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Abstract: Background: The introduction of biological agents into the clinical armamentarium has
modified the management of moderate-severe inflammatory arthritis (IA). However, these drugs
can lead to serious adverse events (SAEs) and unpredictable adverse events (AEs) that are difficult
to detect in pre-marketing clinical trials. This pharmacovigilance project aimed to study the AEs
associated with biologics use in theumatology. Methods: The current investigation is a multicenter,
prospective, observational cohort study based on the Calabria Biologics Pharmacovigilance
Program. Patients treated with one biologic agent from January 2016 to January 2022 were enrolled.
Results: Overall, 729 (86.3%) of a total of 872 patients did not develop AEs or SAEs, whereas 143
(16.4%) patients experienced at least one AE, of which 16 (1.8%) had at least one SAE. The most
common AEs were administration site conditions followed by gastrointestinal, nervous system and
skin disorders. We reported a total of 173 switches and 156 swaps. Switches mainly occurred for
inefficacy (136; 77.7%), whereas only 39 (22.3%) were due to the onset of an AE. Primary/secondary
failure was the most frequent reason for swaps (124, 79%), while AEs onset led to 33 (21%) swaps.
Conclusions: This study supports the validity of our program in monitoring and detecting AEs in
the rheumatological area, confirming the positive beneficial/risk ratio of biologics.

Keywords: biological drugs; adverse events (AEs); pharmacovigilance

1. Introduction

The term “inflammatory arthritis” refers to a group of diseases, including
rheumatoid arthritis (RA), psoriatic arthritis (PsA), and ankylosing spondylitis (AS), that
share clinical characteristics, such as those of an inflammatory and chronic nature
triggered by an overactive immune system [1]. These conditions are all characterized by
joint pain, which, when untreated, can result in a severe loss of joint function and a decline
in the patients” quality of life [2]. Currently, the incidence of arthritis is higher in younger
people, above all if overweight or obese, but it is also quite common in the middle-aged
and elderly populations [3].

Conventionally, the most common anti-arthritis therapeutic approaches are
classified into three types: nonsteroidal anti-inflammatory drugs (NSAIDs), conventional
synthetic disease-modifying anti-rheumatic drugs (csDMARDs), and biological agents
[4,5]. NSAIDs and glucocorticoids were previously the only available therapeutic option
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for inflammatory arthritis to control pain and inflammation while also preventing long-
term joint erosion [6]. In the latter part of the 20th century, treatment regimens were
expanded to include conventional csDMARDs such as methotrexate,
hydroxychloroquine, and sulfasalazine, which remain an essential part of the therapeutic
paradigm [7]. The progress achieved in drug development has contributed to the
introduction, in the clinical armamentarium, of biological disease-modifying anti-
rheumatic drugs (bDMARDs), which, to date, represent one of the most significant
changes in the arthritis therapeutic landscape [8]. These genetically modified monoclonal
antibodies and receptor constructs were specifically developed to target important
inflammatory molecular mediators including tumor necrosis factor-alpha (TNF-a) [9],
interleukin-1 (IL-1) and -6 (IL-6) [10] or surface substances implicated in activation of
lymphocytes T [11] or B cell survival signals [12]. Similarly, the development of biosimilar
drugs has further increased the availability and affordability of this new therapeutic
approach by reaching the same targets.

To date, in Italy, there are currently several bDMARDs available targeting the tumor
necrosis factor (TNF): etanercept (ETN), infliximab (IFX), adalimumab (ADA),
certolizumab (CZP), and golimumab (GOL). Besides these aforementioned drugs, other
biologic agents working directly on different targets are available in the clinical
armamentarium: abatacept (ABA), secukinumab (SEC), anakinra (ANA), rituximab
(RTX), tocilizumab (TCZ), and sarilumab (SAR), ustekinumab (UST) [13]. Recently,
targeted synthetic disease-modifying antirheumatic drugs (tsDMARDs) were discovered:
apremilast, tofacitinib, baricitinib, and upadacitinib [14,15]. As reported, these new
therapeutic approaches for IA have led to substantial improvements in patients’
management never achieved before with previous therapies [16]

Nevertheless, these drugs may be the source of serious adverse events (SAEs) and
rare and unpredictable AEs. In fact, infections (including tuberculosis and opportunistic
infections) [17,18], cardiovascular risk [19,20], skin cancers [21], neurological events [22],
and hepatitis B reactivation [23] have been reported during bDMARD therapy. By virtue
of this, the risk/benefit profile of these therapies, particularly for long-term treatments,
deserves to be fully defined [24]. Unfortunately, these undesirable side effects are difficult
to uncover in pre-marketing clinical trials because of several limits of clinical trials, such
as short follow-up periods and rigorous inclusion criteria.

