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Background. Warfarin reduces the incidence of thromboembolism but increases the risk of gastrointestinal bleeding (GIB). GIB
during warfarin anticoagulation is rarely evaluated in Asian patients. Aims. This study aimed at investigating the incidence, risk
factors, management, and outcome of GIB in Taiwanese patients treated with warfarin.Methods.We analyzed a cohort of warfarin
anticoagulated patients between July 1993 andMay 2012. Clinical data were retrieved in a chart-reviewingmanner.Results.A total of
401 warfarin anticoagulated patients were enrolled.The incidence of GIBwas 3.9% per patient-years.Multivariate analysis with Cox
regression showed that age>65 years old (RR: 2.5, 95%CI: 1.2–5.5), amean international normalized ratio >2.1 (RR: 2.1, 95%CI: 1.0–
4.2), a history of GIB (RR: 5.1, 95% CI: 1.9–13.5), and cirrhosis (RR: 6.9, 95% CI: 2.0–24.5) were independent factors predicting GIB.
27.3% of the GIB patients had rebleeding after restarting warfarin while thromboembolic events were found in 16.7% of the patients
discontinuing warfarin therapy.Conclusions.Warfarin was associated with a significant incidence of GIB in Taiwanese patients.The
intensity of anticoagulation should be monitored closely during warfarin therapy, especially in patients with risk factors of GIB.

1. Introduction

Warfarin is currently the most commonly used oral anti-
coagulant worldwide. It produces an anticoagulant effect by
interfering with the cyclic interconversion of vitamin K and
its 2,3-epoxide (vitamin K epoxide) [1]. The indications of
warfarin include prevention of venous thromboembolism,
prevention of systemic thromboembolism and stroke in
patients with prosthetic heart valves and atrial fibrillation,
primary prevention of myocardial infarction, and prevention
of stroke, recurrent infarction, and death in the management
of acute myocardial infarction [2]. However, warfarin has
a narrow therapeutic window, wide variability in dose-
response across individuals, and a significant number of
drug and dietary interactions and requires close laboratory
monitoring with frequent dose adjustment [1, 2].

Gastrointestinal bleeding (GIB) is one of the severe bleed-
ing complications of warfarin anticoagulation and occurs in
up to 12%of cases [3]. Several factors that influence the source
and severity of GIB in patients taking warfarin are identified
including prolonged prothrombin time, concomitant use of
aspirin, advanced age, previous GIB, atrial fibrillation, and
coexisting conditions such as renal insufficiency and anemia
[4]. However, the correlation between some of these factors,
for instance, advanced age, and GIB is controversial [5].

New oral anticoagulant agents are direct and selective
inhibitors of a specific step or enzyme of the coagula-
tion cascade. They have been shown to be effective in
the prevention and treatment of various thromboembolic
diseases with more predictable anticoagulant response and
no need for close laboratory monitoring. However, new
oral anticoagulants still have some limitations. Drug-drug
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interactions, difficulty in monitoring the anticoagulant effect
in patients with severe renal and liver failure, the much more
expensive prices compared with warfarin, and, most impor-
tantly, lack of a specific antidote are the major drawbacks
of these agents [6]. A recent meta-analysis reveals that new
generation of oral anticoagulants results in a significantly
higher risk of GIB compared with warfarin [7]. Besides, new
oral anticoagulants are not cost-effective when compared
with warfarin in patients with atrial fibrillation [8]. Taking
these together, warfarin remains a widely used anticoagulant
before more promising agents are available. As a result, a
more detailed understanding of the use of warfarin and
its bleeding complication is necessary while managing the
patients.

Average warfarin dose required to maintain the interna-
tional normalized ratio (INR) between 2.0 and 3.0 is affected
by ethnicity [9]. The maintenance doses of warfarin for the
Japanese and the Chinese are about 30% and 40% lower
than those of Caucasians, respectively [10]. Actually, genetic
determinants of warfarin dosing may affect the effect of
warfarin [11, 12]. Several studies evaluated GIB complications
associated with warfarin inWestern countries but the data of
Asian population was rarely reported.This study investigated
the incidence, characteristics, risk factors, management, and
outcome of GIB in Taiwanese patients treated with warfarin
anticoagulation therapy.

