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Abstract
BACKGROUND
In Korea, infliximab was approved for use in children with ulcerative colitis (UC) in

QOctober 2012.

AIM.
1
The aim of this study is to compare the clinical course of UC before and after the

introduction of biological agents, and to compare with the IBSEN study.

METHODS

Patients under 18 years of age who were diagnosed with UC and followed from January
2003 to October 2020 were included in the study. Group A (n = 48) was followed for at
least 2 years between January 2003 and October 2012, and Group B (n = 62) was
followed for at least 2 years between November 2012 and October 2020. We compared
endoscopic remission, drug composition, relapse rate, steroid-free period, and the
quality of life of each group. We plotted the clinical course of the included patients
using the pediatric ulcerative colitis activity index score, and compared our patients

with those in the IBSEN study.

RESULTS

After 2 years of treatment, colonoscopy evaluation revealed different outcomes in the
two treatment groups. Remission was confirmed in 14 patients (29.2%) of group A, and
in 31 patients (50.0%) of group B with p value of <0.012. The median cumulative
corticosteroid- period was 3.0 years in group A and 4.4 years in group B. Steroid
Eee period of group B was significantly longer than group A with p value of <0.001.
There was a statistically significant difference between the two groups in the evaluation
of the relapse rate during the observation period (P < 0.001). The plotted clinical course

graphs of group A showed similar proportions to the graphs in the IBSEN study.




However, in group B, the proportion of patients corresponding to curve 1 (remission or

mild severity after initial high activity) was high at 76% (47/62).

CONCLUSION

The incidence of relapse has decreased and the steroid-free period has increased after
the introduction of the biological agent. The clinical course also showed a different
pattern from that of IBSEN study. The active use of biological agents may change the

long-term disease course in moderate to severe pediatric UC.
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Core Tip: This is a retrospective study to assess how introduction of biological agents
has altered disease course over time in pediatric ulcerative colitis (UC). Endoscopic
remission, relapse rate, steroid-free period, and the quality of life of each group were
evaluated as outcomes. Clinical course was plotted with the pediatric ulcerative colitis
activity index score, and was compared to that of the IBSEN study. The incidence of
relapse has decreased and the steroid-free period has increased after the introduction of
the biological agent. The clinical course also showed a different pattern from the IBSEN

study.

INTRODUCTION

Ulcerative colitis (UC) is a chronic inflammatory bowel disease (IBD) that was first
described in 1875 by two English physicians. Though it has been the subject of many
studies over the years, the etiology remains unknownlll. The potential causes explained

in the literature include immune system dysfunction, genetics, changes in normal




intestinal bacteria, environmental factors, and a combination of any or all of these
variables[2l. The incidence of UC is higher in developed countries than less developed
ones, which is thought to be the result of reduced exposure to intestinal infections and a
Western-style diet and lifestyle’l. As people in Asia adopt more Westernized dietary
habits, the incidence rate is gradually increasing in that part of the world#l.

The age of onset of UC can be anywhere from 15 to 30 or over 60, and the incidence of
UC is lower than that of Crohn's disease in childrenl5l. For this reason, the number of
large-scale studies and long-term follow-up studies for pediatric patients with UC is
insufficient, and more works must be done to evaluate the clinical course of UC in such
patients. The IBSEN study evaluated the long-term clinical course and outcomes of 423
adult patients with UC during the first 10 years. Mortality risk and cumulative
colorectal resection were evaluated as clinical outcomes. The proportion of patients who
have relapsed and the proportion of patients who remain in remission were evaluated
as a clinical course. In addition, the authors divided the disease course of UC into 4
types and showed them in graphs which became a representative figure of this paperll.
However, this study was done before any biological agents were approved as
treatments. No studies have compared the clinical course of UC before and after the
introduction of biological agents in a single cohort.

Infliximab was first introduced in Europe in 1999 for treatment of Crohn's diseasel’l.
Since the introduction of infliximab, several studies have reported improvements in
clinical outcomes with infliximab treatment/®11l. Nevertheless, relapse has been
observed in patients treated with infliximab, and many studies have been conducted on
factors that could predict relapse in these patients('>4l. Therefore, we wondered what
changes have occurred in the long-term clinical course of UC since the introduction of
the biological agent as a treatment.