Active post-marketing surveillance plans (named pharmacovigilance) have
significantly improved the detection and reporting of SAEs and unexpected AEs in the
real world, providing important safety data for several treatments. Based on this
background, the purpose of the current study is to present the preliminary results of a
Regional Pharmacovigilance Program (Calabria, Italy) designed to improve reporting of
adverse events (AEs) associated with biologics use in rheumatology. Although only a few
centers have been involved in the current study, the consistent number of patients
enrolled allowed us to obtain a suitable amount of clinical information, useful to improve
the management of biological drugs.

2. Materials and Methods
2.1. Study Design

The current investigation is a multicenter, prospective, observational cohort study
based on the Calabria Biologics Pharmacovigilance Program (CBPP), a pharmacovigilance
project aimed at the evaluation of the safety of biologics in clinical practice, including
rheumatology units, in the Calabria region. The data presented in this study was obtained
between 1 January 2016 and January 2022 from Rheumatology Outpatient Clinic, Azienda
Ospedaliera “Mater Domini”, Catanzaro, Italy; Rheumatology Outpatient Clinic, Azienda
Ospedaliera “Pugliese-Ciaccio”, Catanzaro, Italy and Rheumatology Unit, Azienda
Ospedaliera “SS Annunziata”, Cosenza, Italy. A specialist monitor in clinical
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pharmacology with proper training in pharmacovigilance was assigned to each
rheumatology unit.

2.2. Study Population and Data Collection

All the consecutive patients were enrolled in the study if they satisfied the following
inclusion criteria: (a) Age > 16 years; (b) confirmed diagnosis of RA, PsA or AS according
to ACR/EULAR classification criteria [25], CASPAR classification criteria [26] and ASAS
criteria [27], respectively; and (c) treatment with bDMARD (both in monotherapy or co-
administration with non-biologic drugs). For each patient, information on age, sex, clinical
diagnosis, and smoking was collected. Clinical data including concomitant csDMARDs or
corticosteroid therapies, current biologic therapy, the reason for discontinuation and
switch/swap to another biologic agent, therapeutic failures, and the potential occurrence
of AEs, were also acquired. Patients were considered to have discontinued therapy if the
bDMARD had not been taken within the advised time or if the therapeutic plan was not
renewed. Moreover, the term switch refers to the substitution of one biological agent with
another with the same mechanism of action, while the term swap indicates the
replacement of the drug with another one with a different action. A clinical
pharmacologist and/or pharmacist recorded the potential AEs by completing, in the event
of possible adverse drug reaction (ADR), the reporting form of the Italian Medicines
Agency (AIFA). Concurrently, the clinical pharmacologist and/or pharmacist provided a
detailed report, including the onset date and recovery, severity, and outcome, codifying
the AE in agreement with the Medical Dictionary for Regulatory Activities (MedDRA®,
The International Federation of Pharmaceutical Manufactures & Associations, IFPMA,
Geneva, Switzerland) Preferred Term (PT) and System Organ Class (SOC) levels. An AE
was defined as serious if it was life-threatening or fatal, required hospitalization (or
prolonged existing hospitalization), resulted in persistent or significant disability or a
congenital anomaly/birth defect, or was another medically critical condition. An
encrypted code was used to maintain the patient’s data anonymity. Moreover, the Naranjo
Adverse Probability Scale was applied to assess the relationship between AEs and drug
treatment.

2.3. Ethics Committee

Written informed consent was acquired from all participants at the time of
enrolment. The local Ethics Committees of the Calabria Region approved the study
protocol (Protocol No. 278/2015), and all investigations were performed in agreement with
the 1964 Declaration of Helsinki and its amendments.