2. Materials and Methods

2.1. Study Design. This was a retrospective study of a cohort
of warfarin anticoagulated patients in Kaohsiung Veterans
General Hospital.We searched the electronicmedical records
of all patientswith prescriptions ofwarfarin between July 1993
andMay 2012. Patients were enrolled if theymet the following
criteria: (1) age equal to ormore than 20 years old and (2) tak-
ing warfarin for more than 6 weeks.We reviewed themedical
records and retrieved the information including age, gender,
the indications and duration of warfarin therapy, concomi-
tant medication during anticoagulation such as antiplatelet
agents, nonsteroid anti-inflammatory drugs, and steroids,
comorbidity, and INR values during anticoagulation. We
further divided all patients into GIB group and non-GIB
group. For patients with GIB, the symptoms and signs of GIB
at presentation, needs of transfusion, endoscopic findings
and therapies, duration of discontinuation of warfarin, and
outcome of the patients were recorded. This study was
approved by the Institutional Review Board of Kaohsiung
Veterans General Hospital (VGHKS12-CT11-01).

2.2. Definition. The average INR value was determined as
the mean of all INR values measured during anticoagulation
and before GIB, if present. GIB was defined as (1) clinically
evident hematemesis, melena, and hematochezia, or positive
for occult blood test, and (2) needs of transfusion of two
or more units of packed red blood cells, or a decline in
hemoglobin level of 2 g/dL or greater, or a systolic blood
pressure < 100mmHg in patients negative for evident signs
of GIB or occult blood test.

2.3. Statistical Analysis. The primary aim of this study was
the incidence of GIB in patients treated with warfarin. The
secondary aims were the risk factors of GIB and the outcome
of the patients with GIB.The incidence of GIB was calculated
as values per patient-year in this cohort. Demographic data
were compared between patients of GIB group and non-
GIB group. Categorical data were compared using chi-
square or Fisher’s exact tests as appropriate. Continuous
variables with normal distributions were compared using
independent Student’s t-test. Continuous variables without
normal distributions were compared using Mann-Whitney
U test. A receiver operating characteristic (ROC) curve was
used to determine the cut-off value of the mean INR which
best discriminated GIB patients from non-GIB patients. Risk
factors of GIB were examined by univariate and multivariate
Cox regression analysis. Significance was defined as 𝑃 < 0.05
for all two-tailed tests. All analyses were conducted by using
SPSS software (version 12; SPSS Inc., Chicago, IL).

3. Results

A total of 401 warfarin anticoagulated patients were enrolled
into this study. There were 234 males and 167 females. The
mean age of the patients was 65.2±16.6 years.The indications
of warfarin were as follows: valvular replacement in 148
patients (36.9%), atrial fibrillation in 89 patients (22.1%), deep
vein thrombosis in 71 patients (17.7%), pulmonary embolism
in 31 patients (7.7%), and other conditions in 62 patients
(15.4%).There were 36 patients in GIB group and 365 patients
in non-GIB group. Demographic data of both groups were
shown in Table 1. Patients with GIB were older (𝑃 < 0.001)
and had a higher mean INR value (𝑃 = 0.01) than patients
without GIB. Besides, the proportion of a history of GIB
(𝑃 = 0.003), concomitant cirrhosis (𝑃 < 0.001), and septic
shock (𝑃 < 0.001) was also significantly higher in GIB group
patients than in non-GIB group patients.

3.1. Incidence and Characteristics of GIB. Thirty-six patients
had at least one episode of GIB. The incidence of GIB was
3.9% per patient-year.There were totally 43 bleeding episodes
in this cohort and the average episode of GIB was 1.1 per
patient. The time between the use of warfarin and the first
onset of GIB was 41.0±58.4months. Twelve patients (36.0%)
had the first episode of bleeding within the first month
after the start of warfarin anticoagulation. The presenting
symptoms and signs of GIB included melena (15 patients,
41.7%), hematemesis (9 patients, 25.0%), hematemesis with
melena (6 patients, 16.7%), hematochezia (3 patients, 8.3%),
and a decrease of hemoglobin level more than 2 g/dL but
negative for evident signs of GIB or occult blood test (3
patients, 8.3%).

