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The patent expiry of Humira R© in 2018 opened up the current European market to eight adalimumab
biosimilars – (in alphabetical order) Amgevita R©, Amsparity R©, Hulio R©, Hukyndra R©, Hyrimoz R©, Idacio R©,
Imraldi R© and Yuflyma R© – for the treatment of various immune and inflammatory conditions. Amjevita,
Hadlima R©, Hyrimoz and Yuflyma have recently become available in the USA, with others expected to
reach this market in 2023 as the US patent protection for Humira ends. Although adalimumab biosimilars
demonstrate efficacy, safety and immunogenicity similar to the originator, they may differ in product
excipient(s) and preservatives, along with their device type(s). Physicians may find it both difficult and time
consuming to navigate their way among the array of available adalimumab biosimilars when they need
to make a treatment decision. This article explores the characteristics of various adalimumab biosimilars
to help clinicians navigate the various options available across Europe and the USA. In addition to drug
selection, effective patient–physician communication is needed to nurture realistic patient expectations
and minimise potential nocebo effects when prescribing biosimilars.

Plain language summary
What is this article about? This article explored the characteristics of various adalimumab biosimilars to
help clinicians navigate the various options available across Europe and the USA.
What were the results? Adalimumab biosimilars may differ between each other in product excipient(s),
preservatives and device type(s). Selection of a suitable biosimilar should be supported by any
characteristics which may support treatment adherence/satisfaction on a patient case-by-case basis. The
use of effective patient–physician communication and shared patient–physician decision making should
also be considered to support optimal therapeutic outcomes and persistence with treatment.
What do the results mean? Careful evaluation of the characteristics of different adalimumab biosimilars
could help the prescribing physician to choose the product best suited to their patient.
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Adalimumab is a fully human monoclonal antibody directed against tumour necrosis factor-alpha (TNF) which is
administered subcutaneously [1]. When bound to adalimumab, TNF can no longer interact with its receptors on the
cell surface, thus blocking the immune and inflammatory response. Humira R© was the first commercially available
formulation of adalimumab with a US marketing authorisation granted in 2003, followed by European approval in
the same year [2–5]. Humira indications include inflammatory bowel diseases (IBD: Crohn’s disease and ulcerative
colitis), chronic inflammatory rheumatism (rheumatoid arthritis [RA], non-radiographic axial spondyloarthritis,
ankylosing spondylitis, psoriatic arthritis and juvenile idiopathic arthritis), hidradenitis suppurativa, skin psoriasis,
and non-infectious intermediate, posterior, and diffuse (pan) uveitis. Due to its widespread indications and high
cost, Humira has previously been described as the world’s most lucrative drug, with sales exceeding US$20.7 billion
in 2021 [6].
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Table 1. Characteristics of Humira R© formulations and adalimumab biosimilars.
Humira R© Humira R©

(citrate free)
Amgevita R©/

Amjevita R©
Imraldi R©/

Hadlima R©
Hyrimoz R© Hulio R© Idacio R© Amsparity R© Yuflyma R© Hukyndra R©

EU/US
market†

EU/US EU/US EU/US‡ EU/US EU/US EU EU EU EU/US EU

Needle size
(G) syringe

27 29 29 29 27 29 29 29 29 29

Needle size
(G) pen

27 29 27 29 27 29 29 29 29 29

Pre-filled
syringe/pen

40 mg/- 20 mg,
40 mg,
80 mg/

40 mg,
80 mg

20 mg,
40 mg/40 mg

40 mg/

40 mg
20 mg,
40 mg,
80 mg/

40 mg,
80 mg

20 mg,
40 mg/

40 mg

40 mg/

40 mg
20 mg,
40 mg/40 mg

40 mg,
80 mg/

40 mg,
80 mg

40 mg,
80 mg/

40 mg

Citrate Yes No No No§ No No Yes No No No

Latex Yes No Yes No No No No No No No

Volume (ml)
for 40 mg
dose

0.8 0.4 0.8 0.4 0.4 0.8 0.8 0.8 0.4 0.4

Availability
of 80 mg
formulation

No Yes (since 16
Dec 2021)

No No No No No No Yes Yes (syringe
only)

Shelf life at
25◦C, days

14 14 14 31 21 14
(20 mg in
0.4 ml sterile
solution), 56
(40 mg in
0.8 ml sterile
solution)

28 30 (at 30◦C) 31 14

†As at 4 July 2023.
‡High-concentration formulation expected to reach US market in 2024.
§ Imraldi R©/Hadlima R© has been citrate-free since the beginning of 2023.

