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Abstract
Background and aims: The aim of this study was to determine the mortality and re-bleeding rates, and the risk factors

involved, in a cohort of patients with previous diverticular bleeding (DB).

Methods: In 2007, data on 2462 patients with lower gastrointestinal (GI) bleeding were collected prospectively at several

French hospitals. We studied the follow-up of patients with DB retrospectively. The following data were collected: age,

mortality rates and re-bleeding rates, drug intake, surgery and comorbidities.

Results: Data on 365 patients, including 181 women (mean age 83.6� 9.8 years) were available. The median follow-up time

was 3.9 years (IQR 25–75: 1.7–5.4). Of these, 148 patients died (40.5%). Among the 70 patients (19.2%) who had at least one

re-bleeding episode, nine died and three underwent surgical procedures. Anticoagulation and antiplatelet therapy was

discontinued in 70 cases (19.2%).

The independent risk factors contributing to mortality were age> 80 years (HR¼ 3.18 (2.1–4.9); p< 0.001) and a Charlson

comorbidity score> 2 (1.91 (1.31–2.79); p¼ 0.003). Discontinuation of therapy was not significantly associated with a risk of

death due to cardiovascular events. No risk factors responsible for re-bleeding were identified, such as antiplatelet and

anticoagulant therapy in particular.
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6Service d’Hépato-Gastroentérologie. Centre hospitalier de Perpignan,

Perpignan, France
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Conclusions: In this cohort, the rates of mortality and DB re-bleeding after a median follow-up time of 3.9 years were 19.2%

and 40.5%, respectively. The majority of the deaths recorded were not due to re-bleeding.
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Introduction

The estimated annual incidence of acute lower gastro-
intestinal bleeding (LGIB) ranges from 20.5 to 27.0
cases per 100,000 in the adult population at risk in the
USA, and LGIB is a common indication for hospital
admission.1 Diverticular bleeding (DB), which is the
most common cause of LGIB, is involved in about one-
third of LGIB cases.2–4 DB stops spontaneously in most
cases (90%), although it can be severe.4,5 Diverticular
bleeding is associated with mortality in up to 2–5% of
cases.1,2,4 The 5-year re-bleeding rate reported after a
first episode of DB ranges, depending on the series,
from 6% to 25%.6 The frequency of diverticulosis
increases with age: More than 60% of all people over
80 years of age have diverticula, and diverticular bleeding
mainly affects the elderly.3,7–9 The risk factors responsible
for diverticular bleeding have not yet been fully estab-
lished.4,10,11 The most widely recognized risk factor is
the use of non-steroidal anti-inflammatory drugs
(NSAIDs),10,12 but cardiovascular risk factors such as
hypertension and obesity may also be involved.13,14

Few long-term data are available so far on re-bleed-
ing and mortality rates after the first episode of DB.6

The re-bleeding rates reported after a first episode of
DB range from 6% to 25%, after an interval of 5
years.4,6,9 In 2007, we conducted a prospective 1-year
multicentric study on LGIB at 102 French general hos-
pitals, in which the data on 2462 patients were included,
790 (32%) of whom had DB.15 The aim of this retro-
spective study was to determine the mortality and re-
bleeding rates due to DB, and the risk factors involved
in this large cohort of patients.

Patients and methods

In 2007, data on 2462 patients presenting with LGIB
were collected prospectively at 102 general hospitals in
France during a period of 12 months. The procedure
used in this observational study was approved by the
CNIL (Commission Nationale de l’Informatique et des
Libertés [French Commission on Information
Technology and Liberties]). An endoscopy was per-
formed on 2282 (92.7%) patients. The causes of
LGIB were as follows: 790 patients (32%) had diver-
ticular bleeding, 287 patients (11.7%) had ischemic

colitis, 247 patients (10.0%) were bleeding from hem-
orrhoids, 222 patients (9.0%) were bleeding from
tumors, 190 patients (7.7%) had traumatic ulceration
of the rectum or anus, 100 patients (4.1%) had polyps,
79 patients (3.2%) had angiodysplasia, 76 patients
(3.1%) had infectious colitis, 72 patients (2.9%) had
inflammatory bowel disease (IBD), 55 patients (2.2%)
had proctitis due to radiation treatments, 42 patients
(1.7%) had non-steroidal anti-inflammatory drug
(NSAID)-induced colitis, 35 patients (1.4%) had mis-
cellaneous causes, while no cause was identified in 246
patients (10.0%). Among the 790 patients with DB, 17
(2.15%) died during their index episode in 2007.

