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Abstract

Background and Aims: Analyses of Crohn’s Disease [CD] studies of anti-TNF agents, including 
adalimumab, have reported higher remission rates among patients with shorter disease duration. 
To further explore the relationship between disease duration and clinical efficacy, we analysed a 
larger patient cohort.
Methods: Data were pooled from 10 clinical trials in patients with moderately to severely active 
CD who received treatment with either adalimumab or placebo. Analyses of efficacy using Crohn’s 
Disease Activity Index [CDAI] endpoints [remission, clinical response [CR]-70, CR-100, patient-
reported outcome [PRO] remission] or Harvey–Bradshaw Index [HBI] endpoints [remission/
response] were conducted for induction and maintenance treatment periods. Logistic regression 
was used for comparisons between adalimumab and placebo treatment. Cochran–Armitage trend 
tests were used for comparisons between disease-duration subgroups [<1  year, ≥1–<2  years, 
2–≤5 years, and >5 years].
Results: During induction, the proportion of patients achieving CDAI remission was higher in 
adalimumab- versus placebo-treated patients [p  <0.001] and was highest [adalimumab: 45.8%] 
in the <1 year subgroup compared with longer disease-duration subgroups [≥1–<2 years: 31.0%; 
2–≤5 years: 23.1%; >5 years: 23.6%, Cochran–Armitage p = 0.026]. In the majority of maintenance 
treatment analyses, patients with <1 year disease duration had the highest efficacy responses, 
with statistically significant differences in remission rates across disease-duration subgroups.
Conclusions: This analysis demonstrates that earlier initiation of adalimumab treatment shortly 
after diagnosis in patients with moderately to severely active CD leads to improved long-term 
clinical outcomes.
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1. Introduction

Crohn’s disease [CD] is a chronic inflammatory disorder principally 
of the gastrointestinal tract, associated with mural and transmural 
inflammation.1,2 The management plan for a patient with CD should 
include the activity, site, and behaviour of disease, together with the 
views of the patient.3,4 Anti-TNF biologics have been shown to be ef-
fective in inducing and maintaining remission in patients with CD.5,6 
Controlling intestinal inflammation early in the course of CD is 
thought to prevent structural tissue damage and disease-related com-
plications;3,7 hence treatment with anti-TNF agents, such as adali-
mumab, early following diagnosis may lead to improved clinical 
outcomes. Indeed, in post hoc analysis of anti-TNF trials, including 
the CHARM trial using adalimumab, higher remission rates were 
observed in adalimumab-treated patients with CD with disease dur-
ation <2 years compared with longer disease duration.8,9

The objective of the current analysis was to confirm and extend 
on the findings in CHARM through analysis of a more extensive set 
of 10 adalimumab clinical trials. Specifically, we aimed to compare 
adalimumab with placebo clinical efficacy responses during induc-
tion treatments, and to measure adalimumab efficacy responses dur-
ing maintenance treatment, determining their association with CD 
duration at baseline.

2. Materials and Methods

2.1. Study design
Data were pooled from 10 Phase III and IIIb adalimumab clinical 
trials in patients with CD. Details for each trial have been published 
previously: CLASSIC I10 and II,11 CHARM,12 GAIN,13 ADHERE,14 
Japan CD induction and maintenance,15 EXTEND,6 CARE,16 and 
ACCESS.17

Across the 10 trials included in our analysis, patients eligible for 
inclusion were aged 18 to 75 years (except ACCESS [≥18 years] and 
Japan CD [>15 to <75 years]). Patients were required to have had a con-
firmed diagnosis of CD for ≥4 months and a Crohn’s Disease Activity 
Index [CDAI] of 220–450 [CLASSIC I/II, CHARM, GAIN, Japan CD, 
and EXTEND], >220 [ACCESS], or a Harvey–Bradshaw Index [HBI] 
of ≥7 [CARE and ACCESS]. Dosing in the studies included induction 
therapy with placebo or adalimumab [160 mg at Week 0 and 80 mg 
at Week 2, or 80 mg at Week 0 and 40 mg at Week 2], followed by 
maintenance therapy with placebo or adalimumab [40 mg every other 
week, or 40 mg weekly, according to study design]. CLASSIC I had an 
additional induction arm of adalimumab 40 mg at Week 0 and 20 mg 
at Week 2, but data for those patients were excluded from this analysis 
as this is not an approved induction dose.

