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Key points

	● Therapeutic drug monitoring (TDM) including drug
trough concentrations and anti-drug antibodies
is indicated in inflammatory bowel disease (IBD)
after primary and secondary loss of response:
− After primary non-response: TDM in this

circumstance can help to decide if the primary
non-response is a result of pharmacokinetic
issues, from inadequate drug trough
concentrations, or due to pharmacodynamic
issues, from disease refractory to the specific
monoclonal antibody.

− After secondary loss of response: TDM in this
setting may guide appropriate intervention
that might include dose intensification, change
within class or change out-of-class.

	● Proactive therapeutic drug monitoring may be
indicated in IBD when considering step down
therapy and drug holidays.

	● There is lack of consensus on ideal trough
concentrations for ustekinumab and vedolizumab
in IBD after induction and during maintenance.

Background

	● TDM of biologic therapy in IBD is being
increasingly utilised as a helpful tool to optimize
remission rates and prevent relapse.1 

	● Biologic TDM involves the measurement of
serum drug concentrations and anti-drug
antibody titres.2

	● TDM is intended to measure drug trough
concentrations and therefore is usually performed
immediately prior to the next scheduled biologic
treatment dose, although for medicines used
subcutaneously this may be less important.

	● TDM comprises just one aspect of patient
monitoring and should be interpreted alongside
other relevant clinical, endoscopic, imaging and
biomarker findings to aid clinical decision making.
Evidence for changing clinical management
based on TDM results alone has not been
established.2

	● Dosing regimen modifications should be tailored
to the individual.3

	● Current evidence does not support the superiority
of a proactive TDM strategy over a reactive
strategy for improving clinical remission rates.
It may be useful to guide clinical decision making.
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Purpose

CATAG has developed this document to facilitate and 
support the translation of best available evidence 
into practice for the management of patients 
with inflammatory bowel disease. The document 
summarises the evidence on the use of therapeutic 
drug monitoring of biologics as of May 2021. This will 
assist good governance and decision-making for 
health service organisations, medicines governance 
committees and health professionals. It can be 
used in conjunction with formulary decisions and 
recommendations. 

Latest evidence

1.  Therapeutic drug monitoring including
drug trough concentrations and
anti‑drug antibodies is indicated after
primary and secondary loss of response

There is strong evidence for reactive TDM 
(if treatment failure is developing) of tumour necrosis 
factor (TNF) inhibitors to support decision making 
in certain circumstances.4–6 Much of the data has 
been extrapolated from trials with infliximab. The 
use of reactive TDM to guide dose adjustment 
compared with clinical decision-making alone is 
associated with better clinical responses.7 There is 
limited data suggesting superior cost efficacy with a 
reactive TDM based treatment algorithm compared 
to treatment escalation without TDM.8 See Table 1 for 
recommended threshold trough concentrations.

Table 1: Threshold trough concentrations 

DRUG
THRESHOLD TROUGH 

CONCENTRATIONS

Infliximab > 3 μg/mL4,9

Adalimumab > 5 μg/mL4

Golimumab ≥ 1 μg/mL4,9

It is recommended that any therapeutic range used, 
should be based on achieving mucosal healing rather than 
clinical remission. 
Interpretation of the target trough concentration depends 
on the context in which the TDM is being performed. 
In people with either active disease10, complicating 
features such as fistulising Crohn disease11 or considering 
down-titration of biologics, higher therapeutic 
concentrations may be required. 

After primary non‑response

TDM in this circumstance can help to decide if the 
primary non-response is a result of pharmacokinetic 
issues, which is indicated by inadequate drug 
trough concentrations, or due to pharmacodynamic 
issues, such as disease refractory to the specific 
monoclonal antibody.4,5

After secondary loss of response

TDM in the setting of secondary loss-of response 
may guide appropriate intervention that might 
include dose intensification, change within class or 
change out-of-class.

In active IBD, TDM can assist in explaining three 
types of failure to biologics: mechanistic failure 
(therapeutic drug trough concentrations and 
absence of anti-drug antibodies), immune-mediated 
drug failure (low or undetectable drug trough 
concentrations and high titres of anti-drug 
antibodies), and non-immune-mediated failure 
(subtherapeutic drug trough concentrations and 
absent anti-drug antibodies).12 See Table 2 on 
algorithms for the use of therapeutic drug monitoring 
in patients with IBD for further interpretation and 
action on these results. 

