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Abstract: Bleeding is the most frequent complication of anticoagulant

therapy, responsible for a number of hospitalizations or deaths. How-

ever, studies describing the management and prognosis factors of extra-

cerebral anticoagulant-related bleedings in intensive care unit (ICU) are

lacking.

Retrospective observational study in an 18-bed ICU in a tertiary

teaching hospital. From January 2000 to December 2013, all consecu-

tive patients, older than 18 years, admitted for severe anticoagulant-

related bleeding (SAB) except intracerebral site were included.

A total of 100 patients were included, the mean age was 77� 11

years and 62% were women. SAB incidence in ICU doubled over 10

years (P¼ 0.03). In ICU, the average length of stay was 5� 6 days and

mortality was 30%. Nonsurviving patients had a higher SAPS II

(78� 24 vs 53� 24, P< 0.0001), a higher SOFA (9.0� 3.6 vs

4.7� 3.4, P< 0.0001) and received more frequently support therapy

such as mechanical ventilation (87% vs 16%, P< 0.0001) and vaso-

pressors (90% vs 27%, P< 0.0001). The volume of blood-derived

products transfused was more important in nonsurvivors mainly during

the first 24 hours of resuscitation. Rapid anticoagulant reversal therapy

was associated with better prognosis (ICU survivors 66% vs 39%, Fisher

test P¼ 0.04). Anterior abdominal wall was identified as a frequent site

of bleeding (22%) due to epigastric artery injury during subcutaneous

injection of heparin and was associated with a large mortality (55%).

Extra-cerebral SAB is a life-threatening complication that requires

rapid resuscitation and anticoagulant reversal therapy. Injection of

heparin should be done carefully in the subcutaneous tissue thereby

avoiding artery injury.
, MD, S Bourcier, D, PhD,
idet, MD, and H Ait-Oufella, MD, PhD

Abbreviations: ICU = intensive care unit, LMWH = low-

molecular weight heparin, NOAC = new oral anticoagulant, SAB

= severe anticoagulant-related bleeding, SAPS II = Simplified

Acute Physiology Score II, SOFA = Sequential Organ Failure

Assessment, UFH = unfractionated heparin, VKA = vitamin K

antagonist.

INTRODUCTION

A nticoagulant therapy is the cornerstone of treatment and
prevention of thrombosis in numerous clinical settings.1

Numerous studies have reported that anticoagulant therapy
reduces the risk of thromboembolic complications in clinical
conditions such as atrial fibrillation, mechanical heart valves,
deep vein thrombosis, pulmonary embolism, and cardiogenic
stroke. Bleeding is the most frequent and life-threatening
complication of anticoagulant therapy,2 responsible for a num-
ber of hospitalizations or deaths.3,4 In a large cohort of patients
in the United States, warfarin was identified as the first drug
responsible for hospitalizations related to adverse drug events
(33% of the cases).5 Annual bleeding rates range from 0% to
4.8% for fatal bleeding and range from 2.4% to 8.1% for major
bleedings requiring hospitalization.6 The major determinants of
anticoagulant-induced bleeding are the intensity of the antic-
oagulant effect, patient characteristics, the concomitant use of
drugs that interfere with hemostasis and the length of therapy.7

Despite the frequency and the severity of anticoagulant-related
haemorrhages, studies reporting the management of extra-
cerebral bleeding in intensive unit care are lacking.8 The aim
of this study was to describe epidemiological and clinical
characteristics of patients admitted in intensive care unit
(ICU) for severe extra-cerebral anticoagulant-related bleeding
and to identify prognosis factors.