In 2018, patent expiry of Humira opened up the market to its biosimilars, whose competitive entry has
contributed to lowering adalimumab prices [2]. By the end of 2019, approximately 35% of European patients had
been switched from Humira to an adalimumab biosimilar [2]. However, the increasing availability of adalimumab
biosimilars from different manufacturers is making the treatment selection a more complex task for physicians.
Although adalimumab biosimilars demonstrate similar efficacy, safety and immunogenicity to the originator, they
may differ in product excipient(s) and preservatives, along with their device type(s). The physician may find it
both difficult and time consuming to navigate their way among the array of available adalimumab biosimilars
when they need to make a treatment decision. Likewise, while patients may find the concept of biosimilars difficult
to understand [7,8], the array of differing adalimumab biosimilar options may also provide an additional level of
confusion.

The aim of this article is to explore the characteristics of various adalimumab biosimilars to help clinicians
navigate the various options available across Europe and the USA.

Methods
For this narrative review, the PubMed database was searched for relevant articles using the search terms ‘adalimumab’
and ‘biosimilar’, as well as the specific names of adalimumab biosimilars approved in Europe and the USA (Table 1).
Additional articles were identified by ad hoc searching and review of the bibliographies of identified papers. Selection
of articles for inclusion was based on their relevance.

Biosimilars of adalimumab
Humira & biosimilar availability in Europe & the USA
The original Humira formulation included a phosphate/citrate buffering system, sodium chloride, mannitol,
polysorbate 80, and water for injection as excipients, adalimumab 40 mg (within an 0.8 ml injection volume), and
pre-filled syringes with 27-gauge (27G) needles [9]. Prior to Humira patent expiry in 2018, a new formulation was
introduced which included citrate-free excipients, a reduced 0.4 ml injection volume for a 40 mg dose (100 mg/ml
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Figure 1. Marketing dates of adalimumab biosimilars in US and Europe.

concentration), and 29-gauge (29G) syringe needles, which aimed to decrease the rate of injection-site reactions.
Humira 20 mg (50 mg/ml concentration) is currently licensed for paediatric indications, while Humira 80 mg is
licensed for a selection of adult and paediatric indications (Table 1) [2,10–28].

Biosimilars are biologic medical products that are highly similar to their reference products, but without any
clinically meaningful differences in immunogenicity, safety or effectiveness [29]. While the development and approval
of biosimilars require rigorous standards of quality, safety and efficacy [30,31], the regulatory process places greater
emphasis on pre-clinical physicochemical and functional characterization at the earlier stages of development and
less on clinical trials [30–32].

The aim of biosimilar development is to demonstrate biosimilarity, which is high similarity in terms of structure,
biological activity and efficacy, safety and immunogenicity profile [31]. A biosimilar relies on the safety and efficacy
experience gained with an originator (reference) medicine by demonstrating biosimilarity, therefore avoiding
unnecessary repetition of any clinical trials previously undertaken with the reference medicine. Where a biosimilar
is highly similar to a reference medicine, with comparable efficacy and safety in one therapeutic indication, these data
can be extrapolated to other indications already approved for the reference medicine; for adalimumab biosimilars,
this includes RA and psoriasis. This extrapolation needs to be supported by all scientific evidence generated in
comparability studies. Variability exists between each batch of biologics, both for reference products and biosimilars,
as a result of the large molecular size and complexity of biologic therapies. In addition, regulatory requirements for
biosimilars do not apply to factors such as excipients, preservatives, dose volume or the type of treatment device [31].

