( IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal

ISSN: 2581-9429 Volume 6, Issue 2, February 2026 Impact Factor: 8.2

A Critical Comparison of Biosimilars and
Biologics in Diabetes Mellitus Management:
Therapeutic Efficiency and Accessibility

Munde Anoop Bhasker' and Dr. Somkant Vasantrao Jawarkar’
"Research Scholar, Department of Pharmacy
?Professor, Department of Pharmacy
Sunrise University, Alwar, Rajasthan

Abstract: Diabetes mellitus is a rapidly growing chronic metabolic disorder that demands lifelong
pharmacological intervention, primarily through insulin-based biologic therapies. However, the high
cost of biologics limits accessibility, particularly in low- and middle-income countries. Biosimilars have
emerged as cost-effective alternatives to original biologic insulin products, offering similar efficacy,
safety, and immunogenicity profiles. This research paper provides an in-depth critical comparison of
biosimilars and biologics in diabetes mellitus management, focusing on therapeutic efficiency, clinical
outcomes, Pharmacoeconomics, patient adherence, and accessibility. Evidence from randomized
controlled trials and real-world studies suggests that biosimilars are clinically non-inferior to biologics
while significantly improving affordability and healthcare equity.

Keywords: Diabetes mellitus, biosimilars, biologics, insulin therapy, therapeutic efficiency

L. INTRODUCTION
Diabetes mellitus (DM), particularly Type 1 and insulin-dependent Type 2 diabetes, represents one of the most
significant global health challenges. According to the International Diabetes Federation (IDF, 2025), more than 537
million adults are living with diabetes worldwide, and this number is projected to rise significantly in the coming
decades.
Insulin therapy, classified under biologic drugs, remains the cornerstone of treatment for advanced diabetes. Biologics
such as insulin glargine, insulin detemir, insulin lispro, and insulin aspart have significantly improved glycemic control
and reduced complications. However, their high production cost, cold-chain storage requirements, and limited
accessibility pose challenges for widespread use.
In contrast, biosimilars are biologic medical products that are highly similar to an already approved reference biologic,
with no clinically meaningful differences in safety, purity, or potency. Regulatory agencies such as the European
Medicines Agency (EMA) and the World Health Organization (WHO) have established strict guidelines ensuring
biosimilar equivalence before approval.
This paper critically evaluates whether biosimilars can effectively replace biologics in diabetes management without
compromising therapeutic outcomes.

METHODOLOGY

This research is based on a qualitative and quantitative review of peer-reviewed literature, clinical trial data, WHO
reports, and pharmacoeconomic studies published between 2015 and 2025. Comparative analysis is conducted based
on:

Glycemic control parameters (HbA 1c, fasting glucose)

Safety and immunogenicity profiles
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Cost-effectiveness

Patient adherence and accessibility

Real-world clinical outcomes

THERAPEUTIC EFFICIENCY COMPARISON

Therapeutic efficiency is the primary determinant of insulin effectiveness in diabetes management.
Table 1: Comparative Clinical Efficacy of Biologics and Biosimilars

Parameter Biologics (Reference Insulin) | Biosimilars Clinical Interpretation

HbA1c Reduction 1.0-1.6% 0.9-1.5% No significant difference

Fasting Blood Glucose Control | Stable and predictable Equivalent control | Therapeutically similar

Postprandial Glucose Control | Effective Comparable Equivalent efficacy

Time to Action Rapid/Ultra-rapid Equivalent Bioequivalent

Duration of Effect Long-acting stability Similar profile No clinical deviation
DISCUSSION

Multiple randomized controlled trials (RCTs) demonstrate that biosimilar insulin products achieve glycemic control
comparable to originator biologics. Studies by Rosenstock (2021) and Bailey (2020) confirm non-inferiority in HbAlc
reduction and glucose variability control.

