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Background/Aims: Acute lower gastrointestinal bleeding (LGIB) in Crohn’s disease (CD) is a rare but potentially life-threat-
ening complication. This study aimed to investigate the incidence and risk factors of rebleeding in CD patients with LGIB.
Methods: We retrospectively analyzed 137 CD patients with acute LGIB from nine tertiary university hospitals in Korea from 
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INTRODUCTION

Acute severe lower gastrointestinal bleeding (LGIB) is a rare 
complication of Crohn’s disease (CD) affecting 0.6%–6.0% 
of patients [1-4]. However, it remains a challenging prob-
lem due to high recurrence (21.4–41.4%) [2,3,5-7], sur-
gery (7.1–39.7%) [2,3,5-7], and mortality (0–8.2%) rates 
[3,5]. Further, it is one of the most difficult complications 
because the precise bleeding site is challenging to locate 
and treat. Studies regarding acute severe LGIB in CD are 
lacking, and most of the reported studies are limited due to 
a small sample size. According to domestic data, bleeding 
occurred in 5% of patients with CD, and the overall risk 
of rebleeding was 33.0% after 1 year and 72.3% after 10 
years [2]. Regarding risk factors, a previous study indicat-
ed that early thiopurine administration and female sex may 
reduce the risk of acute LGIB [8]. Another study revealed 
that azathioprine/6-mercaptopurine (AZA/6-MP) treatment 
may reduce the risk of acute LGIB [2]. Regarding rebleeding, 
several studies have indicated that anti-tumor necrosis fac-
tor (anti-TNF) treatment may reduce the risk of rebleeding 
compared with conventional medical therapy (CMT) [2,9]. 
Acute severe LGIB is an important clinical problem in pa-
tients with CD; however, only a few studies have focused on 
the prevalence, clinical features, outcomes, and risk factors 
of rebleeding. Hence, we aimed to investigate the clinical 
features, treatments, outcomes, incidence, and risk factors 
of rebleeding in patients with CD presenting with LGIB.

METHODS

Patients and data collection
This study retrospectively reviewed the medical records of 
137 adult patients with CD presenting with symptomatic 
acute LGIB in nine tertiary university hospitals in Korea from 
January 2000 to October 2020. Patient features, disease 
characteristics, diagnostic methods, and treatment modal-
ities were evaluated. Further, rebleeding incidence, clinical 
features, and risk factors were analyzed.

The Institutional Review Board of Yeungnam University 
Hospital (2020-10-006) and all participating hospitals ap-
proved this study.

Definitions and classifications
CD was diagnosed based on conventional clinical, radiolog-
ical, endoscopic, and histopathological criteria [9]. Disease 
location and behavior were defined following the Montreal 
classification [10].

Acute severe LGIB was defined as acute overt rectal bleed-
ing that caused (1) an abrupt decrease in the hemoglobin 
level to < 9 g/dL [11] or at least 2 g/dL below the base-
line [7] and/or (2) transfusion of at least two units of blood 
within 24 hours [4]. The ligament of Treitz was considered 
the anatomic landmark that distinguished LGIB from upper 
GI bleeding. This study excluded patients with (1) upper GI 
bleeding, (2) anal lesions, (3) bleeding within 30 days post-
operatively, and (4) no evidence of symptomatic bleeding.