There are currently eight biosimilars of adalimumab available in Europe (Amgevita R© 50 mg/ml, Imraldi R© 50
and 100 mg/ml, Hyrimoz R© 50 and 100 mg/ml, Hulio R© 50 mg/ml, Amsparity R© 50 mg/ml, Idacio R© 50 mg/ml,
Yuflyma R© 100 mg/ml and Hukyndra R© 100 mg/ml), with Amjevita R© (January 2023), Hadlima R© (July 2023),
Hyrimoz (July 2023) and Yuflyma (July 2023) recently reaching the US market. Two adalimumab biosimilars
have changed their formulations since initially reaching the European market: Imraldi is now available as a high-
concentration formulation (HCF) which requires a lower volume of administration (0.4 ml vs 0.8 ml), and has
also become citrate-free [33]. Similarly, Hyrimoz HCF was approved in Europe and the USA in April 2023 [34].
While the US market has lagged behind Europe with regard to adalimumab biosimilars, with delays in availability
following earlier approval, all of the aforementioned remaining adalimumab biosimilars are expected to become
available to US-based physicians in July 2023 due to patent protections (Figure 1).
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Table 2. randomized phase 3 trials with adalimumab biosimilars, in which their clinical activity was compared with
originator adalimumab (Humira R©).
Author Investigated

biosimilar
Study design Patients n Duration,

weeks
Primary end
point

Primary end point
relative to Humira R©

Ref.

Rheumatoid arthritis

Cohen et al.
2017

ABP 501
(Amjevita R©/

Amgevita R©)

R, DB, P Moderate to severe active RA
on MTX

526 24 ACR20 at week
24

RR 1.039 (90% CI 0.954,
1.133)

[37]

Fleischmann
et al. 2018

PF-06410293
(Amsparity R©)

R, DB, P Active RA on MTX 597 78 ACR20 at week
12

Adjusted difference
-2.98% (95% CI -10.38,
4.44; 90% CI -9.25,
3.28)

[39]

Weinblatt et al.
2018

SB5 (Imraldi R©/

Hadlima R©)
R, DB, P Moderate to severe active RA

on MTX
544 52 ACR20 at week

24
Adjusted difference
0.1% (95% CI -7.83,
8.13), in PPS (n = 476)

[46]

Genovese et al.
2019

FKB327 (Hulio R©) R, DB, P Active RA on MTX 728 24–54 ACR20 at week
24

Adjusted difference
-1.6%† (95% CI -7.9,
4.7; 90% CI -7.3, 3.6), in
FAS (n = 721)

[40]

Kay et al. 2021 CT-P17 (Yuflyma R©) R, DB, P Active RA on MTX 648 24–52 ACR20 at week
24

Adjusted difference
0%‡ (95% CI -5.94,
5.94)

[42]

Plaque psoriasis

Papp et al. 2017 ABP 501
(Amjevita R©/

Amgevita R©)

R, DB, P Moderate to severe psoriasis
(PASI ≥12), not responsive to
or tolerant of conventional
systemic therapy

350 16–52 % change from
baseline PASI
score at week 16

LSM difference -2.18%
(95% CI -7.39, 3.02)

[44]

Blauvelt et al.
2018

GP2017 (Hyrimoz R©) R, DB, P Moderate to severe psoriasis
(PASI ≥12), previously treated
with phototherapy or
conventional systemic therapy

465 51 PASI75 at week
16

Adjusted difference
1.8% (95% CI -7.46,
11.15) in PPS (n = 393)

[36]

Hercogová et al.
2020

MSB11022 (Idacio R©) R, DB, P Moderate to severe psoriasis
(PASI ≥12), previously treated
with phototherapy or
conventional systemic therapy

443 52 PASI75 at week
16

Difference –1.9% (95%
CI -7.82, 4.07) in PPS
(n = 394)

[41]

Feldman et al.
2021

AVT02 (Hukyndra R©) R, DB, P Moderate to severe psoriasis
(PASI ≥12), not responsive to
or tolerant of ≥1 non-biologic
systemic therapy

