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Abstract

Objectives: Tofacitinib is used as an oral Janus-associated kinase (JAK) inhibitor acting on JAK1 and JAK3, in treating
psoriatic disease. However, there is still no consensus on the optimal dosage and duration of tofacitinib. In this study, we
aimed to evaluate the effects of tofacitinib in treating psoriatic disease.

Methods: A literature search was done utilising Cochrane library, Medline, EMBASE, Wiley Online library, Web of Science
and BIOSIS Previews through December 18, 2022. We performed a meta-analysis of published original studies to assess the
impact of tofacitinib in plaque psoriasis or psoriatic arthritis therapy based on seven randomised controlled trials (RCTs)
involving 2,672 patients (receiving tofacitinib) and 853 controls (receiving placebo).

Results: Compared with placebo, the treatment of 5 mg twice-daily (BID) tofacitinib for 12 weeks is sufficient to significantly
alleviate the main clinical manifestations of psoriasis [>75% decrease in Psoriasis Area and Severity Index score (PASI 75):
Risk ratio (RR)=4.38 (95% Confidence interval (CI) 2.51 to 7.64); >90% decrease in PASI score (PASI 90): RR=21.68 (95%
CI 4.20 to 111.85); Physician’s Global Assessment of ‘clear’ or ‘almost clear’ (PGA 0/1): RR=3.93 (95%CI 3.03 to 5.09)].
Interestingly, there was no significant difference in improvement in PGA 0/1 with 5 mg BID tofacitinib given for 16 weeks
when compared with 5 mg BID tofacitinib for 12 weeks [RR=1.11 (95%CI 0.98 to 1.25)]. Additionally, the 5 mg BID tofacitinib
for 16 weeks treatment schedule significantly increased the incidence of upper respiratory tract infection (URTI) [RR=1.89
(95%CI 1.06 to 3.38)] as compared to 5 mg BID tofacitinib for 12 weeks treatment schedule [RR=1.15 (95%CI 0.60 to 2.20)].
Conclusion: The 5 mg BID tofacitinib for 12 weeks treatment significantly improved psoriasis without causing too many
specific adverse events. This indicated that tofacitinib is an effective treatment plan for psoriatic disease by reasonably
controlling dosage and dosing time.
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Introduction 2% of the population.'” Psoriasis may have serious disease
Psoriasis is an immune-mediated chronic disease with ~ comorbidities, while also tremendously reducing the quality
varying clinical manifestations, affecting approximately of life for patients.*> Many psoriasis patients have localised
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disease, in which topical therapy can serve as the cornerstone
of treatment.® Mild or localised psoriasis can be treated
through topical treatments, while more severe or widespread
psoriasis requires systemic or biological therapies.”®

Plaque psoriasis is a common manifestation of psoriasis,
accounting for approximately 80% of cases. It generally
occurs in the scalp and torso, presenting as obvious
erythematous lesions with thick layers of silvery-white scales
on the surface.”!® Plaque psoriasis may be accompanied by
symptoms such as itching, dry skin, pain, scaling and punctate
bleeding. Although it cannot be cured, active treatment can
effectively control symptoms and even achieve clinical cure.
If not actively treated, it may develop into pustular psoriasis
or erythrodermic psoriasis.'"!?

In addition to plaque psoriasis, psoriatic arthritis is another
major clinical manifestation of psoriatic disease. It involves
painful inflammation of joints and surrounding connective
tissue.!*!* Psoriatic arthritis usually affects the fingers
and toes, causing them to swell into a sausage-like shape,
a condition known as dactylitis. Other joints may also be
affected, such as the knees, buttocks, the sacroiliac joint,
and the spine.’>!® About one-third of psoriasis patients will
develop psoriatic arthritis, a seronegative arthritis related to
psoriasis.'” Seventy-five per cent of psoriasis patients showed
dermatologic manifestations of the disease before arthritic
manifestations.'82

