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Abstract

Objective: To systematically evaluate the relationship between tumor necrosis factor-a inhibitors
(TNFi) and secukinumab in the treatment of ankylosing spondylitis (AS). Methods: Three data-
bases of PubMed, Cochrane library, and Embase were used for bibliography retrieval Clinical trials
of secukinumab in patients with AS that were selected before April 20, 2022, according to the in-
clusion and exclusion criteria. Responses to ASAS20 and ASAS40 at 16-week and 52-week were
collected, and processed by RevMan5.4 software. Results: Five randomized controlled trials and
one open-label single-arm trial were included in this study, involving a total of 1654 patients, of
whom 439 (26.5%) patients received TNFi and 1215 (73.5%) patients did not receive TNFi. The
results of the data analysis showed that the combined effect sizes of ASAS20 at 16-week and
52-week were [OR = 1.41, 95%CI (1.00, 1.98), P = 0.05] and [OR = 1.37, 95%CI (0.93, 2.02), P =
0.11], respectively. The combined effect sizes of ASAS40 at 16-week and 52-week were [OR = 1.47,
95%(CI (0.44, 2.68), P = 0.20] and [OR = 1.51, 95%CI (1.07, 2.14), P = 0.02], respectively. In sub-
group analysis, the combined effect sizes of ASAS20 at 16-week and 52-week were [OR = 1.76,
95%(CI (1.14, 2.71), P = 0.01] and [OR = 1.72, 95%CI (1.07, 2.74), P = 0.02], respectively. The com-
bined effect sizes of ASAS40 at 16-week and 52-week were [OR = 1.97, 95%CI (1.24, 3.13), P =
0.004] and [OR = 1.91, 95%CI (1.25, 2.94), P = 0.003], respectively. Conclusions: Previous TNFi
exposure was correlated with the efficacy of secukinumab. Patients who did not receive TNFi had a
better therapeutic response to secukinumab than patients who received TNFi therapy.
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1. 51§

o B A #F 4 (ankylosing spondylitis, AS)YE N —Fig i 28 fEVER, B3 5 DA AL SN B K
SR, HAEAR 1%%3&3{ AS HFFEEE R, AR T??U&ﬁﬁxﬁlﬂ’]/ﬁr HimittRreedte, vRER
FEMS A ST R EL[1] [2]. JEEESR, MEIRFEIR F-a #1#157)(Tumor necrosis factor-a inhibitors, TNFi){E A
E%ﬁ?ﬁﬁ@ﬁﬁ‘ﬁg%, KT AS BFEA A EIT R, AR IS =2 UL EX AR SRR P R 2
TCN A IR B AT U [3]. BEE TNFi ) 2 B, B2 R R 40%11 AS 82500 H S W
AT BANT 32 [4] [5] .

BT AS kf*ﬂ%m’m)\ﬁﬁn B2 K AYIEA2:-17 (interleukin-17, TL-17)7E 505 3t @ i FE 1)
RIEFAGIR S B 4% 7 B EAE 6] AR N—Mu B 4T IL-17 Hidk, =) FEArJCHdi(secukinumab) & B
AT AS B IRTT IO A4 A %E 17 40417 (interleukin-17inhibitors, TL-17i) [7]. K& AR F1E
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S SRR, S EFLRPUT R E, AN, S AS B, AU T BRI s, M
HAESE [t it & . W Pavelka [8]H1 Feng 55 A [913E4T I PR 150 e FE SR 1 A BRI AT R I =] FE A1 G
GRIFMEETT AE SR, il i Rt — e st 17 HACHI T 20 22 421 [10], Baraliakos %5 A[11]14h
JR AR08 2% BH =) E 25 U B AS BRI BT AT HRESE S . PHBEF (12 RIRRIN] 13132047 Y B stk AT T hAIE
SEE] FEAT LU RIS AS IR, SR AR AR AFEE . Maksymowych 55 N[ 14158 i 4] i
IR PR E] B T BT A AL VC R L R B, 28] BE A T B PUIBIT IR I AS B AT AR ST Al
PAFH AR IR . 2019 4F AS 1297 R V0K TNFi AE R E IR AR, =5 G
HEFF FH TR 55—k TNFi B2 A TE N 2 () 3151