413 52 % change from
baseline PASI
score at week 16

LSM difference 2.3%
(95% CI -1.34, 5.88;
90% CI -0.76, 5.29) in
FAS (n = 412)

[38]

†Crude difference in proportions calculated from data reported in the paper, namely ACR20 response rate of 74.1% with FKB327 and 75.7% with adalimumab.
‡Crude difference in proportions calculated from data reported in the paper, namely ACR20 response rate of 82.7% in each group.
ACR20: Proportion of patients achieving a 20% improvement in American College of Rheumatology criteria; CI: Confidence interval; DB: Double-blind; FAS: Full analysis set; LSM:
Least squares mean; MTX: Methotrexate; P: Parallel; PASI: Psoriasis Area and Severity Index; PPS: Per protocol set; R: Randomized; RA: Rheumatoid arthritis; RR: Risk ratio.

Efficacy & safety of adalimumab biosimilars
Clinical data on the efficacy and tolerability of adalimumab biosimilars (Amgevita/Amjevita, Imraldi/Hadlima,
Hyrimoz, Hulio, Idacio, Amsparity, Yuflyma and Hukyndra) approved by the European Medicines Agency (EMA)
and US FDA have been previously described [35–46].

All of the currently available adalimumab biosimilars have been compared with Humira in phase III randomized,
double-blind studies in patients with RA or plaque psoriasis (Table 2) [36–42,44,46]. In all these studies, the biosimilars
had clinical equivalence to Humira [36–42,44,46]. In the RA studies, clinical equivalence was based on the proportion
of patients who achieved a 20% improvement in American College of Rheumatology criteria (ACR20) at 12 weeks
(in one study with Amsparity) [39] or at 24 weeks (in the other studies with Amgevita/Amjevita, Imraldi/Hadlima,
Hulio and Yuflyma) [37,40,42,46], whereas in the psoriasis studies, clinical equivalence was based on the change from
baseline in Psoriasis Area and Severity Index (PASI) at week 16 [38,44] or the proportion of patients achieving a
75% reduction in PASI score (PASI75) at week 16 [36,41]. In all of the studies (RA and psoriasis), the criteria for
equivalence were based on the between-group difference in the primary end point falling within predefined limits
as set out by regulatory guidelines.

In addition to equivalence in the primary end point, these studies consistently showed comparable results with
regard to secondary end points, safety/tolerability and immunogenicity [36–42,44,46]. In each study, the incidence of
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any adverse events (AEs), serious AEs, AEs of special interest or discontinuation due to AEs was similar in the group
receiving the biosimilar and the group receiving Humira [36–42,44,46]. Similarly, the frequency of anti-drug antibody
development was similar with each biosimilar and Humira, as was the proportion of patients who developed
neutralising antibodies [36–42,44,46].

Most of the phase III trials included an extension phase after the assessment of the primary end point to
evaluate the 52-week efficacy and safety of the biosimilar as well as the effects of switching from Humira to the
biosimilar [36,38,40,41,47–50]. In most studies, this involved a re-randomisation of the patients who were originally
assigned to Humira to remain on Humira or to switch to the biosimilar, at week 26 in the RA studies [40,47,48] or
at week 16 in the psoriasis studies [38,41,49]. However, in one of the RA studies, all of the patients who had been
taking Humira were switched to the biosimilar (in this case, Imraldi/Hadlima) at week 24 [50], and in one of the
psoriasis studies, patients in both groups were re-randomized to continue on their current treatment (Humira or
Hyrimoz) or to undergo multiple switches (6 weeks of the alternative, then back to their original treatment for
6 weeks, then back to the alternative for 6 weeks then back to their original treatment for the remainder of the
trial) [36]. Irrespective of the study design, all the studies demonstrated that the biosimilar and Humira showed
consistent efficacy and safety/tolerability after switching [36,38,40,41,47–50].