Which TDM test to undertake

	● Drug trough concentrations to ascertain
whether they are within recommended target
range and the need for dose escalation

	● Anti-drug antibody titres when drug trough
concentrations are undetectable or very low
(the threshold or ‘trigger’ concentrations
for each drug vary between centres and
laboratories).4,5
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Table 2: Algorithms

ALGORITHM LINK

Reactive and 
proactive 
algorithm

Lamb CA, Kennedy NA, Raine T, 
Hendy PA, Smith PJ, Limdi JK, et al. 
British Society of Gastroenterology 
consensus guidelines on the 
management of inflammatory 
bowel disease in adults. Gut. 
2019;68(Suppl 3):s1–s106.

Papamichael K, Cheifetz AS. Use 
of anti-TNF drug levels to optimise 
patient management. Frontline 
Gastroenterology 2016;7:289–300.

Reactive 
following 
secondary 
loss of 
response

Ciara Egan & Glen A. Doherty Why 
do we need to improve monitoring 
of patients with inflammatory 
bowel disease (IBD) on biologic 
treatment?, Expert Opinion on 
Biological Therapy 2019;19:9, 
907–18. 

GESA. Clinical Update for General 
Practitioners and Physicians, 
Inflammatory Bowel Disease, 
Updated 2018.

Mitrev N, Vande Casteele N, 
Seow CH, Andrews JM, Connor 
SJ, Moore GT, et al. Review 
article: consensus statements 
on therapeutic drug monitoring 
of anti-tumour necrosis factor 
therapy in inflammatory bowel 
diseases. Aliment Pharmacol Ther. 
2017;46(11–12):1037–53.

2.  Proactive therapeutic drug monitoring
may be indicated when considering step
down therapy and drug holidays

Recommendations for proactive TDM vary 
significantly between guideline and other 
expert groups. 

The evidence for recommending proactive TDM 
(i.e. routine TDM to optimise drug dosing towards 
a target drug concentration range when patient 
is clinically well) is less clear with evidence 
showing mixed results and it is not recommended 
by the international gastroenterological 
organisations.6,10,12–14 Studies supporting a proactive 
TDM approach are described below:

	● The Pediatric Crohn’s Disease Adalimumab
Level-based Optimization Treatment (PAILOT)
trial. Randomised controlled trial, comparing
proactive versus reactive TDM of adalimumab
in paediatric patients with Crohn disease
demonstrated proactive TDM to be superior to
reactive monitoring, in the setting of scheduled
monitoring of clinical and biologic measures,
resulting in higher corticosteroid-free sustained
remission.15

	● The Trough Concentration Adapted Infliximab
Treatment (TAXIT) study, a randomised controlled
trial, which despite failing to meet its primary
endpoint, showed that proactive TDM of
infliximab compared with clinically based dosing
was associated with fewer flares requiring
steroid rescue (7% versus 17% at 12 months,
P = 0.018), lower frequency of undetectable drug
concentrations and lower risk of relapse.16

	● The TAILORIX trial was a prospective randomised,
double-blinded, multicentre study, in which adult
patients with active CD receiving infliximab in
combination with an immunosuppressant were
randomised to proactive versus reactive TDM.
Dose increase of infliximab based on a
combination of symptoms, biomarkers, and/or
serum drug concentrations was not superior to
dose increase based on symptoms alone.17

Based on this limited evidence, proactive TDM may 
be considered under the following circumstances 
(see Table 3).
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Table 3: When to consider proactive TDM

SCENARIO RATIONALE

When stepping 
down from 
combination 
therapy

When ceasing an 
immunomodulator that has 
been part of a combination 
regimen with a biologic, to 
ensure trough concentrations 
are within recommended 
target range. 

When reducing 
the dose from 
a previously 
escalated 
dose above 
conventional 
dosing

Before and after de-escalating 
biologic therapy, which 
has been dose-escalated 
previously, to ensure trough 
concentrations are/remain 
within recommended 
target range.

After induction 
therapy

Drug trough concentrations 
below the therapeutic range 
are associated with an 
increased risk of developing 
anti-drug antibodies and as 
a result increased disease 
activity. The risk of anti-drug 
antibodies increases with 
duration of subtherapeutic 
concentrations. Keeping 
the TNF inhibitor within the 
therapeutic range decreases 
the risk for development 
of anti-drug antibodies 
(particularly against TNF 
inhibitors), and subsequent 
loss of effectiveness. Proactive 
TDM following induction, will 
help identify those patients 
whose drug concentration is 
subtherapeutic.5 

Undertaking 
drug holidays

To inform decisions on 
stopping biologics.5 

3.  There is lack of consensus on ideal 
trough concentrations for ustekinumab 
and vedolizumab after induction and 
during maintenance

