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Aim: The differences of clinical characteristics stratified by age at diagnosis especially according to Montreal classification were
rarely studied in China. This study aimed to evaluate and compare the clinical features in various groups of CD patients stratified by
age at diagnosis.

Methods: A cross-sectional study of CD patients was conducted through a stratified sampling according to Montreal classification.
Patients were divided into three groups by age at diagnosis: group Al (<17 years old), group A2 (17 to 40 years old), and group A3
(>40 years old). The clinical characteristics, laboratory tests, radiographic, and endoscopic features were analyzed by statistics.
Results: We enrolled 259 CD patients for the study. There was male predominance under 40 years old. Compared to group Al, more
female patients were presented in group A3. There were more patients had perianal fistulas in group Al compared to group A2 and
group A3. Compared with group Al, patients in group A2 were associated with lower total protein (TP) levels. The mean TP and
platelet count (PC) levels in group A3 were lower than group Al. Patients in group Al had a lower rate of stricturing (B2) disease
behavior than group A2 and group A3, and patients in group A3 who had a B2 disease behavior were higher than group A2. Those
differences could guide early treatment or inventions for CD patients who might progress to a more complex disease behavior.
Conclusion: CD patients stratified by age at diagnosis according to Montreal classification had different clinical symptoms,
laboratory test results as well as disease locations and behaviors.
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Introduction

Crohn’s disease (CD) is a main type of inflammatory bowel disease (IBD), which can affect any part of the digestive
tract, and its major symptoms include abdominal pain, weight loss, chronic diarrhea, and it may have a relapsing and
remitting manner." The incidence of CD had increased over time.? From large national databases, a study in the United
States® showed that the overall prevalence of pediatric IBD had increased from 33.0/100,000 in 2007 to 77.0/100,000 in
2016, while from 214.9/100,000 in 2007 to 478.4/100,000 in 2016 for adult IBD patients, and the prevalence of CD in
children was 45.9/100,000 and 197.7/100,000 in the adult population in 2016. The incidence and prevalence of CD had
increased in China as well.* The incidence of CD in China was 0.07/100,000 to 3.86/100,000 in 2014°. A study had
indicated that age at diagnosis could affect the outcome of elderly-onset CD patients.® It had been found that early-onset
CD was different from late-onset CD in clinical outcomes and nutritional status.” In addition, the lifetime costs of CD
patients were associated with their age at diagnosis. A previous study in the United States suggested that lifetime
economic burden was particularly high for CD patients diagnosed under 11 years old.® According to Montreal
classification,” CD patients could be divided into 3 groups by age at diagnosis (age at diagnosis below 16 years old
was defined as A1, between 17 and 40 years old was defined as A2, and age at diagnosis above 40 years old was defined
as A3). The Montreal classification played an important role in categorizing CD patients. However, there were few

10,11

studies that had analyzed the clinical characteristics and laboratory tests according to various ages, hence it is

important to clarify what discrepancies exist in different ages. What’s more, it remained unclear what differences existed
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among Chinese CD patients when they were divided into various groups by age at diagnosis according to Montreal
classification. In this study, we aimed to investigate the differences of clinical features and laboratory test results among
CD patients stratified by age at diagnosis based on Montreal classification, which could help to provide reference for
clinical practice.

Here we collected the different clinical, laboratory and endoscopic features of diverse groups, which were divided by
age at diagnosis. From our study, we explored whether there were some differences among diverse age groups for CD
patients, such as clinical symptoms, laboratory test results, and disease locations as well as disease behaviors.

