
gency, etc., and leading to complications such as colon can-
cer in the long-term.1 Therefore, the management and treat-
ment of this disease are important. Since the first incidence 
of UC was reported in the 1970s in Korea, its incidence and 
prevalence have increased continuously.2,3 However, consis-
tent management and examination are essential after diag-
nosis because, at present, there is no curative treatment for 
UC. Drugs used to treat UC include 5-aminosalicylic acid (5-
ASA), steroids, immunosuppressants (azathioprine [AZP], 
6-mercaptopurine [6-MP]), and others drugs. Patients with 
severe UC can be temporarily managed with corticosteroid 
injections.4 The association of infections with UC, such as 
infection with cytomegalovirus, needs to be examined in 
severe UC patients refractory to corticosteroids;5-7 immuno-
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INTRODUCTION 

Ulcerative colitis (UC) is a chronic IBD, and its cause is 
unknown. It is confined to the mucosa and submucosa in 
the colon and characterized by repeated relapse and remis-
sion. UC can deteriorate the quality of life owing to relapsing 
symptoms including abdominal pain, bloody diarrhea, ur-
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suppressants including cyclosporine, infliximab, and other 
biological agents can be used concurrently.4 Cyclosporine 
tends to work more quickly than other immunosuppressive 
medicines. However, it needs to be used cautiously because 
of the risk of side effects such as nephrotoxicity, epilepsy, 
gingival hyperplasia, hypertrichosis, and other opportunistic 
infections, and it cannot be used in the long-term to maintain 
remission because of its potential side effects.8-10 Infliximab is 
a monoclonal antibody against tumor necrosis factor alpha 
(TNF-α). It is known to alleviate histologic inflammation of the 
mucosa by reducing the secretion of mucosal TNF-α.11,12 Two 
large-scale randomized controlled trials verified the effec-
tiveness of infliximab in UC.13 However, infliximab is rarely 
used in patients with severe UC and information on its ef-
fects and adverse events are insufficient in Korea. 

Therefore, this study aimed to examine the effects and ad-
verse reactions of infliximab and identify predictive factors 
of response.

METHODS

1. Subjects

This multi-center study retrospectively reviewed the medi-
cal records of patients treated with infliximab for UC in the 
Department of Gastroenterology of 7 tertiary referral hospi-
tals in Korea from January 2007 to December 31, 2011.

2. Method

Based on the presence of remission at least once during 
the observation period, the patients were divided into 2 
groups. Based on the medical records, patients were exam-
ined with gender, age at onset of UC, family history of IBD, 
initial symptom, extension of lesion, smoking status, oppor-
tunistic infections (tuberculosis, human immunodeficiency 
virus, HBV), white blood cell count, hemoglobin (Hb), plate-
let, ESR, CRP, and blood test results including albumin level 
at first use of infliximab. Age at administration of infliximab, 
drugs used prior to infliximab, indication for infliximab, 
concurrently administered medicines, number and dose of 
infliximab, cessation of drug, discontinuation of treatment, 
remission and partial response, adverse reaction, aggrava-
tion and death were examined. Based on the extent of the 
lesions, UC was classified into proctitis, left-sided colitis, and 
pancolitis. Medicines administered concurrently or prior to 
infliximab including 5-ASA, steroid, AZP, 6-MP, methotrexate, 
antibiotics, and others were noted.

1) Indications for Infliximab Treatment
Indications for infliximab treatment were categorized into 

steroid dependency, steroid refractoriness, refractoriness 
and side effects of immunosuppressants, and others, with 
multiple answers allowed. Steroid-dependent UC was con-
firmed if prednisolone was not tapered to less than 10 mg/
day within 3 months of starting steroids without recurrent 
disease or if relapse occurred within 3 months of stopping 
prednisolone. Steroid-refractory UC was confirmed if there 
was no improvement despite administration of prednisolone 
at a dose of 0.75 mg/kg/day for more than 4 weeks. Immuno-
suppressant intolerance was confirmed if there was relapse 
or no improvement despite administration of immunosup-
pressants (AZP: ~1.5−2.5 mg/kg/day, 6-MP: 0.5−1.0 mg/kg/
day) for more than 6 months. 

2) Disease Activity and Follow-up 
UC disease activity was measured using the Mayo score 

and checked during each visit for infliximab administra-
tion. Since endoscopy examination could not be performed 
at each visit, partial Mayo scores, i.e., Mayo score without 
endoscopy subscore, were used. Clinical remission was de-
fined as a total Mayo score of 2 or lower and every subscore 
less than 2, and partial response was defined as a decrease 
from baseline by at least 3 points.13 Recurrence or aggrava-
tion after remission was defined as a partial Mayo score of 
5 or higher, an increase from baseline at least 3 points, or 
additional medication or surgical procedure owing to the 
development of new symptoms or signs. This study was 
performed after gaining institutional review board approval 
from Kangbuk Samsung Hospital.

