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Biologics are given at a fixed dose selected for maximum clinical efficacy

Unpublished data

Real-world clinical samples
Steady state levels

results < detection level not shown

Absence of toxicity means no penalty on 
overdosing

Large interpatient variation in serum 
concentration

Suggests room for personalised dosing
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Post-approval studies have been performed 
(by academia) to establish reference values

Population based

Little/no insight interpatient variation in 
reference level

Absence of minimal target drug level in the drug label makes 
physicians reluctant to implement TDM of biologics

https://www.sanquin.org/products-and-services/bioanalysis-of-biologics/publications/index
Current ‘conservative’ reference level
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Growing consensus on benefit of TDM of Biologics, implementation in 
clinical guidelines

A Comprehensive Literature Review and Expert Consensus Statement on 
Therapeutic Drug Monitoring of Biologics in Inflammatory Bowel 
Disease.
The American College of Gastroenterology (2021) 116:2014–25

Review article: consensus statements on therapeutic drug monitoring of 
anti-tumour necrosis factor therapy in inflammatory bowel diseases.
IBD Sydney Organisation and the Australian Inflammatory Bowel 
Diseases Consensus Working Group

Therapeutic Drug Monitoring to Guide Clinical Decision Making in 
Inflammatory Bowel Disease Patients with Loss of Response to 
Anti-TNF: A Delphi Technique-Based Consensus.
Swiss Society of Gastroenterology

Use of biologics for inflammatory bowel disease in Hong Kong: 
consensus statement.
Hong Kong IBD Society

American Gastroenterological Association Institute Guideline on 
Therapeutic Drug Monitoring in Inflammatory Bowel Disease. 
Gastroenterology 2017;153:827–834

EULAR points to consider for therapeutic drug monitoring of 
biopharmaceuticals in inflammatory rheumatic and musculoskeletal diseases.
European Alliance of Associations for Rheumatology  (EULAR) TaskForce
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Multi-utility of therapeutic drug monitoring in inflammatory bowel diseases
Front. Med., 28 July 2022. Sec. Gastroenterology

‘Big picture’ reference values for IBD
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One size does not fit all. Lower infliximab level during maintenance phase in IBD

Acute phase 10 – 27 µg/mL 

Maintenance phase 3 – 10 µg/mL 

Multi-utility of therapeutic drug monitoring in inflammatory bowel diseases
Front. Med., 28 July 2022. Sec. Gastroenterology
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Adalimumab interval extension (conservative 5µg/mL target)

l’Amie et al. Ann Rheum Dis 2018
Kempen et al. Multiple Sclerosis Journal 2017
Michielsens et al. Drugs 2021

Dose interval extension results in
• Better quality of life for the patient

– Fewer trips to the hospital
– Less infusion related complications

– Fewer wear-off complains

– Patients chose to stay on extended interval 
after study

• Lower general health care expenditure

Dose interval extension studies based on TDM confirm current ‘big picture’ 
reference values
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Berkhout et al. Science translational medicine 2019

Continued target saturation after adalimumab discontinuation suggests an 
effective therapeutic drug level < 1 µg/mL for Rheumatoid Arthritis

(ADL complexed) TNFaAdalimumab

Intervention/stopping studies
• Insight interpatient variation 

in required drug level

In conclusion: TDM of Biologics established the big picture of therapeutic reference levels, but may be 
finetuned by gaining insight in patient variation in critical concentration
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Pre-screening for patient inclusion of clinical trials

Natural half-life's of mAb’s is ~2-3w,

Impact of prior drug on current 
treatment, temporary co-medication

Screening may help select drug free 
patients or at least interpret generated 
clinical data

Louthrenoo et al. July 2017 International Journal of Rheumatic Diseases 20(Suppl. 10)
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Drug exposure is a continuum, a measurement is just a single timepoint

Patient-visit is rarely at trough

Modelling would help more 
accurate interpretation of the 
result

Or 

..
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At home sampling aides TDM of biologics 

Better timing of sampling
Less effort, more frequent sampling
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Nephelometry
+ Optimised for single ad hoc test
+ Minimally trained personnel
+ Fast
- Portfolio (no antidrug antibody testing)

Mass spectometry
+ Generic reagents
- Batched analysis

~ One workflow for multiple biologics

ELISA / ECL
+ Clinical trial data, golden standard
+ Sensitivity (low ng vs ~µg)
- Batched analysis
- Biologic specific reagents

Different techniques to establish concentration

POC
+ Single ad hoc test
+ Minimally trained personnel
+ Fast
- Specific machine and cartridges

Central lab
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Important to know what you measure and how to relate to published 
values

In general, good correlation between methods (after correction factor)

• Total vs free antibody concentration
• Non-functional complexed drug (target or anti-drug antibodies)
• Non-functional drug fragments (LC-MS/MS)

Nephelometry vs ELISA

POC vs ELISA

siemens-healthineers.com
Novakovic et al. Clinical Biochemistry 2019
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Phase I/II adalimumab biosimilars, single dose 40mg, 72d follow-up

FDA EPAR documents

Difference in anti-drug antibody ratio despite
• Same technique (MSD ECL)

• Same assay design (homogeneous bridging with 
acid dissociation)

• Same capture/detection reagents (labeled biologic)

Ø Small difference is reagent concentrations, and the 
properties of surrogate positive control determines 
cut-off for positivity

No international anti-drug Ab standard available

Ø Infliximab soon to come (NIBSC)

One standard is not enough to reflect the variation in 
affinity and avidity of a polyclonal ADA response 

Interpretation of immunogenicity results is highly assay dependent
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Bartelds et al. JAMA. 2011
van Schie et al. JACI, 2016; van Schie et al. ARD, 2015
Atiqi et al. Front Immunol. 2020
Manning et al. The AAPS Journal 2022

Key impact immunogenicity on drug concentration
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Opposed to immunogenicity testing according the FDA/EMA guidelines, for 
detection of clinically relevant anti-drug antibody levels; keep it simple!

Strong correlation between s/n and titer results High correlation screening and confirmation tiers

Mature immune 
response will at least 
contain IgG
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• No need for drug tolerance
• No need for additional nAb testing, isotyping, characterization or sample titration
• Semi-quantitative screening setup is sufficient for interpretation

• PK is leading for clinical decision, ADA provides some additional information

Simple assay design for anti-drug antibody detection
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