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The Nobel Prize in Physiology or Medicine 1984 was awarded 
jointly to Niels K. Jerne, Georges J.F. Köhler and César Milstein 
“for theories concerning the specificity in development and 
control of the immune system and the discovery of the principle 

for production of monoclonal antibodies”
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1. MEASURING BIOLOGICAL DRUG LEVELS AND 
THE RELEVANCE OF TROUGH LEVELS, INCLUDING 
ANTI-DRUG ANTIBODIES:

Biologics as Personalized-Precision Medicines

1.1 Introduction

Biological drugs—such as monoclonal antibodies—have 
transformed the treatment landscape for various autoimmune 
diseases, cancers, and other chronic conditions. Despite 
their remarkable therapeutic potential, these agents are also 
associated with high costs and variable patient responses. 
Consequently, measuring biological drug levels (particularly 
trough levels) and detecting anti-drug antibodies (ADAs) have 
become central strategies for optimizing therapy, reducing 
adverse effects, and managing healthcare costs. This article 
provides an overview of why and how monitoring trough levels 
and ADAs can enhance personalized medicine, ensuring that 
patients achieve optimal benefit from biologic therapies.

1.2 Background: Therapeutic Drug Monitoring in Biologics

Therapeutic drug monitoring (TDM) involves measuring drug 
concentrations at specific time points to guide dosing and improve 
clinical outcomes. In the realm of biologics (e.g., rituximab, 
infliximab, pembrolizumab), TDM is particularly crucial because:

	 • Effectiveness: Ensuring sufficient drug concentration to 
achieve disease suppression or tumor response.

	 • Prevention of Toxicity: Avoiding adverse effects by detecting 
excessively high levels.

	 • Patient Compliance: Identifying whether patients are 
consistently receiving their biologic treatment.

	 • Dose Adjustment: Tailoring therapy based on individual 
metabolism, organ function, and concomitant medications.
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	 • Predicting Clinical Outcomes: Linking drug levels to 
measurable treatment responses or relapse rates.

These factors underscore the importance of regular, methodical 
monitoring—especially in expensive and sometimes immunogenic 
biologic therapies.

Key Point: Individualizing therapy through TDM can lead to more 
consistent disease control and potentially lower healthcare costs 
by reducing treatment failures and unnecessary dose escalations.

1.3 Trough Levels: Definition and Significance

A trough level is defined as the lowest concentration of a drug 
in the bloodstream, typically measured immediately before 
administering the next dose. For example, if a biologic is given 
intravenously every two weeks, the blood sample for the trough 
level is usually drawn just before the infusion.

Why Trough Levels Matter

1. Sustained Therapeutic Effect
By confirming that drug concentrations do not fall below the 
minimum effective level, clinicians can ensure continuous 
disease control.

2. Identifying Under-Dosing
Low trough levels may signal that a patient requires higher or 
more frequent dosing, especially if clinical symptoms persist.

3. Preventing Over-Dosing
Very high trough levels can increase the risk of serious adverse 
events and unnecessary costs.

4. Cost-Efficiency
Trough level monitoring prevents both overuse and underuse 
of biologics—essential for therapies that can cost thousands of 
dollars per infusion cycle.
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Clinical Relevance Example: In inflammatory bowel disease (IBD), 
monitoring infliximab trough levels using validated enzyme-
linked immunosorbent assays (ELISAs), such as SHIKARI® 
Q-Inflixi (Matriks Biotek®), has been shown to predict clinical 
remission and reduce the likelihood of disease flare-ups.

1.4 Anti-Drug Antibodies (ADAs): Mechanism and Impact

What Are ADAs?

Anti-drug antibodies (ADAs) are antibodies produced by the 
patient’s immune system that recognize and bind to biologic 
agents. This response can occur because biologics are often 
partly or wholly derived from non-human (e.g., murine) sequences 
or are recognized as “foreign” even if largely humanized.

How ADAs Affect Therapy

	 • Neutralization of Drug: Some ADAs block the drug’s active 
site, rendering it ineffective.

	 • Accelerated Clearance: Even if they do not neutralize the 
drug, ADAs can form immune complexes that the body eliminates 
more rapidly, shortening the drug’s half-life.

	 • Loss of Efficacy: Patients may experience disease relapse 
or progression if ADAs significantly reduce drug levels.

	 • Increased Costs: As the effectiveness wanes, clinicians 
may need to escalate the dose or switch to alternative, often 
more expensive therapies.