Materials and Methods

Study Population

The study was conducted on CD patients in Wuhan, China. We retrospectively collected the CD patients’ clinical
manifestations, laboratory examinations, endoscopic, and radiographic features who were hospitalized in Renmin
Hospital of Wuhan University (Wuhan, China) from 2018 to 2022. The diagnosis of CD was based on the combination
with a medical history, physical examination, laboratory tests, endoscopic, imaging examinations, and histological results
according to the Chinese'? and European consensus.'® The inclusion criteria were as following: firstly, patients were
diagnosed with CD definitely; secondly, the clinical data or other information such as laboratory test results were
relatively complete; thirdly, patients’ informed consent was obtained. The exclusion criteria were as following: patients
were diagnosed with ulcerative colitis or IBD-unclassified; the clinical data or information were not complete; patients
with others severe diseases such as tumors. All the CD patients were stratified by age at diagnosis according to Montreal
classification. Patients under 17 years old were classified into group Al, patients between 17 and 40 years old were
defined as group A2, and patients >40 years old were defined as group A3 according to the Montreal classification.
Totally, 259 CD patients (22 patients in group Al, 176 patients in group A2, and 60 patients in group A3) were included.
We mainly collected the clinical features (such as age, gender, gastrointestinal and other extraintestinal symptoms),
laboratory tests (such as complete blood counts, biochemistry tests, and coagulation function results), radiographic, and
endoscopic features from the electronic patient record system. The clinical features and laboratory test results among the
three age groups were compared using statistical analysis. We assessed disease locations and behaviors among the three
groups as well. Then, those clinical features and laboratory tests whose P-value <0.05 were used to perform multivariate
logistic regression analysis. This study was approved by the ethics committee of Renmin Hospital of Wuhan University
(Wuhan, China) (WDRY?2022-K130). Patient informed consent had been obtained.

Statistical Analysis

Categorical variables were shown by numbers (n) and percentages (%), while continuous variables which were normally
distributed were demonstrated by mean =+ standard deviation (M+SD), and others were displayed by medians and
interquartile ranges (IQRs). In this study, statistical analysis was performed using the software SPSS 25.0 (IBM,
USA). Chi-square test and one-way ANOVA were used for statistical analysis. A P-value <0.05 was considered
statistically significant.

Results

Demographic and Clinical Characteristics of CD Patients

There were 21 males (95.45%) in the group Al, 132 males (75.00%) in the group A2, 29 males (48.33%) in the
group A3, and the differences were statistically significant between group Al and group A2 (95.45% vs 75.00%,
P=0.031), group Al and group A3 (95.45% vs 48.33%, P<0.001) as well as group A2 and group A3 (75.00% vs
48.33%, P<0.001). Three patients (13.64%) in group Al, 21 patients (11.93%) in group A2, one patient (1.67%) in
group A3 presented with perianal abscess, and the difference was statistically significant between group A2 and
group A3 (13.64% vs 1.67%, P=0.009). As for fistula formation, 9 patients in group Al (one intestinal fistula and
8 perianal fistulas), 29 patients in group A2 (2 enterocutaneous fistulas, 2 rectovaginal fistulas, one intestinal fistula,
and 24 perianal fistulas), and 7 patients in group A3 (one enterocutaneous fistula, one intestinal fistula, and 5 perianal
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fistulas) who had fistula formation, and the differences were statistically significant between group Al and group A2
(40.91% vs 16.48%, P=0.014) as well as group Al and group A3 (40.91% vs 11.67%, P=0.008). Fourteen patients
in group Al, 56 patients in group A2, and 16 patients in group A3 presented with weight loss or growth retardation,
and the differences were statistically significant between group Al and group A2 (63.64% vs 31.82%, P=0.003) as
well as group Al and group A3 (63.64% vs 26.67%, P=0.002). There were none patients in group Al, but 30
patients in group A2, and 4 patients in group A3 had Clostridium difficile infection (CDI), and the difference was
statistically significant between group A2 and group A3 (17.05% vs 6.67%, P=0.048). While other clinical features
were not statistically significant among the three groups (all P>0.05) (Table 1).

