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Therapeutic Efficacy and Safety of Different Doses of Secukinumab in the Treatment of Medium and
Severe Ankylosing Spondylitis: A Meta-analysis

PU Xiaofeng"?, LIU Liang’, FENG Bimin’, HE Chengsong’, WANG Guojun'(1. Dept. of Pharmacy, the Affiliated
Hospital of Southwest Medical University, Sichuan Luzhou 646000, China; 2. School of Pharmacy, Southwest
Medical University, Sichuan Luzhou 646000, China; 3. Dept. of Rheumatology and Immunology, the Affiliated
Hospital of Southwest Medical University, Sichuan Luzhou 646000, China)

ABSTRACT OBJECTIVE: To evaluate therapeutic efficacy and safety of different doses of Secukinumab in the treatment of
medium and severe ankylosing spondylitis (AS) , and to provide evidence-based reference for clinical treatment of AS.
METHODS: Retrieved from Medline, PubMed, Cochrane
Library, Embase, VIP, CJFD, Wanfang database and
ClinicalTrials.gov, during the inception to March 2020,
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#AEVEE . FATZE0, B2 S0 . BFSE 7Tl . e 2 | secukinumab (75, 150, 300 mg) versus placebo in the
JEUEZ)%%, E-mail:renren333@126.com treatment of medium and severe AS were collected. After data

randomized controlled trials (RCTs) about different doses of
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extraction of clinical studies met the inclusion criteria, quality evaluation with Cochrane risk bias evaluation tool 5.1.0, Rev Man
5.3 statistical software was used for Meta-analysis of therapeutic efficacy [in the international society for the evaluation of
spondyloarthritis scale, the proportion of 20% patients improved (ASAS20) ; ASAS40; among 6 routine clinical areas related to
AS, the scores of at least 5 areas improved by at least 20% , and there was no patients receiving treatment due to deterioration in
other areas (ASAS 5/6) ; remission value of Bath ankylosing spondylitis disease activity index (BASDAI) from baseline to 16th
week, the proportion of the patients with the international society for the evaluation of ankylosing spondyloarthritis (ASAS PR)
score no higher than 2 in the 4 ASAS fields within the specified time] and safety [the incidence of withdrawal from treatment due to
ADR, the incidence of serious ADR, the incidence of general ADR (nasopharyngitis, headache, diarrhea)]. RESULTS: A total of
5 RCTs were included, involving 1 624 patients. Meta-analysis showed that ASAS20 [total: OR=2.62, 95%CI (2.14, 3.20), P<
0.000 01; 75 mg: OR=2.63, 95%CI (1.28, 5.40), P=0.008; 150 mg: OR=2.58, 95%CI (2.01, 3.32), P<<0.000 01; 300
mg: OR=2.63, 95%CI (1.37, 5.06), P=0.004], ASAS40 [total: OR=2.82, 95%CI (2.13, 3.74), P<<0.000 01; 75 mg: OR=
3.14, 95%CI (1.86, 5.31), P<<0.000 1; 150 mg: OR=2.79, 95%CI (1.85, 4.20), P<<0.000 01; 300 mg: OR=2.73, 95%CI
(1.33, 5.58), P=0.006], ASAS5/6 [total: OR=3.82, 95% CI (2.61, 5.59), P<<0.000 01; 75 mg: OR=5.59, 95%CI (3.29,
9.49), P<<0.000 01; 150 mg: OR=3.45, 95%CI (2.08, 5.70), P<<0.000 01; 300 mg: OR=3.85, 95%CI (1.75, 8.47), P=
0.000 8], ASAS PR [total: OR=4.69, 95%CI (3.07, 7.16), P<<0.000 01; 75 mg: OR=5.48, 95%CI (2.50, 11.99), P<<0.000 1;
150 mg: OR=3.71, 95%CI (2.19, 6.29), P<<0.000 01; 300 mg: OR=20.0, 95%CI (2.58, 155.14), P=0.004] in trial group
was significantly higher than control group; BASDAI improvement [total: WMD=—1.15, 95%CI (—1.50, —0.79), P<<0.000 01;
75 mg: WMD=—1.40, 95%CI (—2.08, —0.72), P<<0.000 1; 150 mg: WMD=—1.03, 95% CI ( —1.52, —0.54), P<
0.000 1; 300 mg: WMD=—1.20, 95%CI (—2.03, —0.37), P=0.005] of trial group were significantly higher than those of
control group, with statistical significance. The total incidence of nasopharyngitis in trial group [OR=1.77, 95%CI (1.22,2.57),
P=0.003] and 150 mg dose subgroup [OR=1.84, 95% CI(1.18, 2.86), P=0.007] was significantly higher than control group,
without significant difference in other safety indexes among total and different dose subgroups (P>0.05). CONCLUSIONS: 75
mg, 150 mg and 300 mg of secukinumab are all effective and well tolerated for medium and severe AS patients, and 150 mg of
secukinumab may increase the incidence of nasopharyngitis.