Connection to Trough Levels: The presence of high ADA titers 
often correlates with low trough levels, illustrating the direct 
relationship between immunogenicity and reduced drug 
availability.
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1.5 Clinical Implications: Monitoring and Decision-Making 

Measuring Trough Levels and ADAs

1. Blood Sample Timing
Drawn just before the next scheduled dose to capture the lowest 
concentration.

2. Tests Conducted
	 - Drug Concentration (e.g., Infliximab, Rituximab, Pembrolizumab)
	 - ADA Presence and Titer (quantitative immunoassays such 
as Shikari® (Q-ATI) Anti-Infliximab ELISA w/confirmation from 
Matriks Biotek®)

Based on These Measurements

	 • Low Drug, High ADA
	 Indicates an immune-mediated reduction in drug 
effectiveness. Switching to a different class of biologic or using 
immunosuppressive adjunct therapy might be necessary.

	 • Low Drug, Low ADA
	 Suggests under-dosing or rapid clearance not primarily 
driven by ADAs. A dose increase or more frequent administration 
may be recommended.

Case Example: A patient with a B-cell malignancy on rituximab 
therapy was found to have subtherapeutic trough levels and 
positive ADAs measured by a specialized kit. The clinical 
team switched to an alternative anti-CD20 agent with lower 
immunogenicity, which restored disease control.

1.6 Cost-Effectiveness of TDM and ADA Monitoring

High Cost of Biologics

Biological therapies are among the most expensive treatments 
due to complex manufacturing processes. In conditions like 
rheumatoid arthritis, Crohn’s disease, or metastatic cancers, 
long-term therapy can impose a significant financial burden on 
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patients and healthcare systems alike. Estimated cost effectivity 
by proactive measurements of biological drugs are minimum 
between 10-15%.

Value of Monitoring

1. Avoiding Overuse
Patients with adequate trough levels may not need an increased 
dose, potentially saving thousands of dollars per year.

2. Early Resistance Detection
Identifying ADA formation early can prevent prolonged periods 
of ineffective therapy, thereby reducing the cost of additional 
interventions and hospitalizations.

3. Personalized Dosing
Fine-tuning doses to each patient’s needs can prolong the drug’s 
utility and improve outcomes, justifying the cost of testing.

Economic Model Example: Studies using SHIKARI® ELISA kits 
from Matriks Biotek® for infliximab trough levels and ADAs have 
demonstrated an overall reduction in healthcare costs by minimizing 
ineffective treatments and maximizing remission rates in IBD.

1.7 Practical Recommendations

1. Routine Trough and ADA Testing
	 - Schedule blood draws consistently to ensure accurate 
comparisons over time.
	 - Integrate test results into clinical decision algorithms to 
adjust doses or switch therapies.

2. Collaborative Care
	 - Involve pharmacists, nurses, and other specialists in 
interpreting results and educating patients about the importance 
of consistent dosing and adherence.
	 - Communication between gastroenterologists, rheumatologists, 
or oncologists and laboratory experts is essential to optimize 
testing schedules and interpret data accurately.
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3. Patient Education
	 - Inform patients about the role of TDM in preventing disease 
flares and unnecessary side effects.
	 - Emphasize compliance and the potential development of 
ADAs if doses are missed or treatment intervals are altered 
without medical guidance.

1.8 Conclusion

Measuring trough levels and detecting anti-drug antibodies 
are fundamental to delivering precision medicine in the era of 
biologic therapies. Trough level assessments ensure patients 
remain within the therapeutic window, maximizing benefit while 
minimizing risk. Simultaneously, monitoring ADAs provides 
critical insights into why therapy may fail, guiding timely 
interventions such as dose adjustments or drug class switches. 
In combination, these strategies can improve clinical outcomes, 
enhance patient quality of life, and help control the escalating 
costs associated with biologic treatments.

