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Background: Biologic selection for psoriasis treatment should take into account numerous factors including injection site reactions
(ISRs) such as swelling at the injection site, pain, burning, erythema, all possibly reducing patient adherence.

Methods: A 6-months observational real life study was performed involving psoriasis patients. Inclusion criteria were age > 18 years,
moderate-to-severe psoriasis diagnosis since at least 1 year, patients being on biologic treatment for psoriasis > 6 months. A 14-item
questionnaire was administered to all patients enrolled to assess whether the patient ever experienced ISRs after the injection of the
biologic drug.

Results: 234 patients were included: 32.5% received an anti-TNF-alpha drug, 9.4% received anti-1L12/23, 32.5% received an anti-
IL17, 25.6% received an anti-1L23. 51.2% of study population reported at least one symptom related to ISR. 35.9% of patients
experienced pain, 31.6% swelling, 28.2% burning sensation and 17.9% erythema. 3.4% of the surveyed population experienced
anxiety or fear of the biologic injection due to ISRs symptoms. The greater incidence of pain was registered in anti-TNF-alpha and
anti-IL17 groups (47.4% and 42.1%, p<0.01). Ixekizumab proved to be the drug with the highest rate of patients experiencing pain
(72.2%), burning (77.7%) and swelling (83.3%). No patients reported biologics discontinuation or delay for ISRs symptoms.
Conclusion: Our study highlighted that each different class of biologics for psoriasis was linked to ISRs. These events are more
frequently reported with anti-TNF-alpha and anti-1L17.
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Introduction

Psoriasis is a chronic inflammatory skin disease that deeply impacts on patients’ life with a relapsing course.'> It
globally has a prevalence of 3% in the general population, possibly differing among diverse countries.*> Psoriasis
treatment includes topical treatments such as corticosteroid, vitamin D3 analogues and salicylic acid, conventional
systemic therapies such as cyclosporine, methotrexate, fumarates and acitretin as well as new target therapies.®”
Increased understanding of the pathogenetic mechanisms underlying psoriasis and involved pro-inflammatory cytokines
(tumor necrosis factor (TNF)-o, interleukin (IL)-12, IL-17, IL-22, and IL-23) has deeply changed the treatment of
psoriasis, providing more effective and targeted therapy for this disease.'®'? Several new systemic drugs are available
such as biologics (anti-TNF-q, anti-IL-12-23, anti-IL-17, and anti-IL 23) as well as small molecules (apremilast),
positively revolutionizing psoriasis treatment.'® Most of these drugs are administered subcutaneously (SC). There are
significant advantages of SC injections over the other injection types, since skilled personnel are not required, in contrast
to intravenous and intramuscular (IM) administrations, the risk of infection is lower and SC injections offer a wider range
of alternative sites than IM injections for those who require multiple doses.'*> Moreover, the SC administration route is
widely used to administer different types of drugs given its high bioavailability and rapid onset of action. However, the
sensation of pain at the injection site, for example, might reduce patient adherence.'*'* In this context, it has been shown
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that biologic selection for psoriasis treatment should take into account numerous factors ranging from disease severity,
lesions’ location, comorbidities, as well as patients’ preferences which rely not only on the frequency of drug admin-
istration but also on injection site reactions (ISRs) such as swelling at the injection site, pain, burning, erythema, all
possibly reducing patient adherence.'” ISRs are one of the most common side effects of biologics with an incidence rate
of 0.5-40%."° ISRs are generally mild and self-limited but can be unpleasant for some patients.'* This is the case also for
pain or burning sensation during biologics injections, which also may reduce patient adherence, or conducing to
treatment delay, all negatively impacting on best treatment outcomes. Hence, we performed an observational real-life
study to compare all biologic therapies administered SC and approved for psoriasis treatment (anti-TNF-a such as
etanercept, adalimumab, certolizumab pegol, ustekinumab (anti-IL-12/23), anti-IL-17 such as secukinumab, ixekizumab

and brodalumab and anti-IL-23 like guselkumab, risankizumab and tildrakizumab)'®'’

as regards ISRs, particularly
frequency, duration and intensity of symptoms related to biologic SC injection. Indeed, the aim of our study was to
analyze and highlight eventual differences among biologics regarding these symptoms which have been too often
underestimated even if potentially impacting on quality of life and therapeutic adherence especially in long-term

therapies such as those for psoriasis.