In Korea, igfliximab was approved for use in adults with UC in May 2007, and in
children in October 2012. Since long-term follow up is possible due to the characteristics

of pediatric patients, the aim of the present study is to compare the clinical course of UC




before and after the introduction of biological agents. Another goal of this study is to

compare the clinical course of our patients to that in the IBSEN study.

MATERIALS AND METHODS

Patients

Patients under 18 years of age who were diagnosed with UC and had been followed
from January 2003 to October 2020 were included in this study. Initially, the total
number of patients was 138, but patients who had been observed for less than 2 years
were eliminated. Finally, 110 patients were selected as the study group (Figure 1). All
patients were children and adolescents under 18 years of age at the time of diagnosis,
but some patients became adults during the follow-up period. UC was diagnosed in
accordance with the guidelines of the European Society for Pediatric Gastroenterology,
Hepatology and Nutrition (the Porto criteria)l®5l. This study was approved by the
Institutional Review Board of Samsung Medical Center (IRB File No. SMC 2020-12-005).

Study design
This is a retrospective study, the first goal of which is to evaluate how active use of
biological agents causes change in the clinical course of UC. This is done using data
from patients who were treated after the approval of infliximab in October 2012. With
the cut-off date of Qctober 2012, the patients were divided into two groups, A and B.
Group A had been ollowed for at least 2 years between January 2003 and October 2012,
and Group B had been followed for at least 2 years between November 2012 and
October 2020. Since the two groups were classified according to a time difference, we
first checked whether there was any difference in the baseline characteristics of the
patients, and then conducted a comparative analysis.

Both patient groups were evaluated by laboratory testﬁincluding hemoglobin,
albumin, ESR, and CRP), colonoscopy, abdominal CT, and pediatric ulcerative colitis

activity index (PUCAI) score at the time of diagnosis. Laboratory tests were performed

and a PUCALI score questionnaire was submitted at each outpatient follow-up visit,




which took place at intervals of 1 to 3 mo. We confirmed that there were no clinical

differences between the two groups in terms of demographic characteristics, the extent
and severity of disease according to the laajratory test and colonoscopy results, or the
PUCALI score at the time of diagnosis. The fecal calprotectin test has only bgen available
in Korea since 2017 and could thus not be included as a comparative test. Based on the
colonoscopy findings, disease extent was classified into E1 (proctitis), E2 (left colitis), E3
(right colitis), and E4 (pancolitis) according to the Paris classification[!®l, and severity

was classified from 0 to 3 using the Mayo endoscopic subscore (MES)["71.

Evaluation of clinical course including relapse and clinical outcome

Colonoscopy was performed at the time of initial diagnosis and at intervals of 1 to 2
years during the follow-up period. The colonoscopy was performed with CF scope after
sedation with midazolam and pethidine. All procedures reached to the cecum and
entire colon was examined. Characteristic endoscopic findings of ulcerative colitis such
as peri-appendiceal patches, demarcation line, mucosal edema, decreased vascularity of
loss of vascularity, and superficial tiny ulcers were observed and described. We
&viewed the colonoscopy findings at 2 and 5 years after the start of treatment.
Remission was defined as endoscopic mucosal healing, which means that no lesion was
observed and the MES was 0 with histological healing (Geboes grade 0-1). The reason
for excluding MES 1 is that the authors aimed at deep remission because they
experienced cases of MES 1 that relapsed easily. In addition, we investigated the drugs
prescribed aboth groups of patients during the follow-up period.

In order to compare the clinical course between the groups, the number of relapses
that occurred during the follow-up period was investigated, along with the time
interval at which the first relapse occurred (from the time of diagnosis) and the time
interval of each relapse when multiple relapses occurred in the same patient. Since the
follow-up period is different for each patient, the relapse rate was finally evaluated
between the two groups. Clinical relapse was defined as a PUCAI score of > 10 with

modification of treatment (addition of steroids or biologic agents). To evaluate the




clinical risk factors for relapse, age, PUCAI gcore, disease extent, MES and initial use of
corticosteroids were statistically analyzed. Situations in which symptoms temporarily
worsened due to infections such as gastroenteritis were excluded.