In 2013, we decided to study the middle-term out-
come of the surviving patients with DB (n¼ 773). To
obtain follow-up data, the investigators at all centers
were contacted by e-mail and phone: Answers were
obtained on 437 patients. If no follow-up data were
available, the general practitioner (GP); or as a last
resort, the patient or the main GP mentioned at the
patient’s first admission were contacted. Data could be
properly analyzed in only 365 cases (83.5%) (Figure 1).

The mean age of the 790 patients in the initial popu-
lation (i.e. at the beginning of 2007) was 78.9� 10.2

2462 patients with
lower gastrointestinal

bleeding in 2007

790 patients with
diverticular bleeding

in 2007

1689 patients with no
diverticular bleeding

In 356 cases, no
response from

the center

437 patients in 2013

72 patients lost from
follow-up

365 patients with
follow-up data

Median follow-up period:
3.9 years

Dead: 148 patients
Alive: 217 patients

Rebleeding: 70 patients
No rebleeding: 295 patients

Figure 1. Flow chart.
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years. This population consisted of 387 women (49%)
and 402 men (51%). At their admission in 2007, the
mean Charlson comorbidity score, which was available
in the case of 675 patients, was 2.25� 1.90.

Patients who died at an early stage (before day 30
after the initial diverticular bleeding in 2007 (17
patients (2.15%)) were excluded from the study. Some
patients had early re-bleeding (<30 days after the initial
bleeding episode: 74 patients (9.4%)); these early
re-bleeding events were not assimilated into the late
re-bleeding group, but the patients in question were
not excluded from the study.

In 2013, the following clinical data were recorded:
age; gender; re-bleeding; death; cause of death; the use
of NSAIDs, anticoagulants or antiplatelet drugs; sur-
gery; discontinuation of antiplatelet or anticoagulants
because of bleeding; the need for endoscopic thera-
peutic procedures or surgery; cardiovascular events
such as stroke or ischemic heart disease. The
Charlson comorbidity score and the presence of an ini-
tial hemoglobin level <7.0 g/dL recorded in 2007 were
used as potential predictive factors of death and re-
bleeding. All patients with re-bleeding had a colonos-
copy. The diagnosis was based on Jensen’s criteria:
active bleeding from a diverticulum; the presence of
non-bleeding visible vessels; adherent clots; fresh
blood in a localized segment of the colon; diverticular
ulceration with fresh blood in the vicinity; fresh blood
not present in the ileum, but present in the colon; and
no other causes of colonic bleeding identified.16

Statistical analysis

Data were expressed as means� SDs, or median and
interquartile ranges (IQRs) from 25–75%, in the case of
continuous data. We used the Student’s t-test for quan-
titative variables and the Chi-square test or Fisher’s
exact test for qualitative variables in the univariate
analyses.

The endpoint used in the survival analysis was death
and the data were removed from the analysis at the time
of the last visit. The Kaplan-Meier method was used to
estimate the cumulative mortality 1, 3 and 5 years after
the initial bleeding episode. The following mortality
risk factors were analyzed: age >80 years, gender, late
re-bleeding, anticoagulant or antiplatelet therapy,
ischemic events, hemoglobin <7 g/dl and initial
Charlson comorbidity score >2 during the first episode
of DB. We used these factors in the univariate analysis
and the multivariate analysis, using regression analysis
and the Cox method.

The endpoint adopted in the re-bleeding analysis was
diverticular re-bleeding, and the data were removed
from the analysis at the time of the last visit or death.
The Kaplan-Meier method was used to estimate the

rate of diverticular re-bleeding at 1, 3 and 5 years
after the first bleeding episode. The factors possibly
associated with re-bleeding were analyzed: age >80
years, gender, anticoagulant or antiplatelet therapy
prior to re-bleeding, Charlson comorbidity score >2,
and a past history of bleeding. These factors were
tested by performing univariate analysis and multivari-
ate analysis, using regression analysis and the Cox
method. A p value of <0.05 was taken to be significant.