Twenty-five of the 36 GIB patients underwent esoph-
agogastroduodenoscopy (EGD) or colonoscopy according
to the presentation of GIB. The causes of GIB included
esophageal ulcer (1 patient, 4.0%), gastric ulcer (1 patient,
4.0%), duodenal ulcer (16 patients, 64.0%), gastric polyp (1
patient, 4.0%), rectal cancer (2 patients, 8.0%), and pseu-
domembranous colitis (1 patient, 4.0%) (Table 2). However,
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Table 1: Demographic data of patients treated with warfarin.

Variables Patients without GIB∗ (𝑛 = 365) Patients with GIB∗ (𝑛 = 36) 𝑃 value
Age (year) 64.1 ± 17.0 74.3 ± 12.3 <0.001
Male 215 19 0.5
Smoking 101 (27.6%) 10 (27.7) 1.0
Alcohol 73 (20.0%) 6 (16.6%) 0.6
Indications for warfarin

Deep vein thrombosis 63 (17.2%) 8 (22.2%) 0.5
Pulmonary embolism 28 (7.6%) 3 (8.3%) 0.9
Valvular replacement 138 (37.8%) 10 (27.7%) 0.2
Atrial fibrillation 81 (22.1%) 8 (22.2%) 1.00
Others 55 (15.0%) 7 (19.4%) 0.5

Platelet count (K/cumm) 201.6 ± 139.2 206.8 ± 144.5 0.9
Mean INR∗ value 1.8 ± 1.2 2.2 ± 1.7 0.01
History of GIB† 12 (3.2%) 5 (13.8%) 0.003
Comorbidity

Hypertension 200 (54.8%) 22 (61.1%) 0.5
Cardiovascular disease 62 (16.9%) 6 (16.6%) 1.0
Pulmonary disease 32 (8.7%) 6 (16.6%) 0.1
Cirrhosis 1 (0.2%) 3 (8.3%) <0.001
Renal insufficiency 27 (7.3%) 4 (11.1%) 0.4
Malignancy 38 (10.4%) 5 (13.9%) 0.6
Septic shock 2 (0.5%) 3 (8.3%) <0.001

Concomitant medication
NSAID‡ 6 (1.6%) 2 (5.5%) 0.1
Aspirin 46 (12.6%) 4 (11.1%) 0.8
Clopidogrel 30 (8.2%) 1 (2.7%) 0.2
Dipyridamole 22 (6.0%) 5 (13.8%) 0.07
Steroids 25 (6.8%) 4 (11.1%) 0.3

∗INR: international normalization ratio.
†GIB: gastrointestinal bleeding.
‡NSAID: nonsteroidal anti-inflammatory drug.

Table 2: Endoscopic findings of warfarin anticoagulated patients
with gastrointestinal bleeding.

Source of bleeding Patients (%)
Upper gastrointestinal bleeding

Esophageal ulcer 1 (4.0%)
Gastric ulcer 1 (4.0%)
Duodenal ulcer 16 (64.0%)
Gastric polyp 1 (4.0%)

Lower gastrointestinal bleeding
Rectal cancer 2 (8.0%)
Pseudomembranous colitis 1 (4.0%)

No identifiable source 3 (12.0%)

no identifiable source of bleeding could be found in 3
patients (12.0%). One of these patients received both EGD
and colonoscopy and the other two patients underwent EGD

only because they refused colonoscopy. No enteroscopy or
angiography was performed in these patients.

3.2. Risk Factors of GIB. We further stratified the patients
according to the mean INR values and found that the
incidence of GIB increased with higher intensity of anticoag-
ulation (Table 3). A ROC curve found that a mean INR of 2.1
was the cut-off value which best discriminated patients with
GIB from patients without GIB. Patients with advanced age
also had a trend towards a higher incidence of GIB, especially
in patients aged more than 70 years old (Table 4).

Univariate analysis with Cox regression showed that GIB
was significantly related to age >65 years old (relative risk
(RR): 2.5, 95% confidence interval (CI): 1.3–5.3, 𝑃 = 0.02),
a mean INR value > 2.1 (RR: 2.4, 95% CI: 1.2–4.5, 𝑃 = 0.01), a
history of GIB (RR: 4.6, 95% CI: 1.8–11.9, 𝑃 = 0.002), and
cirrhosis (RR: 8.9, 95% CI: 2.7–29.9, 𝑃 < 0.001) (Table 5).
Multivariate analysis with Cox regression revealed that age
>65 years old (RR: 2.5, 95% CI: 1.2–5.5; 𝑃 = 0.02), a mean
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Table 3: Incidence of gastrointestinal bleeding in relation to international normalization ratio.