YT MRTHERS, K LAEh 2% IL-17i T TNFi ASREM 32 sl B AR T, B =] 25 e it
TNFi %5z dE 2 5 N7 R30S BAEZER, HnER A .. A SCREBEAEA L TNFi 551 AS
R A FE A B PN B G LT Meta 38T, DA PR 2697008 $E AR ARG IR = 22 AR H

2. EREF®
2.1. XEIRFRREE

AW T RS HIHZ T PubMed. EMBASE LA X the Cochrane library 7£ 2022 4£ 4 H 20 HZ B R EHA
KA FEARTUBPIBIT AS WM& AR AR ERM L L. MEIWUWT:  “ankylosing spondylitis” «
“spondyloarthritis” . “axial spondyloarthritis” . “secukinumab” . “coxentyx” . AL &FTH #4995k
FL 2% SCER A, DU OE W RE BTSN B 9T . AR BE ST © 4 fE PROSPERO  EyEM, M5 A
CRD42022327061

2.2. XERPANFR)

NI TCL AT & UL R hnitE: O BRI SOBEE AS %, Akl 22 51521 TNFi ¥677,
HEFFE 1984 SEA LTS WbRHERITT AN, @ wliR it b &4 7 E A JUHRHT 150 mg 4 O WTss
FA X BH AL TNFi R 0L i @ HARARRL AR S DUN SRR RR: 200 20%1) 85 £
B AE DG T R W23 IR AR E VRS 45 I 2G5 (ASAS20) L K ASAS40; &AM FUXT I SCH 1 5 R,
BUBCRIESCHR . 7] — W EE A 2 R R R, WA ASR Bl i e 8w 1R S

2.3. XEREHER

P 2 B 6 SR ST b 7 396 R B ECRICHR , S 03 AN AR 2 S )88 1 Fr o S oK il B i e o, A AR
AT MR B = A0 e vk oy B . AR Feat il it B AN 1) NCT 4 54 7 1 7E ClinicalTrials.gov bR AR
MIEE AL, NI 56 38 Z IS AE «

IINHF T HIIEAGFIE G : BB —1EH SRR ED . Wi ik, I dl. mASE . A#F7il
S M 45 R e hR . TNFi 3F 2 52 (TNFi-naive) 20 F1 TNFi % &% (TNFi-IR) 41 45 B bRl H5: ASAS20.
ASAS40.

2.4, MERREITM

SCRR T B VA AR P 41 R -V8 K K (theNewcastle-Ottawa Scale, NOS), H P AL 5T G2 3T XN
WIS R AT ISy, RO iR NOS 43809 0 4321 9 43, Hh 0 pARAERTES R E R, 9
SREFEFRE R TN EERE: © 2RV GEAREME: @ ERFNITIMEFETE 0 2
R E T @ WA A CEMER N4 /e bs: ® Wit Mgt i £S5 R R R B E R
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BAFIRITTELE: © S5 )R TRARPrAt; @ BEVIIN (A 2081, @ F i AARREE IS 72 BB DT Ll Hor,
IE T et = T 45 2 70, RUIH&ZAE 1 70

25. Gt FERE

FIF Review Manager ¥4 (RevMan5.4, Cochrane Collaboration, F}32 8 AISHR)FATHIEAI ., KA
WA SR EL O BE 2 T B k), cfd T B AR L (odds ratio, OR)BEAT 204 AL I AG SR VAL SR ME KN, &
P> 50% MR SRR, TN 35 1 <50%, TSR @ A .

