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Rationale and Background 

Crohn’s Disease (CD) is a chronic disease with dynamic progression course towards complicated 

phenotypes resulting in disabling symptoms. Smoking, young age at diagnosis ileal disease 

location, deep and extensive ulceration, severe rectal and/or perianal disease and upper 

gastrointestinal (GI) involvement have been recognized as prognostic factors for both increased 

surgery needs and CD behavior change from inflammatory to a stricturing and/or penetrating 

phenotype. In order to avoid CD progression to complicated phenotypes and bowel damage in 

high-risk patients, beyond the identification of poor prognostic factors, early treatment with 

disease-modifying drugs such as anti-TNFs is also required. Data from a subgroup analysis of the 

CHARM randomized-controlled clinical trial have indicated that early initiation of adalimumab 

(<2 years of disease onset) offers a 15% benefit in remission rates at 26 weeks compared to 

patients initiated with adalimumab ≥2 years following diagnosis (46% vs. 31%). Alike, an 

analysis of the PRECiSE 2 randomized-controlled clinical trial revealed that in certolizumab 

treated-patients, response and remission rates were inversely related to CD duration. In addition, 

the SONIC trial showed improved efficacy of infliximab in patients naïve to thiopurines and anti-

TNF agents (median disease duration 2.3 years) versus standard clinical trials (median disease 

duration 6-12 years). 

Even though it is well recognized that identifying poor prognostic factors would allow 

individualized, early anti-TNF therapy to high-risk patients in order to optimize CD outcome, 

data on the effectiveness of anti-TNFs in CD patients with poor prognosis are scarce. Under this 

perspective, the aim of the current study was to generate real world evidence through a 

retrospective chart review, on the effectiveness of adalimumab in CD patients with poor 

prognosis and the impact of CD duration on adalimumab’s effectiveness for patients bearing poor 
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prognostic factors. The study also examined the association between adalimumab’s treatment 

onset early in CD course and the prevention of disease progression in patients with poor 

prognosis. 

 

Research Question and Objectives 

Primary objective: To examine the impact of ‘early’ versus ‘delayed’ adalimumab treatment onset 

on the 26±4 week clinical remission rate as measured by the Harvey-Bradshaw Index (HBI) in 

CD patients bearing poor prognostic factors at diagnosis. 

Secondary objectives: 

 To examine the impact of 'early' versus 'delayed' adalimumab treatment onset on the 26±4 

week clinical response rate in CD patients bearing poor prognostic factors at diagnosis. 

 To examine the impact of 'early' versus 'delayed' adalimumab treatment onset on the surgery 

rate in CD patients bearing poor prognostic factors at diagnosis. 

 To examine the impact of CD duration at the time of adalimumab treatment onset on the 

prevention of CD progression from an inflammatory to a stricturing and/or penetrating 

phenotype, among CD patients bearing poor prognostic factors at diagnosis who are 

uncomplicated (i.e., inflammatory phenotype) at adalimumab treatment initiation. 

 To examine the impact of CD duration at the time of adalimumab treatment onset on the 

adalimumab survival (time to treatment discontinuation) and the 52±4 week drug survival 

rate (continuation rate on treatment), among CD patients bearing poor prognostic factors at 

diagnosis. 

 

Study Design 

This was a retrospective medical chart review, non-interventional, single-country, multicenter 

study. Treatment, procedures and diagnostic methods followed physicians’ routine clinical 

practice. The data were documented in the electronic Data Recording Form (eDRFs) incorporated 

into a project-specific web-based electronic data collection (EDC) platform and were retrieved 

from data available in the medical charts. 

A total of 10 principal investigators all specializing in gastroenterology in 10 publicly-owned 

hospitals enrolled 177 patients in the study of whom 171 were assessed as eligible.  

According to the study plan, eligible and consented patients comprised the sample size of two 

distinct study cohorts, the ‘early’ and the ‘delayed’ adalimumab onset, with a targeted allocation 

ratio of 30:70 between the two cohorts. 

