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ABSTRACT 
 

Biosimilar switching is often discussed as a single intervention, although reference-to-biosimilar, repeated 

reference–biosimilar alternation, biosimilar-to-biosimilar switching, and return to a previous product represent 

different exposure histories. Combining these sequences can make reassuring evidence appear more transferable 

than the underlying studies permit. To critically synthesize recent clinical and review-level evidence on biosimilar 

switching and identify which conclusions are directly supported, context dependent, or still unresolved across 

products, diseases, outcomes, and switching sequences. A structured critical-review approach was used. Review-

level syntheses formed the interpretive foundation, and recent randomized, prospective, registry, and real-world 

studies were examined where they added direct evidence for sequences or outcomes insufficiently represented in 

earlier reviews. Evidence was organized by product, switching direction and frequency, therapeutic context, 

outcome domain, follow-up, and study design. The approach was deliberately interpretive rather than exhaustive 

or meta-analytic. The evidence is most mature for selected anti-tumour necrosis factor agents and for single 

reference-to-biosimilar transitions. Randomized and prospective studies now provide direct support for several 

repeated-switch and biosimilar-to-biosimilar sequences, particularly involving adalimumab and infliximab, 

without consistent deterioration in pharmacokinetics, efficacy, safety, or measured immunogenicity within the 

evaluated conditions. Confidence is lower for uncommon outcomes, long-latency harms, reverse switching, some 

biologic classes, and transfer across products or care settings. Persistence and subjective post-switch symptoms 

are clinically important but cannot be treated as direct measures of molecular comparability. Biosimilar 

switching evidence is broadly reassuring but not sequence neutral. The most defensible conclusion is conditional: 

a studied product and exposure sequence may be supported for the outcomes and observation period evaluated, 

while broader class-wide or sequence-wide claims require explicit qualification. 

Keywords: Biosimilars, Switching, Multiple switching, Biosimilar-to-biosimilar switching, Reverse switching, 

Interchangeability 
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INTRODUCTION 

Biosimilar use has moved from an early focus on whether a single transition can be undertaken without loss of 

disease control toward a more complex set of questions about repeated substitutions, changes among biosimilars, 

return to a reference product, and implementation across different health systems. Systematic reviews generally 

report no consistent deterioration in efficacy, safety, or immunogenicity after evaluated switches, but their 
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conclusions arise from heterogeneous products, diseases, sequence definitions, and study designs [1-3]. The 

central interpretive problem is therefore no longer a binary determination that switching is either safe or unsafe; 

it is the calibration of each claim to the exposure history and outcomes that were actually studied. 

The density of evidence is also uneven. Adalimumab has a broad international switching literature, yet the number 

of available biosimilars, device differences, treatment indications, and local substitution policies produce diverse 

clinical contexts [4]. Infliximab is similarly well represented, especially in inflammatory bowel disease, where 

systematic synthesis is broadly reassuring but still shaped by observational designs, treatment selection, and 

variable follow-up [5]. Treating these mature anti-tumour necrosis factor evidence bases as proxies for every 

biologic would conceal important molecule-, disease-, formulation-, and assay-specific uncertainties. 

Switching evidence is embedded in a changing regulatory and economic environment. International analyses 

describe pressure toward greater regulatory convergence, while also documenting continuing jurisdictional 

variation in approval, interchangeability, and substitution frameworks [6, 7]. Expanded biosimilar availability 

may improve affordability and access even when a particular local switching sequence has not been tested in a 

randomized trial [8]. These system-level benefits are important, but they do not answer the same question as 

product-specific clinical outcomes. 

Terminology is especially consequential in the United States, where statutory interchangeability and pharmacy-

level substitution are not synonyms for biosimilarity or for a clinician-directed switch. Policy analyses continue 

to debate how regulatory change might affect access [9], and surveys show incomplete familiarity with 

interchangeability rules among clinicians and pharmacists [10]. A clinically stable patient after a switch 

contributes evidence about that treatment transition; the observation does not independently establish analytical 

comparability, and it should not be used to erase jurisdiction-specific regulatory distinctions. 

This critical review addresses that problem through a sequence-sensitive synthesis. Its purpose is to identify where 

evidence is direct, where transfer is reasonable but qualified, and where uncertainty remains because the product, 

switching direction, number of transitions, population, outcome, follow-up, or care context differs from the 

evidence used to support the claim. 

