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ABSTRACT

Background: Various treatments exist for nail psoriasis (NP). We determined the relative efficacy of various monotherapies
through Bayesian network meta-analyses (NMAs).

Methods: We systematically reviewed the literature to identify eligible studies which—within the patient, intervention, com-
parator, outcome (PICO) context—determined the impact of biologic monotherapies on NP in terms of two outcome measures,
namely, (1) the 16 to 24-week mean change in the Nail Psoriasis Severity Index (NAPSI) (i.e., outcome 1), and (2) the proportion
who attained a Physician Global Assessment of fingernails (PGA-f) of “0” or “1” (i.e., “clear” or “almost clear”) between 16 and
24 weeks (i.e., outcome 2). Our NMAs estimated the surface under the cumulative ranking curve (SUCRA) values and pairwise
relative effects. We also determined relative effects of comparators that had never been compared for this condition, including
“deucravacitinib 6mg daily”, “risankizumab 150 mg at weeks 0, 4, 16”, and “golimumab 2mg/kg at weeks 0, 4, then every 8 weeks”.
Results and Conclusion: We identified 22 active comparators; “tofacitinib 10 mg twice daily” was ranked most efficacious
in terms of 16 to 24-week mean change in NAPSI (SUCRA =99.71%)—while “ixekizumab 160 mg at week 0 followed by 80 mg
every 4weeks” was ranked most efficacious (SUCRA =95.67%) for proportion attaining PGA-f of 0 or 1 (i.e., outcome 2). Our
analyses produced comparative evidence for the relative efficacy of monotherapies with various agents, including biologics and
non-biologics. Our findings would guide clinical decision-making.

1 | Introduction Over the last decade, several immunomodulatory agents, such

as biologics, have been used to treat NP, and their relative effi-

Psoriasis is a chronic, multisystem autoimmune disorder that
can involve the skin, nails, or joints [1, 2]. While the prevalence
of psoriasis can vary across countries, the global prevalence is
about 2% [3] and, globally, approximately 60 million individuals
have psoriasis [1]. The global lifetime incidence of developing
nail psoriasis (NP) among persons with plaque psoriasis is 80%
to 90% [4, 5]; furthermore, NP is more prevalent in males than
in females [6, 7]. Beyond physical disability [6, 7], a diagnosis of
psoriasis has been highly associated with stigmatization [8], and
anxiety [9].

cacy has been published in a couple of network meta-analyses
(NMAs) [10-13]. The current study used the existing evidence
base to determine the relative efficacy of monotherapy with bio-
logics on NP using NMAs.

2 | Materials and Methods

The entire conduct of our work was in accordance with
the Preferred Reporting Items for Systematic Reviews and

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2026 The Author(s). Journal of Cosmetic Dermatology published by Wiley Periodicals LLC.

Journal of Cosmetic Dermatology, 2026; 25:70657
https://doi.org/10.1111/jocd.70657

1 of 10


https://doi.org/10.1111/jocd.70657
https://doi.org/10.1111/jocd.70657
https://orcid.org/0000-0002-8664-7723
mailto:
https://orcid.org/0000-0003-0691-640X
mailto:mesbah.talukder@bracu.ac.bd
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjocd.70657&domain=pdf&date_stamp=2026-01-07

Meta-Analyses (PRISMA) guidelines for NMAs [14]. The pro-
tocol for the current study was registered in the Open Science
Framework (OSF) [15] platform (https://doi.org/10.17605/OSF.
10/34KWR).

As per the patient, intervention, comparator, outcome (PICO)
framework [16] for eligible studies: our population of interest
was persons with NP, and the outcomes of interest were the
following: (1) mean change in Nail Psoriasis Severity Index
(NAPSI) between 16 and 24 weeks from baseline and (2) propor-
tion of patients who attained a Physician Global Assessment of
“0” or “1” (i.e., “clear” or “almost clear”) in fingernails (PGA-f)
between 16 and 24 weeks from baseline. The intervention of in-
terest was monotherapy with an immunomodulatory agent (i.e.,
biologics)—as well as commonly used ones (e.g., methotrexate,
cyclosporine, etc.)—for NP; comparators could be placebo/ve-
hicle or other active comparators. Furthermore, eligible studies
had to be published in English.