Tofacitinib is an oral medication that can regulate immune
response by reversibly inhibiting the activity of Janus-
associated kinases (JAK) 1 and 3.2"%* JAK is a family of non-
receptor tyrosine kinases that can phosphorylate proteins.
The signal transducer and activator of transcription (STAT)
protein, a substrate of JAK, undergoes dimerisation after
being phosphorylated by JAK and then enters the nucleus
to regulate the expression of related genes. The JAK-STAT
pathway is involved in processes such as immunity, cell death
and tumour formation.>2® As a JAK inhibitor, tofacitinib was
firstapproved by the US Food and Drug Administration (FDA)
in November 2012 for the treatment of rheumatoid arthritis
which is an immune-mediated disease.?=! In addition, it was
found that the inhibition of JAK3 can significantly reduce
psoriasiform inflammation (another autoimmune disease)
in mice.’> Therefore, due to the similarities between mice
and human psoriasis, tofacitinib is also speculated to be
able to treat human psoriasis by targeting JAK3 to block
the signalling of cytokines. Subsequently, some randomised
controlled trials (RCTs) have been conducted to investigate
the effects of tofacitinib in treating patients with plaque
psoriasis or psoriatic arthritis.>*** However, the relative
optimal treatment plan for tofacitinib in the treatment of
psoriasis patients has not been clarified. The aim of this study
is to systematically analyse the therapeutic effects of different
treatment regimens of tofacitinib on patients with plaque
psoriasis or psoriatic arthritis.

Meta-analysis of tofacitinib for plaque psoriasis and psoriatic arthritis

Methods

Searching strategy and eligibility of relevant studies

We searched all relevant studies published prior to December
18, 2022, in literature databases including Cochrane library,
Medline, EMBASE, Wiley Online library, Web of Science,
and BIOSIS Previews. The following keywords were used
for searching: ‘plaque psoriasis or psoriatic arthritis’ and
‘tofacitinib/CP690550 [Supplementary Table 1]. Only the
RCT studys that met the following conditions were included:
the efficacy or safety of tofacitinib was evaluated in the
treatment of plaque psoriasis or psoriatic arthritis; the study
provided raw and detailed data information for meta-analysis.
For the primary outcomes, the candidate RCT research
should include at least one of the following commonly used
indicators: the proportion of participants achieving >75%
decrease in Psoriasis Area and Severity Index score (PASI 75),
>90% decrease in the PASI score (PASI 90) or a Physician’s
Global Assessment of ‘clear’ or ‘almost clear’ (PGA 0/1) by
12-16 weeks. Also, we examined specific adverse events
commonly reported in the RCTs including nasopharyngitis,
hypercholesterolemia, headache, upper respiratory tract
infection (URTI) and creatinine phosphokinase (CPK)
elevation. In addition to the database search, we also checked
references listed on the identified articles for potentially
eligible reports. The PRISMA guidelines were used for
reporting the meta-analysis [Supplementary Tables 2 and 3].

Data extraction

All related studies were original experimental articles which
we evaluated based on the reporting. The included studies had
to meet all of the following criteria: studies should have (1)
detailed patient information; (2) information about disease
type and (3) explored the therapeutic effect of tofacitinib in
the treatment of plaque psoriasis or psoriatic arthritis. The
exclusion criteria were (1) meta-analysis papers, review
papers, conference papers, abstracts, theses and reports; (2)
non-human tissue data; (3) papers lacking raw data; (4) post
hoc studies of the same primary research; and (5) non-English
papers. The extracted data included clinical trial number,
ethnicity, type of clinical manifestations, diagnostic time,
follow-up period, dosage of tofacitinib, frequency of taking
medicine, measures of efficacy, measures of safety, number
of patients and controls, and number of treatment outcomes.
Two independent reviewer authors screened the articles. The
disputes among the reviewers were settled by a third review
author or discussion.*

