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Introduction
 While efficacy supporting 5-aminosalicylate (5-ASA) use for the 
induction and maintenance of remission for Ulcerative Colitis (UC) 
has been well established in adult as well as several pediatric studies 
[1-6], evidence regarding 5-ASA use in Crohn’s Disease (CD) for in-
duction or maintenance of remission, or to prevent relapse after sur-
gically induced remission, is conflicting and weak [7-12]. Despite the 
absence of strong supporting data, 5-ASA compounds are commonly 
prescribed for CD in general clinical practice. A 2014 Swiss Cohort 
study including adults and children found that among 1420 patients 
with CD 59% of patients had been treated with 5-ASA at some time 
[13].

 From our large prospective, inception cohort of children newly 
diagnosed with CD which included patients from 30 pediatric centers 
in North America managed by independently practicing pediatric gas-
troenterologists we aimed to:

(1) Describe the prevalence of 5-ASA utilization 

(2) Describe clinical outcomes at 1-3 years following therapy with 
5-ASA ± corticosteroids (CS) 

(3) Identify clinical and demographic factors associated with clinical 
remission

Methods and Study Population
 This was a prospective, multicenter, inception cohort study of a 
sub-group of children with CD enrolled in the Pediatric Inflammatory 
Bowel Disease Collaborative Research Group Registry. The Registry 
was an ongoing, observational research program conducted at 30 pe-
diatric gastroenterology centers in North America for which patients 
were enrolled between 2002 - 2014. Children under the age of 16 
years newly diagnosed with inflammatory bowel disease (CD, UC 
or indeterminate colitis), were eligible for enrollment in the Registry 
through one of the participating sites. Medical data for each enrolled 
patient were collected and submitted to a centralized data manage-
ment center. Data were submitted at the time of diagnosis, 30 days 
after diagnosis, and every 3 months thereafter. Demographic data 
were recorded as were standardized laboratory tests (serum albumin, 
hemoglobin, erythrocyte sedimentation rate) when available. Disease 
location and behavior were classified by the Paris system [14]. All 
patients were managed by individual physician dictate and not by 
standardized protocols.

 Per our first aim, we collected data on initial treatments prescribed 
following diagnosis.  For this we analyzed treatments listed at 30 days 
following diagnosis which was the first data collection point follow-
ing diagnosis. We looked at the utilization of 5-ASA alone as well as 
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Objectives: Despite little data on efficacy, 5-Aminosalicylates (5-
ASA) are commonly used in pediatric Crohn’s Disease (CD). Our 
aim was to assess prevalence of 5-ASA utilization in children newly 
diagnosed with CD, as well as clinical outcomes among these pa-
tients. 

Study design:  Data were obtained from a large observational in-
ception cohort from 2002-2014. First, we analyzed initial treatments 
received immediately following diagnosis. Then, clinical outcome 
and disease activity were measured using the “Physician Global As-
sessment” (PGA) scale. The primary outcome was a PGA of “inac-
tive”, without corticosteroids (CS), immunomodulators, biologics or 
surgery one year following diagnosis in patients receiving 5-ASA ± 
CS only as initial therapy following diagnosis.

Results: 440/1297 subjects with CD (34%) received 5-ASA ± CS 
only as initial therapy, and were the focus of this study. No base-
line differences were observed between the 5-ASA + CS (n=263) vs. 
5-ASA - CS (n=177) treatment groups for age, gender, disease dis-
tribution or disease behavior. Baseline moderate/severe PGA was 
more common in the 5-ASA + CS group compared with the 5-ASA 
alone group (70% vs. 38%, p<0.001). The primary outcome was 
achieved by 34% of those treated with 5-ASA alone vs. 18% of those 
treated with 5-ASA + CS (p<0.001). In multivariate models, achiev-
ing the primary outcome was significantly associated with initially 
mild disease severity and no initial CS use.