2.4. Data Analysis

Descriptive statistical analyses were performed to assess enrolled patients’ clinical
and demographic characteristics at the index date. Categorical variables are presented as
frequencies and percentages, whereas continuous data are presented as mean * standard
deviation (SD) or median (25-75 percentile) as appropriate. Furthermore, the Pearson chi-
square test was used to compare the number of switches/swaps between bDMARD
groups. p < 0.05 was considered significant. IBM SPSS® Statistics (IBM, Armonk, NY,
USA), Version 26.0 was used to perform the statistical analysis.

3. Results
3.1. Characteristics of the Study Cohort

A total of 872 patients (536 females; mean age 61.4 + 12 years) were enrolled in this
pharmacovigilance program. Most patients had RA (371, 42.5%), followed by PsA (330,
37.8%) and AS (171, 19.6%). One-third of patients (295, 33.8%) were treated with ADA at
the beginning of the study. ETN, IFX, and GOL were the other biologic agents most
commonly administrated with 195 (22.4%), 104 (11.9%), and 89 (10.2%) patients,
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respectively. Furthermore, 348 (39.9%) patients received concomitant treatment with
methotrexate (MTX) and 112 (12.8%) with corticosteroids (CCS). All demographic and
clinical data are shown in Table 1. Overall, 729 patients (86.3%) did not develop AEs or
SAEs, whereas 143 (16.4%) patients experienced at least one AE, of which 16 (1.8%) had at
least one SAE. Data subdivided per drug are shown in Table 2.

Table 1. Characteristics of the study population.

Patients (n = 872)

Female sex, n (%) 536 (61.5)
Age, years 61.4+12
Smoking, 1 (%) 81 (9.3)
Age first biologic agent, years 54.1+11.9
Diagnosis
Rheumatoid arthritis, 1 (%) 371 (42.5)
Psoriatic arthritis, n (%) 330 (37.8)
Spondylarthritis, n (%) 171 (19.6)
First biological drugs prescribed
ADA, n (%) 295 (33.8)
ETN, n (%) 195 (22.4)
IFX, n (%) 104 (11.9)
GOL, 1 (%) 89 (10.2)
ABA, n (%) 76 (8.7)
TCZ, n (%) 41 (4.7)
SEC, n (%) 30 (3.4)
UST, n (%) 21 (2.4)
CZP, n (%) 15 (1.7)
IXE, n (%) 3(0.3)
RTX, n (%) 2(0.2)
GUS, n (%) 1(0.1)
Concurrent treatments
MTX, n (%) 348 (39.9)
CCSs, 1 (%) 112 (12.8)
NSAID, n (%) 30 (3.4)
HCQ, 1 (%) 23 (2.6)
LEF, n (%) 12 (1.4)
CyA, n (%) 7(0.8)
SSZ, n (%) 3(0.3)
Switch, n (%) 150 (17.2)
Swap, n (%) 126 (14.4)
Adverse events
AEs, n (%) 143 (16.4)
SAEs, n (%) 16 (1.8)
AEs
Female, 1 (%) 95 (17.7)
Male, 1 (%) 48 (14.3)
SAEs
Female, 11 (%) 7 (1.3)
Male, n (%) 9(2.7)

IFX, infliximab; ETN, etanercept; ADA, adalimumab; GOL, golimumab; TCZ, tocilizumab; CZP,
certolizumab; UST, ustekinumab; SEC, secukinumab; ABA, abatacept; RTX, rituximab; IXE, ixeki-
zumab, GUS, guselkumab; MTX, methotrexate; LEF, leflunomide; HCQ, idrossiclorochina; CyA,
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cyclosporin A; CCS, corticosteroids; SSZ, sulfasalazine; NSAIDs, Nonsteroidal anti-inflammatory
drugs; AEs, adverse events; SAEs, serious adverse events.

Table 2. Characteristics of the study cohort per drugs.

