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ABSTRACT 

Outcome Predictors for Thiopurine Maintenance Therapy  

in Patients with Crohn’s Disease 

 

Jae Jun Park 

 
Department of Medicine 

The Graduate School, Yonsei University  
 

(Directed by Professor Won Ho Kim) 

 

 

Little is known about the predictive factors for clinical relapse in patients 

with Crohn’s disease receiving thiopurine therapy for maintenance of remission. The 

aim of this study was to investigate factors predictive of clinical relapse in these 

patients receiving thiopurine therapy for maintenance of remission. A total of 82 

patients with CD, who received their first course of azathioprine or 6-mercaptopurine 

treatment at Severance Hospital from June 1996 to July 2007 were recruited. The 

indications of thiopurine therapy were as follows; steroid dependency in 60 cases 

(73.2%), draining fistula in 13 cases (15.9%), and maintenance of remission after 

surgery in 9 cases (11.0%). During the follow-up period of 25.5±16.6 months (range, 

4.3–83.8 months), 19 patients (23.1%) discontinued medications due to significant 

adverse effects. Finally, 45 patients, who continually received thiopurine for 

maintaining medically or surgically induced remission were enrolled. After 
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adjustment of maintenance dose, patients in remission were followed at 2-3 months 

interval. Relapse was defined as a Crohn’s disease activity index (CDAI) > 150. 

Patiens who achieved remission were followed for clinical relapse. Male to female 

ratio was 1.5:1 and the mean age was 26.3±7.1 year. The cumulative relapse rate was 

18.0% at 1 year and 49.2% at 3 year. At multivariate Cox regression analysis, young 

age (<30 year) at thiopurine therapy and increased C-reactive protein level (>0.5 

mg/mL) at the time of remission achievement were found to be independent 

predictors for relapse (hazard ratio 13.055, 95% confidence interval 1.447-117.792, P 

= 0.022 and hazard ratio 8.233, 95% confidence interval 1.448-46.801, P = 0.017, 

respectively). The results of this study suggest that thiopurine was efficacious for 

maintaining remission in Korean CD patients, although full dose was not 

administered in many cases due to leukopenia. Young age (<30 year) and increased 

C-reactive protein level at remission were independent predictors of relapse in 

patients with CD receiving thiopurines for maintenance of remission. These high risk 

groups warrant more close observation and might require early introduction of 

biologics.  

 

 

---------------------------------------------------------------------------------------- 

Key words: Thiopurine, Crohn’s disease, Relapse, Predictor 

 

 

 

 



 3

Outcome Predictors for Thiopurine Maintenance Therapy 

in Patients with Crohn’s Disease 
 

Jae Jun Park 
 

Department of Medicine 
The Graduate School, Yonsei University  

 
(Directed by Professor Won Ho Kim) 

 

 

 

I. INTRODUCTION 

 

 Crohn’s disease (CD) is an inflammatory bowel disease (IBD) that affects the 
gastrointestinal tract, with potential extraintestinal complications involving several 
organ systems.1 There is strong evidence that the worldwide incidence of CD has been 
increasing over the past several decades,2-3 which is also true in Asia including 
Korea.4-5 CD is characterized by fluctuating disease course between periods of active, 
symptomatic disease and remission.1,6 These clinical features necessitate appropriate 
maintenance therapies in patients with CD after achievement of remission. 
Azathioprine (AZA) and its metabolite 6-mercaptopurine (6-MP) have been reported 
to be effective as maintenance therapy after medically or surgically induced 
remission.7-8 

Despite the effectiveness for maintaining remission with these thioprine drugs, 
substantial proportion, as high as more than one-half of the patients experiences 
clinical relapse during thiopurine maintenance treatment.9 Thus, a recognition of high 
risk subgroup for relapse during thiopurine maintenance therapy is important for 
clinicians to plan adequate maintenance treatment. Although many investigators have 
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evaluated the efficacy of thiopurine for maintaining remission in CD patients, data 
regarding clinical predictors of relapse are still lacking. Therefore, this study aimed to 
investigate long-term outcomes and prognostic factors of clinical relapse in CD 
patients receiving AZA therapy for maintenance of remission.  
 
