 [3.66, 90.66]
Hsiao 2014 99 112 11 152 54% 97.62 [42.01, 226.81]
Hung 2006 59 60 6 144  3.0% 1357.00[159.84, 11520.40]
Hung 2010 13 32 9 113 51% 7.91[2.97, 21.08]
Kwan 2014 33 47 35 239 56% 13.74 [6.68, 28.24]
Shi 2012 13 18 12 93  47% 17.55[5.31, 58.06]
Wang 2011 9 9 11 80 2.1% 114.83 [6.25, 2110.92]
Wang 2014 15 27 4 64 4.6% 18.75[5.29, 66.44]
Wu 2010 8 8 4 50 2.0% 175.67 [8.64, 3570.35]
Zhang 2011 16 17 2 21 2.6% 152.00 [12.59, 1834.92]
Subtotal (95% ClI) 459 1443 48.7% 41.14 [18.45, 91.74]
Total events 351 135

Heterogeneity: Tau? = 1.38; Chi? = 51.93, df = 12 (P < 0.00001); 12 = 77%

Test for overall effect: Z = 9.08 (P < 0.00001)

1.2.2 Malaysian

Chang 2011 8 13 7 32 43% 5.71[1.41,23.10]
Chang 2017 12 21 47 300 5.3% 7.18 [2.86, 17.99]
Khor 2017 20 28 23 227  52% 22.17 [8.78, 55.99]
Subtotal (95% Cl) 62 559  14.8% 10.41 [4.46, 24.31]
Total events 40 7

Heterogeneity: Tau? = 0.27; Chi? = 3.88, df = 2 (P = 0.14); I = 48%
Test for overall effect: Z = 5.42 (P < 0.00001)

1.2.3 Thai

Koomdee 2017 1 4 6 50 27% 2.4410.22, 27.45]
Kulkantrakorn 2012 32 34 7 40  3.9% 75.43 [14.56, 390.79]
Locharernkul 2008 10 10 8 50 21% 105.00 [5.60, 1968.48]
Nakkam 2022 76 88 18 144  55% 44.33[20.24, 97.09]
Sukasem 2018 12 16 127 4.5% 70.91[19.67, 255.64]
Tassaneeyakul 2010 13 39 5 92  49% 8.70 [2.84, 26.68]
Tassaneeyakul 2016 37 42 5 42 4.5% 54.76 [14.62, 205.13]
Yampayon 2017 5 15 18100 47% 2.28[0.69, 7.48]
Subtotal (95% Cl) 248 789  32.7% 22.14[7.96, 61.62]
Total events 186 78

Heterogeneity: Tau? = 1.55; Chi? = 31.08, df = 7 (P < 0.0001); I* = 77%
Test for overall effect: Z = 5.93 (P < 0.00001)

1.2.4 Indian

Aggarwal 2014 2 17 0 50 19% 16.29 [0.74, 357.74]
Mehta 2009 6 8 0 10 1.9% 54.60 [2.25, 1326.20]
Subtotal (95% CI) 25 60 3.8% 29.25[3.18, 269.10]
Total events 8 0

Heterogeneity: Tau? = 0.00; Chi? = 0.29, df = 1 (P = 0.59); I? = 0%
Test for overall effect: Z = 2.98 (P = 0.003)

Total (95% CI)
Total events

794 2851 100.0%

585

26.32 [15.67, 44.21]

Heterogeneity: Tau? = 1.11; Chi? = 92.16, df = 25 (P < 0.00001); I = 73%

Test for overall effect: Z = 12.36 (P < 0.00001)