Conclusion: The prevalence of 5-ASA utilization for pediatric CD is 
high despite a low likelihood of achieving clinical remission on 5-ASA 
therapy, although somewhat more favorable for select children with 
mild disease who do not receive CS at diagnosis.
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in combination with other treatments. We also collected information 
on the utilization of other treatment regimens that did not include 
5-ASA.

 Next, we focused on the group of patients who received 5-ASA as 
the only maintenance therapy given initially following diagnosis in 
order to study outcomes among these patients. For this analysis we 
included patients also given corticosteroids (CS) initially for induc-
tion of remission. In addition, we did not exclude the small number 
of patients who also received rectal therapies. However, we excluded 
all patients receiving any other CD-specific oral or parenteral mainte-
nance treatment at 30 days following diagnosis. Approximately 97% 
of patients receiving 5-ASA received mesalamine and only 3% re-
ceived sulfasalazine. In order to simplify our statistical analysis, we 
combined results and refer to both compounds collectively as 5-ASA. 
Dose was recorded when available and expressed in mg/kg/day. 

Disease activity and outcome measures for 5-ASA use

 Disease activity was classified by the Physician Global Assess-
ment (PGA), which is a validated index that categorizes disease as 
“inactive”, “mild” or “moderate/severe” [15,16]. This tool takes into 
account clinical characteristics of Crohn’s disease severity including 
abdominal pain, diarrhea, bleeding, weight loss and linear growth 
as well as other elements of the physical examination. In most cases 
PGA is determined prior to knowledge of laboratory studies. Previous 
work has shown very good correlation between PGA and the Pediatric 
Crohn’s Disease Activity Index (PCDAI) [15,16].

 The primary clinical outcome for our analysis was remission at 1 
year or “inactive disease” by PGA designation, off CS, and without 
escalation of therapy to immunomodulators (IM), anti-Tumor Necro-
sis Factor (TNF) therapy, or resectional surgery. A secondary outcome 
measure was “response” or “mild disease” by PGA designation with 
similar constraints. Additional secondary outcomes included disease 
activity by PGA at two years and three years following diagnosis, as 
well as by Pediatric Crohn’s Disease Activity Index (PCDAI) when 
data for calculation were available [16]. 

Statistical analysis

 Groups were compared using t-tests for continuously distribut-
ed variables and chi-square and exact tests for categorical variables. 
Multivariate logistic regression was used to analyze possible predic-
tors of our primary outcome. Kaplan-Meier analysis and log-rank 
tests were used to compare differences in duration of remission be-
tween the study groups. A significance level of 0.05 was used for all 
tests.

Institutional Review Board (IRB)

 The IRB at each participating Center approved the protocol. In-
formed consent and, when appropriate, assent was obtained from all 
parents/caregivers and patients enrolled in the Registry in accordance 
with local regulations.

Results
Deriving the study population and utilization of 5-ASA

 During the study period there were 2116 registry patients enrolled, 
of whom 1442 were diagnosed with CD (Figure 1). 1297 of these 
patients had at least 1 year of follow up. Within this subgroup of 1297 

patients there were 31distinct treatment combinations prescribed by 
30 days following diagnosis that included one or more of the fol-
lowing treatments: 5-ASA, IM, anti-TNF therapy, exclusive enteral 
nutrition therapy, rectal therapy (our database does not specify dose 
or type of rectal therapy used), and surgery. Table 1A - 1B presents 
the highlights of our analysis. Of note, the most frequent treatment 
prescribed at 30 days following diagnosis was 5-ASA with 53% of 
the total population receiving this alone or in combination. IM were 
used in 40%, Biologics (infliximab or adalimumab in all cases) were 
used in 7%, enteral nutrition therapy was used in 5%, rectal therapies 
in 3%, surgery in <1%, and calcineurin inhibitor (CI) were used in 
<<1% of all patients. Of note, when we looked at treatments recorded 
at 30 days following diagnosis during the first half of our observation 
period compared to the second half we noted a higher rate of 5-ASA 
utilization in the first half (57% vs. 46%), a lower rate of anti-TNF 
therapy in the first half (5% vs. 10%), and a constant utilization of IM 
throughout the study period (40%). Table 1B shows the most frequent 
treatment combinations prescribed at 30 days. Of 31 distinct com-
binations of therapy prescribed, 9 accounted for 88% of all patients 
and are shown in the figure. 5-ASA + CS were the most frequently 
prescribed combination accounting for 22% of the total. 5-ASA alone 
accounts for 16% of the total.