Statistical analysis

For the extracted data, the meta package in R software (version
4.1.0) was used to perform the meta-analysis by generating
the risk ratio (RR) with a 95% confidence interval (CI).*” In
addition to comparing the pooled effects among all subjects,
we also conducted stratified comparisons according to the
dosage (5 mg and 10 mg), the dosing time (12 weeks and
16 weeks) and the clinical manifestation types of psoriatic
disease (plaque psoriasis and psoriatic arthritis). The main
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results of the meta-analysis were presented by the forest
plots.*® The heterogeneity among studies was measured by
the Mantel-Haenszel method.*” The quantitative results of I?
statistic were showed in the forest plots. A random effects
model was conducted to estimate the pooled RR, when
there was a significant heterogeneity (P < 0.05, I* > 50%).
Otherwise, the common effect model was performed.*’ In
addition, Labbe plot was used to visually and qualitatively
present the heterogeneity. The robustness and reliability of the
combined results were evaluated by the sensitivity analysis.
The results of sensitivity analysis were presented using forest
plots. Potential publication bias was analysed by Egger’s
test.*"*> The results of publication bias were presented using
funnel plots.*® The GRADE system was used to evaluate the
outcome indicators. When the P value is less than 0.05, it
indicates that the result is statistically significant.

Results

Data selection and characteristics of eligible research

Based on the search terms, we retrieved 580 articles. During a
briefreview of the title and abstract of each article, 124 articles
were discarded as duplicate studies. After a more careful
inspection of the abstracts, 346 papers that were reviews,
conference reports, or irrelevant studies were removed. Of the
remaining 110 studies, 60 papers were post hoc analysis, and
44 did not have the required outcome data. Only six papers
(seven clinical trial studies) were ultimately considered in
the meta-analysis which met the screening requirements.
Of the seven clinical trials, two different types of diseases
with 2,672 patients receiving tofacitinib treatment and 853
receiving placebo were analysed in meta-analysis. Figure 1
showed the workflow for study selection. All seven clinical
trials were double-blinded, with a low risk of bias [analysed
by RoB 2.0, Supplementary Figure 1].3#* The main

Additional records identified
through other sources (n=461)

Records identified through
PubMed searching (n=119)

Records after duplicates removed (n=456)

346 records were excluded, due to:

* Review or meta-analysis (n=51)

* Thesis or conference reports/abstract (n=28)
= Unrelated studies (n=267)

Studies assessed for eligibility (n=110)

Post hoc studies (n=60)
Lack of the required outcome data (n=44)

Studies included in this meta-analysis (n=6)

\ Included I | Eligibility | ‘ Screening | |Identification‘

Figure 1: Flowchart of the strategy used for the selection of studies used in
the meta-analysis.

Meta-analysis of tofacitinib for plaque psoriasis and psoriatic arthritis

characteristics of each study were shown in Supplementary
Tables 4-6. In addition, a summary of findings table created
by the GRADE system showed that the quality of evidence
for outcome indicator was high or moderate [Supplementary
Table 7].

Based on the measures of efficacy or safety for the tofacitinib
treatment, the heterogeneity analyses were performed
separately. In meta-analysis, we conducted stratified sub-
analyses on different dosages (10 mg or 5 mg) and dosing
time (12 weeks or 16 weeks) for tofacitinib to reduce
the heterogeneity [Supplementary Figures 2a-b]. The
significant heterogeneity was only observed in PASI 75
and nasopharyngitis subgroups (PASI 75 with 5 mg BID
tofacitinib for 12 weeks: I? = 70, P < 0.01; PASI 75 with
10 mg BID tofacitinib for 12 weeks: I* = 75, P < 0.01;
nasopharyngitis with 5 mg BID tofacitinib for 16 weeks: I> =
78, P=10.01) which caused discrete points in the Labbe plots
and may arise from the ethnicity or other factors.