January 2000 to October 2020. Patient characteristics, disease features, and treatment modalities were assessed, and re-
bleeding incidence, clinical features, and risk factors were analyzed.
Results: The median age of patients was 26.5 years, and the male-to-female ratio was 3.72:1. The median duration from di-
agnosis to first bleeding was 30.6 (0–243) months. Ileocolonic involvement (72 patients, 53%) and inflammatory phenotype 
(85, 62%) were most prevalent. During index bleeding, 20 and 40 patients were receiving biologics and azathioprine/6-mer-
captopurine (AZA/6-MP), respectively. Bleeding focus was confirmed in 58 patients, primarily with endoscopy (33 cases). 
Management included conservative therapy (115 cases, 84%), endoscopic treatment (11, 8%), embolization (5, 3%), and sur-
gery (6, 4%). After the index bleeding, 77 (56.2%) patients started or changed AZA/6-MP or biologics. Rebleeding occurred 
in 44 (32%) patients. The median time to recurrence was 13.0 (0.1–209) months. Transfusion requirement was significantly 
associated with rebleeding in univariate (hazard ratio [HR] = 3.124, 95% confidence interval [CI] = 1.502–6.494; p = 0.002) 
and multivariate (HR = 3.857, 95% CI = 1.678–8.867; p = 0.001) analyses.
Conclusions: Rebleeding incidence in patients with CD experiencing acute LGIB was 32%. Transfusion requirement is a sig-
nificant risk factor for rebleeding.
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The bleeding site was confirmed when the exact bleeding 
site was detected using computed tomography (CT), colo-
noscopy, angiography, radionuclide bleeding scan, capsule 
endoscopy, or enteroscopy. The identification of the lesion 
was defined as follows: on CT, the presence of extravasa-
tion or a neoplastic lesion; and on colonoscopy, enteros-
copy, and capsule endoscopy, the presence of exposed 
vessels, oozing, spurting, or localized areas with adherent 
clot. Therapeutic modalities were classified as pharmacolog-
ical treatment, including hemostatics, endoscopic treatment 
(injection, cauterization, and clipping), radiologic emboliza-
tion, or surgery.

Rebleeding was defined as the occurrence of overt bleed-
ing that met the criteria for acute severe LGIB after dis-
charge.

Statistical analyses
The frequency of rebleeding was calculated as the percent-
age of patients experiencing bleeding that had recurred at 
least once after discharge.

Categorical variables are presented as numbers with per-
centages, whereas continuous variables are expressed as 
medians with ranges. Clinical features were compared be-
tween the rebleeding and no-rebleeding groups. Continu-
ous variables are presented as mean and standard deviation, 
with an independent two-sample test or the Wilcoxon rank 
sum test used for comparison. The chi-square or Fisher’s ex-
act test was used to analyze categorical variables. To iden-
tify rebleeding predictors, Kaplan–Meier survival analysis 
was conducted to compare the time to rebleeding, and the 
log-rank test was used to compare survival curves between 
groups according to key clinical variables. Further, Cox 
proportional hazards regression analysis was conducted to 
identify independent risk factors for rebleeding. For all tests, 
a p-value of < 0.05 indicated statistical significance. IBM 
Statistical Package for the Social Sciences Statistics version 
21 (IBM Corp., Armonk, NY, USA) was used for statistical 
analyses.

RESULTS

Baseline and clinical characteristics of 
patients
The median age of the patients was 26.5 years (range, 
18–79 yr), and the male-to-female ratio was 3.72:1. The 

median disease duration was 30.6 months (range, 0–243 
mo). Based on the Montreal classification, the most com-
mon disease location was ileocolonic in 72 (53%) patients. 
Inflammatory phenotype was most common in 85 (62%) 
patients. Mean CD activity index score at index bleeding was 
245.8. Biologics were administered to 20 patients, whereas 
40 patients were receiving AZA/6-MP. Isolated upper diseas-
es were significantly more prevalent in rebleeding groups (p 
= 0.019) (Table 1).

Clinical manifestations, treatments, and 
outcomes of index bleeding
Clinical symptoms at index bleeding were hematochezia 
in 119 patients and melena in 18 patients. Except for 1 
case with no information on blood transfusions, 95 of 136 
(69.9%) patients required transfusions.

CT scan was performed in 107 patients, colonoscopy in 
89 patients, capsule endoscopy in 12 patients, and enteros-
copy in 13 patients. Bleeding sites were identified in 58 
(42.3%) patients through CT, colonoscopy, angiography, 
bleeding scan, capsule endoscopy, or enteroscopy. Crohn’s 
lesion was ileocolonic in two cases where the disease and 
the bleeding location were different, and the bleeding loca-
tion was confirmed in the more proximal ileum.

Bleeding sites were detected in 17 (15.9%) of 107 pa-
tients who underwent CT. Colonoscopy was conducted in 
89 patients and revealed bleeding sites in 33 (37.0%) pa-
tients. Mesenteric angiography was performed in 11 pa-
tients, 4 (36.4%) of whom demonstrated bleeding spots. 
Of the 12 patients who underwent radionuclide bleeding 
scan, 6 (50.0%) exhibited bleeding sites. Bleeding focus was 
detected in 6 (50.0%) of the 12 patients who underwent 
capsule endoscopy. Enteroscopy detected bleeding focus in 
11 (84.6%) patients.