 In order to analyze 1 year outcomes data following 5-ASA use, we 
identified the subset of individuals for whom 5-ASA ± CS was pre-
scribed as the only therapy by 30 days followed diagnosis (n=484). 
Forty-four of these patients were excluded from further analysis be-
cause of incomplete data, leaving 440 subjects (34% of all patients 
with CD in this study with >1 year of follow up) who form our study 
group. Of these patients, 177 received 5-ASA without CS and 263 
received 5-ASA with CS at 30 days following diagnosis (Figure 1).

Demographic and clinical characteristics at diagnosis of 
study population

 Clinical and demographic characteristics of the study population 
are shown in table 2. No baseline differences were observed between 
5-ASA - CS vs. 5-ASA + CS groups for gender, age, disease dis-
tribution, presence/absence of perianal disease, baseline behavior 

Figure 1: Study patient derivation and initial treatments received at 30 days 
following diagnosis.
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(Paris classification), hemoglobin level, presence/absence of growth 
failure (height z-score <-1.65), or dose of 5-ASA used. The mean 
5-ASA dose was 50 mg/kg/day. Baseline PGA was significantly dif-
ferent between the two groups with a higher percentage of moderate 
to severe disease, higher PCDAI scores, higher ESR (mm/hr), lower 
albumin (g/dL), and higher platelet count in those subjects who re-
ceived 5-ASA + CS, likely reflecting a greater burden of disease.

Clinical outcomes at 1 year
 For the 440 patients receiving 5-ASA ± CS within the first 30 days 
following diagnosis, 25% (n=108) had an inactive PGA and were cor-
ticosteroid free without escalation of therapy or surgery by one year 
(Table 3A). An additional 8% had a mild PGA while meeting similar 
criteria. We further delineated 1 year outcomes as a function of initial 
CS use and/or initial PGA. Depending on the subgroup, a positive 
outcome (response or remission) after 1 year ranged between 18% 
- 58%. Not-unexpectedly, patients who were PGA mild at diagnosis 
and only received 5-ASA without CS were most likely to have CS-
free remission at 1 year following diagnosis without step up therapy. 
Patients with moderate/severe PGA at diagnosis and who received CS 
were least likely to have a positive outcome. 

 Of the total, 67% (n=295) did not achieve primary or secondary 
outcome. Of these, 92 had at least 1 hospitalization, 11 underwent 
surgery, 265 received step up therapy with IM +/- biologic therapy, 

65 required CS and 48 were classified as moderate/severe PGA at the 
one-year data collection point.

Clinical outcomes at 2 - 3 years

 Data at 2 years following diagnosis was available for 365 patients 
initially treated with 5-ASA ± CS (Tables 3B-3C). The likelihood of 
a favorable outcome diminished after 2 years. Of these patients 18% 
and 4% achieved the primary and secondary outcome, respectively 
(CS free, no step-up therapy, and PGA inactive or mild). For the re-
maining 78% 122 had at least 1 hospitalization, 20 underwent surgery 
264 escalated to IM +/- biologic therapy, 36 were classified as moder-
ate/severe PGA and 38 required CS.

 N= 1297* % 

5-ASA 682 53%

IM 517 40%

Anti-TNF 90 7%

Enteral 67 5%

Rectal therapies 45 3%

Surgery 10 < 1%

Calcineurin inhibitor 2 <1%

 N= 1297 %

5-ASA + CS 280 22%

CS + IM 252 19%

5-ASA alone 204 16%

5-ASA + CS + IM 148 11%

CS alone 147 11%

Enteral therapy alone 38 3%

IM alone 28 2%

CS + anti-TNF 26 2%

CS + IM + anti-TNF 20 2%

Total **  88% (n=1143)

Table 1A: Use frequency alone or in combination at 30 days following 
diagnosis.