Complete Blood Counts Comparisons Among Different Age Groups

The mean neutrophil counts were higher in group A2 than group A3 [4.02(2.94-5.73) (10°/L) vs 2.95(2.21-4.38) (10°/L),
P=0.001] (Supplementary Table 1). The mean lymphocyte counts were higher in group Al than group A3 [1.68(1.35—
2.21) (10°/L) vs 1.27(0.91-1.57) (10°/L), P=0.011]. The mean corpuscular volume (MCV) was lower in group Al than
group A2 and group A3 [76.55(67.90-86.75) (fL) vs 84.10(79.55-88.13) (fL), P=0.011; 76.55(67.90-86.75) (fL) vs
86.20(83.80-89.83) (fL), P=0.001, respectively] (Figure 1). The mean corpuscular hemoglobin (MCH) was lower in
group Al than group A2 and group A3 [24.15(21.03-28.85) (pg) vs 27.70(25.00-29.63) (pg), P=0.013; 24.15(21.03—
28.85) (pg) vs 28.00(26.70-29.78) (pg), P=0.003, respectively]. The platelet counts (PC) were higher in group Al and
group A2 than group A3 [371.59+117.92 (10°/L) vs 244.50(215.25-287.75) (10°/L), P=0.002; 308.00(244.00-385.00)
(10°/L) vs 244.50(215.25-287.75) (10°/L), P<0.001, respectively].

Biochemistry Laboratory Tests Comparisons Among Different Age Groups

The mean total protein (TP) was higher in group A1 than group A2 and group A3 [75.85(69.68-79.43) (g/L) vs 66.10(60.80—
71.60) (g/L), P<0.001; 75.85(69.68-79.43) (g/L) vs 63.95+£7.93 (g/L), P<0.001, respectively] (Supplementary Table 2). The
mean globulin (G) was higher in group A1 than group A2 and group A3 [30.18(28.68-32.71) (g/L) vs 25.76(22.95-28.90) (g/
L), P=0.008; 30.18(28.68-32.71) (g/L) vs 24.95(21.93-27.29) (g/L), P=0.001, respectively]. The mean calcium (Ca) was
higher in group Al than group A2 and group A3 [2.29+0.12 (mmol/L) vs 2.21(2.10-2.31) (mmol/L), P=0.007; 2.29+0.12
(mmol/L) vs 2.17+0.17 (mmol/L), P=0.001, respectively]. The mean levels of high-sensitivity C-reactive protein (hs-CRP)
and erythrocyte sedimentation rate (ESR) were not statistically significant among the three groups (both P>0.05) (Figure 2).

Table | Clinical Characteristics Comparison Among Al, A2, A3 Groups

Item Al(n=22) [ A2(n=176) | A3(n=60) | P (Al vs A2) | P (Al vs A3) | P (A2vs A3) | P-value
Gender <0.001
Male, n (%) 21(95.45) 132(75.00) 29(48.33) 0.031 <0.001 <0.001

Female, n (%) | (4.55) 44(25.00) 31(51.67)

Abdominal pain, n (%) 13(59.09) 111(63.07) 38(63.33) 0.931
Pus and blood stool, n (%) 3(13.64) 23(13.07) 9(15.00) 0.931
Perianal abscess, n (%) 3(13.64) 24(13.64) 1(1.67) 1.000 0.099 0.009 0.033
Fistula formation, n (%) 9(40.91) 29(16.48) 7(11.67) 0.014 0.008 0.371 0.007
Intestinal obstruction, n (%) 1(4.55) 19(10.80) 11(18.33) 0.159
Intestinal perforation, n (%) 0 8(4.55) 3(5.00) 0.579
Weight loss or growth retardation, n (%) 14(63.64) 56(31.82) 16(26.67) 0.003 0.002 0.454 0.005
Use of biological agent, n (%) 19(86.36) 153(86.93) 42(70.00) 0.941 0.133 0.003 0.010
Use of glucocorticoid, n (%) 4(18.18) 40(22.73) 8(13.33) 0.285
Use or ever use of immunosuppressants, n (%) | 3(13.64) 22(12.50) 2(3.33) 0.118
Surgery, n (%) 9(40.91) 61(34.66) 12(20.00) 0.069
Enteral nutrition, n (%) 7(31.82) 70(39.77) 28(46.67) 0.435
CDlI, n (%) 0 30(17.05) 4(6.67) 0.074 0.507 0.048 0.020

