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Abstract
Background & Aims. Secondary loss of response is 

a frequent event occurring during biological therapy. The 
aim of this study was to assess loss of efficacy in patients 
with Crohn’s disease treated with infliximab or adalimumab 
for a year. The secondary goals were to identify clinical or 
laboratory predictors of loss of response. Methods. Sixty-
one Crohn’s disease patients achieved remission after the 
induction therapy and received regular maintenance therapy: 
35 of them were on infliximab, 26 on adalimumab therapy. 
None of the patients treated with infliximab had received 
previous biological therapy, and 10 of the adalimumab-
treated patients were naïve to biological therapy. The data 
of patients who relapsed and who remained in remission 
and also the characteristics of infliximab-treated patients 
and adalimumab-naïve patients were compared. Data were 
analyzed statistically. Results. Remission was achieved in 
70.5%; response was achieved in 29.5% of the patients after 
induction. Loss of response occurred in 22 of 61 patients after 
a year of therapy. The proportion of remission after induction 
was significantly lower in patients who lost response vs. 
those who remained in remission. More patients with 
sustained remission received immunosuppressive therapy 
before and during the biological therapy vs. those with loss 
of response. Loss of response was significantly more frequent 
and occurred earlier in adalimumab-naïve patients vs. 
infliximab-treated patients. Conclusion. The need for dose 
escalation should be calculated in the budget in the majority 
of patients, especially in adalimumab-treated patients.  

Key words 
Crohn’s disease – infliximab – adalimumab – loss of 

response – predictors.

Introduction
Crohn’s disease (CD) is the most common type of 

chronic inflammatory bowel diseases (IBD) and still 
shows rising incidence. Considering the increasing number 
of CD patients, the various disease phenotypes and the 
development of complications fundamentally affecting the 
quality of life, treating CD patients is a real challenge for the 
gastroenterologists. Drug therapy for IBD, limited for many 
years to mesalazine, corticosteroids, and immunosuppressive 
drugs, has been expanded with specific cytokine blockers. 
The most frequently used therapeutic agents in the clinical 
practice are tumour necrosis factor (TNF)-α inhibitors. 
TNF-α induces cell proliferation and differentiation, 
influences cell adhesion, and stimulates cytokine signalling 
gene expression. The inhibition of TNF-α is an effective 
therapeutic modality in the majority of patients with 
refractory CD. Two anti-TNF molecules – the chimeric 
infliximab (IFX) and the fully humanized adalimumab 
(ADA) – are approved for the treatment of CD in Hungary 
and in most of the European countries.

Both the large placebo-controlled trials and the clinical 
experience confirmed that not only safety but primary and 
secondary loss of efficacy are also major problems during 
anti TNF-α therapy. The clinical definition of primary 
non-response is lack of improvement of clinical signs and 
symptoms with induction therapy, while loss of response, 
also referred to as secondary non-response, is defined as 
recurrence of disease activity during maintenance therapy 
after achieving an appropriate induction response. The 
ACCENT and CHARM trials revealed that loss of response 
may occur between 20-50% of the patients [1-3]. Recurrence 
of disease activity and therefore the impairment of previously 
beneficial therapeutic efficacy can be caused by the presence 
of active inflammation or inadequate anti-TNF drug level 
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in the blood. It was shown that the formation of antibodies 
to IFX is associated with shortened response to infusion of 
IFX and to loss of response [4, 5]. Non-adherence or delayed 
therapy also leads to lower drug level. Before trying to find 
predictors for loss of response, predictors for response should 
be reviewed. The most predictive factors of response to 
anti-TNFα are short disease duration, colonic disease, less 
severe disease, and non-smoking; however, genetic factors 
and clearance rates were also suggested [6]. 

The aim of this study, based on our computerised 
database was to assess the frequency and the predictive 
clinical or laboratory parameters of loss of response requiring 
dose escalation during a one-year treatment period of IFX 
or ADA after an effective induction therapy.