We performed all statistical analyses using the SPSS
software program, version 13.0 (IBM, Armonk, New
York, USA).

Results

Patient characteristics

The initial characteristics of patients (at their first admis-
sion in 2007 for DB) are presented in Supplementary
Table 1: There were no clear-cut differences between
the patients lost to follow-up, those for whom no infor-
mation could be obtained from the hospital center, and
the 365 patients constituting the present study popula-
tion, except for the systolic blood pressure levels
<10mmHg, which occurred significantly more fre-
quently in patients from the non-responding centers.

The main clinical characteristics of the 365 patients
in our study at their first admission in 2007 and at the
end of the follow-up period are presented in Table 1.

The 365 patients included in this study, 184 of whom
were men (50.4%), had a median follow-up time of 3.9
years (25–75% IQR: 1.7–5.4). Their mean age was
83.6� 9.7 years at the end of the follow-up period.
We had 101 patients (27.7%) whom were over 90
years old at the last news. The women were significantly
older than the men at the end of the follow-up period
(mean age 86.3� 8.5 years versus 80.8� 10.2 years,
respectively (p< 0.0001). There were 48 (13.1%)
patients who had a history of prior DB, prior to 2007.

A total of 244 patients (66.8%) were under anti-
coagulant or antiplatelet therapy in 2007, as compared
with 217 (59.4%) at the end of the follow-up period. A
total of 109 patients (28.9%) had an initial Charlson
comorbidity score >2.

Re-bleeding

There were 70 patients (19.2%) who had diverticular re-
bleeding during the follow-up period. There were 22
patients (6.0%) who had more than one re-bleeding
episode: 15 patients had two episodes, four patients
had three episodes, two patients had four episodes
and one patient had eight episodes. Their re-bleeding
rate was 11% after 1 year and 21% after 3 years. The
estimated 5-year re-bleeding rate was 30% (Figure 2).
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Two patients underwent endoscopic treatment
(clips) and three patients (4.3%) had surgical treatment
(an emergency colectomy). Of the 15 patients who
underwent colectomy for the 2007 hemorrhage, three
subsequently re-bled. Five patients had diverticulitis

during the follow-up period, including one who had a
colectomy.

Among the 70 patients with re-bleeding events, nine
died (12.8%); which is a significantly higher mortality
rate than that observed in 2007 among the whole initial
population (17 out of 790 patients (2.15%); p< 0.001).
The main characteristics of the re-bleeding and the non-
re-bleeding patients are presented in Table 2.

Mortality

Between 2007 and 2013, there were 148 (40.6%)
patients who died. The survival rate was 78% after 1
year and 64% after 3 years. The estimated survival rate
after 5 years was 48%. The cumulative survival times
calculated using the Kaplan-Meier method are pre-
sented in Figure 2.

The main causes of death are shown in the
Supplementary Table 2. Causes of death were: heart
and respiratory failure (16.9%), multifactorial causes
(15.5%), ischemic events (stroke, myocardial infarc-
tions or critical limb ischemia; 11.5%), cancer
(10.8%), other causes (6.8%), re-bleeding (6.1%), infec-
tion (6.1%) and dementia (3.4%). Only nine deaths
(6.1%) were directly due to diverticular re-bleeding.
The cause of death was unknown in 34 (23.0%) cases
in which no access to the patients’ death certificates was
available.

Possible risk factors for re-bleeding events
ruled out

Age, gender, history of bleeding, a Charlson comorbid-
ity score >2, and anticoagulant or antiplatelet therapy

Table 1. Characteristics of the 365 patients with diverticular bleeding

2007 End of follow-up

Total patients, n (%) 365 (100%) 365 (100%)

Age in years, mean (SD) 79.5� 10.0 83.6� 9.7

Male patients, n (%) 184 (50.4%) 184 (50.4%)

Median follow-up time,years (median and IQR) 3.9 (IQR 25–75: 1.7–5.4)

Mortality rate, n (%) - 148 (40.5%)

Initial comorbidity,Charlson’s score; mean (SD) 2.8� 1.8 -

History of diverticular bleeding (prior to 2007), n (%) 48 (13.1%) -

Anticoagulant or antiplatelet therapy,n (%) 244 (66.8%) 217 (59.4%)

Aspirin, n (%) 135 (37.0%) 115 (31.5%)

Clopidogrel, n (%) 50 (13.7%) 40 (11.4%)

Antivitamin K, n (%) 102 (27.9%) 91 (24.9%)

Bitherapya, n (%) 41 (10.3%) 28 (7.7 %)

No treatment, n (%) 121 (33.2%) 148 (40.5%)

aBitherapy: various combinations of antiplatelet and/or anticoagulant drugs. Treatment at discharge from hospital in 2007.