METHODS
We conducted a retrospective observational study in an 18-

bed ICU in a tertiary teaching hospital. From January 2000 to
December 2013, all consecutive patients, older than 18 years,
admitted for anticoagulant-related bleeding were included.
Patients were identified by querying the electronic health
records with the following keywords (in French): ‘‘bleeding,’’
‘‘anticoagulant,’’ ‘‘iatrogenic,’’ ‘‘heparin,’’ ‘‘vitamin K
antagonist’’ (VKA), ‘‘complication,’’ and ‘‘hemorrhage.’’
Anticoagulant overdose was defined for VKA as an Inter-
national Normalized Ratio (INR)>3, for low-molecular weight
heparin (LMWH) as anti-Xa activity >1 at H6 from latest
heparin injection, and for unfractionated heparin (UFH) as
or activated partial thromboplastin time
m latest heparin injection. Novel oral
overdoses were not assessed in routine
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exams in our hospital. Patients with intracranial bleeding were
not included in this study because we aimed at describing
severe bleeding responsible for hemorrhagic shock with organ
failure. The management and the outcome of brain hemor-
rhage are not dependent on blood volume lost, and prognosis
factors could not be applied for extra-cerebral bleeding.9 To
analyze the changes of severe anticoagulant-related bleeding
(SAB) incidence, we compared 2-year periods between 2000
and 2013. General characteristics of the patients were
recorded: demographic, biological data, diagnoses, severity
of illness evaluated by the Sequential Organ Failure Assess-
ment (SOFA) score10 (at admission and at H24) and Simpli-
fied Acute Physiology Score II (SAPS II)11 and therapeutic
management. The origin of bleeding was adjudicated by 2
independent reviewers to distinguish spontaneous or iatro-
genic bleeding based on the screening of potential medical
interventions (injection, puncture, and biopsy) before hemor-
rhage and CT-scan imaging.

Statistical Analysis
Patients’ characteristics were summarized as mean

� standard deviation, median (25–75th percentiles) for
skewed distributions, and percentages as appropriate. Com-
parisons were assessed using the Fisher exact test for categ-
orical variables because of small sample size. We used the
Student t-test or the Mann–Whitney U test for continuous
variables according to their distribution. P value <0.05 was
considered statistically significant. Finally, we used logistic
regression for multivariable analysis. All statistical analyses
were performed using the R software (v 2.12.0; http://cran.r-
project.org).

This is an observational retrospective study with an anon-
ymous analysis. All patients and families were informed
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through the admission leaflet that anonymous data could be
used for academic research. For these reasons, an ethical
committee approval was not required.

TABLE 1. Clinical and Biological Characteristics of Studied Popu

All Patients N¼ 100

Age, years 77� 11
Female gender, n, % 62 (62)
Arterial hypertension, n, % 74 (74)
Chronic heart failure, n, % 26 (26)
Severe chronic renal failure, n, % 14 (14)

Cirrhosis, n, % 9 (9)
Diabetes, n, % 21 (21)
SOFA at H0 6.0� 4.0
SOFA at H24 5.4� 5.4
SAPS II 42� 13

Mechanical ventilation, n, % 37 (37)
Vasopressor, n, % 46 (46)
Haemoglobin, g/mm3 7.7� 2.1
Platelet count, �1000/mm3 242� 139
Creatinine clearance, mL/min/m2 59� 28

Troponin I, mg/L 2.0� 13.9

SOFA and SAPS II were calculated within 24 hours of admission. Values ar
and vasopressor infusion was compared within the first day of ICU admission
<30 mL/min/m2 (Cockroft and Gault equation). ICU¼ intensive care unit, SA
Failure Assessment.
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RESULTS

Studied Population
Between January 2000 and December 2013, 12,214 patients

were admitted in our ICU and 122 patients were admitted for an
SAB. Twenty-two patients were excluded, 3 patients because of
missing data and 19 due to intracerebral bleeding leaving 100
patients for study. SAB incidence significantly increased from
0.5% in 2000 to 2001 period to 1.1% during 2012 to 2013 period
(P¼ 0.03) but global severe-bleeding incidence (with or without
anticoagulant therapy) did not change between both periods
(4.6% vs 5.0%, P¼NS). Overall, patients received anticoagulant
therapy for venous thromboembolism disease (38%), atrial fibril-
lation (46%), heart valve disease (11%), and acute coronary
syndrome (2%). All patients had a curative anticoagulant regi-
men. 70% of the patients received VKA, 60% received heparin
(23% UFH, 37% LMWH), and 31% received both during a
bridging therapy. Finally, 5 patients had fondaparinux and 1
NOAC. Anticoagulant dose was supratherapeutic in 60% of the
cases at ICU admission.

