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Efficacy and safety evaluations of adalimumab biosimilars in the treatment of 
psoriasis

Changkun Lia, Yixuan Sunheb, Hui Zhoua and Weihua Donga

aDepartment of Pharmacy, the First Affiliated Hospital of Xi’an Jiaotong University, Xi’an, PR China; bSchool of Pharmacy, Xi’an Medical College, Xi’an, 
PR China

ABSTRACT
Purpose: We aimed to systematically evaluate the efficacy and safety of adalimumab biosimilar agents 
in the treatment of moderate-to-severe plaque psoriasis, in order to provide evidence-based reference 
data for clinical medicine.
Materials and Methods: Five databases were searched by electronic retrieval: PubMed, Embase, 
Cochrane Library, WanFang and CNKI (China National Knowledge Internet). The retrieval period was 
from the establishment of each database up to April 2022. Randomized controlled trials (RCTs) on 
adalimumab biosimilar agents compared with their reference agents in the treatment of moderate-to-
serve plague psoriasis were included. A meta-analysis using RevMan software was applied to 8 RCTs 
involving 2589 patients.
Results: After 16 weeks of medication, there was no significant difference in the response rates of 
adalimumab biosimilar agents and their reference agents defined as a decrease in the Psoriasis Area 
and Severity Index (PASI) of ≥75% (PASI 75) (p > 0.05), or in the PASI 50, PASI 90 and PASI 100 measures 
(p > 0.05). After 16 weeks and 24 weeks of medication, there was no significant difference in the 
incidence rate of serious adverse events (SAEs) between adalimumab biosimilar agents and their 
reference agents (p > 0.05). After 16 weeks, 24 weeks and 51 weeks of medication, there was no significant 
difference in withdrawal rate due to SAEs, treatment-emergent adverse events and adverse events of 
special interest between adalimumab biosimilar agents and their reference agents (p > 0.05).
Conclusion: These findings suggest that biosimilar agents of adalimumab have an overall efficacy and 
safety profile for psoriasis comparable to those of their reference agents.

Introduction

Psoriasis is an immune-mediated inflammatory disease that has a 
long time course with frequent relapse, which can affect the patient’s 
appearance, mental health and quality of life (1,2). Typical clinical 
manifestations are scaly erythema or plaques that are localized or 
widespread. The prevalence of psoriasis varies significantly around 
the world. In the United States, the prevalence of psoriasis ranges 
from 2% to 4% (3). Meanwhile, in Western Europe, the condition is 
prevalent in 1.92% of the population, and in high-income Southern 
Latin American countries, the rate is 1.10% (4). A survey conducted 
in 2008 found that the prevalence rate in six cities in China was 
0.47% (5). The purpose of psoriatic treatment is to control clinical 
symptoms and gradually improve the quality of life of affected 
patients (5). The long-term administration of traditional medicines 
(5–9) such as Acitretin, Methotrexate, Cyclosporine, Glucocorticoids, 
Azathioprine, and Leflunomide is restricted in due to inadequate effi-
cacy and/or multiple potential toxic side effects (10).

Targeted therapies against tumor necrosis factor (TNF)-α have 
demonstrated significant clinical benefits for patients with 
immune-mediated inflammatory diseases (11). Adalimumab, a fully 
human IgG1 monoclonal antibody, exhibits high affinity and specific-
ity for binding TNF-a (12), and has been shown to be safe and effec-
tive in treating both arthritic psoriasis and moderate-to-severe 

psoriasis in multiple clinical trials (13–18). Adalimumab was first mar-
keted in the US in 2003, and was approved by the US Food and Drug 
Administration for the treatment of psoriasis in 2008. It was listed in 
China in 2010. In 2017, China’s State Food and Drug Administration 
approved its use for treating moderate-to-severe psoriasis.

Once the patent protection of the adalimumab-antigen drug 
Humira® expired (19), many pharmaceutical companies performed 
research to develop its biosimilars. There are now various adalimumab 
biosimilars on the market in China and other countries, such as HLX 
03, AVT 02, BI 695501, MSB 11022, ABP 501, BCD-057 and GP 2017, 
which are significantly cheaper and more accessible than adalimumab 
(20). However, it is vital to know if the efficacy and safety of adalim-
umab biosimilar agents differ from those of their reference agents in 
the treatment of psoriasis. Based on this, the present study performed 
a meta-analysis to evaluate differences in curative effect and safety 
between adalimumab and its biosimilars in order to provide 
evidence-based information for psoriasis medical treatment.