Call to Action: Clinicians should incorporate routine trough 
level and ADA testing—using validated assays such as SHIKARI® 
ELISA kits—into their biologic treatment protocols. By doing so, 
we take a significant step toward truly personalized therapy—
achieving better results for patients while protecting healthcare 
resources.
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2. ANTI-IDIOTYPE ANTIBODIES, ANTI-DRUG ANTIBODIES, 
AND IMMUNOGENICITY IN BIOLOGICAL THERAPIES:

An Integrative Review

2.1 Abstract

Biological therapies—including monoclonal antibodies, fusion 
proteins, and cytokines-are increasingly essential in the 
management of autoimmune diseases, cancers, and other chronic 
conditions. However, these agents can elicit immune responses 
leading to the production of anti-drug antibodies (ADAs). Among 
these ADAs, anti-idiotype antibodies (anti-Id Abs) specifically 
target the variable regions (idiotypes) of therapeutic antibodies 
or other protein biologics. This article provides an overview of 
the underlying immunological concepts, beginning with Niels 
Jerne’s network theory, and explores how anti-idiotype antibodies 
influence the efficacy, safety, and pharmacokinetics of biologics. 
We discuss the formation, clearance, and pathological potential 
of immune complexes composed of antibody–anti-idiotype pairs, 
along with strategies to mitigate unwanted immunogenicity. 
Special attention is paid to immune checkpoint inhibitors (ICIs) 
and their immunogenicity profiles. Finally, we offer a summary of 
current best practices and an outlook on future research directions.

2.2 Introduction

Biological drugs—or “biologics”—are pivotal in modern 
therapeutics. Their high target specificity often translates into 
improved efficacy with fewer off-target effects compared to 
traditional small-molecule drugs. Despite these advantages, 
the immune system can recognize biologics as foreign proteins, 
triggering the production of anti-drug antibodies (ADAs). ADAs 
can be binding (non-neutralizing) or neutralizing, with anti-
idiotype antibodies representing a critical subset that targets the 
antigen-binding site (idiotype) of the therapeutic antibody itself.
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Key Terms

	 • Idiotype: Unique antigenic determinants on the variable 
(Fab) region of an antibody.

	 • Anti-Idiotype Antibody (Anti-Id Ab): An antibody that 
binds specifically to the idiotype of another antibody.

	 • Immunogenicity: The propensity of a substance to trigger 
an immune response, which can be either desirable (as in 
vaccines) or undesirable (as in therapeutic proteins).

2.3 Jerne’s Network Theory and Anti-Idiotype Antibodies

Jerne’s Immune Network Concept

In the 1970s, Niels Jerne proposed a network theory suggesting 
that the immune system is inherently self-regulatory. Each 
antibody carries a unique set of idiotopes (epitope-like structures 
on its variable region), making up its “idiotype.” The immune 
system can generate anti-idiotype antibodies that bind these 
idiotopes, forming a regulatory loop that can either enhance or 
suppress ongoing immune responses.

Biological Role of Anti-Idiotype Antibodies

	 • Regulatory Mechanism: Anti-idiotype antibodies can 
down-regulate excessive antibody production by neutralizing 
the B-cell clones’ idiotypes, aiding in immune homeostasis.

	 • Antigen Mimicry: In some cases, the anti-idiotype 
antibody resembles the original antigen’s structure, thereby 
acting as a functional “internal image” of the antigen. This 
phenomenon has been explored in vaccine design (e.g., certain 
cancer immunotherapies).

	 • Pathological Potential: Disruptions in this network 
may lead to autoimmunity or inadequate immune responses, 
emphasizing the fine balance the network maintains.
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2.4 Anti-Idiotype Antibodies in the Context of Biological Drugs 

Formation of Anti-Idiotype Antibodies

When patients receive a therapeutic biologic (e.g., a monoclonal 
antibody for rheumatoid arthritis), their immune system 
may recognize the idiotype on the drug as a novel antigenic 
determinant, prompting a cascade:

1. T-Helper Cell Activation

2. B-Cell Activation → Production of anti-idiotype antibodies.

Neutralizing vs. Non-Neutralizing Anti-Idiotype Antibodies

1. Neutralizing Anti-Idiotype Antibodies
	 - Prevent the biologic from binding to its target, leading to 
loss of efficacy.

2. Non-Neutralizing Anti-Idiotype Antibodies
	 - Do not block the drug’s binding site but can form complexes 
that hasten clearance or contribute to immune complex 
deposition.

Clinical Impact

	 • Loss of Drug Efficacy: Neutralizing ADAs (anti-Id) directly 
compromise therapeutic outcomes.

	 • Altered Pharmacokinetics: Formation of immune complexes 
can increase clearance rates, reducing effective drug levels.

	 • Immune Complex Pathology: Persistent complexes may 
trigger inflammation and Type III hypersensitivity reactions.

