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Abstract

Therapies treating psoriasis can be categorized into five classes according to their mechanism: anti-metabolites (AM), anti-
interleukin-12/23 agents (anti-IL12/23), anti-interleukin-17 agents (anti-IL17), anti-T-cell agent (ANT), and anti-tumor necro-
sis factor-o agent (anti-TNF-x). This network meta-analysis (NMA) aimed to give a quantitative and systemic evaluation of
safety and efficacy for the five kinds of therapies mentioned above. Odds ratios and mean differences were calculated to
evaluate binary and continuous outcomes, respectively. Forest plots were conducted to show the performance of pair-wise
comparison of above therapies in each outcome, and surface under the cumulative ranking curves was given to evaluate the
relative ranking of above therapies in each outcome. Node splitting was conducted to evaluate the consistency between
direct and indirect evidence. Direct comparisons from 65 studies (32,352 patients) were included in this NMA. Our results
showed an excellent efficacy of anti-IL12/23 and anti-ILI17. However, these two therapies and anti-TNF-« were revealed to
have a high possibility to cause adverse effects (AEs) such as infections. Additionally, node splitting showed that no incon-
sistency appeared between the direct and indirect comparisons. Anti-IL12/23 was the most recommended therapy according
to this NMA. Anti-IL17 had similar efficacy to anti-IL12/23 but should be applied with caution since it has poor performance
in safety outcomes.
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Introduction as a valid systemic treatment for psoriasis patients over
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Psoriasis, characterized by quick and excessive growth of ~ 48 years.” However, it is relevant to hepatotoxicity and

the skin’s epidermal layer,1 1S a common, chronic, and
systemic disease, affecting 1-3% of the world popula-
tion. It is widely considered as a genetic disecase and
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could be affected by some environmental factors.”
Up to now, various therapies are available for psoriasis,
including phototherapy, topical treatment, systemic
therapies, and biologic drugs.’

The biologic drugs can be classified into five classes
based on their mechanism: anti-metabolites (AM), anti-
tumor necrosis factor-o agent (anti-TNF-«), anti-T-cell
agent (ANT), anti-interleukin-12/23 agents (anti-IL12/
23), and anti-interleukin-17 agents (anti-IL17). It is
reported that methotrexate, an AM, has been applied
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myelosuppression.” Besides, the TNF is widely regarded
as an important cytokine involved in the pathophysiol-
ogy of psoriasis. Therefore, monoclonal antibodies, such
as adalimumab and infliximab, which antagonized TNF,
were applied in the treatment of psoriasis.®’

Relevant studies showed that psoriasis was possibly
an autoimmune disease where the activation of skin-
directed T-cells performed an important role.®
Alefacept, a recombinant protein, has the ability to
block T-cell’s proliferation and activation by combining
with CD2 on the surface of T-cells. Alefacept can also
induce selective CD45RO+ T-cell apoptosis by interact-
ing with the immunoglobulin receptors FcyRIII on the
accessory cells.” Other drugs, such as efalizumab and
itolizumab, are humanized monoclonal antibodies
which could directly deal with the pathogenic T-cells
by binding to CDI11la or CD6 and inhibit T-cell func-
tions, such as activation, trafficking, and migration.m*12

Meanwhile, it has been discovered that TNF is pro-
duced by the immune pathways stimulated by two inter-
leukins, interleukin-12 (IL-12) and interleukin-23
(IL-23)."3 This discovery indicates that both IL12 and
1123 play a pivotal role in the psoriasis development.
In addition, IL-17A and IL-17RA were also found relat-
ed to the disease severity because of the elevated levels of
IL-17A in the diseased skin and blood of patients with
psoriasis.'* Etanercept, a human fusion TNF soluble
receptor, is used to prevent the TNF-mediated inflam-
matory response and applied for the therapy of psoriatic
arthritis and chronic plaque.'”

To make an effective and safe decision in treatment of
psoriasis, it is necessary to conduct reliable evidences of
comparison among these drugs. A number of traditional
meta-analysis studies had been done to make compari-
son between two therapies, which indicated that all the
therapies are more effective than placebo (PBO). But
they cannot compare several therapies simultaneously.
Therefore, the network meta-analysis (NMA) is required
to synthesize all valuable evidences from randomized
control trials (RCTs), combining both direct and indi-
rect evidences, to convincingly draw the conclusions
about competitive efficacy and safety information.

Woolacott et al. made the comparisons among three
biological therapies, efalizumab, infliximab, and etaner-
cept, and two nonbiological therapies.'® Adalimumab
was taken into consideration in the work of Bansback
et al.'” After then, with the development of biological
treatment, more NMA were conducted, such as the
works of Reich et al.!® and Lin et al.,'” who added the
ustekinumab, which antagonizes 1L-12/23p40. Besides,
Nast et al.?® assessed the efficacy and safety of treat-
ments of systemic long-term treatments. Recently,
Gomez-Garcia et al.*' used the new 2015 PRISMA
statement for the NMA and evaluated the comparative
short-term efficacy and tolerance of the agents. Jabbar-

Lopez et al. established the relative efficacy and tolera-
bility of six monoclonal antibodies. None of them com-
pared the biotics from the level of large classes.

The primary objective of our study was to give an
extension to the existing NMAs to evaluate the efficacy
and safety of different treatment agents. More agents
were taken in account to provide more reliable conclu-
sion. Moreover, the ranking possibility in specific effica-
cy and safety were also presented to help making
optimal decision in clinical drug using. Besides, no
NMA similar to this study, with sufficient samples and
consideration of all therapies, had been done yet.

Materials and methods

Search strategy

To get the relevant studies, the following three electronic
databases were taken into our retrieval: Chinese National
Knowledge Infrastructure, PubMed, and Embase.
Regardless of the limitation of language, key terms
“psoriasis,” “ macrolides,” “
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antimetabolites, antibodies,
monoclonal,” “etanercept” as well as their acronyms were
searched in this work. Besides, the reference lists were
examined to identify the potentially available studies.

Inclusion and exclusion criteria

All included trials must satisfy the following criteria: (i)
the studies must be RCTs; (ii) the patients involved in
the studies must be diagnosed as psoriasis; and (iii) rel-
evant outcomes should be contained. Besides, duplicate
RCTs or the studies with isolated comparison were
excluded.

