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Introduction
!

Patients who take warfarin are at increased risk of
gastrointestinal bleeding [1,2]. Patients taking
warfarin typically have significant comorbidity,
often related to the indication for which their
warfarin was prescribed. Comorbidity is known
to be associated with increased mortality in pa-
tients with upper gastrointestinal hemorrhage
[3]. Previous studies have not adjusted for comor-
bidity when analysing the outcome of upper gas-
trointestinal hemorrhage in warfarin users, and
therefore they may have overestimated the asso-
ciation between mortality and warfarin use [4,5].
The coagulopathy induced by warfarin is readily
reversible, providing a treatment strategy that
may improve outcome. This effect is likely to be
most apparent in patients taking warfarin who
have a supratherapeutic international normalized
ratio (INR). This analysis compares 30-day mor-
tality from upper gastrointestinal hemorrhage in
warfarin users with a supratherapeutic INR and
30-day mortality in non–warfarin users, adjust-

ing for potential confounding by matching to a
control group for variables known to influence
survival in upper gastrointestinal hemorrhage.

Methods
!

Patient selection
The study was conducted in a single regional
hospital (Waikato Hospital, Hamilton, New Zea-
land) between 23rd February 2001 and 12 Octo-
ber 2010. For all patients with upper gastroin-
testinal hemorrhage at presentation to the hos-
pital or during an admission for a different con-
dition, the following were recorded prospective-
ly in a dedicated upper gastrointestinal bleed
database: presenting features, endoscopic diag-
nosis, presence of stigmata of recent hemor-
rhage (including Forrest classification of peptic
ulceration) [6,7] and administered treatment.
Those patients with evidence of variceal bleed-
ing were excluded from the analysis. When a pa-
tient had more than one episode of upper gas-
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Introduction:Warfarin is a widely used and easily
reversible anticoagulant. Although bleeding is
more likely in warfarin users, it may also be more
readily treated. This retrospective observational
case-control study compares the outcome of
acute nonvariceal upper gastrointestinal hemor-
rhage in warfarin users with a supratherapeutic
international normalized ratio (INR) and outcome
in non–warfarin users.
Patients and methods: Clinical and endoscopic
data for patients presenting with overt upper gas-
trointestinal hemorrhage were collected between
23rd February 2001 and 12 October 2010.Pa-
tients with variceal hemorrhage were excluded.
Warfarin users with a supratherapeutic INR (≥
3.0) at presentation (supratherapeutic anticoagu-
lation [SA] group) were matched to a cohort with
upper gastrointestinal hemorrhage not taking

warfarin at presentation (control group). Patients
were matched by age, sex, Rockall score, year of
endoscopy, inpatient or outpatient status, and
the presence of disseminated cancer at presenta-
tion. The incidence rates of major outcomes in the
two groups were compared.
Results: A total of 128 patients (SA group) were
matched to 135 control patients. The SA group
patients were less likely to die within 30 days
(6.25% vs. 15.5%, odds ratio=0.36, P=0.028 by
Test for Equality of Proportions). There was a
trend toward more surgery in the control group
(5% vs. 2%), and rates of blood transfusion (77%
vs. 70%) were similar in the two groups.
Conclusion: In patients presenting with nonvari-
ceal upper gastrointestinal hemorrhage, a supra-
therapeutic INR at presentation due to warfarin
use is associated with reduced mortality.



trointestinal hemorrhage during the study period, only the first
event was included.
Additional clinical and laboratory data at presentation were ret-
rospectively collected through reviewof the clinical record. These
data were recorded by an investigator blinded to the endoscopic
findings. Data regarding the use of Prothrombinex (pooled puri-
fied human coagulation factors II, IX, and X; CSL Ltd, Broadmea-
dows, Australia), fresh frozen plasma, and platelet and packed red
cell transfusion were obtained from a national transfusion data-
base.
All patients taking warfarin who had an INR of 3 or higher were
included in a supratherapeutic anticoagulation (SA) group.The
optmatch package in R [8] was used to match these patients to a
control group of patients taken from the upper gastrointestinal
hemorrhage database whowere not taking warfarin at presenta-
tion. Patients were matched for age, sex, pre-endoscopy Rockall
score, year of upper gastrointestinal hemorrhage, inpatient or
outpatient status, and the presence of disseminated cancer at
presentation. The year of upper gastrointestinal hemorrhage
was analysed as a dichotomous variable, with patients recorded
as having had an episode of bleeding in either the first or the sec-
ond half of the study period. Patients were matched for year of
upper gastrointestinal hemorrhage to ensure that changes in re-
ferral patterns or in clinical management over the study period
did not contribute bias to the outcome. Patients were not well
matched on age and presence of disseminated cancer at presen-
tation if the Rockall score alone was used as a representative
matching variable. Age and presence of disseminated cancer
were therefore included as matching variables. We elected to
control confounding by using the Rockall score, and not the Glas-
gow- Blatchford score, although both are validated as predictors
of death in upper gastrointestinal hemorrhage [9].
Patients were considered to have had an upper gastrointestinal
hemorrhage if they had hematemesis or coffee ground vomitus,
or if they passed melena per rectum. A rebleeding event was de-
fined as further fresh hematemesis, melena with associated he-
modynamic instability (defined as pulse rate >100 beats/min or
systolic blood pressure <100mmHg), or a drop in the hemoglobin
level of 20 points or greater and hemodynamic instability subse-
quent to endoscopy.