Materials and methods

Eligibility criteria

We conducted a systematic review of primary research literature that 
included original randomized controlled trials (RCTs) reported on in 
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full-text English-language publications. Our population of interest com-
prised patients older than 18 years who had moderate-to-severe 
plaque psoriasis, with an affected body surface area of ≥10%, a 
Psoriasis Area and Severity Index (PASI) of ≥12 points, and a static 
Physician Global Assessment (PGA) or Investigator’s Global Assessment 
(IGA) of at least 3ponits. The enrolled patients were divided into two 
treatment stages according to the intervention plan and intervention 
time. In stage 1, the patients were randomly divided into two groups: 
the test group received an adalimumab biosimilar, and the control 
group received an adalimumab brand-name drug. Patients received an 
initial loading dose of 80 mg of the applicable study drug in week 1, 
followed by 40 mg every other week until week 16. In stage 2, patients 
who had completed the 16-week treatment in stage 1 entered stage 
2 according to certain conditions or unconditionally, and continued on 
the treatment until the treatment cycle was finished. Some of the sub-
jects in the second-stage cohort continued to use the first-stage inter-
vention (i.e. administration of 40 mg of the adalimumab brand-name 
drug or the adalimumab biosimilar every other week).

Outcome indicators

Outcomes included efficacy indicators (designated as ①–④) and 
safety indicators (designated as ⑤~⑪), defined as follows: ①, the 
proportion of patients with a decrease of ≥50% in the PASI from 
baseline (PASI 50); ②, the proportion of patients with a decrease of 
≥75% in the PASI from baseline (PASI 75); ③, the proportion of 
patients with a decrease of ≥90% in the PASI from baseline (PASI 
90); ④, the proportion of patients with a decrease of ≥100% in the 
PASI from baseline (PASI 100); ⑤, occurrence of a serious adverse 
event (SAE); ⑥, withdrawal rate due to adverse events (AEs) lead-
ing to study discontinuation; ⑦, occurrence of infection; ⑧, occur-
rence of serious infection; ⑨, occurrence of nasopharyngitis; ⑩, 
occurrence of treatment-emergent adverse events (TEAEs); and ⑪, 
occurrence of adverse events of special interest (AESIs) such as 
drug-induced liver damage and allergic reactions.

Search strategy and data sources

Eligible studies were identified by searching for relevant articles 
published in the following five databases: PubMed, Embase, 
Cochrane Library, CNKI (China National Knowledge Internet) and 

WanFang. The retrieval period was from the establishment of each 
database up to April 2022. A search method combining subject 
words, keywords and free-text words was adopted, with adjust-
ments made according to the specific databases. The search terms 
were “adalimumab,” “humira,” “biosimilar,” “psoriasis” and “plaque 
psoriasis,” along with their Chinese equivalents.

Study selection

According to the inclusion criteria, two researchers independently 
read the titles and Abstracts for preliminary screening, and then 
read the full text of those articles that may have met the inclusion 
criteria. Disagreements were resolved through discussion or con-
sultation. The main extracted data were the first author and pub-
lication year, literature source, number of subjects, age, intervention 
measures, medication treatment, follow-up time, baseline condi-
tions and outcome measures.

Bias and quality evaluations of the literature

RevMan (version 5.4) software was used to assess the risks of the 
following seven types of literature bias: generation of random 
sequences (selection bias), allocation concealment (selection bias), 
blinding of subjects and investigators (performance bias), blinding 
of outcome assessment (detection bias), incomplete outcome data 
(attrition bias), selective reporting of research findings (reporting 
bias) and other types of bias. The evaluation results are shown in 
Figures 1, 2.

The Jadad scale was used to evaluate the quality of the 
included literature. This scale has a full score of 5 points, and is 
scored as follows: A score of 1 point is assigned if the trial 
employed randomization and double-blindness, but the genera-
tion of random sequences or the conditions for double-blindness 
were not specified. A score of 1 point is added if the generation 
of random sequences or the blinding method is described, and 
the method is adequate, and the participants have an equal 
chance of being assigned to the different groups and what the 
next intervention will be cannot be predicted. A score of 0 points 
is assigned if a random sequence is generated or the blinding 
method is unreasonable. A score of 1 point is assigned if the 
report describes withdrawal or loss to follow-up, and states the 

Figure 1. G raph summary of the risk of bias.
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number and reasons of withdrawal or loss to follow-up, with a 
score of 0 points assigned if there is no such description.