Methods
Data of patients treated with biological therapy are collected 

in a prospective database at our tertiary clinic after getting the 
patients’ written consent form. At the time of the study, the 
database contained 120 CD patients who received biologicals 
because of active luminal or fistulizing disease not responding 
to the conventional corticosteroid and immunosuppressive 
treatment or showing intolerance or hypersensitivity to such 
therapies. In our observational retrospective study we analyzed 
the data of those CD patients treated with IFX or ADA who 
achieved remission (a decrease in CDAI of less than 150) or 
showed response (a decrease in CDAI of more than 100 points) 
after induction therapy. The location of CD at the diagnosis and 
at relapses was assessed by ileocolonoscopy, gastroscopy or 
other radiological imaging methods (X-ray, CT) of the small 
bowel using Montreal classification [7]. Patients treated with 
IFX were followed up every 4 weeks in the first 12 weeks and 
then every 8 weeks, while patients treated with ADA were 
followed up every 2 weeks in the first 8 weeks, then every 4 
weeks for 2 months, and then every 8 weeks regularly. Loss of 
response was defined in four situations: first, if dose increase 
(from 5 mg/kg to 10 mg/kg - IFX) or dose intensification 
(change to weekly dosing - ADA) was required during the 
one-year treatment period; second, if biological therapy had to 
be switched because of exacerbation (patients who developed 
allergic reaction were excluded); third, if surgery was required 
despite regular treatment and four, in case of failure to wean 
off corticosteroids. 

Statistical analysis 
We compared the data of patients who relapsed with those 

who remained in remission and the data of patients treated 
with IFX with those treated with ADA. Chi-square test was 
performed to analyse the differences between patients who 
lost response and the control group. The association between 
the demographic, clinical and laboratory parameters and loss 
of response were examined by logistic regression.

Results
Successful induction therapy was achieved in 61 CD 

patients who received maintenance therapy. Thirty-five of 
them received IFX, whereas 26 received ADA. None of 

the patients in the IFX group had been previously treated 
with a biological agent, while in the ADA group only 
10 patients (38.5%) had not been subjected to previous 
biological therapy. Twenty-three per cent of the ADA treated 
patients received a high dose induction regimen. The data 
of the patients are summarized in Table I. A slight female 
predominance was present, the mean age at onset was 26 
years, and the mean disease duration until the introduction 
of biological therapy was 6.8 years. On average, every third 
patient was an active smoker and every 6th patient had 
undergone appendectomy. Almost two-thirds of the patients 
were operated on because of CD. Colonic location (L2) and 
penetrating behaviour (B3) were the most common disease 
location and behaviour type. 

Table I. Demographic and clinical data of patients achieving successful 
induction therapy

Data

Type of therapy: IFX / ADA (n) 35/26

Induction types: low/high doses (n) 6/61

Indication for anti-TNFs (n):

Active CD refractory to conventional 
therapy

44

Fistulizing disease 4

Luminal activity and fistulas 13

Male/female (n) 23/38

Mean age at the diagnosis (years) (range) 25.9 (12-59)

Mean disease duration at the beginning of the 
biological therapy (years) (range)

6.7 (1-30)

Smoker (%) 32.7

Appendectomy (%) 18

Previous surgical intervention due to Crohn’s 
disease (%)

62.3

Age at onset

A1 (< 16 years) 0

A2 (17-40 years) 44

A3 (> 40 years) 17

Location

L1 (ileal) 12

L2 (colonic) 26

L3 (ileaocolonic) 20

L4 (isolated upper disease) 3

Behaviour

B1 (non-stricturing, non-penetrating) 16

B2 (stricturing) 15

B3 (penetrating) 30

Perianal 21

Rate of sustained remission and loss of response in 
CD patients treated with biologicals

Remission was achieved in 70.5% of the patients after 
induction, and the CDAI decreased by at least 100 points 
in the remaining 29.5% of the patients. Loss of response 
occurred in 22 of the 61 patients (36%). Dose intensification 
due to loss of response was performed with a dose increase 