Materials and Methods

An observational real-life study was performed involving psoriasis patients attending the Dermatology Unit of the
University of Naples Federico II from January 2022 to June 2022. Inclusion criteria were age > 18 years, moderate-to-
severe psoriasis diagnosis since at least 1 year, patients being on biologic treatment [anti-TNF-a such as etanercept,
adalimumab, certolizumab pegol, ustekinumab (anti-IL-12/23), anti-IL-17 such as secukinumab, ixekizumab and
brodalumab and anti-IL-23 like guselkumab, risankizumab and tildrakizumab] for psoriasis > 6 months and maximum
3 years. A 14-item questionnaire was administered to all patients enrolled (Figure 1). The first part of the questionnaire
(7 items) examined sociodemographic data and patients’ medical history. In particular age, sex, psoriasis data
(duration, previous and current biologic treatment), presence of psoriatic arthritis (PsA) and comorbidities were
collected for each patient. Questionnaire part II assessed ISR (7 items); particularly whether the patient ever
experienced swelling, pain, burning, or developed erythema after the injection of the biologic drug currently employed.
Numerical Rating Scale (NRS) (range 0-10) evaluated the amount of pain experienced. In addition, the duration of
swelling, pain and erythema at the injection sites was evaluated. Finally, it was asked whether these ISRs symptoms
ever caused delays or interruptions of biologic treatment and whether patients ever experienced fear or anxiety before
drug administration. Patients completed their questionnaire anonymously after the medical examination such that their
answers could not be influenced by the physicians in any way. This study has been approved by the local Ethical
Committee (University of Naples Federico II).

Statistical Analysis

Quantitative variables were expressed as the mean and standard deviation (SD). Qualitative variables were expressed as
frequencies and percentages. Graph Pad Pro software (v 8.0; Graph Pad software Inc. La Jolla, CA, USA) was used for
all statistical analyses. The Mann—Whitney test and Fisher test were used as appropriate to calculate statistical
differences; a value of p <0.05 was considered significant. Pearson’s correlation coefficient was used to evaluate the
statistical relationship, or association, between two continuous variables.

Results

We enrolled a total of 234 patients practising self-injections of the drug: 76 (32.5%) received an anti-TNF-alpha drug (32
Adalimumab; 20 Etanercept; 4 Golimumab; 20 Certolizumab), 22 (9.4%) received Ustekinumab (anti-IL12/23), 76
(32.5%) received an anti-IL17 (20 Secukinumab; 36 Ixekizumab; 20 Brodalumab), 60 (25.6%) received an anti-IL23 (20
Guselkumab; 20 Tildrakizumab; 20 Risankizumab) (Table 1). Study cohort comprised 114 males (48.7%) and 120
females (51.3%) with a mean age of 51.2 years +15.6.

554 https: Clinical, Cosmetic and Investigational Dermatology 2023:16
Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Megna et al

Injection site reactions questionnaire

Sociodemographic variables

Clinical section
3) How long have you been suffering from psoriasis?
o for less than 1 year
o between 1 and 5 years
o for more than 5 years
4) Do you suffer from psoriatic arthritis? YES / NO

5) Do you suffer from other conditions besides psoriasis? YES / NO

6) What biological drug are you taking for psoriasis?