Evaluation scores on the Jadad scale of ≥3 are considered to 
indicate high-quality RCTs (21), while those with scores ≤2 are 
considered low-quality RCTs. The literature reports included in 
this study scored ≥3 points on the Jadad scale; the details are 
presented in Table 1.

Statistical analyses

If a study included more than two original studies that evaluated 
the outcome indicators, statistical analyses were performed using 
RevMan (version 5.4) software. Accompanied by 95% confidence 
intervals (CIs), continuous outcomes were pooled for the calcula-
tion of weighted mean differences, while categorical outcomes 
were pooled for the calculation of relative risks (RRs). Study het-
erogeneity was assessed using the I2 statistic. The cutoff level was 
α = 0.1, and this was combined with the I2 value in the assessment. 
Values of I2 ≤ 50% and p > 0.1 were assumed to indicate the 

absence of between-study statistics heterogeneity, and so a 
fixed-effects model was used; otherwise, a random-effects model 
was used due to the assumption that there was heterogeneity 
between the studies.

Results

Searching and filtering results

The initial search identified 268 literature reports, of which 47 
records were excluded as duplicates, 204 were excluded due to 
their titles or Abstracts, and 9 articles were excluded after perform-
ing full-text screening, which led to 8 articles remaining (22–29). A 
flow chart of the literature screening process is shown in Figure 3.

General characteristics of the included literature

The 8 articles involved 2589 patients, with 1295 cases in the 
experimental group and 1294 cases in the control group. The basic 

Table 1.  Quality assessment of the included studies.

First author and 
publication year

Generation of 
random sequences

Allocation 
concealment

Blinding of 
investigators 
and subjects

Blinding of 
outcome 

assessment Integrity of outcome data

Selective 
reporting of 

research 
findings

Other types 
of bias

Score on 
Jadad scale

Cai 2021 [22] Central Interactive 
Web Response 
System

Not clear Blind Blind Complete description of loss to 
follow-up and withdrawal

Entire Not clear 3

Feldman 2021 
[23]

Interactive Voice/
Web Response 
System

Not clear Blind Blind Complete description of loss to 
follow-up and withdrawal

Entire Not clear 3

Menter 2020 [24] Interactive 
Response 
System

Random code Blind Blind Complete description of loss to 
follow-up and withdrawal

Entire Not clear 4

Hercogová 2019 
[25]

Central Interactive 
Web Response 
System

Arranged 
Blocks 
Centrally 
Generated

Blind Blind Complete description of loss to 
follow-up and withdrawal

Entire Not clear 4

Papp 2017 [26] Computer Interactive 
Voice/Web 
Response 
System

Blind Blind Complete description of loss to 
follow-up and withdrawal

Entire Not clear 4

Papp 2017 [27] Not clear Not clear Blind Blind Complete description of loss to 
follow-up and withdrawal

Entire Not clear 3

Samtsov
2022 [28]

Not clear Not clear Blind Blind Complete description of loss to 
follow-up and withdrawal

Entire Not clear 4

Blauvelt 2018 
[29]

Not clear Not clear Blind Blind Complete description of loss to 
follow-up and withdrawal

Entire Not clear 3

Figure 2. A ssessment chart of the percentage risk of bias.
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characteristics of each study are presented in Table 2. Two studies 
(26,27) are actually the phases 1 and 2 of the same RCT trial. The 
eight literature reports covered seven trials. All trials were divided 
into stage 1 (1–16 weeks) and stage 2 (from the end of week 16 
to the end of the trial). One of the studies did not divide the trial 
into stages (22), and so we divided it into stages 1 and 2 based 
on the follow-up time. In one of the studies, the same intervention 
was applied in phases 1 and 2[24). After the completion of stage 
1, the two groups of subjects were screened and continued to 
enter stage 2. In five studies there were various interventions 
applied in stages 1 and 2 (23,25–29), but both contained a group 
using biosimilars in phase 1 who directly entered phase 2 or were 
entered after screening, and the patients using the original drug 
in stage 1 were re-randomized into two groups to enter phase 2, 
one of whom continued to be injected with the brand-name drug. 
It should be noted that phase 2 of the study started at week 25 
(28). The details of the studies are presented in Table 2.

Efficacy of adalimumab biosimilars in the treatment of psoriasis

The eight included publications all compared the efficacy indica-
tors between adalimumab biosimilar agents and their reference 
agents. In six of the studies the subjects had the same interven-
tion (subcutaneous injection of 80 mg of a biosimilar or brand-name 
drug in week 1 (22,24–26,28,29), followed by the subcutaneous 

injection of 40 mg of a biosimilar or brand-name drug every other 
week) and indicator detection time (all patients were assessed 
using PASI 50, PASI 75, PASI 90 or PASI 100 in week 16), and they 
were divided into four subgroups according to different efficacy 
indicators for the meta-analysis described below.