Overall, 58 cases were identified with bleeding focus, and 
the bleeding site included the colon in 25 (43.1%) patients 
and the small intestine in 33 (56.9%) patients.

Conservative treatment (115 [84%] cases), endoscopic 
treatment (11 [8%]), embolization (5 [3%]), and surgery 
(6 [4%]) were performed for hemostasis. Escalation or 
change in medication was introduced in 78 (56.9%) pa-
tients. Among them, new introduction or dose escalation of 
AZA/6-MP was initiated in 32 (41.0%) patients, and change 
or new introduction of biologics was started in 30 (38.5%) 
patients.

Rebleeding occurred in 44 (32%) patients, and the me-
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dian time to rebleeding was 13.0 (0.1–209) months. No 
statistically significant difference was observed in transfu-
sion between the no-rebleeding (62 [65.3%] patients) and 
rebleeding (33 [34.7%]) groups (p = 0.428). No significant 
difference in terms of diagnostic modalities and bleeding fo-
cus was found between the non-rebleeding and rebleeding 
groups (Table 2).

Clinical outcome and factors associated with 
rebleeding
During the follow-up period, 27 patients experienced re-
bleeding once, whereas the other 17 patients had two or 
more rebleedings, with seven times of rebleeding noted in 1 
patient. The frequency of rebleeding (one or more) was not 
significantly associated with the medications (e.g., aspirin, 
nonsteroidal anti-inflammatory drugs, antiplatelet agents), 
CD medications (e.g., 5-ASA, AZA/6-MP, corticosteroid, and 
biologics), or blood transfusion. No statistically significant 

Table 1. Demographic and clinical characteristics of patients

Variable No-rebleeding (n = 93) Rebleeding (n = 44) p value

Sex (male:female) 70:23 38:6 0.180

Smoking > 0.999

Never-smoker 75 (80.6) 38 (86.3)

Ex-smoker 5 (5.4) 2 (4.5)

Current smoker 6 (6.5) 2 (4.5)

Unknown 7 (7.5) 2 (4.5)

Alcohol 0.234

No 69 (74.2) 37 (84.1)

Stop 2 (2.2) 2 (4.5)

Yes 17 (18.3) 4 (9.1)

Unknown 5 (5.4) 1 (2.3)

Age at onset (yr) 0.224

< 16 0 0

17–40 76 (81.7) 30 (68.2)

> 40 17 (18.3) 14 (31.8)

Disease location 0.157

Ileum 30 (32.3) 21 (47.7)

Colon 9 (9.7) 5 (11.4)

Ileocolon 54 (58.1) 18 (40.9)

Isolated upper disease 4 (4.3) 8 (18.2) 0.019

Disease behavior 0.107

Inflammatory 63 (67.7) 22 (50)

Stricturing 22 (23.7) 14 (31.8)

Penetrating 8 (8.6) 8 (18.2)

Perianal disease 20 (21.5) 4 (9.1) 0.093

Medication for first bleeding

5-ASA 48 (51.6) 19 (43.2) 0.360

AZA/6-MP 32 (34.4) 11 (25) 0.324

Corticosteroid 15 (16.1) 6 (13.6) 0.802

Biologics 12 (12.9) 4 (9.1) 0.449

Values are presented as number (%).
5-ASA, 5-aminosalicylic acid; AZA/6-MP, azathioprine/6-mercaptopurine.
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difference in smoking and drinking was observed between 
the bleeding and rebleeding groups.

A significant difference in the necessity of transfusion was 
observed between the rebleeding and no-rebleeding groups 
based on univariate (hazard ratio [HR] = 3.124, 95% confi-
dence interval [CI] = 1.502–6.494; p = 0.002) and multivar-
iate (HR = 3.857, 95% CI = 1.678–8.867; p = 0.001) analy-
ses (Fig. 1). The current AZA/6-MP administration tended to 
recur less despite no statistical significance (Table 3, Fig. 2).

DISCUSSION

Acute LGIB is one of the rare but serious complications of 
CD. In this study, we investigated the incidence and risk fac-
tors of rebleeding in patients with CD presenting with LGIB.