Review approach 

Design and scope 

This article uses a structured critical-review design rather than an umbrella-review design. Review-level syntheses 

provide the broad evidence map, while selected recent randomized trials, prospective cohorts, registry analyses, 

and real-world studies supply direct observations for newer switching sequences and outcome domains. The 

objective is interpretive rather than exhaustive or meta-analytic, and the article therefore does not present a 

PRISMA flow diagram. PRISMA 2020 is designed for systematic reviews with auditable identification and 

selection stages [11]; applying that structure to unavailable database-export counts would create false precision. 

The clinical scope includes single reference-to-biosimilar switching, repeated alternation between a reference 

product and one biosimilar, biosimilar-to-biosimilar switching, and reverse switching to a previous product. 

Outcomes include pharmacokinetics where reported, efficacy or effectiveness, safety, immunogenicity, treatment 

persistence, discontinuation, subjective symptoms, and patient experience. Regulatory, implementation, and 

economic evidence is included only to clarify how clinical evidence enters practice; it is not treated as proof of 

product-level clinical equivalence. 

Source identification and selection 

Sources were identified through structured scholarly web discovery conducted on 31 August 2026. Search 

concepts combined biosimilar and reference-product terminology with switch, interchangeability, substitution, 

single switching, multiple switching, repeated switching, reverse switching, and biosimilar-to-biosimilar 

switching. Outcome concepts included efficacy, effectiveness, safety, immunogenicity, anti-drug antibody, 

persistence, discontinuation, nocebo, and patient perception. Product and therapeutic-area terms were used to 

locate evidence on infliximab, adalimumab, etanercept, rituximab, natalizumab, eculizumab, inflammatory bowel 

disease, rheumatology, dermatology, oncology, and related settings. 

Candidate sources were verified against DOI-indexed records, PubMed or PubMed Central where available, 

publisher pages, and bibliographic metadata. Selection was purposive: sources were retained when they 

contributed a distinct sequence, product, outcome, methodological issue, or implementation boundary. Journal 

quartile was not used as a surrogate for evidence quality. The final evidence set contained 38 sources: 11 review-

level clinical or product-context sources, 17 primary clinical or real-world studies, and 10 methodological, 
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regulatory, economic, or implementation sources. These counts describe the composition of the curated evidence 

set; they are not screening-flow counts and should not be interpreted as evidence of exhaustive coverage. 

Critical appraisal and evidence organization 

Review-level sources were examined qualitatively for search breadth, eligibility clarity, risk-of-bias handling, 

duplicate-study overlap, synthesis method, and whether conclusions exceeded the directness of the included 

evidence. These domains were informed by AMSTAR 2 [12], but no formal AMSTAR 2 overall confidence rating 

was assigned because the evidence set included both systematic and narrative reviews. This distinction is explicit: 

narrative reviews contribute contextual interpretation but do not carry the same evidentiary weight as systematic 

reviews with reproducible methods. 

Overlap was handled by identifying recurring product–study families and avoiding the treatment of several 

reviews of the same underlying trials as independent replication. Methodological guidance for overviews 

emphasizes that primary-study overlap can inflate apparent evidence volume [13], and empirical research shows 

that overlap and discordance are frequently underreported [14]. Because complete citation matrices were not 

recoverable for every review, a corrected covered-area statistic was not calculated. The synthesis therefore relies 

on qualitative overlap control rather than a numerical overlap estimate. 

Evidence was organized across six dimensions: product and formulation; sequence and direction of switching; 

disease and prior treatment exposure; outcome domain; observation period and sampling strategy; and study 

design. Certainty was not replaced by an author-generated scoring system. Instead, the review separates 

methodological credibility from clinical directness and transferability, consistent with contemporary emphasis on 

study limitations, consistency, precision, directness, and applicability [15]. The resulting categories—directly 

supported, supported with qualification, and unresolved or indirect—are interpretive labels, not validated grades 

of evidence. 

Figure 1 shows how the evidence types, observed exposure sequences, outcome domains, and transferability 

checks are kept separate before a claim is classified. 

 
Figure 1. Sequence-sensitive map for interpreting biosimilar switching evidence. The figure separates 

evidence source, observed exposure history, outcome domain, and transferability before a clinical or 

regulatory claim is made. 