Efficacy when taking medication for 16 weeks

PASI 50 values were compared in two studies (24,26), in which 
there was no statistical heterogeneity (p = 0.37, I2=0%). The 
fixed-effects model analysis indicated that there were no statisti-
cally significant differences in PASI 50 between the adalimumab 
biosimilars and their reference agents (RR = 1.00, 95% CI = 0.96–
1.05, p = 1.00; Figure 4).

PASI 75 values were compared in six studies (22,24–26,28,29), in 
which there was no statistical heterogeneity (p = 0.28, I2=20%). The 
fixed-effects model analysis indicated that there were no signifi-
cant differences in PASI 75 between the two groups (RR = 0.99, 
95% CI = 0.94–1.04, p = 0.72; Figure 4).

PASI 90 values were compared in two studies (24,26), in which 
there was no statistical heterogeneity (p = 0.93, I2=0%). The 
fixed-effects model analysis indicated that there were no signifi-
cant differences in PASI 90 between adalimumab biosimilars and 
their reference agents (RR = 1.00, 95% CI = 0.85–1.17, p = 1.00; 
Figure 4).

Figure 3. F low chart of the literature screening process.
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PASI 100 values were compared in two studies (24,26), in which 
there was no statistical heterogeneity (p = 0.66, I2=0%). The 
fixed-effects model analysis indicated that there were no signifi-
cant differences in PASI 100 between the two groups (RR = 0.92, 
95% CI = 0.66–1.27, p = 0.61; Figure 4).

A meta-analysis performed on PASI 50, PASI 75, PASI 90 and 
PASI 100 found no significant differences in these indicators 
between the adalimumab biosimilars and their reference agents 
(RR = 0.99, 95% CI = 0.95–1.03, p = 0.65; Figure 4).

Efficacy rates when taking medication for 24, 32 and 48 weeks

One of the studies compared the PASI 75 values for the 20-week, 
32-week and 48-week medications (observed in the 50th week) 
(22), which revealed that PASI 75 values for the biosimilar group 
and the original research group were 92.7% and 92.3%, respec-
tively, at 20 weeks, 97.2% and 94.7% at 32 weeks, and 96.0% and 
93.0% at 48 weeks (all p > 0.05). Another study compared the PASI 
75 values for 24 weeks of medication (24), and found that there 
were 75.3% and 72.4% for the biosimilar drug group and the 
brand-name drug group, respectively (p > 0.05).

Safety indicators of adalimumab biosimilar agents in the 
treatment of psoriasis

Safety of taking the medication for 16 weeks
SAEs were compared in three studies (23,26,29), in which there 
was no statistical heterogeneity (p = 0.21, I2=36%). The fixed-effects 
model analysis indicated that there were no significant differ-
ences in SAE between the adalimumab biosimilar agents and 
their reference agents (RR = 0.73, 95% CI = 0.36–1.47, p = 0.37; 
Figure 5).

Withdrawal rates due to AEs were compared in five studies 
(22,23,25,26,29), in which there was no statistical heterogeneity 
(p = 0.34, I2=12%). The fixed-effects model analysis indicated that 
there were no significant differences in withdrawal rate due to AEs 
between the adalimumab biosimilar agents and their reference 
agents (RR = 0.59, 95% CI = 0.32–1.06, p = 0.08; Figure 5).

Infection incidence rates were compared in two studies (23,26), 
in which there was no statistical heterogeneity (p = 0.67, I2=0%). 
The fixed-effects model analysis indicated that there were no sig-
nificant differences in the occurrence of infection between the 
adalimumab biosimilars and their reference agents (RR = 0.97, 95% 
CI = 0.76–1.23, p = 0.80; Figure 5).

Nasopharyngitis incidence rates were compared in two studies 
(23,26), in which there was no statistical heterogeneity (p = 0.85, 
I2=0%). The fixed-effects model analysis indicated that there were 
no significant differences in the occurrence of nasopharyngitis 
between adalimumab biosimilar agents and their reference agents 
(RR = 0.95, 95% CI = 0.62–1.45, p = 0.80; Figure 5).