Efficacy of tofacitinib in achieving PASI 75, PASI 90, or PGA
0/1

Overall, patients receiving tofacitinib treatment had a better
response for PASI 90 [RR = 12.63 (95% CI 8.81 to 18.11),
Figure 2] and PGA 0/1 [RR = 4.70 (95% CI 4.12 to 5.36),
Figure 3] as compared with placebo. When patients were
separated by four different treatment plans of tofacitinib (5
mg 12 weeks, 10 mg 12 weeks, 5 mg 16 weeks, and 10 mg
16 weeks), significant improvements were still observed in
each subgroup for PASI 75 [Supplementary Figure 3a], PASI
90 [Figure 2], and PGA 0/1 [Figure 3] when compared with
placebo. Interestingly, there was no significant improvement
observed in PGA 0/1 for 5 mg 16 weeks tofacitinib treatment
when compared with 5 mg 12 weeks tofacitinib treatment
plan [Supplementary Figure 3b].

Specific adverse events about URTIL, hypercholesterolemia,
CPK elevation, headache, and nasopharyngitis

Overall, four adverse events (URTI, hypercholesterolemia,
CPK elevation, and headache) exhibited higher incidence rate
in the tofacitinib group when compared with placebo [Figure
4 and Supplementary Figure 4]. When patients were separated
by four different treatment plans, significant differences were
only observed in the 16 weeks tofacitinib-treated groups
for URTI [5 mg 16 weeks and 10 mg 16 weeks, Figure 4],
hypercholesterolemia [5 mg 16 weeks and 10 mg 16 weeks,
Supplementary Figure 4a], CPK elevation [10 mg 16 weeks,
Supplementary Figure 4b], and headache [10 mg 16 weeks,
Supplementary Figure 4c]. For nasopharyngitis, there was no
significant difference between tofacitinib and placebo group
[Supplementary Figures 5a-5d]. In addition, 10 mg tofacitinib
appeared to induce higher incidence of adverse events when
compared with 5 mg tofacitinib treatment, especially for
CPK elevation [Supplementary Figure 6].
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Experimental Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
5mg 12weeks
NCT00678210 9 49 0 50 ———— 19.38 [1.16;324.12] 1.3%
NCT01241591 69 329 1 107 —-—'— 22.44 [3.15;159.64] 3.9%
Common effect model 378 157 _— 21.68 [4.20; 111.85] 5.2%
Heterogeneity: = 0%, 2= 0,p=0.93 E
10mg 12weeks H
NCT01241591 119 330 1 107 —.—»— 38.58 [5.46;272.85] 3.9%
5mg 16weeks H
NCT01815424 31 88 3 88 + 10.33 [3.28; 32.56] 7.8%
NCT01276639 72 363 1 177 ——— 35.11 [4.92; 250.57] 3.5%
NCT01309737 92 376 10 193 e 472 [252; 8.86] 34.2%
Common effect model 827 458 < 8.01 [4.71; 13.61] 45.4%
Heterogeneity: /2 = 55%, £ =0.4085, p = 0.11 :
10mg 16weeks 1
NCT01815424 54 90 3 88 —v-'— 1760 [5.71; 54.20] 7.9%
NCT01276639 142 360 1 177 +———— 69.82 [9.85;494.96] 3.5%
NCT01309737 145 374 10 193 = 748 [4.04; 13.87] 34.1%
Common effect model 824 458 <> 13.99 [8.29; 23.60] 45.5%
Heterogeneity: 1> = 64%, = 0.6136, p = 0.06 '
Common effect model 2359 1180 <> 12.63 [8.81; 18.11] 100.0%
Heterogeneity: 12 = 47%, £ =0.3897, p = 0.06
Test for subgroup differences: >§ =437,df=3(p=0.22) 0.01 0.1 1 10 100

Figure 2: Efficacy analysis of tofacitinib compared with placebo by different treatment plans (5
mg 12 weeks, 10 mg 12 weeks, 5 mg 16 weeks and 10 mg 16 weeks) for patients achieving > 90%
reduction in the Psoriasis Area and Severity Index score (PASI 90).

