
INTRODUCTION

For many decades, vitamin K antagonists (VKA) have been
the standard of long-term anticoagulation in indications such as
stroke prevention in atrial fibrillation and treatment of venous
thromboembolism (VTE). The significant inter-individual
variations in metabolism, numerous drug-drug interactions and
the interaction with dietary intake of vitamin K can cause
problems in VKA therapy (1). In addition, routine monitoring of
the anticoagulation intensity is necessary. Thromboembolic as
well as bleeding complications associated with VKA are
common. Annual rates of major bleeding in VKA patients in
daily care are estimated to be up to 8% (2-4). Direct oral
anticoagulants (DOAC) include the direct thrombin inhibitor
dabigatran and the anti-Xa agents rivaroxaban, apixaban and
edoxaban. They are increasingly used in the prevention of stroke
in patients with non-valvular atrial fibrillation and in the
prevention and treatment of venous thromboembolism in many
countries. In numerous phase III clinical trials DOAC were at
least as effective as VKA (5-9). They were associated with a
similar or lower incidence of major bleeding events, including
consistent and significant decreases in intracranial bleeding,

although with an increase in gastrointestinal bleeding (GIB) for
some agents like rivaroxaban or dabigatran compared with VKA
in certain studies (10). Also metaanalyses from studies have
shown a slightly increase in GIB events in patients receiving
DOAC (11, 12). In contrast, in meta-analyses DOAC used in the
treatment of VTE was associated with a significantly lower risk
of bleeding complications (13, 14).

However, the occurrence rate of GIB events in real-life
conditions with several intervening variables like age, use of non-
steroidal anti-inflammatory drugs (NSAID) and other co-
medications, presence of ulcer disease, renal insufficiency,
unapparent hematological or other neoplastic diseases etc. has not
yet been extensively analyzed. First real-life studies have
supported the efficacy and safety of DOAC also in routine clinical
practice (11, 12, 15), but data on GIB events are scarce.
Nevertheless, because of the published data physicians may still
have concerns about GIB or emergencies. However, in daily
clinical practice the exact risk of these events is not clearly known
because randomized clinical trials often have stringent inclusion
and exclusion criteria, thus excluding certain groups of patients
according to their age or pre-existing disease or malignancies,
respectively. Hence, results of those trials may not be fully
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reflective of, or universally applicable to, the real-life patient
population. In addition, routine follow-up evaluations of the
indication for the use of DOAC or VKA are often missed. It is the
aim of this work to evaluate the exact bleeding profiles,
frequencies and etiologies of patients receiving DOAC versus
VKA in a real-life setting. Therefore, all patients with suspected
GIB referred to the emergency department of the University
Hospital Erlangen in the year 2014 were retrospectively analyzed.

MATERIAL AND METHODS

All patients presenting with suspected GIB in the emergency
department of the University Hospital Erlangen in the year 2014
were enrolled in the study. They were looked up for the intake of
either DOAC (dabigatran, rivaroxaban and apixaban) or VKA.
Data acquisition was performed by searching for the following
ICD-codes: K92.0/K92.1/K92.2 and Z92.1 given as GIB,
melena, hematemesis and anticoagulation therapy. The obtained
data were entered into a registry and for further analysis
retrospectively evaluated using IBM SPSS Version 21.0 (IBM
Corporation, Armonk, NY, USA).

The study was conducted according to the declaration of
Helsinki and approved by the institutional review board
(Clinical Ethics Committee at the University Hospital Erlangen,
22.10.2013) and written, informed consent was obtained from
each patient included in the study.

The following details were evaluated: age, gender,
anticoagulants (none, VKA, DOAC), endoscopic intervention,
causes of GIB, transfusion of blood and blood products,
CHA2DS2-VASc and HAS-BLED score. GIB was classified
according to the American Gastroenterological Association
(AGA) (16). Upper GIB (UGIB) includes hemorrhage
originating from the esophagus to the ligament of Treitz (17),
mid GIB (MGIB) was defined as bleeding coming from the
small bowel between the ligament of Treitz to the terminal ileum
and lower GIB coming from the colon (16). Major bleeding was
defined according to the International Society on Thrombosis
and Hemostasis (ISTH) criteria as clinically overt bleeding
accompanied by a decrease in hemoglobin level of at least 2 g/dl
or transfusion of at least 2 units of packed red cells, occurring at
a critical site (intracranial, intraocular, intraspinal, intraarticular,
intramuscular with compartment syndrome, pericardial,
retroperitoneal), or resulting in death (18). From all patients with
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Overall confirmed GIB confirmed GIB 
and VKA

confirmed GIB 
and DOAC

median age

female

Hb 

PPI

NSAID

corticosteroids

ASA

Clopidogrel

Prasugrel

Ticagrelor

LMWH

VKA

dabigatran

rivaroxaban

apixaban

atrial fibrillation

Table 1. Patients’ characteristics.

