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Introduction: Psoriasis, a chronic inflammatory skin condition, affects 125 million worldwide. 
Current treatments provide symptomatic relief but face limitations. Guselkumab shows promise for 
moderate-to-severe psoriasis.

Objective: We aimed to conduct a systematic review and meta-analysis exploring the safety and 
efficacy of guselkumab in moderate-to-severe psoriasis.

Methods: We searched PubMed, EMBASE, and Cochrane  Library for randomized controlled trials 
(RCTs) comparing guselkumab to placebo in moderate-to-severe psoriasis. Primary endpoints: Investi-
gators’ Global Assessment (IGA) 0, Psoriasis Area and Severity Index (PASI) 90, and ≥1 adverse event 
(AE). Secondary endpoints: IGA 0/1, PASI75, PASI100, Dermatology Life Quality Index (DLQI), and 
≥1 severe AE. RStudio was used for statistical analyses.

Results: We included 1607 patients from 6 RCTs. Guselkumab significantly increased odds of IGA 0 
(odds ratio (OR) OR: 73.87; 95%confidence interval (CI): 32.53-167.73; P<0.00001; I2=0.0%), and 
IGA 0/1 (OR: 54.84; 95% CI: 24.72–121.64; P<0.00001; I2=60.1%). Also, the OR of PASI75 (OR: 
58.42; 95% CI: 23.03–148.17; P<0.001; I2=70.0%), PASI90 (OR: 46.47; 95% CI: 14.23–151.76; 
P<0.001; I2=71.7%), and PASI100 (OR: 59.27; 95% CI: 23.17–151.61; P<0.001; I2=0.0%) were higher 
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Introduction

Psoriasis is a common chronic inflammatory disorder that af-

fects around 125 million people worldwide, among whom 30% 

present with moderate-to-severe psoriasis symptoms [1,2]. The 

exact etiology is unknown, but it is hypothesized that the path-

way of this autoimmune disease involves T cell lymphocyte ac-

tivation. These latter infiltrate the skin and thereby stimulate the 

proliferation of keratinocytes, leading to the formation of thick 

plaques through dysregulation of keratinocyte turnover [3].

Although there is currently no definitive cure for psori-

asis, various treatment strategies allow sustained control of 

disease signs and symptoms [4]. Many studies have focused 

on biological treatments targeting immune pathways involv-

ing cytokines such as tumor necrosis factor (TNF), interleu-

kin (IL)-17, and IL-23 as potential sources of symptomatic 

relief and improvement of the psoriatic plaques [5,6]. Among 

these families, a fully human monoclonal antibody that tar-

gets the p19 of IL-23 is guselkumab [4,7]. Guselkumab (100 

mg in week 0, week 4, and every eight weeks thereafter) was 

approved for adults by the U.S. Food and Drug Adminis-

tration (FDA) in July 2017 and is also recommended by the 

American Academy of Dermatology (AAD) 2019 guidelines 

for the management of psoriasis [8,9]. While clinical trials 

have demonstrated its efficacy, variability in population age 

groups and dosage raises the need for a comprehensive anal-

ysis with a focus on age groups and dosage.

Objective

Therefore, we aimed to conduct a systematic review and 

meta-analysis exploring the safety and efficacy of guselkumab 

in moderate-to-severe psoriasis, explicitly considering sub-

group analyses by age for efficacy and by dosage for both ef-

ficacy and safety outcomes, based on the availability of data.

Methods

This meta-analysis and systematic review was performed ac-

cording to the Cochrane Handbook for Systematic Reviews 

of Interventions and reported adhering to the Preferred 

Reporting Items for Systematic Reviews (PRISMA) state-

ment guidelines [10,11].

Eligibility Criteria

Studies that met the following eligibility criteria were in-

cluded: i) randomized controlled trials (RCTs); ii) comparing 

guselkumab with placebo; iii) reporting the results in adults 

as well as in children (≥6 to <12 years) and adolescents (≥12 

to <18 years); iv) reporting at least one clinical outcome of 

interest. No restriction was applied to follow-up time. We 

excluded studies with: i) overlapping patient populations; ii) 

patients with concomitant psoriatic arthritis; iii) an observa-

tional design; iv) without a placebo control group.