7) Is this the first biological drug that you are taking for psoriasis? YES / NO

Injection site reactions symptoms related to the biologic injection in use for psoriasis

8) Swelling? YES / NO

10) Burning? YES/ NO
TEYES, £OT NOW LONZ? ...ttt ettt ettt es et eeeeee

11) Erythema? YES / NO

12) Have you ever stopped therapy because of these symptoms? YES / NO
13) Have you ever delayed treatment because of these symptoms? YES /NO

14) Have you ever had fear or anxiety about performing the injection? YES /NO

Figure | Injections site reactions questionnaire (ISRs).

The majority of the patients (166, 70.9%) were bio-naive: 28.20% vs 5.9% vs 18.8% vs 17.9% in anti-TNF-alpha vs
anti-IL12/23 vs anti-IL17 vs anti-IL23 group, respectively. A significant higher percentage of bio-naive subjects were
hence observed for anti-TNF-alpha treated subjects (p<0.05) (Table 1).

Globally, study population showed a considerable psoriasis history. Indeed, psoriasis duration was >5 years in 190
patients (81.2%), between 1-5 years in 42 (17.9%) and <1 years in only 2 patients (0.9%) (Table 1).

PsA prevalence was 32.5%, particularly 11.1%, 0%, 12.8%, and 8.5%, in anti-TNF-alpha, anti-IL12/23, anti-IL17,
and anti-IL23 groups, respectively (Table 1).
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Table | Clinical and Demographics Characteristics of Our Population

Anti-TNF-Alpha

Anti-1L12/23

Anti-IL17

Anti-1L23

Total

Adalimumab | Etanercept Golimumab | Certolizumab | Ustekinumab | Secukinumab | Ixekizumab Brodalumab | Guselkumab | Tildrakizumab | Risankizumab
Patients n (%) 32 (13.7%) 20 (8.5%) 4 (1.7%) 20 (8.5%) 22 (9.4%) 20 (8.5%) 36 (15.4%) 20 (8.5%) 20 (8.5%) 20 (8.5%) 20 (8.5%) 234 (100%)
Male 14 10 2 2 6 12 22 10 12 12 12 114 (48.7%)
Female 18 10 2 18 16 8 14 10 8 8 8 120 (51.3%)
Age (mean age + DS) | 43.9 years * 55.5 years + 58 years + 6 34.8 years + 59 years + 58.9 years + 52.44 years + | 45 years 57.4 years + 52.6 years + 50.2 years + 51.2 years +
18.6 16.18 1.6 15.17 15.28 8.4 15.42 9.18 12.13 13.89 15.6
Psoriatic Arthritis 6 (2.5%) 10 (4.3%) 4 (1.7%) 6 (2.5%) 0 (0%) 18 (7.7%) 12 (5.1%) 0 (0%) 6 (2.5%) 12 (5.1%) 2 (0.8%) 76 (32.5%)
Bionaive n (%) 28 (11.9%) 18 (7.7%) 0 (0%) 20 (8.5%) 14 (5.9%) 10 (4.3%) 16 (6.8%) 18 (7.7%) 16 (6.8%) 18 (7.7%) 8 (3.4%) 166 (70.9%)
Comorbidity 14 (6%) 6 (2.6%) 6 (2.6%) 6 (2.6%) 14 (6%) 18 (7.7%) 28 (12%) 0 (0%) 24 (10.3%) 12 (5.1%) 18 (7.7%) 146 (62.4%)
Diabetes 0 (0%) 0 (0%) 0 (0%) 2 (0.85%) 4 (1.7%) 2 (0.85%) 8 (3.4%) 0 (0%) 4 (1.7%) 0 (0%) 2 (0.85%) 22 (9.4%)
Cardiovascoular 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (1.7%) 2 (0.85%) 0 (0%) 0 (0%) 2 (0.85%) 2 (0.85%) 10 (4.3%)
disease
Arterial 8 (3.4%) 0 (0%) 2 (0.85%) 2 (0.85%) 6 (2.5%) 8 (3.4%) 10 (4.3%) 0 (0%) 6 (2.5%) 6 (2.5%) 2 (0.85%) 50 (21.4%)
hypertension
Dyslipidaemia 2 (0.85%) 0 (0%) 0 (0%) 0 (0%) 2 (0.85%) 2 (0.85%) 2 (0.85%) 0 (0%) 4 (1.7%) 2 (0.85%) 2 (0.85%) 16 (6.8%)
Others 4 (1.7%) 6 (2.5%) 4 (1.7%) 2 (0.85%) 2 (0.85%) 2 (0.85%) 6 (2.5%) 0 (0%) 10 (4.3%) 2 (0.85%) 10 (4.3%) 48 (20.5%)
Mean Psoriasis Duration
<ly 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (0.85%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (0.85%)
1-5ys 8 (3.4%) 4 (1.7%) 0 (0%) 2 (0.85%) 0 (0%) 8 (3.4%) 2 (0.85%) 6 (2.5%) 2 (0.85%) 8 (3.4%) 2 (0.85%) 42 (17.9%)
25ys 24 (10.2%) 16 (6.8%) 4 (1.7%) 18 (7.7%) 22 (9.4%) 12 (5.1%) 32 (13.7%) 14 (5.9%) 18 (7.7%) 12 (5.1%) 18 (7.7%) 190 (81.2%)
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Among other comorbidities arterial hypertension was the most common one followed by diabetes and dyslipidaemia,
almost equally also between different treatment groups of patients (see Table 1 for details). ISRs were evaluated in all
study population, focusing on percent of patients experiencing pain, burning, erythema and swelling during drug
injection through the above reported questionnaire. We also evaluated the duration of all the above reported symptoms
and pain intensity through Visual Analogue Scale (VAS) score.