Experimental Control
Study Events Total Events Total Risk Ratio RR 95%=Cl Weight
5mg 12weeks :
NCT00678210 20 49 5 50 ———— 4.08 [1.66;10.01] 1.8%
NCT01241591 155 329 16 107 — 3.15 [1.98; 5.02] 8.7%
NCT01276639 137 363 15 177 —=— 445 [2.70; 7.36] 7.3%
NCT01309737 156 376 19 193 —— 421 [2.70; 6.57] 9.1%
Common effect model 1117 527 < 3.93 [3.03; 5.09] 26.9%
Heterogeneity: 2= 0%, £= 0,p=0.75 E
10mg 12weeks :
NCT01241591 225 330 16 107 —+— 456 [2.88; 7.21] 8.7%
NCT01276639 204 360 15 177 ——— 6.69 [4.09; 10.94] 7.3%
NCT01309737 207 374 19 193 —==— 562 [3.63; 870] 9.1%
Common effect model 1064 477 < 5.56 [4.26; 7.25] 25.1%
Heterogeneity: /= 0%, 2= 0,p=0.53
5mg 16weeks :
NCT01276639 152 363 16 177 —H— 463 [2.86; 7.51] 7.8%
NCT01309737 173 376 21 193 —— 423 [2.78; 6.43] 10.0%
NCT01815424 46 88 17 88 —— 271 [1.69; 4.34] 6.2%
Common effect model 827 458 <> 3.97 [3.04; 5.18] 24.0%
Heterogeneity: /> = 31%, £ =0.0225, p = 0.24 ;
10mg 16weeks 1
NCT01276639 213 360 16 177 —=— 6.55 [4.07;10.53] 7.8%
NCT01309737 221 374 21 193 ——— 5.43 [3.60; 8.20] 10.0%
NCT01815424 68 90 17 88 —=— 3.91 [2.51; 6.09] 6.2%
Common effect model 824 458 0 5.40 [4.16; 7.01] 24.0%
Heterogeneity: /2 = 21%, #=0.0114, p =0.28 .
Common effect model 3832 1920 S 4.70 [4.12; 5.36] 100.0%
Heterogeneity: /% = 14%, #=0.0108, p = 0.30 I J T !
Test for subgroup differences: xg =5.99,df =3 (p =0.11) 0.1 05 1 2 10

Figure 3: Efficacy analysis of tofacitinib compared with placebo by different treatment plans (5 mg
12 weeks, 10 mg 12 weeks, 5 mg 16 weeks and 10 mg 16 weeks) for patients achieving Physician’s
Global Assessment of ‘clear’ or ‘almost clear’ (PGA 0/1).

Tofacitinib treatment in plaque psoriasis and psoriatic arthritis
Amongst efficacy or safety indicators for tofacitinib
treatment, five were measured for both plaque psoriasis
and psoriatic arthritis: PASI 75, URTI, CPK -elevation,
headache, and nasopharyngitis. To explore the impact of
tofacitinib treatment on these two clinical manifestations of
psoriasis, stratified sub-analyses were performed for those
indicators. Overall, the significant differences were observed

in tofacitinib group for PASI 75 in plaque psoriasis [Figure
5a] and in psoriatic arthritis [Figure 5b], for URTI in plaque
psoriasis [Supplementary Figure 7a], for CPK elevation in
plaque psoriasis [Supplementary Figure 7b], for headache
in plaque psoriasis [Supplementary Figure 8a], and for
nasopharyngitis in psoriatic arthritis [Supplementary Figure
8b] when compared with the placebo group. Additionally,
when patients were separated by four different treatment
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Experimental Control

Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
5mg 12weeks H

NCT00678210 4 49 5 50 —_— 0.82 [0.23; 2.86] 7.8%
NCT01241591 6 329 0 107 — 4.24 [0.24;74.67] 1.2%
NCT01882439 10 131 6 131 i 1.67 [0.62; 445] 9.4%
NCT01877668 2 107 5 105 — 0.39 [0.08; 1.98] 7.9%
Common effect model 616 393 =g 1.15 [0.60; 2.20] 26.2%