This analysis was divided by induction and maintenance stud-
ies. For the induction analysis, patients randomised to double-blind 
placebo or adalimumab from CLASSIC I, GAIN, and Japan CD in-
duction studies were included and compared by treatment arm and 
disease duration. The 1-year maintenance treatment analysis in-
cluded patients from CLASSIC II, CHARM, ADHERE [for patients 
who entered from GAIN only], EXTEND, Japan CD, CARE, and 
ACCESS. For the maintenance analyses, only patients who received 
maintenance adalimumab were studied. No placebo comparison 
group was included for the maintenance analysis, and patients 
were compared across disease-duration groups only. This was for 
two reasons: some studies had an open-label induction period, 
whereby all patients received adalimumab before being randomised 
to double-blind placebo or adalimumab [CHARM and EXTEND], 
making comparison of the placebo-randomised patients with the 

adalimumab-randomised patients inappropriate; or the trials were 
open-label single-arm adalimumab studies without a placebo group 
[ADHERE, CARE, and ACCESS]. Patients were included in the 
maintenance analysis if they received adalimumab maintenance 
treatment in any of the maintenance studies mentioned above, ex-
cept for patients who first received induction with double-blind pla-
cebo in CLASSIC I or Japan CD and were later re-randomised to 
double-blind adalimumab maintenance therapy in CLASSIC II or 
Japan CD. Furthermore, the maintenance analysis was not limited to 
patients who responded to induction therapy.

Supplementary Table 1 [available as Supplementary data at 
ECCO-JCC online] summarises patient numbers from each trial in-
cluded in the induction and maintenance treatment analyses.

2.2. Endpoints
Efficacy data [CDAI and HBI values] were pooled from studies in-
cluded in the analyses. For studies using CDAI [CLASSIC I/II, GAIN, 
Japan CD, CHARM, EXTEND, and ADHERE], clinical remission 
was defined as CDAI <150. Two definitions of clinical response were 
applied: CR-70, a decrease in CDAI ≥70 points relative to study 
baseline; and CR-100, a decrease in CDAI ≥100 points relative to 
study baseline. For studies using HBI [CARE and ACCESS], clinical 
remission was defined as HBI <5 and clinical response was defined 
as a decrease in HBI ≥3 points relative to study baseline. A patient-
reported outcome [PRO] measure of remission, based on mean daily 
CDAI subscores of stool frequency [SF] and abdominal pain [AP], 
was also included in this analysis. PRO remission was defined as 
mean daily SF  ≤3.0 and mean daily AP  ≤1.0, neither worse than 
baseline. PRO remission was evaluated in patients with average daily 
SF ≥4.0 and/or AP ≥2.0 at baseline in studies that used CDAI. Safety 
was assessed by evaluation of reported adverse events.

2.3. Analyses and statistical methods
Induction assessments of remission and response were measured at 
Week 4 by placebo and adalimumab treatments. For the mainten-
ance analysis, the CDAI efficacy endpoints were measured at Weeks 
8, 12, 26, and 52/56 of treatment, and HBI remission and response 
were measured at Weeks 4, 8, 12, and 20/24 of treatment. All efficacy 
measures were analysed by disease duration at trial baseline [four 
subgroups: <1 year; ≥1–<2 years; ≥2–≤5 years; and >5 years].

Modified non-responder imputation [mNRI] was used for miss-
ing data, whereby patients who received open-label adalimumab 
every other week or every week were not imputed and patients were 
counted according to their observed response.

For baseline characteristics, differences between disease-duration 
groups were determined using a logistical regression method for cat-
egorical data and analysis of variance [ANOVA] for continuous data. 
For adalimumab versus placebo comparison in the induction studies, 
a logistic regression with treatment effect, disease duration, and treat-
ment by disease duration was applied to assess the treatment effect. 
Cochran–Armitage trend tests were applied to determine statistically 
significant trends in efficacy across the disease-duration groups. All 
treatment comparisons used two-sided tests for statistical significance.