 The ‘early’ adalimumab onset cohort was comprised of 62 patients and included eligible and 

consented patients who had been initiated on adalimumab ≤ 24 months from CD diagnosis 

and who were enrolled from the latest to the earliest date of adalimumab onset. 
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 The ‘delayed’ adalimumab onset cohort was comprised of 109 patients and included eligible 

and consented patients who had initiated adalimumab > 24 months from CD diagnosis and 

who were enrolled from the latest to the earliest date of adalimumab onset. 

Results 

A total of 171 eligible patients who had been initiated on adalimumab between 01-Jul-2007 and 
08-Feb-2017 were consecutively enrolled in the study between 20-Oct-2017 and 01-Apr-2018 by 
10 hospital-based Greek Inflammatory Bowel Disease (IBD) Centers; 36.3% (62/171) of the 
patients were allocated in the ‘early’ and 63.7% (109/171) in the ‘delayed’ adalimumab initiation 
cohort. The overall study look-back period from CD diagnosis to the end of the study observation 
period was a median (IQR) of 45.5 (28.8-75.5) months for the ‘early’ and 148.2 (96.0-203.5) 
months for the ‘delayed’ cohort; accordingly, the median (IQR) post-adalimumab treatment onset 
observation period was 37.7 (19.9-61.9) months among patients of the ‘early’ and 38.5 (22.4-
70.9) months among patients of the ‘delayed’ cohort. 

Early adalimumab onset cohort 

The median (IQR) age of the ‘early’ cohort patients at enrollment was 33.8 (27.1-43.4), with 
41.9% (26/62) being female. Patients had been diagnosed with CD at a median (IQR) age of 28.0 
(23.0-38.6) years, while a median (IQR) of 3 (3-4) of the following poor prognostic factors were 
present at diagnosis: ileal or ileocolonic disease location (96.8%; 60/62); age≤40 years (74.2%; 
46/62); active cigarette smoking (69.4%; 43/62); extensive and deep ulceration (46.8%; 29/62); 
severe rectal and/or perianal disease (32.3%; 20/62); and upper GI involvement (30.6%; 19/62). 
At CD diagnosis, for 69.5% (41/59) of the evaluable patients disease behavior was non-
stricturing/non-penetrating, 36.1% (22/61) had extraintestinal manifestations, and 55.0% (33/60) 
required early receipt of steroids following diagnosis. 

At adalimumab treatment initiation (baseline), the median (IQR) age of the patients was 29.1 
(23.6-39.3) years, with a median (IQR) of 5.3 (3.0-13.8) months having elapsed since diagnosis. 
Regarding the patients’ baseline clinical characteristics, the median (IQR) HBI score was 8.0 
(8.0, 9.0), 96.8% (60/62) of the patients had ileal or ileocolonic disease location, 26.0% (13/50) 
upper GI involvement, 36.2% (21/58) extensive and deep ulceration, 28.1% (16/57) intestinal 
mucosa inflammation extending over 100 cm, 16.4% (10/61) perianal disease, and 32.8% (19/58) 
rectal disease. Disease behavior was non-stricturing/non-penetrating for 62.9% (39/62), 
stricturing only for 30.6% (19/62), penetrating only for 4.8% (3/62), and both stricturing and 
penetrating for a single patient (1.6%). In addition, 37.1% (23/62) had extraintestinal 
manifestations, and 37.0% (20/54) of the patients had a steroid-dependent or steroid-refractory 
disease course at baseline.  

At least one clinically significant disease/condition/surgery (other than CD, its complications and 
related surgeries) was reported for 19.4% (12/62) of the patients. In addition, 2 patients (3.2%) 
had undergone two minor CD-related surgeries (seton placement and perforated duodenal ulcer 
repair) before adalimumab initiation. 