Statistics
The R statistical programming environment [8] was used for sta-
tistical analysis. Demographics, baseline characteristics, endo-
scopic findings, and treatment administered were compared be-
tween the two groups to assess the adequacy of matching and
potentially confounding factors. Student's t test was used to com-
pare continuous variables, and a chi-square test was used to com-
pare categorical variables. A P value of 0.05 or less was considered
significant with the use of two-tailed testing. Mortality was ana-
lysed as the primary outcome. The need for surgery, occurrence
of rebleeding, and need for transfusion were analysed as second-
ary outcomes.

Results
!

A total of 1603 patients met the inclusion criteria, 128 of whom
were taking warfarin with an INR at admission of 3 or higher (the
SA group). They were matched to 135 patients not taking warfar-
in (the control group). The baseline characteristics, with the clin-
ical and laboratory parameters at presentation, are listed in●" Ta-

ble1 for the two groups and compared with those of all patients
in the upper gastrointestinal hemorrhage database. The rate of
comorbidity in the SA and control groups was significantly higher
than in the unselected upper gastrointestinal hemorrhage co-
hort. In the SA group, 88 patients were receiving warfarin as
stroke prophylaxis because of atrial fibrillation, 17 for a prosthe-
tic heart valve, 16 for a prosthetic heart valve and atrial fibrilla-
tion, 4 for venous thromboembolism, and 3 for other reasons.
Findings at endoscopy are listed in●" Table2. There was a trend
toward more benign endoscopic diagnoses in the SA group. In
the patients with peptic ulceration, there was no significant dif-
ference in Forrest classification between the two groups (SA
group: 10 of 42 class I, 5 of 42 class IIa, 7 of 42 class IIb; control
group: 13 of 56 class I, 9 of 56 class IIa, 4 of 56 class IIb). There
was no significant difference in endoscopic therapy administered
(●" Table3).
Reversal of coagulopathy is outlined in●" Table4. Normalization
of coagulopathy (INR<1.5) was achieved in 93 of 128 patients, 79
within 48 hours and 59 within 24 hours of presentation. Warfar-
in was restarted in 61 of 128 patients at a median of 7.6 days (in-
terquartile range 3.4–31 days) after presentation. Intravenous
heparin was used in 17 patients for a median duration of 2.2
days (interquartile range 2.2–4.0 days) after presentation.
The 30-day mortality, surgery, and rebleeding rates are listed in
●" Table5. The control group had a higher number of deaths due
to myocardial infarction and general decline (●" Table6). Two pa-
tients in each group died of uncontrolled bleeding. The excess
mortality observed in the control group occurred in the first 10
days following presentation (●" Fig.1).

Discussion
!

This retrospective, observational case-control analysis demon-
strates that a supratherapeutic INR at presentation is associated
with a reduced mortality rate among patients presenting with
upper gastrointestinal hemorrhagewhen control for comorbidity
is implemented. Patients were well matched for the variables
associated with mortality in upper gastrointestinal hemorrhage
[3,11], although there was a trend toward higher rates of comor-
bidity, higher blood urea levels, and lower hemoglobin concen-
trations in the SA group.
The 30-day mortality rate of 15.5% in the control group was sig-
nificantly higher than most published figures for upper gastroin-
testinal hemorrhage, and higher than the overall rate of 9.2% for
the patients in our study [12–15]. This is a reflection of the de-
gree of comorbidity in the control group of patients, in whom
the mean pre-endoscopy Rockall score was 3.89. This is compar-
able to the mortality rate observed in the original Rockall cohort
(pre-endoscopy Rockall scores of 3 and 4, 30-day mortality rates
of 11% and 24.6%, respectively) [3].
Anticoagulation was reversed at presentation in the majority of
SA patients, and an INR of less than 1.5 was achieved within 24
hours in 59 of 128 patients. Anticoagulation was withheld for 30
days or longer in the majority of patients; for some, however, the
risk of thromboembolism was perceived to be high, and warfarin
or intravenous heparin was commenced within this period.
A possible explanation for the observed difference in mortality is
that supratherapeutic anticoagulation produces clinically signifi-
cant bleeding from lower-risk mucosal lesions. Patients can be
readily treated by reversal of anticoagulation in addition to
standard management (endoscopic therapy and intravenous in-
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fusion of omeprazole). A higher proportion of patients in the SA
group with only gastric or duodenal erosions seen at endoscopy
supports this hypothesis. A trend toward an increased rate of sur-
gery in the control group is also supportive. However, rates of re-
bleeding were not different between the two groups.