	 • Potential Autoimmune Reactions: In rare instances, 
cross-reactivity with endogenous proteins can precipitate 
autoimmunity.
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2.5 Anti-Drug Antibodies and Immunogenicity

Understanding Immunogenicity

Immunogenicity is the likelihood that a therapeutic protein 
induces an immune response. While desired in vaccines, it is 
often problematic for biologics intended to perform specific 
functions in the body without eliciting robust immune reactions.
Factors Influencing Immunogenicity

1. Drug-Related Factors
	 - Degree of humanization (e.g., murine vs. chimeric vs. fully 
human).
	 - Aggregation or presence of impurities in the formulation. 
Concern for biosimilars. Development of anti-drug antibodies 
may not be same in reference and biosimilar drug.
	 - Route of administration (subcutaneous often more immunogenic 
than IV).

2. Host-Related Factors
	 - Genetic predisposition (HLA haplotypes).
	 - Immune status, comorbidities (e.g., autoimmune diseases).

3. Treatment Protocol
	 - Frequency and duration of dosing regimens.
	 - Concomitant immunosuppression (e.g., methotrexate can 
decrease ADA formation).

4. Managing and Mitigating Unwanted Immunogenicity
	 - Biologic Engineering: Using fully humanized or human 
monoclonal antibodies.
	 - Immunosuppressive Co-Treatment: Low-dose methotrexate 
with infliximab in rheumatoid arthritis.
	 - Dosing Strategies: Induction regimens to saturate immune 
responses early.
	 - Monitoring and Early Intervention: Regular testing for 
ADAs, especially neutralizing antibodies (NAbs).
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2.6 Clearance and Pathology of Antibody–Anti-Idiotype Complexes

Clearance Mechanisms

1. Complement Activation: Immune complexes activate the 
classical complement pathway, leading to opsonization and 
phagocytosis.

2. Fc Receptors: Phagocytes recognize the Fc region of bound 
antibodies, promoting endocytosis and degradation.

3. RBC Shuttle: Red blood cells (via CR1) can bind complement-
coated complexes, transporting them to the liver and spleen for 
disposal.

4. Renal Excretion: Small immune complexes may be filtered 
out in the kidneys if not cleared by phagocytes.

	 Pathological Outcomes

	 • Tissue Deposition: Unduly large or persistent complexes 
can deposit in joints, vessels, and glomeruli, causing inflammation 
(e.g., vasculitis, glomerulonephritis).

	 • Chronic Inflammatory States: Deposition can exacerbate 
autoimmune diseases like rheumatoid arthritis or lupus.

	 • Serum Sickness-Like Reactions: Systemic manifestations 
(fever, rash, arthralgias) due to widespread immune complex 
deposition.

2.7 Assays for Detecting Neutralizing Antibodies

General Principle of NAb Assays

NAb assays measure the capacity of patient-derived antibodies 
to block the biologic’s function.
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1. Cell-Based Assays
	 - Evaluate whether test samples inhibit the biologic’s activity 
in a cellular context (e.g., reporter cell lines).

2. Non-Cell-Based Assays
	 - Often ELISA-based, measuring inhibition of ligand-receptor 
interactions.

T-CAP NAb Assay

T-CAP NAb assay (Target Capture Neutralizing ELISA, Matriks 
Biotek®) is a specialized test designed to detect neutralizing 
antibodies (NAbs) against therapeutic biologics by measuring 
the functional inhibition of drug–target binding. This approach 
goes beyond simple antibody detection, providing deeper 
clinical and regulatory insights into how anti-drug antibodies 
may reduce a treatment’s efficacy or safety. By identifying 
neutralizing potential early, the T-CAP NAb assay aids in 
optimizing dosing strategies, guiding therapeutic switches, and 
ensuring compliance with evolving regulatory requirements.

2.8 Immunogenicity of Immune Checkpoint Inhibitors (ICIs)

Overview of Checkpoint Inhibitors

ICIs (e.g., Pembrolizumab, Nivolumab, Ipilimumab, Atezolizumab, 
Durvalumab) revolutionize cancer therapy by lifting inhibitory 
signals on T cells, enabling enhanced tumor cell killing.

Prevalence of ADAs

ADA rates differ by drug and patient factors. For example:

	 • Nivolumab (PD-1): ~10–14% ADA prevalence (mostly 
binding, minimal clinical impact).

	 • Pembrolizumab (PD-1): indicated ~1–2% ADA prevalence 
(may not be the case in real world settings, https://www.nature.
com/articles/s41598-021-98700-7).

https://www.nature.com/articles/s41598-021-98700-7
https://www.nature.com/articles/s41598-021-98700-7
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	 • Atezolizumab (PD-L1): ~40% binding ADA, 5–10% 
neutralizing, can impact efficacy.