IQR: interquartile range; n: number of patients

1.00(a)

(b)

0.75

0.50

0.25

0.00

Number at risk
0

364 254 178 23

2 4 6
Time years

Number at risk
0

364 254 178 23

2 4 6
Time years

P
at

ie
nt

s 
su

rv
iv

in
g 

(%
)

1.00

0.75

0.50

0.25

0.00P
at

ie
nt

s 
fr

ee
 o

f r
eb

le
ed

in
g 

(%
)

Figure 2. (a) Actuarial survival of 365 patients with DB and (b)

Actuarial risk of re-bleeding in 365 patients with DB.

DB: diverticular bleeding
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before re-bleeding were not found in the univariate and
multivariate analyses to be associated with diverticular
re-bleeding (Table 3).

Risk factors for mortality

In the univariate analysis, the following risk factors
were found to contribute to mortality: age >80 years
(OR¼ 3.37; 95% CI 1.94–5.88), female gender
(OR¼ 1.55; 95% CI 1–2.41), and a Charlson comorbid-
ity score >2 (OR¼ 2.12; 95% CI 1.28–3.54). Neither re-
bleeding, an initial hemoglobin level <7 g/dl,

anticoagulant or antiplatelet drug therapy
prior to re-bleeding, nor ischemic events during the
follow-up period were found to be associated with
mortality.

In the multivariate analyses, only age >80 years
(HR¼ 3.18; 95% CI 2.1–4.9; p< 0.0001) and a
Charlson comorbidity score >2 (HR¼ 1.91; 95% CI
1.31–2.79; p¼ 0.001) were found to be independently
associated with mortality. Re-bleeding did not seem
to be an independent factor contributing to mortality;
however, this event was rare, and 9 out of the 70
re-bleeders died (see Supplementary Table 3).

Table 2. Characteristics of re-bleeding and non-rebleeding patients at the time of the index diverticular bleeding episode in 2007

Characteristics Re-bleeding patients Non-rebleeding patients Total p

n 70 295 365

Age at last news,mean (SD) 81.4� 12.1 84.1� 9.1 83.6� 9.7 0.04

Male gender, n (%) 37 (52.9%) 147 (49.8%) 184 (50.4%) 0.65

Initial comorbidity Charlson’s score, mean (SD) 1.90� 1.70 2.3� 1.9 2.8� 1.8 0.11

History of diverticular bleeding (prior to 2007), n (%) 18 (25.7%) 49 (16.6%) 67 (13.1%) 0.077

SBP< 100 mmHg, n (%) 13 (18.6%) 33 (11.2%) 46 (12.6%) 0.094

Hb at admission, g/dL, mean (SD) 10.7� 2.65 11.2� 2.4 11.1� 2.4 0.13

Hb< 10 g/dL, n (%) 26 (37.1%) 85 (28.8%) 111 (30.4%) 0.17

Transfusion, n (%) 39 (55.7%) 117 (39.7%) 156 (42.7%) 0.015

Endoscopic treatment, n (%) 4 (5.7%) 11 (3.7%) 15 (4.1%) 0.68

Surgical treatment, n (%) 4 (5.7%) 12 (4.1%) 16 (4.4%) 0.78

Early re-bleeding, n (%) 7 (10%) 23 (7.7%) 30 (8.2%) 0.55

Anticoagulant or antiplatelet therapy, n (%) 51 (72.9%) 193 (65.4%) 244 (66.8%) 0.23

Aspirin, n (%) 22 (31.4%) 113 (38.3%) 135 (37.0%) 0.28

Clopidogrel, n (%) 14 (20%) 36 (12.2%) 50 (13.7%) 0.09

Antivitamin K, n (%) 23 (32.9%) 79 (26.8%) 102 (27.9%) 0.31

Bi or tritherapy, n (%) 7 (10%) 34 (11.5%) 41 (10.3%) 0.72

NSAIDs, n (%) 3 (4.3%) 6 (2.0%) 9 (2.5%) 0.51

aEarly re-bleeding: diverticular re-bleeding within the first 30 days of the index DB in 2007.