In our study, the rebleeding rate was 32% (44/137 pa-
tients), and the median time to recurrence was 13.0 (0.1–
209) months. A previous Korean study revealed a cumu-
lative risk of rebleeding of 33.0% after 1 year and 72.3% 
after 10 years [2].

Table 2. Comparison of clinical features and management of index bleeding

Variable No-rebleeding (n = 93) Rebleeding (n = 44) p value

Clinical symptom 0.590

Hematochezia 82 (88.2) 37 (84.1)

Melena 11 (11.8) 7 (15.9)

Transfusion 62 (66.7) 33 (75.0) 0.428

CT 73 (78.5) 34 (77.3) > 0.999

Type of CT 0.672

Non-contrast 3 (4.1) 0 (0)

Contrast enhanced 59 (80.1) 27 (79.4)

CT enterography 4 (5.5) 2 (5.9)

Others 7 (9.6) 5 (14.7)

Lesion identification by CT 11 (11.8) 6 (13.6) 0.366

Colonoscopy 64 (68.8) 25 (56.8) 0.184

Lesion identification by colonoscopy 23 (24.7) 10 (22.7) 0.808

Angiography 7 (7.5) 4 (9.1) 0.743

Lesion identification by angiography 2 (0.02) 2 (4.5) 0.576

Radionuclide bleeding scan 9 (9.7) 3 (6.8) 0.751

Lesion identification by radionuclide bleeding scan 5 (5.4) 1 (2.3) > 0.999

Capsule endoscopy 8 (8.6) 4 (9.1) > 0.999

Lesion identification by capsule endoscopy 3 (3.2) 3 (6.8) 0.545

Enteroscopy 8 (8.6) 5 (11.4) 0.756

Lesion identification by Enteroscopy 7 (7.5) 4 (9.1) > 0.999

Medication at index bleeding

5-ASA 48 (51.6) 19 (43.2) 0.360

AZA/MTX 32 (34.4) 11 (25) 0.324

Corticosteroid 15 (16.1) 6 (13.6) 0.802

Biologics 12 (12.9) 8 (18.2) 0.449

Infliximab 5 (5.3) 4 (9.1) 0.911

Adalimumab 4 (4.3) 2 (4.5)

Ustekinumab 1 (1.1) 1 (2.3)

Kynteles 2 (2.2) 1 (2.3)

Values are presented as number (%).
CT, computed tomography; AZA, azathioprine ; MTX, methotrexate.
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A few studies focused on risk factors for rebleeding; how-
ever, several investigations have examined the risk factors 
of acute severe LGIB in CD. One Korean study reported that 
the female sex was associated with a lower risk of bleeding 
[8]. In another study, left colon involvement and bleeding 
history were associated with a higher risk of bleeding [3].

In our study, the necessity of transfusion at index bleeding 
was positively associated with the risk of rebleeding. The 

need for blood transfusion reflects substantial blood loss 
caused by a severe underlying lesion. Therefore, when trans-
fusion is required, more intensive disease control should be 
considered, as these patients are at higher risk of rebleed-
ing. No other statistically significant factors were identified, 
which is due to the small number of patients enrolled or 
because the analysis was retrospective.

Another study indicated that AZA/6-MP administration 
significantly and independently reduced the risk of acute se-
vere LGIB [2]. Another study reported that early thiopurine 
administration was associated with a lower risk of bleeding 
[8]. Other research on risk factors for rebleeding revealed 
that anti-TNF therapy was associated with a lower risk of 
rebleeding compared with CMT [12]. Conversely, our study 
found that AZA/6-MP and biologic administration did not 
significantly reduce the risk of rebleeding. We could not 
identify the exact reason; however, it may be because the 
lesion, combined with bleeding, was one of the most diffi-
cult to be controlled with medication. Actually, most of the 
patients were already taking AZA/6-MP during the inquiry 
in our study, which could also be associated. Considering 
that 16 bleedings occurred even under biologic therapy, it 
is possible that the lesions were so severe that they could 
not be easily controlled by biologics. This could be a con-
founding factor. Further, a small number of cases or hidden 
confounding factors could also be associated.