Characteristics of the patients are summarized in Table 1.
The mean age was 77� 11 years, mostly women. The average
length of stay in the ICU was 5� 6 days and 31� 33 days in
hospital. ICU-mortality was 30% and overall in hospital-
mortality was 34% (median time of death 4.0 [2.0–5.7] days).
Patients dying in ICU had a higher SAPS II, a higher SOFA (at
admission as well as at 24 hours) and received more frequently
support therapy such as mechanical ventilation (87% vs 16%,
P<0.0001) and vasopressors (90% vs 27%, P<0.0001).
However, comorbidities prevalence (hypertension, chronic
heart failure, chronic renal failure, cirrhosis, and diabetes)
was not different between ICU survivors and nonsurvivors.
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Sites of Bleeding
The major sites of bleeding were the gastro-intestinal tract

(31%), the retroperitoneum (29%), and the anterior abdominal

lation According to ICU Outcome

Survivors N¼ 70 Non-survivors N¼ 30 P Value

77� 11 77� 13 0.87
42 (60) 20 (66) 0.53
50 (71) 24 (80) 0.37
15 (21) 11 (35) 0.11
10 (14) 4 (13) 0.60

4 (6) 5 (17) 0.08
16 (23) 5 (17) 0.48

4.7� 3.4 9.0� 3.6 <0.0001
3.2� 3.4 12.5� 4.6 <0.0001
53� 24 78� 24 <0.0001
11 (16) 26 (87) <0.0001
19 (27) 27 (90) <0.0001

8.0� 2.0 7.3� 2.3 0.15
248� 123 229� 170 0.53

61� 31 56� 23 0.42
0.3� 0.6 5.8� 25 0.13

e given as mean� standard deviation. The rate of mechanical ventilation
. Severe chronic renal failure was defined by a recent creatinine clearance

PS II¼Simplified Acute Physiology Score), SOFA¼Sequential Organ
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FIGURE 1. Computed tomography (CT)-scan imaging of bleeding in the anterior abdominal wall. (A) Bleeding in the rectus abdominis
ing

d c
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wall within the rectus abdominis muscle (Fig. 1A–E) (22%).
Bleeding was observed in the thorax in only 6% of the cases and
rarely in other tissues (calf or thigh).

Bleeding was mainly spontaneous when located in the gut
(97%) and in the retroperitoneum (79%). However, regarding
anterior abdominal wall area, spontaneous bleeding was rare
(9%, Fisher test, P< 0.0001) and occurred frequently after an
intraabdominal injection of heparin (Figure 1A, B). Indeed, we
identified that abdominal pain and symptoms occurred after
injection of anticoagulant. CT-scan confirmed that anterior wall
bleeding originated from tissue anticoagulant injection leading
to epigastric artery injury (Figure 1B). In addition, we observed
numerous abdominal subcutaneous hematomas in patients who
secondary had severe bleeding in the anterior wall area
(Figure 1B, C).

Bleeding Management
At admission, hemoglobin level, platelet count, or kidney

functions were not different between ICU survivors and non-
survivors (Table 1). Nonsurvivors received more red blood
cells, platelets, and fresh frozen plasma units than survivors.
Differences were significant for products that had been admini-

muscle. (B, C) Horizontal sections showing an important bleed
subcutaneous hematomas (white arrows), sagittal section (D), an
strated within the first 24 hours of ICU admission (Table 2).
Among VKA-treated patients (n¼ 39), anticoagulant reversal
was performed in all the patients (100%): vitamin K in 97% of

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
the patients, prothrombin complex concentrate (PCC) in 92%,
and both treatment in 87% of the patients. Among heparin-
treated patients (n¼ 29), 65% of them received anticoagulant
reversal therapy, either by protamine (10/29, 34%) or by fresh
frozen plasma (9/29, 31%). Seventy percent of the patients with
VKA-treatment combined with LMWH/UFH bridging (n¼ 31)
were treated with an antidote. Vitamin K was administered in 17
patients (55%), PCC and protamine in 7 patients (22%), and
FFP in 1 patient (3%). We observed that rapid anticoagulant
reversal treatment, that is, <12 hours between symptoms onset
and anticoagulant reversal, was associated with better prognosis
(ICU survival 66% vs 39%, P¼ 0.04). The association between
timing of antidote administration and prognosis remained sig-
nificant after adjustment on SOFA score (OR 3.86 95%CI
[1.03–14.43], P¼ 0.04). VKA-related bleeding was associated
with a lower rate of mortality (P¼ 0.004). In contrast, there was
no relation between ICU outcome and other anticoagulant drugs
(UFH, LWMH, and NOAC). Furthermore, ICU mortality was
not associated with anticoagulant overdose (18/60 in overdose
group vs 12/40 in nonoverdose group, P¼NS).