In addition, the corticosteroid-free period, cumulative colectomy, and changes in
PUCALI score during the follow-up period were evaluated as clinical outcomes of both
groups. As another quality of life-related factor, patients who did not experience relapse
but were hospitalized or admitted to the emergency room for antibiotic use or blood
transfusions were also investigated and the rates of such patients were compared
between the groups.

The second goal of this study is to actually draw clinical course using PUCAI score in
these two patient groups and compare these distributions to the four predefined curves,

depicting different clinical courses of UC, published in the IBSEN study!l.

Statistical analysis

The demographic and clinical characteristics of the study groups at initial diagnosis and
the clinical outcomes of the study groups were compared using the x? test and the
Mann-é\’hitney test. Steroid-free survival curves were presented for the whole cohort
using the Kaplan-Meier method. Differences in survival curves between the two groups

Repeated event data for relapses were exhibited by estimating mean cumulative

were evaluated using the log rank test.

function (MCF), which is the average number of cumulative events experienced by an
individual in the study at each point in time since the start of follow-upl!519l.
Univariable/multivariable analysis of the associations between relapse rate and other
factors were analyzed by Cox’s proportional hazard regression using count process(2!
because of multiple events for relapse. Multivariable analysis was performed by
selecting variables with p-value < 0.1 in the univariate analysis. 95%Cls of hazards ratio
(HR) using robust sandwich covariance estimate to account the within subject

correlation(?!l were estimated.




All of the above statistical analysis were conducted using SAS version 9.4. MCF was
analyzed using reReg 1.4.0 package in R 4.04 (Vienna, Austria; http://www.R-

project.org/). A value of P < 0.05 was regarded as statistically significant.

RESULTS

Baseline characteristics

Table 1 shows the patient characteristics and disease severity information of group A (n
= 48) and group B (n = 62) at the time of diagnosis, as well as information on the
medications that were used for treatment. The median age aahe time of diagnosis of
UC was 14.4 years for group A and 15.8 years for group B. There was no significant
difference between the two groups. The median value of the total follow-up period was
3.3 years in group A and 4.5 years in group B, and there was no significant difference
between the two groups. Serum hemoglobin, albumin, ESR, and P levels confirmed
by laboratory tests at the time of diagnosis also did not show any significant difference
between the two groups.

Based on the results of endoscopy performed at the time of diagnosis, the disease
extents of the two groups were classified according to the Paris classification, and
severity was evaluated using the endoscopy subscore. There was no difference in
disease severity between the two groups, but in disease extent, group B patients had
higher rate of pancolitis and lower rate of proctitis. In group A, 18 patients (37.5%) had
proctitis and 16 (33.3%) had pancolitis, but in group B, 13 (21%) had proctitis and 34
(54.8%) had pancolitis.

Within 3 mo of diagnosis, most patients in both groups were treated with 5-
aminosalicylate and immunosuppressants, primarily azathioprine. In both groups,
about 50% of patients used corticosteroids to reduce disease activity at the time of
diagnosis. Among the 21 patients who used corticosteroids in group A, 8 (38.1%)
showed dependence and 1 (4.8%) showed refractory findings. In group B, 9/30 (30.0%)
of patients were corticosteroid-dependent and 1/30 (3.3%) was corticosteroid-

refractory. There was no statistical difference between the two groups.




Comparison of drug composition after 2 and 5 years of treatment

When the drugs that were used for treatment were investigated at the 2-year follow-up
visits, 5 patients in group B did not use any drugs, but no patient in group A terminated
drug treatment (Supplementary Figure 1). In group A, most patients were still using 5-
aminosalicylate (97.9%) and azathioprine (89.6%). In group B, 96.8% of patients used 5-
aminosalicylate as an initial treatment, but at 2 years, some patients had discontinued
the use of drugs and 74% of patients were still using the drugs. Also, only 58.1% of the
patients in group B maintained azathioprine treatment at 2 years. In the case of
infliximab, on the other hand, more than half of patients in group B started infliximab
treatment within 2 years of diagnosis, and_34 patients were maintaining infliximab. In
line with the above results, a statistically significant difference was found between the
two groups in the composition of the treatment drugs at the time of the 2-year follow-
up visits.