Heterogeneity: 12=9%, #=0.0339, p=0.35

10mg 12weeks

NCT01241591 4 330 0 107 —+—+——— 293 [0.16;53.93] 1.2%
NCT01882439 6 132 6 131 —:— 0.99 [0.33; 3.00] 9.4%
NCT01877668 5 104 5 105 1.01 [0.30; 3.38] 7.8%

Common effect model 566 343 2} 1.12 [0.51; 2.46] 18.4%
Heterogeneity: /2 = 0%, #=0, p =0.78

5mg 16weeks

NCT01276639 17 363 5 177 —— 1.66 [0.62; 4.42] 10.5%
NCT01309737 18 382 6 196 —— 1.54 [0.62; 3.82] 12.4%
NCT01815424 10 88 3 88 = 3.33 [0.95; 11.70] 4.7%
Common effect model 833 461 <= 1.89 [1.06; 3.38] 27.7%
Heterogeneity: 12 = 0%, #=0, p = 0.59

10mg 16weeks H

NCT01276639 24 360 5 177 — 2.36 [0.92; 6.08] 10.5%
NCT01309737 21 381 6 196 = 1.80 [0.74; 4.39] 12.4%
NCT01815424 9 9 3 88 T 2.93 [0.82;10.48] 4.8%
Common effect model 831 461 <> 2.21 [1.24; 3.93] 27.7%
Heterogeneity: 2= 0%, #= 0,p =0.81 H

Common effect model 2846 1658 > 1.64 [1.20; 2.25] 100.0%
Heterogeneity: 2= 0%, 2= 0,p=0.72

Test for subgroup differences: >§ =3.30,df =3 (p = 0.35) 0.1 0512 10

Figure 4: Safety analysis of tofacitinib compared with placebo by different treatment plans (5
mg 12 weeks, 10 mg 12 weeks, 5 mg 16 weeks and 10 mg 16 weeks) for upper respiratory tract

infection (URTI).
Experimental Control
Study Events Total Events Total Risk Ratio RR 95%-Cl Weight
5mg 12weeks 0
NCT00678210 20 49 1 50 —'—0— 20.41 [2.85; 146.24] 0.5%
NCT01241591 130 329 6 107 7.05 [3.20; 15.51] 4.6%
NCT01276639 129 363 9 177 6.99 [3.64; 13.41] 6.2%
NCT01309737 145 376 16 193 465 [2.86; 7.56] 10.8%
Common effect model 1117 527 6.17 [4.37; 8.69] 22.2%

Heterogeneity: /2 = 0%, #=<0.0001, p = 0.41

10mg 12weeks

b o

NCT01241591 210 330 6 107 11.35 [5.19; 24.80] 4.6%
NCT01276639 199 360 9 177 10.87 [5.71; 20.68] 6.2%
NCT01309737 200 374 16 193 6.45 [4.00; 10.41] 10.8%
Common effect model 1064 477 > 8.76 [6.19; 12.40] 21.6%

Heterogeneity: 1= 15%, #=0.0316, p =031

5mg 16weeks

Heterogeneity: /2 = 28%, * =0.0282, p = 0.25

NCT01276639 145 363 1M 177 — 6.43 [3.58; 11.55] 7.6%
NCT01309737 173 376 22 193 - 4.04 [2.68; 6.07] 14.9%
NCT01815424 48 88 11 88 —r 436 [2.43; 7.83] 56%
Common effect model 827 458 < 4.75 [3.54; 6.37] 28.1%
Heterogeneity: P= 0%, t= 0,p =043 E
10mg 16weeks H
NCT01276639 213 360 1 177 e 9.52 [5.34; 16.98] 7.6%
NCT01309737 223 374 22 193 - 5.23 [3.50; 7.82] 14.9%
NCT01815424 73 90 11 88 = 6.49 [3.70; 11.38] 5.7%
Common effect model 824 458 <> 6.64 [4.98; 8.85] 28.1%
%