IFX ETN ADA GOL TCZ cZpr UST SEC ABA
n=104) (=195 (n=295) (n=289) n=41) (=150 (@=21) @=30) ((n=76)

Female sex, n
(%)
Age, years 61.6+11 622+11 59.7+13 602+12 628+11 550+15 609+11 603+9 65.1+10
Smoking, n (%) 15(14.4) 26 (13.3) 19 (6.4) 2(2.2) 7(17.1)  4(26.7) 1(4.8) 2(6.7) 6(7.9)
Age at index

67 (644)  109(55.9) 177(60.0) 53(59.6) 36 (87.8) 10(66.7) 14(66.7) 18(60) 50 (65.8)

543+11 542+11 531+13 547+12 539+13 49.0x14 545+12 55.8+9 57.7x11

date
Diagnosis
Rheumatoid ar- 45 69 110 21 41 8 76
thritis, 1 (%) (43.3) (35.4) (37.3) (23.6) (100) (53.3) i i (100)
Psoriatic arthri- 29 90 129 34 6 16 21
tis, 1 (%) (27.9) (46.2) (43.7) (38.2) i (40.0) (76.2) (70) )
Spondylarthritis, 30 36 56 34 1 5 9
n (%) (28.8) (18.5) (19.0) (38.2) i (6.7) (23.8) (30) )
Concurrent
treatments
MTX, n 48 74 118 37 11 8 7 15 29
(%) (46.2) (37.9) (40.0) (41.6) (26.8) (53.3) (33.3)  (50.0)  (38.2)
LEF, n 4 2 4 1 1
(%) (3.8) (1.0) (1.4) (3.3) (1.3)
HCQ, n 2 9 5 3 1 1 1 1
(%) (1.9) (4.6) (1.7) (3.4) (2.4) (4.8) (3.3) (1.3)
CyA, n 1 1 2 1 1 1
(%) (1.0) (0.5) (0.7) (2.4) (6.7) (1.3)
CCSs, n 21 20 32 15 1 4 3 4 10
(%) (20.2) (10.3) (10.8) (16.9) (2.4) (26.7) (143)  (13.3)  (13.2)
SSZ, n 1 2
(%) (1.1) (9.5)
NSAID, n 2 6 17 1 1 2
(%) (1.9) (3.1) (5.8) (1.1) (2.4) (2.6)
Switched, n 39 42 58 9 1 1
(%) (37.5) (21.5) (19.7) (10.1) ) (6.7) ) (3.3) )
Swap, n 23 38 40 9 4 2 1 1 6
(%) (22.1) (19.5) (13.6) (10.1) (9.8) (13.3) (4.8) (3.3) (7.9)
Adverse events
AEs, n 18 33 48 13 3 3 3 7 14
(%) (17.3) (16.9) (16.3) (14.6) (7.3) (20) (143)  (233)  (18.4)
SAEs, n 5 4 6 1
(%) (4.8) (2.1) (2.0) (1.3)

IFX, infliximab; ETN, etanercept; ADA, adalimumab; GOL, golimumab; TCZ, tocilizumab; CZP,
certolizumab; UST, ustekinumab; SEC, secukinumab; ABA, abatacept; MTX, methotrexate; LEF,
leflunomide; HCQ, idrossiclorochina; CyA, cyclosporin A; CCS, corticosteroids; SSZ, sulfasalazine;
NSAIDs, Nonsteroidal anti-inflammatory drugs; AEs, adverse events; SAEs, serious adverse events.
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3.2. Safety Profile and Treatment Failures

Switches/swaps that occurred during the observation are summarized in Table 3.
Overall, 113 patients switched to another biologic with the same mechanism of action; 89
patients started a new biologic drug with a different mechanism of action, and 37 patients
underwent both switch and swap, for a total of 173 switches and 156 swaps. Switches
mostly occurred for primary/secondary inefficacy (136; 77.7%), whereas only 39 (22.3%)
for the onset of an AE. Similarly, primary/secondary failure was the most frequent reason
for the swaps (124, 79%), while AEs onset led to 33 (21%) swaps. The switch ADA/ETN
(28; 16.2%), followed by the switch ETN/GOL (19; 11%), ADA/GOL (19; 11%), ETN/ADA
(17, 9.8%) and the swap ADA/SEC and ADA/ABA (11; 7.1%, for both) were the most fre-
quently performed in patients with a primary/secondary failure; while ADA/ETN (10;
5.8%), ETN/GOL (7; 4%), IEX/ADA (5; 2.9%), and ADA/ABA (5; 3.2%) occurred in patients
with an AE. In addition, 61 subjects underwent at least a second switch/swap to another
bDMARD; in detail, only 16 for the onset of an AE and 45 for inefficacy. Nonetheless, for
24 patients, a third switch/swap was necessary, mostly for therapeutic failure; three pa-
tients needed a fourth switch/swap (two for inefficacy and one for AE) and two patients
had a fifth switch/swap both for lack of efficacy.

