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Abstract 

 

Background: The aim of the present study was to evaluate the effects of 

proton pump inhibitors (PPIs) on the clinical course of Crohn’s disease (CD). 

Methods: All patients with CD followed up at Seoul National University 

Hospital between 2005 and 2013 who were treated with PPIs were matched 

1:2 to PPI-naive CD patients. The incidence rates of severe flare-up (operation 

or hospitalization) and mild flare-up (medication change) during a 6-month 

follow-up period were evaluated. 

Results: No differences in age, sex, disease duration, associated diseases, or 

anal involvement were observed between the 38 patients treated with PPIs and 

the 76 control subjects. In the group exposed to PPIs, more patients had ileal 

involvement and history of prior hospitalization or operation. Concurrent 

treatment with azathioprine and 5-amino-salicylates was more prevalent in the 

control group, whereas changes in medication during the 6-month covariate 

assessment period were significantly more frequent in the group exposed to 

PPIs. However, after adjusting these confounding factors using multivariate 

binary logistic regression, the PPI use in the CD patients significantly 

increased the risk of severe flare-up (odds ratio, 6.90; 95% confidence interval, 

1.11–42.85) and mild flare-up (odds ratio, 14.66; 95% confidence interval, 

3.38–63.63). The Kaplan-Meier curve showed that the incidence of both 
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severe and mild flare-ups were significantly higher in the group exposed to 

PPIs than in the control group (P<0.001). 

Conclusions: The use of PPIs may be associated with poor prognosis in CD. 

Medical practitioners should pay special attention when prescribing PPIs for 

CD patients.  

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

Keywords: Crohn’s disease, inflammatory bowel diseases, proton pump 

inhibitors 

Student Number: 2012-22732 
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Introduction 

 

Crohn’s disease (CD) is defined as a chronic and relapsing bowel 

inflammation characterized by abdominal pain and gastrointestinal bleeding, 

resulting in perforation, abscess, and bowel stricture (1). The pathogenesis of 

CD remains obscure. However, recent studies suggest that CD is a complex 

disease caused by microbial factors, abnormal immune responses, and various 

environmental factors, including drugs that interact in genetically susceptible 

individuals (2). A large number of factors are associated with disease activity 

in patients with CD (3). 

Proton pump inhibitors (PPIs) are highly effective agents for the treatment of 

gastroesophageal reflux disease, peptic ulcer disease, and non-ulcer dyspepsia, 

as they suppress the secretion of gastric acid. A randomized controlled trial 

showed that PPIs were the most cost-effective treatment modality in terms of 

quality-adjusted life-months gained (4). PPIs are also prescribed for patients 

with functional dyspepsia (5), acute peptic ulcer bleeding (6), or concurrent 

nonsteroidal anti-inflammatory drug (NSAIDs) use (7). However, as the 

extensive long-term use of PPIs has become prevalent (8), concerns regarding 

the adverse effects of PPIs have been raised (9). 

The intestinal microflora is one of the most important environmental factors 

associated with inflammatory bowel disease (IBD) (10). In a previous 



2 

 

experiment, genetically engineered animal models of IBD did not develop 

colitis under germ-free conditions, which demonstrated that the intestinal 

microflora plays a critical role in the pathogenesis of IBD (11). Although the 

short-term safety profiles of PPIs are excellent (12), the change in gastric pH 

induced by these drugs can alter the normal intestinal flora and increase 

bacterial colonization (13-16). PPIs have been shown to increase the risk of 

gastrointestinal infection, including that caused by Clostridium difficile and 

Salmonella species (17). Considering that dysbiosis, a compositional change 

in intestinal microbiota, is a key feature in patients with IBD, the 

administration of acid suppressants such as PPIs may affect the disease course 

in patients with IBD. 

A recent study showed that PPIs increase the risk of prescription drug change 

in patients with CD (18). In addition, H2 receptor antagonist (H2RA) use in 

CD patients doubles the risk of hospitalization and surgery (18). However, 

another study, published only as an abstract, showed that PPIs are associated 

with increased risk of flare-ups in ulcerative colitis, but not in CD (19).  