After 5 years, drug composition was re-evaluated in patients who were treated for
more than 5 years (group A = 24 patients, group B =31 patients). The same 5 patients in
group B continued not to use any drugs, and 2 patients in group A also terminated drug
treatment. In group A, mesalazine (87.5%) and azathioprine (58.3%) use had been
tapered and discontinued in many patients. Nevertheless, the proportion of patients
using oral drugs was still high when compared to group B (mesalazine: 48.4%,
azathioprine: 45.2%). In group B, the percentage of patients taking infliximab and other
biological agents increased (67.7%) after 5 years. In terms of drug composition, the rate
of the use of mesalazine and infliximab were significantly different, with p-values of

0.003 and 0.001, respectively (Supplementary Figure 1).

Comparison of disease states after 2 and 5 years of treatment
The patients underwent colonoscopy to re-evaluate disease extent and severity after 2
years of treatment (Table 2). In group A, remission was confirmed in 14 patients, and

the proportion of each category of disease extent decreased slightly in comparison to




the time of diagnosis, but the differences were small, and pancolitis patients still
accounted for 27.1% of the total. On the other hand, although the incidence of pancolitis
was significantly higher in group B at the time of diagnosis, 50% of the patients reached
remission, and the number of pancolitis patients was significantly reduced to 4 (6.5%).
In addition, the severity according to the MES also showed a significant difference
between the two groups (p-value = 0.037). A large percentage of patients in both groups
had moderately severe disease at the time of diagnosis, but after 2 years of treatment,
more had mildly severe disease; this was especially true in group B, in which the
percentage of patients with subscores of 0 or 1 was high. In group B, 53.2% of cases was
evaluated as normal or inactive.

Colonoscopy findings were analyzed again after 5 years of treatment (Table 2). As
with the year 2, the proportion of patients who reached remission at 5 years was greater
in group B (41.9%) than in group A (12.5%). Overall, higher proportion of cases in
group B was evaluated as E1 or E2, so the disease severity in group B was still milder
than that in group A (p-value = 0.016). Regarding MES, 41.9% of patients in group B
maintained an inactive disease state, while 12.5% of patients in group B remained low.
In group A, 58.3% of cases was evaluated as moderate, and the evidence of the disease
was often difficult to see as it was well-controlled. In group B, 51.6% of patients had
mild disease. The difference in disease severity between the two groups was statistically

significant (p-value < 0.001).

ﬁomparison of clinical outcomes during the total follow-up period

Disease relapse occurred in 23 patients (47.9%) in group A and 16 (258%) in group B,
which was a significant difference (p-value = 0.027) (Table 3). The total cumulative
number of relapses was also significantly higher in group A (40 in group A vs. 22 in
group B, p-value = 0.006). In addition, although the difference was not significant, the
number of relapses that occurred per person per year was also higher in group A, with
the ratio of 0.44 (group A) vs. 0.25 (group B). Theﬁ

irst relapse occurred at the median of

1.2 years after diagnosis in group A, but in group B, relapse occurred after the median




interval of 1.95 years; thus, first relapse seemed to be delayed in group B. The time
interval between each relapse was investigated in patients who experienced multiple
relapses. In group A, relapse occurred approximately every 1.3 years, while relapse
took about 1.7 years in group B, showing that the interval between relapses was
relatively wide in group B. Since each patient's follow-up period was different, we also
evaluated the relapse rate by comparing the cumulative hazard rate up to a specific
point in time. There were statistically significant differences (p-value < 0.001) between
the two groups, as shown in Figure 3.

The PUCALI scores at each outpatient visit during maintenance treatment (excluding
times at which the patients had relapsed) were significantly lower in group B than in
group A (p-value < 0.001) (Table 3). The PUCAI score at the time of relapse was also
compared, which showed that the PUCAI score was significantly lower in group B than
in group A (p-value < 0.001).