Outcome measure and data extraction

Data extraction was conducted by two reviewers inde-
pendently, and following characteristics of each study
were extracted from the original documents: (i) the
basic information, including the first author, country,
published year, and blinding; (ii) the patients character-
istics, including ages, gender ratio, and disease duration;
(i1i) efficacy outcomes, including the Psoriasis Area and
Severity Index (PASI), Dermatology Life Quality Index
(DLQI), and Physician’s Global Assessment (PGA); (iv)
safety outcomes, including the incidence of all AEs,
infection, nasopharyngitis, headache, and upper respira-
tory tract infection (URTTI).

Statistical analysis

Odds ratio (OR) with corresponding 95% credible inter-
val (Crl) were used to evaluate the binary outcomes.
Mean difference with corresponding 95% Crl were
applied to assess the continuous outcomes. Meanwhile,
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forest plots were drawn to visually present the relative
efficacy and safety of different comparisons for each out-
come. Consistency between direct and indirect compar-
ison was analyzed by the node-splitting method. p<0.05
indicated a significant inconsistency for a specific com-
parison. Moreover, surface under the cumulative rank-
ing curves (SUCRAs) were calculated to present the
ranking probability of each treatment to find the rela-
tively optimal treatment to improve the efficacy and
decrease the incidence of adverse events. Software R
(version 3.2.3) and STATA (version 13.0) were used to
implement the NMA.

Results

Included studies

In the retrieval, 1562 records were identified at the begin-
ning, and 17 records were added manually. Among
them, 573 duplicates were removed, and 989 records
were left. After 242 records excluded during screening,
432 records were full-text assessed. Finally, 75 studies
and 25,108 patients were included in our NMA.* %%
1422787 The flow chart was shown in Figure 1. The details
of specific treatment, the characteristics of patients, and
outcomes of each trail were provided in Table 1. The
study sample sizes ranged from 33 to 1831. The follow-
up period ranged from six weeks to 120 weeks. Among
58 trails, five trails failed to provide age range of the
patients,>”2%49:39:6270 while six trails failed to provide
gender ratios of the patients.'*?74%->793¢ The mean dis-
ease duration was 17.5 years (range 5.6-22.8). Besides,
disease severity was assessed containing all the trails with
a baseline PASI score of 19.9 (range 5.5-33.1) and a

Records identified through PubMed
and Embase searching
(n=1,562 )

!

body surface area (BSA) of 28.8% (range 5.1-49.8).
Jadad score of included RCTs was shown in Table S1.
Meanwhile, the network diagram was shown in Figure 2.
The area of dots represents the number of patients in the
therapy, and the width of lines stands for the number of
references including the comparison.

NMA results for PASI reduction

Table 2 showed the network comparison of different
treatments for PASI reduction. In terms of PASI 75, it
shows that anti-IL12/23 and anti-IL17 are significantly
superior compared with PBO (OR=43.0, 95% Crl:
27.9-66.7; OR=62.2, 95% Crl: 36.6-104.6, respective-
ly). (OR=5.9, 95% Crl: 2.5-13.7) and ANT (OR =2.44,
95% Crl: 1.3-4.8).

According to PASI 75, all the therapies had signifi-
cantly higher ORs compared with PBO. Furthermore,
anti-1L12/23, anti-1L17, and anti-TNF-« were estimated
to be more effective than AM (OR=13.6, 95% Crl: 5.2—
35.2; OR=19.5, 95% Crl: 7.0-53.0; OR=5.9, 95% Crl:
2.5-13.7, respectively) and ANT considering PASI 75
(OR=5.6, 95% Crl: 2.7-11.6; OR=8.0, 95% Crl: 3.6—
17.5; OR=2.44, 95% Crl: 1.3-4.8, respectively).

For the comparison of treatments under PASI 90
reduction, all treatments were statistically more effective
than PBO. Moreover, anti-IL17 was significantly better
than other treatments. Meanwhile, it was revealed that
anti-IL12/23 had significantly higher ORs than AM
(OR=11.0, 95% Crl: 3.3-35.5) and anti-TNF-«
(OR=2.39, 95% Crl: 1.19-4.62). Besides, anti-TNF-«
had a better performance than AM (OR=2.2, 95%
Crl: 1.2-3.9). The visualized result was also provided
in Figure 3.

Records added manually

(n=17)

!

Records after duplicates removed

(n=989)

!

Records screened

(n=674)

}

Full-test articles assessed for

eligibility
(n=432)

}

Studies included in quantitative
synthesis (meta-analysis)
( )

n=75

Figure |. PRISMA flow chart.
RCTs: randomized control trials.

Records excluded
(n=242)

Full-text articles excluded:

(n=374)

Duplicate RCTs;

Comparisons between same
medicines in different dosages;
Records without targeted outcomes;
Treatments not included in network.



Molecular Pain

(panunuod)