Table 1B: Most frequent treatment combinations at 30 days***.

*Total > 1297 due to patients receiving multiple treatments
**The above 9 most frequent treatment combinations represent the regi-
mens for 88% (1143) of the 1297 patients. There were 22 additional com-
binations which account for the remaining 12% of patients (154). 
***combinations also included patients receiving rectal therapies

Characteristic

 CD patients who received
 5-ASA only in first 30 days

from diagnosis
(N=177)

 CD patients who received
 5-ASA + CS only in first 30

days from diagnosis
(N=263)

Gender (Male) 92 (52%) 147 (56%)

Age (years) 11.4 ± 3.2 11.9 ± 2.9

Disease distribution
   Small bowel only
   Large bowel only

   Small & large bowel

25 (14%)
49 (28%)
103 (58%)

30 (11%)
70 (27%)
163 (62%)

PGA ***
   Mild

   Moderate
   Severe

110 (62%)
61 (35%)

6 (3%)

78 (30%)
142 (54%)
43 (16%)

PCDAI ***   (# 
available) 23 ± 13 (101) 30 ± 15 (129)

Perianal disease 
present 18 (11%) 13 (5%)

Behavior (Paris 
classification)

   B1
   B2
   B3

   B2B3

166 (96%)
6 (4%)

1 (<1%)
0

235 (95%)
7 (3%)
4 (2%)

1 (<1%)

Hemoglobin 11.6 ± 1.6 11.5 ± 2.0

ESR *** 27 ± 16 34 ± 20

Albumin *** 3.62 ± 0.57 3.32 ± 0.65

Platelet count * 438 ± 150 474 ± 154

Growth failure
   Height Z-score 

<-1.65
   Height Z-score 

≥-1.65

23 (13%)
154 (87%)

26 (10%)
231 (90%)

5-ASA dose
≥ 60 mg/kg/day
<60 mg/kg/day

54 ± 20
52 (29%)

125 (71%)

51 ± 20
71 (27%)
189 (73%)

Table 2: Distribution of characteristics at diagnosis for all Crohn’s Disease 
patients with at least one year of follow-up and for the subsets of study 
patients who received 5-ASA ± corticosteroids in the first 30 days from 
diagnosis.

CD-Crohn’s Disease; CS-Corticosteroids; PGA-Physician’s Global As-
sessment of disease severity; 
PCDAI-Pediatric Crohn’s Disease Activity Index; ESR-Erythrocyte Sed-
imentation Rate
Data expressed as mean ± standard deviation or frequency (percent).
* p<0.05, ** p<0.01, *** p<0.001 comparing patients receiving 5-ASA 
alone vs. 5ASA + CS.
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 Data at 3 years following diagnosis were available for 289 patients 
initially treated with 5-ASA ± CS. We observed that the likelihood of 
a favorable outcome diminished further. 13% achieved primary out-
come and 3% achieved secondary outcome at that point. For the re-
maining 84% 113 had at least 1 hospitalization, 22 underwent surgery 
236 escalated to IM +/- biologic therapy, 15 were classified as mod-
erate/severe PGA and 25 required CS. Kaplan-Meier analysis table 
3D shows the probability of being in remission (± standard error) at 
1, 2 and 3 years to be 0.34 ± 0.04, 0.24 ± 0.03, and 0.20 ± 0.03 for the 
5-ASA only patients compared to 0.18 ± 0.02, 0.12 ± 0.02 and 0.07 
± 0.02 for the 5-ASA + corticosteroid group, respectively (p<0.001). 
Results by baseline PGA and for treatment/PGA subgroups are also 
presented in the table.