Abbreviations: IQR, interquartile range; n, number of patients; CDI, Clostridium difficile infection.
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Figure | (A-D) Boxplot of RBC (A), Hb (B), MCV (C), MCH (D), PC (E) and PCT (F) among Al, A2 and A3 groups.
Abbreviations: RBC, red blood cell; Hb, hemoglobin; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; PC, platelet count.
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Figure 2 (A-D) Boxplot of TP (A), Globulin (B), Hs-CRP (C), ESR (D) among Al, A2 and A3 groups.
Abbreviations: TP, total protein; Hs-CRP, High-sensitivity C-reactive protein; ESR, erythrocyte sedimentation rate.
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Coagulation Function Tests Comparisons Among Different Age Groups

From the coagulation function results, we showed that the mean prothrombin time (PT) international normalized ratio (INR)
was higher in group A2 than group A3 [1.00(0.93—1.05) vs 0.94(0.91-1.01), P=0.015]. The differences for mean activated
partial thromboplastin time (APTT), thrombin time (TT), fibrinogen (Fg), D-dimer, fibrinogen degradation products (FDPs),
and antithrombin III activity among the three groups were not statistically significant (all P>0.05) (Table 2).

Comparisons of Disease Locations and Behaviors Among Different Age Groups

There were fewer patients in group Al than group A2 whose disease locations were at terminal ileal + limited cecal
disease (L1) (13.64% vs 41.48%, P=0.011). Patients in group A2 whose disease locations were involved in colonic (L2)
were less than group A3 (8.52% vs 18.33%, P=0.036). More patients in group A2 presented with non-stricturing and
non-penetrating (B1) disease behavior than group A3 (43.75% vs 28.33%, P=0.035). Patients in group A3 who had
stricturing (B2) disease behavior were more than group Al and group A2 (56.67% vs 18.18%, P=0.002; 56.67% vs
40.91%, P=0.034, respectively). Patients in group A2 who had B2 type were higher than group Al (40.91% vs 18.18%,
P=0.039). More patients in group Al presented with a penetrating (B3) disease behavior than group A2 and group A3
(36.36% vs 10.80%, P=0.001; 36.36% vs 5.00%, P<0.001, respectively). The differences of disease location at
ileocolonic (L3), isolated upper disease (L4), and perianal disease modifier (P) were not statistically significant among
the three groups (all P>0.05) (Table 3).

Multivariate Logistic Regression Analysis
Parts of the clinical characteristics and laboratory tests whose P-value <0.05 were selected for multivariate logistic
regression analysis further. Based on the multivariate logistic regression analysis, we found that compared with group

Table 2 Coagulation Function Results Comparison Among Al, A2, A3 Groups (MSD or IQR)

Coagulation Function Al(n=22) A2(n=176) A3(n=60) P-value (Al vs A2) P-value (Al vs A3) P-value (A2 vs A3)
PT (s) 11.67+0.85 11.60(10.88—12.13) 11.00(10.60—11.70) 0.959 0.107 0.018
PT activity 88.45(78.40—102.55) 94.66+15.02 101.14£14.99 0.788 0.054 0.019
PT INR 1.01+0.08 1.00(0.93-1.05) 0.94(0.91-1.01) 0.973 0.116 0.015
APTT (s) 29.10(27.38-31.70) 29.10+3.38 28.00(26.70-29.40) 0.720 0.455 0.817
TT (s) 15.98+0.83 15.65(14.90-16.30) 15.50(15.00—-16.30) 0.962 0.904 0.988
Fg (g/L) 321(2.33-4.22) 3.43(2.63—4.19) 3.68(3.24—4.44) 0.981 0.547 0.259
D-dimer(mg/L) 0.27(0.19-0.35) 0.23(0.16-0.41) 0.27(0.19-0.58) 0.169 0.058 0.264
FDPs(mg/L) 1.23(0.80-2.93) 1.23(0.66-2.00) 1.27(0.82-1.90) 0.861 0.903 0.345
Antithrombin Il activity 97.35(88.65-101.05) 94.05(83.10-101.03) 92.28+17.13 0.960 0.979 1.000

Abbreviations: PT, prothrombin time; INR, international normalized ratio; APTT, activated partial thromboplastin time; TT, thrombin time; Fg, fibrinogen; FDPs, fibrinogen
degradation products; IQR, interquartile range; M, mean; SD, standard deviation.