- - - - - - 1S ogade|d odd
- - - - - - 86| qewixijyu| ©-4NL-1ue SyPIMm 0] VSN S00C uewpa4
- - 00l CLFSLI 09 L'6FSEY 0€ 0Qadeld odad
- - 00l SLFO06l €9 00l F09 0€ dodusuery ©-4dNL-ue SPIM T vsSn  000¢ 9Se3
- - - - 89 Syl FSb 981 0gqadeld Odd
- - - - Vi 8§l F¥'S¥ £9¢ dadepely 1NV SPIM T vsn  700T 983Ny
L9FV6l IA A A TARNYAY| el Fe66l €09 LU FLEY 19 ogade|d odd
y9+e8l 8CIF¥9C €€C SEIFOIC  L9L Tyl F99% 1l qewnuninosg L171-ue SfPIM T duely  G10C Ined
99F €8l ¥'0l +88¢C - 601 T8l €9 0l F9sF 991 0qadeld odad
L9F¥8I 901 F6'6C - 601 F98lI 99 80F 8%y 98Y dodusuery ©o-dNL1-hue SPIM 7| vsn  €00C IpJeuoe
L6F0VI L0CFSET - 981 F0°0¢ - - 891 0qadeld Odd
el Foel L'61 F00C - 0LIF06l - - 6€€ dadeply 1NV SPPIM T |duedy  £00C |uuolo
€0l F¥1T 691 FLte 8¢l 601 F 1%l g6L 9'¢l +T09 6C ogade|d odd
S0I+£9t yee+ow  8¢tl €01 F 99l L'68 81l F61S 89 qewnupinosg L17-Rue SPIM 7| uede[  §]0¢ PNsIYo
I'”LF 88l 8% F9SC #8C 611 F¥8l 9%9 vel Ty Sy 86¢ 0qadeld odad
I'”LF 06l 991 F85C §/T 611 F 178l (WA CElF Iy vig qewnuijepy  0-JN1-Rue SPIM 7| vsSn  800¢ 493U
- - S€ - L9 LY FS9% SS 0qaded o4ad
- - 8¢ - 89 L11FT8y LS dadusuery 0-JNL1-nue SAOIM T vsSn  €00¢ qaInoeo
69F 98l SSlIF8€EC  90¢ celF 16l 1'69 9El F0v¥ 89 ogade|d odd
08F¥6l OSIFI¥T LTT LTI F0LI 969 ST FI'ey 14! 3dodusueny 0-JNL-hue
CLF P8I 991 F9¢€C 96l ST F 191 Y9 Ev1IF 9ty 8¢l qewnubjenlg  €7/¢1|-RuUe SPIM 7| vsn 1102 qaI0o
- - gee 8'11F091 809 €91 F0sh IS 0qadeld o4ad
- - £6C "1 F091 L'EL 'yl F 1I'vy 86l qewixiyu] ©0-JNL-hue RGN vsn  #00C qaI309
L9F6l 00Cc+0L¢ - o€l Fo6l V4 LElF LSy /81 ogade|d odd
69F6l C1TF08¢ - ¢S+ 16l 89 €Vl F T 69¢€ qewnzije)g 1INV SfPIM T vsSn  €00¢ uop.os
SSFE0C - - - LU 0¢ClI F0s¥ I 0qadeld o4ad
€01 F99¢ - - - LU ClIF1's¢ [44 qewixiyu] ©0-JNL1-hue SfPIM 0] vsSn 1002 Jeypneys
811 F1'6C 661 FL9% - €88 F 9'Gl 168 L0l F6¢r 9 0qadeld o4ad
68T #'SC velFeer - 66T CYI P8 8l FLLy €Tl qewnuijepy  0-JN1-Rue SPIM 9| uede[  0]0T eulyesy
9LFI'IT 0sIF0lIE - €01 F0LI 69 I'LTF6'1Y SIT  ®EX3BOYIB WV
08F+'IC S91Fe6lE - 911 F+88l L9 6EET I'vY €99 qewixiju] 0-JNL-hue SPdIM 9| AN 110T J9}ueg
96 F0€C L0CFTE - colrFol1c  ¥/L9 It F €9 ¥9¢ ogade|d odd
L9F9ET COCTF I'LE - Sl Feel €L9 0CI F0¥¥ 6CS qewnzije)3 1NV SPIM 7| Auewssn 9007 Lna8qng
S8FI'IC YL FTTE - Tyl FT0C 1'99 I'v1 F99% 69 0qadeld o4ad
6LF 10T 6L1 FEEE - 611F08lI r'¥9 9T FI'Sk 8l qewinupinaag L17]-ue SPIM 7| vsn  §lI0¢ }@Ane|g
69FT6l I'91 F+'8C  80C 1£8F 638l L9 yilFL0or €9 0qaded o4ad
YLFS6l L0c+9ce 9Ll €0l F06l £99 611F61y 801  ®¥ExX_0UIB WV
¥'LF 10T 00c+L/Lee  €£TC 00l +97ZI 1'v9 €T F8t €01 qewnuwijepy  0-JN1-Rue SPIM 9| vSn  800¢ DpIASY
SLFV6l VLIF 19T 99T ¢TI F80¢ 69 ST F0Ly oly 0Qadeld odad
89F 6l SS9l F6SC T9C L1IFE6l 69 It F ISy 0¢8 qewnupisn - €7/C1I-RuUe SPIM 7| epeueD  800T ddeg
ISVd (%) vsg VdH (saeak) (%) a3y N uonuaAIIU| adAL dn-moj|o4 Aanuno) Jeap Joyany
pa12ayy uopeing Jel
aseasiq

'SaIpn3s papn|aul Jo sonsualdedeyd uoneindod auleseg *| |qeL



Lv et al.

(panunuod)