 

II. MATERIALS AND METHODS 

 

1. Study subjects  
 A retrospective observational study of a single center cohort, in which all 
patients were serially evaluated according to standardized evaluation protocols were 
performed. The medical records of all patients with CD who received thiopurine 
therapy with AZA or 6-MP as their first course of treatment in the Department of 
Gastroenterology of the Yonsei University Hospital were reviewed. The diagnosis of 
CD was made in accordance with previously established international criteria based on 
clinical, endoscopic, histopathological, and radiological findings.10 The disease extent 
was determined either by endoscopic and/or radiological work-up.  
 
2. Definition of clinical outcomes 

In steroid dependent patients, remission was defined as achievement of 
Crohn’s disease activity index (CDAI) < 150 and discontinuation of steroid at least 3 
months within 1 year after initiation of thiopurine therapy11. On the other hand, in 
draining fistula patients, remission was defined as closure of individual fistulas 
determined as no fistula drainage despite gentle finger compression at least 4 week 
within 1 year after initiation of thiopurine therapy.11 The index date of remission was 
defined as the date of achievement of remission in patients with medically induced 
remission, whereas the date of initiation of thiopurine drug in patients with post-
operative maintenance remission. Relapse was defined as a CDAI > 150.11  
 
3. Thiopurine dosing and follow-up protocol 
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The starting dose of AZA (1.0 mg/kg) was escalated upto 2.0 to 2.5 mg/kg in 1 
to 4 week intervals unless adverse effects were observed. The starting dose of 6-MP 
(0.5 mg/kg) was escalated in the same way upto 1.0 to 1.5 mg/kg. The maintenance 
dose of 6-MP was converted to the equivalent dose of AZA by multiplying conversion 
factor (2.08). During AZA/6-MP treatment, 5-ASA was administered at a conventional 
dose (mesalazine 3.0 g/day). Outpatient visits were done at 1 to 2-week intervals for 
the first month, 1 month later, and then every 2-3 months thereafter, according to the 
condition of the patients. 

The following parameters were routinely collected according to a standardized 
clinical practice protocol on each follow-up date : CDAI, hemoglobin, mean 
corpuscular volume, leukocyte count, neutrophil count, platelet count, erythrocyte 
sedimentation rate (ESR), C-reactive protein (CRP). Liver chemistry tests and serum 
amylase and lipase were checked at every 2-3 months interval. Leukopenia was 
defined as a white blood cell (WBC) count < 3000 cells/mm3. If leukopenia occurred, 
AZA/6-MP treatment was withdrawn until the WBC count recovered to over 4000 
cells/mm3. For impending leukopenia, the dose of AZA/6-MP was reduced to the 
earlier prescribed dose. When the deterioration of liver function (AST/ALT increased 
over 3 times baseline) or pancreatitis (amylase/lipase increased over 2 times baseline) 
were observed, AZA/6-MP treatment was withdrawn. This study was approved by the 
Human Research Review Committee of our hospital. 
 
4. Statistical analysis 

Values were expressed as means ± standard deviation (SD) for numerical 
variables and as percentages for qualitative variables. Cumulative probabilities of 
thiopurine requirement rate and relapse free survival were estimated using the Kaplan–
Meier method. Time to event was analyzed from the index date of remission to the date 
of relapse, or last known follow-up. To analyze the predictive factors of relapse, 
univariate analysis with log-rank test was used. Thereafter, these univariate predictors 
were integrated into Cox proportional-hazards regression for multivariate analysis. P 
values of <0.05 were considered significant. All statistical analyses were performed 
with SPSS 12.0 (SPSS Inc, Chicago, IL, USA). 
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III. RESULTS 

 

1. Patients characteristics  
 The medical records of a total of 257 CD patients who had been followed 
more than 1 year in Severance Hospital, Yonsei University, Seoul, Korea between June 
1996 to July 2007 were reviewed. Of these, 108 patients (42.0%) were treated with 
thiopurine (AZA or 6-MP). Initial thiopurine treatment was begun at the other (n=26) 
or Severance hospital (n=82). The cumulative rate of thiopurine requirement was 9.1% 
at 1 year, 32.2% at 5 year, and 51.6% at 10 years (Figure 1). 
 