Because group B patients were treated with infliximab, the frequency of steroid use
was lower in that group (Table 3). The corticosteroid-free period was compared
between the two groups. The median value of the cumulative corticosteroid-free period
was 3.0 years in group A and 4.4 years in group B. The steroid-free period of group B
was significantly longer than that of group A (p-value < 0.001). Figure 2 shows analysis
of corticosteroid-free survival curve after initiation of treatment using the Kaplan-Meier
method. Over the course of 2 years, the likelihood of remaining corticosteroid-free in
group A was 21%, while it was 88% in group B, with a p-value of 0.003 in the log-rank
test.

Only one patient underwent colectomy in group A. At the time of colectomy, the
patient used mesalazine, azathioprine, methylprednisolone and antibiotics. The patient
finally underwent total proctocolectomy due to persistent uncontrolled hematochezia at

3 years after diagnosis.

Evaluation of risk factors related to relapse




Since relapse was often observed in both group A and group B, the risk factors
associated with an increase in relapse rate were investigated in all patients who
experienced relapse using Cox’s proportional hazard regression using counting process
(Table 4). Since all patients were not followed up for the same period of time, the
relapse rate was evaluated, not simply the number of relapses. All factors that were
analyzed reflected the status at the time of diagnosis. Young age (less than 10 years),
PUCAI score over 45, disease extent according to the Paris classification, MES, and
initial corticosteroid use were investigated as potential risk factors. In univariable
analysis, MES and initial corticosteroid use were identified as clinical risk factors with
statistically significance (p-values = 0.010 and < 0.001) In multivariable analysis, only
severe status remained an independent risk factor with statistically significance (p-
value = 0.015).

Supplementary Figure 2 shows a comparison of the timing of the start of infliximab
treatment after diagnosis among non-relapsed and relapsed patients who used
infliximab. In the group of 29 non-relapsed patients, the majority (22, 75.9%) of them
began infliximab treatment within 3 mo. On the other hand, in the group who
experienced relapse, there were many patients who first used oral drugs or steroids and

then began to use infliximab after 6 mo as the disease progressed.

Clinical course curve: Comparison with the IBSEN study

In the IBSEN study, patients were asked to choose which of 4 predefined patterns b
reflected their clinical course (Figure 4a). The predefined patterns are as follows. 1)
Remission or mild severity of intestinal symptoms after initial high activity; 2) increase
in the severity of intestinal symptoms after an initial period of low activity; 3) chronic
continuous symptoms or 4) chronic intermittent symptoms 6. These curves do not
include the curve of the patients whose disease is consistently well controlled after
showing mild disease activity at the time of diagnosis; they were probably included in
curve 1 in the IBSEN study. In the current study, we plotted the clinical courses of all

patients in both groups using the PUCALI score at each outpatient visit and the PUCAI




score at relapse. We separated the patients with mild initial disease activity (PUCAI<35)
from the group with good disease control after treatment and drew a new curve (curve
5). Therefore, the proportion of patients corresponding to curve 1 is different from the
IBSEN study. In this study, 27.1% of patients in group A were included in curve 5, and
29.2% of patients showed moderate to severe initial disease activity and maintained
well after treatment; they were included in curve 1 (Figure 4b). When these two are
combined, it is 56%, which is similar to the ratio of curve 1 in the IBSEN study. In the
case of group B, 27.4% of patients were included in curve 5 and the proportion is similar
to group A (Figure 4c). The patients of curve 1 in group B were 48.4%, showing an
increase in the proportion of patients compared to group A. When combined with
patients with mild disease initial activity, it is 76 %, which is higher than that of curve 1
patients in the IBSEN study.

The other clinical courses were also classified among patients with similar types and
compared with the predefined curves of the IBSEN study. Patients in group A were
distributed among the 4 types in similar proportions as the patients in the IBSEN study
(Figure 4b). However, in group B, the percentage of patients corresponding to curve 4

was relatively small (16%) (Figure 4c).