Evidence synthesis 

Review-level evidence and its boundaries 

The review-level literature is broadly concordant but not interchangeable. A systematic review of adalimumab 

switching reported generally maintained clinical outcomes across chronic immune-mediated inflammatory 

diseases while documenting substantial variation in design and switching context [16]. A review of switching 
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among biosimilars found growing support for biosimilar-to-biosimilar transitions, but also highlighted the limited 

directness of some product and sequence combinations [17]. In rheumatoid arthritis, a systematic review and 

network meta-analysis did not identify a clear comparative deterioration across evaluated tumour necrosis factor 

inhibitor switching strategies, although network assumptions and heterogeneous study designs constrain strong 

causal conclusions [18]. 

Patient-perception evidence addresses a different layer. A systematic review found heterogeneous knowledge, 

expectations, and concerns regarding biosimilars [19]. Those findings justify attention to communication and 

treatment experience, but they do not establish that every subjective symptom or discontinuation after switching 

is caused by a nocebo mechanism. An updated product-context review identified a larger biosimilar-to-biosimilar 

evidence base than earlier syntheses had captured [20]. The change is best understood as improved directness for 

selected product sequences rather than a universal class-wide conclusion. 

Table 1. Review-level evidence used in the sequence-sensitive synthesis 

Source Design and scope Principal contribution Important constraint 

Barbier et al., 

2020 

Systematic review across 

reference-to-biosimilar 

switches 

Broad synthesis of efficacy, 

safety, and immunogenicity 

Heterogeneous products, diseases, 

and switch designs 

Cohen et al., 

2022 

Systematic review of 

biosimilar-to-biosimilar 

studies 

Directly addresses a sequence 

often inferred from single-

switch evidence 

Evidence concentrated in selected 

molecules and observational 

settings 

Schmalzing et 

al., 2026 

Narrative review of etanercept 

switching 

Recent product-specific 

clinical and real-world context 

Narrative methods limit 

reproducibility and formal 

certainty assessment 

Tesser et al., 

2025 

Clinical review of adalimumab 

switching outside the USA 

Links international practice to 

US clinical interpretation 

Policy and practice translation; not 

a systematic comparative synthesis 

Lichtenstein et 

al., 2024 

Systematic review of 

infliximab switching in 

inflammatory bowel disease 

Focused assessment of 

effectiveness and safety 

Findings remain disease- and 

molecule-specific 

García-Beloso 

et al., 2022 

Systematic review of 

adalimumab switching 

Product-specific evidence 

across immune-mediated 

diseases 

Variable designs, follow-up, and 

switching contexts 

Allocati et al., 

2022 

Review of switching among 

biosimilars 

Maps biosimilar-to-biosimilar 

clinical evidence 

Uneven direct evidence across 

sequences and products 

Ascef et al., 

2023 

Systematic review and 

network meta-analysis in 

rheumatoid arthritis 

Comparative synthesis of 

tumour necrosis factor 

inhibitor strategies 

Dependent on network 

assumptions and cross-study 

comparability 

Wu et al., 

2023 

Systematic review of patient 

perceptions 

Defines communication and 

expectation as separate 

evidence domains 

Perceptions do not establish 

pharmacological causation 

Cohen and 

Bodenmueller, 

2024 

Structured update on 

biosimilar-to-biosimilar 

experience 

Captures newer products, 

populations, and indications 

Update is informative but not a 

replacement for a formal 

systematic review 

Direct evidence for multiple and biosimilar-to-biosimilar switching 

Multiple switching now has direct randomized evidence rather than support derived solely from single-switch 

studies. Trials involving adalimumab-fkjp, PF-06410293, and AVT02 evaluated repeated alternation with the 

reference product and reported pharmacokinetic, efficacy, safety, and immunogenicity findings that supported the 

predefined product-specific sequences [21-23]. The VOLTAIRE-X trial supplied corresponding evidence for BI 

695501 [24]. These studies are methodologically important because the exposure history was created by design. 

Their conclusions should nevertheless remain tied to the tested product pair, schedule, population, endpoints, and 

observation period. 
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Prospective infliximab cohorts provide complementary routine-care evidence. In inflammatory bowel disease, 

patients undergoing multiple transitions from originator infliximab to biosimilars generally maintained disease 

control without a consistent new safety or immunogenicity signal [25]. A separate real-world cohort including 

single, double, and triple infliximab biosimilar switches reported a similarly reassuring pattern [26]. These studies 

improve external validity and directly address sequences that randomized interchangeability trials may not 

reproduce, but they remain susceptible to selection, attrition, treatment-policy, and time-varying clinical 

confounding. 

