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Abstract
Background/Aims: Although colonic diverticular bleeding (CDB) is common,
few reports have described the effects of antithrombotic agents (ATs) on CDB.
This study aimed to clarify the risk factors of re-bleeding within a year in CDB
patients.
Methods: We retrospectively analyzed the risk of re-bleeding in CDB
patients.Among 324 patients who were hospitalized for acute lower gastroin-
testinal bleeding at our institution during the period from 2015 to 2019, we
used 76 patients who were diagnosed as CDB. Risk factors for re-bleeding
were determined by Cox proportional hazard models.
Results: Of 76 patients analyzed, 32 were taking ATs, nine of whom were
taking multiple agents. Twenty-six patients re-bled within a year. Compared
with the patients without re-bleeding, patients with re-bleeding within a year
had been treated by antithrombotic therapy more frequently (62% vs. 32%,
p = 0.013). Cox proportional hazard model revealed that treatment with ATs
(hazard ratio 3.89, 95% confidence interval 1.53–10.74, p = 0.004) was an
independent risk factor for re-bleeding within a year.
Conclusion: ATs were found to be an independent risk factor related to re-
bleeding within a year in patients with CDB.
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INTRODUCTION

Colonic diverticular bleeding (CDB) is common among
patients with lower gastrointestinal bleeding.1 It has
been presumed that the use of antithrombotic agents
(ATs) and the use of non-steroidal anti-inflammatory
drugs (NSAIDs) are risk factors for CDB, especially in
the elderly population.2

In clinical practice, we often encounter patients with
CDB in whom the responsible diverticulum cannot be
identified due to the presence of numerous divertic-
ula. On the other hand, a previous report revealed that
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spontaneous hemostasis occurred in 73% of patients
with CDB,3 and their clinical course was uneventful
without hemostatic treatment. However, in a certain
proportion of patients with CDB, the hemodynamics
become unstable due to continuous bleeding and re-
bleeding.

In patients with colonic diverticula, use of ATs includ-
ing aspirin and NSAIDs has been shown to increase
the risk of CDB.4–8 To date, however, only a few studies
have investigated the effects of ATs on the re-bleeding
of CDB. In the present study,we aimed to clarify risk fac-
tors of re-bleeding within a year in CDB patients.
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F IGURE 1 Flowchart of patients enrolled in this study. Three
hundred twenty-four patients were hospitalized for lower
gastrointestinal bleeding. Two hundred forty-eight patients were
excluded for other diagnoses. Finally, 76 CDB patients were used in
this study

MATERIALS AND METHODS

Patients

This was a single-center, retrospective study in which
records of patients with CDB were reviewed. From Jan-
uary 2015 to August 2019, a total of 324 patients were
hospitalized for acute lower gastrointestinal bleeding at
our institution. Seventy-six patients of them were diag-
nosed as CDB and enrolled in the present analysis (Fig-
ure 1). The primary outcome was re-bleeding within a
year.

The medical charts of the study patients were
reviewed to collect their clinical and demographic char-
acteristics, including age, sex, medical history, hospi-
talization, vital signs, endoscopic findings, transfusions,
and medications. We further reviewed their subsequent
clinical course at our institution until December 2019.
Informed consent for study enrollment was obtained in
the form of an opt-out on the website.The study protocol
was approved by the Institutional Review Board at Iwate
Medical University (MH2019-053).

Diagnosis of CDB

We defined CDB as the presence of the following:
(1) clinically obvious and visible melena with active
bleeding from the colonic diverticulum confirmed with
colonoscopy and (2) clinically obvious and visible
melena without any colorectal bleeding lesion other than
diverticula. We defined re-bleeding as clinically obvious
and visible melena occurring at least 24 h after cessa-

tion of initial bleeding, regardless of examination such
as colonoscopy and computer tomography.

ATs

ATs included antiplatelet and anticoagulant agents.
Antiplatelet agents included aspirin, thienopyridine,
eicosapentaenoic acid, and prostaglandin E1 deriva-
tives. Anticoagulant agents included warfarin and direct
oral anticoagulants (DOAC) such as edoxaban, apixa-
ban, and riveroxaban.

The method of management of ATs for the study sub-
jects depended on the decision of the attending physi-
cian. For the prevention of thromboembolic events, we
replaced warfarin by heparin,and warfarin was restarted
as soon as oral intake was permitted. Heparin was dis-
continued when the prothrombin time-international nor-
malized ratio was found to be 1.5 or higher after resum-
ing warfarin.