Systematic searches were conducted in PubMed and Scopus.
The Systematic Review Accelerator (SRA) [17] was used to
deduplicate the searches; Rayyan [18] software was used for
the two stages of screening, that is, screening of (1) titles and
abstracts and (2) full texts. The searches and screenings were
done independently by two authors (M.T. and M.A.B.); dis-
agreements were resolved through discussion with a third
author (A.K.G.). Following the review of full texts, data ex-
traction commenced, and the extracted data were organized
in spreadsheets.

For each of the two outcomes of interest, we conducted a
Bayesian NMA with uniform priors to estimate pairwise rel-
ative effects and surface under the cumulative ranking curve
(SUCRA) values. For the 16 to 24 week change in mean NAPSI,
point estimate for pairwise relative effects was the mean differ-
ence (MD); the odds ratio (OR) was used for the other outcome
of interest, that is, proportion of patients who attained a PGA-f

of 0 or 1 between 16 and 24 weeks. The 95% credible interval (CI)
was estimated for point estimates.

We used network plots to depict the geometry of the networks;
the conduct of node-splitting analyses for consistency was de-
pendent on the networks' geometry. For sensitivity analyses, we
conducted a network meta-regression that adjusted for variation
in sex distribution ecologically (i.e., at the study level).

3 | Results

The data used across all our analyses were obtained from a total
of 19 studies [19-37] (Figure 1) whose study-level characteristics
have been summarized in Table 1. A total of 22 active compar-
ators were identified, namely, (1) guselkumab 100mg at weeks
0, 4, 12, 20, (2) adalimumab 40 to 80mg at week 0; 40mg every
other week, (3) deucravacitinib 6 mg daily, (4) ixekizumab 160 mg
at week 0; 80 mg every 4weeks, (5) risankizumab 150 mg at weeks
0, 4, 16, (6) etanercept 50mg twice a week for 12weeks; 25mg
twice a week for 12weeks, (7) infliximab 5mg/kg at weeks 0, 2, 6;
every 8weeks till week 24, (8) etanercept 50mg once a week for
24weeks, (9) ixekizumab 160 mg at week 0; 80 mg every 2 weeks,
(10) ustekinumab 45 to 90 mg at weeks 0, 4, 12, (11) Nd: YAG laser,
(12) tofacitinib 5mg twice daily, and (13) tofacitinib 10 mg twice
daily, (14) golimumab 2mg per kg at weeks 0, 4; every 8 weeks,
(15) triamcinolone acetonide 2.5mg per mL, (16) triamcinolone
acetonide 5mg per mL, (17) triamcinolone acetonide 7.5mg per
mL, (18) triamcinolone acetonide 10mg per mL, (19) methotrex-
ate 25mg per mL, (20) cyclosporine 50mg per mL, (21) metho-
trexate 15 to 20mg once a week, and (22) cyclosporine 2.5mg per
kg twice a day for 12weeks; 2.5 to 3.5mg per kg once daily. The
placebo and vehicle arms were amalgamated into one node.

Qualitative summary of each study'’s risk of bias is summarized
in the traffic plot in Figure 2. The comparators' SUCRA values
across each network (i.e., across each outcome) under the base

256 records from PubMed retrieved
250 records from Scopus retrieved

240 duplicates

removed after
deduplication

Titles and abstracts of
266 records screened

217 records excluded

after screening of titles
and abstracts

9 records identified Full-text of

through reference

screened

49 records

mining

39 records excluded

after screening of full

10 records eligible

texts

19 records included in quantitative
analyses

FIGURE1 | Summary of search process. This flow chart briefly depicts the systematic process entailed in our search for eligible studies.
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Domains: Judgement

D1: Bias arising from the randomization process. .

D2 Bias due 1o deviations from intended intervention. @ High

D3: Bias due to missing outcome data. -) Some concerns
D4: Bias in measurement of the outcome. _

D5: Bias in selection of the reported result. . Low

FIGURE2 | Eligible studies’ evidence quality. This “traffic plot” depicts a qualitative evaluation for each study's risk of bias (RoB).
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outcome 1a: outcome 2: outcome 2a:
mean change in mean change in PGA-f PGA-f
NAPSI at 16 to NAPSI at 16 to imporvement at imporvement at
24 weeks 24 weeks 16 to 24 weeks 16 to 24 weeks
sex—adjusted sex— adjusted
1 | |

outcome 1:

(JAK) tofacitinib 10 mg twice daily (oral) =
(TNF-alpha) infliximab 5 mg/kg at weeks 0,2,6; every 8 weeks till week 24 (intravenous)=
(IL-17) ixekizumab 160 mg at week 0; 80 mg every 2 weeks (subcutaneous)=
(TNF-alpha) golimumab 2 mg per kg at weeks 0,4; every 8 weeks (intravenous)=

(IL-17) ixekizumab 160 mg at week 0; 80 mg every 4 weeks (subcutaneous)=

(JAK) tofacitinib 5 mg twice daily (oral) =

(TNF-alpha) etanercept 50 mg twice a week for 12 weeks; 25 mg twice a week for 12 weeks_
(subcutaneous)

(TNF-alpha) etanercept 50 mg once a week for 24 weeks (subcutaneous) =

(IL-23) risankizumab 150 mg at weeks 0,4,16 (subcutaneous) =
(TNF-alpha) adalimumab 40 mg to 80 mg at week 0; 40 mg every other week (subcutaneous)=
(IL-23) guselkumab 100 mg at weeks 0,4,12,20 (subcutaneous) =

(TYK2) deucravacitinib 6 mg daily (oral) =

25 mg per mL (i ional) =
(IL-23) ustekinumab 45 mg/ 90 mg at weeks 0,4,12 (subcutaneous) =

(Neoplastic) methotrexate 15 to 20 mg once a week (subcutaneous) =

(Glucocorticoid) triamcinolone acetonide 2.5 mg per mL (intralesional) =

(Calcineurin) cyclosporine 50 mg per mL (intralesional) =

(Glucocorticoid) triamcinolone acetonide 10 mg per mL (intralesional) =

(Glucocorticoid) triamcinolone acetonide 7.5 mg per mL (intralesional) =

(Glucocorticoid) triamcinolone acetonide 5 mg per mL (intralesional) =

(Calcineurin) cyclosporine 2.5 mg per kg twice a day for 12 weeks; 2.5 to 3.5 mg per kg once dai‘\)y_
Nd: YAG laser (m::cr:\) -

placebo =

FIGURE 3 | A kilim plot of comparators’ surface under the cumulative ranking curve (SUCRA) values. This kilim plot illustrates the relative
efficacy of each comparator. The numeric values displayed within each cell correspond to the SUCRA values of the comparators. The horizontal
axis represents the outcomes, while the vertical axis corresponds to the individual comparators. The purpose of this kilim plot is to offer an intui-
tive visual comparison of the relative efficacy of various comparators by way of a color gradient. In this representation, greener cells indicate higher
efficacy, whereas redder cells denote lower efficacy. mg, milligrams; NAPSI, Nail Psoriasis Severity Index; PGA-f, Physician Global; Assessment for
fingernails. TNF-a corresponds to inhibitors of tumor necrosis factor-alpha: Ustekinumab is also an inhibitor of interleukin 12 (IL-12); IL-17 cor-
responds to interleukin 17 and IL-23 corresponds to interleukin 23; Calcineurin corresponds to calcineurin inhibitors; JAK corresponds to Janus
kinase inhibitors.

Network plot for imporvemnet in PGA-f between 16 and 24 weeks

deucravacitinib 6 mg daily (oral)

guselkumab 100 mg at weeks 0,4,12,20 (subcutaneous)

ixekizumab 160 mg at week 0O;
80 mg every 4 weeks (subcutaneous)

adalimumab 40 mg to 80 mg at week 0;
40 mg every other week (subcutaneous)

risankizumab 150 mg at weeks 0,4,16 (subcutaneous)

placebo

FIGURE 4 | Network plot for PGA-f. This plot is for the network representing the proportion of patients who achieved a Physician Global
Assessment for fingernails (PGA fingernail) of clear or almost clear between 16 and 24 weeks from baseline.

and sex-adjusted (i.e., sensitivity) analyses are presented in the
kilim plot [38] in Figure 3. The network plots for the two out-
comes are in Figures 4 and 5; the relative effects are presented
in the league tables in Figures 6 and 7. Node splitting analysis
of consistency was not possible for either network due to the ab-
sence of a closed loop [39].