Although these studies provide evidence for a relationship between PPIs and 

the aggravation of CD, little information is available regarding the effect of 

PPIs on the disease course of CD. Moreover, few reports have examined the 

effect of PPIs in patients with CD among Asian populations. The aim of the 

present study was to determine whether PPIs aggravates the prognosis of CD 

patients.  
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Materials and methods 

 

Patients and controls 

Patients with CD who were followed up at the Seoul National University 

Hospital between January 1, 2005 and July 31, 2013, were identified. CD was 

diagnosed according to validated criteria (20). The study was approved by the 

International Review Board (IRB) of Seoul National University Hospital (IRB 

no. H-1305-055-488) and was conducted in compliance with the Declaration 

of Helsinki. 

Among the patients identified, PPI users were defined as those who newly 

initiated treatment with a PPI, including omeprazole, lansoprazole, 

esomeprazole, pantoprazole, or rabeprazole. A previous study reported that 

PPI use induces increased and sustained gastric acid suppression 48 hours 

after the initial dose (21). In addition, a single dose of PPI use in a day may 

cause protopathic bias. Therefore, the use of PPIs was defined as the intake of 

any PPI for a minimum of 3 days because therapeutic doses of PPIs reach a 

steady state after daily dosing and achieve their maximal effective level on 

day 3 (22). In addition, we selected patients who were followed up for at least 

6 months after the initiation of PPIs to measure the clinical outcome of 

disease activity. Patients who were treated with PPIs for less than 3 days or 

those who were already treated with H2RAs prior to starting PPIs were 
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excluded. The type, dose, and prescription duration of PPIs were recorded. 

The control group included patients who were diagnosed with CD and were 

never treated with PPIs or H2RAs. The controls were matched at a fixed 1:2 

ratio according to age, sex, and drug dispensing date. The drug dispensing 

date of the control group was defined as the closest hospital visit date to the 

PPI prescription date of the patient group (±3 months). Follow-up of the 

control group was performed for at least 6 months after the drug dispensing 

date. 

 

Baseline data collection 

Clinical and follow-up data were obtained by reviewing the electronic 

medical recording system. Demographic data including age, sex, other disease 

requiring immunosuppressive treatment (ankylosing spondylitis, psoriasis, 

rheumatoid arthritis, and IgA nephropathy), age at diagnosis, and disease 

duration were collected. To evaluate baseline disease severity and treatment 

status, we examined the baseline IBD medication, medical visits and changes 

of IBD medication within 6 months before the index date (PPI prescription 

date for the patient group and drug dispensing date for the control group). In 

addition, data on prior history of surgery and hospitalization related to CD 

were also obtained.  
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To evaluate the use of acid suppressants, an appropriate indication was 

defined as follows: gastroesophageal reflux disease, peptic ulcer disease, 

Helicobacterpylori eradication, Barrett’s esophagus, Zollinger-Ellison 

syndrome, or nonsteroidal anti-inflammatory drug use (23, 24). 

 

Disease severity and outcome measure 

The effect of PPI exposure was investigated 6 months after the index date 

(Figure 1). We established two main outcome variables. First, a severe flare-

up was defined as either CD-related surgery or hospitalization. Data regarding 

the purpose of surgery and time to operation were recorded. Operations 

involving anal lesions, such as anal fistulectomy or Seton’s procedure, were 

also included. Hospitalizations due to disease aggravation and time to 

admission from the index date were recorded. The second outcome was a mild 

flare-up, namely any change in CD-related therapy, including administration 

of a new class drug or switch to another drug in the same class. These 

medications included systemic steroids, 5-amino-salicylates (mesalazine and 

sulfasalazine), anti-tumor necrosis factor (TNF) - agents (infliximab, 

adalimumab, and certolizumab), thiopurines (azathioprine and 6-

mercaptopurine), cyclosporine, and methotrexate. Finally, composite 

outcomes of severe and mild flare-ups were also assessed. We extended the 
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duration of follow-up until the patient’s last hospital visit date and monitored 

the occurrence of flare-ups and time to flare-up. 