 

 

Figure 1. Cumulative rate of thiopurine requirement in Crohn’s disease patients cohort 
 

 

A total of 82 patients with CD who received their first course of AZA or 6-MP 
treatment at Severance hospital was recruited as a baseline study population for this 
study. The indications of AZA/6-MP therapy included steroid dependency in 60 
patients (73.2%), draining fistula in 13 patients (15.9%), and maintenance of remission 
after surgery in 9 patients (11.0%). Most patients were treated with AZA (79 cases, 
96.3%). During the follow-up period (mean, 25.5±16.6 [range, 4.3–83.8] months), 19 
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patients (23.2%) discontinued thiopurines due to significant adverse effects (Figure. 1). 
The details of adverse effects are as follows; leukopenia (53.7%, n=44), 
nausea/vomiting (26.8%, n=22), hepatitis (2.4%, n=2), headache (2.4%, n=2), Herpes 
zoster (2.4%, n=2). Patients who did not achieve a clinical remission (n=16) and those 
with follow-up loss (n=2) were excluded. Then finally, 45 patients who continually 
received AZA for maintaining medically or surgically induced remission were followed 
for clinical relapse (Figure 2). 

 
 

 
Figure 2. Recruitment of study population 
OP, operation; FU, follow-up 
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The baseline characteristics of those patients are summarized in Table 1.  
 

Table 1. Baseline characteristics of the study subjects 

Characteristics  

Age at thiopurine therapy (year, mean±SD) 26.3± 7.1 

Gender (%)  

Male 27 (60.0) 

Female  18 (40.0) 

BMI (kg/m2, mean±SD) 18.6± 2.5 

Smoking (%)  

  No or Ex-smoker 42 (93.3) 

  Yes 3 (6.7) 

Disease duration (months, mean±SD) 40.5± 36.5 

Disease extent (%)  

  Isolated ileal disease 12 (26.7) 

  Isolated colonic disease 4 (8.9) 

  Ileocolonic disease 29 (64.4) 

Disease behavior (%)  

  Non-stricturing, nonpenetrating 11 (24.4) 

  Stricturing 10 (22.2) 

  Penetrating 24 (53.3) 

Method of remission induction (%)  

  Medical  38 (84.4) 

  Surgical 7 (15.6) 

Maintenance dose (mg/kg, mean±SD) 1.47 ± 0.63 (range: 0.41 – 3.05) 

Type of thiopurine  

  Azathioprine 45 (100) 

  6-Mercaptopurine 0 (0) 

5-ASA co-use (%) 45 (100) 

Leukocytes (106 /l, mean±SD) a 4360± 1158 
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Neutrophil count (109 /l, mean±SD) a 2766 ± 1001 

Platelet count (109 /, mean±SD)a 297 ± 115 

Hemoglobin (g/dl, mean±SD) a 11.6 ± 1.5 

ESR (/mh) a 20.7 ± 22.0 

CRP (mg/l) a 0.95 ± 1.46 

aValues measured at the time of remission in patients with medically induced remission or at the 

time of azathioprine/6-mercaptopurine initiation in patients with surgically induced remission 

SD, standard deviation; BMI, body mass index; ESR, erythrocyte sedimentation rate; CRP, C-

reactive protein 

 
The mean age of 45 patients were 26.3± 7.1 years (range, 14–45 years). 

Twenty seven (60.0%) patients were male. Regarding disease extent and behavior, 
ileocolonic disease (64.4%, 29/45) and penetrating type (53.3%, 24/45) were the most 
common subtype respectively. Most patients (84.4%, 38/45) achieved clinical 
remission through medical treatment.  

 
2. Univariate analysis for predictor of clinical relapse during thiopurine maintenance 
therapy 

The cumulative relapse rate was 18.0% at 12 months and 49.2% at 36 months 
(Figure. 3).  
 
 
 
 
 
 
 
 
 
Figure 3. Cumulative relapse rate in Crohn’s disease patients receiving thiopurine 
maintenance therapy. 
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In univariate analysis (log-rank test), female gender (p=0.017), young (<30 
year) age (p=0.006), low (<18 kg/m2) body mass index (BMI) (p=0.026), smoking 
(p=0.040), high (≥250 [109/l]) platelet count (p=0.046), high (≥20 mm/h) ESR 
(p=0.023) and high (≥0.5 mg/ml) CRP level (p=0.009) were significant predictors of 
clinical relapse (Table 2 and Figure. 4).  
 