Treatment at discharge from hospital in 2007.

DB: diverticular bleeding; Hb: hemoglobin; mm Hg: pressure in millimeters of mercury; n: number of patients; NSAID: non-steroidal anti-inflammatory

drugs; SBP: systolic blood pressure.

Table 3. Risk factors significantly associated with re-bleeding, based on univariate and multivariate analyses

Univariate Multivariate

n OR (CI 95%) p OR (CI 95%) p

Age >80 years 262 1.74 (0.97–3.11) 0.06 0.71 (0.38–1.32) 0.28

Female patients 181 0.89 (0.51–1.54) 0.65 0.75 (0.41–1.39) 0.36

Anticoagulant or antiplatelet therapy prior to re-bleeding 244 1.42 (0.77–2.64) 0.23 0.66 (0.33–1.30) 0.23

Comorbidity Charlson score >2 109 0.52 (0.26–1.03) 0.06 0.58 (0.30–1.12) 0.10

Previous history of bleeding 48 1.74 (0.89–3.36) 0.11 1.69 (0.82–3.49) 0.16

n: number of patients; OR: odds ratio
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Anticoagulant or antiplatelet therapy

Data on therapies were available on 355 patients
(97.3%) during the follow-up period. During the
index DB in 2007, information about anticoagulants
and antiplatelet drugs were recorded on all the patients;
during the follow-up period, no data about these treat-
ments was available any longer in the case of 15
patients (4.1%). While 244 patients underwent anti-
coagulant or antiplatelet therapy in 2007, there were
217 (59.4%) who were undergoing treatment at the
end of the follow-up period (Table 4).

At the end of the follow-up period, 217 patients were
under anticoagulant or antiplatelet drugs (59.4%), 115
(31.5%) were taking aspirin, 40 (11.0%) were taking
clopidogrel, 91 (24.9%) were taking antivitamin K, 28
patients (7.7%) were receiving combined drug therapy
(13 patients (3.6%) were taking a combination of anti-
platelet and anticoagulant drugs, 14 patients (3.8%) a
combination of antiplatelet drugs and one patient was
under tri-therapy). Nine patients (2.6%) were taking
NSAIDs.

There were 70 patients (20%) who stopped their
antiplatelet or anticoagulant treatment at least once,
because of GI bleeding at some point in their history;
45 of them were taking this treatment at the end of the
follow-up period. The characteristics of patients who
discontinued antiplatelet or anticoagulant treatment
are presented in Supplementary Table 4.
Supplementary Table 5 gives details of the initial and
last treatments, along with the risk of re-bleeding events
or death.

Ischemic events

There were 35 ischemic events that occurred: 13
(37.1%) consisted of myocardial infarction, 18 of
stroke (51.4%) and 4 (11.4%) were events of other
kinds. Five events (three consisting of myocardial
infarction and two of stroke) occurred after anticoagu-
lant or antiplatelet withdrawal because of DB, and two
of these patients died.

Discussion

The results obtained in this study on a large, unselected,
prospectively recruited population of patients with DB
show that one out of five of the patients in the study
population ran a middle-term risk of re-bleeding again
and the specific mortality rate of 13% that was rec-
orded was higher than during the first episode of DB.
In this elderly population, the mortality rate was high,
but re-bleeding accounted for only 6% of the deaths;
we identified age and comorbidities as the only inde-
pendent risk factors contributing to mortality.

Patient age

DB usually affects people over 65 years of
age.7,10,15,17,18 In this study, the patients’ mean age
was higher (79.5� 10.2 years at the beginning of the
study) than that of the patients included in previous
studies, and 101 patients (27.7%) were over 90 years
of age. In another recent prospective French study on
133 patients with DB, the mean age was 75.7 years,6

Table 4. Antithrombotic and antiplatelet treatment

Index diverticular

bleeding (2007)

Most frequent

indication

At the end of

follow-up

Most frequent

indication

Anticoagulant or

antiplatelet drugs, n (%)

244 (66.8%) Coronary vascular disease,

66 (27.9%)