 

Figure 1. Illustration of study design 

 

 

Statistical analysis 

Results were expressed as median (interquartile range) and numbers 

(percentage). Univariate analyses were performed using the Student’s t test 

for continuous variables and chi-square test or Fisher’s exact test for 

categorical variables. Logistic regression analysis was used to determine the 

clinical relationship between PPI exposure and disease prognosis. The 

Kaplan-Meier method was used to explore the long-term influence of PPIs by 

using the time to severe and/or mild flare-up from the index date. The log-

rank test was used to compare the statistical differences between the group 
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treated with PPIs and the control group. Statistical significance was 

determined when P< 0.05. All analyses were performed using SPSS version 

19.0 for Windows (IBM, New York, USA). 
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Results 

 

Baseline characteristics 

Of the 467 patients who were diagnosed with CD between January 1, 2005, 

and July 31, 2013, at the Seoul National University Hospital, 164 were 

exposed to PPIs. The medical records of these patients were reviewed. A total 

of 126 patients were excluded (101 were previously exposed to H2RAs, 5 

were previously exposed to PPIs before the diagnosis of CD, and 10 reported 

PPI use of less than 3 days). Finally, 38 patients were included in the group 

exposed to PPIs, and the controls were matched with a fixed 1:2 ratio 

according to age-, sex-, and drug dispensing date (Figure 2). 

 

Figure 2. Flow chart of the study 
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The baseline characteristics of the group exposed to PPIs and the control 

group were listed in Table 1. No clinically significant differences in sex, age 

at index date, age at diagnosis, disease duration, other comorbid diseases, or 

perianal disease were observed between the groups. A greater proportion of 

patients in the PPI group had ileal involvement of disease [25 (65.8%) vs.35 

(46.1%) in the PPI and control groups, respectively (P=0.049)]. The drugs 

prescribed more frequently in the control group than in the PPI treated group 

included azathioprine [49 (64.5%) vs. 13 (34.2%), respectively (P=0.002)] 

and 5-amino-salicylate [62 (81.6%) vs. 22 (57.9%), respectively (P=0.007)]. 

Medication change during the covariate assessment period, prior 

hospitalization, and surgery occurred more frequently in the group exposed to 

PPIs to a significant degree. 
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Table 1. Baseline Characteristics of the patients according to the Proton Pump 

Inhibitors Exposure 

Character of CD patients Group 

exposed to 

PPIs  

(n=38) 

Group 

unexposed to 

PPIs 

(n=76) 

P 

value 

Sex   1.000a 

Female [n (%)] 13 (34.2) 26 (34.2)  

Male [n (%)] 25 (65.8) 25 (65.8)  

Age at index date, year [median (IQR)] 20 (14-35) 22 (18-31) 0.998b 

Age at diagnosis, year [median (IQR)] 17 (13-30) 18 (14-23) 0.800b 

Disease duration at index date, year 

[median (IQR)] 

2 (0-6) 4 (2-6) 0.389b 

Other disease    

Hypertension [n (%)] 1 (1.3) 2 (5.3) 0.257c 

Diabetes mellitus [n (%)] 0 (0) 1 (2.6) 0.333c 

Other disease requiring 

immunomodulators [n (%)] 

4 (10.5) 3 (3.9) 0.219a 

Perianal disease [n (%)] 

Extent of disease 

L1 (terminal ileum) [n (%)] 

L2 (Colon) [n (%)] 

L3 (Ileocolon) [n (%)] 

14 (36.8) 

 

8 (21.1) 

5 (13.2) 

25 (65.8) 

33 (43.4) 

 

15 (19.7) 

26 (34.2) 

35 (46.1) 

0.501a 

0.049a 

Medication*    

Systemic steroid [n (%)] 8 (21.1) 13 (17.1) 0.608a 

Azathioprine [n (%)] 

Anti-TNF-α [n (%)] 

5-amino-salicylates [n (%)] 

13 (34.2) 

0 (0) 

22 (57.9) 

49 (64.5) 

7 (9.2) 

62 (81.6) 

0.002a 

0.093c 

0.007a 

CD medication change* [n (%)] 14 (36.8) 11 (14.5) 0.007a 

Medical encounters* [n (%)] 2.79 (3.1) 2.30 (1.8) 0.492b 
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Prior history of hospitalization [n (%)] 30 (78.9) 35 (46.1) 0.001a 

Prior history of surgery [n (%)] 13 (34.2) 13 (17.1) 0.040a 

CD, Crohn’s disease; PPIs, proton pump inhibitors; IQR, interquartile range; TNF, 

tumor necrosis factor 

aChi-square test 

bIndependent t-test 

cFisher’s exact test 

*during the 6 month covariate assessment period 

 

 