AHFFES3HT 16 F I 52 JE I TNFi-naive 2081 TNFi-IR 2 N BF252 7 B2 LS my7 02 5, AT
HoPrRERTREMI MR, LLP < 0.05 NE G2 Lo i MIBR Bt se, Pk s BR BT 72 1
SR BEAT BB 70 BT

3. &8
3.1. PFREFLIE

RS SRS EYIP IR 1177 FI83C, 420 58 N E S HER, B @i D sebn A 22, HipR 712
R, BT 4555, HA 6 MARRBEAS, MRS EERAER 30 R, RRWNT: © ZIEZHE;
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I BRI 2 1 N AR AT 20T, BARRRE I E 1 R,
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Figure 1. Flow chart of the literature search
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3.2. INRIE BERHER REFMN

BT RIS AR S5 BT TNFi A G OLdAT T W /by, BRI E0 i s NBPE 30 & 458 N2 i), 4t
1T 1654 2 BE PN FT, Horh 439 §1(26.5%) 8521 TNFi J897, 1215 1(73.5%) A He 52k TNFi 697 . 16
A 6 TS [16]-[21]9, Measure2-J [21 ]2 A ) — T SRS B8 58, Rk T 16 BT ASAS20
Fe ASAS40 B2, Higy 5 BREG[16] [17] [18] [19] 20145 ABEHLR FRIRLE, AR T 16 AR ASAS20
J ASAS40 BiZFER, IRE—BHRAL T 52 JEIR AL R E ASAS20 A ASAS40 IR ZFE M. Wi 1 B,

A 5 WHALR[16] [17] [18] [19] [20]%F AS BFH B FN RAT 7 EE, FHRHA R 7 E AT RN
MBI . BT 6 TRI[16]-[21]#7E ClinicalTrials.gov M Lk, S 5# 452 7 &/ 16 JH K4
RV SCHERBTRIE WA 1 o NOS $F45, i, 5 TUREMLA BRI 16] [17] [18] [19] [201354 8 73, H
BT AR R [2118 6 47, NOS W F4MERN 7.7 7. WNERPATLUEH, 6 THAL[16]-[21]
1) NOS VFA3I7E 6 43 L UA b, WA — BRI SRAFC I & 53 2(BF NOS 73 40h 1~3).

Table 1. Characteristics of included studies

= 1. PNEERGFIER NOS 5

SR Nos
== 4 REWTT T B Y
168 52/ 7

BENLGTEE  SEC 75 mg, SEC 3£ 371 ffl, TNFi-naive (n=

Braun 20 2015 oem " Isomgvs %R 271), TNFEIR (n = 100) ab a,b 8
i oy MU SO Ko e
Kivitz %[17] 2018 Kﬁggﬁﬁ 120 En}zg%?b ;izizngNE‘llFé?j‘:‘;g’)‘ T ab ab 8
Kishimoto Z£[21] 2018 %fiig SEC 150 mg 30 mTNTFI:H;;{IETg(; =22 . N/A 6
Huang %[16] 2020 BEHLXIHE  SEC 150 mg vs 3 458 f], TNFi-naive (n = ab ab g

) R 362), TNFi-IR (n = 96)

A a: ASAS20, b: ASAS40.

3.3. WHESH

3.3.1. ASAS20
6 THRIE[16]-[21]134RIE T 16 AR 7 FEZILHPT 150 mg 7E TNFi-naive & TNFi-IR £ H ASAS20
MABE, WK 2 FiR, S B IEA P = 0.36, I = 10%), 15455 H[OR = 1.41, 95%CI (1.00, 1.98), P
=0.05], #F M TNFi-naive 4135 7E5UE L8 TNFi-IR HE LS, HERLSGI¥E L.
52 JAIF, A5 BUALE[16] [17] [18] [19] [20]#3E T = FEAT JLHHT 150 mg 7 TNFi-naive 415 TNFi-IR
YL R ASAS20 W&, W 3 Fis, SFPERIR®P = 0.33, P = 13%), #5455 N[OR = 1.37, 95%CI
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(0.93,2.02), P=0.11], "W, TNFi-naive 4 ¥ fE4{H F8 TNFi-IR A NS, HERTLS 72 L