The combined inference is therefore stronger than it was when repeated switching was discussed mainly by 

extrapolation: several multiple-switch sequences are supported directly. What remains unjustified is the 

conversion of those observations into a product-independent rule that every future biosimilar sequence will yield 

the same result. 

Single switching and routine-care effectiveness 

Single reference-to-biosimilar switching remains the most mature clinical evidence domain. A matched registry 

analysis of 1,024 patients with rheumatoid arthritis found broadly comparable outcomes after transition from 

originator etanercept to a biosimilar, while appropriately retaining the limitations of nonrandomized allocation 

[27]. European real-world experience with adalimumab biosimilar ABP 501 likewise supports maintained 

effectiveness and treatment persistence among initiators and switchers in inflammatory bowel disease [28]. These 

studies strengthen practical confidence, although residual confounding prevents observational concordance from 

becoming proof of formal equivalence. 

Routine-care switching also exposes outcome discordance that is hidden by a binary success–failure label. In a 

prospective inflammatory bowel disease study, a minority of patients reported nocebo-associated symptoms after 

nonmedical switching even though group-level objective disease-control, biomarker, or therapeutic-monitoring 

measures were relatively stable [29]. A single-centre adalimumab switching programme similarly showed that 

communication, treatment history, clinical support, and implementation design coexist with pharmacological 

determinants of continuation [30]. A symptom after switching deserves assessment; timing alone does not 

establish the cause. 

Reverse switching 

Reverse switching is a distinct exposure history and a clinically meaningful outcome, but it is not self-interpreting. 

A prospective long-term inflammatory bowel disease cohort examined patients who returned from infliximab 

biosimilar SB2 to the originator after an earlier switch [31]. A return to the previous product may follow objective 

deterioration, perceived loss of effect, tolerability concerns, patient preference, administration or device 

experience, supply or reimbursement changes, or several interacting causes. Unless the reason is documented and 

supported by objective disease activity, exposure, or immunogenicity data, a switch-back cannot be used as a 

direct test of biosimilar quality. 

Table 2. Directness of evidence across switching sequences 

Exposure sequence Representative evidence base Supported interpretation Residual limitation 

Single reference → 

biosimilar 

Etanercept registry analysis; 

European adalimumab cohorts 

Generally maintained disease 

control and persistence in 

studied settings 

Residual confounding, local 

implementation, and limited 

rare-event power 

Repeated reference 

↔ one biosimilar 

Randomized adalimumab 

interchangeability studies 

Direct support for predefined 

product pairs and switching 

schedules 

Does not establish every 

adalimumab product or 

sequence 

Multiple infliximab 

/ biosimilar 

sequences 

Prospective inflammatory 

bowel disease cohorts 

Broadly maintained 

effectiveness, safety, and 

measured immunogenicity 

Nonrandomized treatment 

pathways and concentrated 

disease setting 

Biosimilar A → 

biosimilar B 

Review-level synthesis plus 

product-specific routine-care 

studies 

Growing direct clinical 

feasibility evidence 

Uneven product coverage 

and heterogeneous sequence 

definitions 
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Exposure sequence Representative evidence base Supported interpretation Residual limitation 

Biosimilar → prior 

reference product 

Prospective reverse-switch 

cohort 

Documents a real exposure 

sequence and reasons for 

return 

Switch-back is not a causal 

marker of pharmacological 

failure 

Outcome-specific interpretation 

Efficacy and effectiveness 

Across the better-studied products and sequences, clinically important deterioration has not emerged as a 

consistent switching-associated pattern. Randomized trials offer internal validity for predefined switching 

schedules, whereas prospective and registry studies test effectiveness under routine care. Concordance between 

these designs is reassuring, but “no consistent deterioration detected” is more defensible than “switching has no 

effect.” The latter statement implies universal equivalence across products, patients, outcomes, and time horizons 

that the available evidence does not establish. 