Table 3. Summary of biologic drugs switch/swap.

Switch/Swap to
IFX ETN ADA GOL TCZ CZP UST SEC ABA RTX IXE SAR
IFX 151) 15(G) 112) 2(1) - 2 2 703 - - -
ETN 3 2013) 26(7) 5(1) 2(2) 9(3) 11() 13(3) - - -
ADA 1 38 (10) 23(4) 4 5(1) 8(1) 132 16() 1 - 1
. GOL  3(1) 3 6(2) 2(1) 1 4@ 5@2) 5 - 1 1
Sw‘;ﬂ;wap TCZ - 4 - 1 50 - - -
czp - 1 - - 1 1 1 - - -
UST - 1 2 1 - - 4 - 1 -
SEC - - 1 - - - 1 - - -
ABA 1 - 3(1) 2@1) 8() 1 - 2(1) - - -
RTX - - 1 - 1 - - - 1 - -

Summary of biologic drugs switch/swap related to therapeutic failures and AEs (reported in brack-
ets). The cells with green background indicate an impossible switch/swap from/to the same biologic
drug. Abbreviations: IFX, infliximab; ETN, etanercept; ADA, adalimumab; GOL, golimumab; TCZ,
tocilizumab; CZP, certolizumab; UST, ustekinumab; SEC, secukinumab; ABA, abatacept; RTX,
rituximab. No switches to anakinra (not reported).

3.3. Switches and Swaps Frequencies among bDMARDs

A comparison between biological agents was conducted to identify potential differ-
ences. For switches (Table 4), only anti-TNFa agents were included, demonstrating statis-
tically significant overall differences in the number of switches. Patients firstly treated
with ADA underwent up to four switches, followed by IFX (up to three switches); patients
treated with CZP, such as the first biologic drug, experienced fewer switches. In further
detail, the pair differences were found between ADA vs. IFX (p = 0.005); ETN vs. GOL (p
=0.045); ETN vs. IFX (p = 0.017); GOL vs. IFX (p = 1.97 x 10-4). Table 5 shows the compari-
sons of the number of swaps that patients with a specific first biologic agent underwent
during the whole observation. No significant differences were found among bDMARDs.
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Table 4. No. of switches among anti-TFN bDMARDs.
N. Switch ADA CcZr ETN GOL IFX p

0 14 153 80 65

1 51 1 38 7 33

2 5 0 4 2 5 0.02

3 1 0 0 0 1

4 1 0 0 0 0

ADA, adalimumab; CZP, certolizumab; ETN, etanercept; GOL, golimumab; IFX, infliximabADA vs.
IFX: p=0.005, ETN vs. GOL: p = 0.045, ETN vs. IFX: p=0.017, GOL vs. IFX: p =1.97 x 104

Table 5. No. of swaps among bDMARDs.

N°Swap ABA ADA

CZP ETN GOL IFX SEC TCZ UST RITX IXE GUS p

v

1
2
3

70 255
5 31
1 5
0 4

13 157 80 81 29 37 20 0 3 1

2 31 9 16 1 4 1 2 0

0 6 0 6 0 0 0 0 0 0 009
0 1 0 1 0 0 0 0 0 0

ABA, abatacept; ADA, adalimumab; CZP, certolizumab; ETN, etanercept; GOL, golimumab; IFX,
infliximab; SEC, secukinumab; TCZ, tocilizumab; UST, ustekinumab; RTX, rituximab; IXE, ixeki-
zumab; GUS, guselkumab.