INR∗ Events Patients Follow-up (months) Events/patient-years
≤1.0 0 0 112 0
1.0–1.5 6 5 3278 2.1
1.5–2.0 18 14 5412.5 3.9
2.1–2.5 11 9 2874 4.5
2.5–3.0 2 2 887 4.5
>3.0 6 6 503.1 14.3
∗INR: international normalization ratio.

Table 4: Incidence of gastrointestinal bleeding in relation to age.

Age Events Patients Follow-up (months) Events/patient-years
≤40 0 0 869 0
41–50 2 2 1273 1.8
51–60 6 5 2336 3.0
61–70 5 4 2115.5 2.8
71–80 13 10 3667 4.2
>80 17 15 2806.1 7.2

INR > 2.1 (RR: 2.1, 95% CI: 1.0–4.2; 𝑃 = 0.04), a history of
GIB (RR: 5.1, 95% CI: 1.9–13.5, 𝑃 = 0.001), and cirrhosis (RR:
6.9, 95% CI: 2.0–24.5, 𝑃 = 0.003) were independent factors
predicting GIB after adjustment (Table 6).

3.3. Management of GIB and Outcome. Intravenous vitamin
K was administered in all GIB patients. Patients were trans-
fused with 2.8±5.0 units of packed red cells and 2.7±6.3 units
of fresh frozen plasma. Eight patients underwent endoscopic
treatments including hemoclipping (4 patients), endoscopic
injection therapy (3 patients), and argon plasma coagulation
(1 patient). Uncontrolled bleeding was noticed in 2 patients
with a history of GIB and cirrhosis. Warfarin was restarted
in 22 patients (61.1%) in 7.9 ± 6.5 days after the GIB was
controlled and none of these patients had thromboembolic
events. However, recurrent GIB was found in 6 patients
(27.3%). Of these patients, 1 patient presented with recurrent
gastric ulcer bleeding, 2 patients presented with recurrent
duodenal ulcer bleeding, and 2 patients presentedwith gastric
cancer bleeding. One patient was among the patients with
a decrease of hemoglobin level of more than 2 g/dL but
negative for evident signs of GIB or occult blood test at the
first bleeding episode and no bleeder could be identified
at the rebleeding episode either. Warfarin was not restarted
in 12 patients and none of them had recurrent GIB while
cerebrovascular accident was noticed in 2 patients (16.7%).
Fourteen GIB patients died.The causes of mortality included
sepsis (6 patients), pneumonia (2 patients), subdural hemor-
rhage (1 patient), heart failure (2 patients), acute myocardial
infarction (1 patient), and uncontrolled GIB (2 patients). In
all 401 patients, the incidence of cerebral vascular accident
and myocardial infarction was 1.2% (5 patients) and 0.7% (3
patients), respectively.

4. Discussion

We investigated the incidence, risk factors, management,
and outcome of GIB in a cohort of warfarin anticoagulated
Taiwanese patients. GIB occurred at an incidence of 3.9% per
patient-year in this study. Age > 65 years old, a mean INR
value > 2.1, a history of GIB, and cirrhosis were found to be
independent risk factors of GIB. Warfarin was restarted in
61.1% of the GIB patients and 27.3% of them had recurrent
GIB. Thromboembolic events were found in 16.7% of the
patients who discontinued treatment of warfarin because of
GIB.

GIB occurs at a rate ranging from 0% to 67% with an
average bleeding rate of 3% in patients treated with warfarin
[5]. The incidence of life-threatening and fatal hemorrhage
episodes is around 5% and 1%, respectively [5]. Among our
GIB patients, up to 33.3% of them had the first bleeding
episodes within the first month of anticoagulation and 61.1%
of theGIB occurredwithin the first year, whichwas consistent
with the results of a meta-analysis [5]. This might be due
to unstable intensity of anticoagulation during the early
dosage adjustment period. As the INR values reach a stable
therapeutic range, the bleeding incidence might decrease
thereafter.