3. Statistical Analysis

To identify factors affecting remission, nominal variables 
were analyzed with Fisher’s exact test, while continuous 
variables were analyzed with Mann-Whitney U-test. In addi-
tion, the nominal variables were subjected to Kaplan-Meier 
analysis and log-rank (Mantel-Cox) test to examine different 
durations to remission. The cumulative rate of remission 
maintenance was analyzed by Kaplan-Meier analysis. Sta-
tistical analyses were performed using PASW Statistics 17.0 
(SPSS Inc., Chicago, IL, USA).

RESULTS

1. Baseline Characteristics

Thirty-three patients with UC were administered inflix-
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imab at a dose of 5 mg/kg at 0, 2, 6, and every 8 weeks. The 
mean number of times of administration was 4.8 times. 
Clinical remission, at least once, was achieved in 23 patients 
(69.7%) during the observation period, induced after an 
average of 1.4 times of infliximab administration. Remission 
was not achieved in 10 patients (30.3%), with the mean num-

ber of times of infliximab administration being 3.7 times.

2. Remission and Predictive Factors of Response

Differences between the groups were analyzed according 
to the presence of remission to identify its association with 

Table 1. Baseline Characteristics of Study Patients

Clinical remission
P-value

Total Present Absent

Patient 33 23 10

Age at diagnosis (yr) 29.8±10.7 34.8±15.4 0.47

Sex (mele:female) 20:3 7:3 0.33

Body weight (kg) 52.8±11.9 60.7±10.5 0.13

WBC count (/µL) 7,451.0±2,877.6 7,715.6±2,698.4 1.00

Hb (g/dL) 11.4±2.6 11.4±2.3 0.77

CRP (mg/dL) 9.0±19.6 3.0±3.5 0.79

ESR (mm/h) 27.8±23.3 32.2±27.5 0.87

Albumin (g/dL) 3.3±0.8 3.5±0.7 0.41

No. of other drug 2.6±0.6 2.3±0.7 0.36

Mayo score 11.0±0.9 9.9±1.5 0.04

Mucosal appearance 2.9±0.3 2.7±0.4 0.47

Extent of UC 0.69

    Left sided 11 7 (63.6) 4 (36.4)

    Extensive 22 16 (72.7) 6 (27.3)

Smoke (n=30) 0.18

    Never 23 14 (60.9) 9 (39.1)

    Ex-smoker 6   6   0

    Smoker 1   1   0

Indication of infliximab* (n/33)

    Steroid dependence 22 16 (72.7) 6 (27.3) 0.70

    Steroid refractoriness 10 6 (60) 4 (40) 0.44

    Immune modulator refractoriness 13 9 (69.2) 4 (30.8) 1.00

    Immune modulator intolerance 5 3 (60.0) 2 (40.0) 0.62

No. of infliximab infusion 5.3±2.3 3.7±1.7 0.08

Combined drug treatment*,† (n/33)

    With 5-ASA 27 17 (63.0) 10 (37.0) 0.14

    With antibiotics 4 2 (50) 2 (50) 0.56

    With prednisolone >20 mg/day 21 13 (61.9) 8 (38.1) 0.25

    With AZP 17 13 (76.5) 4 (23.5) 0.46

Values are presented as mean±SD or n (%).
*Multiple choice. 
†No patient was on 6-mercaptopurine or methotrexate. 
WBC, white blood cell; Hb, hemoglobin; 5-ASA, 5-aminosalicylic acid; AZP, azathioprine.
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clinical remission, but no association was shown except for 
Mayo score. In the univariate analysis, the Mayo score was 
significantly higher by approximately 1 point, as the remis-
sion group scored 11 points and the non-remission group 
scored 9.9 points (P =0.04). Since there were no other sig-
nificant factors, a multivariate analysis was not performed. 
There was no patient with disease extension limited to 
proctitis. Clinical remission had no association with extent 
of the lesions, CRP, Hb, immunosuppressant use, indication 
for infliximab, and concurrent medication (Table 1). Factors 
related to partial response were analyzed in the same man-
ner, but no significant association was found between them 
and remission. Kaplan-Meier analysis and log-rank test were 
conducted by taking varying remission onset and remission 
maintenance rates into consideration. However, there were 
no statistically significant factors predicting the presence of 
remission and maintenance rate.