Test for subaroun differences: Chiz = 5.39. df = 3 (P = 0.15). 1 = 44 4%
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Figure 3. Forest plot of HLA-B*15:02 allele positivity in different races
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BT FE AR B S v, D B S o M SRR AT ST 2E 3 B, DT 5 A5 2 K] 2 52 3y 3R o I P 52 i
BES Rt AT 40 o0 A o W 4H Hh T SR PG 0 (12 = 48%, P < 0.00001), ENEF(12= 0%, P =0.003 <0.05), Stk
$1<50%, B A GitzR. 1 ERR12= 77% > 50%, P <0.00001), ZEE (12=77% > 50%, P < 0.00001),
SRR R, LA 3o AT HUBME T, AN SCIRZE — IR, 25 F TR E BOBRZLTE 5 R “ Chung2004”

“Hsia02014” 1 “Hung2006” 3 fiCHkfG, RBTERE(P =0.35, 12 =10%), &AM &5 P <0.00001,
SERIEAAR KA, FHRX=RORRERE: ZREHAES R “Koomdee2017” Al “Yampayon2017”
J, SRR P =0.10, 12 = 45%), &3 RGP <0.00001, 25RAEMRFERERA AN, HEXHRE
SCHRN SRR, WL 4.

Experimental Control Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Random. 95% CI M-H, Random. 95% CI
1.2.1 Han Chinese
An 2010 1 3 1 21 1.4% 10.00 [0.44, 228.70] >
Cheung 2013 33 47 35 240 8.9% 13.81[6.72, 28.38] -
Chung 2004 44 44 3 101 0.0% 2504.71[126.68, 49522.83]
He 2013 8 35 2 125 41% 18.22 [3.66, 90.66]
Hsiao 2014 99 112 11 152 0.0% 97.62 [42.01, 226.81]
Hung 2006 59 60 6 144  0.0% 1357.00[159.84, 11520.40]
Hung 2010 13 32 9 M3 71% 7.91[2.97, 21.08] -
Kwan 2014 33 47 35 239 89% 13.74 [6.68, 28.24] s
Shi 2012 13 18 12 93  58% 17.55[5.31, 58.06]
Wang 2011 9 9 1 80 1.6% 114.83 [6.25, 2110.92] —
Wang 2014 15 27 4 64  55% 18.75[5.29, 66.44] -
Wu 2010 8 8 4 50 15% 175.67 [8.64, 3570.35] .
Zhang 2011 16 17 2 21 2.1% 152.00 [12.59, 1834.92] -
Subtotal (95% CI) 243 1046 46.7% 15.82 [10.44, 23.97] A 4
Total events 149 115

Heterogeneity: Tau? = 0.05; Chi2 = 10.00, df = 9 (P = 0.35); 12 = 10%
Test for overall effect: Z = 13.02 (P < 0.00001)

1.2.2 Malaysian

Chang 2011 8 13 732  49% 5.71[1.41, 23.10]
Chang 2017 12 21 47 300  7.5% 7.18 [2.86, 17.99] —_—

Khor 2017 20 28 23 227 7.4% 2217 [8.78, 55.99] —
Subtotal (95% CI) 62 559  19.8% 10.41 [4.46, 24.31] .
Total events 40 77

Heterogeneity: Tau? = 0.27; Chi? = 3.88, df = 2 (P = 0.14); I> = 48%
Test for overall effect: Z = 5.42 (P < 0.00001)

1.2.3 Thai
Koomdee 2017 1 4 6 50 0.0% 2.44[0.22, 27.45]

Kulkantrakorn 2012 32 34 7 40 3.9% 75.43 [14.56, 390.79] —_—
Locharernkul 2008 10 10 8 50 1.6% 105.00 [5.60, 1968.48] S
Nakkam 2022 76 88 18 144  8.4% 44.33[20.24, 97.09] -
Sukasem 2018 12 16 1M1 271 54% 70.91 [19.67, 255.64] -
Tassaneeyakul 2010 13 39 5 92 62% 8.70 [2.84, 26.68] S
Tassaneeyakul 2016 37 42 5 42 52% 54.76 [14.62, 205.13] _—
Yampayon 2017 5 15 18 100  0.0% 2.28[0.69, 7.48]