217 (59.4%) Coronary vascular disease,

61 (28.1%)

Antiplatelet drugs, n (%) 160 (43.8%) Coronary vascular disease,

66 (41.3%)

141 (38.6%) Coronary vascular disease,

61 (43.3%)

Aspirin, n (%) 135 (37.0%) Coronary vascular disease,

55 (40.7%)

115 (31.5%) Coronary vascular disease,

47 (40.9%)

Clopidogrel, n (%) 50 (13.7%) Coronary vascular disease,

26 (52%)

40 (11.0%) Coronary vascular disease,

24 (60%)

Anti-vitamin K, n (%) 102 (27.9%) Cardiac arrhythmia, 52

(51%)

91 (24.9%) Cardiac arrhythmia, 44

(48.3%)

Bitherapya, n (%) 41 (11.2%) Coronary vascular disease,

16 (39%)

28 (7.7 %) Coronary vascular disease,

10 (38.5%)

Heparin, n 1 3

No treatment, n (%) 121 (33.2%) 148 (40.5%)

No information, n (%) 0 10 (2.7%)

aBitherapy: two-fold anticoagulation or antiplatelet treatment.

n: number of patients
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and in some recent Japanese studies, the mean age
ranged between 63 and 72 years.19–22 Diverticular
bleeding, therefore, seems to increasingly affect old to
very old people.

Re-bleeding events

Incidence. The re-bleeding rates reported in previous
studies after a first episode of DB range from 6% to
47% after 5 years,6 as is shown in Table 5. Some
authors report very high re-bleeding rates, but these
rates included early re-bleeding episodes.23,24 In the
present study, the 1-year re-bleeding rate was 11%,
the 3-year rate was 21%, and the predicted 5-year
rate was 30%.

Risk factors. The main LGIB and DB risk factors iden-
tified in several studies on Caucasian and Asian popu-
lations were NSAIDs, aspirin, obesity, hypertension
and ischemic heart disease.11,13,14,25–29 Two recent
meta-analyses confirm the role of NSAIDs and aspirin
in DB.26,27 The use of anticoagulants is not thought to
be a risk factor for DB, but it increases the severity of
the bleeding.11,22,30 Less information is available about
the risk factors responsible for re-bleeding, which
include: a past history of diverticular bleeding,3,9 regu-
lar use of NSAIDs (OR: 2.49–3.7),13,27,31 antiplatelet
treatment (OR: 1.70–2.39),11,26,27 and obesity and vis-
ceral fat accumulation (OR: 1.00–3.19).14,22,32 In our
study population, the rate of use of NSAIDs was low
(nine patients, three of whom had re-bleeding episodes).
Aytac et al.23 report that an advanced age at the time of
initial bleeding is associated with re-bleeding events
(p¼ 0.001).

In this study, neither antiplatelet nor anticoagulant
treatments were found to be independent risk factors
contributing to re-bleeding and mortality. In a recent
single-center retrospective study by Aoki et al.,19 only
non-aspirin and dual anti-platelet drugs, but not low-
dose aspirin alone, were found in multivariate ana-
lyses to be independently associated with re-bleeding
events.

Effects of previous treatment for DB. Few of the present
patients’ initial diverticular bleeding events were treated
by performing surgery or endoscopy, so we cannot say
at the present stage whether this strategy may affect the
natural history of the disease. Among the 171 cases of
endoscopic treatment reported in the literature, 31 cases
(18%) of early and late re-bleeding occurred, which is
not very different from the classical re-bleeding rate of
25%.4,16,33 In the present study, four out of the nine
patients who initially underwent endoscopic treatment
subsequently re-bled; and three out of the 15 patients
who were colectomized during the previous episode re-
bled.

Mortality

Incidence. There are few data available on late mortality
and mortality specifically due to re-bleeding. In this
study, the mortality rate was found to be 40.5% and
the re-bleeding rate was 19.2%.