TNFi-nai"ve TNFi-IR Odds Ratio Odds Ratio
Jurgen Braun 2015 61 92 15 33 13.5% 2.36 [1.05, 5.31] 2015 — =
Sieper 2016 30 44 14 28 9.9% 2.14[0.81,5.68] 2016 T
Pavelka 2017 36 57 7 17 7.2% 2.45[0.81,7.40] 2017 T
Kivitz 2018 53 85 19 32 18.9% 1.13[0.49, 2.60] 2018 1
Mitsumasa Kishimoto 2018 15 22 6 8 51% 0.71[0.11, 4.47] 2018 %
Feng Huang 2020 140 240 38 65 45.3% 0.99 [0.57, 1.73] 2020
Total (95% Cl) 540 183 100.0%  1.41[1.00, 1.98] &
Total events 335 99
Heterogeneity: Chi? = 5.53, df = 5 (P = 0.36); I* = 10% f t t i

0.01 0.1 1 10 100

Test for overall effect: Z = 1.98 (P = 0.05) Favours [TNFi-nar'vel Favours [TNFi-IR]

Figure 2. Meta-analysis of ASAS20 at 16-week in TNFi-naive and TNFi-IR
2. TNFi R EFMIERFTH AS BETE 16 AR ASAS20 B9 meta 5347

TNFi-naive TNFi-IR Odds Ratio Odds Ratio
dy or bgroup ents ota 'S ota eig ixed, 95%

Jiirgen Braun 2015 54 67 43 55 21.4% 1.16 [0 48, 2.80] 2015
Sieper 2016 48 60 21 33 12.7% 2.29[0.88,5.91] 2016 T
Pavelka 2017 55 74 1" 21 10.3% 2.63[0.97,7.17) 2017 1 -
Kivitz 2018 57 n 20 29 16.2% 1.43[0.55, 3.68] 2018 ™
Feng Huang 2020 160 209 46 58 39.5% 0.85[0.42, 1.73] 2020 1
Total (95% CI) 485 196 100.0% 1.37 [0.93, 2.02]
Total events 374 141

Heterogeneity: Chi* = 4.60, df =4 (P = 0.33); I’ = 13% y y Y !

0.01 0.1 1 10 100
Test for overall effect: Z = 1.62 (P = 0.11) Favours [TNFi-naive] Favours [TNF-IR]

Figure 3. Meta-analysis of ASAS20 at 52-week in TNFi-naive and TNFi-IR
3. TNFi REMIERFEH AS BETE 52 R ASAS20 B meta 747

3.3.2. ASAS40

6 THIRIR[16]-[2114% 5 T 16 i i 7£ TNFi-naive A1 TNFi-IR 3 b ] & 22 25 J5 845 150 mg ¥ ASAS40
MR, ZRFEREP =0.04, P = 57%), BADHT0E 4 FiR, HHHESE 5 N[OR = 1.47, 95%CI (0.4,
2.68), P =0.20], Al TNFi-naive 41535 fE80(A L8 TNFi-IR A%, (HERTLSITHFE XL

TNFi-nar've TNFi-IR Odds Ratio Odds Ratio
dy o bgroup ents ota ents ota eigh M 9 ea i

Jurrgen Braun 2015 45 92 7 33 17.7% 3.56 [1 40 9.01] 2015 B
Sieper 2016 19 44 7 28 16.0% 2.28[0.80,6.47] 2016 N
Pavelka 2017 25 57 5 17 14.2% 1.88 [0.58, 6.02] 2017 I
Kivitz 2018 33 85 9 32 184% 1.62 [0.67,3.93] 2018 -T™
Mitsumasa Kishimoto 2018 9 22 5 8 91% 0.42[0.08, 2.19] 2018 =
Feng Huang 2020 102 240 32 65 245% 0.76 [0.44, 1.32] 2020 -
Total (95% Cl) 540 183 100.0% 1.47 [0.81, 2.68]
Total events 233 65