3. Progression and Cumulative Remission Maintenance 
Rate

The number of times infliximab was administered varied 
from 2 to 9 times. After the first administration, 14 patients 

(42.4%) achieved remission. Moreover, 6 patients (18.1%), 
2 patients (6.0%), and 1 patient (3.0%) reached remission 
at second, third and fourth administrations, respectively. 
A total of 23 patients (69.7%) achieved remission after an 
average 1.4 times of administration. Meanwhile, 29 patients 
(87.8%) showed clinical improvement, including 6 patients 
(18.1%) with partial response. No patient experienced aggra-
vated symptoms after partial response. Recurrent or aggra-
vated symptoms were observed in 7 remission patients. The 
partial Mayo scores ranged between 3 and 7 points after ag-
gravation, and no patient underwent surgery. The same un-
changed dose of infliximab was consistently administered to 
2 patients, as planned, and they achieved re-remission (Fig. 
1). Three patients reached remission before the 8th week of 
treatment, but the remission was followed by relapse. When 
they were considered not having achieved remission, the 
partial response and remission rates were 60.6% and 39.4%, 
respectively on the 8th week according to the intention to 
treat analysis. When those patients were considered having 
achieved remission, the partial response and remission rates 
were 66.6% and 48.4%, respectively.

Kaplan-Meier analysis was performed to assess the cumu-

Fig. 1. A schematic clinical course of patients. Schematic overview of 
the clinical course of UC in the study patients during the observation 
period, regardless of the number of infliximab injections. The dichoto-
mous status of UC is shown as in remission (+) or not (-). 

Fig. 2. Kaplan-Meier graph of cumulative remission. The graph shows 
progressive decrease in cumulative remission rate with time during inf-
liximab treatment.

Table 2. Four Patients with Adverse Events Related to Infliximab

Age (yr)/Sex Total No. of infusions Adverse events Management 

20/M 1 FUO Stop

46/M 2 Pneumonia Stop

35/M 3 Rhabdomyolysis Stop

16/M 6 Pancreatitis Continue with replacement of AZP to 6-MP

M, male; FUO, fever of unknown origin; AZP, azathioprine; 6-MP, 6-mercaptopurine.
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lative rate of remission maintenance. Cumulative remission 
maintenance rate decreased with time (Fig. 2). No statistical 
difference was found in the cumulative remission mainte-
nance rate according to initial symptoms, gender, extension, 
concurrently used medication, smoking status, and indica-
tions for infliximab. 

4. Adverse Events

Of all the 33 patients, adverse reactions were confirmed 
in 4 patients (12.1%), as shown in Table 2. None of the pa-
tients died during the observation period. Of these, 1 patient 
developed pancreatitis, while concurrently using AZP and 
infliximab, so AZP was replaced by 6-MP and concurrently 
administered with infliximab. 

DISCUSSION

In this study, the use of infliximab clinically improved 
symptoms in almost 90% of moderate to severe UC patients 
refractory to steroids or immune modulators, showing a de-
crease in the baseline partial Mayo score by ≥3 points. Remis-
sion was reached in about 70% of all patients once or more 
than once. In addition, there was no death or surgery during 
the follow-up. Our results were higher than the response 
and remission induction rates reported in other studies 
performed in Korea.14 We assumed this was caused because 
remission was taken as standard criteria at any time point 
during the observation period, unlike other previous stud-
ies that determined clinical scores only at 8 weeks after the 
first infliximab administration. Moreover, this study aimed to 
identify predictive factors associated with the achievement 
of remission after infliximab administration. However, there 
was no clinical difference except for high Mayo scores indi-
cating high disease activity at the first administration. Since 
these results were obtained from univariate analysis only, 
they were insufficient to be considered significant. Taking 
into consideration the fact that the CRP level was elevated 
and albumin level was low at the first administration in the 
remission group, high disease activity was predicted to have 
positive effect on remission induction caused by infliximab 
use. Likewise, a previous study that retrospectively reviewed 
90 UC patients suggested that severe UC was a predictive 
factor for positive response to infliximab.15 However, high 
disease activity was considered a predictive factor for poor 
response to infliximab in several previous studies.16-18 In 
contrast, a recent study involving 89 Korean UC patients 
proposed that a Mayo score of greater than 11 was a predic-

tive factor for nonresponse to infliximab.18 Another recent 
study involving 134 Korean UC patients reported that CRP 
levels above 3.0 mg/dL and Hb levels above 11.5 g/dL were 
positive predictive factors for remission or partial response, 
and inconsistent results were shown for several factors 
representing disease activity in predicting the effects of 
infliximab.14 Therefore, additional studies are crucial to in-
vestigate causes for aggravation after remission from various 
perspectives of immunology, biochemistry, pharmacology, 
and environmental factors affecting disease progression.