The rates of early mortality and 30-day mortality
reported in previous studies ranged between 0 and
7%,1,3,19 as compared with 2.15% in the present
study. There are fewer data available on late mortality
and mortality specifically due to re-bleeding events. In a
recent Japanese study, the LGIB mortality rate was
6.1% during a mean follow-up period of 28 months,
including bleeding-related deaths (0.6%).19

In a study by Jeyarajah et al.,18 the all-cause mortal-
ity rate 1 year after the occurrence of diverticular com-
plications was 14.5%. In the present study, a high
mortality rate was observed: 22% after 1 year, 36%
after 3 years and 52% after 5 years: This is probably
because of the advanced age of our study population
(83.6� 9.8 years, mean) and the large number of
comorbidities involved. The great majority of the
deaths were due to common causes. DB accounted
for only 6.1% of the causes of death in our study popu-
lation, in line with the rates previously reported in the
literature4,6,21,23; however, the mortality rate due to DB
was 6 times higher after a re-bleeding episode than
during the previous one (12.8% versus 2.15%). It is

Table 5. Diverticular re-bleeding after 1 year: Comparisons between various studies.

Studies

Patients

(n)

Prospective or

retrospective

Re-bleeding after

1 year of follow-up (%)

Median follow-up

time (months)

Poncet et al. 2010 133 prospective 3.8% 47.5

Niikura et al. 2012 72 retrospective 20% 51.2

Nishikawa et al. 2013 172 prospective 34.8% 26.4

Aytac et al. 2014 78 retrospective 30% 8.1

Okamoto et al. 2015 100 prospective 47% 43.7

Lorenzo et al. 2016 365 retrospective 11% 46.8
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therefore possible that re-bleeding per se may increase
the mortality rates, rather than age and comorbidities,
as observed in this population.

Risk factors. The main risk factors known to be respon-
sible for early mortality have mostly been studied in
LGIB in general, and include: pulse �100/min, systolic
blood pressure �115mm Hg, syncope, absence of
abdominal pain, rectal bleeding during the last
4 hours before evaluation, INR (international normal-
ized ratio)> 1.5, taking aspirin and the presence of
more than two co-morbidities.30,34

In an English study, the 1-year all-cause mortality
risk factors identified after diverticular complications
were: advanced age, a large number of co-morbidities
and admission to an emergency ward.18 In the present
study, only an advanced age and a large number of co-
morbidities were found to be independently associated
with long-term mortality in DB patients.

Effects of antiplatelet and anticoagulant drug
withdrawal

In a large prospective study on peptic ulcer bleeding,
withdrawal of antiplatelet treatment increased the risk
of mortality, while continuation of the treatment
slightly increased the risk of re-bleeding events.35 In
the present study, among those patients whose anti-
coagulant or antiplatelet therapy was stopped after
the index episode of DB, only five patients out of 70
had an ischemic event (including three cases of myocar-
dial infarction and two strokes, two of whom died):
This proportion was the same as in the patients who
continued to take their treatment; however, the great
majority of the patients’ treatments were continued,
and these patients may have been carefully selected,
in this context.

Strengths and limitations of this study

The strengths of our study are the large number of
patients followed, who were representative of our
index population attending 53 centers located all over
France during a period of 1 year in 2007; the prospect-
ive nature of the initial recruitment, which meant that it
was possible to obtain a clearly-defined initial diagno-
sis; and the overall quality of the information obtained
during the follow-up period.

This study has several limitations:

1. First, because of its retrospective nature, some
patients were lost as follow-up patients, some data
were missing, and a selection bias may have been
present (initial presentation was similar; however,
between the patients who were included and those

not included in the study, see the Supplementary
Table 1).

2. Second, the information about patients’ treatment
was collected in 2007 and at the end of the follow-
up period, and there the need to stop treatment for
bleeding was noted. We had no information about
the patients’ drug observance; however, some
patients may have stopped and resumed their treat-
ment several times.

3. Third, we had no information about the patients’
body mass index, although it was suggested in pre-
vious studies that obesity may be associated with the
risk of re-bleeding events.22

Conclusions

In this retrospective nationwide study on DB, re-
bleeding events occurred in one out of five patients,
and the mortality rate (12%) was 6 times higher than
that associated with the first episode. The mortality rate
was high in these fairly elderly patients with multiple
diseases, but re-bleeding was only responsible for 6% of
the deaths recorded during the study period. No signifi-
cant increase in the risks of re-bleeding or the mortality
was observed in patients whose antiplatelet therapy and
anticoagulant therapy was continued, nor was a par-
ticularly high risk of ischemic events observed in those
patients who had treatment discontinued.
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