Predictors of loss of response to biologicals in Crohn’s disease  267

or with shortening of interval between doses in 86% of the 
cases. 36.8% of the patients needed a dose escalation returned 
to remission and 26.3% showed response to the therapy. 
Sixteen of 22 patients (72.7%) were on ADA, and 6 patients 
(27.3%) on IFX therapy. Five of the 16 patients with ADA 
therapy had not had previous biological therapy; one patient 
had received certolizumab pegol in a clinical trial and 10 
patients had received IFX previously and had developed an 
allergic reaction to the agent. On the basis of the international 
guidelines, dosing intervals were shortened in all ADA cases. 
The dose of IFX was increased in 3 of the 6 patients, ADA 
was introduced in 2 patients, and surgery was needed in one 
case. 42.1% of the patients received immunomodulators and 
36.8% corticosteroids in the ‘loss of response’ group while 
86.8% of the patients remaining in sustained remission were 
on immunomodulator therapy and 48.7% on corticosteroids 
at the beginning of the biological therapy. Corticosteroids 
could be stopped in all of the cases.

Association between loss of response and demographic, 
clinical data and laboratory parameters

First, we tried to determine factors which were predictive 
for loss of efficacy. We compared the data of 22 patients 
with loss of response with those who did not require dose 
escalation during the one year treatment period (39 control 
patients – 29 treated with IFX, 10 with ADA; 5 of them were 
anti-TNF naïve). No significant difference was shown in the 
location and in the behaviour of the disease, in the frequency 
of perianal complications or previous appendectomy, in the 
age of onset, disease duration, in the number of surgical 
interventions or in the CDAI score at the beginning of 
the therapy. When examining the patients receiving ADA, 
there was no difference in the induction type and in BMI 
between patients who lost response vs. those who remained 
in remission. Significantly less patients achieved remission 
after induction in the group with loss of response (p=0.001). 
The mean CDAI before and after the therapy was 352.1 and 
135.7 in patients who lost response to biological therapy and 
333.1 and 73.4 in those who remained in sustained remission. 
C reactive protein, ESR, hematocrit and serum iron level 
were significantly better at week 12 after initiating anti-TNF 
therapy in the remission group (p=0.003, p=0.001, p=0.028, 
p=0.042). Of these laboratory parameters a significant 
difference was shown only in the value of hematocrit before 
the biological therapy. Considering patients who achieved 
sustained remission at week 12th, CRP determined before 
the therapy was in the normal range in 12.5% of the patients 
in the group ’loss of response’ and 19.4% of those in the 
control group. After the induction, normal CRP was detected 
in 37.5% vs. 61.3% of the patients in the above mentioned 
groups. Smoking was more common and significantly 
more patients received immunosuppressants before and 
during the biological therapy in the control group (p=0.024 
and p=0.001). Loss of response and dose escalation were 
significantly more frequent in patients treated with ADA 
(16/26 patients – 61.5%) vs. IFX (6/35 patients – 17.1%). 
The proportion of biological therapy naïve patients was 
19.2% in the ADA and 100% in the IFX group (p=0.001). 

Previous biological therapy was more frequently used 
in patients who lost response (p=0.001). The significant 
differences are summarized in Table II. Multivariate analysis 
could not reveal independent predictive factors for loss of 
response, which is presumably due to the small number of 
the patients.

Table II.  Significant differences in patients who lost response and 
who remained in sustained remission

Examined parameters ’Loss of 
response’ 

group

’Sustained 
remission’ 

group

p

IFX/ADA 6 / 16 29 / 10 0.004

Indication for anti-TNFs:

- Active CD refractory 
to conventional therapy

18 26 -

- Fistulizing disease 1 3 -

- Luminal activity and 
fistulas

3 10 -

Naïve patients IFX/ADA 
(%)

100/ 31.2 100/50 0.001

Smokers / non-smokers 4/18 (18.2%) 16/23 
(41.0%)

0.024

Remission/response at 
week 12

12/10 31/8 0.001

CRP after induction 23.4 5.64 0.003

ESR after induction 29.7 11.1 0.001

Hematocrit after induction 38.6 41.4 0.028

Rate of immunosupression 
(%)

- Immunomodulators 
(AZA, MP)