PCDAI 

 Data points needed for PCDAI (Pediatric Crohn’s Disease Activity 
Index), or weighted - PCDAI were not available in many cases. Since 
PGA data were widely available and yielded the most robust and 
complete data set and has been shown to correlate well with PCDAI 
[16], it was primarily used for this study. We performed a sub-analysis 

Table 3A

1 year outcomes N Remission at 
1 year

Response only 
at 1 year

Not in remission 
or response at 

1 year

All Patients 
combined 440 108 (25%) 37 (8%) 295 (67%)

By therapy at 30 days following diagnosis***

   5-ASA Only 177 60 (34%) 28 (16%) 89 (50%)

   5-ASA + CS 263 48 (18%) 9 (3%) 206 (78%)

By PGA at 30 days following diagnosis***

   Mild 188 62 (33%) 26 (14%) 100 (53%)

   Moderate/Severe 252 46 (18%) 11 (4%) 195 (77%)

By therapy and PGA at 30 days following diagnosis***

   5-ASA Only and 
PGA Mild 110 43 (39%) 21 (19%) 46 (42%)

   5-ASA Only and 
PGA Moderate/

Severe
67 17 (25%) 7 (10%) 43 (64%)

   5-ASA + CS and 
PGA Mild 78 19 (24%) 5 (6%) 54 (69%)

   5-ASA + CS and 
PGA Moderate/

Severe
185 29 (16%) 4 (2%) 152 (82%)

2 year outcomes N Remission at 2 
years

Response only 
at 2 years

Not in remission 
or response at 2 

years

All Patients 
combined 365 64 (18%) 16 (4%) 285 (78%)

By therapy at 30 days following diagnosis***

   5-ASA Only 148 40 (27%) 13 (9%) 95 (64%)

   5-ASA + CS 217 24 (11%) 3 (1%) 190 (88%)

By PGA at 30 days following diagnosis *

Mild 153 36 (24%) 14 (9%) 103 (67%)

   Moderate/Severe 212 28 (13%) 2 (1%) 182 (86%)

By therapy and PGA at 30 days following diagnosis ***

   5-ASA Only and 
PGA Mild 90 29 (32%) 12 (13%) 49 (54%)

   5-ASA Only and 
PGA Moderate/

Severe
58 11 (19%) 1 (2%) 46 (79%)

   5-ASA + CS and 
PGA Mild 63 7 (11%) 2 (3%) 54 (86%)

   5-ASA + CS and 
PGA Moderate/

Severe
154 17 (11%) 1 (1%) 136 (88%)

Table 3B

3 year outcomes N Remission at 3 
years

Response only 
at 3 years

Not in remission 
or response at 3 

years

All Patients 
combined 289 38 (13%) 8 (3%) 243 (84%)

By therapy at 30 days following diagnosis***

5-ASA Only 107 25 (23%) 5 (5%) 77 (72%)

5-ASA + CS 182 13 (7%) 3 (2%) 166 (91%)

By PGA at 30 days following diagnosis *

Mild 115 21 (18%) 6 (5%) 88 (77%)

Moderate/Severe 174 17 (10%) 2 (1%) 155 (89%)

By therapy and PGA at 30 days following diagnosis ***

5-ASA Only and 
PGA Mild 62 17 (27%) 4 (7%) 41 (66%)

5-ASA Only and 
PGA Moderate/

Severe
45 8 (18%) 1 (2%) 36 (80%)

5-ASA + CS and 
PGA Mild 53 4 (7%) 2 (4%) 47 (89%)

5-ASA + CS and 
PGA Moderate/

Severe
129 9 (7%) 1 (1%) 119 (92%)