Clinical and Pharmacological Consequences

	 • Reduced Therapeutic Efficacy: Neutralizing ADAs may 
diminish checkpoint blockade.

	 • Faster Clearance: Drug–ADA complexes are more rapidly 
removed from circulation.

	 • Potential for Immune-Related Adverse Events: While 
ICIs already carry a risk of autoimmune toxicities, ADAs could 
theoretically worsen these outcomes, though evidence is less 
robust than for decreased efficacy.

2.9 Summary and Outlook

	 • Jerne’s Network Theory illuminates how anti-idiotype 
antibodies naturally regulate immune responses through 
idiotype–anti-idiotype interactions.

	 • In the clinical arena, anti-idiotype antibodies (a key subset 
of ADAs) can neutralize or hasten the clearance of therapeutic 
biologics, undermining treatment efficacy.

	 • Unwanted immunogenicity remains a central challenge. It 
can lead to tissue-damaging immune complexes or diminished 
drug concentrations.

	 • Immune Checkpoint Inhibitors exhibit varied ADA profiles, 
yet immunogenicity can compromise their groundbreaking 
effectiveness in oncology.

Optimized Biologic Design: Advances in engineering fully human 
or modified antibodies will continue to reduce immunogenicity, 
lowering the incidence of anti-idiotype and other ADAs.
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Personalized Medicine: Identifying genetic markers (e.g., HLA 
associations) that predispose patients to higher immunogenic 
responses may guide drug selection and dosing strategies.

Enhanced Monitoring Techniques: Next-generation assays 
(e.g., highly sensitive cell-based NAb tests) will improve early 
detection of neutralizing anti-idiotype antibodies, allowing 
timely therapeutic adjustments.

New Immunomodulatory Approaches: Combination therapies with 
novel immunosuppressants or tolerogenic strategies may further 
mitigate ADA formation without undermining therapeutic benefits.

Concluding Remarks:

For pharmaceutical professionals and clinicians, a comprehensive 
understanding of anti-idiotype antibodies, anti-drug antibodies, 
and immunogenicity is pivotal for optimizing biologic therapies. 
Strategic drug design, careful patient monitoring, and proactive 
management of immune responses can significantly improve 
clinical outcomes, reinforcing biologics as cornerstones of 
modern medicine.
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3. T-CAP NAb ASSAYS FROM MATRIKS BIOTEK®:

A Comprehensive Overview

3.1 Introduction

Therapeutic biologics have revolutionized the treatment of 
numerous diseases by specifically targeting key molecular 
pathways. However, they can also induce immune responses, 
leading to the formation of anti-drug antibodies (ADAs). Among 
these ADAs, neutralizing antibodies (NAbs) are of particular 
concern because they can significantly reduce a drug’s 
therapeutic efficacy and, in some cases, cause serious adverse 
effects.

To address the critical need for accurate and functional detection 
of NAbs, Matriks Biotek® offers the T-CAP NAb Assay™ 
(Target Capture Neutralizing ELISA Test). This technology 
not only identifies the presence of ADAs but, more importantly, 
determines whether these antibodies can block the interaction 
between the therapeutic drug and its biological target.

3.2 What Are T-CAP NAb Assays?

T-CAP stands for Target Capture. Unlike simple binding assays 
that only confirm the presence of ADAs, the T-CAP assay is 
designed to measure the functional capacity of antibodies to 
neutralize a biologic. This involves assessing whether patient-
derived antibodies prevent the therapeutic agent from binding to 
its intended target (receptor, ligand, or other molecular structure).

Key Points

1. Target Capture Approach
	 - Either the biologic or its target (e.g., receptor, ligand) is 
immobilized on an assay surface.
	 - Patient serum (potentially containing NAbs) is introduced 
to determine if it blocks the biologic–target interaction.
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2. Functional Readout
	 - By directly measuring the loss of interaction between the 
biologic and its target, T-CAP assays offer a clinically relevant 
measure of the neutralizing potential of ADAs.

3.3 How the T-CAP NAb Assay Works

1. Assay Setup
	 - The capture component (the drug’s binding partner or 
receptor) is coated onto an ELISA plate.
	 - The therapeutic biologic (drug) is then added, allowing it to 
bind to the target.

2. Sample Incubation
	 - Patient serum or plasma, which may contain anti-drug 
antibodies, is introduced.
	 - If neutralizing antibodies are present, they will block the 
drug’s binding to the captured target.

