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What is therapeutic drug 

monitoring (TDM)?

TDM in anti-TNFα  (infliximab, 

golimumab) therapy

TDM in vedolizumab therapy

Open questions

Take home messages

What are we going to talk about?



Therapeutic drug monitoring (TDM)

A branch of clinical pharmacology, specializes in 
measurement of medication concentrations

Marshall et al, Clinical Chemistry, 2008

Focuses on drugs with narrow therapeutic window

Improving patient care by adjusting the dose for which 
clinical experience / trials have shown improved outcome 



Drug concentration data influenced by: 

• Age, Gender, Weight

• Clinical status

• Co-medications

• Timing

• Route

• Dose

• Analytical method

• Anti-drug antibodies

TDM executive committee, 2004

Therapeutic drug monitoring (TDM)

Burton et al, Applied Pharmacokinetics & Pharmacodynamics , 2006

patient

drug



Immunogenic LOR to anti-TNFs

Ungar, Gut, 2014



How to address different mechanisms of LOR?

IBD-related inflammation?

Apply TDM Fibrotic stricture?
yes no

Surgery / 
endoscopic 
dilatation

Cancer / IBS 

Bile salt diarrhea

Bacterial overgrowth 
Infection / Vasculitis 

yes no



Minimal infliximab trough level for clinical / CRP / 
endoscopic remission: 3-7 μg/ml

Anti-infliximab-antibodies       lower drug levels, 
worse outcome

Drawbacks: different assays, endpoints, IBD/CD/UC

* Undetectable drug levels in patients with long-
term remission predict successful withdrawal

Adedokun, Gastroenterology2014 | Levesque, APT, 2014 | Yanai, CGH, 2015 | Papamichael, CGH, 2016 |
Ben-horin, APT, 2015 | Vande Casteele, Gut, 2015

TDM in anti-TNFα therapy – infliximab & 
adalimumab



Antibodies & LOR occur mostly during 
1st year of therapy

LOR to adalimumab
Karmiris, GE, 2009



LOR to adalimumab
Karmiris, GE, 2009

Antibodies & LOR occur mostly during 
1st year of therapy
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So…how to treat LOR?



Reactive TDM - Infliximab & Adalimumab



Transient versus sustained Ab

Vande Casteele, AJG, 2013



Reactive TDM - Infliximab & Adalimumab





Proactive approach –
not clinically superior / 
cost - efficient?

Low adalimumab and infliximab drug levels 
predict increased future risk of antidrug 
antibody development and active disease

Proactive TDM vs. clinically based 
dosing

Amiot, Clin Res Hepatol Gastroenterol. 2016 | Vaughn, IBDJ, 2014

TAXIT

TAILORIX

Additional trials }



Our study- significance

• IFX- a monoclonal Ab

• LOR to IFX- 30% of IBD patients

• At time of LOR, lower IFX TL, in the absence of 
ATI, have been associated with the need for 
therapy escalation

• TL of 3-7µg/ml - clinical therapeutic window.

• It is still unclear above which TL further 
increasing the dose won’t be beneficial



Our aim

• To evaluate the impact of TL on therapeutic 
efficacy of dose intensification in IBD patients 
experiencing LOR to infliximab in the absence 
of ATI. 

• To define which infliximab levels correlate 
best with dose intensification- what is the cut-
off?



550 patients received scheduled 
Infliximab therapy in both 

centers between 2013-2017

48 patients were included in the 
analysis

130 underwent Infliximab 
therapy escalation

82 were excluded due to the 
presence of ATI

38 underwent dose elevation
10 underwent interval 

shortening

23 (49%), 29 (60%) reached 
clinical remission by 6, 12 

months of scheduled 
infliximab therapy



Clinical remission assessment

• Clinical remission was defined as HBI <5 for CD 
patients and SCCAI≤ 3 for UC patients 



Results
• ROC- Infliximab pre-escalation trough levels <4.8µg/ml were 

found to be optimal for dose intensification, for clinical 
remission at 6 months (AUC=0.77, p=0.0001, 91% sensitivity, 
66% specificity) and at 12 months (AUC=0.74, p=0.001, 83% 
sensitivity, 58% specificity).



Results (cont.)

• Multivariable analysis –
showed that only infliximab 
TL predicted both 6 and 12 
months clinical remission 
e.g. age, disease duration 
and location, concurrent use 
of immunosupressors.



Summary

• Therapeutic drug monitoring assists us in 
selection of the optimal intervention for each 
specific patient.

• Non immunogenic LOR to infliximab in IBD 
patients was associated with the need for dose 
increase when infliximab levels were below 
4.8µg/ml 

• The only factor significantly associated with 
successful intensification was lower infliximab TL. 



Clinical / endoscopic / histologic 
remission? 
Deep remission?

Therapeutic Drug Monitoring, 
Mucosal Healing, Deep 
Remission: The Path to Nirvana in 
Crohn’s Disease?

Moss, CGH, 2014

What is our goal?



• Timing - trough / in between (adalimumab
/ golimumab?  Ustekinumab?)

• Time-point of measurement (induction / 
maintenance, acute severe colitis); 
Compare to baseline

• What is the patient’s clinical status? 
Inflammatory markers?

• Patient adherence

• Wait for “steady state” after therapy 
escalation / de-escalation (4-14 weeks)

• Address anti-drug-antibodies (transient?)

Golden rules for successful TDM

Mitrev & Leong, Expet Opinion j., 2016



Take Home Messages

• ~30% develop LOR

• First ask: is LOR due to IBD related 
inflammation / other causes?

• For anti-TNFs: if immunogenic LOR 
 switch within class / add 
immunomodulator

• For other biologics: higher levels 
associated with improved outcome, 
but affect probably not robust. 
Minor significance of 
immunogenicity



Thank 
You!!!

bella.geyshis.ungar@gmail.com