TEAEs were compared in four studies (23,25,26,29), in which 
there was no statistical heterogeneity (p = 0.82, I2=0%). The 
fixed-effects model analysis indicated that there were no signifi-
cant differences in TEAEs between adalimumab biosimilar agents 
and their reference agents (RR = 1.03, 95% CI = 0.93–1.14, p = 0.59; 
Figure 5).

AESIs were compared in three studies (23,25,29), in which there 
was no statistical heterogeneity (p = 0.59, I2=0%). The fixed-effects 
model analysis indicated that there were no significant differences 
in AESIs between adalimumab biosimilar agents and their refer-
ence agents (RR = 0.99, 95% CI = 0.70–1.41, p = 0.96; Figure 5).

Safety of taking the medication for 24 weeks
SAEs were compared in two studies (24,28), in which there was no 
statistical heterogeneity (p = 0.92, I2=0%). The fixed-effects model 
analysis indicated that there were no significant differences in SAE 
between the adalimumab biosimilar agents and their reference 
agents (RR = 0.68, 95% CI = 0.32–1.45, p = 0.32; Figure 6).

The withdrawal rates due to AEs were compared in two studies 
(24,28), in which there was no statistical heterogeneity (p = 0.53, 
I2=0%). The fixed-effects model analysis indicated that there were 
no significant differences in the withdrawal rate due to AEs 
between the adalimumab biosimilar agents and their reference 
agents (RR = 0.74, 95% CI = 0.26–2.12, p = 0.58; Figure 6).

The incidence rates of serious infections were compared in two 
studies (24,28), in which there was no statistical heterogeneity 
(p = 0.24, I2=27%). The fixed-effects model analysis indicated that 
there were no significant differences in the incidence of serious 
infection between the adalimumab biosimilar agents and their ref-
erence agents (RR = 0.53, 95% CI = 0.15–1.94, p = 0.34; Figure 6).

TEAEs were compared in two studies (24,28), in which there 
was no statistical heterogeneity (p = 0.74, I2=0%). The fixed-effects 
model analysis indicated that there were no significant differences 
in TEAEs between the adalimumab biosimilar agents and their ref-
erence agents (RR = 0.95, 95% CI = 0.78–1.16, p = 0.62; Figure 6).

AESIs were compared in two studies (24,28), in which there was 
no statistical heterogeneity (p = 0.20, I2=39%). The fixed-effects 
model analysis indicated that there were no significant differences 
in AESIs between the adalimumab biosimilar agents and their ref-
erence agents (RR = 0.92, 95% CI = 0.67–1.26, p = 0.60; Figure 6).

Safety indicators of taking the medication for 51 weeks
Five studies evaluated three safety indicators at 1–16 weeks 
(22,23,25,26,29) (the withdrawal rate due to AEs, TEAEs and AESIs) 
and two studies evaluated the same indicators at 17–51 weeks 
(27,29). These three indicators were divided into two subgroups 
according to the medication treatment duration: 1–16 weeks and 
17–51 weeks. A meta-analysis was performed and then the results 
were combined (Figure 7).

For the withdrawal rate due to AEs, a high degree of homoge-
neity was seen among the two subgroups, with no statistical het-
erogeneity among the five studies for 1–16 weeks of medication 
(p = 0.34, I2=12%). There was also no statistical heterogeneity 
between the two studies involving 17–51 weeks of treatment 
(p = 0.46, I2=0%). The fixed-effects model analysis indicated that 
there were no significant differences in withdrawal rate due to AEs 
between the adalimumab biosimilar agents and their reference 
agents at 1–51 weeks (RR = 0.67, 95% CI = 0.40–1.13, p = 0.0.13; 
Figure 7).

For TEAEs there was a high degree of homogeneity in the two 
subgroups, with no statistical heterogeneity among the four stud-
ies involving 1–16 weeks of medication (p = 0.82, I2=0%), or among 
the two studies involving 17–51 weeks of medication (p = 0.83, 
I2=0%). The fixed-effects model analysis indicated that there were 
no significant differences between TEAEs at 1–51 weeks between 
adalimumab biosimilar agents and their reference agents (RR = 
1.04, 95% CI = 0.95–1.14, p = 0.44; Figure 7).

For AESIs there was also a high degree of homogeneity in the two 
subgroups, with no statistical heterogeneity among the three studies 
involving 1–16 weeks of medication (p = 0.59, I2=0%). The fixed-effects 
model analysis indicated that there were no significant differences in 
AESIs at 1–51 weeks between adalimumab biosimilar agents and their 
reference agents (RR = 0.92, 95% CI = 0.66–1.27, p = 0.61; Figure 7).
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Sensitivity analysis

A sensitivity analysis was carried out by removing each test index 
one at a time and changing the effect model. The results showed 
that these changes did not affect the obtained results, indicating 
the good stability of the study findings.

