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Purpose: To determine the efficacy and safety of adalimumab (ADA) and etanercept (ETA) biosimilars in elderly and children with psoriasis.
Methods: A real-life retrospective observational study was conducted on pediatric (<18 years) and geriatric (≥65 years) psoriasis
patients treated with anti-TNF biosimilar agents referring to the Psoriasis Unit of the University of Naples Federico II, Italy, from
January 2018 to January 2022. At baseline, demographic characteristics (age and sex), data on psoriasis duration and severity
(measured by Psoriasis Area Severity Index [PASI] and body surface area [BSA]), presence of psoriatic arthritis if applicable,
comorbidities, and previous psoriasis treatments were recorded. Patients were monitored by regular follow-ups (week 12, 24, 48 and
72) through clinical and haematological assessments and adverse events (AEs) were registered.
Results: A total of 11 children and 23 elderly psoriasis patients were enrolled. Concerning children, 6 (54.5%) were under ADA
biosimilar and 5 (45.5%) under ETA biosimilar. ETA and ADA biosimilars were equally effective and safe for up to 72 weeks (mean
PASI and BSA < 3). No significant AEs were reported, and none discontinued treatment. In the elderly, 15 (65.2%) were treated with
ADA biosimilar and 8 (34.8%) with ETA biosimilar. ETA and ADA biosimilars were equally effective up to 72 weeks (mean PASI < 4
and mean BSA < 5%). AEs (mainly mild) were registered in 9 subjects (39.1%). Also, 4 (17.4%) patients discontinued biologicals for
secondary lack of efficacy (3, 75%) or AEs (1, 25%).
Conclusion: Our study found that ADA and ETA biosimilars are effective and safe for the treatment of moderate-to-severe psoriasis
in children and the elderly. No statistically significant efficacy and safety differences were found between ADA and ETA biosimilars in
both children and the elderly. Geriatric patients displayed a higher discontinuation rate and side effects than the pediatric counterpart
even if without approaching statistical significance.
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Introduction
Biological agents represent an invaluable therapeutic opportunity for patients affected by moderate-to-severe psoriasis,
especially if recalcitrant or if their comorbidities contraindicate conventional systemic treatments.1 Indeed, these drugs
show an optimal safety and efficacy profile as well as a fast and durable action.1 Anyway, the costs of their production are
huge, so that their prescription is subject to and limited by governmental health measures, leading to a non-equal access to care
for patients.2 To date, 12 different drugs have been approved by the US FDA for the treatment of psoriasis and/or psoriatic
arthritis and are categorized into four classes according to the target molecule: anti-Tumour Necrosis Factor (TNF), anti-
Interleukin (IL)-12/23, anti-IL17 and anti-IL23. Anti-TNFs were the first to be developed and commercialized: in detail,
adalimumab, etanercept and infliximab were approved more than 20 years ago (2002, 1998 and 1998, respectively), so that
their biosimilars are currently available.3–5 This implies an important cost saving as well as improvement in patients’ access to
treatment options worldwide.2,5 Several studies have already shown the efficacy and safety of biosimilars in treating psoriasis
and even their comparability with originators.6–13 Anyway, since real-life data are scant, especially regarding special
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populations that are underrepresented in clinical trials, ie, children and elderly, we decide to perform a retrospective study to
assess efficacy and safety of anti-TNF biosimilars in these categories of patients.