Table 2 . Predictors of clinical relapse in univariate analysis 

Variables P-valuea 

Age (<30 year) at thiopurine therapy 0.006 

Gender (Female) 0.017 

BMI (<18 kg/m2) 0.026 

Smoking (Yes) 0.040 

Disease duration (<30 months) 0.654 

Disease extent (Colon involvement) 0.361 

Disease behavior (Penetrating) 0.215 

Method of remission induction (medical) 0.218 

Thiopurine dose for maintenance (≥2.0 mg/kg) 0.058 

Leukopenia during thiopurine treatment(Yes) 0.351 

Leukocytes (≥4000 [106/l]) b 0.626 

Neutrophil (≥2500 [106/l]) b 0.788 

Hemoglobin (≥11 g/dL) b 0.262 

Platelet count (≥250 [10 9/l]) b 0.046 

ESR (≥20 mm/h) b 0.023 

CRP (≥0.5 mg/ml)b 0.009 

aLog-rank test 
bValues measured at the time of remission in patients with medically induced remission 
or at the time of thiopurine initiation in patients with surgically induced remission  
BMI, body mass index; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein 
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Figure 4. (A). Cumulative relapse rate according to the age. The difference between 
patients with age <30 year and age ≥30 year was statistically significant (P=0.022, log-
rank test). (B). Cumulative relapse rate according to the value of C-reactive protein 
(CRP). The difference between patients with CRP ≥0.5 mg/ml and CRP <0.5 mg/ml 
was statistically significant (P=0.017, log-rank test). 
 
 

However, disease duration, disease extent and behavior, method of remission 
induction, leukopenia during thiopurine treatment, thiopurine maintenance dose, 
leukocytes and neutrophil counts, and hemoglobin level were not associated with 
clinical relapse.  
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3. Multivariate analysis for factors predictive of clinical relapse during thiopurine 
maintenance therapy 

The results of Cox proportional-hazard regression analysis are shown in Table 
3.  

 

Table 3 . Predictors of clinical relapse in multivariate analysis (Cox regression 

analysis) 

Variable P value Hazard ratio 95% CI 

Gender (female) 0.067 3.452 0.916-13.003 

Age (<30 year) at thioprine therapy 0.022 13.055 1.447-117.792 

BMI (<18 kg/m2) 0.171 2.278 0.701-7.403 

Smoking (Yes)  0.080 4.572 0.833-25.101 

Platelet count (≥250 [10 9/l]) a  0.549 1.645 0.323-8.387 

ESR (≥20 mm/h)a 0.573 1.606 0.310-8.333 

CRP (≥0.5 mg/mL)a 0.017 8.233 1.448-46.801 

aValues measured at the time of remission in patients with medically induced remission 
or at the time of thiopurine initiation in patients with surgically induced remission. 
BMI, body mass index; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein 

 
 
Young age (<30 year) and increased CRP level (>0.5mg/ml) at the time of 

remission achievement were independent predictors for relapse (HR 13.055, 95% CI 
1.447-117.792, P = 0.022 and HR 8.233, 95% CI 1.448-46.801, P = 0.017, 
respectively). Remaining variables including gender, BMI, smoking, platelet count and 
ESR which had been significant in univariate analysis were lost statistical power as a 
predictor in multivariate analysis. 
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IV. DISCUSSION 

 

 The thiopurine drugs, 6-MP and its prodrug AZA, are effective for the 
induction and maintenance of remission in patients with CD. Although there have been 
many studies that have evaluated the efficacy of thiopurine for maintenance therapy in 
CD, few have focused on the clinical predictors for relapse in those patients with such 
therapy. Accordingly, this study aimed to investigate long-term outcomes and 
prognostic factors of clinical relapse in CD patients receiving thiopurine therapy for 
maintenance of remission.  

In this study, the cumulative relapse rate was 18.0% at 12 months and 49.2% 
at 36 months in CD patients receiving thiopurine for maintenance therapy. It was found 
that young age (<30 year) and increased CRP level (>0.5mg/mL) at the time of 
remission were independent predictors for relapse in CD patients undergoing AZA 
maintenance therapy.  