42.1 86.8 < 0.001

- Corticosteroids 36.8 48.7 -

Loss of response was more frequent in naïve ADA-treated 
patients (10 patients) compared with the IFX treated group 
(35 patients); however, it should be noted that the number 
of patients was lower in the ADA-treated group (p=0.004). 
In this very small cohort, dose escalation was performed 
significantly earlier in the ADA-treated group (p<0.001), but 
it was performed within 5 months after starting the treatment 
in all cases.  Furthermore not only the low number of patients 
and the retrospective type of the study, but it was the fact 
that smoking was twice more common, the mean disease 
duration was shorter and the use of immunosuppressive 
therapy was more frequent in the IFX group which made 
the comparison more difficult. 

Discussion
The major finding of this study is that loss of response 

occurred in more than one third of CD patients who 
showed response or achieved remission after IFX or ADA 
induction therapy. More than 60% of patients who required 
dose escalation returned to remission or responded to the 
intensified therapy. Our results showed that remission 
after induction, smoking and the use of concomitant 
immunosuppressants was protective against loss of response 
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and dose intensification. Loss of response and dose escalation 
were less frequent in case of IFX therapy and in patients who 
had not received biological therapy previously. 

The majority of the data regarding the loss of response 
during biological therapy originates from the IFX studies. 
Loss of response develops despite using maintenance 
therapy and the flare-up cannot be controlled with the regular 
infusion, therefore dose increase or decrease in the intervals 
is required. According to the studies conducted on more 
than 100 patients, loss of response develops in 21 to 54% 
of the patients treated with IFX (e.g., ACCENT I: 28.5%, 
ACCENT II: 42%, REACH: 36%). The occurrence of loss 
of response is individual; it varies between 9 and 18 months 
[8]. In our study, the proportion of annual loss of response 
is slightly higher, 17.1% in the case of IFX, although it is 
even lower than in the above-mentioned controlled trials. 
In the ACCENT I and II studies, increasing the dose of 
IFX to 10 mg proved to be effective in 90% and 57% of the 
patients, respectively. After dose optimization, shifting to 
biological therapy was needed in one-third of the patients. 
There are numerous differences in the frequency of dose 
escalation in the case of ADA therapy. A decrease in the 
intervals was needed in 27% of the patients in the CHARM 
study. In a recently published large, open-label study, dose 
escalation was performed in 33% of the patients previously 
receiving IFX [9]. According to the data from Leuven, dose 
intensification was needed in 60.3% of the ADA-treated 
patients after an average follow-up of 20.3 months: 15% of 
the patients required dose intensification at week 15, 42% 
at week 60, 80% at week 120. Dose escalation was effective 
in 75.7% of the patients. It should be noted that 88% of the 
enrolled patients had previously been treated with IFX, 
and shifting was required because of allergic reaction or 
inefficacy [10]. Ninety-six per cent of the 118 patients treated 
with ADA at the Mayo Clinic between 2003 and 2007 had 
previously been on IFX therapy. Dose intensification was 
needed in 59 patients – 54% during the one-year treatment 
period within an average of 4 months [11]. According to a 
recent meta-analysis [12], the mean percentage of loss of 
response to ADA among primary responders was 18.2% 
and the annual risk was 20.3% per patient-year. The mean 
percentage of patients who required dose intensification 
among primary responders to ADA was 37% and the 
annual risk was 24.8% per patient-year. Predictors for loss 
of response or dose escalation were male gender, current/
former smoker status, family history of IBD, isolated colonic 
disease, extra-intestinal manifestations, 80/40 mg induction 
therapy, longer disease duration, greater baseline CDAI, 
concomitant corticosteroid use, no deep remission at week 
12, low serum trough concentrations of ADA, previous IFX 
non-response and being previously treated with an anti-tumor 
necrosis factor agent. In the Hungarian study analyzing the 
data of 200 ADA-treated CD patients [13], 45.3% remained 
in sustained remission and 17.4% required dose correction 
during the one year treatment period. 48.5% of the patients 
received IFX before ADA treatment. 