Subtotal (95% Cl) 229 639  30.7% 40.27 [19.50, 83.15] -
Total events 180 54

Heterogeneity: Tau? = 0.35; Chi? = 9.14, df = 5 (P = 0.10); I = 45%
Test for overall effect: Z = 9.99 (P < 0.00001)

1.2.4 Indian

Aggarwal 2014 2 17 0 50 14% 16.29 [0.74, 357.74]

Mehta 2009 6 8 0 10 13% 54.60 [2.25, 1326.20] —_—
Subtotal (95% Cl) 25 60  2.8% 29.25 [3.18, 269.10] ———
Total events 8 0

Heterogeneity: Tau? = 0.00; Chi? = 0.29, df = 1 (P = 0.59); I?= 0%
Test for overall effect: Z = 2.98 (P = 0.003)

Total (95% Cl) 559 2304 100.0% 20.82 [14.07, 30.81] L 4
Total events 377 246
ity 2= - Chiz = = = - |2 = 449 k + +
e e ety ot s o
o . ] . Favours [experimental] Favours [control]
Test for subaroun differences: Chi2 = 6.89. df = 3 (P = 0.08). 12 = 56.4%

Figure 4. The sensitivity of positive rate of HLA-B*15:02 allele in different races was analyzed by forest plot
4. AEMiE HLA-B*15:02 S5 £ (E PH 14 R BUR M S A 7R R E

3.3.3. KRR
XA N STHRIEAT AR M YAt AR IR IR B, AR FL R R ey, HAR LI 5.
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Figure 5. Publication bias funnel plot

5. Z&EmERHE
4. W1ig

B 25 R 2 2 R R R ANHE S, Bk Z A TR A R R N5 AR g5 BB ARG . I
R, A K HLA-B*15:02 “EAr R 5 7 8 J A R SROSAH G A 7845 DAUESE, FalEAR T, $E, fi]
BN, 7E pharmGKB ¥4fs F (https://www.pharmgkb.org/) < VA1 HIE A B HLA-B*15:02 S5 ik R A %2
ik 4.56%1 2.59%, 1H[E([33] [34]. DR PEIL[35]. ZEME([36]. ENE[37]. JIHE[38]. 17 EA[39]4EHT 57 45
WESE T HLA-B*15:02 5 SIS/TEN [)o<iitt, (HHA[40]A1E E[41]M L2 F HLA-B*15:02 547 3 R 4%
B BRPH. SRESFHLX HLA-B*15:02 4507 B R ELAIRACN 0.01%F0 0.17%, i B SR A SR A 4 7 32
HIRGRMHIR AR 2R . 75 &S AEDs 15 K[ SISITEN 5 HLA-B*15:02 547 JE K < B 7L i %
K # R #E CBZ Al OXZ, PHT k2, LTG Ml PB MISEWF 74D, Ak Meta 04 RGN TIX 1L
PGP RVPAN 75 75 1S AEDs 5 & SISITEN 5 HLA-B*15:02 ) ¢ Hk .

Meta 43 HF 7t 45 S 26 W 75 7 2% AEDs 5K 1) SISITEN 5 HLA-B*15:02 2547 3 R H AT 3 G I
AR R R G, ATBURME TG G R AR E, AT KRB RIE SNSRI MR 43 S84 T I 4H 23 7
R I B AN B SR v 7 2H S o 1 B SR RIS, 2 R LRI I 722 e e M R SRR, ) e DO AN 2R
Y35 — G R SCHRBEAT BUB: 23 AT S5 R B 5 SRR I U STk, 2 VRIS S A ILAE A [ DU 2H H 7
PERIE TR 2>k B E A A E SR AL, R EH E 2 R EXT PHT A LTG MR, HR4E%
7 52 R 585 2 (http://www.allelefrequencies.net) H ] Fr it AT HLA-B*15:02 S5 47 B K% 0.10%, HE &
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