One previous study investigated whether anti-TNF therapy 
was associated with a lower risk of rebleeding compared 
with CMT or surgical therapy and revealed that anti-TNF 
treatment was effective in preventing rebleeding in patients 
with CD presenting with acute severe LGIB [12]. However, 
our study revealed that changes in AZA/6-MP or biologics 

Table 3. Univariate and multivariate analysis for risk factors of rebleeding

Factor
Univariate analysis Multivariate analysis

HR 95% CI p value HR 95% CI p value

Current smoker 0.894 0.214–3.727 0.877 1.406 0.316–6.241 0.656

Stricturing/penetrating 1.260 0.690–2.298 0.452 1.134 0.550–2.342 0.733

AZA/6-MP 0.527 0.263–1.053 0.070 0.552 0.254–1.199 0.133

Biologics 1.569 0.724–3.398 0.253 1.031 0.390–2.726 0.951

Transfusion 3.124 1.502–6.494 0.002 3.857 1.678–8.867 0.001

Medication change after bleeding 0.781 0.426–1.432 0.424 0.774 0.376–1.594 0.487

Thiopurine 0.858 0.343–2.099 0.722

Biologics 0.760 0.269–2.151 0.606

HR, hazard ratio; CI, confidence interval; AZA/6-MP, azathioprine/6-mercaptopurine.

Figure 1. Kaplan–Meier curve for rebleeding according to trans-
fusion at index bleeding.
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Figure 2. Kaplan–Meier curve for rebleeding according to current 
AZA/6-MP administration. AZA/6-MP, azathioprine/6-mercapto-
purine.
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after bleeding had no statistically significant values as re-
bleeding risk factors, but demonstrated a tendency to re-
duce rebleeding risk. Considering the tendency in our re-
sults and previous findings [2,8,12], active treatment with 
immunomodulatory or biologics could be helpful. Further 
prospective study with a large number of patients is war-
ranted.

No difference was observed in rebleeding risk according 
to the location, and the presence or absence of previous 
bleeding could not be investigated because the first index 
bleeding patient was targeted.

This study has several limitations. First, because of its ret-
rospective design, important clinical information such as the 
patients’ exact condition and concomitant medications at 
the time of index bleeding could not be fully collected. Sec-
ond, the inclusion period was relatively long, during which 
meaningful changes in treatment strategies likely occurred 
following the introduction of the treat-to-target concept. 
Moreover, various biologics and small-molecule agents 
became available in the mid-2010s, which may have influ-
enced clinical outcomes. However, index bleeding occurred 
in 67 cases before 2016 and in 70 cases after 2016, and the 
rebleeding rates did not differ significantly between the two 
periods (37.3% vs 27%, p = 0.203). Although the influ-
ence of temporal variation cannot be completely excluded, 
the absence of a statistically significant difference suggests 
that the impact of time period may be limited. Finally, the 
relatively small number of patients may have affected the 
robustness of the risk factor analysis.

Despite these limitations, our study has several strengths. 
This is the first multicenter study in Korea that included nine 
tertiary hospitals and utilized 20 years of data. Further, we 
focused on rebleeding, not just index bleeding, and this is 
the different point with most of the previous studies.

In conclusion, the incidence of rebleeding in CD patients 
with acute LGIB was 32%. Our findings indicate that severe 
index bleeding requiring transfusion is a significant risk fac-
tor for rebleeding. Although the effect did not reach statisti-
cal significance, initiation of AZA/6-MP or biologics after the 
index bleeding appeared to reduce the risk of recurrence. 
Therefore, patients with CD who experience severe bleed-
ing necessitating transfusion require close monitoring and 
more aggressive disease control because of the increased 
risk of rebleeding.

KEY MESSAGE
1.	 The incidence of rebleeding in patients with CD 

experiencing acute LGIB was 32%.
2.	Our results revealed that transfusion requirement 

was a significant risk factor for rebleeding.
3.	Changes in AZA/6-MP or biologics after bleeding 

did not significantly decrease the risk of rebleeding 
but demonstrated a tendency to reduce the risk of 
rebleeding.

4.	Therefore, patients with CD experiencing acute 
LGIB who need blood transfusions must be con-
tinuously monitored and treated more actively for 
rebleeding prevention.
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