Unlike the previous studies, this study analyzed “remission” 
only as the standard criteria instead of the remission state 8 
weeks after infliximab use. Although remission is achieved 
before 8 weeks, relapse can occur after 8 weeks. Since the 
remission rate varies depending on total number and time 
of administration, as demonstrated by the results of the 
Kaplan-Meier analysis in this study and those of other large-
scale studies, determining the effects and predictive factors 
of infliximab with “remission” achievement is thought to be 
more suitable rather than doing so with remission state at 
certain point of time. It is beneficial to compare remission 
state at specific point only if the aim of the study is to com-
pare the remission rate between 2 groups, but the purpose 
of this study was to identify remission predictive factors. In 
the study, 3 patients reached remission and a short remis-
sion was followed by a relapse after the third administration 
(6 weeks after first administration). The partial Mayo scores 
for the patients were 5, 7, and 4 points, respectively. Those 3 
patients accounted for 9.0% (3/33) of all subjects, and 13.0% 
(3/23) of all patients who achieved remission. According to 
the analysis based on 8 weeks of administration, an error 
can occur in the analysis of response-predictive factors by 
placing those 3 patients in the non-remission group. This is 
considered one of the reasons for our results not being com-
parable to those of previous studies on remission-predictive 
factors. Considering the fact that repeated remission and 
relapses can occur, whether remission at a specific point of 
time can be taken as the standard for identifying remission 
predictive factors instead of “remission” achievement needs 
to be carefully determined. To the best of the authors’ knowl-
edge, this issue has not been addressed in previous studies 
on the efficacy and response-predictive factors of infliximab 
in patients with UC, probably because remission achieve-
ment at a certain point of time was overlooked as massive 
data sets were analyzed in those studies. Although this study 
had a small sample size, new findings were revealed through 
in-depth analyses.

According to the Kaplan-Meier graph showing the remis-
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sion rate of infliximab, the cumulative rate of remission 
maintenance decreased with time. However, factors related 
to remission maintenance rate were not identified. Many 
studies verified clinical improvement by administering inf-
liximab to UC patients refractory to conventional therapies. 
The clinical improvement showed a decreasing tendency 
in both response and cumulative remission maintenance 
rates with time.13,19,20 Some studies suggested that the de-
crease in the cumulative rates of remission maintenance 
was caused by a reduction in the plasma concentrations of 
infliximab, with the formation of antibodies against inflix-
imab.21 In contrast, antibodies against infliximab present 
before drug administration were found to be not related to 
response to infliximab in UC patients.22 Furthermore, large-
scale prospective study, a high response rate was observed 
at weeks 30 and 54 when antibodies were present in the 
bodies of UC patients.13 Therefore, additional studies are 
essential to further determine the antibodies and potential 
factors that cause non-response to infliximab. In this study, 
severe adverse events to the degree of following discontinu-
ation of treatment occurred in 4 patients, but none of the 
patients died. Of these patients with side effects, in the case 
of 1 patient with pancreatitis, AZP was replaced with 6-MP, 
despite sustained use of infliximab. The adverse event was 
more likely to be caused by AZP. Therefore, relatively severe 
adverse reaction occurred in 3 (9.0%) out of 33 patients. 

There are some limitations to this study. This study had 
a small sample size and relatively short follow-up period. 
Current health insurance coverage of infliximab for UC 
management is limited for those refractory or intolerant to 
conventional medications including steroid, AZP, or 6-MP 
and those with moderate to severe UC with a Mayo score of 
6−12 points. Insurance coverage is discontinued for patients 
with no response to a maximum of 3 doses of infliximab. 
Therefore, most patients stop taking infliximab after 3 doses, 
if they are refractory to infliximab. Since response to the drug 
was mainly observed in the early period of administration in 
most previous studies, the small sample size is considered 
as a bigger barrier than the short follow-up period. However, 
the small sample size enabled in-depth analysis and helped 
reveal new findings. Moreover, there could have been differ-
ences between hospitals and physicians in treating disease 
owing to the nature of this multi-center study, so efforts were 
made to resolve this shortcoming by creating the objectified 
form of data input, considering the current condition of the 
actual clinical field at the data collection phase. 

To sum up, this study analyzed a total of 33 Korean UC 
patients administered infliximab, and almost 90% showed 

clinical improvement. Some patients had a relapse followed 
by remission with time, and adverse events occurred in the 
case of some patients. It was found that the remitting and 
relapsing course can be repeated. In Korea, for moderate 
to severe UC patients refractory to conventional treatment 
with surgery as the last treatment option, infliximab is an ef-
fective and relatively safe treatment option. Further studies 
are required because the response to infliximab, potential 
side effects, and remitting and relapsing courses have not yet 
been fully clarified. 
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