Reports of ISRs collected for each indicated biologics are given in Table 1. Globally, 51.2% of study population
reported at least one symptom related to ISR. Overall, 35.9% of patients experienced pain, 31.6% swelling, 28.2%
burning sensation and 17.9% erythema (Table 2). Therefore, pain and swelling represented the most frequent ISRs
symptoms, followed by burning sensation and then erythema which was identified as the less common event (p<0.01).
No difference was recorded between symptoms reported in bio-naive and bio-experienced patients.

Focusing on the different drug classes, the greater incidence of pain was registered in anti-TNF-alpha and anti-IL17
groups (47.4% and 42.1%) vs 9% and 23.3% in anti-IL12/23 and anti-IL23 (p<0.01). In addition, anti-TNF- alpha and
anti-IL17 treated subjects also registered the highest pain intensity (mean VAS 6, moderate) despite of anti-IL12/23 and
anti-IL23 groups which showed the lowest intensity (mean VAS 4, mild). However, interestingly, despite this great
impact in terms of pain score, pain symptom duration was shorter (<1h) for anti-TNF-alpha and anti-IL17 compared to
anti-IL12/23 group (1-24h) (Table 2).

The highest incidence of burning sensation was reported by patients in the anti-IL17 group (44.7%) with a statistically
significant difference compared to anti-TNF class (26.3%, p<0.05) and anti-IL23 (20%, p<0.01), while no patients in the anti-
1L12/23 class reported this symptom. For no drug class does the duration of the burning sensation exceed one hour (Table 2).

Regarding erythema, it was the least frequently reported ISRs symptoms among patients undergoing biological
therapy (17.9%). It occurred more frequently among the anti-IL17 (28.9%) followed by anti-IL23 group (16.7%), anti-
TNF-alpha group (10.5%) and anti-IL12/23 group (9%) even if with no statistically significant difference, except for
TNF-alpha group (p<0.01).

It should also be noted that erythema is not only more frequently reported in anti-IL17 class; indeed, in these patients
it is also longer-lasting in comparison to the other three classes of biologics (24—72h) (Table 2).

Finally, swelling was significantly more reported in the anti-IL17 population (47.4%) and anti-TNF population
(34.2%) compared to the anti-IL23 group (20%, p<0.01) and ustekinumab group where no patients reported swelling
(p<0.001) (Table 2).