3. Detection and Readout
	 - Unbound or non-blocked drug is detected via a labeled 
secondary reagent.
	 - A reduction in the detected signal corresponds to the 
presence—and potency—of neutralizing antibodies.

3.4 Advantages and Applications

1. Physiologically Relevant
	 - The T-CAP NAb assay directly tests the drug–target interaction, 
mirroring the in vivo mechanism of therapeutic action and 
neutralization.

2. High Specificity for Neutralization
	 - Unlike binding assays that detect all ADAs (including non-
neutralizing antibodies), T-CAP NAb assays are focused on 
antibodies that actually inhibit the drug’s biological function.
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3. Informs Clinical Decision-Making
	 - Clinicians can correlate NAb levels with patient response 
or loss of efficacy.
	 - Early detection of high neutralizing titers may prompt 
dosage adjustments or a switch to an alternative therapy.

4. Regulatory Compliance
	 - Regulatory agencies (FDA, EMA) increasingly require 
functional immunogenicity data for biologics.
	 - T-CAP NAb assays fulfill this requirement by demonstrating 
the actual impact of ADAs on drug activity.

3.5 The Importance of Measuring ‘Free’ Neutralizing Antibodies

Biological therapeutic proteins can induce both neutralizing 
(NAb) and non-neutralizing ADAs. While non-neutralizing 
ADAs bind the drug without affecting its ability to bind to the 
target, NAbs prevent the drug from binding its target or block 
downstream signaling upon binding. In some cases, NAbs may 
even cross-react and neutralize an endogenous counterpart, 
potentially leading to severe physiological disturbances.

Why Monitor NAbs?

	 • Therapeutic Efficacy: High NAb titers can negate the drug’s 
therapeutic effect.

	 • Safety Considerations: Immune complex formation can lead 
to infusion reactions or immune complex–mediated disorders.

	 • Tailored Patient Management: Patients with high neutralizing 
titers may require alternative therapies or combination treatments.

3.6 T-CAP NAb Assay™ for Testing ‘Free’ Neutralizing ADAs

A T-CAP NAb assay evaluates the blocking ability of patient-
derived antibodies on the drug–target interaction. In Target 
Capture Competitive Ligand Binding NAb assays, NAbs and 
the target compete for the same binding site on the drug. If the 
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patient’s NAbs have high affinity or are present in sufficient 
quantity, they will reduce the measurable drug–target binding.

Recommended Testing Strategy

1. Screen for ADAs: Use a Quantitative SHIKARI® ADA (Anti-
Drug Antibody) ELISA kit.

2. Confirm Neutralizing Potential: If the sample is positive, proceed 
with the SHIKARI® T-CAP NAb Assay™ to confirm whether these 
antibodies are neutralizing.
	 - Note: The T-CAP NAb Assay™ can also be used independently 
if desired.

Sampling Recommendation:

Samples should be collected just before the next dose 
administration to get the most accurate measurement of 
circulating NAbs.

3.7 Clinical and Regulatory Implications

1. Therapeutic Efficacy
	 - High levels of NAbs can lead to partial or complete loss of 
therapeutic benefits.

2. Safety
	 - Drug–ADA immune complexes can cause adverse effects, 
necessitating monitoring to manage potential risks.

3. Streamlined Drug Development
	 - Understanding NAb incidence and impact can guide 
formulation and dosing decisions, improving a biologic’s safety 
and efficacy profile.

4. Regulatory Requirements
	 - Functional immunogenicity testing (such as T-CAP NAb 
assays) is increasingly important to satisfy FDA, EMA, and other 
global regulatory bodies.
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3.8 Product Portfolio: SHIKARI® T-CAP NAb Assays

Matriks Biotek® offers a comprehensive range of SHIKARI® T-CAP 
NAb Assays™, each tailored to detect and measure neutralizing 
antibodies against specific biologic therapies:

	 • SHIKARI® T-CAP NAb Assay™ – Adalimumab
	 • SHIKARI® T-CAP NAb Assay™ – Certolizumab
	 • SHIKARI® T-CAP NAb Assay™ – Infliximab
	 • SHIKARI® T-CAP NAb Assay™ – Rituximab
	 • SHIKARI® T-CAP NAb Assay™ – Ustekinumab
	 • SHIKARI® T-CAP NAb Assay™ – Vedolizumab
	 • SHIKARI® T-CAP NAb Assay™ – Nivolumab
	 • SHIKARI® T-CAP NAb Assay™ – Pembrolizumab
	 • SHIKARI® T-CAP NAb Assay™ – Bevacizumab
	 • SHIKARI® T-CAP NAb Assay™ – Eculizumab
	 • SHIKARI® T-CAP NAb Assay™ – Trastuzumab

(Note: Please visit Matriks Biotek®’s website for the most up-to-
date product information.)