KEYWORDS Secukinumab; Medium and severe ankylosing spondylitis; Therapeutic efficacy; Safety; Meta-analysis
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Secukinumab Placebo Odds Ratio ‘Odds Ratio
1.6.1 75mg qdw
Deodhar 2016 56 124 16 122 118% 5.462.90, 10.28] =
Marzo-Ortega 2017 25 73 6 74 83% 5.90 [2.25, 15.49] —_—
Subtotal (95% CI) 197 196 20.1% 5.59 [3.29, 9.49] -
Total events 81 22
Heterogeneity: Tau? = 0.00; Chi? = 0.02, df = 1 (P = 0.89); I = 0%
Test for overall effect: Z = 6.37 (P < 0.00001)
1.6.2 150mg qdw
Deodhar2016 61 125 16 122 11.9% 6.31[3.36, 11.88] —_—
Huang 2019 130 305 27 153 13.8% 3.47[2.16,5.57) ——
Kivitz 2018a 43 114 34 117 129% 1.48 [0.85, 2.56] B
Kivitz 2018b 50 110 34 117 129% 2.03(1.18, 352 =
Marzo-Ortega2017 31 2 6 74 83% 8.57[3.29, 22.30] =
Pavelka2017 31 74 " 76 10.0% 4.26 [1.94,9.37] ="
Subtotal (95% Cl) 800 659 69.9% 3.45[2.08, 5.70] >
Total events 346 128
Heterogeneity: Tau? = 0.28; Chi* = 19.32, df = 5 (P = 0.002); I* = 74%
Test for overall effect: Z = 4.82 (P < 0.00001)
1.6.3 300mg qdw
Pavelka 2017 76 11 76 100% 3.85[1.75, 8.47) ==
Subtotal (95% CI) 76 76 10.0% 3.85 [1.75, 8.47] -
Total events 30 "
Heterogeneity: Not applicable
Test for overall effect: Z = 3.36 (P = 0.0008)
Total (95% CI) 1073 931 100.0% 382261, 5.59] L 4
Total events 457
Heterogeneity: Tau? = 0.21; Chi* = 23.25, df = 8 (P = 0.003); I* = 66% 7 00

Test for overall effect: Z = 6.91 (P < 0.00001)
_Test for subarouo differences: Chi* = 1.75. df = 2 (P = 0.42). I = 0%

5 ASAS5/6 B Meta 43 HT 2R ¥k &
Fig5 Forest plot of Meta-analysis for ASAS5/6

2.3.4 BASDAIZA#RIA 4 5mF5R" (1 166 (il 35 )
1B T BASDAIZZfif{H . A WH5EMIA Geit 2% 5 itk (P=
0.01,7°=61% ) , K FHBEHLRN A5 TR0 5 1 T Me-
ta AT, 45 SR IL P 6. Meta 23 BT 45 9 2o, X0 4 HR
BASDAI 2 fit il i % K TR R4, 22 A Gt % X
[WMD=—1.15,95%CI(—1.50, —0.79) , P<<0.000 01].
R 4 2 B3 G T 100 3R o R AT AL oA, 25 SR B
75 mg[WMD=— 1.40, 95% CI ( — 2.08, — 0.72) , P<
0.000 11,150 mg[WMD=—1.03,95%CI(—1.52,—0.54),
P<<0.000 1171300 mg[WMD=—1.20, 95% CI( —2.03,
—0.37),P=0.005](57 & T, X541 £ 75 BASDAI ZZ it
E¥ B E R TR, 2 S AR gy
Brah R mT L, 7 T REAN 2 S B ) S BRI