There were notably fewer cardiac events in the SA group.The
small number of deaths in this study precludes statistical analysis
of the causes of death in a meaningful way. It is biologically plau-
sible that there may be a beneficial effect of anticoagulation on
the cardiac circulation during a time of physiologic stress, such

Table 1 Baseline characteristics
and clinical parameters at presen-
tation.

SA

(n=128)

Control

(n=135)

P value Unmatched

(n=1475)

P value

(SA vs. unmatched)

Continuous variables

Age, y 72.04 72.14 0.95 68.43 < 0.0012

ASA score [10] 2.72 2.49 0.011 2.45 < 0.0012

Rockall score 3.92 3.87 0.80 3.16 < 0.0012

SBP, mmHg 118.05 119.21 0.73 125.87 < 0.0012

Pulse rate, beats/min 86.38 88.21 0.48 88.36 0.32

Hemoglobin, g/L 89.95 96.65 0.07 101.20 < 0.0012

Platelets, × 109/L 257.05 274.02 0.28 279.67 0.031

Creatinine, μmol/L 130.45 119.87 0.30 126.41 0.65

Urea, mmol/L 20.60 15.54 < 0.0012 14.73 < 0.0012

Categorical variables

Inpatient 0.16 0.11 0.37 0.24 0.051

Male sex 0.67 0.64 0.64 0.59 0.10

Second half of study 0.62 0.59 0.68 0.48 < 0.0012

Fresh hematemesis 0.20 0.30 0.08 0.28 0.051

Disseminated cancer 0.02 0.02 1.00 0.04 0.32

Ischemic heart disease 0.41 0.37 0.55 0.24 < 0.0012

Cardiac failure 0.27 0.19 0.16 0.12 < 0.0012

Stroke 0.17 0.07 0.031 0.11 0.031

Renal failure 0.11 0.10 0.88 0.10 0.88

COPD 0.16 0.12 0.38 0.09 0.011

Diabetes 0.28 0.21 0.21 0.19 0.021

Rheumatoid arthritis 0.01 0.00 0.98 0.01 0.89

Aspirin 0.47 0.59 0.06 0.46 0.88

NSAID 0.08 0.20 0.011 0.19 < 0.0012

PPI 0.23 0.26 0.75 0.26 0.64

SA, supratherapeutic anticoagulation; unmatched, unmatched cohort not taking warfarin at presentation; ASA, American Society of
Anesthesiologists; SBP, systolic blood pressure; COPD, chronic obstructive pulmonary disease; NSAID, nonsteroidal anti-inflammatory drug;
PPI, proton pump inhibitor.
The P value represents the significance of two-tailed Student's t test for the difference between twomeans for continuous variables, and the
significance of the difference of proportions for categorical variables.
1 P<0.05.
2 P<0.001.

Table 2 Endoscopic diagnosis.Control (n=135) Proportion SA (n=128) Proportion P value

Gastric ulcer 34 0.25 20 0.16 0.08

Duodenal ulcer 24 0.18 25 0.20 0.84

Vascular lesion 9 0.07 7 0.05 0.88

Esophagitis 18 0.13 15 0.12 0.83

Esophageal cancer 1 0.01 1 0.01 1.00

Gastric cancer 7 0.05 3 0.02 0.38

Mallory-Weiss tear 5 0.04 4 0.03 1.00

Gastric erosion 16 0.12 23 0.18 0.22

Duodenal erosion 6 0.04 11 0.09 0.26

Normal endoscopy 22 0.16 24 0.19 0.72

SA, supratherapeutic anticoagulation.
The P value represents the significance of difference of proportions. P<0.05 is considered significant.