4 | Discussion

We determined the relative effects of monotherapy with vari-
ous agents, including methotrexate, cyclosporine, inhibitors of
interleukin 17 (IL-17), and interleukin 23 (IL-23), on NP using
the current evidence base. Our current NMA study and those by

Husein-El Ahmed et al. [10], Szebényi et al. [12], Huang et al. [13],
and Egeberg et al. [11] collectively highlight the salience of having
clinical trials primarily designed for the study of NP. The existing
comparative data on NP treatments from the current study largely
come from trials that were primarily designed for plaque psoriasis,
and empirical data regarding NP treatments usually come from
post hoc analyses. Hence, selection bias due to post hoc selection
[40] cannot be ruled out from our NMA study.

We used well-recognized outcome measures for the analyses,
namely, NAPSI and PGA-f; these have been used in numerous
NMA studies, including the previous NMA studies by Husein-El
Ahmed et al. [10], Szebényi et al. [12], Huang et al. [13], and
Egeberg et al. [11].
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Network plot for change in NAPSI between 16 and 24 weeks

etanercept 50 mg twice a week for 12 weeks;

golimumab 2 mg per kg at weeks 0,4; 25 mg twice a week for 12 weeks (subcutaneous)

every 8 weeks (intravenous)
infliximab 5 mg/kg at weeks 0,2,6; etanercept 50 mg once a week for 24 weeks (subcutaneous)
every 8 weeks till week 24 (intravenous)
< cyclosporine 50 mg per mL (intralesional)

ixekizumab 160 mg at week 0;
80 mg every 2 weeks (subcutaneous)

cyclosporine 2.5 mg per kg twice a day for 12 weeks;

2.5 to 3.5 mg per kg once daily (oral)
ixekizumab 160 mg at week 0; b
80 mg every 4 weeks (subcutaneous) 7{ : : <

adalimumab 40 mg to 80 mg at week 0;

T
7 == W 40 mg every other week (subcutaneous)

methotrexate 15 to 20 mg once a week (subcutaneous) /f

methotrexate 25 mg per mL (intralesional) q(

triamcinolone acetonide 7.5 mg per mL (intralesional)
Nd: YAG laser (topical) 4
A / triamcinolone acetonide 5 mg per mL (intralesional)
placebo N@
S WV// triamcinolone acetonide 2.5 mg per mL (intralesional)

triamcinolone acetonide 10 mg per mL (intralesional)

ustekinumab 45 mg/ 90 mg at weeks 0,4,12 (subcutaneous)

risankizumab 150 mg at weeks 0,4,16 (subcutaneous)

tofacitinib 10 mg twice daily (oral) tofacitinib 5 mg twice daily (oral)

FIGURES5 | Network plot for NAPSI. This plot is for the network representing the mean change in Nail Psoriasis Severity Index (NAPSI) between
16 and 24 weeks from baseline.

(IL-17) ixekizumab

160 mg at week 0;
80 mg every 4 weeks (U
(subcutaneous)
(TNF-a) adalimumab

0.23 40-80 mg at week 0;

(-0.12, 0.59) 40 mg every other week
(subcutaneous)
(IL-23) guselkumab

0.45 0.21 100 mg

(0.19, 0.71) (-0.03, 0.46) weeks 0, 4, 12, 20
(subcutaneous)
068 045 024 (TYK2) deucravacitinib
: 2 % 6 mg/d
(-0.42,1.72) (-0.67, 1.45) (-0.88, 1.23) (oral)
(IL-23) risankizumab

137 1.14 093 0.69 150 mg

(0.16, 2.51) (-0.04, 2.28) (-0.24, 2.06) (-0.8,2.14) Weeks 0, 4, 16
(subcutaneous)

1.79 1.56 135 1.1 042

(1.33,2.27) (1.16, 1.97) (0.96, 1.74) (0.17, 2.12) (-0.64, 153) Klacebo

FIGURE 6 | League table for PGA-f between 16 and 24 weeks from baseline. This table presents comparators' relative efficacy for every possible
pairwise comparison. Each cell presents a point estimate (i.e., mean difference of the log odds) and 95% credible interval in parentheses. Yellow-
colored cells represent a statistically significant difference (p <0.05). TNF-a corresponds to inhibitors of tumor necrosis factor-alpha; Ustekinumab is
also an inhibitor of interleukin 12 (IL-12); IL-17 corresponds to the inhibitor of interleukin 17 and IL-23 corresponds to the inhibitor of interleukin 23.
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League table for mean change in NAPSI between 16 and 24 weeks from baseline. This table presents comparators' relative efficacy