Polymorphisms in VKORC1 and CYP2C9 genes are
associated with reduced doses of warfarin [12, 13]. The effect
of warfarin is affected by genetic determinants of warfarin
dosing, which may vary between different races. In our
study, the bleeding incidence was similar to those of Western
studies. It is possible that the genetic polymorphisms are
similar between different races so the dosing of warfarin may
only play a partial role in addition to anticoagulation inten-
sity, drug interactions, and underlying diseases. Recently,
two large randomized controlled trials compared clinically
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Table 5: Univariate analysis of risk factors of gastrointestinal bleeding in patients taking warfarin.

Variable Relative risk 95% confidence interval 𝑃 value
Age > 65 yrs 2.5 1.3–5.3 0.02
Mean INR∗ > 2.1 2.4 1.2–4.5 0.01
History of GIB† 4.6 1.8–11.9 0.002
Cirrhosis 8.9 2.7–29.9 <0.001
Gender 0.6 0.3–1.2 0.2
Smoking 1.0 0.5–2.3 0.8
Alcohol 0.7 0.3–61.8 0.5
Hypertension 0.6 0.8–3.3 0.1
Cardiovascular disease 1.5 0.7–3.1 0.2
Pulmonary disease 1.3 0.5–3.2 0.5
Renal insufficiency 1.1 0.4–3.2 0.8
Malignancy 1.2 0.5–3.0 0.3
Septic shock 3.0 0.9–10.1 0.08
NSAID‡ 3.0 0.7–12.7 0.1
Aspirin 0.9 0.3–2.7 1.0
Clopidogrel 0.5 0.07–3.9 0.5
Dipyridamole 2.4 0.9–6.2 0.08
Steroids 1.6 0.5–4.6 0.4
∗INR: international normalization ratio.
†GIB: gastrointestinal bleeding.
‡NSAID: nonsteroidal anti-inflammatory drug.

Table 6: Multivariate analysis of risk factors of gastrointestinal
bleeding in patients taking warfarin.

Variable Relative risk
95%

confidence
interval

𝑃 value

Age > 65 yrs 2.5 1.2–5.5 0.02
Mean INR∗ > 2.1 2.1 1.0–4.2 0.04
History of GIB† 5.1 1.9–13.5 0.001
Cirrhosis 6.9 2.0–24.5 0.003
∗INR: international normalization ratio.
†GIB: gastrointestinal bleeding.

guided dosing with genotype-guided dosing of warfarin
in patients initiating anticoagulant therapy, and genotype-
guided dosing strategy did not result in a better outcome
in both studies [14, 15]. Therefore, close monitoring of INR
testing is still the most important issue in patients initiating
warfarin anticoagulation.

Several risk factors were found to be associated with
GIB in this study. The incidence of GIB increased with
the increment of the mean INR values, and a mean INR
of 2.1 best discriminated the patients with and without
GIB and patients with a mean INR of 3.0 or more carried
the highest risk of GIB. This was not surprising because
intensity of anticoagulation highly correlates with the risk of
bleeding in warfarin anticoagulated patients in most studies
[4, 5, 16]. Age > 65 years old was found to be significantly
associated with GIB. Slow metabolized rate of warfarin, an

elevated risk of drug interactions because of polypharmacy,
and chronic illness were proposed to increase the risk of
bleeding in elderly patients [17]. Whether older age increases
the risk of bleeding in patients treated with warfarin is
controversial [5]. However, it is well known that persons
older than 80 or 85 years of age do carry a significant risk
of bleeding [17, 18]. Therefore, warfarin should be cautiously
used in elderly patients, especially in extremely old patients.
Chronic liver disease had been shown to increase bleeding
risks in hospitalized patients [19]. Although the mechanism
is unclear, the relative deficiency in vitamin K dependent
clotting factors causing bleeding tendency as seen in cirrhotic
patients may play a role. We also found that a history of GIB
increased the risk of GIB. Actually, concurrent use of proton
pump inhibitors significantly reduces risk of GIB in patients
treated with warfarin [20]. Therefore, acid suppressants may
be considered in patients with a history of GIB during
warfarin anticoagulation.

