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Sandborn Dig Dis 2014

• Antidrug antibodies causing clearance

• Immunosuppression decreasing clearance

• High concentrations of TNF causing clearance

• Drug loss through inflamed colonic mucosa

• Male gender – increased drug loss

• Body size – either high or low

Why do drug levels vary between patients?



Trough levels of anti-TNF
 Are significantly lower in patients losing response to this

treatment
 Are significanly lower in patients without mucosal healing

Antibodies against anti-TNF
 Are more frequent in patients losing response to anti-TNF
 Are associated with low trough levels of anti-TNF 
 Are associated with infusion reactions
 May fluctuate over time

Anti-TNF drug levels and anti-drug antibodies



Response to test Response P value
Detectable HACA Increase IFX 1/6 (17%) <0.004

Change anti TNF 11/12 (92%)
Subtherapeutic Increase IFX 25/29 (86%) <0.016

Change anti TNF 2/6 (33%)

Subgroup of patients with detectable HACA or subtherapeutic IFX
concentrations in whom changes were instituted and outcome was 

assessable

Afif Am J Gastro 2010;105:1133-39

Customising treatment dependent on drug and 
antibody levels



Hintergrund und Fragestellung
 ADAs- and Adalimumab serum levels were measured in 20 IBD-patients at different time points after s.c. 

injection (eow) 
day 1 after injection, day 5, day 10–13, day 14 („trough level“). 

Only mild variation of serum levels. Under s.c. therapy time point of measurement seems to be less crucial

Day 1 Day  5 Day 10–
13

Day 14

Adalimumab Concentration in 
Serum (µg/mL, Median)

3,7 3,95 4,4 4,25

Anti Drug Antibody-
Cocnentration in Serum (µg/mL, 
Median)

1,2 0,95 1,3 0,78

ECCO 2016;  P526: B. Ungar, M. Yavzori, O. Picard, E. Fudim, U. Kopylov, Y. 
Chowers, R. Eliakim, S. Ben-Horin: Sampling not at trough: adalimumab serum drug 

and antibody levels remain relatively stable in between injections 

When to measure “trough levels” with s.c. preparations? 

Vorführender
Präsentationsnotizen
P526 Sampling not at trough: adalimumab serum drug and antibody levels remain relatively stable in between injections 
B. Ungar*1, M. Yavzori1, O. Picard1, E. Fudim1, U. Kopylov1, Y. Chowers2, R. Eliakim1, S. Ben-Horin1
Background
Pharmacokinetics of adalimumab have been extensively studied in recent years. Decreased adalimumab levels and increased anti-adalimumab-antibody (AAA) levels have been associated with loss of clinical response. Monitoring self-administered adalimumab drug and AAA levels is often encumbered in clinical practice by the need to measure at trough time point. Subcutaneous administration of adalimumab may potentially result in less pharmacokinetic variability within the administration cycle. However, only scant data exist as to variations in serum adalimumab and AAA levels in between injections. We aimed to determine whether non-trough serum adalimumab and AAA levels differ from trough levels in IBD patients treated with adalimumab.
Methods
A prospective pharmacokinetic analysis of 10 IBD patients treated with adalimumab every 2 weeks was performed. Five patients had positive drug levels and negative AAA, whilst the others had positive AAA and low drug levels. Serum levels were measured at home-visits every 3 days from one trough level to the next. For the purpose of comparative analysis, results were grouped into samples obtained day 1 (early cycle), at 5 days (mid-cycle), and at 10–13 days (late cycle) and compared with levels obtained at trough (day 14). An additional retrospective analysis of 10 patients with in between injections drug and AAA levels was performed. Serum drug and AAA levels were measured by a drug-tolerant anti-lambda ELISA and compared at predefined time points using the Wilcoxon non-parametric test.
Results
Collectively, 20 patients regularly treated with adalimumab were studied. No significant difference in drug levels was identified between the 4 time points (median 3.7, 3.95, 4.4, and 4.25, respectively, p > 0.1 for all 6 comparisons). AAA were also similar for all 4 time points (median 1.2, 0.95, 1.3, and 0.78, respectively, p > 0.1 for all comparisons). Additional sub-analyses demonstrated that drug levels did not significantly diverge for both patients with and without AAA (p > 0.1 for all comparisons). Moreover, there was no difference in AAA levels amongst AAA positive patients (p > 0.1 for all comparisons). As to AAA negative patients, all AAA values at the different time points were below the assay-positivity threshold.
Conclusion
Adalimumab and AAA levels remain relatively stable at different time points in between adalimumab injections. Provided these results are repeated by additional studies, the timing and logistics of drug and AAA monitoring could be substantially simplified. * Supported in part by unrestricted research grant from AbbVie




