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Abst rac t
Introduction: The efficacy of guselkumab versus adalimumab for psoriasis remains controversial. 
Aim: We conducted a systematic review and meta-analysis to explore the influence of guselkumab versus adalim-
umab on treatment efficacy for psoriasis.
Material and methods: We have searched PubMed, Embase, Web of Science, EBSCO, and Cochrane library data-
bases for randomized controlled trials (RCTs) published until March 2021 and assessing the efficacy and safety of 
guselkumab versus adalimumab for psoriasis. This meta-analysis was performed using the random-effects model.
Results: Three RCTs were included in the meta-analysis. Overall, compared with adalimumab for psoriasis, gusel-
kumab was associated with improved PASI 100 (OR = 2.18; 95% CI: 1.47 to 3.23; p = 0.0001), PASI 90 (OR = 2.63;  
95% CI: 2.11 to 3.27; p < 0.00001), PASI 75 (OR = 3.10; 95% CI: 2.35 to 4.08; p < 0.00001) and PGA 0/1 (OR = 2.04; 95% CI: 1.26  
to 3.31; p = 0.004), as well as decreased DLQI (SMD = –0.24; 95% CI: –0.34 to –0.13; p < 0.00001). In addition, gusel-
kumab resulted in higher DLQI score 0/1 (OR = 1.88; 95% CI: 1.51 to 2.33; p < 0.00001) than adalimumab. 
Conclusions: Guselkumab showed better efficacy than adalimumab for psoriasis. 
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Introduction 

Psoriasis is known as a chronic immune-mediated 
inflammatory disease, and its treatment is still a big chal-
lenge despite the development of therapeutic options [1–
5]. These patients often desire complete skin clearance 
and improved long-term efficacy [6–8]. Selectively block-
ing the interleukin (IL)-23 or IL-17 pathways has become 
an important approach to treat psoriasis [9–11]. 

Previous findings confirmed that selective inhibi-
tion of IL-23 facilitated clinical response and molecular 
improvements in the skin [12–14]. Guselkumab, a fully 
human IgG1 lambda monoclonal antibody, can bind  
IL-23 and block binding and signalling through its receptor. 
Guselkumab was injected subcutaneously with 100 mg  
once every 8 weeks. Phase I and phase II revealed high 
levels of efficacy [9, 14]. Adalimumab, an anti-tumor ne-
crosis factor α (TNF-α) therapy, has been widely used for 

the treatment of moderate-to-severe plaque psoriasis 
[15–18].

Recently, several studies have compared the efficacy 
of guselkumab with adalimumab for psoriasis, but their 
results show some inconsistency [9, 19, 20]. 

Aim

This meta-analysis of RCTs aims to assess the effi-
cacy of guselkumab versus adalimumab for psoriasis. 

Material and methods

This systematic review and meta-analysis were per-
formed based on the guidance of the Preferred Reporting 
Items for Systematic Reviews and Meta-analysis state-
ment and Cochrane Handbook for Systematic Reviews 
of Interventions [21, 22]. No ethical approval and patient 
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consent were required because all analyses were based 
on previously published studies. 

Literature search and selection criteria

We have systematically searched several databases 
including PubMed, Embase, Web of Science, EBSCO, and 
the Cochrane library for RCTs published from inception to 
March 2021 with the following keywords: “guselkumab”, 
and “adalimumab”, and “psoriasis”. The reference lists of 
retrieved studies and relevant reviews were also hand-
searched and the above process was performed repeat-
edly in order to include additional eligible studies. 

The inclusion criteria were presented as follows:  
(1) study design is RCT, (2) patients are diagnosed as pso-
riasis, and (3) intervention treatments are guselkumab 
versus adalimumab. 

Data extraction and outcome measures

Some baseline information was extracted from the 
original studies, and they included the first author, num-
ber of patients, age, body mass index (BMI), duration 
of psoriasis and detailed methods in two groups. Data 
were extracted independently by two investigators, and 
discrepancies were resolved by consensus. We have con-
tacted the corresponding author to obtain the data when 
necessary. 

The primary outcomes were 100% or greater im-
provement from baseline in Psoriasis Area and Severity 
Index (PASI 100), PASI 90, PASI 75. Secondary outcomes 
included physician Global Assessment (PGA) 0/1, change 

in Dermatology Life Quality Index score (DLQI), and DLQI 
score 0/1. 