Table 3 Disease Locations or Behaviors Comparison Among Al, A2, A3 Groups

Location or Behavior | Al(n=22) | A2(n=176) | A3(n=60) P-value (Al vs A2) P-value (Al vs A3) P-value (A2 vs A3) | »* P-value
LI, n (%) 3(13.64) 73(41.48) 19(31.67) 0.011 0.103 0.178 7.409 0.025
L2, n (%) 4(18.18) 15(8.52) 11(18.33) 0.147 0.987 0.036 5.196 0.074
L3, n (%) 15(68.18) 88(50.00) 27(45.00) 0.108 0.072 0.573 3.298 0.192
L4, n (%) 0 9(5.11) 3(5.00) 1.169 0.557
BI, n (%) 11(50.00) 77(43.75) 17(28.33) 0.578 0.067 0.035 5.269 0.072
B2, n (%) 4(18.18) 72(40.91) 34(56.67) 0.039 0.002 0.034 10.423 | 0.005
B3, n (%) 8(36.36) 19(10.80) 3(5.00) 0.001 <0.001 0.182 15.855 | <0.001
B2+B3, n (%) 0 8(4.55) 5(8.33) 2,618 0.270
P n (%) 8(36.36) 54(30.68) 16(26.67) 0.771 0.682

Notes: LI: terminal ileal + limited cecal disease; L2: colonic; L3: ileocolonic; L4: isolated upper disease; Bl: non-stricturing, non-penetrating; B2: stricturing; B3:

penetrating;

Abbreviations: P, perianal disease modifier; n, number of patients.
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Table 4 Multivariate Logistic Regression Analysis Among Al, A2 and A3 Groups

Group? B SE P HR HR 95% Confidence Interval (CI)
Lower limit Upper limit
2 Intercept 12.084 3.676 0.001
Gender —1.468 1.145 0.200 0.230 0.024 2.173
B2 0.887 0.663 0.181 2.427 0.661 8.907
LI 1.222 0.722 0.091 3.392 0.823 13.975
TP (g/L) —0.089 0.044 0.044 0915 0.839 0.998
PC (10°/L) —0.003 0.003 0.207 0.997 0.992 1.002
N/L 0.358 0.193 0.064 1.431 0.979 2.090
CDI 18.954 0.600 0.000 170,453,879.309 52,626,182.503 552,092,581.857
Fistula formation —1.423 0.717 0.047 0.241 0.059 0.983
Perianal abscess 0.940 0.895 0.294 2.559 0.443 14.785
3 Intercept 15.737 3.922 0.000
Gender —2.535 1.179 0.032 0.079 0.008 0.800
B2 1.520 0.722 0.035 4.570 1.109 18.830
LI 0.557 0.786 0.479 1.745 0.374 8.143
TP(g/L) —0.125 0.049 0.011 0.883 0.801 0.972
PC (10°/L) —0.009 0.003 0.004 0.991 0.985 0.997
N/L 0.293 0.199 0.141 1.341 0.907 1.982
Fistula formation —-1.275 0.870 0.143 0.279 0.051 1.537
Perianal abscess —1.156 1.380 0.402 0315 0.021 4.709

Notes: *Compared with Al group. B2: stricturing; LI: terminal ileal * limited cecal disease.
Abbreviations: TP, total protein; PC, platelet count; N/L, neutrophil/lymphocyte; CDI, Clostridium difficile infection.

Al, patients in group A2 were associated with lower TP levels [hazard ratios (HR)=0.915, 95% confidence interval (CI)
=0.839~0.998, P=0.044]. Fewer patients in group A2 had a fistula formation than group Al [HR (95% CI) =0.241(0.059—
0.983), P=0.047]. The rates of CDI in group A2 were higher than group Al (P<0.001). Compared to group Al, more
female patients were presented in group A3 [HR (95% CI) =0.079 (0.008-0.800), P=0.032]. More patients in group A3
had a B2 disease behavior than group Al [HR (95% CI) =4.570 (1.109-18.830), P=0.035]. In addition, the mean TP and
PC levels in group A3 were lower than group Al [HR (95% CI) =0.883 (0.801-0.972), P=0.011; HR (95% CI) =0.991
(0.985-0.997), P=0.004, respectively] (Table 4).