3.4. Characteristics of the Adverse Events

Overall, 190 AEs were reported in 143 patients that experienced at least one AE (Table
6). Specifically, 17 (8.9%) were SAEs occurring in 16 patients. According to the MedDRA®
SOC classification, the most frequently detected AEs were general disorders and admin-
istration site conditions (80; 42.1%), gastrointestinal (28; 14.7%), nervous system, skin, and
subcutaneous tissue disorders (26; 13.6%), followed by respiratory, thoracic and medias-
tinal disorders (10; 5.3%). General and administration site conditions were mostly corre-
lated to treatment with ADA (19; 23.8%); skin and subcutaneous tissue disorders with
ABA (7; 26.9%); nervous system disorders with ADA7; 26.9%); respiratory, thoracic and
mediastinal disorders with GOL (4; 40%) and gastrointestinal disorders with ADA (11;
39.3%). Concerning SAEs, the four cases of severe herpes virus infection were mainly re-
lated to ABA, followed by ADA and GOL. ADA was associated with a case of steatosis, a
case of uveitis, and a case of pulmonary mass, while GOL was associated with tonsillar
hypertrophy and syncope (one case each). Two cases of neutropenia and lymphocytosis
were reported in patients treated with ABA and ETN. ABA was also associated with the
onset of dyspnea and the occurrence of a case of umbilical hemorrhage. In contrast, a pa-
tient treated with ETN developed demyelination and another developed an influenza-like
illness. A case of demyelination leukoencephalopathy developed in a patient who used
SEC. Finally, a case of skin exfoliation was associated with UST.

Table 6. SOC-general disorders and administration site conditions.

IFX ETN ADA GOL TCZ CZP UST SEC ABA

Adverse Events

(12)  (25) (47) (28) (12) ) (13)  (19) (27)

Pyrexia 1 1 1
Administration site reactions 8 6 2 3 2 2

Asthenia 2 4 11 2 1 4 4

Chest pain 1 1
Tiredness 4 2 5 1 1 2 1 3

TOT SOC (80) 6 14 19 10 4 5 4 7 11

SOC-Skin and subcutaneous tissue disorders
Rash 1 2
Pruritus 2 1 1 1 1
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Erythema 1 1 2
Sweating 1 1 1 1 1 1
Urticaria 1 1
Alopecia 1 1
TOT SOC (26) 3 3 3 3 2 3 7
SOC—Cardiac disorders
Tachycardia
TOT SOC (0) - - - - - - -
SOC—Vascular disorders
Hypertension 2
TOT SOC (2) 2 - - - - - -
SOC—Nervous system disorders
Headache 2 5 5 2 2
Drowsiness 1 1
Confused state 1 1 1
Demyelination 1 1
TOT SOC (26) 1 4 7 6 - 3 2
SOC—Infections and infestations
Herpes virus infection 1 1 2
TOT SOC (4) - - 1 1 - - 2
SOC—Respiratory, thoracic and mediastinal disorders
Dyspnea 1 1
Cough 1 1
Tonsillitis 1 1
Sore throat 2 1
Rhinitis 1
TOT SOC (10) - - 1 4 1 1 3
SOC—Blood and lymphatic system disorders
Anemia 1
TOT SOC (2) - - - - - 1
SOC— Gastrointestinal disorders
Nausea 2 10 2 1 2 1
Dyspepsia 1 1 2
Diarrhea 1 1 1
TOT SOC (28) - 3 11 3 2 5 1
SOC—Immune system disorders
Uveitis 1
TOT SOC (1) - - 1 - - - -
SOC—Eye disorders
Vision disorders 1 1 1
TOT SOC (3) - 1 1 - 1 - -
SOC—Ear and labyrinth disorders
Vertigo 2 2
TOT SOC (6) - - 2 - 2 - -
SOC—Musculoskeletal and connective tissue disorders
Myalgia 1
TOT SOC (1) - - - 1 - - -

SOC-Hepatobiliary disorders

Hepatic steatosis

1

TOT SOC (1)

- - 1

4. Discussion

Pharmacovigilance studies are crucial to detect the safety profile of bDMARDs over-
coming different bias of randomized controlled trials, including short follow-up periods
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and strict inclusion criteria [14]. Accordingly, this multicenter study, aiming to assess the
safety profile of biological drugs used in the rheumatology field, increases consciousness
of AEs in a real-world setting, taking into account the data from earlier studies [15]. Ac-
cording to the literature data, our findings show that females are more frequently affected
by rheumatologic disorders. This sex bias could be linked to estrogens since they are po-
tent stimulators of autoimmunity [28-30]. Likewise, the median age of patients is in agree-
ment with data previously reported [14]. Our findings on biologics reflect current clinical
practice in using bDMARDs in the rheumatologic setting. According to the literature
[31,32], ADA was the most commonly prescribed drug in our patients, followed by ETN
and IFX. As previously observed [33,34], females had a higher significant onset of AEs
than males. We have observed that the AE incidence was higher in women compared to
men; this could be a consequence of variations in pharmacokinetic, immunological, and
hormonal factors [35].