0.1 10
Favours [SEC] Favours [PBO]

Secukinumab Placebo Mean Difference Mean Difference
1.8.1 75mg qéw
Deodhar 2016 23 195 124 06 199 122 150%  -1.70[219,-1.21] =
Mazo-Ortega2017 19 17 73 09 258 74 115%  -1.00[-1.71,-0.29) ——
Subtotal (95% C) 197 196 264%  -1.40[-2.08,0.72] -
Heterogeneity: Tau® = 0.15; Chiz = 2.54, df = 1 (P = 0.11); ' = 61%
Test for overall effect: Z = 4.03 (P < 0.0001)
1.8.2150mg qéw
Deodhar2016 232 192 125 059 199 122 150%  -1.73[2.22,-1.24] —
Kivitz 2018a 239 212 114 -1.86 215 117 140%  -0.53(-1.08,0.02] ——
Kivitz 2018 258 227 110 -1.86 245 117 135%  -0.72[-1.30,-0.14] —
Marzo-Ortega2017 22 17 72 09 258 74 115%  -130[-201,-0.59) —
Pavelka2017 23 258 74 15261 76 98%  -0.80(1.63,0.03] —
Subtotal (95% CI) 495 506 63.8%  -1.03[-1.52,-0.54] >
Heterogeneity: Tau® = 0.22; Chit = 12.96, df = 4 (P = 0.01); ' = 69%
Test for overall effect: Z = 4.09 (P < 0.0001)
1.8.3300mg qéw
Pavelka 2017 27 261 76 15 261 76 98% -120(-203,-03 ———
Subtotal (95% CI) 76 76 9.8% -1.20 [[-2.03. 41.377]1 i
Heterogeneity: Not applicable
Test for overall effect: Z = 2.83 (P = 0.005)
Total (95% Cl) 768 778 100.0%  -1.15 [1.50, -0.79] >
Heterogeneity: Tau? = 0.16; Chi? = 18.12, df = 7 (P = 0.01); = 61%

Test for overall effect: Z = 6.31 (P < 0.00001)
Test for subaroun differences: Chi* = 0.74. df = 2 (P = 0.69). I* = 0%

6 BASDAIZZFE{EHR) Meta 53 HTFR KB
Fig 6 Forest plot of Meta-analysis for BASDAI im-

provement value

2.3.5 ASASPR A4WRFFM(1 274 41 B F ) HRIE T
ASAS PR, &WFFEMITCS 4 55tk (P=0.64,1°=0),
K FH 78 SO AR5 FFRU00 1 A T Meta 73BT, 45 58 UL ]
7. Meta & R o i % ASAS PR R34 T
YRR 22 A e it B L [OR=4.69, 95% CI(3.07,
7.16),P<<0.000 017, H 4w 2275 JU FAA0 A9 5] S 0 A 7 0
H o, 45 W R, 75 mg[OR=5.48, 95% CI (2.50,

2 A 12
Favours [SEC] Favours [PBO]
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11.99) , P<<0.000 1], 150 mg[OR=3.71, 95% CI (2.19,
6.29) , P<<0.000 01]#01 300 mg[OR=20.0, 95% CI(2.58,
155.14) , P=0.004] )5 i T , 1B 2 F % ASAS PR
BE TR, E RIS