PPI exposure 

A total of 38 patients were exposed to PPIs (Table 2). Pantoprazole was the 

most frequently prescribed drug. The standard dose was administrated to 24 

patients, whereas 14 patients received a half dose. Twenty-five patients 

received oral PPIs, 1 patient through the intravenous route, and the remaining 

12 patients via both routes (oral and intravenous). No significant differences 

in outcome in terms of flare-ups were observed according to the type, dose, 

and route of PPI administration. 
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Table 2. Type, Dose, Route, and Purpose of Proton Pump Inhibitors Use  

Character  PPIs Users (n=38)  

Type 

Pantoprazole [n (%)] 

Lansoprazole [n (%)] 

Omeprazole [n (%)] 

Esomeprazole [n (%)] 

Rabeprazole [n (%)] 

 

15 (39.4) 

9 (23.7) 

8 (21.1) 

3 (7.9) 

3 (7.9) 

Dose 

Standard dose [n (%)] 

Half dose [n (%)] 

 

24 (63.2) 

14 (36.8) 

Route of administration 

Oral [n (%)] 

Intravenous [n (%)] 

Oral & intravenous [n (%)] 

 

25 (65.8) 

1 (2.6) 

12 (31.6) 

Purpose of administration 

Gastroduodenal involvement of CD [n (%)] 

Gastroesophageal reflux disease [n (%)] 

Duodenal ulcer [n (%)] 

Functional dyspepsia [n (%)] 

Gastrointestinal bleeding [n (%)] 

Prevention of NSAIDs induced ulcer [n (%)] 

H.pylori eradication [n (%)] 

Unknown [n (%)] 

 

2 (5.2) 

4 (10.4) 

3 (7.9) 

7 (18.4) 

3 (7.9) 

2 (5.2) 

1 (2.6) 

16 (42.1) 

 
CD, Crohn’s disease; NSAIDs, Non-steroidal anti-inflammatory drugs; H.pylori, 

Helicobacter pylori 
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The reason for prescription was not specified in 16 patients, with some 

lacking records and others starting PPIs without a specific indication. Seven 

patients were diagnosed with functional dyspepsia according to the ROME III 

criteria. The remaining patients were treated for gastroesophageal reflux 

disease (n=4), gastroduodenal involvement of CD (n=2), duodenal ulcer (n=3), 

gastrointestinal bleeding (n=3), prevention of NSAID-induced ulcer (n=2), 

and H.pylori eradication (n=1). 

 

Effect of PPI exposure on the clinical course of Crohn’s 

disease 

The outcomes were measured 6 months after the index date, and the 

occurrence of flare-ups was recorded. A multivariate logistic regression 

analysis was performed to evaluate the factors affecting the course of CD 

(Table 3). Age at index date [odds ratio (OR), 0.84; 95% confidence interval 

(CI), 0.79−0.97; P=0.015) and PPIs use (OR, 6.90; 95% CI, 1.11−42.85; 

P=0.038) affected the severe flare-up of CD. PPIs exposure was associated 

with mild CD flare-ups (OR, 14.66; 95% CI, 3.38−63.63; P<0.001). 

Calculation of the overall effect of PPIs exposure identified an increased risk 

of flare-up in the group exposed to PPIs (OR, 12.75; CI, 3.03−53.63; P=0.001) 

(Table 4). 
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Table 3. Multivariate analysis of factors affecting the course of Crohn’s 

disease 

 Severe flare-up Mild flare-up 

 Odds ratio 

(95% CI) 

P value Odds ratio 

(95% CI) 

P value 

Age at index date 

 

0.84 (0.79-0.97) 0.015 0.94 (0.88-1.01) 0.111 

Sex 

Female 

Male 

 

1.00 (reference) 

8.13 (0.65-102.30) 

0.105  

1.00 (reference) 

6.08 (1.07-34.70) 

0.042 

Perianal disease 

No 

Yes 

 

1.00 (reference) 

1.91(0.25-14.24) 

0.527  

1.00 (reference) 

1.831 (0.39-8.58) 

0.443 

Azathioprine 

No 

Yes 

 

1.00 (reference) 

0.18 (0.02-1.42) 

0.105  

1.00 (reference) 

0.24 (0.05-1.13) 

0.071 

5-amino-salicylates 

No 

Yes 

 

1.00 (reference) 

0.72 (0.14-3.68) 

0.695  

1.00 (reference) 

0.33 (0.09-1.31) 

0.071 

Prior operation history 

No 

Yes 

 

1.00 (reference) 

3.52 (0.33-37.33) 

0.297  

1.00 (reference) 

1.82 (0.32-10.43) 