CLIF OS] SLIF00C - SL'6 +08l €69 U F0 69 oqee|d Odd
S11F00C 9281 F09C - 0’51 +08l L S F0vy 0L1 adadely 1INV SPIM T vsn  100¢ sli3
I'6 F+1T 651 FL6C VLT yalFELI ¥'69 91U Fv'sy 8¥C SERSLE Odd
C6FSTC €61 +87¢  €€T 1 F¥LI 69 SElFé6tvb 06 qewnupinosg L171-ue SpPIM 7| epeue) 40T Asj8ue
SYFLS 969 F01'S 14 ve'6 F+9ll 8%¢ Vil F8%S €C ogqade|d odd
8+88 611F+068 €Vl €91 F 67l x44 vl Foéy 6y qewnuwijepy ©-JNL1-hue SPdM 9| epeuE) 0T uijnod
08F80C Y9l +¥'LT - 00's F079 I'pS 1 F99l1 LE oqede|d Odd
volFL21¢ CeELFe6le - 08°€+09S ¥ L1F8%I €L qewnubpisn - €¢/CIIFRUE SpPIm 7| BN §10T s|lspueT
L8F0IT 8L1+¢€0E 60l 0T8F€LI 42 9T F 9ty big oqo¢|d Odd JOWPISH
€6 FVIC 0S1+99C 99§l €l Feel 19 8Tl T+ 6'5¥ 96 dadusueig ©-JN1-hue SPIM T|  SPUBlISYISN  800C Sp ueA
69FT6l - 80¢ 0.8+ 88l 99 LARRAi4 €9 ogade|d odd
VLFV6l R YA 0l Fe68l ¥'99 0CI F91¥ 0ll  ®¥exXen0yId| WY
SLFT0C N 4 1’01 F6£1 8%9 9T 6Ty 801 qewnuwiepy ©-JNL1-hue SPIM 9| puelleZIMS  800T JeJNnes
€8T 66l ¥'81 F99C 6l 0l1F+69I (4 0%l 0% ¥9 oqoe|d Odd
6LF 06l I'81 F¥'LT 0t SEIFELI I8 0€l +0%¥ 95¢ - €UTITIrRhue SpPam 7| vsn  £00T 493an.y|
STL8F 091 0°L1+08C I€ L6+ 06l 99 STl F0ty [4] 0qa¢|d Odd
001 F9¥I 96l F09C 144 SIIF08l 99 Sl FOovy 96 qewnuwijepy ©-JNL-hue SPIMm 7| VSN 900C uop.oo
811 F¢€0¢ SCCF86b 1€ Tl F091 6'€8 - [4) 0qede|d Odd
Tl F1£48C L61F99% €11 VAV IS WA 8'sL - 9¢l qewnubpisn - €¢/TII-BUE SpPIMm 7| uede[  7]0T yse.eg|
L'LF 86l 9Ll F¥'8C 9¢ 801 +8LI 69 ST Ty 80¢C SERSLE Odd
SLFV0C ¥9l+.L8C €£8C L11F 161 99 0€l +9%¥ £L79 qewxiju 0-4NL-nue vsn  £00T AR
9SIFIee - 89¢ 1S9+ 111 LEL €Ty 6l 0qa¢e|d Odd
8¢l F6'l¢ - 98¢ 168 FC¥lI 609 0€l F69% S€ qewixijyu ©-JNL-hue PIMm 0] uede[  0]0C o
8¢l +09I Clc+00¢ 9¢ val F9LI ¥9 Sl FO0vy €61 ogede|d odd
9T F 191 SLIF09C 9¢ 61+ 178l L9 LY F S 06€ dadusueny ©-JNL1-hue SpPIm 7| epeue)  900C ddeg
66FEPI L0CTFSET - 981 +00¢ 99 0'Sl +99% 891 oqoe|d Odd
€T F el £'61 F00C - 0Ll F06l 9 LY FESY 6€€ 1dedeoly 1INV vsSn  €00¢ [yomage
¥LF 181 CLIFTLT €€ vilFL6l 0L 1T +9°Sy LO€ 0qa¢e|d Odd
9LFE8I 8l FTLT S€ €T+ 10T 99 871 85 € 1dadusueig ©-4JN1-hue SpPIM T vsn  900C Bunk|
£L'8F 8T 081 +9'¢€e 6C "1+ €241 6L 9T F8¢¥ LL 0qade|d odd
€6 T6CC 06l +1%¢ 1€ olrF1el 69 L1F9T 10€ qewixijyu] ©-JNL-hue SEIMm 0] Avewssn 5007 Yorey
6TF09I IT6F01T 0¢ Yl F0'1¢ €L Yyl F06r 0€ 0qo3e|d Odd
€9F0%6l 9Tl F0€C 0¢ 601 +08I LL 0'S1 +09% (] qewnubjeLlg €/ |-RBue SpPIMm 7| VSN 800C [lequury|
0L+ 698l TSI F89¢ - "1 +9°L1 €69 1T F€9% 9¢€C 0ga¢e|d Odd
SLFVI6l 891 +LLT - 1T F¥781 €19 ST F99% 0S¥ qewnzije)3 1INV SEIM T epeuE)  900¢ ddeg
0CIF06l L8l F¥'6C - L€l +9781 6L SCUFLIY 0/1 ogede|d odd
vilFe8l 81 F6'6C - LY FL9] (VA SElF 9% 143 qewnzije)3 1INV SPIMm 7| vsn  §00C IpJeuoa
- - - o€l F¢e6l 9'0L Vil Feévy L8] SERSLE Odd
- - - Sl F €6l 89 [A4 IR 14 69¢€ qewnzije)3 1INV SPIM T vsn  §00C A9UsY
ISVd (%) vsg VdH (saeak) (%) a3y N UONUBAIU| adA| dn-mojjo4 Anuno> Jea) Joyiny
palayy uoneang CIEN
aseasig

‘penunuo) | IyqeL



Molecular Pain

(penunuod)