Interpretation should distinguish group-level stability from individual clinical evaluation. A patient with 

measurable deterioration after a switch requires the same careful assessment applied to loss of response during 

any biologic treatment: disease fluctuation, adherence, administration, pharmacokinetics, immunogenicity, 

concomitant therapy, and unrelated illness are competing explanations. Population-level evidence informs prior 

probability; it does not eliminate individual causation or replace clinical investigation. 

Safety 

Safety findings are broadly reassuring within the observation periods and sample sizes studied. A retrospective 

analysis of a single switch from reference rituximab to Riximyo in non-Hodgkin lymphoma did not identify a 

major new safety pattern, but the cohort size and observational design constrain broader inference [32]. A 

randomized transition study of another rituximab biosimilar reported comparable safety and immunogenicity 

within the evaluated rheumatoid arthritis population [33]. These data expand the evidence beyond anti-tumour 

necrosis factor therapy while reinforcing the need for product- and indication-specific interpretation. 

Most switch studies are not powered to exclude very rare or long-latency harms. Safety conclusions should 

therefore describe what was observed rather than imply that all possible risks were ruled out. Post-marketing 

pharmacovigilance remains necessary, particularly when products, formulations, devices, populations, or 

exposure sequences change. 

Immunogenicity 

Immunogenicity is often invoked as a singular switching hazard, but measured anti-drug antibody results depend 

on assay sensitivity, drug interference, sampling schedule, prior biologic exposure, concomitant 

immunosuppression, the persistence or transience of a response, and its functional or clinical consequence. 

Comparative natalizumab evidence illustrates how analytical, assay, and clinical components can converge on a 

matching immunogenicity profile [34]. That result is informative for the evaluated product; it does not establish 

a universal antibody rate after every switch. 

An isolated assay-positive finding should not be equated automatically with loss of efficacy or a safety event. The 

clinically meaningful chain is longer: exposure history and host factors influence a detected response; the response 

may or may not alter pharmacokinetics or neutralizing activity; and any biological change may or may not produce 

an observable clinical consequence. Figure 2 makes these inferential boundaries explicit. 
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Figure 2. Safety interpretation depends on where immunogenicity evidence enters the switching sequence. 

Biosimilarity, measured immunogenicity, clinical safety, and regulatory interchangeability are connected but 

non-equivalent evidence levels. 

Persistence, discontinuation, and patient experience 

Persistence is a composite outcome rather than a direct assay of molecular comparability. Continued treatment 

can reflect effectiveness and tolerability, but also convenience, supply, reimbursement, administration device, 

clinician recommendation, patient preference, and the design of the switching programme. Conversely, 

discontinuation or reverse switching may arise without objective loss of disease control. Patient experience should 

be taken seriously without assigning a pharmacological mechanism before competing explanations are assessed. 

The term nocebo is useful when negative expectations plausibly contribute to post-switch experience, but it can 

become dismissive if applied to every discordant symptom. A defensible assessment documents the timing and 

nature of symptoms, objective disease measures, adherence and administration, concomitant treatment, 

communication conditions, and the response to any subsequent intervention. The evidence supports structured 

investigation, not automatic attribution in either direction. 

Table 3. Outcome domains and the limits of the inferences they support 

Outcome 

domain 

Pattern in the assembled 

evidence 
Permitted interpretation What remains unresolved 

Pharmacokinetics 

Comparable exposure within 

predefined randomized switching 

schedules 

Direct for the tested product, 

schedule, and population 

Exposure is not a complete 

surrogate for every clinical 

outcome 

Efficacy / 

effectiveness 

No consistent group-level 

deterioration across better-studied 

contexts 

Supports the evaluated 

transition under stated 

conditions 

Individual deterioration and 

cross-context transfer 

require assessment 

Safety 
No consistent new common 

safety pattern in evaluated studies 

Reassuring within sample size 

and follow-up 

Rare and delayed events 

remain difficult to exclude 

Immunogenicity 

Generally comparable measured 

antibody findings in studied 

products 

Meaningful when assay, 

timing, persistence, and 

consequence are specified 

Assay-positive results are 

not automatically clinically 

harmful 
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Persistence 
Often maintained, with variable 

discontinuation and switch-back 

Useful implementation and 

treatment-experience outcome 

Not a pure measure of 

biological comparability 

Patient-reported 

symptoms 

May diverge from objective 

disease measures 

Clinically important signal 

requiring investigation 

Timing alone cannot 

distinguish nocebo, disease 

fluctuation, or product effect 

Therapeutic, regulatory, and health-system context 

Evidence volume and implementation are not evenly distributed across therapeutic areas. A national rheumatology 

registry analysis showed that the drivers of new biosimilar initiation differ from the drivers of switching patients 

already receiving infliximab [35]. This matters because uptake patterns can alter who enters observational cohorts 

and why. The resulting treatment groups may differ in stability, clinician preference, payer policy, or prior 

experience before outcomes are measured. 