Table 3C

1 year 2 year 3 year

By therapy group ***

   5-ASA Only 0.34 ± 0.04 0.24 ± 0.03 0.20 ± 0.03

   5-ASA + CS 0.18 ± 0.02 0.12 ± 0.02 0.07 ± 0.02

By PGA ***

   Mild 0.33 ± 0.03 0.21 ± 0.03 0.14 ± 0.03

   Moderate/Severe 0.18 ± 0.02 0.13 ± 0.02 0.10 ± 0.02

By therapy group and PGA ***

   5-ASA Only and PGA Mild 0.39 ± 0.05 0.27 ± 0.05 0.19 ± 0.05

   5-ASA Only and PGA Moderate/
Severe 0.25 ± 0.05 0.20 ± 0.05 0.20 ± 0.05

   5-ASA + CS and PGA Mild 0.24 ± 0.05 0.12 ± 0.04 0.06 ± 0.04

   5-ASA + CS and PGA Moderate/
Severe 0.16 ± 0.03 0.11 ± 0.02 0.07 ± 0.02

Table 3D: Kaplan-Meier estimates of probability of remission (± standard 
error) and significance of differences.
Data expressed as probability (± standard error); PGA=Physician’s Global 
Assessment of disease severity; CS=Corticosteroids; 
***p<0.001 using log-rank test.

Table 3A-3C: Clinical outcomes for Crohn’s Disease patients who re-
ceived 5-ASA ± corticosteroids in the first 30 days from diagnosis.

Remission =PGA inactive and no rescue therapy or surgery or CS use at 
specified time point.  Response=PGA mild with similar constraints.  Data 
expressed as frequency (percent); PGA=Physician’s Global Assessment of 
disease severity; CS=Corticosteroids. 
* p<0.05, ** p<0.01, *** p<0.001 comparing in remission vs. not in remis-
sion for patient PGA and therapy subgroups.
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looking at 1, 2 and 3 year outcomes data for the patients for whom 
PCDAI data were available.  PCDAI data were analyzed irrespective 
of whether step up therapies including CS were used. We defined in-
active disease/remission as PCDAI </=10, and mild disease/response 
as PCDAI </=30. At one year PCDAI data were available for 171 pa-
tients of whom 24% achieved remission (12% response). At two years 
PCDAI data were available for 123 patients of whom 22% achieved 
remission (10% response). At three year PCDAI data were available 
for 96 patients of whom 26% achieved remission (6% response).

Laboratory studies

 We examined laboratory studies in those patients achieving PGA 
inactive at one year in an attempt to determine whether surrogate 
markers of inflammation may have normalized as well. For the 60 
patients treated with 5-ASA only who achieved remission at 1 year, 
for whom we had laboratory data available, the percent with normal 
labs (ESR<20 mm/hour, albumin >3.4 g/dL, Hemoglobin ≥11 g/dL) 
at baseline versus 1 year were 32% versus 85% for ESR, 66% ver-
sus 84% for albumin, and 68% versus 94% for hemoglobin. For the 
48 patients treated with 5-ASA + CS who achieved remission at 1 
year, for whom we had laboratory data available, the percent with 
normal labs at baseline versus 1 year were 47% vs. 85% for ESR, 
59% vs. 96% for albumin and 70% vs. 100% for hemoglobin. Overall, 
a trend of lab normalization was seen in many but not all patients who 
achieved remission.

Growth

 Growth delay is an important consideration in the treatment of pe-
diatric CD.  We found that 11% of the study subjects had low height z 
scores at diagnosis (<-1.65). This percentage is lower than that found 
previously [17,18]. For patients receiving 5-ASA+/- CS initially fol-
lowing a CD diagnosis, 43/346 (12%) had a low height z score at 
1-year. At 2 and 3 years following diagnosis 29/267 (11%) and 20/210 
(10%) had a low height z score, respectively. There was no statistical-
ly significant difference in the incidence of growth failure at 1, 2 or 3 
years following a CD diagnosis between patients achieving remission
 

and those that did not achieve remission. It is likely that children pre-
senting with growth failure were less likely to be treated with 5-ASA 
± CS without additional initial therapy such as IM or biologics and 
therefore would not have been included in our study group.