SAFETY AND IMMUNOGENICITY ANALYSIS

Safety and immunogenicity are two of the most critical parameters in evaluating any biologic or biosimilar therapy,
particularly in chronic conditions such as diabetes mellitus, where long-term administration of insulin is required. In
diabetes management, biologics such as recombinant insulin analogues have significantly improved glycemic control
and patient outcomes; however, their protein-based structure introduces the possibility of immune system recognition,
which may lead to adverse immunogenic responses. Biosimilars, being highly similar but not identical versions of these
biologics, must therefore demonstrate comparable safety and immunogenicity profiles before regulatory approval.
According to the European Medicines Agency (EMA, 2023), biosimilars are required to undergo extensive comparative
analytical, preclinical, and clinical evaluations to ensure that there are no clinically meaningful differences in safety,
purity, or potency when compared to reference biologics. This rigorous regulatory framework ensures that biosimilars
used in diabetes treatment maintain the same therapeutic risk profile as originator insulin products.

From a clinical perspective, safety in insulin therapy is primarily assessed through the incidence of hypoglycemia,
allergic reactions, injection-site reactions, weight gain, and long-term metabolic complications. Multiple randomized
controlled trials have demonstrated that biosimilar insulin products exhibit safety profiles comparable to their reference
biologics. For instance, studies on biosimilar insulin glargine have shown no significant difference in the frequency or
severity of hypoglycemic episodes when compared with originator insulin glargine (Rosenstock et al., 2021).
Hypoglycemia remains one of the most clinically significant adverse effects in insulin therapy, as it can lead to
neurological impairment, cardiovascular stress, and in severe cases, death. The equivalence in hypoglycemic risk
between biosimilars and biologics therefore provides strong evidence supporting their interchangeable safety profiles in
clinical practice.

Immunogenicity, which refers to the ability of a therapeutic protein to induce an immune response, is another essential
consideration in evaluating biosimilar safety. Insulin therapies can potentially trigger the production of anti-insulin
antibodies, which may alter drug efficacy, pharmacokinetics, and in rare cases, lead to allergic reactions. However,
modern recombinant DNA technology used in both biologics and biosimilars has significantly reduced immunogenic
potential. Comparative studies have shown that biosimilars do not exhibit increased immunogenicity compared to
reference biologics. According to Heinemann (2021), antibody formation rates in patients receiving biosimilar insulin
glargine were statistically indistinguishable from those receiving the originator product, indicating a similar immune
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tolerance profile. This finding is crucial because it confirms that structural minor variations between biosimilars and
biologics do not translate into clinically meaningful immune differences.

Furthermore, regulatory authorities such as the World Health Organization (WHO, 2022) emphasize that biosimilar
approval is contingent upon demonstrating “no clinically meaningful differences” in immunogenicity. This includes
evaluation through sensitive assays capable of detecting anti-drug antibodies and neutralizing antibodies. In most cases,
immunogenic responses observed in insulin therapies are low and transient, with no long-term clinical consequences.
This reinforces the conclusion that both biosimilars and biologics maintain a high degree of immunological safety in
diabetes treatment.

Injection-site reactions are another important safety parameter, including erythema, swelling, pain, and induration.
Clinical trials comparing biosimilars and biologics have consistently shown similar incidence rates of such reactions.
For example, a study by Bailey (2020) evaluating biosimilar insulin lispro reported no statistically significant
difference in local tolerability compared to the reference product. These findings suggest that excipients and
formulation differences between biosimilars and biologics do not meaningfully affect local tissue response.

Long-term safety considerations also include weight gain and cardiovascular risk, both of which are relevant in diabetes
management. Insulin therapy is often associated with modest weight gain due to improved glucose utilization and
reduced glycosuria. Comparative studies have shown that biosimilars do not exacerbate this effect beyond what is
observed with biologics. Additionally, there is no evidence suggesting increased cardiovascular risk associated with
biosimilar insulin use. A large observational study by Cohen (2022) found no difference in hospitalization rates,
cardiovascular events, or mortality between patients using biosimilar and reference insulin products over a 24-month
follow-up period, reinforcing long-term safety equivalence.

Pharmacovigilance systems play a crucial role in monitoring post-marketing safety of both biosimilars and biologics.
Regulatory agencies require continuous adverse event reporting to detect any rare or long-term safety signals. In
Europe and other regulated markets, biosimilars are subject to the same pharmacovigilance requirements as biologics,
ensuring ongoing safety surveillance. This system has not identified any new or unexpected safety concerns associated
with biosimilar insulin use, further validating their clinical reliability (EMA, 2023).