The evidence for the use of TDM with ustekinumab 
and vedolizumab is limited, with little guidance 
available. Further research is required to identify 
the concentration ranges predictive of clinical 
and endoscopic remission, and whether TDM 
of ustekinumab and vedolizumab improves 
overall outcomes.18 

Further information

	● Scottish Biologic Drug Monitoring Service 
	● NPS bDMARDs program.  
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Appendices

APPENDIX 1: Glossary

TERM DEFINITION

Primary loss of response Lack of improvement following a course of induction therapy.19

Proactive Routine TDM performed in patients who are clinically well with the aim 
of optimising drug dosing towards a target drug concentration range to 
prevent future flares and loss of response.5

Reactive TDM performed in patients who are failing treatment in order to guide 
decision-making.5

Secondary loss of response A subsequent loss of response during maintenance therapy, in patients 
who has previously responded to induction therapy.19
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APPENDIX 2: How this was developed 

CATAG has developed this document, based on 
evidence summaries produced by the Quality Use 
of Medicines and Pharmacy Research Centre, 
University of South Australia, to facilitate and 
support the translation of best available evidence 
into practice for the management of inflammatory 
bowel disease. This will assist good governance and 
decision-making for health service organisations, 
medicines governance committees and health 
professionals. 

This guidance has been developed by CATAG, as 
part of the ViP bDMARDs program.

This guidance was developed in consultation with 
the CATAG member organisations listed below:

	● ACT Health
	● NSW Therapeutic Advisory Group (NSW TAG)
	● Northern Territory Drug and Therapeutics 

Committee
	● Queensland Health Medicines Advisory 

Committee (QHMAC)
	● South Australian Medicines Advisory Committee 

(SAMAC)
	● Tasmanian Medicines Access and Advisory 

Committee (TMACC)
	● Victorian Therapeutics Advisory Group (VicTAG)
	● Western Australian Therapeutics Advisory Group 

(WATAG).

Valuable contribution from the following individuals 
is gratefully acknowledged:

	● A/Prof Jakob Begun – IBD Specialist, Mater 
Health Services, Brisbane

	● A/Prof Susan Connor – IBD Specialist, 
Liverpool Hospital, Sydney

	● Dr Michael De Gregorio – General 
Gastroenterologist, St Vincent’s Hospital, 
Melbourne

	● Dr Karen Luetsch – Senior Research Fellow, 
University of South Australia, Adelaide

	● Professor Debra Rowett – Discipline Lead 
Pharmacy, University of South Australia, Adelaide

	● Clarissa Rentsch – Senior IBD Pharmacist, 
The Royal Melbourne Hospital, Melbourne.

Acknowledgement

This document is funded by the Australian 
Government Department of Health through the 
Value in Prescribing – Biological Disease Modifying 
Anti-Rheumatic Drugs (bDMARDs) Program Grant. 
The author acknowledges the assistance provided 
by Targeted Therapies Alliance in reviewing 
this document.

Helping consumers and health professionals 
make safe and wise therapeutic decisions about 
biological disease-modifying antirheumatic drugs 
(bDMARDs) and other specialised medicines. 
Funded by the Australian Government Department 
of Health through the Value in Prescribing bDMARDs 
Program Grant.

Version number 

Version 1: September 2021.

Recommended citation

Council of Australian Therapeutic Advisory 
Groups. Facilitating the translation of evidence 
into best practice: Therapeutic drug monitoring in 
inflammatory bowel disease. CATAG, 2021.

Facilitating the translation of evidence into best practice: Therapeutic drug monitoring in inflammatory bowel disease 6

CATAG | Council of Australian Therapeutic Advisory Groups



References

1. Egan C, Doherty GA. Why do we need to improve 
monitoring of patients with inflammatory bowel 
disease (IBD) on biologic treatment? Expert Opin 
Biol Ther. 2019;19(9):907–918.

2. Scottish Biologic Therapeutic Drug Monitoring 
Service –Gastroenterology Guidance. In:2018.

3. Samaan M, Campbell S, Cunningham G, 
Tamilarasan AG, Irving PM, McCartney S. Biologic 
therapies for Crohn’s disease: optimising the old 
and maximising the new. F1000Res. 2019;8.

4. Papamichael K, Cheifetz AS, Melmed GY, et al. 
Appropriate Therapeutic Drug Monitoring of 
Biologic Agents for Patients With Inflammatory 
Bowel Diseases. Clin Gastroenterol Hepatol. 
2019;17(9):1655–1668 e1653.