Predictors of response

 We attempted to identify relevant predictors of one-year clinical 
remission including age, gender, PGA at diagnosis, location of dis-
ease on presentation and whether or not CS were utilized within the 
first 30 days following diagnosis. Table 4 shows the results of logistic 
regression analysis. In the multivariate models both mild disease se-
verity at diagnosis and absence of CS use within the first 30 days af-
ter diagnosis were significantly associated with the desired outcome. 
Normal laboratory studies including hemoglobin, ESR, and albumin 
were not independently associated with PGA inactive without CS or 
additional therapy at one year after adjusting for initial PGA and CS 
use.

Summary and Discussion

 For most children with CD who present with moderate to severe 
symptoms, and often with growth delay, current therapy frequently 
includes the early use of immunomodulators and biologics [19,20] 
which indeed, has been associated with improved clinical outcomes at 
one year following diagnosis of very ill children [21]. More difficult, 
however, is choosing initial therapy in those children who present 
with mild disease for whom there is parental and sometimes clinician 
reluctance to use therapies associated with potentially more signifi-
cant side effects. 5-ASA therapy, which is perceived to have a more 
favorable side effect profile, is often used per anecdotal evidence as 
well as sparse published data [13] for patients with milder disease de-
spite minimal data in the pediatric (or adult) Crohn’s disease literature 
to support this practice.

Characteristic Reference Group Unadjusted OR (95% CI) Adjusted OR (95% CI)1 Adjusted OR (95% CI)2 Adjusted OR (95% CI)3

Therapy in first 30 days (5-ASA ± CS) 5-ASA + CS 2.30 (1.48-3.57)*** 2.19 (1.32-3.63)** 2.21 (1.36-3.59)*** 1.91 (1.20-3.05)**

Gender Male 0.85 (0.55-1.31)

Age (<10 vs. 10+) <10 0.79 (0.44-1.05)

Age (<12 vs. 12+) <12 0.68 (0.48-1.06)

Disease extent (small/large bowel only vs. 
both) Both small & large 1.24 (0.80-1.93)

Physician Global Assessment (PGA) Moderate/severe 2.20 (1.42-3.43)*** 2.13 (1.29-3.53)** 1.78 (1.10-2.89)* 1.81 (1.13-2.88)*

Erythrocyte sedimentation rate  (ESR) Abnormal (>20) 1.70 (1.05-2.74)*

Hemoglobin (HGB) Abnormal (<11) 1.25 (0.77-2.00)

Albumin (ALB) Abnormal (<3.5) 1.67 (1.04-2.67)*

Any of above lab tests abnormal (ANYLAB) Yes 2.00 (1.18-3.40)*

Table 4: Univariate and multivariate logistic regression analysis of remission at one year4 following diagnosis of Crohn’s Disease for study groups (N=440): 
results show Odds Ratios (OR) and 95% confidence intervals (95% CI) for potential risk factors at diagnosis and therapy in first 30 days.
1. Forward selection model including therapy, PGA, ESR and ALB (N=365)
2. Forward selection model including therapy, PGA and ANYLAB (N=404)
3. Full model including therapy and PGA (N=440)
4. Remission at one year following diagnosis=PGA inactive, not receiving Corticosteroids (CS), and no rescue with immunomodulators, biologics or sur-

gery during first year; N=108 in remission, N=332 not in remission
* p<0.05, ** p<0.01, *** p<0.001
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 In this prospective multicenter observational registry study, we 
aimed to provide data on 5-ASA utilization among children newly 
diagnosed with CD. We also aimed to describe clinical outcomes in 
patients following 5-ASA treatment. At 30 days following a CD di-
agnosis which is the first data collection point in our study design, 
5-ASA appears to be the most frequent initial treatment prescribed 
with over half (53%) of all patients receiving 5-ASA either alone or in 
combination. Furthermore, over one-third (37%) of patients received 
only 5-ASA ± CS in the first 30 days following diagnosis.  Outcomes 
data show that 25% of all study subjects who started on only 5-ASA 
+/- CS had clinically inactive disease without the need for CS or step 
up therapy at 1 year following diagnosis. When stratified by PGA 
at diagnosis and/or need for CS at 30 days, 1 year outcomes varied 
considerably. CS-free remission or response at 1 year without step up 
therapy was as high as 58% for the subgroup of patients with mild 
PGA at diagnosis whom were not given CS initially. Among patients 
with moderate/severe PGA at diagnosis who were given initial CS 
(undoubtedly reflecting a sicker population), only 18% achieved pri-
mary or secondary outcome. We did not find that disease location, 
age, or gender influenced outcomes. 