ECCO 2017  DOP035 Schoenefuss F., Hoffmann P. : High gammaglobulin and low albumin serum levels independently 
predict secondary loss of response to anti-TNFα therapy in IBD

Low albumin levels and high gamma-globulin levels BEFORE therapy start are associated with a 
LoR

Stable 
remission

SLR p-value

albumin 37,6 g/dL 34,4 g/dL <0,05
gamma-
globulin

12,8 g/dL 17,4 g/dL 0,001

Prospective, monocentric study in Essen, 82 patients, 29 (35.4%) had a stable remission and 46 patients (56.1%) developed SLR (defined as dose
escalation, interval shortening or change of therapy)

Predictors of a “loss of response”

Vorführender
Präsentationsnotizen
P371 Concentrations of 6-thioguanine nucleotide correlate with both infliximab and adalimumab levels in patients with inflammatory bowel disease on combination therapy 
O. Kelly*, A. Trajkovski, A. Weizman, G. Nguyen, A. H. Steinhart, M. Silverberg, K. Croitoru
Background
Combining immunomodulators with anti-TNF (tumour necrosis alpha) therapy in inflammatory bowel disease (IBD) is associated with higher anti-TNF drug levels. Optimal thiopurine dosing in this context remains unclear. Data suggest correlation between 6-Thioguanine (6TG) and infliximab (IFX) levels. We examined if this extended to adalimumab (ADA) levels and endoscopic outcome.
Methods
A cross-sectional study of IBD patients on combination therapy (IFX/ADA + thiopurine) was performed. Patients with simultaneous anti-TNF level/antibody (ADA/IFX; Prometheus assay) and 6TG were included. Endoscopic remission was defined as Mayo < 1 (ulcerative colitis [UC]) and SESCD < 3 (Crohn’s disease [CD]). Primary outcomes were anti-TNF levels/antibody to anti-TNF analysed as continuous and dichotomised variables with calculated IFX/ADA values predicting mucosal healing. Further, 6TG was examined as continuous and in quartile distribution (1, 0–124; 2, 125–250; 3, 251–400; and 4, > 400 pmol/8x108 RBC).
Results
In total, 64 patients on combination were included (34 ADA and 30 IFX). Gender, age, phenotype, and treatment duration were not different. All were on thiopurines for a minimum 6 months. Mean 6TG (326, p = 0.84) and MMP levels (1572, p = 0.07) were similar. Mean IFX and ADA levels were higher in combination compared with a monotherapy cohort (n = 122; 12.3 vs 10.2 µg/mL IFX, p = 0.04; 11.4 vs 9.8µg/mL ADA, p = 0.04).% with antibodies was lower in the combination group(11% v 16.5%, p = 0.04) Amongst those with measurable antibodies, there was a trend towards lower antibodies(2.6 v 7.9 U/mL IFX, 3.5 vs 6 U/mL ADA) compared with monotherapy (p = 0.26, 0.35, respectively). Higher anti-TNF levels were associated with endoscopic remission and inversely correlated with Mayo (r = -0.69, p = 0.008, area under the curve [AUC] 0.6 [0.46–0.83]) and SESCD (r = -0.4, p = 0.039, AUC 0.64 [0.48–0.83]). In addition, 6TG levels were associated with higher anti-TNF levels. Based on receiver operating characteristic (ROC), using IFX level > 7.6 mcg/mL (sens. 82% and spec. 62%), 6TG >125 was associated with attaining adequate IFX (> 7.6) levels (p = 0.001, r = 0.49, Fishers p = 0.018).Using ADA level >6.6 mcg/ mL, (sens.83%, spec.54%), 6TG >125 correlated with adequate (> 6.6) ADA levels (r = 0.58, p = 0.001, Fishers p = 0.009); 6TG values in quartiles (Q) 2 and 3 (125–400) were associated with therapeutic anti-TNF levels as defined (p = 0.001) and with endoscopic healing (p = 0.001). Antibody presence was associated with endoscopic activity (p = 0.05). 6TG levels in Q2 and 3 had fewer antibodies but not significantly.
Conclusion
Although the accepted range of 6TG for thiopurine monotherapy is 235–400, levels as low as 125 correlate with IFX levels. Here we extend that concept and show a 6TG level of 125 pmol/8 x 108 is associated with therapeutic levels of both IFX and ADA and importantly with endoscopic remission.
 