Statistical analysis

The clinical findings of the study patients were com-
pared between two groups using the χ2 test, the Fisher
exact probability test, and the Wilcoxon rank sum test.
The re-bleeding rate within a year was analyzed with the
Kaplan-Meier method, and differences between groups
were assessed with the log-rank test. Variables with a p
value< 0.1 by univariate analysis were included in a Cox
proportional hazard regression model. In each analysis,
a p value < 0.05 was considered statistically significant.
All statistical analyses were performed using JMP for
Mac (Statistical Discovery Program, Cary, NC, USA).

RESULTS

The clinical characteristics of the patients and the
details of ATs are shown in Table 1. Forty-six patients
(60.5%) were men, and the median age of the patients
was 75-year-old. The median duration of hospitaliza-
tion was 8 days. Blood transfusion was requited for
29 patients. Endoscopic or other interventional hemo-
static treatments were performed in 16 patients. Thirty-
two patients had been taking ATs, among whom nine
patients had been taking two or more ATs. Eighteen
patients discontinued ATs at the time of admission.
Six of those patients had been taking warfarin; four of
whom discontinued warfarin at admission. The period
for warfarin discontinuance ranged from 3 to 9 days.
Three of the four patients received heparin bridging. All
of patients who discontinued ATs resumed ATs at the
time of discharge. Thromboembolic event occurred in a
patient during hospital stay after discontinuing ATs. The
patient died of cerebral infarction.
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TABLE 1 Clinical characteristics of patients and details of
antithrombotic agents

Age, year, (median, range) 75 (38-92)

Sex, male, n (%) 46 (60.5)

Hospitalization, days, (median, range) 8 (2-43)

SAP, mm Hg, mean ± SD 129.4 ± 22.6

Minimum Hgb, g/dl, mean ± SD 9.4 ± 2.1

Blood transfusion, n (%) 29 (38.2)

Hypertension, n (%) 48 (63.1)

Diabetes mellitus, n (%) 17 (22.4)

Chronic kidney disease, n (%) 15 (19.7)

Malignant neoplasms, n (%) 5 (6.6)

Hemostatic treatment, n (%) 16 (21.1)

Re-bleeding within a month, n (%) 13 (17.1)

Re-bleeding within a year, n (%) 26 (34.2)

Antithrombotic agent, n (%) 32 (42.1)

Multiple antithrombotic agents, n (%) 9 (11.8)

NSAIDs, n (%) 13 (17.1)

Steroid, n (%) 8 (10.5)

Thromboembolic event, n (%) 1 (1.3)

Antithrombotic agents

Antiplatelet agent, n

Aspirin 11

Thienopyridine 16

Others 3

Anticoagulant agent, n

Warfarin 6

DOAC 5

Abbreviations:DOAC,direct oral anticoagulants;Hgb,hemoglobin;NSAIDs,non-
steroidal anti-inflammatory drugs; SAP, systolic arterial pressure; SD, standard
deviation.

Table 2 shows a comparison of clinical findings
between patients with and without re-bleeding within a
year. The patients with re-bleeding had been adminis-
tered antithrombotic therapy more frequently than those
without re-bleeding (p = 0.013). Table 3 shows risk fac-
tors associated with re-bleeding within a year. As shown
in the table, use of ATs was found to be an independent
risk factor of re-bleeding (hazard ratio 3.89, 95% con-
fidence interval 1.53–10.74, p = 0.004). Kaplan-Meier
curves showed that re-bleeding within a year was signif-
icantly more frequent in the AT group than in the non-AT
group (50% vs. 23%, respectively; p = 0.004) (Figure 2).

DISCUSSION

The results of our retrospective analysis indicated that
ATs were associated with more frequent re-bleeding
within a year in patients with CDB.

It is known that ATs increase the risk of bleeding
in patients with colonic diverticula.4–8 In contrast, it is

known that discontinuation of aspirin and anticoag-
ulants after the occurrence of gastrointestinal bleed-
ing can increase the risk of cardiovascular events.9–11

Moreover, use of DOAC has been associated with gas-
trointestinal bleeding,with a risk equal to or even greater
than warfarin.12–14 In patients with CDB, it has been
reported that anticoagulants including DOAC are not
associated with re-bleeding, but their discontinuation
increases the risk of ischemic stroke.15–17 However, a
management strategy for ATs in patients with CDB has
not been established.