Quality assessment in individual studies

The methodological quality of each RCT was assessed 
by the Jadad Scale which consists of three evaluation ele-
ments: randomization (0–2 points), blinding (0–2 points), 
dropouts and withdrawals (0–1 points) [23]. One point 
would be allocated to each element if they have been 
conducted and mentioned appropriately in the original 
article. The score of Jadad Scale varies from 0 to 5 points. 
An article with Jadad score ≤ 2 is considered to be of low 
quality. The study is thought to be of high quality if Jadad 
score ≥ 3 [24].

Statistical analysis

We assessed the odd ratio (OR) with 95% confidence 
interval (CI) for dichotomous outcomes (PASI 100, PASI 
90, PASI 75, PGA 0/1, and DLQI score 0/1) and standard 
mean difference (SMD) with 95% CI for continuous out-
comes (change in DLQI). Heterogeneity was evaluated 
using the I2 statistic, and I2 > 50% indicated significant 
heterogeneity [25]. The random-effects model was used 
for all meta-analyses. We searched for potential sources 
of heterogeneity for significant heterogeneity. Sensitiv-
ity analysis was performed to detect the influence of 
a single study on the overall estimate via omitting one 
study in turn or performing the subgroup analysis. Owing 
to the limited number (< 10) of included studies, publica-
tion bias was not assessed. Results were considered as 
statistically significant for p < 0.05. All statistical analyses 
were performed using Review Manager Version 5.3 (The 
Cochrane Collaboration, Software Update, Oxford, UK). 

Results

 Literature search, study characteristics and quality 
assessment

Figure 1 showed the detail flowchart of the search 
and selection results. 112 potentially relevant articles 
were identified initially. Finally, three RCTs were included 
in the meta-analysis [9, 19, 20].

The baseline characteristics of three included RCTs 
were shown in Table 1. These studies were published 
between 2015 and 2017, and the total sample size was 
1658. Among the included RCTs, guselkumab was admin-
istered at a dose of 100 mg weeks 0 and 4, then every  
8 week or 200 mg at weeks 0 and 4 and every 12 weeks 
thereafter. Adalimumab was taken at the dose of 80 mg 
week 0, then 40 mg week 1, and every 2 weeks. Among 
three included RCTs, all three studies reported each out-
comes [9, 19, 20]. Jadad scores of the three included stud-
ies varied from 4 to 5, and all three studies have high 
quality based on the quality assessment.
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Primary outcomes: PASI 100, PASI 90 and PASI 75

The random-effects model was used for the analysis 
of primary outcomes. The results found that compared 
to adalimumab for psoriasis, guselkumab was associated 
with improved PASI 100 (OR = 2.18; 95% CI: 1.47 to 3.23;  
p = 0.0001) with significant heterogeneity among the 
studies (I2 = 51%, heterogeneity p = 0.0001, Figure 2), 
PASI 90 (OR = 2.63; 95% CI: 2.11 to 3.27; p < 0.00001) 
with no heterogeneity among the studies (I2 = 0%, het-
erogeneity p = 0.57, Figure 3) and PASI 75 (OR = 3.10; 
95% CI: 2.35 to 4.08; p < 0.00001) with no heterogene-
ity among the studies (I2 = 0%, heterogeneity p = 0.37, 
Figure 4).

Sensitivity analysis

There was significant heterogeneity for PASI 100. 
However, some heterogeneity was still seen when per-
forming sensitivity analysis by omitting one study in each 
turn.

Secondary outcomes

In comparison with adalimumab for psoriasis, gusel-
kumab resulted in the obvious increase in substantially 
improved PGA 0/1 (OR = 2.04; 95% CI: 1.26 to 3.31; p = 
0.004; Figure 5), decreased DLQI (SMD = –0.24; 95% CI: 
–0.34 to –0.13; p < 0.00001; Figure 6) and higher DLQI 
score 0/1 (OR = 1.88; 95% CI: 1.51 to 2.33; p < 0.00001; 
Figure 7). 

Discussion

Guselkumab was documented to be highly effective 
in treating a broad moderate-to-severe psoriasis popula-
tion [20]. VOYAGE 2 revealed that guselkumab was supe-
rior to placebo at the week-16 coprimary endpoints (IGA 
0/1 and PASI 90), and was also superior to adalimumab 
in terms of IGA 0/1, PASI 75/PASI 90 [19]. Guselkumab 
had the potential in treating difficult regional psoria-
sis, including scalp, nails, and hands/feet, which was 
evidenced by improvements in the patient-reported out-
comes evaluated in VOYAGE 1 [20]. 

Our meta-analysis confirmed that guselkumab was 
able to produce better treatment efficacy than adali-
mumab for psoriasis, which was supported by the im-
provement in PASI 100, PASI 90, PASI 75, PGA 0/1 and 
DLQI score 0/1. In addition, significant improvements in 
health-related quality of life (Medical Outcomes Study 
36-Item Short Form) were reported in VOYAGE 2 after 
guselkumab treatment, which was superior to both pla-
cebo and adalimumab [19].