Regarding the duration of this symptom, there is a tendency in the anti-IL17 and anti-IL23 class to last longer than in
the anti-TNF-alpha class (1-24h vs <l1h, respectively) (Table 2).

Finally, another finding examined was the discontinuation or delay in the administration of therapy due to anticipatory
anxiety and/or fear of injection caused by ISRs.

Our study showed that even if ISRs symptoms were quite common (51.2% of the population reported at least one ISR
among pain, burning, erythema and swelling), only 3.4% of the surveyed population experienced anxiety or fear of the
biologic injection due to ISRs symptoms. All these patients were under ixekizumab treatment (n=8). This finding is
compatible with the greatest impact in terms of pain, burning, erythema and swelling reported in this group
(Table 2). Indeed, among all biologics, ixekizumab proved to be the drug with the highest rate of patients experiencing
pain (26/36, 72.2%) with a mean VAS 6. It also proved to be the drug with the highest percentage of patients
experiencing burning (28/36, 77.7%) and the highest incidence (30/36, 83.3%) and duration (1-24h) of swelling.
Moreover, ixekizumab stands out in terms of sample size with erythema (14/36, 38.9%) and its duration (24-72h)
(Table 2). Despite all these results reported above, no patient under ixekizumab delayed or discontinued treatment,
highlighting that ISRs symptoms tend to be generally mild and easy to manage. Generally, this is the case of all biologics
and not only ixekizumab. Indeed, in our study population no patients reported biologics discontinuation or delay for ISRs
symptoms and/or anxiety or fear experienced for biologic injection.

Discussion

The introduction of different classes of highly efficacious biologics for the treatment of moderate-to-severe psoriasis has
made the algorithm of selecting the most suitable drug quite complex.'®2°
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Table 2 Analysis of Injection Site Reactions (ISRs) and Suspensions or Delays of Administration Due to Anxiety or Fear of Injections, by Drug Class and Individual Drug

Anti-TNF-Alpha Anti-1L12/23 Anti-IL17 Anti-1L23 Total
Adalimumab | Etanercept | Golimumab | Certolizumab | Ustekinumab | Secukinumab | Ixekizumab | Brodalumab | Guselkumab | Tildrakizumab | Risankizumab
32 20 4 20 22 20 36 20 20 20 20 234
Pain n (%) 14 (43.75%) 10 (50%) 2 (50%) 10 (50%) 2 (9%) 2 (10%) 26 (72.2%) 4 (20%) 4 (20%) 6 (30%) 4 (20%) 84 (35.9%)
n (%) of patients with 36 (47.4%) 2 (9%) 32 (42.1%) 14 (23.3%)
pain per drug class
Intensity n (% on patients experienced ISRs)
VAS 14 (mild) 4 (28.6%) 6 (60%) 0 (0%) 0 (0%) 2 (100%) 2 (100%) 6 (23%) 0 (0%) 0 (0%) 6 (100%) 2 (50%) 28 (33.4%)
VAS 5-7 (moderate) 6 (42.85%) 2 (20%) 2 (100%) 4 (40%) 0 (0%) 0 (0%) 12 (46.2%) 2 (50%) 2 (50%) 0 (0%) 2 (50%) 32 (38%)
VAS 8-10 (severe) 4 (28.6%) 2 (20%) 0 (0%) 6 (60%) 0 (0%) 0 (0%) 8 (30.8%) 2 (50%) 2 (50%) 0 (0%) 0 (0%) 24 (28.6%)
Mean VAS 6 5 6 8 4 2 6 7 8 2 5 6
Most frequent VAS VAS 5-7 (moderate) VAS -4 (mild) VAS 5-7 (moderate) VAS 14 (mild)
category per drug class
Intensity n Duration n (% on patients experienced ISRs)
<lh 12 (85.7%) 8 (80%) 2 (100%) 8 (80%) 0 (0%) 2 (100%) 22 (84.6%) 0 (0%) 4 (100%) 6 (100%) 4 (100%) 68 (81%)
1-24 h 2 (14.3%) 0 (0%) 0 (0%) 2 (20%) 2 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 6 (7.1%)
24-72 h 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (100%) 0 (0%) 0 (0%) 0 (0%) 4 (4.8%)
>72h 0 (0%) 2 (20%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (15.4%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 6 (7.1%)
Most frequent pain <l h 1-24 h <l h <l h
duration per drug class
Burning n (%) 12 (37.5%) 4 (20%) 0 (0%) 4 (20%) 0 (0%) 2 (10%) 28 (77.77%) 4 (20%) 6 (30%) 4 (20%) 2 (10%) 66 (28.2%)
n (%) of patients with 20 (26.3%) 0 (0%) 34 (44.7%) 12 (20%)
burning per drug class
Intensity n Duration n (% on patients experienced ISRs)