Of the patients, 79.0% (49/62) had received at least one pharmacological treatment for CD 
management prior to adalimumab treatment initiation. In particular, 77.4% (48/62) had been 
previously treated with non-biologic agents [61.3% (38/62) corticosteroids; 35.5% (22/62) 
azathioprine/6-mercaptopurine; 27.4% (17/62) 5-aminosalicylic acid; 9.7% (6/62) antibiotics; and 
4.8% (3/62) methotrexate], while 19.4% (12/62) had been previously exposed to biologic 
treatment (infliximab) [resulting in 80.6% (50/62) of the patients being anti-TNF treatment 
naïve].    
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Of patients, 96.8% (60/62) and 3.2% (2/62) were initiated on induction dosing regimen of 80/40 
mg and 160/80 mg at Weeks 0/2, respectively, followed by a 40 mg maintenance dose every other 
week. The overall exposure to adalimumab was 232.6 patient-years corresponding to a median 
(IQR) treatment duration of 37.7 (19.9-61.9) months, during which period 43.1% (25/58) of the 
evaluable patients underwent 26 dose escalations; 3.4% (2/58) underwent 5 temporary 
interruptions; and 29.0% (18/62) permanently discontinued treatment a median of 18.1 (8.4-30.9) 
months after treatment onset. The reason for treatment discontinuation was loss of response 
(38.9%; 7/18), intolerance/adverse event (27.8%; 5/18), inadequate response (16.7%; 3/18), and 
primary non-response, patient’s non-compliance and unknown each in a single patient (5.6%; 
1/18).  

During the study observation period under treatment with adalimumab, 37.1% (23/62) of patients 
received concomitant treatment for CD management; 27.4% (17/62) received immunosuppressive 
agents [i.e. azathioprine (19.4%; 12/62), 6-mercaptopurine (1.6%; 1/62) and methotrexate (8.1%; 
5/62)], while 6.5% (4/62) each received corticosteroids and 5-aminosalicylic acid. 

Delayed adalimumab onset cohort 

The median (IQR) age of the ‘delayed’ cohort patients at enrollment was 42.1 (34.1-51.6) years, 
with 55.0% (60/109) being female. Patients had been diagnosed with CD at a median (IQR) age 
of 28.4 (21.8-37.8) years, with a median (IQR) of 3 (3-4) of the following poor prognostic factors 
being present: ileal or ileocolonic disease location (95.4%; 104/109); age≤40 years (76.1%; 
83/109); active cigarette smoking (63.3%; 69/109); extensive and deep ulceration (51.4%; 
56/109); severe rectal and/or perianal disease (43.1%; 47/109); and upper GI involvement 
(25.7%; 28/109). At CD diagnosis, for 79.6% (82/103) of the evaluable patients disease behavior 
was non-stricturing/non-penetrating, 31.0% (31/100) had extraintestinal manifestations, and 
69.5% (66/95) required early receipt of steroids following diagnosis. 

At adalimumab treatment initiation (baseline), the median (IQR) age of the patients was 37.8 
(29.4-47.0) years, with a median (IQR) of 95.8 (48.0-140.7) months having elapsed since 
diagnosis. Regarding the patients’ baseline clinical characteristics, the median (IQR) HBI score 
was 9.0 (8.0, 10.0), 91.7% (100/109) of the patients had ileal or ileocolonic disease location, 
22.2% (20/90) upper GI involvement, 40.8% (40/98) extensive and deep ulceration, 25.0% 
(24/96) intestinal mucosa inflammation extending over 100 cm, 24.1% (26/108) perianal disease, 
and 36.4% (36/99) rectal disease. Disease behavior was non-stricturing/non-penetrating for 
65.1% (71/109), stricturing only for 22.9% (25/109), penetrating only for 7.3% (8/109), and both 
stricturing and penetrating for 4.6% (5/109). In addition, 38.0% (41/108) of the evaluable patients 
had extraintestinal manifestations, and 24.7% (23/93) of the patients had a steroid-dependent or 
steroid-refractory disease course at baseline. At least one clinically significant 
disease/condition/surgery (other than CD, its complications and related surgeries) was reported 
for 18.3% (20/109) of the patients. In addition, 3 patients (2.8%) had undergone 3 CD-related 
surgeries (abdominal operation, and two procedures of seton placement) before adalimumab 
initiation. 