3. Results

3.1. Baseline demographics and clinical 
characteristics by disease duration
Adults with moderately to severely active CD who received induc-
tion (adalimumab [n = 377] or placebo [n = 263]) and maintenance 
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(adalimumab [n  = 2325]) treatment were included in the efficacy 
and safety analyses. PRO remission is reported for a subset of pa-
tients: 318 patients receiving induction adalimumab treatment, 218 
patients receiving placebo, and 910 patients receiving adalimumab 
maintenance treatment. The number of patients from each study 
who were analysed for the induction and maintenance endpoints 
is shown in Supplementary Table 1. Baseline demographics and 
clinical characteristics by disease duration are shown for studies 
with CDAI (Table 1A [induction studies] and Table 1B [mainten-
ance]) and with HBI [Table 1C] assessments. Statistically significant 
across-group [disease duration] differences in baseline characteris-
tics were noted for age, CDAI, and previous anti-TNF use among 
patients in studies using CDAI [Table 1A and B], and for age, 
C-reactive protein [CRP] level, fistula presence, previous anti-TNF 
use, corticosteroid use, and immunosuppressant use among patients 
in studies using HBI [Table 1C].

3.2. Efficacy—clinical remission and response
3.2.1. Induction and maintenance endpoints—CDAI studies
At Week 4 following induction treatment, CDAI remission rates 
were significantly higher in adalimumab-treated patients com-
pared with placebo-treated patients [p  <0.001, logistic regres-
sion] and higher in adalimumab-treated patients with <1 year of 
disease duration [45.8%] compared with longer disease duration 
subgroups [31.0% for ≥1–<2  years, 23.1% for 2–≤5  years, and 
23.6% for >5 years], with p = 0.026 in Cochran–Armitage trend 
test comparing disease-duration subgroups [Figure 1A]. Similarly, 
a significant difference between adalimumab and placebo was ob-
served for CR-70 and CR-100 at Week 4 after induction treatment 
[p <0.001] and response rates were highest in the <1 year subgroup 
receiving adalimumab [Figure 1B and C], although there was no 

statistical significance by disease duration; the highest PRO re-
mission rates were also seen in adalimumab-treated patients with 
<1 year disease duration, although no statistical significance was 
observed [Figure 1D].

In the maintenance analyses [presented as the total number of 
weeks of treatment], at Week 52/56 patients with <1 year disease 
duration had the highest rates of CDAI remission [51.1%], CR-70 
[57.8%], CR-100 [53.3%], and PRO remission [48.6%] compared 
with the longer disease-duration subgroups [p = 0.002, 0.139, 0.074, 
and 0.016, respectively, Cochran–Armitage trend test] [Figure 2A–
D]. For CDAI and PRO remission, the highest remission rates were 
achieved in patients with <1 year disease duration compared with 
longer disease-duration groups at all time points assessed [Weeks 
8–52/56], achieving statistical significance in the Cochran–Armitage 
trend test at Week 26 and Week 52/56 for both measures [Figure 2A 
and D]. Also, patients with <1 year disease duration achieved the 
highest proportions of CR-70 at Weeks 12, 26, and 52/56 and for 
CR-100 at all time points compared with the longer disease-duration 
groups, although these trends were not statistically significant other 
than for CR-100 at Week 26 [Figure 2B and C].

3.2.2. HBI studies
At Weeks 8, 12, and 20/24 of adalimumab treatment, HBI remission 
was highest in patients with disease duration <1 year (50.8, 58.5, 
and 64.6% of patients, respectively [Figure 3A]). A statistically sig-
nificant difference between disease-duration groups was seen from 
Week 4 of adalimumab treatment through Week 20/24 [Figure 3A]. 
HBI response was numerically highest in patients with disease dur-
ation <1 year at all time points, although a statistically significant 
difference between disease-duration groups was only observed at 
Week 4 [Figure 3B].