5. Mitrev N, Vande Casteele N, Seow CH, et al. 
Review article: consensus statements on 
therapeutic drug monitoring of anti-tumour 
necrosis factor therapy in inflammatory bowel 
diseases. Aliment Pharmacol Ther. 2017;46 
(11–12):1037–1053.

6. Rubin DT, Ananthakrishnan AN, Siegel CA, 
Sauer BG, Long MD. ACG Clinical Guideline: 
Ulcerative Colitis in Adults. Am J Gastroenterol. 
2019;114(3):384–413.

7. Kelly OB, Donnell SO, Stempak JM, Steinhart AH, 
Silverberg MS. Therapeutic Drug Monitoring to 
Guide Infliximab Dose Adjustment is Associated 
with Better Endoscopic Outcomes than Clinical 
Decision Making Alone in Active Inflammatory 
Bowel Disease. Inflammatory Bowel Diseases. 
2017;23(7):1202–1209.

8. Steenholdt C, Brynskov J, Thomsen OO, 
et al. Individualized Therapy Is a Long-Term 
Cost-Effective Method Compared to Dose 
Intensification in Crohn’s Disease Patients Failing 
Infliximab. Dig Dis Sci. 2015;60(9):2762–2770.

9. Vande Casteele N, Herfarth H, Katz J, Falck-Ytter 
Y, Singh S. American Gastroenterological 
Association Institute Technical Review on the 
Role of Therapeutic Drug Monitoring in the 
Management of Inflammatory Bowel Diseases. 
Gastroenterology. 2017;153(3):835–857 e836.

10. Feuerstein JD, Nguyen GC, Kupfer SS, Falck-Ytter 
Y, Singh S, American Gastroenterological 
Association Institute Clinical Guidelines C. 
American Gastroenterological Association 
Institute Guideline on Therapeutic Drug 
Monitoring in Inflammatory Bowel Disease. 
Gastroenterology. 2017;153(3):827–834.

11. Steinhart AH, Panaccione R, Targownik L, et al. 
Clinical Practice Guideline for the Medical 
Management of Perianal Fistulizing Crohn’s 
Disease: The Toronto Consensus. Inflamm Bowel 
Dis. 2019;25(1):1–13.

12. Lichtenstein GR, Loftus EV, Isaacs KL, Regueiro 
MD, Gerson LB, Sands BE. ACG Clinical Guideline: 
Management of Crohn’s Disease in Adults. Am J 
Gastroenterol. 2018;113(4):481–517.

13. Lamb CA, Kennedy NA, Raine T, et al. British 
Society of Gastroenterology consensus 
guidelines on the management of inflammatory 
bowel disease in adults. Gut. 2019;68 
(Suppl 3):s1–s106.

14. Torres J, Bonovas S, Doherty G, et al. ECCO 
Guidelines on Therapeutics in Crohn’s Disease: 
Medical Treatment. J Crohns Colitis. 2020;14(1):4–
22.

15. Assa A, Matar M, Turner D, et al. Proactive 
Monitoring of Adalimumab Trough Concentration 
Associated With Increased Clinical Remission 
in Children With Crohn’s Disease Compared 
With Reactive Monitoring. Gastroenterology. 
2019;157(4):985–996 e982.

16. Vande Casteele N, Ferrante M, Van Assche G, 
et al. Trough concentrations of infliximab guide 
dosing for patients with inflammatory bowel 
disease. Gastroenterology. 2015;148(7): 
1320–1329 e1323.

17. D’Haens G, Vermeire S, Lambrecht G, et al. 
Increasing Infliximab Dose Based on Symptoms, 
Biomarkers, and Serum Drug Concentrations 
Does Not Increase Clinical, Endoscopic, and 
Corticosteroid-Free Remission in Patients 
With Active Luminal Crohn’s Disease. 
Gastroenterology. 2018;154(5):1343–1351 e1341.

18. Restellini S, Afif W. Update on TDM (Therapeutic 
Drug Monitoring) with Ustekinumab, Vedolizumab 
and Tofacitinib in Inflammatory Bowel Disease. J 
Clin Med. 2021;10(6). 

19. Roda G, Jharap B, Neeraj N, Colombel JF. Loss of 
Response to Anti-TNFs: Definition, Epidemiology, 
and Management. Clin Transl Gastroenterol. 
2016;7:e135.

Facilitating the translation of evidence into best practice: Therapeutic drug monitoring in inflammatory bowel disease 7

CATAG | Council of Australian Therapeutic Advisory Groups


	_Hlk81318946
	_Hlk82090595
	_Hlk73010447
	_Hlk45783841