Common effect model 3832 1920
Heterogeneity: 1% = 28%, £ =0.0324, p = 0.17 f T T !
Test for subgroup differences: >§ =7.19,df =3 (p =0.07) 0.01 0.1 1 10 100

6.46 [5.52; 7.57] 100.0%

Figure 5a: Efficacy analysis of tofacitinib compared with placebo by different treatment plans for
patients achieving > 75% reduction in the Psoriasis Area and Severity Index score (PASI 75) in each
clinical manifestation of psoriatic disease. (a) Forest plot of plaque psoriasis in four subgroups (5
mg 12 weeks, 10 mg 12 weeks, 5 mg 16 weeks and 10 mg 16 weeks).

plans, significant differences were still observed in each Sensitivity and publication bias analyses
tofacitinib-treated subgroup for PASI 75 in plaque psoriasis ~ Overall, the results of sensitivity analyses [Supplementary
and psoriatic arthritis [Figure 5]. Figures 9a-g] showed that the exclusion of any individual
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Experimental Control

Study Events Total Events Total
5mg 12weeks

NCT01882439 17 80 12 86
NCT01877668 35 82 12 82
Common effect model 162 168
Heterogeneity: 1 = 51%, £ =0.1084, p = 0.15

10mg 12weeks

NCT01882439 35 81 12 86
NCTO01877668 31 70 12 82
Common effect model 151 168

Heterogeneity: 12 = 0%, # =0, p = 0.96

Common effect model 313 336

Heterogeneity: 12 = 6%, £ <0.0001, p = 0.37

Risk Ratio RR  95%-Cl Weight
——— 152 [0.78;2.99] 25.0%
— % 292 [1.63;521] 25.9%

2.23 [1.45; 3.45] 50.9%

-

—% 310 [1.73; 5.54]
—+=—— 3.03 [1.69; 5.43]
<= 3.06 [2.03; 4.63]

25.2%
23.9%
49.1%

— 2.64 [1.96; 3.56] 100.0%
T 1

Test for subgroup differences: xf =1.07,df=1(p =0.30) 0.2

T
0.5 1 2 5

Figure 5b: Efficacy analysis of tofacitinib compared with placebo by different treatment plans
for patients achieving > 75% reduction in the Psoriasis Area and Severity Index score (PASI
75) in each clinical manifestation of psoriatic disease. (b) Forest plot of psoriatic arthritis in two

subgroups (5 mg 12 weeks, 10 mg 12 weeks).

study did not change the significance of the RRs for PASI
75 (5 mg 12 weeks, 10 mg 12 weeks, 5 mg 16 weeks, and 10
mg 16 weeks), PASI 90 (5 mg 16 weeks, 10 mg 16 weeks),
PGA 0/1 (5 mg 12 weeks, 10 mg 12 weeks, 5 mg 16 weeks,
and 10 mg 16 weeks), URTI (5 mg 16 weeks, 10 mg 16
weeks), and hypercholesterolemia (5 mg 16 weeks, 10 mg 16
weeks). It indicated that these pooled RRs of meta-analysis
were reliable. The sensitivity result of nasopharyngitis was
consistent with its Labbe plot [Supplemental Figure 2] which
indicated that heterogeneity existed in this dataset.

In addition, publication bias was conducted for efficacy
and safety indicators. Based on Egger’s test, there was no
publication bias for PASI 75 (5 mg 12 weeks, 10 mg 12
weeks, 5 mg 16 weeks, and 10 mg 16 weeks), PAST 90 (5 mg
16 weeks, 10 mg 16 weeks), PGA 0/1 (5 mg 12 weeks, 10
mg 12 weeks, 5 mg 16 weeks, and 10 mg 16 weeks), URTI
(5 mg 12 weeks, 10 mg 12 weeks, and 10 mg 16 weeks),
hypercholesterolemia (5 mg 16 weeks, 10 mg 16 weeks),
and nasopharyngitis (5 mg 12 weeks, 10 mg 12 weeks, 5 mg
16 weeks, and 10 mg 16 weeks) which didn’t show obvious
asymmetry in the funnel plot [Supplementary Figures 10a-b].