Table 1. Demographics and clinical characteristics at baseline for patients with CD treated with adalimumab or placebo by baseline disease. 
A] CLASSIC I, GAIN, and Japan CD [induction] clinical trials; B] CLASSIC II, CHARM, ADHERE, EXTEND, and Japan CD [maintenance] clin-
ical trials; C] CARE and ACCESS clinical trials. Statistical significance across disease-duration groups determined by logistical regression 
[categorised data] or ANOVA model [continuous data]. ***, **, * statistically significant at p = 0.001, 0.01, and 0.05 level, respectively. n 
values for some measures smaller than total n value; from left to right, 1A: an = 13, 24, 17, 28, 58, 65, 175, 259; 1B: an = 45, 66, 195, 766; bn = 
45, 66, 196, 768; 1C: an = 63, 86, 258, 814; bn = 65, 87, 264, 832; cn = 63, 85, 252, 814.

A 

 CD duration [years]

 <1 ≥1 to <2 ≥2 to ≤5 >5  

 PBO
[n = 13]

ADA
[n = 24]

PBO
[n = 17]

ADA
[n = 29]

PBO 
[n = 58]

ADA
[n = 65]

PBO
[n = 175]

ADA
[n = 259]

p-Value

Age, mean years [SD] 38.8 [15.5] 31.0 [12.0] 31.4 [9.8] 34.7 [10.4] 32.3 [12.6] 34.9 [12.9] 38.5 [11.5] 39.2 [11.0] <0.001***
Female; n [%] 8 [61.5] 13 [54.2] 11 [64.7] 19 [65.5] 34 [58.6] 42 [64.5] 92 [52.6] 156 [60.2] 0.621
Race, White; n [%] 11 [84.6] 18 [75.0] 13 [76.5] 19 [65.5] 51 [87.9] 47 [72.3] 153 [87.4] 194 [74.9] 0.693
Serum CRP ≥1 mg/dL, n [%] 5 [38.5] 10 [41.7] 11 [64.7] 15 [51.7] 26 [44.8] 36 [55.4] 71 [40.6] 124 [47.9] 0.316
Serum CRP, mg/dL; mean [SD] 2.4 [4.6] 2.0 [2.4] 4.5 [7.1] 1.9 [1.7] 1.9 [2.9] 2.3 [2.8] 1.8 [2.8] 1.9 [2.5] 0.147
BL fistula, n [%] 2 [15.4] 1 [4.2] 0 5 [17.2] 4 [6.9] 10 [15.4] 31 [17.7] 44 [17.0] 0.184
CDAI, mean [SD] 293.1 [61.2] 288.0 [63.4] 293.5 [74.3] 300.4 [55.1] 295.3 [59.1]300.4 [55.3] 314.5 [64.3] 308.0 [59.6] 0.045*
IBDQ total score, mean [SD]a 128.9 [33.3] 129.8 [36.0] 128.9 [35.5] 123.0 [34.0] 129.9 [27.5]127.3 [30.6] 124.9 [28.0] 127.1 [29.6] 0.802
Previous anti-TNF use, n [%] 1 [7.7] 2 [8.3] 9 [52.9] 9 [31.0] 37 [63.8] 29 [44.6] 125 [71.4] 131 [50.6] <0.001***
Concomitant therapy, n [%]  
 CS only 1 [7.7] 7 [29.2] 3 [17.6] 10 [34.5] 9 [15.5] 14 [21.5] 36 [20.6] 46 [17.8] 0.488
 Immunosuppressant only 4 [30.8] 3 [12.5] 3 [17.6] 8 [27.6] 12 [20.7] 19 [29.2] 39 [22.3] 61 [23.6] 0.880
 CS and immunosuppressant 1 [7.7] 2 [8.3] 6 [35.3] 2 [6.9] 16 [27.6] 7 [10.8] 34 [19.4] 35 [13.5] 0.506
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3.3. Safety
Detailed safety data have previously been reported for each of 
the trials included in our analysis6,10–17 and in review form.18 The 
adverse-event analysis captured for induction periods and mainten-
ance periods across all trials is shown in Table 2A and Table 2B, 
respectively. For both induction and maintenance treatment sets, 
rates of any adverse event and any infection were similar for patients 
across disease-duration subgroups, whereas the rates of serious ad-
verse events and serious infections were numerically higher in the 
longer disease-duration subgroups compared with <1 year subgroup.