Eculizumab biosimilars illustrate the limits of transferring conclusions from common anti-tumour necrosis factor 

programmes to biologics used in rare, high-consequence diseases [36]. Differences in disease natural history, 

treatment criticality, infusion setting, immunogenicity relevance, outcome frequency, and acceptable uncertainty 

may change the evidence required for confident implementation. The existence of extensive adalimumab or 

infliximab experience provides scientific context, not a substitute for direct evidence where the clinical stakes or 

biological setting differ. 

Treatment history further modifies interpretation. European analyses of ABP 501 show that persistence and 

switching patterns vary across rheumatologic diseases and prior treatment pathways [37]. Broader real-world 

experience across rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, and psoriasis supports practical 

use while also showing why disease-specific care pathways cannot be collapsed into one generic switching 

population [38]. 

Regulatory conclusions require their own boundary. Biosimilarity is established through a totality of analytical, 

functional, pharmacokinetic, and clinical evidence. Clinical switching studies evaluate defined exposure 

transitions. Interchangeability and pharmacy-level substitution are jurisdiction-specific legal and regulatory 

constructs. These layers may inform one another, but none should be used as a substitute for another. In particular, 

a stable clinical switch does not recreate the analytical biosimilarity assessment, and a regulatory designation 

should not be presented as proof that every conceivable multi-product sequence has been tested clinically. 

Principal interpretation 

The most defensible synthesis is both reassuring and bounded. Across systematic reviews, randomized studies, 

and prospective cohorts, switching has not produced a reproducible pattern of reduced efficacy, new common 

safety problems, or clinically consequential immunogenicity in the well-studied products and sequences. Direct 

evidence for multiple switching has materially expanded, especially for selected adalimumab and infliximab 

programmes. The remaining uncertainty is not evidence of a hidden universal hazard; it reflects incomplete 

coverage of products, sequences, populations, outcomes, and time horizons. 

This conclusion differs from a blanket assertion that all switching is interchangeable. Single switching, repeated 

alternation with one biosimilar, changes between biosimilars, and reverse switching create different exposure 

histories. Evidence transfer is most credible when analytical similarity is established, the product and formulation 

are closely matched to the evidence base, the sequence has been observed directly, the disease and prior exposure 

are comparable, and outcomes are measured with adequate duration and appropriate assays. As these conditions 

diverge, claims should become more qualified rather than remaining unchanged. 

Why apparently discordant findings can coexist 

Several apparent contradictions disappear when outcome levels are separated. Persistence may decline while 

objective disease control remains stable because continuation also reflects expectations, device experience, access, 

and programme design. Reverse switching may occur without evidence of pharmacological inferiority because 

the reason for return can be preference, logistics, or subjective experience. Anti-drug antibodies may be detected 

without altered exposure or clinical response. Regulatory interchangeability may differ among jurisdictions even 

when the underlying products meet biosimilarity standards. These findings are not mutually exclusive; they 

answer different questions. 

Differences among reviews can also arise from search dates, eligible study designs, therapeutic-area mix, 

definitions of switching, treatment-naive versus previously treated populations, outcome windows, and whether 
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a review counts every switch event or every patient. A review dominated by single infliximab transitions in stable 

inflammatory bowel disease should not be expected to produce the same evidentiary scope as a review focused 

on multiple adalimumab alternations or on patient perceptions. Critical synthesis requires examination of these 

design features before comparing conclusions. 

Implications for clinical practice and evidence generation 

For practice, the sequence-sensitive approach supports planned switching when the product and context are 

represented by reassuring evidence, while preserving individualized evaluation of unexpected deterioration. 