3.9 Conclusion

Matriks Biotek®’s T-CAP NAb Assay™ series offers robust, 
function-driven testing to identify and quantify neutralizing 
ADAs. By focusing on the drug–target interaction, these assays 
yield clinically relevant data that can:

	 • Identify high-risk patients who may lose therapeutic benefit.
	 • Enable treatment adjustments to sustain efficacy.
	 • Facilitate regulatory compliance through functional 
immunogenicity data.

Incorporating T-CAP NAb assays—potentially alongside 
Quantitative SHIKARI® ADA ELISA kits—into both clinical practice 
and drug development pipelines can significantly improve patient 
outcomes and bolster the safety profile of biologic therapies.

https://www.matriksbiotek.com/shikari-t-cap-nab-assay-elisa-kits
https://www.matriksbiotek.com/shikari-t-cap-nab-assay-elisa-kits
https://www.matriksbiotek.com/products/302/shikari-t-cap-nab-assay-adalimumab
https://www.matriksbiotek.com/products/303/shikari-t-cap-nab-assay-certolizumab
https://www.matriksbiotek.com/products/304/shikari-t-cap-nab-assay-infliximab
https://www.matriksbiotek.com/products/305/shikari-t-cap-nab-assay-rituximab
https://www.matriksbiotek.com/products/306/shikari-t-cap-nab-assay-ustekinumab
https://www.matriksbiotek.com/products/307/shikari-t-cap-nab-assay-vedolizumab-elisa-kit
https://www.matriksbiotek.com/products/310/shikari-t-cap-nab-assay-nivolumab-elisa-kit
https://www.matriksbiotek.com/products/309/shikari-t-cap-nab-assay-pembrolizumab-elisa-kit
https://www.matriksbiotek.com/products/311/shikari-t-cap-nab-assay-bevacizumab-elisa-kit
https://www.matriksbiotek.com/products/312/shikari-t-cap-nab-assay-eculizumab-elisa-kit
https://www.matriksbiotek.com/products/313/shikari-t-cap-nab-assay-trastuzumab-elisa-kit
https://www.matriksbiotek.com/
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For more information or to explore our full range of SHIKARI® 
T-CAP NAb Assays™, please visit: Matriks Biotek® website.

Measurement of
Free Drug Level
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Monitoring Algorithm with
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https://www.matriksbiotek.com/
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4. WHY AND HOW TO TEST BIOLOGICAL DRUGS?

4.1 Example Case:

Patient: Timothy Richmond
42 years old, working in an automotive factory for 17 years.

“4 years ago, I visited a gastroenterologist complaining of stomach 
ache, diarrhea, loss of appetite, loss of weight and fatigue and 
he asked me to get some tests after the physical examination. 
I took the tests he asked for. And based on these findings, he 
diagnosed me with ‘Crohn Disease’ and I started therapy. I took 
conventional medication that he prescribed for my therapy for 
3 years. At first, everything seemed okay. My complaints were 
gradually relieved. But, for almost a year, the clinical profile of 
my disease has changed. The developing of fistulas were started. 
My physician added the TNF blocker to the therapy protocol. I 
benefited from it for the first 8 months. After months 9 and 10, 
while I was taking it once every 8 weeks regularly, on the week 
5 after month 9, my complaints began to increase. My physician 
suspected it and asked me to make a blood test to measure the 
drug level. It was the first time that a physician asked me for 
such a test. It seems that these things happen when you take 
drugs. After taking the drug for a while, my body developed an 
antibody against the drug and blocked its effect. And there are 
kits to determine that. The physician may modify the therapy 
depending on the results of this test. And at the laboratory that 
he referred me to, the tests performed with the said kits revealed 
that my body develop antibody against the drug. My physician 
added another drug to the protocol to support my immune 
system. It has been a month now. I feel very good. And I know 
where to go and what to ask if I experience any problems.”
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Physician