Table 3 Therapy administered.Control

(n=135)

Proportion SA Proportion

(n=128)

Intravenous PPI 47 0.31 38 0.30

Adrenaline injection 31 0.20 23 0.18

Diathermy coagulation 20 0.13 16 0.12

Hemostatic clip placement 11 0.07 12 0.09

SA, supratherapeutic anticoagulation; PPI, proton pump inhibitor.
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as during upper gastrointestinal hemorrhage. Sung and collea-
gues demonstrated that stopping antiplatelet therapy with aspir-
in during admission for acute upper gastrointestinal hemorrhage
was associated with increased mortality, and they postulated
that this was due to a loss of the cardioprotective effect of aspirin
[16]. Reduction in myocardial infarction due to warfarin-induced
anticoagulation could be an alternative explanation for the ob-
served difference in mortality.
Factor X inhibitors (rivaroxaban, apixaban) and direct thrombin
inhibitors (dabigatran) have been shown to be effective in the
prophylaxis of stroke in atrial fibrillation, and in the prophylaxis
of venous thromboembolism [17–22]. Is the lower mortality in
upper gastrointestinal hemorrhage associated with warfarin use
that we have observed likely to translate to patients taking these
medications? A major concern with factor X inhibitors and direct
thrombin inhibitors is that in the event of acute hemorrhage,
they are not readily reversible. Current therapeutic options in
the setting of life-threatening bleeding include hemodialysis to
remove the drug (dabigatran), the administration of Prothrombi-
nex (rivaroxiban, apixaban), or the administration of activated
factor VIIa (all). There is little published experience of the clinical
efficacy of these strategies, and the normalization of anticoagula-
tion for factor X and direct thrombin inhibitors may depend on
unassisted metabolism of the drug. Serum half-lives vary from
10 to15 hours [17,19,23], a delay that may be significant in the
context of an acute bleed.
Published randomized trials comparing factor X and direct
thrombin inhibitors with warfarin did not specify a rate of mor-
tality due to gastrointestinal bleeding [16–21]. Rates of major

gastrointestinal bleeding were higher for all of these agents
when compared with warfarin; however, mortality from bleed-
ing was lower primarily because of a reduced rate of fatal intra-
cranial hemorrhage. As clinical experience accumulates for upper
gastrointestinal hemorrhage associated with the use of factor X
inhibitors or direct thrombin inhibitors, the outcome of these pa-
tients will become clearer.
Because it is retrospective in nature, this analysis is subject to po-
tential sources of bias. The most important of these is that the in-
clusion of patients in the study was subject to the performance of
endoscopy, and the threshold for performing endoscopy may
have differed between patients taking warfarin and those not
taking warfarin. However, the proportion of patients receiving
blood transfusion, and the clinical and laboratory parameters
suggestive of heavy bleeding at presentation (serum urea and he-
moglobin levels, pulse rate, and blood pressure), were similar be-
tween the SA patients and those in the control group, suggesting
that the severity of bleeding was similar in the two groups.

Summary
!

Despite high levels of comorbidity, which are known to predict a
poor outcome, a supratherapeutic INR at presentation due to
warfarin use was associated with reduced mortality in patients
with nonvariceal upper gastrointestinal hemorrhage. Reduced
mortality may have been due to the effect of warfarin anticoagu-
lation inducing bleeding from lesser mucosal lesions, with such
bleeding more effectively controlled by reversal of anticoagula-
tion in addition to endoscopic therapy and proton pump inhibi-
tor infusion. Alternatively, the lower mortality rate may have
been due to a reduced incidence of myocardial infarction during
episodes of bleeding as a result of the anticoagulant effect of war-
farin.

Competing interests: None.

Table 4 Treatment administered to reverse anticoagulation.

SA (n=128) Proportion

No reversal of anticoagulation 6 0.05

Vitamin K 107 0.84

FFP 68 0.53

Prothrombinex 6 0.05

FFP and Prothrombinex 22 0.17

SA, supratherapeutic anticoagulation; FFP, fresh frozen plasma.

Table 5 Outcome variables.

Control (n=135) SA (n=128) P value

Death within 30 days 21 8 0.0281

Surgery 7 2 0.202

Rebleed 10 7 0.698

Transfusion 95 98 0.32

The P value represents the significance of the difference of proportions.
1 P <0.05.

Table 6 Cause of death.

Control Group SA

Uncontrolled gastrointestinal bleeding 2 2

Myocardial infarction 8 2

General deterioration 5 1

Multiple organ failure 1 1

Pneumonia 3 0

Respiratory failure due to fluid overload 1 0

Aspiration and respiratory arrest 1 0

Bradycardia, hypotension 0 1

Embolic stroke 0 1
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Fig.1 Survival difference – Kaplan-Meier plot.
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