Materials and Methods
A real-life retrospective observational study was conducted on pediatric (<18 years) and geriatric (≥65 years) psoriasis
patients treated with anti-TNF biosimilar agents referring to the Psoriasis Unit of the University of Naples Federico II,
Italy, from January 2018 to January 2022. Data were gathered from the local computer database employed in daily
clinical practice. Inclusion criteria were as follows: age <18 years or ≥65 years, a diagnosis of moderate-to-severe plaque
psoriasis for at least 12 months and a minimum of 48 weeks of treatment with anti-TNF biosimilar agents (adalimumab
or etanercept biosimilar). Infliximab biosimilar has not been considered in our study due to the very limited number of
patients (this biosimilar is not approved for pediatric psoriasis and it is the only biologic administered intravenously,
requiring hospital access which had been strictly limited due to COVID-19 pandemic). The study was drawn according to
the ethical standards laid down in the World Medical Association Declaration of Helsinki and its later amendments and
was approved by the local Ethical Committee, ie, Comitato Etico Università Federico II. Informed consent was obtained
by participants and guardians prior to the study commencement. Adalimumab and etanercept biosimilars were adminis-
tered subcutaneously at the label dosage: for adults 40 mg and 50 mg, and for children according to body weight, every 2
and 1 week, respectively. At baseline, demographic characteristics (age and sex), data on psoriasis duration and severity
(measured by Psoriasis Area Severity Index [PASI] and body surface area [BSA]), presence of psoriatic arthritis if
applicable, comorbidities, and previous psoriasis treatments were recorded. Patients were monitored by regular follow-
ups (week 12, 24, 48 and 72) through clinical and haematological assessments (full blood count, glycemia, transami-
nases, gamma-glutamyl transpeptidase, erythrocyte sedimentation rate, C-reactive protein, urea, creatinine, cholesterol
and triglycerides, protein electrophoresis) and any occurrence of treatment-emergent adverse events (AEs) was recorded.
Effectiveness data were analysed using the last observation carried forward method, where, if a patient dropped out of the
study, the last available value was “carried forward” until the end of the treatment.

Statistical Analysis
Continuous variables were displayed as mean ± standard deviation, and categorical variables or as the number and
proportion of patients. Mann Whitney U-Test was used to calculate the significance of differences in mean values at the
different time points of treatment. A p-value of <0.05 was considered statistically significant. All statistical analyses were
performed using GraphPad Prism 4.0 (GraphPad Software Inc., La Jolla, CA, USA).

Results
A total of 11 children and 23 elderly psoriasis patients were enrolled: mean age was 12.70 ± 3.8 (range 5–17) for the first
and 73.5 ± 5.7 (range 65–88) for the second group. All data are illustrated in Table 1. Two young (18.1%) and seven old
(30.4%) subjects had concomitant psoriatic arthritis. Concerning comorbidities, elderly was obviously more affected than
young (21/23 [91.3%] vs 1/11 [9.1%], p < 0.001), and the most commonly reported were hypertension (86.9%),
dyslipidaemia (65.2%) and diabetes (26.1%) in elderly compared to inflammatory bowel diseases (27.3%) in pediatric
one. Previous treatments included topical therapies in all participants (100%); NB-UVB phototherapy was the most
utilized treatment for children (5/11, 45.5%), while methotrexate for the elderly (12/23, 52.2%). Previous biologic failure
was more common in elderly (5, 21.7%) compared to pediatric group (1, 9.1%) albeit this data did not reach significance
(P = 0.56). At baseline, mean PASI was 16.1 ±4.7 for the first group and 17.6 ± 4.5 for the second, while mean BSAwas
31.3 ±12.7 and 25.7 ± 3.6, respectively. Hence, both groups showed comparable disease severity at baseline.

Children
Of the 11 enrolled patients, 6 (54.5%) were under adalimumab biosimilar and 5 (45.5%) under etanercept biosimilar.
Concerning the first group, mean PASI decreased from 16.8 ± 5.5 at baseline to 2.1 ± 2.7 by week 72; similarly, BSA
reduced from 26.4 ±12.1 to 2.9 ±2.7. As for the second group, mean PASI was 15.7 ±5.4 at baseline and reached 1.9 ±1.4
by the end of study (EoS). Likewise, BSA improved by around 90% from 33.3 ±9.9 to 3.0 ±2.5. The efficacy of
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Table 1 Characteristics of the Study Population

Children Elderly

Patients, n 11 23

Age, years 12.70 ± 3.8 (range 5–17) 73.5 ± 5.7 (range 65–88)

Sex

Female 6/11 (54.5%) 13/23 (56.5%)
Male 5/11 (45.5%) 10/23 (43.5%)

Psoriasis duration, years 4.90 ± 3.4 26.1 ±13.3

Psoriatic arthritis, n (%) 2/11 (18.1%) 7/23 (30.4%)