DISCUSSION

Many previous papers have cited young age at diagnosis as a risk factor for poor
clinical outcomes such as relapse and colectomy in pediatric UC patientsl2223l. Thus,
research on children with UC is vital. This study evaluated the ways in which the
clinical course of children and adolescents with UC changed when the treatment
options were diversified after the introduction of biological agents. Infliximab was
approved in Korea in 2012 and is now widely used in patients with moderate to severe
UC, but many patients who exhibit a good response to oral medication continue to be
treated with oral medication only. Here, we compared the clinical course of patients

before and after approval of the biological agent according to the passage of time, rather




than directly comparing patients who used infliximab to those who did not, as was
done in previously published papers!826271,

Table 1 shows the characteristics of the included patients. It is evident that the two
groups had similar characteristics and differed only in terms of the initial disease extent.
The difference in initial disease extent is thought to be due to the rise in the incidence of
IBD over time as dietary habits become more Westernized; accordingly, the severity of
the disease is increasing in newly diagnosed patients[2530l. Since all patients in this
study were followed for at least 2 years, drug and endoscopic evaluation were
performed in every patient at 2 years post-diagnosis; it was thus possible to assess
changes in the disease extent after 2 years to follow up on this difference in initial
disease extent. Only half of all included patients were followed for more than 5 years,
but the two groups still exhibited a statistically significant difference in disease extent
and severity at 5 years. Despite the high proportion of pancolitis at initial diagnosis,
many patients in group B reached remission; this finding indicates that, in patients with
broad disease extent and severity, there is an active and ongoing need for biological
agents such as infliximab.

The number of patients who relapsed, the total number of relapses, and the relapse
rate were significantly lower in group B than in group A. Though both measures
significantly differed between the two groups, because every patient had a different
follow-up period, we assume that the relapse rate is a ﬁlore relevant outcome than the
total number of relapses (Figure 3). We believe that the higher relapse rate in group A is
attributable to the differences in treatment. Most of the patients with relapse in group B
initially showed pancolitis. Many previous studies identified disease extent as a risk
factor for relapsel®31%2], Our risk factor analysis also demonstrated that the initial
disease severity (MES) was a significant risk factor for relapse, with p values of 0.006 in
the univariate analysis and 0.0149 in the multivariate analysis (Table 4). The worse the
initial disease state, the worse the prognosis; this relationship may be taken for granted,
but it is an important information to keep in mind when establishing a treatment

strategy. We thought it was strange that disease extent was not significantly associated




with relapse, so we delved a bit deeper into the issue. As a result, pancolitis at initial
diagnosis was identified as a risk factor in the univariate analysis in group A. In group
B, the relapse rate was relatively low, so statistical evaluation was not possible. In our
opinion, disease extent can indicate how long a patient has been suffering from the
disease without appropriate treatment. Therefore, it is less likely to be related to relapse
rate than disease severity.

As with the endoscopic findings, a high PUCAI score and the use of corticosteroids,
which indirectly indicate greater initial disease severity, were also identified as risk
factors for relapse. We wondered whether the time at which the patients started
infliximab treatment would change the clinical course in relapsed patients even in
group B. Rapid use of infliximab can be expected to reduce the risk of relapse in
patients with severe disease, as shown in Supplementary Figure 2. In the non-relapsed
group, there were 16 patients with pancolitis at the time of diagnosis, but no relapse
occurred among those who received infliximab within 3 mo of diagnosis
(Supplementary Figure 2). Since all of our patients were treated with mesalazine and
azathioprine for severe disease before receiving additional treatments such as
corticosteroids and infliximab, they received similar medications at similar times with
the exception of infliximab. Therefore, we propose that the active use of infliximab for
initial treatment of moderate to severe UC is important.

As the field of IBD research has expanded and more treatments have been developed,
there have been many studies on the quality of life of IBD patientsl®*3l. The average
PUCALI score during maintenance treatment can be considered an important factor in
terms of improving quality of life and preventing relapse. The PUCAI scores during
maintenance treatment and at the time of relapse were significantly lower in group B,
indicating that the daily lives of patients in group B may have been more enriching.