<lh 12 (100%) 4 (100%) 0 (0%) 4 (100%) 0 (0%) 2 (100%) 26 (92.9%) 0 (0%) 6 (100%) 4 (100%) 2 (100%) 60 (90.9%)
1-24 h 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (100%) 0 (0%) 0 (0%) 0 (0%) 4 (6.1%)
24-72 h 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
>72h 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (7.1%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 2 (3%)
Most frequent burning <l h <l h <lh
duration per drug class
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Erythema n (%) 4 (12.5%) 0 (0%) 0 (0%) 4 (20%) 2 (9%) 4 (20%) 14 (38.89%) 4 (20%) 6 (30%) 0 (0%) 4 (20%) 42 (17.9%)

n (%) of patients with 8 (10.5%) 2 (9%) 22 (28.9%)

erythema per drug class

Intensity n Duration n (% on patients experienced ISRs)

<lh 2 (50%) 0 (0%) 0 (0%) 2 (50%) 0 (0%) 2 (50%) 2 (14.3%) 0 (0%) 4 (66.7%) 0 (0%) 2 (50%) 14 (33.3%)

1-24 h 0 (0%) 0 (0%) 0 (0%) 2 (50%) 2 (100%) 2 (50%) 0 (0%) 4 (100%) 2 (33.3%) 0 (0%) 2 (50%) 14 (33.3%)

24-72 h 2 (50%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 12 (85.7%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 14 (33.3%)

>72h 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Most frequent erythema <lh 1-24 h 24-72 h

duration per drug class

Swelling n (%) 14 (43.75%) 4 (20%) 0 (0%) 8 (40%) 0 (0%) 2 (10%) 30 (83.33%) 4 (20%) 4 (20%) 2 (10%) 6 (30%) 74
(31.62%)

n (%) of patients with 26 (34.2%) 0 (0%) 36 (47.4%)

swelling per drug class

Intensity n Duration n (% on patients experienced ISRs)

<lh 6 (42.8%) 4 (100%) 0 (0%) 2 (25%) 0 (0%) 2 (100%) 4 (13.3%) 2 (50%) 0 (0%) 2 (100%) 2 (33.3%) 24 (32.4%)

1-24 h 4 (28.6%) 0 (0%) 0 (0%) 6 (75%) 0 (0%) 0 (0%) 14 (46.7%) 2 (50%) 4 (100%) 0 (0%) 4 (66.7%) 34 (45.9%)

24-72 h 4 (28.6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 8 (26.7%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 12 (16.2%)

>72h 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (13.3%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (5.4%)