Search Strategy and Data Extraction

The initial search included PubMed, EMBASE, and Cochrane 

Library databases from inception to February 2025 using 

the keywords “Guselkumab”, “Tremfya”, “CNTO 1959”, 

“CNTO-1959”, “psoriasis”, “psoriatic”, and “chronic 

plaque dermatitis”. Boolean operators “OR” and “AND” 

were used to optimize the search results. The retrieval strat-

egy was applied with the customization of search strings to 

accommodate the recommendations of each database. In ad-

dition, we explored the references of the included studies to 

identify additional potential articles. No language restriction 

was applied. The complete search strategy can be found in 

the Appendix S1. Study selection and data extraction were 

performed by two authors (LG and AM) independently. Any 

disagreements were resolved among the research group.

Endpoints

Our endpoints were based on different scales and measures. 

The Investigators’ Global Assessment (IGA) is a scale, rang-

ing from 0 to 4. The Psoriasis Area and Severity Index (PASI) 

is the most common and widely used measure of assessment 

aiming to assess the severity and grade of the disease; it has 

demonstrated a strong correlation with the IGA score. The 

interval of this measure ranges from 0 to 72; a score higher 

than 10 is in concordance with moderate-to-severe psoriasis 

[12]. Another important and commonly used instrument of 

with guselkumab. DLQI change was greater with guselkumab (MD: -8.46; 95% CI: -10.31 – -6.62;  
P<0.01; I²=77.8%). No significant difference in AEs and severe AEs between guselkumab and placebo 
(OR: 0.92; 95% CI: 0.68–1.24; P=0.58; I²=30.9%), (OR: 1.19; 95% CI: 0.54–2.64; P=0.66; I²=0.0%). 
Leave-one-out analysis identified PROTOSTAR as a source of heterogeneity. Subgroup analysis 
showed higher IGA 0 and PASI90 ORs in adults than in adolescents/children, with no dosage-based 
differences in PASI90 or AE.

Conclusion: This meta-analysis suggests that guselkumab does significantly improve moderate- 
to-severe psoriasis, without a significant increase in AEs.
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measurement is the Dermatology Life Quality Index (DLQI), 

aiming to assess the burden of psoriasis on patients and its 

negative impact on everyday life tasks [13].

The primary endpoints were IGA0 (clear), PASI90 (90% 

reduction in PASI), and at least one adverse event (AE). Sec-

ondary endpoints were IGA 0/1 (clear/almost clear), PASI75 

(70% reduction in PASI), PASI100 (100% reduction in 

PASI), DLQI change, and at least one serious AE.

Statistical Analysis

Pooled treatment effects for binary endpoints were com-

pared using an odds ratio (OR), and continuous outcomes 

were compared using a mean difference (MD) with a 95% 

confidence interval (CI). Heterogeneity was examined with 

the Cochran Q test and I2 statistics. For dichotomous out-

comes, the Mantel-Haenszel method (MH) with restricted 

maximum likelihood (REML) estimation was used to model 

the random effects and estimate between-study heterogene-

ity. For continuous outcomes, the inverse-variance method 

(IV) with REML was applied [14]. Leave-one-out sensitivity 

analyses were performed for IGA0 and PASI90 to ensure the 

results were not dependent on a single study. In addition, 

for IGA0, PASI90, and at least one AE, subgroup analyses 

were performed based on age and dosage. We used RStudio 

(2024.09.1+394) for statistical analysis.

Quality Assessment

The Cochrane Collaboration’s tool for assessing risk of bias 

in randomized trials (Rob 2) was used to assess the quality of 

individual RCTs [15]. Two independent authors completed 

the risk of bias assessment (LG and IY). Disagreements were 

resolved through a consensus after discussing the reasons for 

the discrepancy.