Heterogeneity: Tau? = 0.30; Chi = 11.68, df = 5 (P = 0.04); I = 57% ; t ' t y

0.01 0.1 1 10 100
Test for overall effect: Z = 1.27 (P = 0.20) Favours [TNFi-nai"'ve]l Favours [TNFi-IR]

Figure 4. Meta-analysis of ASAS40 at 16-week in TNFi-naive and TNFi-IR
4. TNFi RBEMIEREH AS BEH 16 FES ASAS40 B meta 747

STRRK[16] [17] [18] [19] (2014545 T 52 JI ASASA0 %% , %721 5T PEAE(P = 038, I = 5%),
SrATE RN 5 R, SRS EN[OR = 1.51, 95%CI (1.07, 2.14), P=0.02], A L TNFi-naive Z17E N %
F B ERT TNFi-IR 4, HERSE G255 X
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TNFi-naive TNFi-IR Odds Ratio Odds Ratio

dy or Subgrou Events Total Events Total Weight M-H, Fix: % Cl Year M-H, Fixed, 95% CI
Jurgen Braun 2015 47 67 34 55 21.6% 1.45[0.68, 3.09] 2015 T
Sieper 2016 38 60 15 33 13.7% 2.07 [0.87,4.91] 2016 T =
Pavelka 2017 38 74 7 21 10.3% 2.11[0.76, 5.83] 2017 5 B
Kivitz 2018 47 75 12 29 12.5% 2.38[0.99,5.70] 2018 T =
Feng Huang 2020 131 209 37 58 41.9% 0.95[0.52, 1.74] 2020 ——
Total (95% CI) 485 196 100.0% 1.51 [1.07, 2.14] L 4
Total events 301 105

Heterogeneity: Chi* = 4.21, df = 4 (P = 0.38); I* = 5%

k t t !
Test for overall effect: Z = 2.34 (P = 0.02) ol o L i b

Favours [TNFi-naive] Favours [TNFi-IR]

Figure 5. Meta-analysis of ASAS40 at 52-week in TNFi-naive and TNFi-IR
5. TNFi R EMIERELH AS BEE 52 FRT ASAS40 B meta 5347

3.4. LHTHT

i T Feng 25 A\ [16]/REREA TR, & NA meta 43 Hr o 5 B 1 = BRIR, AT 7@ 5t Hidth 5
TRIE[17] [18] [19] [20] [21 134T A0 50, CABBfIZ R 300 4 B 45 SR 52 . ASAS20 7E 16 JAF1 52 JA
(RIS 2H A0 T 5 Bt 1] 6 PP, S PR A 2 AR, 16 JEI AN 52 JE 3545 593 7N [OR = 1.76, 95%CI (1.14,
2.71), P = 0.01]FI[OR = 1.72, 95%CI (1.07, 2.74), P = 0.02], 16 JAF1 52 J )54 FHEH N[OR = 1.74, 95%CI
(1.26, 2.39), P = 0.0007]. X TNFi-naive 2% TNFi-IR 41f{] ASAS20 % & 7E 16 &A1 52 FXERDH &
725, HASE (P <0.05).

TNFi-nar've TNFi-IR Odds Ratio Odds Ratio
e O Jogro BIILS Old BILS oid 21y " xed, S eda n-n d, S