Discussion
To our knowledge, there had been limited studies which directly compared the different clinical characteristics and
laboratory tests among various age groups in CD patients according to the Montreal classification. Here in this study, we
investigated the differences of clinical presentations, laboratory tests, and disease behaviors among various age groups at
diagnosis based on Montreal classification. The male predominance had been reported in pediatric CD.'* A nationwide
cohort study in South Korea showed that the risk of developing CD in the middle-aged group (40-64 years old) was
higher in men than women, but the difference disappeared when patients were above 64 years old, and the possible risk
factors for developing CD included history of smoking, anemia, chronic kidney disease and low body mass index in
Asians who were more than 40 years old.'> From our study, we showed that the gender discrepancy existed in different
age groups, the group Al had the highest male ratio which consisted of 95.45%, while in the group A2 and group A3,
they were 75.00% and 48.33%, respectively, which suggested that CD was more likely to happen in male when patients
were less than 40 years old, but as individuals growing older, the females could have more chance to be a CD patient.
The clinical presentations among CD patients stratified by age at diagnosis according to Montreal classification were
distinct. From the clinical features, we demonstrated that CD patients in group A1 were more likely to have weight loss
or growth retardation than patients in group A2 and group A3. The risk of developing a more complicated disease with
perianal involvement was higher (40% vs 10%) in early-onset CD (<17 years old) than late-onset CD (>60 years old).'®
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A previous study in China'® showed that in perianal CD patients more complicated local manifestations were presented
in early-onset CD patients, but adult-onset perianal CD patients were more likely to progress to severe luminal damage
and increase the rate of intestinal resection, and the disease onset age could help to guide individual treatment of CD
patients. We found that CD patients in group A2 had a higher risk for a perianal abscess than group A3. From our study,
we revealed that patients in group Al were more likely to have a perianal fistula formation than group A2 and group A3,
but the difference disappeared between group A2 and group A3. Biologics plays an important role in the treatment of
CD, and CD patients could benefit from them. It had been revealed that in CD patients the use of biologic agent varied
inversely with age at diagnosis.'” Compared with patients in group A3, we found that patients in group A2 were more
likely to use biological agents. The Italian group for the study of IBD found that when CD patients were classified by
young adult-onset (1639 years), adult-onset (40—64 years), and late-onset (=65 years), the three age groups had an equal
need for surgery and using of steroids.'® Another cohort study'® showed that compared to late-onset CD (>60 years old),
early-onset CD (<17 years old) patients had a greater chance for using medical therapy, while the need for surgery did not
increase. From our study, we displayed that the rates of surgery among the three groups were not statistically different,
which was consistent with previous studies. A retrospective analysis in Greece showed that compared with patients
without IBD, hospitalized IBD had a higher CDI rate.'® We found that CD patients in group A2 were more likely to have
CDI than group A3, the occurrence rates were 17.05% and 6.67%, respectively. CDI could increase the health care
burden and 90-day CDI-specific readmission rate of IBD,?® and it could increase the risk of surgery by depleting the
beneficial fecal microbiome and methionine biosynthesis.?'