Psoriatic arthritis duration, years 1.2 ± 0.8 11.3 ± 5.2

Comorbidities, n (%) 4/11 (36.3%) 21/23 (91.3%)

Hypertension 0 20/23 (86.9%)
Dyslipidaemia 0 15/23 (65.2%)

Diabetes 0 6/23 (26.1%)

Inflammatory bowel diseases 3/11 (27.3%) 2/23 (8.7%)
Obesity 0 2/23 (8.7%)

Others 1/11 (0.9%) 3/23 (13.0%)

Previous treatments, n (%)

Topical therapy 11/11 (100.0%) 23/23 (100.0%)

NB-UVB phototherapy 5/11 (45.5%) 9/23 (39.1%)
Cyclosporine 3/11 (27.3%) 11/23 (47.8%)

Acitretin 1/11 (9.0%) 8/23 (34.8%)

Methotrexate 0 12/23 (52.2%)
Biologics 1 (9.1%) 5 (21.7%)

Efficacy data

PASI

All patients (11 patients, 100%) (23 patients, 100%)
Baseline 16.1 ±4.7 17.6 ± 4.5

Week 12 3.5 ±2.1 14.4 ± 3.7

Week 24 2.6 ±2.8 9.8 ± 5.3
Week 48 2.0 ±1.7 6.2 ± 3.3

Week 72 1.6 ±1.5 3.5 ± 2.8

BSA

All patients (11 patients, 100%) (23 patients, 100%)

Baseline 31.3 ±12.7 25.7 ± 3.6
Week 12 6.2 ±3.4 20.1 ±2.2

Week 24 3.6 ±2.8 15.1 ±1.7

Week 48 3.1 ±2.9 10 ±1.4
Week 72 2.7 ±2.5 3.5 ±1.3

Safety data

AEs, n (%) 1/11 (9%) 8/23 (30.4%)
Nasopharyngitis 0 4/23 (17.4%)

Upper respiratory tract infections 0 2/23 (8.7%)

Headache 0 1/23 (4.3%)
Diarrhoea 0 1/23 (4.3%)

Others 1/11 (9%) Epistaxis 0

(Continued)
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adalimumab and etanercept was comparable at each follow-up visit. Safety monitoring was performed and throughout the
study only one mild AE (epistaxis) was reported in one patient (9.1%) and no serious AEs were recorded. None had
withdrawn treatment by EoS for secondary lack of efficacy or AEs.

Elderly
Of the 23 enrolled patients, 15 (65.2%) were under adalimumab biosimilar and 8 (34.8%) under etanercept biosimilar.
Concerning the first group, mean PASI decreased from 16.1 ± 6.8 at baseline to 3.3 ± 1.1 by week 72; at the same
time, BSA reduced from 26.3 ±8.1 to 4.1 ± 1.5. While for the etanercept biosimilar group, mean PASI was 15.6 ± 5.5
at baseline and reached 3.6 ± 1.1 by the EoS. Likewise, BSA improved by around 90% from 27.12 ±7.6 to 4.5 ± 2.1.
Overall, no significant difference between adalimumab and etanercept was observed. As regards safety, 8 patients
(34.8%) complained about mild AEs: 4 (17.4%) reported nasopharyngitis, 2 (8.7%) upper respiratory tract infections, 1
(4.3%) headache, 1 (4.3%) diarrhea. One (4.3%) experienced a serious AE (cardiovascular) for which treatment
discontinuation was prescribed. Also, three other patients suspended treatment (n = 2 etanercept, n = 1 adalimumab)
for secondary inefficacy. Hence, treatment discontinuation was observed in 4 (17.4%) subjects: 3 (75%) for secondary
lack of efficacy and 1 (25%) for AE. AEs (9/23, 39.1% vs 1/11, 9.1%), as well as discontinuation rate (4/23, 17.4% vs
0/11, 0%), were higher in elderly with respect to children, however, without reaching statistical significance (P = 0.16
and P = 0.42, respectively).