“Tim is my patient for 4 years. I diagnosed him with Crohn 
Disease that is an inflammatory bowel disease. I recommended 
conventional drugs for his therapy. For the first 3 years that 
I was following him, there was no problem, but when he came 
visiting me a year ago, his complaints were increased. I also 
observed the development of fistulas. The first thing that came 
to my mind was to add an anti-TNF blocker to the therapy 
protocol. We started the drug. The therapy was a success for 
8 months. However, from months 9 and 10, the complaints of 
the patient began to increase again. I thought that his body 
might have developed antibody against the biological drug 
and asked him to take a test. The only way to find this out was 
to determine the antibody presence with an ELISA kit. I know 
a laboratory that I trust very much in these types of cases. I 
trust them both in terms of personnel and the kits they use. 
They work with Shikari® ELISA Kits from the beginning. And 
I never saw them go wrong. I am a physician who believes in 
the customization of the therapies. It is true that people differ 
from each other genetically and biologically. And therefore, it 
is natural for different diseases to have a different course in 
different people. Why should the therapy be the same then? It 
should be customized to the individual. I always discuss this in 
detail with each and every patient that I start to treat. If there 
are ups and downs during the therapy, i.e. if they do not improve 
even though they take drugs or they worsen after a while, they 
inform me. I even have patients that ask for tests with ELISA kit 
without me recommending it if there is something wrong.”

Laboratory Official

“We can’t say that there are a great number of physicians 
who refer their patients to our laboratory to test the antibody 
development against the drugs they use. But, as a matter of 
fact, this rationalist way is becoming a more frequent method 
gradually. And the reason is the patients themselves. If the 
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patient knows that there is such a method, he warns his physician. 
If it is an adept and principle physician, there is no need to do 
that; but the knowledge and the awareness of the patient here 
is what determines it. We work with Shikari® ELISA Kits from 
the beginning. Because, the results of the tests performed with 
these kits comply very well with the clinic of the patient.”

* The names mentioned in this story are fictious and do not 
reflect real persons

4.2 Example Case-2

Patient: Laura Stevens
Forty-seven years old, High school teacher for over 20 years.

“Three years ago, I was diagnosed with Non-Hodgkin’s Lymphoma 
after experiencing prolonged fatigue, swollen lymph nodes, 
and unexplained weight loss. My oncologist started me on a 
chemotherapy regimen that included Rituximab. Initially, the 
treatment seemed effective; my symptoms started to improve, 
and my scans showed a reduction in lymph node size. However, 
after about a year, my progress plateaued, and my symptoms 
began to worsen again. My oncologist was concerned about the 
possibility of drug resistance and ordered tests to measure the 
trough levels of Rituximab and check for anti-drug antibodies 
using Matriks Biotek® kits. These tests indicated low trough 
levels and the presence of anti-drug antibodies, suggesting that 
my body might be developing resistance to Rituximab. To combat 
this, my oncologist replaced Rituximab with Pembrolizumab 
to my treatment regimen to help boost my immune response 
against the cancer cells. It’s been several months since the 
addition, and I’ve felt a significant improvement in my health.”

Physician

“Laura has been under my care since her diagnosis with Non-
Hodgkin’s Lymphoma. We started with a Rituximab-based 
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therapy, which initially showed promising results. However, as 
Laura began to experience a relapse of symptoms, we decided 
to check the trough levels of Rituximab and measure anti-drug 
antibodies using Matriks Biotek® kits, which provide reliable and 
precise measurements. These tests revealed decreased levels 
of the drug and confirmed the presence of anti-drug antibodies, 
indicating a potential resistance. In response, we introduced 
Pembrolizumab to enhance her immune system’s ability to fight 
the cancer. Since adjusting her treatment plan, Laura’s response 
has been encouraging, with significant improvements observed. 
The measurement of trough and anti-drug antibodies is very 
important to use the drug effectively and safely. For this purpose, 
we always choose Matriks Biotek® kits for accurate results.”

Laboratory Official

“In oncology, precise monitoring of drug levels and the detection 
of anti-drug antibodies can be crucial for determining the 
effectiveness of treatment and making necessary adjustments. 
For Laura’s case, we used Matriks Biotek® kits to measure the 
trough levels of Rituximab and to check for anti-drug antibodies. 
These kits are essential for providing accurate data that help 
in assessing how patients metabolize and respond to their 
treatment. This information allowed her oncologist to tailor her 
therapy, changing the drug to Pembrolizumab after identifying 
a decrease in Rituximab levels and the presence of anti-drug 
antibodies. Our role in using advanced diagnostics helps ensure 
that treatments remain effective and patient outcomes are 
optimized.”

* The names mentioned in this story are fictious and do not 
reflect real people.
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