The guideline for acute lower gastrointestinal bleeding
proposed by the American College of Gastroenterology
recommends that except for aspirin for primary preven-
tion of cardiovascular events, antiplatelet agents should
not be discontinued,and, in case of discontinuation, they
should be resumed as soon as possible.18 The British
Society of Gastroenterology recommends that warfarin
and DOAC should be interrupted, except for patients at
a high thrombotic risk.19 In the present study, approxi-
mately half of CDB patients under the use of ATs dis-
continued ATs at the time of admission, among whom a
patient developed thromboembolic event.

This study evaluated risk factors associated with
re-bleeding within a year. A previous study reported
that spontaneous hemostasis was seen in 73% of
patients with CDB.3 In that study, 60 of 76 patients
(73%) achieved spontaneous hemostasis without spe-
cific treatment. However, it has been reported that 20%–
34% of patients with CDB experience re-bleeding within
a year.3,20–22 Similarly, 34% of our patients experienced
re-bleeding within a year. We also showed that use of
ATs was an independent risk factor for re-bleeding in
patients with CDB. In previous studies, several risk fac-
tors for re-bleeding were identified in patients with CDB.
Among those, the presence of signs of shock at initial
bleeding was found to be a risk factor for re-bleeding
within 30–90 days.23,24 In contrast, various risk factors
have been reported to be associated with re-bleeding
6 months or later.20–22 These reports suggest that risk
factors for re-bleeding are heterogeneous according to
the time interval after onset. Our present study showed
that CDB patients with ATs are at a higher risk of re-
bleeding within a year. It thus has been suggested that
CDB patients with ATs should be observed more care-
fully during and after hospitalization. We thus should
inform the attending doctor who prescribes ATs of a
need for careful follow-up after discharge.

The present study has several limitations.First, the ret-
rospective design likely introduced selection bias. Sec-
ond, the sample size was limited because this study was
conducted at a single center. Due to the small sample
size, we could not analyze the effects of continuation
and discontinuation of ATs in CDB patients after CDB.
A larger, multicenter cohort or prospective study is war-
ranted to confirm our findings and clarify the effects of
continuation/discontinuation of ATs.
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TABLE 2 Clinical features of patients with or without re-bleeding within a year

Variable
Re-bleeding within
a year (n = 26)

Without re-bleeding
(n = 50) p value

Age, mean ± SD 73.8 ± 12.6 71.7 ± 12.5 0.37

Sex, Male, n (%) 16 (61.6) 30 (60.0) 0.90

SAP, mm Hg, mean ± SD 132.8 ± 26.1 127.7 ± 20.7 0.55

Hypertension, n (%) 17 (65.4) 31 (62.0) 0.77

Diabetes, n (%) 6 (23.1) 11 (22.0) 0.92

Chronic kidney disease, n (%) 7 (27.0) 8 (16.0) 0.26

Malignant neoplasms, n (%) 1 (3.9) 4 (8.0) 0.47

Hemostatic treatment, n (%) 4 (15.4) 12 (24.0) 0.37

Antithrombotic agent, n (%) 16 (61.5) 16 (32.0) 0.013

NSAIDs, n (%) 3 (11.5) 10 (20.0) 0.34

Steroid, n (%) 3 (11.5) 5 (10.0) 0.84

Abbreviations: NS, not significant; NSAIDs, non-steroidal anti-inflammatory drugs; SAP, systolic arterial pressure; SD, standard deviation.

TABLE 3 Cox proportional hazard model of risk factors for
re-bleeding within a year

Variable HR 95% CI p value

Antithrombotic therapy 3.89 1.53-10.74 0.004

Adjusted factors: age, sex.
Abbreviations: CI, confidence interval; HR, hazard ratio.

F IGURE 2 Re-bleeding rate for patients taking antithrombotic
therapy (AT; solid line) and not taking antithrombotic therapy (Non-AT;
dashed line) (p = 0.004)

CONCLUSIONS

In conclusion, our study showed that ATs were found
to be an independent risk factor related to re-bleeding
within a year in patients with CDB. Based on these find-
ings, we suggest that patients with CDB receiving ATs
should be observed more carefully during and after hos-
pitalization.
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