LLFTIT - - 0'11F9ZI 1L o€l FEer 61¢ ogade|d odd
L'8F ST - - 0TI +90C 89 SEIFLY (444 qewixiju] ©0-dNL1-1ue SfPIMm 0] Auewsy  €10T Yooy
S8F LT 881 +09C ¢€/C 8¥IFviIT 9¢€9 801 F6'Sk [44 ogade|d
S F91T €6l +09¢ I€ 9Cl 86l 69 9Tl F 1'9% €01 qewnupinosg ! SPIM T epeuE)  €10C ddeg
9CU F6l - - - 99U LI FSIv 9 ogade|d odd
L'€1FT0T - - - 999 o€l F8I¥ 89 1dedsuelg ©0-{N1-hue fPdMm 9 A&y 510T 1ed1y
S0l F96l 0'L1F09¢C ¥ 0¥l F0ZI 99 0'SI F+09% £01 ogade|d odd
6Cl F6l 60CF0'5C IC ¢S1F08l (174 0¥l +0Tr 1133 dadusuery 0-4N1-1ue SfPIM T dduely  §]0C z9[3Yydeg
68F61C - - - ¥VL oelFeer 134 0gade|d odd
S8+ €T - - A7 A 0l FL0¥ 081 qewnzijol| 1INV SPeMm T BN $10T  “Bjueysednay)
- - - - - - €€ ogade|d odd
- - - - - - ttid| qewnjepo.g L17]-ue  sY99M QT | BN 10T ddey
- - - - €8 L] F6Sk 9 ogade|d Odd
- - - - vL 6Tl FTUEY 60€  qewnzbjedplll  €T/T|TI-RUE SfPdM 9| epeue)  G10C ddey
ELF 6l 691 FL'SC I€ 611 FT6l 6'0L SEIFI'Sy v8¥ ogade|d odd
SLF 16l €91 +8vT  96C €Tl F678l 6’19 CeElF LSy 186 qewnubpelg  €7/C||-RuUE SPIM T epeuE) 10T ddeg
y9+ e8Il yeElLF 17T 80C L1 F96I 6'¢9 6'€l F0'S¥ [44 0gade|d Odd
09F 498l 6'€l F LY I'€€ oIre+esl 19 8YI F TSk 6€l dodusuely ©0-{N1-hue
6LFV6l 8LIF6¥L L'ET 0TI FE€91 699 6Tl F6¥ 6€l qewnubelg €7/ 7|-Bue SfPdIM T vsn 0102 uopJos
96T LT 961 F1'S¢€ 9'8 098 FT¥I 6'SL Ll FT6E I ogade|d odd
96 FTET 981 F 1'9€ 8'8 068+ 971 1'8L vl F 1o 091 qewnupEIsn - €7/CII-RUe SfPIM T 'UIYD  €10T nyz
98F6'CC PieF+8se L1 0€LF6€l €88 1’01 F¥°01 09 0gad%|d odd
611 F+TSC Yye+8iy 9l 0S’LF 611 8 LTI F60F 19 qewnup@Isn - €7/CITIRUR SPdM T ®RIOH yinos 00T unox
1'8F 91T 891 F07CE 6§l Tl F 191 €L 9EIFI9Vb 6€€ qewnupEIsn  €7/CII-Rue
S8F LT 8'L1F9TE 90T 6CI F9%6l 89 6'€l FTUSK LEE qewnuNo3g L17]-hue SPdIM 9| Avewssn  §10T 1Sey)
- - - - - - 60¢€ ogade|d odd
- - - - - - 00¢ qewnupEIsn - €7/CII-RUe
T8F £0¢ 0Ll F0£T 6l 0cl F0o6l 69 o€l FOosy Tl qewinjepo.g SPIM T vsn  §S10T [yomgeT
08F0'IC 0'L1 F06C - o€l +08l VA 0Cl F09% €6l 0gade|d Odd
08F0IC 0'L1F08¢C - 0CIF08l 0L 0¥l F09% 8¢ dadisuely ©0-{N1-hue
08F0IC 0'L1F08C - 0CIFo08lI 99 0€l F09% 1LL qewinzpax| L17]-hue SfPIM T AN SI0T sUYS
66F8IC €6l F9LT 6T €elF08l L9 - [44 ogade|d Odd
08F60¢ Syl F9vC 114 Tl F498l [44 - 80¢ qewmiesny - €7/CII-Rue
9LFTOC 891 +89C 9¢ 8Tl F¢e6l 0L - 34 qewnuwijepy ©-dNL1-hue SfPdM 9| vsn  v10T uop.Jo9
6'8F 6'€C vItF8Le 8l ¥11F89l1 (VA 801 F99% 8¢ ogade|d odd
€Vl F6LT 6SCFLEy GEl 601 F6¥l ¥'8L 811 Fvor €11 qewnjepo.g L17]-hue SfPdIM T PN 910¢ emeSeeN
Yyr+T9l ¥0ol+971¢C - 00l +8ZI 19 €U FEW 8Y ogade|d odd
ELF 161 6'€l F1'6C - 9T 87T €9 6Tl TSPy L6 yiiny 1INV Sfeem g epeue) 00T ddeg
ISvd (%) vsg VdH (saeak) (%) a3y N UOIIURAIIU| adA| dn-mojjo4 Anunod Jeay Joyiny
pa1Ryy uoneing Jel
aseasi(

‘panunpuod °| d|qer



Lv et al.

(penunuod)

6+0¢ - - +0C €oL €1+ 9% (R34 0ogade|d Odd
L7F0C - - [4Ea 699 €1+ 9% 9.8 qewinzpeX| L171-Rue SfeIM T BN 910C uopJo9
8601 +9'S¢C 98C+9¢C 9T 1€01 +84l £99 YU F8Ey /8 oqgade|d odd
[4 R4 8FeE+vye LT SI'0IF8%I I'SL 1611 F1'ey 8¢t¢ qewnuwiepy ©0-4NL-hue SPIM T | BUIYD - 910C ')
99°01 9761 LI F9C 144 Y1+ LI 99 Sl F9% £01 oqgade|d Odd
6Tl F16l SL8'0CF ST IC TSl F8l 0L Y+ 133 dadssuerg ©0-dNL-Rue SeIM T BN S10C z9|3yaeg
SLITTTF$91 - - - 0S STeEF €l SOl 0qad¢e|d Odd
66T L9l - - - [4) STET I 901 1dad.auerg ©o-dNL-hue SfeIM T BN 800C 49|Ied
EEEF 6 991 F29¢C - "1 +8I 99 LTUNFLD 9¢l qewinziiax| LII-Bue
8'0e F1'6¢ L91+9LT - ¢l F78l 919 €Cel b 991 qewnuppisn €7/CITI-RUR SPIM T Auews /10T Yorey
9€’LFT0C 899I F9I€ - - 1L ¥l +8'9F 991 ogade|d odd
LSLFO0C  SLYIFEIE - - (4 U F¥9% €le 1dadssuerg ©0-dNL-Rue
€9°LF90C ¥H8IFTHE - - (4 9El F 9%y 179 qewnzbpedplll  €7/CI7I-kue SfPIM 9|
LOLFE61  8ULIF96C - - 99 SElF6LY SSl ogade|d odd
S8LF0T  v¥LIFL6C - - L9 €1+ 9% L19  qeunzbjedpil  €T/T|TI-RuUE SeIM 9| Avewssn /10T Yorey
I'T1 +991 99 F96C - I'C1 +991 (474 6¥I Fv'ey ¥8 ogade|d odd
L11F178l 89 F6'6C - L1F18] 69 I'v1 + 0¥ €8 1dadssuery ©-4dNL1-Bue SPIM 9| Auews /10T Yorey
8+ 91T 991 8¢ — 611 F6Ll 8'69 Yo Feer ¥8C oqade|d odd
6FLI1T S9IF 16l - L11F9L1 989 611 FTey ¥8C qewnuilepy ©0-dNL-Rue
88F6IC ¥91+978C - I F6Ll ¥'oL CUFLEY 96¥ qewnyjesng - €7/TI171-RUe SeIM 9| vsn  LI0T Yorey
LLTFL6] I"L1 69T - [4 T4 €L €1+ Ly \144 0oqed¢e|d ogdd
99F16l €9l F1'9¢ - €1 +0¢ €L < F9 1S€ qewnjepo.g LI7I-Bue SPIM | BN 910C ddeg
0l F7el cle+eoe - geEF 1S 0¢ SEFVEI LE X1W WY
0l 68l YoC+LL1 - 8e+9 14 geFel LL qewnuiepy ©-4dNL1-hue SPIM 9| BN £10T ddey
€9FTS 6 - 9Cl F €9l Ly Yol +9°19 8l ogade|d odd
6LTV9 Sl - €T F L9l (&) 9€l +97s F) g4 qewinzpaX| L17]-Rue SHIIM T BN L10T UseN
LI9FV6l L6l FL'ST - el F66l €09 VLU TFLEY 09 0gsoe|d O4d
988FCC 9991 F10¢ - ¥SYIF90C 1L I¥vIF6ty g qewnupinosg LI7-kue SPIM | BN £10T 4nooeT
6168 878+ 86l - 6SF€9 909 ST FL9Y 6¢£¢ oqgade|d odd
66T 11 €18+ 961 - 9F+79 I"€9 €l FL9Y (44 qewnwijos ©-4NL-hue SHIdM T vsn  £10T ysneueaey)
vL8F V0T  €6'9l F8ST - 689+68C £'€8 6Tl F6¥¥ YLl 0q3d¢e|d odd
L6EBTFHTIT 9991 +98C - 8y9+86C 618 8Tl T6TF vee qewnuiiiepy ©o-dNL-hue
6¥'6 1 1'CC I"L1 +€8C - C9+6LIl 6CL VLTI T6EY 6C¢ qewmjesny €7/ I-BuE SfPIM 9| BN £10T 3[3Ane|g
I'8+9'1T - 69§l Tl F 191 €L LEIF9v 6€¢ qewnuppisn €7/CII-RUE
S8FLIT - 90¢ 8¢l FL6l 89 6¢l TS LEE qewinunosg L171-ue SPIM 7§ puepdod  910¢ 3@Ane|g
YalF8YI 9'SC+ 1'0€ - SIIF6é49l 6'LS L1 FLSy ¥91 qewnupPisn €7/CITI-RUE
STl F6¢tl I'9T++'8C - 9CI +091 6'8¥ 8Tl F+¥'Ly 6 ogade|d odd SHIdM T vsn  910C y3neueaey)
99+99 - - LTIFLS] S90S ¥l F98r 101 qewnuiepy ©o-dN1-hue
SLFT9 - - 8¢l F09I (4 €T F+909 901 ogade|d odd SPIM $T vsn  910C 9SEd
ISVd (%) vsg VdH (saeak) (%) a8y N uonUBAIIU| adA| dn-mojjo4 Anuno> Jea) Joyny
pa1ayy uoneing ael
aseasi