Switching to an adalimumab biosimilar
Switching from originator adalimumab (i.e., Humira) to an adalimumab biosimilar is typically seen as a way of
providing a lower-cost alternative, along with the potential to increase treatment availability for both biologically-
naive and bioexperienced patients [51]. In clinical practice, physicians may consider switching from an originator to a
biosimilar, or even from one biosimilar to another, for numerous valid reasons such as convenience/administration
or tolerability issues, or the switch may be driven by third parties, such as payers [52]. Thus, knowledge of available
biosimilars needs to be integrated with what physicians know about their patients and their disease on a case-
by-case basis. While data on switching patients from one adalimumab biosimilar to another remain limited,
available evidence suggests a reassuring profile of effectiveness when switching between an originator biologic and
a biosimilar [53]. Multiple successive switches from originator infliximab to infliximab biosimilars are both effective
and safe in patients with IBD, regardless of the number of switches [54].

Switching patients from a 40 mg/0.8 ml formulation of adalimumab to a lower volume (40 mg/0.4 ml) dose with
fewer excipients and delivery using a smaller gauge needle has been evaluated [55]. The 40 mg/0.4 ml adalimumab
formulation was well tolerated and associated with less injection site-related pain than the 40 mg/0.8 ml adalimumab
formulation. While it remains unclear which feature(s) of the 40 mg/0.4 ml formulation (composition, volume
and/or needle size) were most responsible for the reported reduction in injection-site pain, such findings indicate
that numerous factors have the potential to reduce this type of pain and improve tolerability.

A nationwide switching program in Iceland demonstrated the importance of thorough patient information
and the possible need for individualized ‘introduction’ programs when planning a switch to biosimilars [56]. The
study assessed the impact of switching from Humira to Imraldi among patients with inflammatory disorders
(RA, IBD, or psoriasis). More patients received individualized instruction on using the Humira pen compared
with the Imraldi pen (90.5 vs 18.2%, respectively). Patients treated regularly with adalimumab preferred the
Humira injection device over the Imraldi device, even though adalimumab dosing did not vary. In addition, nearly
half (46.6%) of patients found it more difficult to use the Imraldi pen than the Humira pen due to a more painful
insertion of the needle (62.2%) and overall differing injection process (63.0%). These data indicate that patients
require individualized instructions specific to the biosimilar, and the patient’s healthcare team needs to be familiar
with any differences in device type between agents.

Physicians should remain aware that the efficacy and tolerability of active treatments, such as adalimumab biosim-
ilars, can be jeopardised by nocebo effects and their underlying psychological and neurobiological mechanisms, in
addition to a multitude of individual factors [57]. Nocebo effects represent new or worsening symptoms or adverse
events that typically occur as a consequence of patients’ negative expectations and not the pharmacologic action
of the treatment itself. Nocebo effects can therefore negatively affect treatment adherence in patients switching
from originator biologics to biosimilars, with subsequent impairment of quality of life and higher treatment costs,
and potential to damage the patient-clinician relationship. Enhanced physician-patient communication, such as
informing all patients directly about the decision to switch to a biosimilar and the reasons for this (e.g., lower cost,
fewer injection-site reactions), appears to be a useful mitigation strategy for minimizing potential nocebo effects
(and improve rates of patient acceptance and persistence); ‘soft skills’ training on the nocebo effect for medical and
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pharmacy staff may also be beneficial. Productive patient–physician communication also provides the opportunity
for patients to discuss any treatment-related issues, such as injection-site pain [58].

Injection pain
Factors contributing to pain with a subcutaneous injection can be split into three distinct groups linked to the
product, injection, or patient [58]. Factors linked to the product include formulation (ingredients, pH, buffers,
delivery volume, needle size, and type of device [syringe/pen]). Factors linked to the injection process include
injection speed, viscosity of product fluid, injection angle and technique, frequency of injection and site, temperature
of product and constituent allergens (e.g., latex). Factors linked to the patient include low body weight, injection
anxiety/phobia, dramatic perception of pain, nocebo effect, female gender, patients’ expectations, movement(s)
during the injection process and the presence of specific diseases/conditions (e.g., severe RA, fibromyalgia or
depression).