4. Discussion

Previous trials have shown that adalimumab is more effective 
than placebo in inducing and maintaining remission in patients 

with moderately to severely active CD.10–12,19 Consistent with this, 
in our pooled analyses of induction treatments the proportion 
of patients in CDAI remission was statistically higher in adali-
mumab- versus placebo-treated patients. The main aim of this 
analysis was to determine the relationship between efficacy [re-
mission] and disease duration. Following induction treatment, the 
highest remission rates were observed in the adalimumab-treated 
patient group with the shortest disease duration [<1 year], and a 
statistically significant difference was observed between disease-
duration groups. During the maintenance adalimumab treatment 
periods, the benefit observed during early treatment was main-
tained with continued adalimumab therapy, with statistically sig-
nificant differences between disease-duration subgroups observed 
at most time points. Similar numerical trends were observed for 
CDAI response.

B         

 CD duration [years]    

 <1 ≥1 to <2 ≥2 to ≤5 >5     

 ADA
[n = 45]

ADA
[n = 67]

ADA
[n = 196]

ADA
[n = 768]

p-Value     

Age, mean years [SD] 35.1 [12.8] 35.4 [11.1] 34.4 [12.4] 38.6 [11.3] <0.001***     
Female; n [%] 27 [60.0] 41 [61.2] 134 [68.4] 459 [59.8] 0.180     
Race, White; n [%] 38 [84.4] 57 [85.1] 173 [88.3] 670 [87.2] 0.922     
Serum CRP ≥1 mg/dL, n [%] 19 [42.2] 33 [50.0] 96 [49.2] 345 [45.0] 0.618     
Serum CRP, mg/dL; mean [SD]a 2.3 [2.8] 2.4 [3.9] 2.1 [3.5] 2.0 [2.8] 0.065     
BL fistula, n [%] 7 [15.6] 5 [7.5] 24 [12.2] 119 [15.5] 0.261     
CDAI, mean [SD] 304.0 [56.4] 306.8 [60.8] 300.4 [55.7] 312.3 [60.7] 0.009**     
IBDQ total score, mean [SD]b 122.4 [28.1] 125.7 [30.0] 126.7 [28.7] 122.1 [28.4] 0.100     
Previous anti-TNF use, n [%] 7 [15.6] 26 [38.8] 100 [51.0] 451 [58.7] <0.001***     
Concomitant therapy, n [%]          
 CS only 12 [26.7] 18 [26.9] 42 [21.4] 143 [18.6] 0.226     
 Immunosuppressant only 10 [22.2] 22 [32.8] 57 [29.1] 178 [23.2] 0.142     
 CS and immunosuppressant 9 [20.0] 11 [16.4] 33 [16.8] 149 [19.4] 0.809     

C          

 CD duration [years]     

 <1 ≥1 to <2 ≥2 to ≤5 >5     

 ADA
[n = 65]

ADA
[n = 87]

ADA
[n = 264]

ADA
[n = 833]

p-Value     

Age, mean years [SD] 33.0 [12.7] 29.6 [11.7] 32.5 [11.4] 37.6 [10.9] <0.001***     
Female; n [%] 42 [64.6] 48 [55.2] 152 [57.6] 499 [59.9] 0.610     
Race, White; n [%] 64 [98.5] 85 [97.7] 253 [95.8] 815 [97.8] 0.324     
Serum CRP ≥1 mg/dL, n [%] 33 [52.4] 46 [53.5] 132 [51.2] 386 [47.4] 0.519     
Serum CRP, mg/dL; mean [SD]a 2.0 [2.8] 3.7 [11.2] 2.3 [3.1] 1.8 [2.5] <0.001***     
BL fistula, n [%]b 8 [12.3] 6 [6.9] 49 [18.6] 176 [21.2] 0.009**     
HBI, mean [SD] 10.8 [4.1] 10.6 [3.6] 10.8 [4.3] 11.3 [4.2] 0.150     
IBDQ total score, mean [SD]c 36.0 [10.7] 36.9 [9.7] 36.5 [11.0] 36.3 [10.1] 0.954     
Previous anti-TNF use, n [%] 9 [13.8] 23 [26.4] 105 [39.8] 372 [44.7] <0.001***     
Concomitant therapy, n [%]          
 CS only 26 [40.0] 23 [26.4] 46 [17.4] 204 [24.5] 0.002**     
 Immunosuppressant only 8 [12.3] 27 [31.0] 87 [33.0] 206 [24.7] 0.003**     
 CS and immunosuppressant 15 [23.1] 24 [27.6] 88 [33.3] 212 [25.5] 0.078     