Most frequent swelling <l h 1-24 h

duration per drug class

Suspension or delay 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 8 (22.2%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 8 (3.4%)

in therapy due to
anxiety and/or fear of

injection
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Different conditions should be considered: the severity of the disease, lesions location, comorbidities, the presence of
PsA, as well as patient’s work, habits, lifestyle and thus the timing of drug administration.'” However, signs and
symptoms related to biologics injections (ISRs) are often underestimated but assumes relevance, especially in presence of
numerous different therapeutic choices. Indeed, they may impact on adherence to therapy and thus on clinical outcome
especially in subjects with belonephobia, or psychological comorbidities. Feldman et al demonstrated in both a German
and a US population how the risk of SRI is as important as disease clearance for the patient in assessing treatment choice,
if not even greater for those who have already experienced SRI.?' Hence, in order to highlight the patient’s point of view
even before that of the clinician, we conducted the present observational questionnaire based real life study to examine
the real impact of the ISRs on the psoriatic population afferent to our Center, focusing on the most common adverse
events linked to biologics injections at the injection site: pain, burning sensation, erythema and swelling.”> We aimed to
assess not only their occurrence but also their severity and duration, and their impact on patients willing to not continue
biologic injection or to delay it.

Our analysis showed that all of the currently available biologic drugs for psoriasis (adalimumab, etanercept,
certolizumab, ustekinumab, secukinumab, ixekizumab, brodalumab, guselkumab, tildrakizumab, risankizumab) reported
at least one ISR, albeit with different incidence rates. In particular, ustekinumab was less likely to be involved in ISRs,
which is in agreement with the results of the study by Grace et al.”* These authors conducted a post-marketing analysis of
ISRs reports in the Federal Adverse Event Reporting System (FAERS), a US Food and Drug Administration (FDA)
database of spontaneous reports of adverse events, medication errors and product quality. They found adverse events for
each biologic considered (adalimumab, etanercept, ixekizumab, secukinumab and ustekinumab) and although there are
ISRs recorded for each of them, conclusions about ustekinumab cannot be easily drawn given the small number of
reports against it (8 ISRs against ustekinumab compared to 18,211 ISRs recorded among all the biologics under
review).”? We analysed the ISRs data following both single biologic drug, but also collecting data regarding biologic
drug class (anti-TNF, anti-IL12/23, anti-IL17 and anti-IL23) (Figure 2). Globally, 51.2% of our sample reported at least
one symptom related to ISR. Of note, our results stem from the analysis of a homogeneous sample in terms of clinical
and demographic characteristics, except for two considerations: 1) Mean age was comparable in all groups, except in the
Certolizumab group that showed a mean age of 34.8 years+11.6, significantly lower than other groups (p<0.01),
compatible with its ideal positioning in psoriasis of young women in childbearing age since it is the only biologics
who does not cross human placenta®®; 2) A significant higher percentage of bio-naive subjects were observed for anti-
TNF-alpha treated subjects (p<0.05). This data is compatible with the indication of anti-TNF-alpha biosimilars as the first
line biological therapy in Italy due to biosimilars lower price compared to other biologics.** In particular, in the
adalimumab group there was the greatest number of bio-naive (11.8%), although without a significant difference to
the other members of the same class.

Focusing on the individual drug classes, we recorded the highest percentages of ISRs in anti-TNF [pain (47.4%) and
swelling (34.2%)] and anti-IL17 groups [swelling (47.4%) and burning (44.7%), pain (42.1%)] (Figure 2).

Anti-TNFalpha and anti-IL17 proved to be the drugs with the highest incidence of pain (47.4% and 42.1%,
respectively). No significant difference was observed as regards different anti-TNF drugs, whereas in anti-IL17 class,
ixekizumab stands out with the highest percentage of patients experienced pain compared to brodalumab and secukinu-
mab (72.2% vs 20% vs 10%, p<0.001).

Furthermore, the anti-IL17 class was the group with the highest incidence of burning compared to the other three drug
classes. Again, ixekizumab, among anti-IL17 group, has the highest percentage of patients experienced such ISR
compared to brodalumab and secukinumab (77.8% vs 10% vs 20%, respectively, p<0.01).

Anti-IL17 also presented as the group with the highest percentage of patients with erythema, although statistically
significant exclusively compared to anti-TNF-alpha (28.9% vs 10.5% respectively, p<0.01). As regards swelling, again
anti-IL17 and anti-TNF, were the drugs with the highest incidence of this symptom compared to anti-IL12/23 and anti-
IL23 (p<0.001 and p<0.01, respectively).