Secukinumab  Placebo 0Odds Ratio Odds Ratio
- 2d. 95%C1

1.10.1 75mg qdw

Deodhar 2016 20 124 4 122 132%  567[1.88,17.14) =

Marzo-Ortega 2017 19 125 4 122 134%  529[1.74,16.04] -

Subtotal (95% Cl) 249 244 26.7%  5.48[2.50,11.99] -

Total events 39 8

Heterogeneity: Chi? = 0.01, df = 1 (P = 0.93); I = 0%

Test for overall effect: Z = 4.26 (P < 0.0001)

1102 150mg qdw

Deodhar2016 19 125 4 122 134%  529[1.74,16.04] —

Huang 2019 51 305 10 153 434%  287[1.41,5.83) ——

Marzo-Ortega2017 0 72 3 74 100%  3.82[1.01,14.50] ——

Pavelka2017 7 T4 1 76 35% 7.84(094,6535] T

Subtotal (95% Cl) 576 425 703%  3.71[219,6.29] >

Total events 87 18

Heterogeneity: Chi = 1.37, df = 3 (P = 0.71); I = 0%

Test for overall effect: Z = 4.89 (P < 0.00001)

1.10.3 300mg qdw

Pavelka 2017 16 76 1 76 31% 2000[2.58,155.14] ————

Subtotal (95% Cl) 76 76 3.4% 20.00 [2.58, 155.14] ——

Total events 16 1

Heterogeneity: Not applicable

Test for overall effect: Z = 2.87 (P = 0.004)

Total (95% Cl) 901 745 1000%  4.69[3.07,7.16] L 4

Total events 142 27

Heterogeneity: Ch? = 4.2, df = 6 (P = 0.64); I = 0% e poo

Test for overall effect: Z = 7.15 (P < 0.00001)
Test for subaroun differences: Chi? = 2.79. df = 2 (P = 0.25). I = 28.3%

7 ASAS PR ) Meta 7>t #x 7k &

Fig 7 Forest plot of Meta-analysis for ASAS PR
2.3.6  ZarHEbr A B SA[OR=1.77,95%CI
(1.22,2.57) , P=0.003] LA & 150 mg 7] #& . 41 [OR=
1.84,95% CI(1.18,2.86) , P=0.007] {1 &£ WA 4 %K A= % g
TN R, LAt 2 MR AR B A S S R A b
S TGITFE L (P>0.05) , K2,

F2 REMIEHRE Meta SHTICERER

Tab 2 Summary of Meta-analysis results of safety in-

0.1 10
Favours [SEC] Favours [PBO]

dicators

) \ s P AR
. e i) s s
EARRIH 3" ABEALA w. R 67/66 0 FE 064 032,131 02
RS R 75 mo v BRI 197/196 BE 04 013,14 017

FHER L, 150 mg v, 4R 430/430 HE 082 033,200 066
FEEARRIR 47 AR v R 7/776 HE 069 038,126 095
e FABAR TS mg v TRA 1977096 18 [HE 074 025,018 059
AT 150 mg v, AL SO4/505 0 065 031,138 026
A 30 mg v 4RHL 7675 0 [HE 099 006,607 099

OR  95%Cl P

o o

=

MR

R 4 GREAT A v, SR mMMe 0 BE 177 122,057 0003
AL T mew R 197196 0 FE 163 077,347 02
AR, 150 mg v 4CRE0) SO4505 0 [E 184 118,286 0.007
AL 300 mgw 4RI 7675 DU BE 150 024,924 066

] 3 R LA vs. T S5 0 BE 094 038,152 079
AL T mew R 197196 0 FE 067 028,162 038
R 10 mg v 400 2712710 0 BHE 14 065,236 052
AT 300 mgw 4RI 7675 DU BE 058 013,250 046

s 4 R A v, TR MMe 0 BE LIS 068,194 06
AL TS mow R 1977196 0 FE 084 028256 076
A A 150 mgvs. %R0 504505 0 BHE L1 059,207 075
AR L 300 mg s, WAL 7675 0 JHE 719 037,1416 0.9