A hemostatic procedure including surgery, endoscopy, or
endovascular embolization was performed in 44% of the cases.

in the right rectus abdominis muscle associated with several
oronal section (E).
For gastrointestinal bleedings, most of the patients underwent
endoscopy (77%). Hemostatic procedure was performed in 10
patients (34%) admitted for hemoretroperitoneum (surgery

www.md-journal.com | 3



TABLE 2. Volume of Transfusion of Red Blood Cells, Platelet, and Fresh Frozen Plasma Unit According to Intensive Care Unit (ICU)
Outcome

All Patients N¼ 100 Survivors N¼ 70 Nonsurvivors N¼ 30 P Value

Red blood cells units (n) Total 5.1� 3.9 4.6� 3.5 6.1� 4.6 0.09
24 hours 3.9� 3.1 3.3� 2.0 5.3� 4.5 0.004

Platelet units (n) Total 0.4� 1.9 0.2� 0.8 0.9� 3.2 0.07
24 hours 0.3� 1.6 0.1� 0.7 0.8� 2.6 0.05

Fresh frozen plasma units (n) Total 2.1� 5.3 1.0� 2.8 4.9� 8.3 0.0006
24 hours 1.4� 2.8 0.7� 1.6 3.1� 4.0 0.02

mis
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n¼ 1, endovascular embolization n¼ 9) and in 6 patients (27%)
admitted for anterior abdominal wall hemorrhage (surgery
n¼ 3, endovascular embolization n¼ 3).

Anterior Abdominal Wall Bleeding
We observed that ICU mortality was high among patients

Volume transfusion was recorded within the first 24 hours of ICU ad
with anterior abdominal wall bleeding (55% vs 23%, P< 0.05).
To investigate this specific poor outcome, we compared
patients with anterior abdominal wall bleeding to other patients

TABLE 3. Clinical and Biological Characteristics of Patients Accor

Anterior Abdom
Wall Bleeding N

ICU mortality, % 55
Female gender, % 82
Age, years 77� 13
Body mass index 28� 7
Arterial hypertension, % 68
Chronic heart failure, % 27
Diabetes mellitus, % 18
Cirrhosis, % 5
SOFA H0 8.4� 3.6
SOFA H24 8.2� 6.1
SAPS II 67� 26
Mechanical ventilation, % 67
Vasopressor, % 68
VKA, % 50
Heparin (UFH and LMWH), % 82
Fondaparinux, % 18
NOAC, % 0
Antiplatelet therapy, % 22
Anticoagulant overdose 64
Nonspontaneous bleeding, % 91
RBC units (n) 24 hours 5.5� 4.4
Total 6.0� 4.3
FFP units (n) 24 hours 2.3� 3.6
total 2.5� 4.0
Platelet units (n) 24 hours 0.2� 0.8
Total 0.2� 0.8
Reversal therapy 63%
Time to reversal therapy <12 hours 39%

We compared patients with anterior abdominal wall bleeding to other pat
Values are given as mean� standard deviation. The rate of mechanical ventil
admission. ICU¼ intensive care unit, FFP¼ fresh frozen plasma, LMW
II¼Simplified Acute Physiology Score, SOFA¼Sequential Organ Failure

4 | www.md-journal.com
(Table 3). Patients with anterior abdominal wall bleeding were
mostly women with higher body mass index receiving more
frequently heparin and fondaparinux. Patients with anterior
abdominal wall bleeding had a higher SAPS II, a higher
SOFA and received more frequently support therapy such as
mechanical ventilation and vasopressors. There was no differ-

sion and during in-hospital stay.
ence of anticoagulant reversal therapy between groups in term
of rate of antagonization and time between symptoms and
antidote administration.