Perhaps the most important factors in evaluating the clinical outcome of treatment
are how long the steroid-free period was maintained and whether colectomy was
performed[3l. As children and adolescents are not yet finished growing, using steroids

more sparingly can prevent osteoporosis and slow growth, which are the typical side




effects of steroids [%l. It can also prevent hirsutism, moon face, and buffalo hump in
adolescent patients, who tend to be sensitive to appearance. We confirmed that steroid
dependency could be avoided through the use of biological agents in patients with
high-severity UC (Figure 2). Since colectomy, like the length of the steroid-free period,
is an important factor when evaluating long-term outcomes, other studies have also
reported on colectomy rates according to treatment %73, In this study, only one patient
in group A underwent colectomy due to uncontrolled hematochezia, so it was not
possible to compare colectomy as a long-term outcome.

The IBSEN study has been cited in several papers because it is a representative paper
that evaluated the clinical course of ulcerative colitis on a large scalel#41l. The IBSEN
study developed predefined curves to represent the clinical course of the disease
(Figure 4a). Each patient was asked to choose which predefined graph was most similar
to their clinical course. We wondered whether the actual clinical course is represented
by these curves and whether the clinical course differs between adults and children. We
also wondered whether the clinical course changed after the introduction of biological
agents. Therefore, we plotted the clinical course using PUCAI scores. The PUCAI score
was chosen because laboratory results such as ESR and CRP are only weakly correlated
with symptoms in patients with UC. The shapes of our graphs are similar to the four
curves of the IBSEN study. However, there are some differences. The biggest difference
is that we separated the patients whose initial disease activity is mild and disease is well
controlled from curve 1, which was not shown in the IBSEN study. We think that
patients with such clinical features were also included in curve 1 in the IBSEN study.
What is newly confirmed in the process of dividing into curves 1 and 5 is that the
proportion of patients in curve 5 is similar in group A and group B. It is an
epidemiologically convincing finding that the proportion of mild cases is similar over
time.

In group A, if the patients in curve 1 and those in curve 5 are combined, the ratio is
similar to that of curve 1 in the IBSEN study. Since the patients of group A received

treatments that were similar to those given in the IBSEN study, and the proportion of




patients corresponding to each curve is similar. In the case of curve 2, the relapse that
occurred in the second half did not persist as relapses tended to do in the IBSEN study,
and instead showed a trend towards improvement with treatment. In addition, curve 3
differs in that it shows a lower baseline than the IBSEN curve when disease is partially
controlled.

When comparing the graphs of the two groups, fewer patients in group B than group
A corresponded to curves 3 and 4, and more corresponded to curve 1, indicating that
disease course of patients in group B was better controlled. Therefore, the proportion of
group B patients corresponding to each curve is also different from the IBSEN study. As
mentioned above, the relapse rate dropped after the introduction of infliximab and
patients showed improved clinical outcomes. Similarly, the disease course appears to be
changing due to the change in treatment. Taken together, this study suggests that the
course of chronic diseases may change over time due to the expanded availability of
different types of therapeutic drugs.

The main limitation of this study is that the time difference between the two groups
may have introduced some degree of bias. The diagnostic environment and the degree
of training of the clinicians may have improved over time. To minimize this bias, we
evaluated the patients' baseline characteristics using objective indicators and found that
there were no significant differences between the two groups. Also, when assessing
disease extent and Mayo subscore from the colonoscopy findings, the same experts
evaluated all patients using the same criteria. Another limitation is that it was
conducted at a single center. However, this hospital is one of the biggest pediatric IBD
centers in Korea and has the advantage of having a steady patient cohort through long-

term care.

CONCLUSION

As patients with moderate and severe UC have been treated with infliximab since its
introduction almost a decade ago, the rate of relapse has decreased and the steroid-free

period has increased. In addition, based on the PUCAI score and objective colonoscopy




results, the disease is better controlled, and the patients' quality of life has improved.
Before the introduction of the biological agent, the clinical course of pediatric patients
showed patterns that resembled those in the IBSEN study, but since its introduction, the
proportion of patients who have reached remission has significantly increased. The
current goal of treatment for IBD is to change the disease course for a better quality of
life, and appropriate treatment with biologic agents may be an option for achieving that

goal.
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