Most of the GIB events were controlled by vitamin K
administration, blood transfusion, acid suppression, or endo-
scopic therapies. However, two fatal GIB events were noticed
within the first month of warfarin anticoagulation. Both
patients had a history of GIB and underlying liver cirrhosis.
This suggested that patients with multiple risk factors of GIB
might need more frequent testing of INR values, especially in
the early stage of warfarin anticoagulation.

The pros and cons of restarting warfarin in the patients
withGIB are rarely evaluated. It was noteworthy that warfarin
was restarted in only 61.1% of our GIB patients and 27.3%
of them experienced recurrent GIB while thromboembolic
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events were noticed in 16.7% of the patients who did not
continue warfarin therapy. The chance of rebleeding after
successful hemostasis depends on the cause of bleeding [4],
and patients with independent risk factors for GIB should
be thoroughly evaluated before restarting warfarin. Long-
term acid suppressants may be considered in patients with
peptic ulcer bleeding. Besides, a policy of lower-intensity
anticoagulation may be beneficial in most of the cases. A
warfarin dose adjusted to maintain an INR of 1.4 or more was
found to be effective in the primary prevention of coronary
heart disease [21]. Recent guidelines also recommended using
lower-intensity anticoagulation in patients older than 75 years
of age [22]. To prevent the thromboembolic event while
minimizing the risk of GIB, an anticoagulation intensity at
an INR of 2.0 or less could be an alternative anticoagulation
strategy to traditional range, that is, 2.0 to 3.0.

Some limitations do exist in this study. First, it was a
retrospective study and the GIB rate may be underestimated
because some GIB patients might not present to this hos-
pital. Second, the pharmacogenetics information such as
polymorphisms in VKORC1 and CYP2C9 genes was not
available in this study. Third, only 70% of our GIB patients
underwent endoscopy, which was similar to a previous
study [3]. Besides, the bleeding source was not identified
in 12% of the patients undergoing endoscopic examination.
Excessive anticoagulation intensity may contribute to the low
diagnostic rate of endoscopy [23]. Fourth, some patients were
missing the information of the status of Helicobacter pylori
(H. pylori) infection. Patients withH. pylori infection are well
known to be at a higher risk ofGIB.Whether eradication ofH.
pylori can decrease the risk of GIB in warfarin anticoagulated
patients needs to be studied in the future. Finally, although
cirrhosis and a history of GIB were found to be independent
risk factors forGIB, the possibility of overinterpretation could
not be overlooked because the numbers of these patients were
relatively small and the confidence intervals werewide during
subgroup analysis.

5. Conclusions

Our study found that warfarin therapy carried a similar risk
of GIB in Taiwanese patients as compared withmostWestern
studies. Old age, intensity of anticoagulation, a history of
GIB, and advanced liver disease were associated with GIB.
To decrease the risk of GIB while maintaining the effect of
anticoagulation, frequent testing of INR values and a strategy
of low to moderate intensity of anticoagulation could be
considered in patients with risk factors of GIB. In terms of
restartingwarfarin following hemostasis in patientswithGIB,
long-term acid suppressants could be used in addition to
more close monitoring of INR values and low to moderate
intensity of anticoagulation.
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“Acid suppressants reduce risk of gastrointestinal bleeding
in patients on antithrombotic or anti-inflammatory therapy,”
Gastroenterology, vol. 141, no. 1, pp. 71–79, 2011.

[21] P. K. MacCallum, P. J. Brennan, and T. W. Meade, “Minimum
effective intensity of oral anticoagulant therapy in primary
prevention of coronary heart disease,” Archives of Internal
Medicine, vol. 160, no. 16, pp. 2462–2468, 2000.

[22] L. S. Wann, A. B. Curtis, K. A. Ellenbogen et al., “Manage-
ment of patients with atrial fibrillation (compilation of 2006
ACCF/AHA/ESC and 2011 ACCF/AHA/HRS recommenda-
tions): a report of the american college of cardiology/American
Heart Association Task Force on practice guidelines,” Circula-
tion, vol. 127, no. 18, pp. 1916–1926, 2013.

[23] C. M. Wilcox and C. D. Truss, “Gastrointestinal bleeding
in patients receiving long-term anticoagulant therapy,” The
American Journal of Medicine, vol. 84, no. 4, pp. 683–690, 1988.