Guselkumab was effective in treating adalimumab 
nonresponders (not achieving PASI 90). After 20 weeks 
of guselkumab treatment, two thirds of the 112 adali-
mumab nonresponders who switched to guselkumab 
were reported to achieve PASI 90 [19]. The mechanisms 
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mediating the broader efficacy of guselkumab is elusive 
in psoriasis. TNF-α and IL-17A 29 are important effector 
cytokines to primarily act on keratinocytes [26, 27]. IL-23 
is the overarching master cytokine for psoriasis through 
activating T cells and inducing the production of IL-17 
and IL-22 which are implicated in psoriasis pathogene-
sis [28, 29]. Therefore, guselkumab could provide higher 
efficacy and durable responses via targeting the IL-23 
pathway [20]. 

The safety profile of guselkumab was confirmed in 
VOYAGE 1 and VOYAGE 2 [19, 20]. Several limitations ex-
ist here. Firstly, our analysis was based on only three 
RCTs, and more RCTs with a larger sample size should 
be conducted to explore this issue. Next, different doses 
and methods of guselkumab were included, which may 
account for the significant heterogeneity. Finally, ideal 
methods for guselkumab remain elusive. 

Conclusions

Guselkumab is superior to adalimumab for the treat-
ment of psoriasis. 

Conflict of interest 

The authors declare no conflict of interest.

References

1. Lebwohl MG, Kavanaugh A, Armstrong AW, Van Voorhees AS.  
US Perspectives in the management of psoriasis and pso-
riatic arthritis: patient and physician results from the pop-
ulation-based Multinational Assessment of Psoriasis and 
Psoriatic Arthritis (MAPP) Survey. Am J Clin Dermatol 2016; 
17: 87-97.

2. Kragballe K, van de Kerkhof PC, Gordon KB. Unmet needs in 
the treatment of psoriasis. Eur J Dermatol 2014; 24: 523-32.

3. Armstrong AW, Read C. Pathophysiology, clinical presenta-
tion, and treatment of psoriasis: a review. JAMA 2020; 323; 
1945-60.

4. Greb JE, Goldminz AM, Elder JT, et al. Psoriasis. Nature Rev 
Dis Primers 2016; 2: 16082.

5. Kim WB, Jerome D, Yeung J. Diagnosis and management of 
psoriasis. Canad Fam Phys 2017; 63: 278-85.

6. Strober B, Papp KA, Lebwohl M, et al. Clinical meaningful-
ness of complete skin clearance in psoriasis. J Am Acad Der-
matol 2016; 75: 77-82.e7.

7. Bartos S, Hill D, Feldman SR. Review of maintenance of re-
sponse to psoriasis treatments. J Dermatol Treat 2016; 27: 
293-7.

8. Gniadecki R, Bang B, Bryld LE, et al. Comparison of long-
term drug survival and safety of biologic agents in patients 
with psoriasis vulgaris. Br J Dermatol 2015; 172: 244-52.

9. Gordon KB, Duffin KC, Bissonnette R, et al. A phase 2 trial of 
guselkumab versus adalimumab for plaque psoriasis. N Engl 
J Med 2015; 373: 136-44.

10. Griffiths CE, Reich K, Lebwohl M, et al. Comparison of ix-
ekizumab with etanercept or placebo in moderate-to-severe 
psoriasis (UNCOVER-2 and UNCOVER-3): results from two 
phase 3 randomised trials. Lancet 2015; 386: 541-51.

11. Lebwohl M, Strober B, Menter A, et al. Phase 3 studies com-
paring brodalumab with ustekinumab in psoriasis. N Engl  
J Med 2015; 373: 1318-28.

12. Krueger JG, Ferris LK, Menter A, et al. Anti-IL-23A mAb BI 
655066 for treatment of moderate-to-severe psoriasis: 
safety, efficacy, pharmacokinetics, and biomarker results 
of a single-rising-dose, randomized, double-blind, placebo-
controlled trial. J Allergy Clin Immunol 2015; 136: 116-24.e7.

13. Papp K, Thaçi D, Reich K, et al. Tildrakizumab (MK-3222), 
an anti-interleukin-23p19 monoclonal antibody, improves 
psoriasis in a phase IIb randomized placebo-controlled trial.  
Br J Dermatol 2015; 173: 930-9.

14. Sofen H, Smith S, Matheson RT, et al. Guselkumab (an IL-
23-specific mAb) demonstrates clinical and molecular response 
in patients with moderate-to-severe psoriasis. J Allergy Clin Im-
munol 2014; 133: 1032-40.