‘penunuo) | djqeL



Molecular Pain

Continued.

Table I.

Disease
Duration
(years)

Affected

Male

PASI

BSA (%)

HPA

(%)

Age

Follow-up Type Intervention

Country

Year

Author

20.24+7.58

91.6+1988 -

70
67
70

5

43 50

4?2

Adalimumab
Placebo

anti-TNF-o

PBO

16 weeks

Multi

2015

Gordon

21.8+9.98

93.6 £22.62

46.5

208

Guselkumab

anti-1L12/23
anti-IL17
PBO

871104
77+73
192+8

288+5.7
288+5.7

22+ 18

75+88

8.8

524+ 126
509+ 13
48+ 11

137
68

Secukinumab

Placebo

16 weeks

Multi

2016

Gottlieb

11.8£104
21 +12
I5+11

50

57
52

Ixekizumab
Placebo

anti-IL17

PBO

12 weeks

Multi

2012

Leonardi

16.5+5.3

19+ 12

45+ 13

27

HPA: history of psoriatic arthritis (%); BSA: biologic systemic agents; PASI: psoriasis area and severity index; AM: anti-metabolites; anti-TNF-o: anti-tumor necrosis factor-o agents; ANT: anti-T-cell agents;

anti-IL12/23: anti-interleukin-12/23 agents; anti-IL17: anti-interleukin- | 7agents; PBO: placebo; MTX: methotrexate.

ANT
anti-1L12/23

AM
PBO

anti-IL17

anti-TNF-a

Figure 2. Network diagram of all included studies. Each node
represents a medicine type; the diameters of circles represent the
number of people involved, and the widths of lines between two
nodes represent the number of study involved in the head-to-head
comparison.

AM: anti-metabolites; anti-IL12/23: anti-interleukin-12/23 agents;
anti-IL17: anti-interleukin-17 agents; ANT: anti-T-cell agent; anti-
TNF-o: anti-tumor necrosis factor-o agent.

NMA result for DLQI and PGA

Table 3 showed the network comparison of different
treatments for DLQI and PGA. In view of DQLI, only
two drugs, anti-IL12/23 and anti-TNF-o were superior
compared with PBO (OR=13.8, Crl: 4.6-23.3;
OR=9.6, Crl: 1.2-18.1, respectively). Considering
PGA, all drugs were superior compared with PBO, and
anti-IL12/23, anti-IL17, and anti-TNF-« had better
PGA compared with AM (OR=6.62, 95% Crl: 1.68-
25.79; OR=21.54, 95% Crl: 4.57-101.49; OR =4.06,
95%  Crl:  1.20-13.60, respectively) and ANT
(OR=11.94, 95% Crl: 4.48-31.82; OR=38.36, 95%
Crl: 11.47-134.29; OR=7.32, 95% Crl: 2.8-18.73,
respectively). In addition, anti-IL17 was estimated to
be superior to anti-TNF-a (OR=5.31, 95% Crl: 1.93—
14.88). The forest plots were presented in Figure 4.

NMA result for AEs

Table 4 showed the network comparison of different
treatments for adverse events. According to all adverse
events (AAE), only anti-IL17 showed a significant result
that it had more AAE than PBO (OR=0.68, 95% Crl:
0.48-0.97). In view of incidence of infection, anti-1L.12/
23, anti-IL17, and anti-TNF-2 showed more infection
cases than PBO (OR=1.28, 95% Crl: 1.11-1.48S;
OR=1.32, 95% Crl: 1.05-1.68; OR=1.28, 95% Crl:
1.12-1.48, respectively). Besides, anti-TNF-o was associ-
ated with statistically significant increased odds of
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PASI 50
Compared with PBO OR (95% Crl)
AM —o— 3.16 (1.31, 7.69)
ANT —— 4.31(2.86, 6.49)
anti-IL12/23 —6— 494(271,90.0)
anti-IL17 —_— 564 (1.11, 32.8)
anti-TNF-a —6— 18.3 (12.7, 26.8)
1
80
PASI 75
Compared with PBO OR (95% Crl)
AM —a 3.19(1.32, 7.69)
ANT —a— 7.69 (4.31,14.0)
anti-IL12/23 - 43.0(27.9,66.7)
anti-IL17 —6— 62.2 (36.6, 104.6)
anti-TNF-a —o- 18.7 (13.5, 26.6)
I 1
1 200
PASI 90
Compared with PBO OR (95% Crl)
AM —— 3.78(1.26, 11.5)
ANT — — 10.1 (2.44, 49.4)
anti-IL12/23 —6— 41.7(24.8,70.1)
anti-IL17 —e— 90.0 (46.5, 179.5)
anti-TNF-a ! —o- , 18.9 (12.4,29.1)
1 200

Figure 3. Forest plots for different treatment effects in psoriasis
area and severity index reduction in psoriasis patients.