Given that originator adalimumab and its biosimilars are all administered subcutaneously, this mode of therapy
can be associated with a subjective level of local pain and irritation from the needle puncture [58]. Injection-
site reactions, which are frequently reported with originator adalimumab use, include erythema and/or itching,
bleeding, pain and swelling [55]. While injection-site pain may only be a concern to some patients, any pain and
discomfort associated with injections has the potential to negatively impact on medication adherence and overall
patient experience [58,59]. In contrast, revised drug formulations and less invasive administration devices, which may
improve the overall experience of subcutaneous administration, have the potential to positively impact on patients’
convenience and adherence [59].

A higher frequency of injections which are deemed to be painful by the patient is correlated with a larger
needle diameter [60]; thus, pain can be minimized via the use of narrower gauge needles. In addition, pain can
be minimized and patient comfort improved during subcutaneous dosing by using short (4–8 mm) and thin-wall
needles, conveniently lubricated and with sharp tips [60–64]. Anecdotal evidence suggests that, while all needles are
sharp, some patients may deem some to be ‘sharper’ or ‘more blunt’, which may impact on injection-site pain [58].

The needle size of available adalimumab biosimilars varies but is typically 29G, with Hyrimoz and Amgevita using
larger 27G needles (Table 1). For any patient who has a fear of needles (or ‘needle phobia’), an autoinjector pen
allows injections to be self-administered without the needle being seen [65].

The prescribing physician’s choice of adalimumab biosimilar will be influenced by differences in excipients,
dosing formulations, and delivery devices (pens, pre-filled syringes) (Table 1), although some patient-specific
factors may also require careful consideration, such as the presence of latex allergy, patient’s access (e.g., formulary
availability via insurer, reimbursement or cost/co-pays), or the need for prolonged stability at room temperature
(e.g., for patients who are travelling or living in student halls of residence).

Other product-related factors for consideration
Product-related factors vary widely between originator adalimumab and biosimilars, and even between biosimilars
themselves (Table 1). The differing formulations of adalimumab biosimilars need to be carefully considered for
patient suitability. Buffers, such as citrate, are frequently added to parenteral formulations to optimize solubility
and stability by pH adjustment [58], and some adalimumab biosimilars contain citrate (Table 1). The use of
citrate in the formulation of an adalimumab biosimilar may increase the sensation of injection-site pain in some
patients [55,59,66,67].

Higher volumes of injection, typically required with lower concentration formulations, are typically associated
with increased patient discomfort and sometimes pain at the site of administration, with reduced injection-site pain
reported where the use of a lower volume is possible [55,68–70]. Of note, the revised formulation of Humira which
became available in 2018 is a higher concentration formulation than the originator, thus requiring a lower volume
of administration (0.4 ml instead of 0.8 ml to deliver the same 40 mg dose) to improve tolerability [3]. Use of a
0.4 ml injection (versus 0.8 ml) to deliver a 40 mg dose of adalimumab was associated with less injection site-related
pain [55]. The revised formulation of Humira also includes fewer excipients, no longer contains citrate or latex, and
the injection devices have a smaller needle (29G vs 27G). Two randomized, crossover phase II studies in patients with
RA demonstrated improved tolerability based on injection-site pain with the revised Humira formulation (versus
the original formulation) [67]. However, the characteristic(s) of the current Humira formulation (composition,
volume, needle size) most responsible for the reported decrease in injection-site pain remains unknown.
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Availability of 80 mg formulations of adalimumab biosimilars remains important, particularly for patients with
IBD, given that therapeutic doses may need to be 80 mg or greater [71]; this allows the need for only one injection
to deliver the required 80 mg dose, and may be particularly important for those patients with a needle phobia who
want to avoid the burden of an increased number of injections and also opt for an autoinjector pen or a device with
a needle shield.