ding to the Site of Bleeding

inal
¼ 22

Other Site of
Bleeding N¼ 78 P Value

23 0.004
56 0.03
77� 11 0.63
25� 5 0.03
76 0.48
26 0.90
22 0.71
10 0.41
5.4� 3.8 <0.001
4.7� 5.1 0.01
48� 22 0.01
29 0.002
40 0.01
63 0.02
53 0.01
1 0.001
12 0.60
32 0.35
59 0.69
24 <0.001
3.4� 2.4 0.02
4.8� 3.8 0.17
1.2� 2.5 0.02
2.0� 5.7 0.03
0.7� 3.0 0.12
0.9� 3.6 0.13
68% 0.64
33% 0.50

ients. SOFA and SAPS II were calculated within 24 hours of admission.
ation and vasopressor infusion was compared within the first day of ICU
H¼ low-molecular weight heparin, RBC¼ red blood cells, SAPS
Assessment, UFH¼ unfractionated heparin.
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TABLE 4. Multivariable Logistic Regression Analysis of Risk Factors for Intensive Care Unit (ICU) Mortality

Univariable Multivariable

Variables Odds Ratio P Value Odds Ratio P Value

Anticoagulant therapy indications
Venous thrombo-embolic diseases 1 1
Atrial fibrillation 1.49 (0.58–3.83) 0.40 1.74 (0.58–5.19) 0.32
Others 0.93 (0.24–3.57) 0.92 0.57 (0.12–2.73) 0.48

Comorbidities
None 1 1
One 3.25 (0.65–16.3) 0.15 4.57 (0.81–25.8) 0.08
Two or more 4.50 (0.90–22.47) 0.07 5.66 (0.98–32.76) 0.05

Reversal anticoagulant therapy
Early (<12 hours) 1 1
Delayed (>12 hours) 3.43 (1.13–10.39) 0.03 3.72 (1.11–12.39) 0.03
No antidote 2.29 (0.77–6.81) 0.14 2.08 (0.64–6.71) 0.22

Site of bleeding
Non Anterior abdominal wall 1 1

)

chr
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Using a logistic regression, we adjusted the analysis of
anterior abdominal wall bleeding for parameters related to
patients’ condition and to ICU management (rapid vs delayed
anticoagulant reversal treatment). We found an increased
mortality in patients that received delayed antidote (ie,
>12 hours) (OR¼ 3.4, 95%CI (1.1–10.4), P¼ 0.03). Anterior
abdominal wall bleeding was also associated with increased
mortality (OR¼ 4.0, 95%CI [1.5–10.8], P¼ 0.003). Adjust-
ment on anticoagulant therapy indications and on the number of
comorbidities did not change the strength of the associations,
although some were less significant (Table 4).

DISCUSSION
Between 2000 and 2013, we observed a 2-fold increase of

extra-cerebral SAB incidence and pointed out the severity of
this specific anticoagulant-associated adverse event, with fre-
quent multiorgan failure requiring organ support therapy lead-
ing to high ICU mortality. We found that anterior abdominal
wall was a frequent site of bleeding complication associated
with a pejorative prognosis. We reported a significant relation
between the time to anticoagulant reversal therapy and
the outcome.

SAB incidence significantly increased during the 14-year
period. As all patient admissions have been entered in a
computerized system since 2000, no selection bias can explain
this increase. Full text searching for hemorrhagic manifes-
tations and anticoagulant therapy in the electronic health
records allowed maximizing the recall of our query. The
increase of SAB incidence was probably due to patients aging
who have more frequent cardiovascular diseases requiring
anticoagulant therapy.12,13 In agreement, the age of patients
admitted in our ICU increased from 59 to 65-year old (median)
between 2000 and 2013. Finally, the recent extension of the

Anterior abdominal wall 4.0 (1.49–10.77

Comorbidities: arterial hypertension, cirrhosis, chronic heart failure,
anticoagulant therapy indications for atrial fibrillation, that is,
CHA2DS2VASc score �1, could also explain our epidemio-
logical observation.14

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
In our study, patients admitted for extra-cerebral SAB were
mostly elderly women. In a large cohort of patients with deep
venous thrombus, White et al15 previously identified the age (over
65-year old) and the female sex as risk factors of bleeding. As
compared to younger patients, elderly patients have about a 5-fold
higher incidence of major and fatal bleeding.16 In critically ill
context, Serghini et al8 also reported a predominance of women.
Comorbidities prevalence was not statistically different between
ICU survivors and nonsurvivors. However, we observed an
increase of chronic heart failure and cirrhosis prevalence among
nonsurvivors that did not reach statistical significance probably
because of limited sample size and in fine low statistical power.