for every possible pairwise comparison. Each cell presents a point estimate (i.e., mean difference) and 95% credible interval in parentheses. Yellow-
colored cells represent a statistically significant difference (p <0.05). A: (JAK) tofacitinib 10 mg twice daily (oral), B: (TNF-«) infliximab 5mg/kg at
weeks 0, 2, 6; every 8 weeks until week 24 (intravenous), C: (IL-17) ixekizumab 160 mg at week 0; 80 mg every 2 weeks (subcutaneous), D: (TNF-a) go-
limumab 2 mg/kg at weeks 0, 4; every 8 weeks (intravenous), E: (IL-17) ixekizumab 160 mg at week 0; 80 mg every 4 weeks (subcutaneous), F: (JAK) to-
facitinib 5mg twice daily (oral), G: (TNF-a) etanercept 50 mg twice a week for 12 weeks; 25 mg twice a week for 12weeks (subcutaneous), H: (TNF-a)
etanercept 50 mg once a week for 24 weeks (subcutaneous), I: (IL-23) risankizumab 150 mg at weeks 0, 4, 16 (subcutaneous), J: (TNF-a) adalimumab
40-80mg at week 0; 40mg every other week (subcutaneous), K: (Anti-neoplastic) methotrexate 25mg/mL (intralesional), L: (IL-23) Ustekinumab
45mg/90mg at weeks 0, 4, 12 (subcutaneous), M: (Anti-neoplastic) methotrexate 15-20mg once a week (subcutaneous), N: (Glucocorticoid) triam-
cinolone acetonide 2.5mg/mL (intralesional), O: (Calcineurin) cyclosporine 50 mg/mL (intralesional), P: (Glucocorticoid) triamcinolone acetonide
10mg/mL (intralesional), Q: (Glucocorticoid) triamcinolone acetonide 7.5mg/mL (intralesional), R: (Glucocorticoid) triamcinolone acetonide 5mg/
mL (intralesional), S: (Calcineurin) cyclosporine 2.5mg/kg twice a day for 12weeks; 2.5-3.5mg/kg once daily (oral), T: Nd:YAG laser (topical), U:
Placebo. TNF-a corresponds to inhibitors of tumor necrosis factor-alpha; Ustekinumab is also an inhibitor of interleukin 12 (IL-12); IL-17 corre-
sponds to inhibitor of interleukin 17 and IL-23 corresponds to inhibitor of interleukin 23; Calcineurin corresponds to calcineurin inhibitors; JAK

corresponds to Janus Kinase inhibitor; TYK2 corresponds to the inhibitor of Tyrosine Kinase 2.

Our results resonate with those of previous NMA studies. For
instance, our analyses ranked “tofacitinib 10 mg twice daily”
the most efficacious option in terms of 16 to 24week mean
change in NAPSI. When other outcomes are considered, for ex-
ample, the proportion of individuals attaining PGA-f of 0 or 1
at 16 to 24 weeks, “ixekizumab 160 mg at week 0, then 80 mg
every 4weeks” was ranked most efficacious. The rank order of
our NMA for ixekizumab and tofacitinib tally with works by
Huang et al. [13] (who found tofacitinib to be most efficacious)
and Egeberg et al. [11] (who found ixekizumab to be the most
efficacious). Like the NMAs by Egeberg et al. [11] and Szebényi
et al. [12], we found that ustekinumab was ranked lower than,
say, tofacitinib and ixekizumab.

For each of the networks, nodes were defined at the dosage level.
Furthermore, we identified regimens that had never been com-
pared in previous NMAs for nail psoriasis including: (1) deu-
cravacitinib 6 mg daily, (2) risankizumab 150 mg at weeks 0, 4,

16, and (3) Nd: YAG laser. The time point we chose for our NMAs
(16 to 24 weeks) was different from those selected in some of the
other NMAs because most of the studies with the different bio-
logics report their efficacy at this time point, making it useful for
comparison purposes; notwithstanding that, the relative longer-
term efficacy of the different biologics may be different from the
efficacy at weeks 16-24.

The rank order of treatments under sensitivity analyses was
similar to those of the base analyses which thereby supports our
base model being robust. For sensitivity analyses, we chose to
adjust for variation in sex as the literature reports NP to affect
men disproportionately more than women [6, 7].

Our results serve as some form of evidence to guide clinical
decision-making because this condition has lacked sufficient
clinical evidence base for establishing clinical practice guide-
lines specific to NP—as echoed by Crowley et al. [4].
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