All patients (100.0%; 109/109) had received at least one pharmacological treatment for CD 
management prior to adalimumab initiation. In particular, 99.1% (108/109) had been previously 
exposed to non-biologic agents [78.9% (86/109) to corticosteroids, 62.4% (68/109) to 
azathioprine/6-mercaptopurine, 49.5% (54/109) to 5-aminosalicylic acid, 9.2% (10/109) to 
antibiotics, and 9.2% (10/109) to methotrexate], while 45.9% (50/109) to biologic treatment 
[infliximab in 45.9% (50/109) and certolizumab pegol in a single patient (0.9%)], resulting in 
54.1% (59/109) of the patients being anti-TNF treatment naïve.  
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Of the patients, 96.3% (105/109) and 3.7% (4/109) were initiated on an induction regimen of 
80/40 mg and 160/80 mg at Weeks 0/2, followed by a 40 mg maintenance dose every other week. 
The overall exposure to adalimumab was 460.0 patient-years corresponding to a median (IQR) 
treatment duration of 38.4 (21.7-70.0) months, during which period 41.3% (45/109) of the 
patients underwent 50 dose escalations; 6.4% (7/109) of the patients underwent 9 temporary 
interruptions; and 22.9% (25/109) permanently discontinued treatment a median of 30.1 (16.2-
55.5) months after treatment onset, due to loss of response in 52.0% (13/25), primary non-
response in 16.0% (4/25),  inadequate response in 12.0% (3/25), intolerance/adverse event in 
8.0% (2/25), and surgical excision, diagnosis with multiple sclerosis, and endoscopic disease in a 
single patient (4.0%; 1/25) each.   

Of the patients, 52.3% (57/109) received concomitant treatment during the study observation 
period. In particular, 33.9% (37/109) received immunosuppressive agents [i.e. azathioprine 
(22.9%; 25/109), 6-mercaptopurine (2.8%; 3/109), and methotrexate (9.2%; 10/109)]; 
corticosteroids had been received by 16.5% (18/109), 5-aminosalicylic acid by 7.3% (8/109) and 
antibiotics by 4.6% (5/109). 

Primary objective 

The Week 26 HBI ≤4 remission attainment rates using the LOCF imputation method were 60.7% 
(37/61; 95%CI: 48.4-72.9) in the ‘early’ and 47.2% (50/106; 95%CI: 37.7-56.7) in the ‘delayed’ 
cohort, corresponding to a statistically significant difference of 13.5% (one-sided p-value: 0.044). 
Based on the as-observed data, the respective rates were 68.9% (31/45; 95%CI: 55.4-82.4) in the 
‘early’ and 58.7% (44/75; 95%CI: 47.5-69.8) in the ‘delayed’ cohort (difference of 10.2%; one-
sided p-value: 0.126). 

Exploratory subgroup analyses performed in order to examine the impact of selected factors of 
interest on the difference in the Week 26 HBI≤4 attainment rates between the two cohorts, 
revealed that the remission rates in the ‘early’ versus the ‘delayed’ cohort statistically 
significantly differed among patients: 

 of female (Δ: 21.6%; one-sided p-value: 0.031), but not male gender (Δ: 5.1%; one-sided p-
value: 0.320). 

 aged ≤40 at CD diagnosis (Δ: 21.8%; one-sided p-value: 0.006), but not aged>40 years 
(Δ:-17.1%; one-sided p-value: 0.159). 

 anti-TNF naïve (Δ: 18.9%; one-sided p-value: 0.023), but not anti-TNF experienced (Δ: 
5.1%; one-sided p-value: 0.374). 

 without stricturing disease at CD diagnosis (Δ: 17.9%; one-sided p-value: 0.023), but not 
with stricturing disease (Δ: 6.3%; one-sided p-value: 0.361). 

 with colonic disease involvement at baseline (Δ: 21.2%; one-sided p-value: 0.011), but not 
without (Δ: -4.6%; one-sided p-value: 0.377). 

 with extraintestinal manifestations at baseline (Δ: 23.2%; one-sided p-value: 0.037), but not 
without (Δ: 8.5%; one-sided p-value: 0.196). 

 with steroid dependent/refractory disease at baseline (Δ: 34.4%; one-sided p-value: 0.007), 
but not without (Δ: 4.6%; one-sided p-value: 0.326). 

Secondary objectives 

The 26-week clinical response (HBI decrease ≥3 from baseline) attainment rates using the LOCF 
imputation method were 68.9% (42/61; 95%CI: 57.2-80.5) in the ‘early’ and 62.3% (66/106; 
95%CI: 53.0-71.5) in the ‘delayed’ cohort, corresponding to a 6.6% difference (one-sided p-



 Insights2 Tracking Number:11318 Final Study Report 

Version 1.0: 12-Dec-2018 

 

 

 

 
value: 0.192). The aforementioned rates using the as-observed data were 80.0% (36/45; 95%CI: 
68.3-91.7) and 74.7% (56/75; 95%CI: 64.8-84.5) in the respective cohorts (5.3% difference; one-
sided p-value: 0.247).  