 When looking at outcomes data after 2-3 years, favorable out-
comes diminished considerably. Patients started on only 5-ASA +/- 
CS at diagnosis whom had clinically inactive disease without the 
need for CS or step up therapy at 2 and 3 years, were 22% and 16%, 
respectively. The subset who were most likely to have a favorable 
outcome at 2 and 3 years were those receiving 5-ASA only without 
CS and who had mild PGA at diagnosis. For this subset, remission or 
response was noted to be 46% and 34% at 2 and 3 years, respectively.

 As this was not a controlled study with a single preparation of 
5-ASA we are only able to give dosing data in aggregate. The mean 
5-ASA dose was about 50 mg/kg/day. Given that efficacy in adult 
patients with ulcerative colitis may be improved with higher dosing 
schedules [22] as well as some adult CD studies that provide data on 
dose [12]. It is possible that dosing greater than 50 mg/kg/day might 
be more effective.

 The main strengths of our study are the size of the population stud-
ied and the breadth of an experience from multiple institutions reflect-
ing true real world experience. However, our study is not a random-
ized, case-control clinical trial. All treatment choices were dictated by 
physician discretion and were not protocol based including doses and 
specific formulations of 5-ASA compounds, use of rectal therapies, 
and decision to start or move to alternative therapies. Therefore, pla-
cebo effect and/or selection bias should be considered. While placebo 
effect has been demonstrated in adult clinical trials of inflammatory 
bowel disease [23,24], similar studies have not been conducted in pe-
diatrics and therefore, we have no data on the potential size of this 
effect in our population. We did note, however, that standard labo-
ratory measures of disease activity normalized in many patients who 
achieved an inactive PGA suggesting improvement of inflammation.

 In addition, adherence was not systematically monitored and can 
be a significant confounder. And other markers that may potentially 
correlate with clinical outcomes that have gained more uniform use 
were not systematically collected throughout the study period and 
were not included in our analysis. Such markers include C-reactive 
protein, fecal calprotectin, X-ray computed tomography and/or mag-
netic resonance enterography and repeat endoscopic examinations to 

document mucosal healing. The use of PGA as an outcome variable is 
not ideal though reasonable correlation with PCDAI has been demon-
strated [16]. Since PGA was all that was available for many of the 
study subjects, it was therefore utilized for our study analysis. We 
presented PCDAI data when available.

 Given that over half of children newly diagnosed with CD are re-
ceiving 5-ASA medications as part of their initial therapy, it is im-
portant to develop evidence on efficacy or futility. It is highly unlikely 
that future placebo controlled trials of 5-ASA will be conducted in 
children and therefore observational registry data may be all that is 
available. Based on the pediatric literature and clinical experience, 
most pediatric practitioners would agree that use of 5-ASA monother-
apy is not appropriate for pediatric patients with CD who demonstrate 
moderate to severe phenotypical features including extensive small 
bowel disease, stricturing or penetrating disease, or disease that im-
pacts on growth or pubertal development [19-21]. Our data suggest 
the possibility of clinical utility in select patients with initially mild 
disease, though further exploration of specific compounds as well as 
dosing schedules would be helpful. For patients with more significant 
disease activity, however, our outcomes data (1-3 years following di-
agnosis) suggests that the use of 5-ASA as primary therapy does not 
appear to be efficacious. The development of newer risk stratification 
tools including serology, genetics and microbiome analysis may help 
identify patients at lower risk for progressive disease [25]. 
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