0.501 

PPI use 

No 

Yes 

 

1.00 (reference) 

6.90 (1.11-42.85) 

0.038  

1.00 (reference) 

14.66 (3.38-

63.63) 

0.000 

 
CI, confidence interval; PPI, proton pump inhibitor 
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Table 4. The effect of PPI exposure on the clinical course of Crohn’s disease 

 PPIs Exposure Adjusted* OR (95% CI) P value 

Severe flare-ups None 1.00 (reference) 0.038 

 PPI 

 

6.90 (1.11-42.85)  

Mild flare-ups None 

PPI 

1.00 (reference) 

14.66 (3.38-63.63) 

0.000 

    

Composite outcome None 

PPI 

1.00 (reference) 

12.75 (3.03-53.63) 

0.001 

    

 
PPI, proton pump inhibitor; CD, Crohn’s disease; OR, odds ratio; CI, confidence 

interval 

*Adjusted for age, sex, perianal disease, prior medication history and prior operation 

history 

 

 

The Kaplan-Meier method was used to evaluate the long-term effect of PPI 

exposure (Figure 3). The patients were censored at the occurrence of flare-ups 

or follow-up loss. The longest follow-up duration was 68 months. The 

Kaplan-Meier curve showed that the incidence of both severe and mild flare-

ups were significantly higher in the group exposed to PPIs than in the control 

group (P<0.001). 
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Figure 3. The effect of proton pump inhibitor (PPI) exposure and outcome of 

Crohn’s disease expressed in Kaplan-Meier curves 

a) Comparison of severe flare-ups according to the PPI exposure 
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b) Comparison of mild flare-ups according to the PPI exposure 
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c) Comparison of composite outcomes according to the PPI exposure 
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Discussion 

 

In the present study, we showed that the use of PPIs is associated with an 

aggravated disease course in patients with CD. PPIs exposure increased the 

risk of disease flare-ups, as determined by the incidence of surgery, disease 

activity-related hospitalization, and medication change in patients with CD. 

A recent study showed that PPIs increase the risk of prescription drug 

changes in patients with CD (18). However, controversial results were also 

reported (19). Therefore, we hypothesized that PPIs exposure is associated 

with an aggravated disease course in patients with CD. To prove this 

hypothesis, we matched PPI users with controls and evaluated disease flare-

ups in the two groups. The outcome was measured 6 months after the index 

date, and logistic regression analysis was performed. In addition, we extended 

the follow-up period to a maximum of 68 months and used the Kaplan-Meier 

method to compare the two groups. The results of the analysis showed that 

PPI exposure is associated with an increased risk of surgery, disease related-

hospitalization, and medication change. To the best of our knowledge, this is 

the first study to evaluate the long-term effect of PPI use in CD patients, and 

the results suggest that the use of PPIs may affect the long-term disease 

course. 
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Although our study showed that PPIs are associated with disease flare-ups in 

patients with CD, the underlying mechanism remains unclear. In the present 

study, there was no significant difference between the standard dose and half 

dose of PPIs, suggesting that PPI-induced flare-ups may not be associated 

with the direct inhibition of gastric acidity. Theoretically, PPIs reduce gastric 

acidity and delay gastric emptying (25-27), which may induce dysbiosis in 

patients with CD. A recent study showed that omeprazole induces dysbiosis, 

which is characterized by a low abundance of Faecalibacterium species, in 

healthy dogs (28). Furthermore, another study demonstrated that PPIs 

exacerbates NSAID-induced small bowel injury by causing dysbiosis (29). 

However, the microbial profiles of CD patients treated with PPIs remain 

unknown. The recently developed pyrosequencing method provides rapid and 

precise microbial profiles (30). Therefore, further research is needed to 

elucidate the association between PPI-induced aggravation and microbial 

changes in patients with CD. 

In the present study, appropriate use of PPIs was defined as the prescription 

of PPIs in patients with gastroesophageal reflux disease, peptic ulcer disease, 

H.pylori eradication, Barrett’s esophagus, Zollinger-Ellison syndrome, and 

nonsteroidal anti-inflammatory drug use. Among the 38 patients who received 

PPIs, 16 patients used PPIs without a specific indication. Considering that 

PPIs have no established role in the gastroduodenal involvement of CD, the 

proportion of participants showing inappropriate PPI exposure reached 47% 
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in this study. The prescription of PPIs has been increasing rapidly (16). 