Baseline disease status, prior biologic exposure, relevant objective measures, and reasons for switching should be 

documented. Communication should explain the evidentiary basis and practical changes without overstating 

certainty. When symptoms or discontinuation occur, clinical teams should evaluate disease activity, adherence, 

administration, pharmacokinetics where relevant, immunogenicity when clinically indicated, and implementation 

factors before assigning causation. 

For research, the priority is not an indiscriminate demand for a randomized trial of every theoretical sequence. 

Higher-value studies should target genuine transferability gaps: underrepresented biologic classes; biosimilar-to-

biosimilar sequences created by procurement changes; reverse switching with documented reasons and objective 

outcomes; longer follow-up for persistence and uncommon harms; harmonized immunogenicity sampling; and 

prospective capture of patient experience alongside clinical and pharmacological measures. Transparent sequence 

notation would also improve future synthesis by making the order, direction, and number of transitions explicit. 

Table 4. Transferability boundaries and priority evidence gaps 

Boundary 
Where evidence is 

comparatively mature 
Residual uncertainty Priority evidence response 

Product and 

formulation 

Strongest for selected 

adalimumab, infliximab, and 

etanercept programmes 

Transfer to underrepresented 

molecules, devices, and 

formulations 

Product-specific studies when 

mechanism, formulation, or 

clinical stakes differ materially 

Sequence and 

direction 

Direct evidence for several 

single and repeated sequences 

Longer biosimilar chains and 

reverse switching 

Report every transition in order 

and analyze sequence-specific 

outcomes 

Population and 

prior exposure 

Often stable patients with 

established biologic use 

Treatment-naive, unstable, 

rare-disease, and highly 

comorbid populations 

Stratified analyses with baseline 

state and prior exposure 

documented 

Follow-up and 

event frequency 

Adequate for common short- 

to medium-term outcomes 

Rare events, delayed 

immunogenicity, long-term 

persistence 

Larger linked registries and longer 

prospective follow-up 

Outcome and 

assay 

Common efficacy and safety 

outcomes; variable 

immunogenicity methods 

Cross-study comparability 

and clinical meaning of 

antibody findings 

Harmonized outcomes, assay 

reporting, timing, and consequence 

mapping 

Care-system 

context 

Evidence from diverse but 

unevenly represented systems 

Effects of procurement, 

communication, substitution 

policy, and access 

Embed implementation measures 

in comparative clinical studies 

Strengths and limitations 

The principal strength of this review is conceptual precision. It prevents single, multiple, biosimilar-to-biosimilar, 

and reverse switching from being treated as equivalent; separates clinical outcomes from regulatory designations; 

and integrates objective outcomes with persistence and patient experience without reducing one to another. The 

synthesis also includes recent randomized and real-world studies that postdate several major reviews. 

The limitations are substantial and should define how the article is used. Source identification was structured but 

not exhaustive and did not use duplicate independent screening or a reproducible multi-database systematic-

review workflow. The review should therefore not be read as an umbrella review, a complete global census, or a 

meta-analysis. The evidence set contains overlapping primary-study families, and overlap was controlled 

qualitatively rather than through a complete citation matrix. Review-level sources differ in methodological rigor, 

and narrative reviews were used for context rather than treated as equivalent to systematic reviews. 
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The primary evidence is concentrated in anti-tumour necrosis factor agents and inflammatory diseases. Many 

studies are observational, follow-up is variable, immunogenicity methods are heterogeneous, and rare outcomes 

remain difficult to evaluate. The review also does not produce a validated certainty score. Its claim-status labels 

are intended to discipline interpretation by making directness and transferability visible, not to replace established 

evidence-certainty methods. 

CONCLUSION  

Biosimilar switching is generally supported in the products, populations, and exposure sequences that have been 

studied directly. Evidence for several repeated and biosimilar-to-biosimilar sequences is now substantive enough 

that these practices should not be described as supported only by extrapolation from single switching. Confidence 

nevertheless remains conditional on product identity, sequence and direction, disease context, prior exposure, 

outcome, assay strategy, and observation period. 

A sequence-sensitive interpretation preserves the reassuring clinical signal while avoiding a universal claim that 

the evidence does not support. It also clarifies why persistence, subjective symptoms, immunogenicity, reverse 

switching, and regulatory interchangeability require connected but distinct analyses. The appropriate endpoint is 

calibrated confidence: direct support where evidence matches the claim, explicit qualification where transfer is 

reasonable, and clearly defined uncertainty where it is not. 
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