ADA, adalimumab; BL, baseline; CRP, C-reactive protein; CS, corticosteroid; HBI, Harvey–Bradshaw Index; IBDQ, inflammatory bowel disease questionnaire; 
PBO, placebo, CD, Crohn’s disease; ANOVA, analysis of variance; SD, standard deviation.

Table 1. Continued
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Early use of anti-TNF therapy in the course of CD has previously 
been advocated, based on increased chances of achieving clinical re-
mission and mucosal healing, and of preserving bowel integrity.3,20 

Overall, our data support the notion that earlier treatment with 
adalimumab soon after diagnosis is associated with improved effi-
cacy outcomes compared with initiating adalimumab several years 
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Figure 1. Efficacy at Week 4 of treatment by baseline disease duration, mNRI analysis: [A] CDAI remission, [B] CR-70, [C] CR-100, and [D] PRO remission. Analysis 
from CLASSIC I, GAIN, and Japan CD clinical trials; ap-values from logistic regression analysis for comparisons between adalimumab versus placebo treatment; 
bp-values from Cochran–Armitage trend tests comparing disease-duration subgroups ***, *, statistically significant at p = 0.001 and p = 0.05 levels, respectively. 
ADA, adalimumab; CD, Crohn’s disease; CDAI, Crohn’s Disease Activity Index; CR, clinical response; mNRI, modified non-responder imputation; PBO, placebo; 
PRO, patient-reported outcome.
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following diagnosis. Furthermore, the safety profile for adalimumab 
appears to be relatively more favourable in patients with the shortest 
disease duration, with the trend for a numerically higher incidence 
of serious adverse events and serious infections with longer disease 

duration. This likely reflects the inability to control inflammation 
and disease severity in a timely manner.

This post hoc analysis of adalimumab clinical trials stratified pa-
tients by disease duration at study entry. It is important to note that 
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patients with shorter disease duration did not necessarily have early 
disease [less progressive disease], as all patients enrolled in these tri-
als had moderate to severe CD and failed conventional therapy to 
meet the inclusion criteria. However, an association between disease 
duration and disease progression in CD has been reported. For ex-
ample, a study by Pariente et al.21 showed that disease progression 
[scored using the Lémann Index] increased from a mean score of 6.3 
for disease duration <2 years to a mean score of 19.0 for a duration 
≥10 years.

In line with the growing evidence of CD being a chronically pro-
gressive destructive disease, our data not surprisingly showed that 
patients with longer disease duration at baseline were older and had 
higher rates of previous anti-TNF use. Because rates of remission 
with adalimumab have been shown to be lower in patients with pre-
vious anti-TNF use, and because older patients are, by virtue of their 
age, more likely to experience adverse events such as infections, it is 
possible that our efficacy and safety findings are influenced by the 
higher proportion of treatment-refractory patients and older age in 
the longer duration subgroups.

Our pooled analyses add to the findings in a previously published 
post hoc analysis9 reporting increased clinical remission rates and 
reduced incidence of serious adverse events in adalimumab-treated 
patients with early disease [duration <2  years] compared with 
longer-established CD. That analysis was limited to one trial and 
777 patients, which contrasts with the more extensive analyses we 
report here capturing data from across 10 clinical trials and featur-
ing 640 patients receiving induction [adalimumab, n = 377; placebo, 
n = 263] and 2325 patients receiving adalimumab maintenance.