Simultaneously, improper use of PPIs has also increased. A previous report 

showed that 73% of hospitalized patients received unnecessary acid 

suppressive treatment (31). In addition, PPIs are used according to the proper 

indication in only 30% of cases (32). Therefore, clinicians should consider the 

appropriate indications when prescribing PPIs in patients with CD. The casual 

use of PPIs without a demonstrable indication should be restricted in CD 

patients. 

The present study had several strengths compared with previous studies. 

First, we carefully excluded patients who were exposed to H2RAs prior to 

PPIs to eliminate confounding factors. In addition, it was possible to obtain a 

precise history of PPI use because PPIs are not available over the counter in 

Korea. Second, PPI use was defined as the use of PPIs for at least 3 days and 

a 1-month lag period was set in the process of outcome measures to prevent 

protopathic bias, which increases the causality of the results. Third, we 

analyzed the long-term effect of PPIs regarding surgery, hospitalization, and 

medication change using the Kaplan-Meier method. Therefore, we believe 

that this study provides valuable information on the association between PPIs 

exposure and disease flare-ups. 

The present study had several limitations. The main limitation was its single-

center and retrospective study design. Second, the patients in the group 

exposed to PPIs had poor prognostic factors such as ileal involvement and 
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prior history of surgery. However, after consideration of these discrepancies 

and the assessment of these confounding factors by multivariate logistic 

regression analysis, PPI exposure remained a significant prognostic factor. 

Finally, we tried to consider other confounding factors, including smoking and 

family history. Unfortunately, such information was not available in most of 

the cases. A prospective, randomized, placebo-controlled study may overcome 

these limitations and provide precise information regarding the association 

between PPI exposure and the aggravation of disease activity in patients with 

CD. 

In conclusion, the use of PPIs was associated with disease flare-ups in the 

patients with CD. Therefore, PPIs should be prescribed according to the 

proper indication in patients with CD and should not be used casually. To 

overcome the limitations of the present study, further prospective studies are 

necessary to verify the association between PPIs and disease flare-ups and to 

elucidate the underlying mechanism of the PPI-induced aggravation in 

patients with CD. 
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초록 

 

서론: 양성자 펌프 억제제(Proton pump inhibitors)는 위식도 역류 

질환과 위궤양 치료에 널리 이용되는 약제이다. 그러나 이 약제에 

의하여 위산 분비가 감소하면 장내 정상 세균총의 변화를 유발할 

수 있고 이로 인하여 크론병(Crohn’s disease)의 임상 경과를 악화 

시킬 가능성이 있다. 본 논문에서는 양성자 펌프 억제제가 크론병의 

예후에 미치는 영향을 평가하고자 한다. 

 

방법: 서울대학교병원에서 2005년 1월 1일부터 2013년 7월 31일까지 

크론병으로 경과 관찰 중인 환자 중에서 양성자 펌프 억제제를 투

약한 환자를 선별하였다. 나이, 성별, 약물 투약일을 짝지어 2배수로 

대조군을 선정하고 6개월간 경과 관찰하여 중증 악화(수술 또는 입

원)와 경증 악화(약물 변경)의 발생을 비교하였다.  

 

결과: 총 467명의 크론병 환자 중에 38명의 환자가 양성자 펌프 억

제제를 투약 받았다. 76명의 대조군과 비교하였을 때 나이, 성별, 유

병 기간, 동반 질환, 항문 침범 유무에서는 차이가 없었으나 환자군

에서 소장 침범이 더 많이 관찰되었으며 과거 수술을 시행 받은 비
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율도 유의하게 높았다. 환자군에서 Azathioprine과 anti-tumor necrosis 

factor-n (TNF-α)의 투약 받은 환자가 대조군에 비하여 많았다. 이러

한 인자들을 포함하여 다변수 분석을 시행하였을 때 양성자 펌프 

억제제 투약은 크론병 환자에서 중증 악화(OR =6.896; 95% CI 1.110-

42.850; P=0.038)와 경증 악화 (OR 14.658; 95% CI 3.377-63.628; P<0.001)

를 유의하게 증가시켰다.   

 

결론: 양성자 펌프 억제제에 의하여 위산 분비를 억제하는 것은 크

론병 환자에서 좋지 않은 예후와 연관이 있다. 크론병 환자에서 양

성자 펌프 억제제 투약에 주의가 필요하다. 
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