AM: anti-metabolites; anti-IL12/23: anti-interleukin-12/23agents;
anti-IL17: anti-interleukin-17 agents; ANT: anti-T-cell agent;
anti-TNF-o: anti-tumor necrosis factor-o agent; PBO: placebo; PASI
50: >50% reduction in psoriasis area and severity index; PASI 75: >75%
reduction in psoriasis area and severity index; PASI 90: >90% reduction
in psoriasis area and severity index.

nasopharyngitis compared with PBO (OR=0.64, 95%
Crl: 0.42-0.94). In view of headache, few of them dem-
onstrated a significant difference. ANT, anti-IL17, and
anti-TNF-o was assessed to be worse compared with
PBO (OR=1.54, 95% Crl: 1.14-2.10; OR=1.77, 95%
Crl: 1.12-2.83; OR=1.40, 95% Crl: 1.06-1.88, respec-
tively). As for URTI, only AM was associated with sta-
tistically stronger URTI compared with PBO and all the
other inventions. Meanwhile, the network comparisons
for incidence of withdrawal due to the AE showed that
compared with patients using PBO, patients using 1L.12/
23 or TNF-o had statistically higher possibility to keep
on (OR=0.64, 95% Crl: 0.42-0.98; OR =0.64, 95% Crl:
0.46-0.92, respectively). In addition, AM was associated
with higher withdrawal probability than other inven-
tions. The forest plots of the random-effects model
were shown in Figure 5.

Ranking of treatments

The SUCRA values for different treatments for all out-
comes was calculated in order to determine the best
method for curing psoriasis, and the calculated numbers

Table 3. Network comparison of different treatments for Dermatology Life Quality Index and Physician’s Global Assessment in psoriasis patients.

AM ANT Anti-1L12/23 Anti-IL17 Anti-TNF-o

PBO

Dermatology Life Quality Index

9.61 (1.15, 18.11)
6.25 (—14.6, 27.26)

7.59 (—13.44, 28.50)
429 (~25.36, 33.83)
4.80 (—33.03, 42.39)
—6.15 (~29.1, 16.45)

13.75 (4.61, 23.03)

2.75 (—29.15, 34.17)

3.34 (—18.48, 24.82)

PBO
AM

10.44 (—12.65, 33.71)
10.98 (—21.69, 44.20)

—0.55 (—39.1, 37.58)

~3.34 (—24.82, 18.48)
—2.75 (—34.17, 29.15)

6.83 (—25.58, 39.77)
—4.13 (—15.66, 7.49)

2.02 (—19.49, 23.74)

0.55 (—37.58, 39.10)

ANT

—10.98 (—44.2, 21.69)
—4.80 (—42.39, 33.03)
—6.83 (—39.77, 25.58)

—10.44 (—33.71, 12.65)
—4.29 (—33.83, 25.36)
—6.25 (—27.26, 14.60)

—13.75 (—23.03, —4.61)
—7.59 (—28.5, 13.44)

Anti-1L12/23

Anti-IL17

6.15 (—16.45, 29.10)
4.13 (~7.49, 15.66)

—2.02 (—23.74, 19.49)

~9.61 (—18.11, —1.15)

Anti-TNF-o
Physician’s Global Assessment

18.17 (10.80, 30.88)
4.06 (1.20, 13.60)
7.32 (2.80, 18.73)
0.61 (0.32, 1.20)

95.58 (38.09, 252.14)

21.54 (4.57, 101.49)

29.67 (16.78, 52.98)
6.62 (1.68, 25.79)

2.48 (1.14, 5.53)

0.55 (0.12, 2.51)

4.48 (1.25, 16.28)

PBO
AM

0.22 (0.06, 0.80)
0.40 (0.18, 0.88)
0.03 (0.02, 0.06)
0.01 (0.00, 0.03)

38.86 (11.47, 134.29)
3.25 (1.21, 8.94)

11.94 (4.48, 31.82)

1.80 (0.40, 8.17)
0.15 (0.04, 0.59)
0.05 (0.01, 0.22)

ANT

0.08 (0.03, 0.22)
0.03 (0.01, 0.09)

Anti-IL12/23

Anti-IL17

0.19 (0.07, 0.52)

031 (0.11, 0.83)
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pLal
Compared with PBO MD (95% Crl)
AM —_—t— 3.34 (184, 24.8)
ANT —t——— 275(-20.1,34.2)
anti-1L12/23 —e— 13.7 (4.61,23.0)
anti-IL17 e - 7.59(-13.4, 28.5)
anti-TNF-a —8— 9.61(1.15,18.11)
I 1
-30 0 40
PGA
Compared with PBO OR (95% Crl)
AM —— 4.48(1.25, 16.2)
ANT —e— 2.48(1.14, 5.53)
anti-IL12/23 == 29.6(16.7, 52.9)
anti-IL17 —— 95.5(38.1, 252.1)
anti-TNF-a —e— 18.1(10.8, 30.8)
I )
1 300

Figure 4. Forest plots for different treatment effects of
Dermatology Life Quality Index and Physician’s Global Assessment
in psoriasis patients.

AM: anti-metabolites; anti-IL12/23: anti-interleukin-12/23 agents;
anti-IL17: anti-interleukin-17 agents; ANT: anti-T-cell agent; anti-
TNF-o: anti-tumor necrosis factor-o agent; PBO: placebo; DLQI:
Dermatology Life Quality Index; PGA: Physician’s Global
Assessment — minimal or cleared.

were listed in Table 5. The result showed that anti-1L12/
23 had better efficacy in >50% reduction in PASI
(0.997) and led to better Dermatology Life Quality
(0.842), but for better efficacy in PASI, it is indicated
that anti-IL17 had the most possibility to rank the first
among all six drugs (PASI 75: 0.980, PASI 90: 0.995,
PGA: 0.998). Meanwhile, anti-TNF-« had good perfor-
mance in PASI 50, 75, and 90. However, AM and ANT
showed less efficacy. As for ranking of incidence of AE,
it showed that none of the interventions were better than
PBO except for ANT in AAE outcome. And anti-IL17
showed worse effect in both AAE and infection (AAE:
0.281, infection: 0.352).