Results

Study Selection and Baseline Characteristics

The initial search yielded 1819 results. After removal of du-

plicate records and ineligible studies, 57 remained and were 

fully reviewed based on the inclusion criteria. Of these, a 

total of six RCTs were included, comprising 1607 patients 

(Figure 1) [5,16–20]. A total of 1130 (70.31%) were males. 

Only one study included pediatric patients (children and 

adolescents), showing a difference in age, body mass index 

(BMI), and duration of psoriasis from diagnosis. Moreover, 

three of the included RCTs used dosages different from the 

standard one (100 mg) [16,19,20]. Otherwise, there was no 

major variation among studies regarding sex, body surface 

area (BSA), proportion of patients with severe IGA (IGA 4), 

PASI score, DLQI, and guselkumab frequency of injection. 

Study characteristics are reported in Table 1.

Pooled Analysis of All Studies
Investigator’s Global Assessment (IGA)

The OR of achieving an IGA score of 0 or 1 (clear/ 

almost clear) was also significantly higher when receiving 

guselkumab in comparison to placebo (OR: 54.84; 95%  

CI: 24.72–121.64; P<0.00001; I2=60.1%; Figure 2A). Due 

to high heterogeneity, a leave-one-out sensitivity analysis 

was performed for IGA by iteratively removing one study at 

a time to ensure the results were not dependent on a single 

study. Removal of the PROTOSTAR trial yielded the hetero-

geneity to drop from I2 =60.1% to I2 =0.0% (Figure S1) [16].

Patients treated with guselkumab had a significantly 

higher likelihood of achieving IGA 0 (clear) as compared with 

placebo (OR: 73.87; 95% CI: 32.53–167.73; P<0.00001; 

I2=0.0%; Figure 2B). A subgroup analysis based on age re-

vealed that adults were significantly more likely to achieve 

IGA 0 when taking guselkumab compared to placebo (OR: 

91.40; 95% CI: 37.48–222.89; P=0.98; I2=0.0%; Figure S2), 

whereas adolescents had lower odds (OR: 22.62; 95% CI: 

1.24–412.05; Figure S2), and children had the lowest odds 

of achieving IGA 0 (OR: 3.86; 95% CI: 0.33–45.57; Figure 

S2) (P=0.049).

Psoriasis Area and Severity Index (PASI)

Compared to placebo, guselkumab significantly improved 

the likelihood of achieving PASI75 (OR: 58.42; 95% CI: 

23.03–148.17; P<0.001; I2=70.0%; Figure 3A), PASI90 (OR: 

46.47; 95% CI: 14.23–151.76; P<0.001; I2=71.7%; Figure 

3B), and PASI100 (OR: 59.27; 95% CI: 23.17–151.61; 

P<0.001; I2=0.0%; Figure 3C).

A sensitivity analysis for the PASI90 outcome showed 

that only the removal of the PROTOSTAR trial was able to 

reduce heterogeneity from 71.7% to 3.1% (Figure S3) [16].

In a subgroup analysis by age, statistically significant 

higher OR of achieving PASI90 with Guselkumab were 

observed in adults (OR: 86.44; 95% CI: 48.69–153.48; 

I²=3.1%; Figure S4), compared to adolescents (OR: 19.38; 

95% CI: 12.26–166.501; Figure S4), and children (OR: 2.3; 

95% CI: 10.37–14.611; Figure S4) (P=0.0007).

And with further subgroup analysis by dosage, 100 mg 

demonstrated a non-statistically significant superior probabil-

ity of PASI90 when taking guselkumab (OR: 86.92; 95% CI: 

48.70–155.13; I²=19.8%; Figure S5) compared to 30 mg and 

300 mg (OR: 11.00; 95% CI: 0.37–324.52; Figure S5) and 10 mg  

(OR: 4.00; 95% CI: 10.21–75.66; Figure S5). The odds of 

achieving PASI90 with 50 mg were high but had a low study 

weight (OR: 307.62; 95% CI: 18.11–5224.84; Figure S5).