3 itig

AS kB B SR P T 56 14 T BRI R
P AR TR 0 T A, AS 1023541
IGERFFE B (SR 3T L5 TL-17 1123
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P . TL-17 J2&—Fh 58 0 240 B R -, 2 5 B 0 200 21 A L
B . TL-17A & IL-17 KR HI R R 22— , A3 T oA
BB, TL-1T A FE 5 P0G Hh & ¥ 45 fe B2 VE RO
IL-17A B B/RFE AS B &AL e & E S e, A
F 5% 2 1, AS B E 6 38 56 17 B0 T B s o AR
IL-17A B 40BN ™, vl P23y T b2 55—
TIRIT AS B IL-17A IR, e 1) 20 TR L fiff H] TNFi
IPRCNER T L AS JBE R EA AT HL AR s
BHFHIIT AL

BTN AN 5 T 5T 25 BEHL L DU H 9 RCT, &
BRAFFIEARRL, HA AT b, Meta 00725 5 R, 16
SR T, 75,150,300 mg 75 14 7l AT 0 HpT A i
% ASAS20 , ASAS40,ASAS5/6 , ASAS PR LA % BASDAI
5 T34 S AR T R BRSNS AS FIA
Jr B HA AT (E AT, Meta /0 AT 25 3 &2
INHAE TS RO RS BN A 1A YT Sk DA
[ 5 ) & A TS5 R 2 o FE— N R RO
S A 48 (1 R HE B 1T, R AT DTSR R AR ik —
0BT ke B — 25 5 2y 150 mg A & 3, 1M 75,
300 mg il A AL Z [ IS 25 5% , {1 150 mg
FI A HAT — 28 | i 5 & A % 5 5 ] I
A UL A SR T B 2 R B IE A . R
KT o , W AT SR BTN 32 1 R A B &4 R L
AN AN X AT T I R, ot dE 1 e K [ F
1715 (Huang F " HESY) , BF 52 25 2 s w2
A JC YT EAT R r ORI e A SRR 12225 1 il FE AT
RETAT MR AR SR B . H R, SEE FDA HAttuE T
] PEAT U BT 150,300 mg JAYT AS™ A ST #E R 75
mg 71 i [RS8 2E A PR R, st ml N I IRIR YT
AS BEM—FER TR (HX 8RR T 2 E 2t
PR FIABE T RFEA RCT JinLAKIE

A FEAFAE R R BR AL S « (1) JE ey R b A7
FE S B 3 2 R A B R F S [ 1T P RE T 2R
JtET s B R 2P R R T i — LR
FE R 4 JE A FH 74 700 o, 10 575 — 4 R {1 £ 7 59
W7 SR 5 MR, X0 A I 4 SR 55
SRR R E N R AE I R 150 me ]
A U BT 071 A 700 5 AN (P 70 £ 700 6 9 28 XY T AR
(R S 25 S BT G T2 T S ARAE R 4 J85 A TR] ) 54
HERESREERN A, X2 1Rk
B0 . (2) 75 mg F1 300 mg 74 K4 A T 2 T al 1 23 i
FBORNRES IR R A KA I Ei0s | [R] e AS g
PRV IR B A, TOIA R R s Rl 22 5 R,
A AR T LA T B £ 19 75,300 mg BRI 4,
PLFE 4y B 3 R st o] 1) 22 5, by W) Ry JE BRI R
R R B LS

HEZED; 2020 455 31 5 1711

2 b RTIAR 3 R R Y ) 2R A L S BE A A

AS BERIEIR , IF BAT RAF 0O 52 F2e 4k, )iz 2l

AR el PR JC A st s ) R A, 5RO FR I AS BT Y —

MEEHE . 150 mg W] JE 37 JC A2 R B — AN RS 55

WA 58 B e A S T ey (E G 2 2 R LASAS o 522

Rl ARG P LA T 3 22 1940 75 75 mg #1300 mg 7] it

ATk AR TS A9 RBEAS RCT, LA FE 43 FU A 3 A

7R ) A 22 5, by m P AT JU R m R  BH R 24550 i 2
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