Inconsistency analysis

The direct and indirect evidences for each comparison
under all outcomes, as well as network results, were pre-
sented in Table 6. p<0.05 suggested a significant incon-
sistency between direct and indirect evidence. Overall, no
inconsistency was found for each comparison under all
outcomes (all p>0.05), which indicated reliable results of
the current NMA.

Discussion

Undoubtedly, as the NMA results revealed, all included
therapies showed significant efficacy when compared
with PBO in terms of all the efficacy outcomes except
for DLQI, which in general corresponded to the results

of previous RCTs. Meanwhile, the efficacy and safety of
these therapies were certainly different from each other.

First of all, as was shown in the NMA results, anti-
1L12/23 was proved to be the most ideal therapy among
the included therapies. Its excellent efficacy as well as
mild AEs was revealed. Additionally, its extraordinary
efficacy and safety were also proved by previous RCTs,
which corresponded with the results of previous RCT
studies.”?’ Ustekinumab, an antibody agent binding
to the shared p40 subunit of IL 12/23, was the most
widely researched agent among the therapies mentioned
above. It bound to the interleukins specifically and pre-
vented their binding with respective receptors, thus
blocked the downstream signaling cascades.”
Meanwhile, briakinumab, another research focus with
analogous structure and function with ustekinumab,
also showed an excellent performance clinically.
Tildrakizumab and guselkumab are also experimental

monoclonal antibodies (Statement on a
Nonproprietary Name Adopted by the USAN
Council—Tildrakizumab; Statement on A

Nonproprietary Name Adopted by the USAN
Council—Guselkumab) designed to block IL-23.
However, such agents still required more research to
promote its clinical appliance.

Second, anti-IL17 showed a satisfactory efficacy per-
formance in this NMA. It was revealed that this therapy
had a similar efficacy with anti-IL12/23. These anti-IL17
monoclonal antibody agents including ixekizumab, bro-
dalumab, and secukinumab selectively bind to the IL 17
and neutralize the bioactivity of this cytokine.”? Though
its efficacy was excellent, the safety of this therapy was
not very good.

Third, ANT showed a weaker efficacy; however, its
total AE ranked the first among the relevant therapy,
and as a result, it can be regarded as a milder treatment
in the clinical appliance.

Fourth, anti-TNF-o showed weaker efficacy than
anti-IL-17 or anti-IL12/23 accompanied with a stronger
AE; as a result, it was not recommended in this NMA
research. As revealed in the introduction part, interleu-
kins stimulate T-cells to produce TNF causing psoriasis.
These biological agents work on the stimulation inter-
leukins, the producer T-cells, and the final production
TNF, respectively. The selectivity of these therapies gave
them totally different mechanism and excellent efficacy.
However, infection, the major AE of the above-
mentioned biological agents according to the NMA
results and previous studies,*®*® was still a severe prob-
lem to be solved. Additionally, a number of relevant
biological agents were still at the stage of laboratory
research, requiring more clinical studies and appliances.

Finally, AM did not work well in both efficacy and
AE outcomes, which made is the least satisfactory
therapy.
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All Adverse Events
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Figure 5. Forest plots for different treatment effects of adverse events in psoriasis patients.
AM: anti-metabolites; anti-IL12/23: anti-interleukin-12/23 agents; anti-IL17: anti-interleukin-17 agents; ANT: anti-T-cell agent; anti-TNF-o:

anti-tumor necrosis factor-o agent; PBO: placebo.

Table 5. Surface under the cumulative ranking curve (SUCRA) values for different treatments for all outcomes in psoriasis

patients.

Outcomes PBO AM ANT Anti-IL12/23 Anti-ILI7 Anti-TNF-o
PASI 50 0.171 0.421 0.520 0.997 0.571 0.819
PASI 75 0.167 0.341 0.493 0.854 0.980 0.666
PASI 90 0.168 0.356 0.518 0.829 0.995 0.632
DLQI 0.342 0.495 0.506 0.842 0.617 0.699
PGA 0.171 0.465 0.368 0.823 0.998 0.676
AAE 0.782 0.474 0.904 0.580 0.281 0.480
Infection 0.910 0.761 0.643 0.427 0.352 0.407
Nasopharyngitis 0.874 0.643 0.588 0.454 0.517 0.423
Headache 0.972 0.501 0.495 0.554 0.363 0.615
URTI 0.861 0.171 0.745 0.602 0.415 0.706
Withdrawal 0.359 0.179 0.702 0.800 0.669 0.791

PASI 50: >50% reduction in psoriasis area and severity index; PASI 75: >75% reduction in psoriasis area and severity index; PASI 90: >90%
reduction in psoriasis area and severity index; DLQI: Dermatology Life Quality Index; PGA: Physician’s Global Assessment — minimal or
cleared; AAE: all adverse events; URTI: upper respiratory tract infection; AM: anti-metabolites; anti-TNF-o: anti-tumor necrosis factor-o
agents; ANT: anti-T-cell agents; anti-IL12/23: anti-interleukin-12/23 agents; anti-IL17: anti-interleukin-17 agents; PBO: placebo.

In this NMA research, there also existed some limi-
tations. First of all, most of included studies reported the
latest biological agents comparing with PBO or tradi-
tional therapy AM. However, direct RCT studies
between these different treatments were still required
for the unchallengeable authority of clinical experimen-
tal data. Besides, this NMA did not evaluate the treat-
ment of mild psoriasis and topical therapies indicated for
patients whose affected area is less than 10% of the
BSA.”>?! The majority of this research and relevant
works focused on severe psoriasis, and little attention

was paid to the topical therapies like vitamin D and
emollient. Finally, in this NMA, we divided the drugs
treating psoriasis into five classes and regarded each
whole class as a therapy; the efficacy and safety perfor-
mance of interclass drug was not revealed in this NMA.

In conclusion, the efficacy and safety of some thera-
pies of psoriasis were evaluated comprehensively and
quantitatively in this NMA; monoclonal antibody
agents of IL 12/23 and IL 17 were two recommended
agents according to the results, while anti-IL17 should
be used in caution since it has severe side effects.
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