Discussion

The JAK-STAT signal transduction pathway enables
key cytokines to function and is closely related to
pathophysiological processes. Nevertheless, tofacitinib
acts as an inhibitor of JAK1 and JAK3 which means that
it targets the intracellular JAK-STAT signalling pathway
and inhibits phosphorylation of the STAT by preventing
JAK phosphorylation.*! Today, multiple immune diseases
are treated with tofacitinib such as inflammatory bowel
disease,” renal transplant rejection® and active rheumatoid
arthritis. In this study, meta-analysis indicated that both
5 mg and 10 mg BID regimens of tofacitinib are effective
in treating psoriatic disease, consistent with the RCTs**
where tofacitinib significantly improved plaque psoriasis or
psoriatic arthritis compared with placebo.

Furthermore, 10 mg BID tofacitinib was found to be more
effective than 5 mg BID tofacitinib in treating psoriatic
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disease based on the PASI 75, PASI 90 or PGA 0/1 in our
meta-analysis. These were consistent with previous studies***
which showed that the proportion of psoriasis patients treated
with 10 mg BID tofacitinib achieving improvement is
higher than that of psoriasis patients treated with 5 mg BID
tofacitinib, whereas many adverse events showed significant
higher incidence rates in 10 mg BID group (CPK elevation:
4.8% versus 1.7%; headaches: 6.3% versus 3.6%; URTTI:
4.9% versus 3.1%, etc.) when compared with placebo. In
addition, 10 mg BID tofacitinib appeared to induce more
CPK elevation events compared with 5 mg BID tofacitinib
(4.9% versus 3.0%). All these evidences support that 5 mg
of tofacitinib BID is an appropriate dosage for treatment of
plaque psoriasis or psoriatic arthritis patients.

Significant efficacy of tofacitinib was observed at both
follow-up end points (12 weeks or 16 weeks) in treating plaque
psoriasis or psoriatic arthritis. Although 16 weeks treatment
was shown to be more effective than 12 weeks, significant
increased adverse events specifically were observed. In
addition, compared with other treatment plans (16 weeks with
5 mg BID, 12 weeks with 10 mg BID, and 16 weeks with 10
mg BID), the 5 mg BID tofacitinib for 12 weeks treatment is
sufficient to significantly reduce disease symptoms without
causing too many adverse events. Overall, our meta-analysis
indicated that 5 mg BID of tofacitinib treatment for 12 weeks
is the likely best treatment for psoriatic disease. For subgroup
analysis of plaque psoriasis or psoriatic arthritis, our results
showed that tofacitinib exhibits significant efficacy in treating
both clinical manifestations of psoriatic disease.

Limitations

This study had several limitations. First, due to the limited
variables explored in the included RCTs, the current study
has not been registered and low levels of heterogeneity in
some subgroup analyses cannot be explained. Secondly, the
number of trials included in the subgroup analysis is limited
which may be related to the fact that not all the efficacy
and safety indicators were explored in each included RCT.
Finally, more RCTs are needed to confirm our meta-analysis.
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Conclusion

In our study, meta-analysis revealed that 5 mg of tofacitinib
BID is an appropriate dosage in treating plaque psoriasis or
psoriatic arthritis patients. More doses or longer duration
of tofacitinib was shown to significantly increase adverse
events. Therefore, 5 mg tofacitinib BID for 12 weeks
is the recommended treatment for the two main clinical
manifestations of psoriatic disease. Taken together, these
results indicated that tofacitinib is a reasonable treatment
option for psoriatic disease by reasonably controlling the
dosage and dosing time. Further research in a larger number
of psoriatic patients is required to explore the relative efficacy
or safety of tofacitinib treatment.
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