The CD-related intestinal resection rates (for reasons other than for perianal complications) were 
6.5% (4/62) and 11.9% (13/109) among patients of the ‘early’ and ‘delayed’ cohort, respectively. 
The median Kaplan-Meier estimated time to first intestinal resection was not reached in either 
cohort. According to univariate Cox regression analysis, the HR of the ‘delayed’ versus the 
‘early’ cohort was 1.81 (95%CI: 0.59-5.56; p=0.299), denoting a non-statistically significant 
higher risk of intestinal resection for the ‘delayed’ versus the ‘early’ cohort patients. 

The rates of CD progression to a complicated (stricturing and/or penetrating) phenotype were 
7.7% (3/39) and 11.4% (8/70) among patients of the ‘early’ and ‘delayed’ cohort, respectively. 
The median Kaplan-Meier estimated time to progression to a complicated phenotype was 105.2 
months in the ‘early’ cohort, while it was not reached in the ‘delayed’ cohort (log-rank test p-
value: 0.676). According to univariate Cox regression analysis, the HR of the ‘delayed’ versus the 
‘early’ cohort was 1.33 (95%CI: 0.35-5.09; p=0.677), denoting a non-statistically significant 
higher risk of progression to complicated disease for the ‘delayed’ versus the ‘early’ cohort 
patients. 

The 52-week drug survival rate was 91.9% (57/62) in the ‘early’ and 95.4% (104/109) in the 
‘delayed’ cohort, corresponding to a non-statistically significant difference of -3.5% (p=0.384). 
The adalimumab discontinuation rates throughout the whole study observation period were 29.0% 
(18/62) and 22.9% (25/109) among patients of the ‘early’ and ‘delayed’ cohort, respectively. The 
Kaplan-Meier median time to treatment discontinuation was not reached in either cohort (log-
rank test p-value: 0.306). There was no statistically significant difference in the risk of 
adalimumab treatment discontinuation between the ‘delayed’ and ‘early’ cohort (HR 0.73: 95% 
CI: 0.40-1.34; p=0.308). 

Discussion 

Generalizability 

In regards to the external validity of the study results (i.e., generalizability), every effort was 

made for the study population to be representative of the overall population of patients with CD 

being treated with adalimumab in Greece by enrolling patients from geographically diverse 

locations throughout the country with a non-limiting set of clinical characteristics accounting for 

variations in medical practice paradigms. In fact, the participating sites are among the major IBD 

centres nationwide, distributed across 5 of the 13 administrative regions of Greece which are 

home to approximately two-thirds of the overall Greek population. Moreover, since this study 

took place in normal clinical settings under real-life conditions, its outcomes are considered 

representative of both the study population of interest and the clinical outcomes under 

observation. 

 

Conclusion 

In conclusion, the present study has yielded real-world evidence on the impact of the ‘early’ 

versus ‘delayed’ initiation of adalimumab treatment on the clinical outcomes of CD patients 

bearing poor prognostic factors at diagnosis. The results demonstrate that in this difficult-to-treat 

population, early, within 2 years of diagnosis, initiation of adalimumab achieves a significantly 

higher 26-week remission rate compared with delayed introduction of adalimumab. This 
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beneficial effect of early adalimumab initiation is more prominent among anti-TNF naïve 

patients, with steroid dependent/refractory disease, extraintestinal manifestations, and colonic 

disease involvement at baseline, as well as among females, those aged ≤40, and without 

stricturing disease at diagnosis. In addition, the early introduction of adalimumab results in higher 

26-week clinical response attainment rate as well as lower risk of CD-related intestinal resection 

and progression to a complicated phenotype although without reaching statistical significance. 

Furthermore, the 52-week drug survival rate exceeded 90% in both cohorts with no significant 

difference in the risk of adalimumab treatment discontinuation between the two cohorts. 

 

 