Differently from pain and burning sensation, as regards erythema and swelling symptoms, no statistically significant
differences between different anti-IL17 were registered.
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Figure 2 Percentages of injection site reactions (ISRs): (A) per drug class; (B) per individual drug.

In line with Grace et al results, we did not record a typical pattern of ISRs in the different classes of biologics.'
Evaluating each drug individually, ixekizumab presented the highest incidences of ISRs. There are numerous factors that
may influence ISRs in the subcutaneous injection of ixekizumab, from pH (between 5.3-6.1) to excipients.”” In
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particular, very recently two new citrate-free formulations were studied that demonstrated a net decrease in negative
experiences associated with ixekizumab injection.”® Chabra et al demonstrated, on a VAS scale (0100 mm), a VAS at
time of injection of 3.5 mm vs 25.2 mm for the citrate-free vs original commercial formulation respectively, with
a statistically significant difference of 21.7 mm (p<0.0001), the difference decreasing to 4.5 (p<<0.0001) at minute ten
from injection.”® Chabra et al also demonstrating bioequivalence between the citrate-free and original commercial
formulation.?

Citric acid has already been shown to be the major pain-inducing factor at the injection site in adalimumab
formulations. Indeed, it was removed from the adalimumab formulation reducing ISRs.** Thus, it is assumed that the
introduction of this new formulation citrate-free will lower the ISRs rates for ixekizumab and thus also for the entire anti-
IL17 class. This would be an important therapeutic breakthrough as although in a low percentage (3.4% of the entire
population, n=8) patients may experience fear and anticipatory anxiety of the injection. Particularly, all these 8 patients
reporting these symptoms were receiving ixekizumab (22.2% of subjects under ixekizumab). However, no cases of
treatment discontinuation or delay were registered in our population.

In spite of proven efficacy and safety of ixekizumab in the treatment of moderate-to-severe psoriasis, the most
frequently reported adverse event is ISRs (non-specific 9.5%, erythema 3.1% and pain 1.7%).**> As reported by Shear
et al, typically ISRs are recorded in the first two weeks of treatment and rapidly the frequency of ISRs decreases over
time, with mild-moderate reactions being easily manageable and/or self-limiting.”’*® Although our data compared to
these authors show a higher percentage of patients with pain (72.2% vs 1.7%, respectively) and erythema (38.8% vs
3.1%, respectively), the intensity of ISRs are compatible and therefore do not lead to discontinuation or delay of
therapy.”” As Shear et al also pointed out, the percentage difference in reported ISRs between clinical trials and real-life
analyses may lie in the different injection conditions and techniques (pre-filled syringe vs auto-injector).'* Generally, our
study showed that even if ISRs symptoms were quite common in real life (51.2% of population experienced at least one
symptom related to ISR), involving all different class of biologics, only 3.4% of the surveyed population experienced
anxiety or fear of the biologic injection due to ISRs symptoms and no cases of treatment discontinuation or delay was
registered.

Conclusions

Despite ISRs, symptoms are frequently linked to biologics use in psoriasis they have been often underestimated even if
possibly negatively impacting on quality of life and treatment adherence. Our real-life study highlighted that each
different class of available biologics for psoriasis may be linked to ISRs. These events are more frequently reported with
anti-TNF-alpha as well as an anti-IL17. No anti-TNF seems to stand out significantly, whereas ixekizumab seems to be
the anti-IL17 with the highest incidence of ISRs. Conversely, ustekinumab seems to be the drug less frequently linked to
such events. Generally, despite their frequency, injection related symptoms were easily overcome by patients, not linking
to treatment interruption or delay, although they may lead to feelings of fear or anxiety in a very small and limited
proportion of the population (3.4%). Our study has several limitations: it is a single-centre study, the symptomatology is
reported by means of a questionnaire, so it is self-assessing, and the sample size is limited, especially for some specific
biologicals.
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