411 16W
Jiirgen Braun 2015 61 92 15 33 13.3% 2.36 [1.05,5.31] 2015 =
Sieper 2016 30 44 14 28 97% 2.14[0.81,5.68] 2016 T =
Pavelka 2017 36 57 7 17 71% 2.45[0.81,7.40] 2017 T
Kivitz 2018 53 85 19 32 186% 1.13[0.49, 2.60] 2018 N
Mitsumasa Kishimoto 2018 15 22 6 8 5.0% 0.71[0.11, 4.47] 2018 - 1 -
Subtotal (95% CI) 300 118 53.7% 1.76 [1.14, 2.71] <>
Total events 195 61
Heterogeneity: Chi? = 3.01, df = 4 (P = 0.56); I = 0%
Test for overall effect: Z = 2.53 (P = 0.01)
4.1.2 52W
Jiirgen Braun 2015 54 67 43 55 16.4% 1.16 [0.48, 2.80] 2015 -~
Sieper 2016 48 60 21 33 97% 2.29[0.88,5.91] 2016 .
Pavelka 2017 55 74 11 21 79% 2.63[0.97,7.17] 2017 T -
Kivitz 2018 57 75 20 29 124% 1.43[0.55, 3.68] 2018 N
Subtotal (95% CI) 276 138 46.3% 1.72[1.07, 2.74) S
Total events 214 95
Heterogeneity: Chi* = 1.96, df = 3 (P = 0.58); I* = 0%
Test for overall effect: Z = 2.26 (P = 0.02)
Total (95% CI) 576 256 100.0% 1.74 [1.26, 2.39] <&
Total events 409 156 ) , ) ,
Heterogeneity: Chi? = 4.97, df = 8 (P = 0.76); 1= 0% b.01 Oj 1 1 1'0 1 00'

Test for overall effect: Z = 3.39 (P = 0.0007)

F NFi-nai've] Favours [TNFI-IR
Test for subaroun differences: Chiz = 0.00. df = 1 (P = 0.94). I = 0% s [T P

Figure 6. Subgroup-analysis of ASAS40 at 16-week and 52-week in TNFi-naive and TNFi-IR
6. L2E57H 16 AFN 52 FIRT ASAS20 B meta 5347

ASAS40 7£ 16 JAAN 52 J& (- Hr i ] 7 B, Fod 62408 5 73 7 A[OR = 1.97, 95%CI (1.24, 3.13),
P = 0.004]F1[OR = 1.91, 95%CI (1.25, 2.94), P = 0.003], 16 JHF1 52 J& KL% B4 I N[OR = 1.94,
95%ClI (1.42, 2.66), P <0.0001]. IXFEM, K521t TNFi iGI7 K EEX T ET CAAIN SR ERE S
Bl TNFiR T8, HERA S FE (P <0.05).
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TNFi-nai've TNFi-IR Odds Ratio Odds Ratio
r I n T ven i M-H, Fix % Cl Year -H, Fix: |

4.2.116W
Jiirgen Braun 2015 45 92 7 33 93% 3.56 [1.40,9.01] 2015 .
Sieper 2016 19 44 7 28 86% 2.28[0.80,6.47] 2016 i
Pavelka 2017 25 57 5 17 76% 1.88 [0.58, 6.02] 2017 B
Kivitz 2018 33 85 9 32 141% 1.62[0.67, 3.93] 2018 T
Mitsumasa Kishimoto 2018 9 22 5 8 76% 0.42[0.08,2.19] 2018 L
Subtotal (95% CI) 300 118 47.2% 1.97 [1.24, 3.13] >
Total events 131 33
Heterogeneity: Chi? = 5.18, df =4 (P = 0.27); 1? = 23%
Test for overall effect: Z = 2.86 (P = 0.004)
4.2.2 52W
Jiirgen Braun 2015 47 67 34 55 19.6% 1.45(0.68, 3.09] 2015 ™
Sieper 2016 38 60 15 33 125% 2.07 [0.87,4.91] 2016 T
Pavelka 2017 38 74 7 21 93% 2.11[0.76, 5.83] 2017 1=
Kivitz 2018 47 75 12 29 11.4% 2.38[0.99, 5.70] 2018 =
Subtotal (95% CI) 276 138 52.8% 1.91[1.25, 2.94] L 4
Total events 170 68
Heterogeneity: Chi* = 0.82, df = 3 (P = 0.84); I? = 0%
Test for overall effect: Z = 2.96 (P = 0.003)
Total (95% Cl) 576 256 100.0% 1.94 [1.42, 2.66] L 4
Total events 301 101 ) ) ) )
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Figure 7. Subgroup-analysis of ASAS40 at 16-week and 52-week in TNFi-naive and TNFi-IR
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