We then investigated the differences of blood cell counts and some biochemistry results among the three groups based
on Montreal classification. Researchers had found that active CD patients had higher values of neutrophils, monocytes,
and neutrophil-to-lymphocyte ratio (NLR), but had lower values of lymphocyte-to-monocyte ratio (LMR) compared with
inactive CD.*? From the complete blood counts, we showed that the neutrophil counts were higher in group A2 than
those in group A3. The lymphocyte counts of group Al were higher than group A3. Preoperative NLR had prognostic
value in CD.* CD patients who presented with abscesses, an acute indication for surgery, inflammatory masses and
a colorectal cancer in the resected specimen had a higher NLR.** In addition, a significant decrease in MCV levels and
a significant increase in PC could be detectable prior to diagnosis in patients with CD, which might help reduce
diagnostic delay, acquire earlier therapy and improve clinical outcomes.”* We found that the MCV and MCH in group
A1l were lower than those of group A2 and group A3, which suggested that children or adolescent CD patients were more
likely to suffer from iron deficiency anemia or malnutrition than adult CD patients. What’s more, PC could be significant
higher in pediatric CD patients.>> From our study, we showed that the PC and platelet-crit (PCT) of group Al and group
A2 were higher than group A3. CD patients could suffer from malnourishment.”® We observed that TP among the three
age groups was different, which suggested that we should pay attention to the nutritional status for CD patients.

Coagulation function tests were assessed among various age groups according to Montreal classification as well. The
mean levels of PT were higher in IBD patients compared with healthy controls, and PT could predict disease activity and
inflammation in female patients with CD.?’ In addition, coagulation status was impaired in the CD patients who had
intestinal fistula, and PT in patients with intestinal fistula was longer than CD patients without intestinal fistula.”® From
the coagulation function, we found that PT and PT INR in group A2 patients were higher than that of patients in group
A3, which might be explained by the differences of fistula formation in various age groups.

We next explored the differences of disease locations and behaviors among the three groups. The late adult onset and
elderly onset CD patients had a lower rate of L3 disease location than other groups in Korea.”” We demonstrated that
compared with patients in group Al, patients in group A2 were more like to have a disease location at L1. In addition,
there were more patients in group A3 whose disease locations were at L2 than those in group A2. A Canadian cohort
study showed that the proportion of L3 location was 53% in overall, and L1 location increased with age until 10 years old
in pediatric CD.?° Those findings suggested that the extent of the lesions among different age groups was diverse. As for
disease behaviors, the predominance in B1 was found to be more evident in pediatric-onset CD than adult-onset CD.*'
A population-based cohort study in Denmark showed that 18% of patients progressed from Bl to B2 or B3, which
increased the risk of surgical resection.’® The Italian study mentioned previously had also found that compared with

adult-onset (40 to 64 years old) CD, late-onset (>65 years old) CD were more likely to present with stenosing behavior.'®
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We revealed that the disease behavior of Bl in group A2 was more likely to be seen than those in group A3, and the B2
behavior was more common in group A2 and group A3 than group Al. In addition, more patients in group A3 had a B2
behavior than group Al and group A2, which suggested that more CD patients could become stricturing in their disease
courses. As more CD patients could have a complex disease behavior, such as stricturing behavior, those patients might
be benefited from initiating or optimizing the treatment early. Biologics could reduce the overall rate of CD-related
surgery.”> In addition, de-escalation of biologic therapy provides a treatment choice for CD patients.>* Long-term
outcome in CD patients could be improved by early initiation of anti-TNF.*> Further studies should focus on how to
optimize the treatment plan for older CD patients so as to prevent the disease progress and improve their prognosis.

In this study, we explored the differential clinical presentations, laboratory tests, and disease locations as well as
disease behaviors among various age groups according to the Montreal classification. Based on different ages at
diagnosis, we found that CD patients had different clinical features, which could help us predict the disease progress
and initiate appropriate treatments to improve the prognosis of CD patients. However, there were some limitations of the
current study. First, this study was a single-center retrospective analyzation. Second, the sample size in group Al was
relatively small. So prospective multi-center studies are needed in the future.

Conclusions

In summary, there had some differences in CD patients when they were stratified by age at diagnosis according to
Montreal classification. More female patients were presented in group A3. Patients in group A2 was associated with
lower TP levels compared to group Al. The mean TP and PC levels in group A3 were lower than group Al. What’s
more, fewer patients in group A2 had a perianal fistula formation than group Al. In addition, more patients in group A3
had a B2 disease behavior than group Al. Based on those different clinical features, we could infer the disease behavior
or other information according to the age at diagnosis. What’s more, we could also take early interventions to improve
the prognosis for CD patients.
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