15. Wu JJ, Valdecantos WC. Adalimumab in chronic plaque pso-
riasis: a clinical guide. J Drugs Dermatol 2017; 16: 779-90.

16. Elewski BE, Okun MM, Papp K, et al. Adalimumab for nail 
psoriasis: efficacy and safety from the first 26 weeks of 
a phase 3, randomized, placebo-controlled trial. J Am Acad 
Dermatol 2018; 78: 90-9.e1.

17. Elewski BE, Baker CS, Crowley JJ, et al. Adalimumab for nail 
psoriasis: efficacy and safety over 52 weeks from a phase-3, 
randomized, placebo-controlled trial. J Eur Acad Dermatol 
Venereol 2019; 33: 2168-78.

18. Özkur E, Altunay Kİ, Leblebici C, et al. Adalimumab-induced 
scalp psoriasis with severe alopecia. Dermatol Ther 2019; 
32: e13033.

19. Reich K, Armstrong AW, Foley P, et al. Efficacy and safety of 
guselkumab, an anti-interleukin-23 monoclonal antibody, 
compared with adalimumab for the treatment of patients 
with moderate to severe psoriasis with randomized with-

0.05 0.2 1   5   20

Study or           Guselkumab group    Adalimumab group  Weight   Odds ratio IV,  Odds ratio IV,
subgroup Events  Total  Events  Total  (%) random, 95% CI random, 95% CI
Blauvelt 2017 180 320 123 319 46.7 2.05 [1.49, 2.81]
Gordon 2015 26 37 19 39 5.2 2.49 [0.97, 6.40]
Reich 2017 254 491 96 246 48.0 1.67 [1.23, 2.29] 

Total (95% CI)  848  604 100.0 1.88 [1.51, 2.33]

Total events 460   238 

Heterogeneity: t = 0.00; c2 = 1.15, df = 2 (p = 0.56); I2 = 0% 

Test for overall effect: Z = 5.73 (p < 0.00001)                                                                        Favours [experimental]          Favours [control] 

Figure 7. Forest plot for the meta-analysis of DLQI score 0/1



Advances in Dermatology and Allergology 5, October/2022958

Hongyi Fu, Jing Guo

drawal and retreatment: results from the phase III, double-
blind, placebo- and active comparator-controlled VOYAGE 2 
trial. J Am Acad Dermatol 2017; 76: 418-31.

20. Blauvelt A, Papp KA, Griffiths CE, et al. Efficacy and safety 
of guselkumab, an anti-interleukin-23 monoclonal antibody, 
compared with adalimumab for the continuous treatment 
of patients with moderate to severe psoriasis: results from 
the phase III, double-blinded, placebo- and active compar-
ator-controlled VOYAGE 1 trial. J Am Acad Dermatol 2017; 
76: 405-17.

21. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items 
for systematic reviews and meta-analyses: the PRISMA 
statement. BMJ 2009; 339: b2535.

22. HigginsJPT G. Cochrane handbook for systematic reviews 
of interventions version 5.1. 0 [updated March 2011], The 
Cochrane Collaboration (2011).

23. Jadad AR, Moore RA, Carroll D, et al. Assessing the quality of 
reports of randomized clinical trials: is blinding necessary? 
Control Clin Trials 1996; 17: 1-12.

24. Kjaergard LL, Villumsen J, Gluud C. Reported methodologic 
quality and discrepancies between large and small random-
ized trials in meta-analyses. Ann Inter Med 2001; 135: 982-9.

25. Higgins JP, Thompson SG. Quantifying heterogeneity in 
a meta-analysis. Stat Med 2002; 21: 1539-58.

26. Brunner PM, Koszik F, Reininger B, et al. Infliximab induces 
downregulation of the IL-12/IL-23 axis in 6-sulfo-LacNac 
(slan)+ dendritic cells and macrophages. J Allergy Clin Im-
munol 2013; 132: 1184-93.e8.

27. Reich K, Papp KA, Matheson RT, et al. Evidence that a neutro-
phil-keratinocyte crosstalk is an early target of IL-17A inhibi-
tion in psoriasis. Exp Dermatol 2015; 24: 529-35.

28. Miossec P, Korn T, Kuchroo VK. Interleukin-17 and type 17 
helper T cells. N Engl J Med 2009; 361: 888-98.

29. Zheng Y, Danilenko DM, Valdez P, al. Interleukin-22, a T(h)17 
cytokine, mediates IL-23-induced dermal inflammation and 
acanthosis. Nature 2007; 445: 648-51.