Regarding patient’s management, the volume of blood-
derived products transfusion was more important in nonsurvivors
mainly during the first 24 hours of ICU admission suggesting a
more active bleeding in this group. In trauma context, del Junco
et al17 reported similar results. The relationship between volume
transfusion and the outcome was only significant when the authors
focused on volume transfusion within the first 4 hours of resuscita-
tion. Hemoglobin level at admission was not different between
survivors and nonsurvivors, which demonstrated the lack of
sensitivity of this biological parameter to accurately evaluate
the severity confirming numerous studies in the context of gastro-
intestinal bleeding.18 Reversal of anticoagulant therapy has been
done in 100% of the VKA-treated patients and 65% of the heparin-
treated patients. This result is better than the current clinical
practice reported by Desmettre et al19 in a multicenter prospective
analysis. Indeed, an appropriate administration of Prothrombin
complex concentrate for reversal of VKA was performed in only
26% of the cases. It is well admitted that anticoagulant overdose
was associated with an increased risk of bleeding7 but the relation-
ship between drug overdose and prognosis among anticoagulant-
treated patients with active bleeding remains unknown. In our

0.006 6.27 (1.88–20.94) 0.003

onic renal failure, and diabetes.
cohort, we did not observe any association between ICU outcome
and anticoagulant overdose. This finding has tobe interpreted with
caution but could be explainedby the fact that reversal therapy was

www.md-journal.com | 5



administrated in the majority of the patients and allowed a rapid
normalization of blood coagulation.

We reported a significant relation between the time to
anticoagulant reversal therapy and the outcome independently
to bleeding severity. In addition, the timing of bleeding source
(surgical or endovascular) control is also of paramount import-
ance. However, we did not analyze this aspect of therapeutic
management because the number of hemostatic procedures
(surgery n¼ 4, endovascular embolization n¼ 12) was no
sufficient to perform informative statistical analysis.

A peculiar feature of our patient’s sample was the high
number of anterior abdominal wall bleedings associated with a
poor prognosis. The association between anterior abdominal
wall bleeding and mortality remained significant after adjust-
ment on comorbidities and timing of reversal therapy. The
severity of patients with anterior abdominal wall bleeding
was already higher at admission with more frequent organ
support therapy and higher volume transfusion of blood-derived
products suggesting a more active hemorrhage. CT-scan
analysis confirmed active bleeding originating from epigastric
arteries. Imaging and clinical history suggested that the hemor-
rhagic accident was due to direct vascular injury during injec-
tion of heparin. Physicians and nurses should be aware of this
serious adverse event and heparin injection should be done
carefully in the subcutaneous tissue. The thigh or the deltoid
area is an alternative site of injection that could limit adverse
events. In noncritically ill context, Rectus Sheath bleedings
have been described by others. Between 1992 and 2002, Cherry
and Mueller20 retrospectively recorded 126 cases. Most the
patients were women (64%) receiving anticoagulant therapy
(69%). More recently, Sheth et al21 retrospectively described
the characteristics of 115 patients admitted for a Rectus Sheath
Hematoma. Most of the patients received anticoagulant therapy
(77%), mainly heparin injection (51%).

LIMITATIONS
Most anticoagulant therapies included VKA and/or heparin,

so that our findings may not be relevant for NOAC, the use of
which has been increasing in Europe since 2012. Therefore, the
outcome of severe bleeding complication in patients could
change overtime, as treatment with NOAC implies less direct
monitoring and a specific antidote is lacking.3

Finally, we performed a retrospective study and it is
difficult to definitely exclude some biases. To limit recruitment
bias, we included patients from 2000, when the electronic health
recording system was fully available in our hospital.

CONCLUSION
Extra-cerebral SAB admitted in ICU represented a severe

drug event with multiorgan failure requiring frequent support
therapy and was associated with high mortality. Injection of
heparin should be done carefully in the subcutaneous tissue to
avoid artery injury.
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