The results of the present study show that considerable portion of the patients 
experience clinical relapse during thiopurine maintenance therapy after remission. The 
relapse rate of CD patients during thiopurine therapy has been reported 8-58%.9,12-13 
The reason for these wide range in relapse rate among studies might be due to 
difference in disease severity of enrolled population, the definition of relapse and 
follow-up durations among studies. In this study, about half of the patients with CD 
experienced clinical relapse during thiopurine maintenance therapy within 3 year, 
indicating that a substantial number of patients need additional salvage treatments such 
as biologics or surgery eventually. Considering these patients are steroid dependent, 
and previously underwent surgery for medically refractory diseases or complications, 
physicians should give careful attention to these subgroups. The present study is 
noteworthy in that early identification of high risk CD patients for relapse during 
thiopurine maintenance therapy could guide physicians to design appropriate follow-up 
plans and management including earlier implementation of biologic agent in these high 
risk group. 

Several predictors for relapse have been investigated in quiescent CD 
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patients.14-16 However these predictive factors have been found from the quiescent CD 
patients receiving 5-ASA alone or no medication for maintenance, therefore little is 
known about the predictors of relapse in patients receiving thiopurine maintenance 
therapy. To the best of our knowledge, this is the first study to investigate predictors for 
relapse in patients with CD undergoing thiopurine maintenance treatment through 
long-term follow-up. In the present study, young age (<30 year) was one of the 
independent predictors for relapse. Similar to this finding, Sahmoud et al also reported 
that young age (<25 year) was poor prognostic factors for relapse in untreated adult 
CD patients with quiescent disease after induction therapy.14 From these results, young 
age CD patients undergoing thiopurine maintenance therapy should be carefully 
observed and more aggressive management may be required in this group. 

Another prognostic factor, high CRP level (>0.5mg/ml) at the time of 
achievement of clinical remission was found in the present study. CRP has been widely 
studied and is now considered to have the best performance as a disease activity 
marker in CD.17-18 Despite this background, our finding implies that even clinical 
remission was achieved, systemic biological inflammation process could not be fully 
subsided and remaining inflammatory process ultimately lead to early relapse. High 
CRP level as a predictor for relapse was also suggested in the study of Consigny et al 
in CD patients followed without maintenance therapy after remission induction.15 
Solem et al showed that active disease at ileocolonoscopy was significantly associated 
with an elevated CRP level.19 From their investigation, we can infer that increased CRP 
level at the time of remission may reflect active mucosal inflammation even in the 
achievement of clinical remission. This supposition is in line with the recent studies 
which have demonstrated that mucosal healing is a favorable long-term predictive 
factor in CD patients.20-21  

Lately, there are increasing evidences favoring early use of 
immunosuppressive and biologic agents, so-called top-down therapy in the 
management of CD.22-23 However, this top-down therapy might preferentially be 
considered in the subgroup of patients who are more likely to relapse due to uncertain 
cost effectiveness until yet. From our results, physicians could implement early 
combination of biologics such as infliximab in high risk subgroup of patients for 
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relapse that receive thiopurine maintenance therapy, because relapse of disease 
potentially lead to resective surgery in these patients. Further prospective studies are 
needed to elucidate this issue. 

Regarding optimal dose of thiopurine, there is evidence that higher doses of 
AZA (2.5mg/kg) are more effective than lower doses (1.0 or 2.0 mg/kg) for preventing 
recurrence.7 However, a substantial portion of the patients do not tolerate with these 
dose due to several adverse effects especially leukopenia in our study population and 
therefore the mean maintenance dose was 1.47 mg/kg. Approximately over half of the 
patients experienced leukopenia during thiopurine therapy and most of them could not 
take recommended dose of thiopurine. Similar to our study, considerable incidence of 
leukopenia (up to 41.3%) was reported in the Korean multicenter study,24 whereas 
studies from Western countries have shown leukopenia incidence of only 2% to 16.7% 
during thiopurine treatment.25-28 Although the reason for this difference in leukopenia 
incidence among regions is not clear, the difference in thiopurine methyltransferase 
(TPMT) genetic polymorphisms between Asian and Western populations5 may account 
for the high incidence of leukopenia during thiopurine treatment. Another presumed 
reason for high incidence of leukopenia is concurrent use of 5-ASA during thiopurine 
treatment. Previous study demonstrated that leukopenia is more likely to occur in 
patients with receiving both thiopurine and 5-ASA than in thiopurine without 5-
ASA,29-33 hence concurrent 5-ASA and thiopurine therapy may lead to increased 6-
TGN levels through inhibition of TPMT and this interaction eventually increase the 
incidence of leukopenia. Correspondingly, all the patients received 5-ASA besides 
AZA in our study.  