Recent acknowledgement that CD is a progressive destructive 
disease has extended the focus of therapeutic strategies from con-
trol of symptoms and improved quality of life to new goals, such as 

mucosal healing and bowel preservation.3,20 Post hoc analysis of the 
EXTEND study [one of the 10 trials evaluated in our pooled ana-
lysis], evaluating the effect of adalimumab on endoscopic healing 
in 129 patients with moderately to severely active CD, revealed 
that deep remission [defined as absence of mucosal ulceration and 
CDAI <150] was seen most frequently for patients receiving adali-
mumab with disease duration <2 years at Weeks 12 and 52 com-
pared with those who had longer disease duration.22 Importantly for 
patients, the benefits of deep remission included fewer treatment ad-
justments, fewer hospitalisations and CD-related surgeries, less ac-
tivity impairment, and better quality of life and physical function. In 
addition, recent results from CALM,3 containing a study arm featur-
ing timely escalation with anti-TNF therapy based on clinical symp-
toms combined with biomarkers in patients with early CD [mean 
disease duration 0.9  years], support the notion that patients with 
recent onset of disease benefit from early biologic treatment.

The impact of disease duration on efficacy has also been studied 
for other biologics, including other anti-TNFs, although the find-
ings have been inconsistent and the studies included smaller num-
bers of patients than the present analysis.8,19,23–29 An association of 
infliximab therapeutic efficacy with disease duration was supported 
by post hoc analysis of SONIC, which concluded that deep remis-
sion is achievable, particularly in combination with azathioprine, in 
a population of patients with relatively short duration of CD [me-
dian = 2.3 years].23 Early intervention with infliximab combination 
therapies has been associated with beneficial effects on corticosteroid 
use,3,23–25 the need for surgical intervention,23,25 and on mucosal ulcer-
ation.23–25 In contrast, post hoc analyses of other infliximab studies 
have not found a relationship between clinical outcome and disease 
duration.27,29 A mixed set of findings also applies for another anti-
TNF, certolizumab pegol. Schreiber et  al.8 reported that patients 
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with CD treated with certolizumab pegol for <1  year had signifi-
cantly higher response rates versus patients with disease duration of 
≥5 years. However, the data for clinical remission which followed this 
trend did not reach statistical significance, probably due to the limited 
sample size. Two other certolizumab pegol studies which, however, 
either failed the primary endpoint or had other limitations in the 
overall strength of the clinical signal, did not demonstrate an associ-
ation between short-term clinical remission and disease duration19,26 
although disease duration was reported as a predictor of long-term 
maintenance of remission from one of these studies.26

In summary, the findings we report here demonstrate an asso-
ciation between initiating adalimumab therapy early after a CD 
diagnosis and improved clinical benefit. The concept of target-based 

decisive earlier treatment features is included in the latest European 
Crohn’s and Colitis Organisation [ECCO] guideline consensus paper 
for treatment of patients with CD4 and in recommendations from 
the Selecting Therapeutic Targets in Inflammatory Bowel Disease 
[STRIDE] programme.30 The ECCO guidelines highlight that induc-
tion of clinical remission is a desirable target for every patient, to be 
coupled with a need to consider how remission will be maintained 
over the longer term.4 The STRIDE recommendations include treat-
to-target clinical management strategies in CD, indicating that in 
future the term ‘remission’ should consider resolution of both symp-
toms and mucosal inflammation.30

There are some limitations of our study design and analytical 
methods that should be noted. First, we could not measure deep 

Table 2. Treatment-emergent adverse events by disease duration. A] AEs during placebo or adalimumab treatment in induction studies 
[CLASSIC I, GAIN, and Japan CD [induction] clinical trials]; B] AEs during adalimumab maintenance studies [CLASSIC II, CHARM, ADHERE, 
EXTEND, Japan CD [maintenance] clinical trials], CARE, and ACCESS clinical trials.

A  

 CD duration [years]

 <1 ≥1 to <2 ≥2 to ≤5 >5

 PBO
[n = 13]
n [%]

ADA
[n = 24]  
n [%]

PBO
[n = 17]  
n [%]

ADA
[n = 29]  
n [%]

PBO 
[n = 58] 
n [%]

ADA
[n = 65] 
n [%]

PBO
[n = 175] 
n [%]

ADA
[n = 259] 
n [%]

Any AE 9 [69.2] 14 [58.3] 14 [82.4] 16 [55.2] 44 [75.9] 42 [64.6] 121 [69.1] 162 [62.5]
Serious AE 1 [7.7] 0 1 [5.9] 1 [3.4] 2 [3.4] 1 [1.5] 11 [6.3] 9 [3.5]
AE leading to study 
drug discontinuation