Less than a third of the patients underwent a switch/swap and the rate of the most
common switches (ADA/ETN, ETN/GOL and ETN/ADA) was consistent with previous
studies [36-38]. Overall, ADA was the biologic agent that most frequently led to switch
and swap for both failure and AEs. However, this phenomenon is probably due to the
high prevalence of patients treated with ADA. Moreover, about 40% of patients did not
respond to a specific biologic and up to 20% were resistant to all currently available treat-
ments. For this reason, our results are in line with previous data [39].

Our results showed that patients treated with ADA or IFX were more prone to switch
towards another anti-TNFa. These findings have been described also in the inflammatory
bowel disease setting, confirming that primary non-response to TNFa inhibitors is also
associated with inferior response to second line agent such ustekinumab [40]. Based on
these data, we can state that therapeutic management of chronic inflammatory conditions
should be integrated with the analysis of the main molecular pathway involved in the
pathogenesis of the disease [41].

Although there are few data available on the safety profile of biological agents in the
rheumatologic field in the long-term, the described AEs in our study are consistent the
Summaries of Product Characteristics (SPCs). The most common AEs were administration
site conditions followed by gastrointestinal disorders, nervous system disorders and skin
and subcutaneous tissue disorders (from mild to moderate). In particular, patients treated
with ADA reported AEs related to administration site conditions mainly due to the high
occurrence of injection-related reactions. Moreover, a higher risk of causing neurological
disorders was described for ADA, which is the most involved among the TNFi with cen-
tral nervous system disorders [22]. In our study, we also reported episodes of uveitis re-
lated to the use of ADA. This phenomenon might be considered an extra-articular symp-
tom of inflammatory arthritis. Concerning skin disorders, it is well documented that anti-
TNF drugs have a key role in the onset of dermatological symptoms, such as urticaria,
erythema, and dermatitis, with a frequency ranging from 10% to 60% [42,43]. In addition,
we also detected that ABA was more commonly linked to skin reactions and could be
considered one of the risk factors for the occurrence of cutaneous AEs. In contrast to pre-
viously available literature data that demonstrated ABA’s safety profile, our data docu-
mented four cases of severe herpes virus infection compared to other bDMARDs leading
to treatment withdrawal [18,44], as reported in another study. Furthermore, focusing on
SAEs, our patients in treatment with ABA and ETN experienced severe neutropenia
mostly associated with lymphocytosis. This phenomenon is probably related to the
dysregulation of TNF ligands, such as T cells, caused by the direct action of the drug [45].
Our results reveal a better safety profile for ADA and IFX, while UST and SEC showed a
significant probability of experiencing AEs or treatment failure. This trend was deter-
mined by considering the total number of AEs and the number of patients in treatment
with the specific drug. For example, a total of 47 AEs were reported for ADA and 12 for
IFX in a total of 295 and 104 patients, respectively; on the contrary 13 AEs/21 patients for
UST and 19AEs/30 for SEC were described.
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5. Conclusions

From the very beginning, the Calabria Biologics Pharmacovigilance Program al-
lowed us to collect informative data that over time have grown and are now suitable to
be applied in clinical practice. The constant surveillance from the start date of biologic
agent administration as well as the collaboration between specialists made it possible to
monitor patients throughout the course of the disease. Our study reports data for about
800 patients affected by inflammatory arthritis and treated with biologics in a real-world
setting during a six-year study period. The stated AEs, generally mild to moderate, were
in line with those previously reported in the literature. The present data indicate that some
safety risks, particularly those associated with long-term treatment, are still undiscovered.
An aspect that should be considered concerns the origin of the data, provided only by
patients from the Calabria region, which could not be representative of the entire Italian
population. Indeed, the decision to treat a patient with a specific biologic agent may be
influenced by distinct regional policies that control the prescription of bDMARDS. For
this reason, multiregional studies could allow a better understanding of biologics safety
profile. However, any data, even from limited post-marketing investigations, are crucial
for establishing the exact relationship between AEs and a specific biologic drug.
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