Dermatology Life Quality Index (DLQI)

Patients receiving guselkumab had significantly greater 

change in DLQI compared to placebo (MD: -8.46; 95%  

CI: -10.31 – -6.62; I²=77.8%; Figure 4).
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Figure 1. PRISMA flow diagram of study screening and selection.

Adverse events (AEs)

There was no significant difference in the odds of experi-

encing at least one AE or at least one severe AE between 

guselkumab and placebo (OR: 0.92; 95% CI: 0.68–1.24; 

I²=30.9%; Figure 5A) and (OR: 1.19; 95% CI: 0.54–2.64; 

I²=0.0%; Figure 5B), respectively.

A subgroup analysis based on dosage showed no signifi-

cant difference in the occurrence of at least one AE between 

guselkumab and placebo with 100 mg (OR: 1.04; 95% CI: 

0.84–1.30; Figure S7) compared to 50 mg (OR: 0.67; 95% 

CI: 0.33–1.33; Figure S6) (P=0.22).

Quality Assessment

Overall, one study was classified as being high risk because 

of missing outcome data due to attrition and the absence of a 

preregistered protocol [20]. Another was found to have some 

concerns, considering missing outcome data [19] (Figure S7).

Discussion

In this meta-analysis of six studies, we compared guselkumab 

to placebo for moderate-to-severe psoriasis. Key findings in-

clude: i) higher achievement of IGA 0/1 and IGA 0; ii) higher 

odds of achieving PASI75, PASI90, and PASI100; iii) higher 

DLQI change with guselkumab; iv) a lower incidence of AEs 

and serious AEs when receiving guselkumab; v) higher odds 

of IGA 0 and PASI90 in adults vs children/adolescents; vi) 

no dosage-based PASI90 or AE differences. Two recent tri-

als support our findings. In a randomized study of 327 Chi-

nese patients, guselkumab led to significantly higher PASI 90 
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Figure 2. The odds of achieving IGA 0/1 and IGA 0 were significantly higher when taking guselkumab as compared 

to placebo. CI: confidence interval; MH: Mantel-Haenszel; OR: odds ratio.

Figure 3. The odds of achieving PASI75, PASI90, and PASI100 were significantly higher when taking guselkumab as 

compared to placebo. CI: confidence interval; MH: Mantel-Haenszel; OR: odds ratio.
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Figure 5. The odds of experiencing at least one AE or one severe AE were non-significant when taking guselkumab 

as compared to placebo. CI: confidence interval; MH: Mantel-Haenszel; OR: odds ratio.

Figure 4. The change in DLQI was significantly higher when taking guselkumab as compared to placebo.  

CI: confidence interval; IV: inverse variance; MD: mean difference; SD: standard deviation.

and IGA 0/1 responses versus placebo at week 16, sustained 

through week 48, with similar and infrequent adverse events 

across groups [21]. Similarly, the VISIBLE trial demonstrated 

superior efficacy of guselkumab versus placebo across mul-

tiple endpoints, including PASI 90, IGA 0/1, and quality of 

life (QoL) measures, with favorable safety outcomes [22]. 

The SPECTREM trial further confirmed that guselkumab is 

effective and well tolerated in patients with low body surface 

area involvement and moderate plaque psoriasis affecting 

high-impact sites, showing significant improvements across 

multiple clearance measures regardless of baseline BSA [23].

Our findings, together with real-world data from the 

PERSIST study, demonstrate that guselkumab is effective 

and well tolerated across a broad spectrum of patients, in-

cluding those with prior biologics exposure and comorbidi-

ties. The decreasing proportion of patients switching due to 

insufficient efficacy suggests growing clinician confidence 

in using guselkumab earlier in treatment. While higher BMI 

mildly reduced complete clearance rates, improvements were 

observed across all BMI categories, highlighting its effective-

ness in obese patients [24]. These results support a proactive, 

personalized approach, including baseline cancer screening, 

smoking cessation, skin monitoring, multidisciplinary PsA 

management, and patient education on injection techniques 

[25]. Patients achieving clear or almost clear skin but with 

discordant QoL responses such as persistent itch may ben-

efit from closer monitoring [26]. Differences in treatment 

discontinuation among PsA patients further underscore the 

need for individualized follow-up [27]. Overall, routine, 

targeted monitoring can help identify patient subsets who  

derive the greatest benefit while ensuring long-term safety.