In this study, thiopurine was efficacious for maintaining remission in Korean 
CD patients, although full dose was not administered in many cases due to leukopenia. 
Similar to our results, several studies especially in the Asian countries suggested the 
efficacy of low dose thiopurine for the treatment of IBD.34-36 However these studies 
including our study are not a randomized, double-blind, or controlled study. Further 
prospective randomized studies should be warranted for more conclusive evidences 
regarding the efficacy of low dose thiopurine therapy in patients with IBD  

This study has several limitations. First, although patients were serially 
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followed according to a prospectively designed standardized evaluation carried out by 
experienced clinicians, it was a retrospective cohort study. Second, the number of study 
population was small. Further large scale prospective studies are needed to confirm our 
results.  
 
 

V. CONCLUSION 

 

 Thiopurine was efficacious for maintaining remission in Korean CD patients, 
although full dose was not administered in many cases due to leukopenia. Young age 
(<30 year) and increased C-reactive protein level (>0.5mg/ml) at the time of remission 
achievement were independent predictors of relapse in patients with CD receiving 
thiopurine for the maintenance of remission. These high risk groups warrant more 
close monitoring and might require early introduction of biologic agent. 
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ABSTRACT (IN KOREAN) 

 

관해유지를 위하여 Thiopurine 치료를 받는  

크론병 환자의 임상결과 예측인자 

 

<지도교수 김원호> 

 

연세대학교 대학원 의학과 

 

박 재 준 

 

  

관해 유지를 위하여 thiopurine 치료를 받는 크론병 환자에서 

임상적 재발의 예측인자에 대해서는 거의 알려져 있지 않다. 본 연구의 

목적은 관해 유지의 목적으로 thiopurine 치료를 받는 크론병 환자에의 

장기 임상결과와 재발의 예측인자를 알아보는 것이다. 1996년 6월부터 

2007년 7월까지 세브란스병원에서 처음으로 Azathioprine 또는 6-

mercaptopurine 치료를 받은 총 82명의 크론병 환자가 후향적으로 

모집되었다. 면역조절제의 사용 적응증으로는 스테로이드 의존 60예 

(73.2%), 배농되는 누공 13예(15.9%), 그리고 수술 후의 관해 유지 9예 

(11.0%)였다. 평균 25.5±16.6 (범위, 4.3–83.8) 개월의 추적기간 동안 

19명(23.1%)이 약제부작용으로 투약을 중단하였다. Thiopurine 치료를 

지속하였던 45명의 환자가 최종적으로 분석에 포함되었다. 재발은 Crohn’s 

disease activity index (CDAI)가 150 이상으로 증가한 경우로 정의 하였다. 

약제용량을 조절한 뒤에 환자들은 2-3개월 간격으로 추적관찰 되었으며 

추적기간 동안의 재발여부를 분석하였다. 남녀비는 1.5:1이었고 평균나이는 

26.3±7.1세였다. 누적 재발률은 1년 18.0%, 3년 49.2%였다. 다변량 

분석에서 관해 도달 당시의 젊은 연령(<30세)과 높은 C 반응 단백 
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수치(≥0.5mg/mL)는 재발의 독립적인 예측인자로 밝혀졌다(각각 HR 

13.055, 95% CI 1.447-117.792, P = 0.022 와 HR 8.233, 95% CI 1.448-

46.801, P = 0.017). 그러나 병변의 위치나 흡연 유무, 이환 기간, 백혈구 

수치 등은 영향을 주지 않았다. 

본 연구 결과는 상당수의 환자에서 백혈구감소증으로 인해 충분한 

용량의 thiopurine이 투여되지 못했음에도 불구하고, 한국인 크론병 환자의 

관해유지에 thiopurine이 효과가 있음을 보여준다. 관해 도달 당시의 젊은 

연령(<30세)과 높은 C 반응 단백 수치가 thiopurine 관해 유지 치료를 

받는 크론병 환자에서 재발의 독립적인 예측인자였다. 이러한 재발의 

고위험군은 철저히 추적관찰 되어야 하며 생물학적 제제의 조기투여가 

필요할 수 있을 것이다. 

 
 
--------------------------------------------------------------------------------------------------------- 

핵심되는 말 : Thiopurine, 크론병, 재발, 예측인자 
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