1 [7.7] 0 1 [5.9] 1 [3.4] 1 [1.7] 2 [3.1] 5 [2.9] 4 [1.5]

AE leading to death 0 0 0 0 0 0 0 0
Infection 1 [7.7] 0 4 [23.5] 3 [10.3] 15 [25.9] 12 [18.5] 32 [18.3] 44 [17.0]
Serious infection 0 0 1 [5.9] 0 1 [1.7] 1 [1.5] 2 [1.1] 3 [1.2]
Opportunistic 
infectiona

0 0 0 0 0 0 0 0

Tuberculosis 0 0 0 0 0 0 0 0
Any malignancy 0 0 0 0 0 0 0 0
Injection-site pain 4 [30.8] 5 [20.8] 1 [5.9] 4 [13.8] 5 [8.6] 4 [6.2] 12 [6.9] 26 [10.0]

B       

CD duration [years]     

 
 

<1
[n = 110]
[PY = 64.6]

≥1 to <2
[n = 154]
[PY = 88.1]

≥2 to ≤5
[n = 460]
[PY = 269.0]

>5
[n = 1601]
[PY = 987.5]

    

Events [events/100 PY]     

Any AE 540 [835.9] 879 [997.7] 2356 [875.8] 9061 [917.6]     
Serious AE 18 [27.9] 29 [32.9] 112 [41.6] 405 [41.0]     
AE leading to study 
drug discontinuation

13 [20.1] 20 [22.7] 64 [23.8] 260 [26.3]     

AE leading to death 0 0 0 2 [0.2]     
Infection 79 [122.3] 151 [171.4] 424 [157.6] 1551 [157.1]     
Serious infection 3 [4.6] 2 [2.3] 24 [8.9] 74 [7.5]     
Opportunistic 
infectiona

0 0 2 [0.7] 7 [0.7]     

Tuberculosis 0 0 0 2 [0.2]     
Any malignancy 0 1 [1.1] 1 [0.4] 9 [0.9]     
Injection-site pain 14 [21.7] 21 [23.8] 44 [16.4] 168 [17.0]     

aExcluding oral candidiasis and tuberculosis.
CD, Crohn’s disease; AE, adverse event; ADA, adalimumab; PY, patient-years; PBO, placebo.
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remission in this pooled analysis because only the EXTEND trial had 
endoscopic data.22 Second, the analysis was not limited to patients 
who responded to induction treatment. This may have resulted in 
an overall reduced estimate of efficacy, as patients in clinical practice 
who do not respond to any therapy within the first several months 
do not typically continue to receive that therapy. Third, baseline char-
acteristics, such as age and previous anti-TNF use, differed across 
disease-duration subgroups. Although these differences are expected, 
given the progressive nature of CD, they may have also influenced 
treatment responsiveness in favour of patients with shorter disease 
duration, as discussed above. Fourth, because the designs of the stud-
ies included in this analysis differed [some studies had an open-label 
adalimumab induction period, were open-label in nature, or lacked a 
placebo comparator arm], the disease-duration comparisons for the 
maintenance periods could not be analysed by randomised treatment 
group; hence observations of statistical significance between the adal-
imumab disease-duration groups should be interpreted with caution.

In addition, our analysis covers a relatively short treatment time 
frame, up to 1 year across the studies, and therefore does not pro-
vide data on long-term impact of treatment on bowel damage and 
disability. In contrast, the preceding study of CHARM by Schreiber 
et al.9 included longer-term remission rates [3 years]. A further limi-
tation of this analysis is that time to diagnosis was not collected in 
the trials, so any difference between the time of diagnosis and trial 
baseline may have underestimated the actual duration of disease in 
each subgroup. Also, the majority of patients in this analysis had 
disease duration >5 years, and therefore the shorter-duration sub-
groups are relatively small. Finally, our study is a post hoc analysis 
with data pooled across multiple clinical studies, and the impact of 
early therapy remains to be demonstrated in prospective studies.

In conclusion, our analysis in patients with moderately to severely 
active CD shows an association between improved efficacy and the 
introduction of adalimumab therapy shortly following diagnosis.
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