Risk-of-bias assessment

Funnel plots of outcome indicators
RevMan (version 5.4) software was used to draw funnel plots to 
determine whether publication bias was present for the outcome 
indicators when more than two studies were included. Funnel 
plots for the following five indicators are shown in Figure 8: PASI 
75 at 1–16 weeks (22,24–26,28,29), SAE at 1–16 weeks (23,26,29), 
withdrawal rate due to AEs at 1–16 weeks (22,23,25,26,29), TEAEs 
at 1–16 weeks (23,25,26,29) and AESIs at 1–16 weeks (23,25,29).

Symmetry tests of the funnel plots
The symmetry of each funnel plot in Figure 8 was assessed using 
Stata/SE (version 16.0) software to conduct Begg’s rank correlation 

tests and Egger’s linear regression tests. A probability value larger 
than 0.05 in these tests indicates that the funnel plot is symmetri-
cal and that there is no publication bias.

Visual inspections of the funnel plots for PASI 75 values at 
1–16 weeks, SAEs at 1–16 weeks, withdrawal rates due to AEs at 
1–16 weeks, TEAEs at 1–16 weeks and AESIs at 1–16 weeks demon-
strated no asymmetry, and there was no publication bias as 
assessed by Begg’s tests (p = 0.260, 1.000, 0.221, 0.734 and 1.000, 
respectively) and Egger’s tests (p = 0.312, 0.927, 0.175, 0.496 and 
0.411, respectively).

Discussion

This study analyzed seven RCTs, in which the interventions were 
consistent in stage 1 and partly consistent in phase 2, which 
enabled us to synthesize and compare them. However, the cycle 
times of their clinical trials were slightly different: 24 weeks for BI 
695501; 48 weeks for HLX 03, AVT 02 and ABP 501; and 51 weeks 
for MSB 11022, BCD-057 and GP 2017. Therefore, this study per-
formed careful screening during the data extraction and analysis 
processes, and merged the data obtained under the same 

Figure 4. F orest plots of PASI 50, PASI 75, PASI 90 and PASI 100 values for adalimumab use in patients with psoriasis.
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conditions. A meta-analysis of the efficacy and safety of adalim-
umab biosimilar agents and their reference agents was also con-
ducted. The results indicated that the efficacy (PASI 50, PASI 75, 
PASI 90 and PASI 100) and safety (SAE, nasopharyngitis occurrence, 

infection occurrence, withdrawal rate due to AEs, TEAEs, AESIs and 
occurrence of serious infections) of biosimilars (HLX 03, AVT 02,  
BI 695501, MSB 11022, ABP 501, BCD-057 and GP 2017) and 
brand-name drugs were very similar. Adalimumab biosimilar 

Figure 5. F orest plots of safety indicators for 16 weeks of adalimumab use in patients with psoriasis.
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agents are cheaper than their reference agents, which therefore 
makes them good choices for patients.

Our study was subject to some limitations. First, the number  
of included studies was small, as was the number of included 

patients. More multicenter, large-sample trials are therefore needed 
in the future. Second, the inadequate data available in the litera-
ture hinder safety and efficacy evaluations of adalimumab biosim-
ilar agents and their reference agents. Third, the studies had a 

Figure 6. F orest plots of safety indicators for 1–24 weeks of adalimumab use in patients with psoriasis.
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short analysis period of 48–52 weeks, which may not be long 
enough to capture the complete disease cycle of psoriasis. Psoriasis 
is a complex, chronic, relapsing, inflammatory, and systemic dis-
ease that involves a combination of genetic and environmental 

factors. As a result, the short test period used in this study may 
not accurately represent the long-term effects of treatment. Finally, 
when conducting bias analysis in this article, the results of bias 
analysis for certain indicators, such as SAE at 1–16 weeks and 

Figure 7. F orest plots of safety indicators of adalimumab in patients with psoriasis at 1–51 weeks.
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TEAEs at 1–16 weeks, have limited reference value due to their 
small amounts of literature included.

Conclusions

Adalimumab biosimilar agents exhibit efficacy and safety profiles 
that are equivalent to those of their reference agents. These results 

support adalimumab biosimilar agents as an effective and afford-
able option for patients with moderate-to-severe plaque psoriasis.
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