We analyzed IGA0 and PASI by age group, showing con-

sistent results. Guselkumab was similarly effective in ado-

lescents (12–18 years) and adults, and efficacy was lower in 
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children from 6 to 12 years old [8]. In our analysis, gusel-

kumab demonstrated statistically significant efficacy in ad-

olescents, although the odds of achieving primary endpoints 

were lower than in adults. In contrast, efficacy among younger 

pediatric patients (6–12 years) was further reduced and did 

not reach statistical significance. Until recently, the safety and 

efficacy of guselkumab (Tremfya®) in pediatric patients (<18 

years) had not been fully established, and no dosing recom-

mendation was available. However, on 29 September 2025, 

the U.S. FDA approved guselkumab for use in children aged 

six years and older with moderate-to-severe plaque psoria-

sis, marking a major expansion of its therapeutic indication 

[28]. Nevertheless, our findings suggest that efficacy may 

be age-dependent, underscoring the need for ongoing post-

approval studies to evaluate long-term safety, optimal dosing, 

and real-world effectiveness in pediatric populations.

In phase 2 and 3 trials, guselkumab was given to 3,940 

patients, including 239 aged ≥65 and 19 aged ≥75. No signif-

icant safety or efficacy difference was observed, though the 

limited sample size in older adults prevents firm conclusions 

[8]. In our meta-analysis, age-based subgroup analyses were 

not possible due to limited data. Future trials should include 

older patients, given their vulnerability and comorbidities, 

with careful monitoring of adverse events. Data from four 

phase III trials (VOYAGE-1, VOYAGE-2, ECLIPSE, NAV-

IGATE) showed comparable efficacy and safety in older 

and younger patients [29]. Nonetheless, further studies are 

needed to confirm these findings.

In our meta-analysis, we conducted dose subgrouping for 

the PASI90 and AEs outcome. The maximum ORs for the 50 mg  

dose were presented by a single study in this subgroup, while 

the standard 100 mg dose was investigated in six pooled 

studies. All included RCTs in our analysis followed the 

FDA-recommended dosing schedule (guselkumab at weeks 

0, 4, and every 8 weeks thereafter) [8]. The observed effect 

of the 50 mg dose likely reflects the dosage itself rather than 

dosing frequency. Although the FDA approved the 100 mg 

dose, our subgroup analysis suggests the 50 mg dose may of-

fer similar efficacy with fewer adverse events. Further trials 

comparing both doses are warranted.

The FDA has not specified the duration of guselkumab 

treatment beyond the recommended dosing schedule of week 

0, 4, and every 8 weeks thereafter [8]. However, a study ex-

plored the impact of different dosing schedules for gusel-

kumab, providing valuable insights into treatment duration. 

Although this study did not compare guselkumab with a 

placebo, it assessed the long-term efficacy and safety of long-

term dosing regimens. The findings suggested that patients 

who continued treatment beyond the standard regimen 

continued to have high levels of skin clearance, supporting 

the potential benefits of prolonged therapy [30]. Further re-

search on the long-term run should be done to confirm this.

Palmoplantar pustulosis (PPP) is a chronic inflammatory 

skin disease characterized by frequent sterile pustules on 

the palms and soles. While it shares certain characteristics 

with plaque psoriasis such as familial occurrence, nail in-

volvement, and the Koebner phenomenon, PPP is considered 

a distinct clinical entity. Notably, PPP has more treatment 

resistance and a more relapsing course than plaque psoriasis 

[31]. We excluded the Passeron et al. study, which assessed 

guselkumab in PPP, to avoid heterogeneity from differing 

disease pathologies. PPP patients showed only moderate 

responses and frequent relapses, underscoring the need for 

treatment approaches distinct from plaque psoriasis [32]. 

This approach ensures that our conclusions are more appli-

cable to the plaque psoriasis population, acknowledging the 

unique challenges in managing PPP.