Discussion
The availability of biosimilars for the treatment of psoriasis has boosted patients’ access to biotherapies all over the
world, since the more sustainable costs for health care systems and private insurances.2,5 To date, physicians can rely on
adalimumab, etanercept and infliximab biosimilars, for which consistent data concerning their comparability with the
respective originators exist.6–13 Anyway, real-life experiences on the efficacy and safety of biosimilars in psoriasis
patients are scant, especially regarding two categories of psoriasis population, ie, children and elderly, that are under-
represented in clinical trials. In this study, we report data on the efficacy and safety of adalimumab and etanercept
biosimilars, in these fragile categories of subjects. Concerning adalimumab biosimilar, our study highlighted an excellent
efficacy and safety profile in children as in the elderly. In detail, PASI and BSA decreased significantly from baseline to
EoS in both groups (p < 0.001). Analogous findings were showed for etanercept biosimilar (p < 0.001). Hence, both
biological agents are allowed to reach minimal disease activity with a mean PASI value <3 by the EoS in the analyzed
cohorts. In detail, no statistically significant differences in terms of efficacy were observed between the two biosimilars in
both children and the geriatric population. Concerning safety, the elderly population was more affected from AEs that
children, especially regarding upper respiratory tract infections and pharyngitis, even if without reaching significance (9/
23, 39.1% vs 1/11, 9.1%, P = 0.24). However, particular attention should be paid when administering anti-TNF agents to
geriatric patients, considering individual predisposing factors for these events, especially in patients affected by multiple
comorbidities and on polypharmacy. Treatment discontinuation was more common for the elderly with respect to

Table 1 (Continued).

Children Elderly

SAEs, n (%) 0 1/23 (4.3%)

Cardiovascular events 0 1/23 (4.3%)

Musculoskeletal disorders 0 0
Immune system disorders 0 0

Neurologic/Psychiatric disorders 0 0

Neoplasms 0 0

Treatment discontinuation 0 4/23 (17.4%)

Abbreviations: NB-UVB, narrow-band ultraviolet b; PASI, Psoriasis Area Severity Index; BSA, body surface area;
AEs, adverse events; SAEs, serious adverse events.
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pediatric group (4/23, 17.4% vs 0/11, 0%); however, these results did not approach statistical significance. In detail, 4
geriatric patients suspended treatment: three for secondary lack of efficacy and one for a serious AE. By contrast, all the
included children did not undergo treatment withdrawal by week 72. This finding may be influenced by the lower number
of pediatric subjects and the higher percentage of comorbidities as well as previous failure (including biologics) observed
in the elderly. Overall, our findings are in line with those of clinical trials, as shown in the package insert of both drugs,
where biosimilars are displayed to be superior to placebo in terms of short- and long-term efficacy regardless of patients’
age.14,15 Concerning safety, side effects were comparable between children and adults, provided the weight-dependent
dosage, with both drugs, while in the comparison between elderly and adults, no difference was observed with etanercept,
while an increased risk was highlighted with adalimumab. Anyway, no dosage adjustment was required in either of the
two products.14,15 Concluding, several studies have proven the similarity in terms of efficacy, safety and immunogenicity
between biosimilars and originators, allowing the switch from one to the other, without losing performance and
increasing side effects.6–13 Hence, data on originators directly apply to the respective biosimilars.6–13 For example,
Migliore et al, in a retrospective study to evaluate the efficacy of anti-TNF in the elderly with inflammatory diseases, of
which psoriasis was included, reported that they are a safe option and increase quality of life, providing a thorough
screening before prescription in order to reduce the well-known treatment-related side effects (infectious and
cardiovascular).16 Also, the S2K guidelines on the treatment of psoriasis in children recommend the use of biosimilars
within the approved indications and provide the required infectious screening.17

Limitations
Our study has some limitations: first, the design of the analysis, ie, retrospective, and second, the very small sample size
of the population involved, especially the pediatric one.

Conclusion
Our analysis has shown an excellent efficacy and safety profile of adalimumab and etanercept biosimilars in children and
elderly. No statistically significant efficacy and safety differences were found between ADA and ETA biosimilars in both
children and the elderly. Geriatric patients displayed a higher discontinuation rate and side effects than the pediatric
counterpart even if without approaching statistical significance. In any case, more real-life data are needed to support our
findings.
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