Transient vs. Sustained ADAs

Transient ADA (n=15)

A.

T-2 T-1 T0
T+1 T+2 T+3 T+4 T+5 T+6

0

5

10

15

20

25
IFX trough level
Antibodies to IFX

M
ed

ia
n

TL
I (

µg
/m

L)
 a

nd
 A

TI
 (U

/m
L)

Sustained ADA (n=38)
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Vande Casteele N, et al American Journal of Gastroenterology 2013; 108, 962-71



Symptoms suggesting loss of 
response

Trough levels
detectable

Calprotectin/Endo
scopy shows active 

inflammation

Switch to drug with
different mode of 

action (non-anti-TNF)

Endoscopy shows 
no inflammation

Rule out stenosis; 
consider treating IBS 

symptoms (mebeverine, 
otilonium,…)

Trough levels
undetectable

Antibodies high
>8 mg/L equivalents 

Switch within class

No or low antibodies
<8 mg/L equivalents

Optimize with same anti-
TNF (decrease interval, 

increase dose, add
immunomodulator)

How to interpret levels when loss of response?



Ben Horin APT 2011

Using trough levels to manage loss of response



TLI 
measurement

undetectable 
TLI

(TLI < 0,3 µg/ml)

ATI 
measurement

high ATI level
(ATI > 8 µg/ml)

STOP

low ATI level
(ATI < 8 µg/ml)

dose increase 
(by 5 mg/kg) to 
max 10 mg/kg

TLI < 3 µg/ml

1) interval 
decrease           

(by 2 weeks) to 
min 4 weeks

2) dose increase 
(by 5 mg/kg) to
max 10 mg/kg

3 µg/ml ≤ TLI ≤ 7 
µg/ml

no dose 
adaptation

TLI > 7 µg/ml

interval 
increase            

(by 2 weeks)

Infliximab trough levels (TLI)  and antibody to infliximab levels (ATI) were measured with the Leuven 
in-house developed direct ELISA and bridging ELISA, respectively

TAXIT algorithm



Testing in patients who are responding to anti-TNF therapy: 
TAXIT study
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Results optimisation phase
Dose escalation (n=69)
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Dose escalation in Crohn’s disease patients with subtherapeutic levels results in a better disease control 
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Succesful dose de-escalation of patients with supra-therapeutic levels
whilst retaining disease control

Results optimisation phase
Dose reduction (n=67)



Predictive model for the time-to-relapse

Louis E and the GETAID, Gastroenterology 2012

Deleterious factors were: 
no previous surgery, steroid use within 12-6 months before infliximab withdrawal, male gender,
haemoglobin ≤14.5 g/dl, leukocyte count >6 109/l, hsCRP ≥5 mg/l, faecal calprotectin ≥300 µg/g, 
CDEIS >0, infliximab trough ≥2 mg/l
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Conclusions

Anti TNF trough level and anti drug antibodies

• Show promise as a therapeutic guide

• Are particularly useful in patients losing response

• Require further work to define therapeutic ranges



Thank you for your attention
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