Another important aspect of immunogenicity analysis is switching studies, where patients transition from biologics to
biosimilars. These studies are particularly relevant for real-world clinical practice, where substitution may occur due to
cost considerations. Evidence from multiple switching trials indicates that switching does not increase immunogenic
risk or compromise glycemic control. Patients who switched from originator insulin glargine to biosimilar versions
maintained stable HbAlc levels and did not exhibit increased antibody formation (Rosenstock et al., 2021). This
provides strong clinical reassurance that biosimilars can be safely integrated into existing diabetes treatment regimens
without adverse immunological consequences.

In addition to clinical trials, real-world evidence further supports the safety equivalence of biosimilars and biologics.
Observational studies conducted in routine healthcare settings have demonstrated consistent safety outcomes across
diverse patient populations, including elderly individuals and those with comorbid conditions. These findings are
particularly important because real-world populations often present greater variability than controlled clinical trial
populations. Despite this variability, biosimilars have consistently demonstrated stable safety profiles comparable to
biologics.

The safety and immunogenicity analysis of biosimilars in comparison with biologics in diabetes mellitus management
strongly supports their clinical equivalence. Extensive regulatory evaluation, clinical trials, and real-world evidence
collectively demonstrate that biosimilars do not introduce additional safety risks or immunogenic concerns.
Hypoglycemia rates, allergic reactions, injection-site responses, and long-term outcomes remain comparable between
the two treatment categories. Immunogenicity studies further confirm that antibody formation and immune response
profiles are similar, reinforcing the biological similarity between biosimilars and reference biologics. Therefore,
biosimilars represent a safe and effective alternative to biologics in diabetes management, with the added advantage of
improved accessibility and reduced healthcare costs, ultimately contributing to more equitable diabetes care globally.
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Safety is a critical concern in biologic therapies due to potential immune reactions.

KEY FINDINGS

No clinically significant difference in adverse events between biosimilars and biologics.
Similar incidence of hypoglycemia episodes.

Comparable rates of injection-site reactions.

Minimal antibody formation differences.

INTERPRETATION
According to EMA (2023), biosimilars undergo rigorous comparability exercises including structural, functional, and
clinical assessments to ensure immunological safety equivalence.
Pharmacoeconomics and Cost Analysis
Cost remains one of the most significant barriers in diabetes treatment.
Table 2: Economic Comparison

Factor Biologics Biosimilars

Average Cost per Unit High 20-50% lower
Annual Treatment Cost Expensive Significantly reduced
Insurance Coverage Limited Expanding

Market Competition Low High

Patient Accessibility Restricted Improved

DISCUSSION

Grabowski (2020) reported that biosimilar introduction leads to substantial cost savings in healthcare systems, enabling
reallocation of resources to underserved populations. In India and other developing nations, biosimilars are particularly
impactful in improving insulin accessibility.

ACCESSIBILITY AND PUBLIC HEALTH IMPACT
Accessibility is a key determinant of diabetes outcomes in population health.

FINDINGS

Increased availability in rural and semi-urban regions.
Reduced financial burden on patients.

Improved treatment adherence due to affordability.
Expansion of government insulin programs using biosimilars.

PUBLIC HEALTH IMPLICATION
Biosimilars enhance equity in healthcare delivery, particularly in countries with high diabetes prevalence and limited
insurance coverage.

REAL-WORLD EVIDENCE (RWE) STUDIES

Real-world evidence complements clinical trial data.
OBSERVATIONS

Stable HbA 1¢ maintenance after switching from biologics to biosimilars.
No increase in hospitalization rates.

Improved medication adherence.

High patient satisfaction due to reduced cost burden.
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A longitudinal study by Cohen (2022) confirmed sustained therapeutic equivalence over a 24-month follow-up period.

CHALLENGES IN BIOSIMILAR ADOPTION
Despite advantages, several barriers exist:
Physician skepticism and limited awareness
Regulatory inconsistencies across countries

Patient perception and trust issues

Limited interchangeability policies in some regions
Marketing dominance of originator biologics

II. CONCLUSION
The comparative evaluation demonstrates that biosimilars are clinically equivalent to biologics in diabetes mellitus
management. While therapeutic efficiency remains comparable, biosimilars offer a significant advantage in cost
reduction and accessibility. Their adoption can revolutionize diabetes care by improving treatment coverage, especially
in resource-limited settings. Policymakers and healthcare providers should promote biosimilar integration through
awareness, education, and supportive regulatory frameworks.
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