In our study, IFX was given previously in 61.5% of 

the patients treated with ADA, a percentage lower than the 
Western-European or American data. The frequency of dose 
escalation proved to be 61.5% during one year, which is in 
accordance with previous studies, e.g., with the data from 
Leuven or from the Mayo Clinic. Dose escalation was needed 
in 50% of biological therapy naïve patients and in 68.7% of 
the patients previously treated with IFX. 

The observation that loss of response is very frequent 
among patients treated with a second biological agent – it 
can occur in more than 50% of the patients - has not been 
accurately verified in the studies. It is also interesting that this 
observation affects not only those patients who are refractory 
to the first agent, but also those who discontinued IFX 
because of allergic reaction. Only limited data are available 
on the frequency of dose intensification in ADA treated 
patients new to biological therapy. Since in most cases dose 
intensification is successful, these patients were classified 
positively during the analysis of the studies, although, from 
the financial point of view, it is important how frequent 
(weekly, every second week) the therapy should be used. 
Since it is obvious that dose escalation prolongs the efficacy 
of biological therapy in the majority of the cases, the dosing 
scheme should be changed in special conditions. Our study 
also revealed that loss of efficacy threatens patients who did 
not achieve complete remission after the induction. In the 
open phase of the CLASSIC II trial, ADA was continued 
in those IFX-naïve, ADA-treated patients who had not 
responded appropriately to the induction therapy. Therefore, 
131 patients received ADA for one year; however, after 12 
months 45.8% of them were on weekly dosing ADA therapy 
because of previous dose intensification [14].

It is questionable whether the difference in the frequency 
of loss of response in the case of IFX and ADA originates 
from the different structure or characteristics of the two 
agents or can be explained by the fact that ADA is usually 
used after IFX. However, in our study, the need for dose 
escalation was significantly more frequent (and occured 
earlier) in biological therapy naïve, ADA-treated patients. 

Another interesting and new data of this study is that 
concomitant immunosuppressive therapy was significantly 
more common in patients being in sustained remission; 
therefore combined immunosuppressive therapy decreased 
the frequency of loss of response. One of the most important 
dilemmas in the treatment of IBD nowadays is the efficacy 
and safety of combined biological and immunosuppressive 
therapies. In the above mentioned Hungarian study [13], 
statistical analyses showed that concomitant steroid and 
azathioprine therapy influenced negatively the outcome 
of ADA therapy. However, concomitant azathioprine 
decreased the need for dose increase. It is not verified 
that combined therapy would increase the efficacy of 
ADA therapy [15]. Some studies found a more favourable 
response to IFX in combination with immunosuppressants 
compared with IFX monotherapy [8]. The retrospective 
observational cohort study by Corman et al [16] revealed 
that concomitant immunomodulator use protects from 
requiring dose escalation of CD patients treated with IFX 
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for longer than 1 year. However, in the studies of Kinney 
et al and Regueiro et al [17, 18], dose intensification was 
not affected by concomitant use of immunomodulator 
therapy. The systematic review of Billioud et al [12] in 
the case of ADA therapy summarized that concomitant 
immunosuppressive therapy was not associated with loss of 
response or dose intensification. Thus, the beneficial effect 
of concomitant immunomodulator therapy is still unclear 
and needs further investigations. In our study, the use of 
concomitant immunomodulator therapy decreased the risk 
for loss of response to biologicals.

The negative effect of smoking in CD has been known 
for a long time. In our study smoking was more frequent in 
patients in sustained remission, suggesting that smoking may 
not decrease the efficacy of biological therapy. 

Conclusion 
Our data showed that loss of response during biological 

therapy occurred more frequently in patients who did not 
achieve complete remission after induction and in those who 
received ADA. Concomitant azathioprine therapy decreased 
the frequency of loss of response in both biological agents in 
our study. We know that the retrospective design of this study 
is an important limitation, and the exact frequency of loss 
of response should be studied in controlled trials. However, 
in the absence of these, the results of observational studies 
should be considered when we start biological therapy. The 
increasing costs due to dose escalation should be considered 
in the majority of the patients.
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