Latex hypersensitivity to injection devices for biologic therapies have been reported, but remain rare [72,73].
Adalimumab biosimilars which contain latex as part of the device should be avoided in patients with a latex allergy
due to the potential for increasingly severe allergic reactions [73]; a general lack of knowledge among providers and
nurses regarding this contraindication to therapy has been reported.

Discussion & expert opinion
When considering the use of adalimumab biosimilars, the prescribing physician may consider treatment choice based
on suitability and aim to select the best option to support adherence and optimize patient outcomes. As all currently
available adalimumab biosimilars have efficacy and tolerability similar to that of reference adalimumab, selection
of a biosimilar should be supported by any characteristics which may support treatment adherence/satisfaction on
a case-by-case basis. In addition, shared patient–physician decision making should also be considered to support
optimal patient outcomes and persistence with treatment. For patients with a needle phobia, the use of autoinjector
pens with concealed finer/shorter needles may be preferred. For patients with a lower pain tolerance/threshold,
any factors such as reduced injection volume/frequency and the inclusion of fewer excipients, which may reduce
the overall sensation of injection-site pain may be helpful. For patients with a latex allergy, adalimumab biosimilars
containing latex in their construction may be contraindicated. For physicians and healthcare staff, adalimumab
biosimilars with a longer shelf life than others may be helpful within the clinical setting. Likewise, those biosimilars
with prolonged stability (>30 days vs 14 days) at room temperature (i.e., 25◦C) may be deemed more convenient by
patients who travel and do not have access to cooler storage during extended periods. For patients with IBD where
a dose of adalimumab 80 mg may be needed, those biosimilars with an 80 mg formulation allow the convenience
of a single injection, which may be particularly preferred by individuals with a needle phobia, particularly if
administration is via an autoinjector pen.

For any adalimumab biosimilar, patients should be comfortable administering treatment to themselves and be
provided with educational support to ensure attainment of a good injection technique to minimise any injection-site
pain [58]; the patient should be able to operate the selected treatment device with relative ease, and any established
patient condition which may negatively affect this requires careful consideration by the physician.

Physicians may consider ways of minimizing or avoiding any nocebo effects associated with the switch from
originator adalimumab to a biosimilar (or from one adalimumab biosimilar to another, when required). Specific
approaches include avoidance of negative instructions and expectations, framing information to focus on the
positive attributes of treatment, and the promotion of shared decision-making and patient empowerment.

Switching from one adalimumab biosimilar to another may be required in some clinical situations, where, for
example, adherence to treatment may be suboptimal. This switch may be related to the formulation and/or device,
or where a dose of adalimumab may need to change, but without the need for additional injections.

Conclusion
In conclusion, the number of adalimumab biosimilars reaching the European and US markets will continue to
increase, particularly within the USA in the second half of 2023. Careful evaluation of the characteristics of different
biosimilars could help a practitioner to choose the product best suited to their patient. In addition, the use of
effective patient–physician communication, along with fully explaining the reasons for a switch to an adalimumab
biosimilar and a shared decision for switching, will support the overall goal of optimizing therapeutic outcomes.
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Executive summary

• Adalimumab biosimilars are available as an alternative, cost-effective treatment to Humira R©, with similar efficacy
and tolerability.

• Adalimumab biosimilars differ between each other in product excipient(s), preservatives and device type(s).
• Physicians should carefully consider which adalimumab biosimilar is most suitable for their patients on an

individual ‘case-by-case’ basis.
• Effective patient–physician communication should support realistic patient expectations and clearly explain the

reasons for switching to an adalimumab biosimilar.
• Physicians must consider ways of minimizing or avoiding any nocebo effects associated with the switch from

Humira to a biosimilar (or biosimilar to biosimilar).
• Biosimilars with reduced injection volume/frequency and the inclusion of fewer excipients may help to reduce

the overall sensation of injection-site pain.
• The use of autoinjector pens with concealed finer/shorter needles may be preferred for patients with a needle

phobia.
• Physicians should ensure that patients are comfortable administering treatment to themselves and maintain

good injection technique.
• Shared patient–physician decision making should be considered to support optimal patient outcomes and

persistence with treatment.
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