Several meta-analyses have contrasted the efficacy of 

standard treatments for chronic plaque psoriasis. For in-

stance, a network meta-analysis noted that biologics such 

as infliximab, ixekizumab, bimekizumab, and risankizumab 

were among the most effective compared to placebo [33]. 

With the FDA approval of guselkumab following its demon-

strated efficacy over placebo, further assessment against 

standard treatments is essential. Several RCTs have already 

made such comparisons, including a phase 2 trial showing 

guselkumab’s superiority over adalimumab for scalp and 

palm/sole psoriasis, with comparable efficacy elsewhere 

[34]. Another trial demonstrated that a greater proportion 

of patients receiving guselkumab achieved PASI90 response 

compared to ustekinumab at week 16 (70.4% vs 46.0%) 

and week 40 (74.2% vs 54.5%) [35]. Despite these findings, 

more RCTs are required to compare guselkumab with other 

existing treatments across different patient populations.

This study has limitations. Firstly, there was some degree 

of heterogeneity, partly driven by the inclusion of one study. 

To address this, we performed a sensitivity analysis to assess 

the impact of this heterogeneity. The included RCTs had very 

consistent age, BMI, BSA, and duration of psoriasis since di-

agnosis, except for the PROTOSTAR trial [16]. This variabil-

ity likely stems from the PROTOSTAR study, which included 

pediatric patients, whereas all other trials enrolled only 

adults. The limited pediatric data restrict the generalizability 

of our findings to younger populations. Otherwise, all the 

baseline characteristics were very similar among the studies, 

especially since all outcomes were measured at week 16, en-

suring that our results were reliable and consistent for eval-

uating efficacy. Secondly, another limitation is the variation 

in baseline psoriasis severity, reflected by BSA involvement 

across studies, as shown in Table 1. Thirdly, in the PROTO-

STAR trial, efficacy endpoints were stratified based on age 

groups and dosing regimens [16]. Subgroup analyses for 

IGA 0 and PASI90 were mostly skewed toward the 100 mg  

adult dose. Other subgroups had only one study, limiting 
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statistical power. AE analyses by age were not possible, as 

PROTOSTAR did not stratify children and adolescents. [16]. 

However, PROTOSTAR’s forest plot suggests pediatric pa-

tients had lower AE rates than adults, indicating this lim-

itation likely does not affect overall conclusions. Another 

limitation is the lack of direct head-to-head comparisons 

with other IL-23 inhibitors in the literature, which limits the 

ability to assess relative efficacy and safety and represents an 

important avenue for future research.

Conclusion

In conclusion, this systematic review and meta-analysis demon-

strate that guselkumab significantly improves moderate- 

to-severe psoriasis without increasing adverse effects, sup-

porting its favorable efficacy-safety balance among available 

biologic options. Although our analysis did not include direct 

head-to-head comparisons with other IL-23 inhibitors, cur-

rent evidence indicates that guselkumab is a reliable treatment 

option within this therapeutic class. Further research is war-

ranted to establish its optimal positioning in clinical practice 

and to expand evidence in underrepresented populations, par-

ticularly pediatric and older patients, who may have distinct 

efficacy and safety considerations. Additionally, studies evalu-

ating alternative dosing regimens, such as the 50 mg dose, are 

needed to optimize individualized treatment strategies.

Abbreviations: AAD: American Academy of Dermatology; 

BSA: body surface area; CI: confidence interval; DLQI: 

Dermatology Life Quality Index; FDA: Food and Drug Ad-

ministration; IGA: Investigator’s Global Assessment; IL: in-

terleukin; IV: inverse variance; MD: mean difference; MH: 

Mantel-Haenszel; OR: odds ratio; PASI: Psoriasis Area and 

Severity Index; PPP: palmoplantar pustulosis; PRISMA: 

Preferred Reporting Items for Systematic Reviews and  

Meta-Analyses; RCT: randomized controlled trial; REML: 

restricted maximum likelihood; SD: standard deviation; 

TNF: tumor necrosis factor.
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