Abbreviations: Hb, hemoglobin; UGIB, upper gastrointestinal bleeding; LGIB, upper gastrointestinal bleeding; VKA, vitamin K
antagonists; DOAC, direct oral anticoagulants; PPI, proton pump inhibitors; NSAID, nonsteroidal anti-inflammatory drugs; LMWH,
low-molecular-weight heparin; ASA, acetylsalicylic acid.



suspected GIB actual complete diagnostics with medical history,
physical examination, blood count, ultrasonography, endoscopy
of the upper and lower GI-tract and other diagnostic modalities
was performed. If GIB could not be verified, those patients were
excluded from further statistical analysis as they did not meet the
inclusion criteria of confirmed GIB.

RESULTS

Demographic results, confirmation of bleeding rate and
anticoagulation groups 406 patients with suspected GIB were
admitted to the emergency unit of the University Hospital
Erlangen in the year 2014. Table 1 summarizes the patients’
characteristics. In 228 of those patients a GIB according to the
AGA criteria could be verified (228 patients of 406; 56.2%).
Fourty eight of all admitted patients with suspected GIB were
administered VKA (48 patients of 406, 11.8% of the whole
population) and 32 of all admitted patients were administered
DOAC (32 patients of 406; 7.9% of the whole population).
However, among this whole population admitted to the
emergency department in 2014 (n = 406) GIB was confirmed
among all VKA patients in only 31 of 48 cases (64.6%), while
GIB manifested among all DOAC patients in a comparable rate
with 23 of 32 cases (71.9%).

Analyses of bleeding patients

After completion of diagnostics GIB could be verified in
total in 54 of 228 GIB patients (23.7%), taking either VKA in 31
of 228 patients (13.6%) or DOAC in 23 of 228 patients (10.1%),
respectively. Table 2 (flowchart) shows the distribution of
bleeding patients in each group with a detailed analysis of
patients who presented with upper or lower GIB.

Table 3 summarizes the exact pathological findings for each
anticoagulant group (multiple mentions possible). Most of the
other patients presenting with confirmed GIB (n = 159; 69.7%)
were found to have medication intake of either acetylsalicylic
acid (ASA), P2Y12 inhibitors (e.g. clopidogrel, prasugrel or
ticagrelor), low-molecular-weight heparin (LMWH) or
unfractionated heparin (UFH), or combinations thereof,
respectively. Only a small proportion of patients (n = 15; 6.6%)
presented with confirmed GIB without any coagulation
intervening agents.

Comparison of gastrointestinal bleeding events in vitamin K
antagonists and direct oral anticoagulants groups

From all bleeding events in 54 patients, 35 of 54 patients
(64.8%) had GI-bleedings classified as ‘major bleeding’
according to ISTH (3). These 35 events of ‘major bleeding’ in
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31 patients with an intake of VKA and 
confirmed GIB (31/228, 13.6%) 

4 × LGIB (4/31, 12.9%) 

23 patients with an intake of DOAC 
and confirmed GIB (23/228, 10.1%) 

406 patients with suspected GIB 

16 × UGIB (16/23, 69.6%) 

228 patients with verified GIB 
(228/406, 56.2%) 

 

7 × LGIB (7/23, 30.4%) 27 × UGIB (27/31, 87.1%) 

Table 2. Flowchart.

GIB, gastrointestinal bleeding; UGIB, upper gastrointestinal bleeding; LGIB, upper gastrointestinal bleeding; VKA, vitamin K
antagonists; DOAC, direct oral anticoagulants.

 
 

 

 
 

            

 UGIB and LGIB 

anticoagulant VKA dabigatran apixaban rivaroxaban 

erosion n = 15 – – n = 10 
ulcer n = 9 n = 2 n = 1 n = 5 

angiodysplasia n = 11 – – n = 7 
carcinoma n = 5 – – n = 1 

varices n = 1 – – – 
anal fissure – – – n = 1 
hemorrhoids – – – n = 1 

Total number n = 41 n = 2 n = 1 n = 25 
 

          
          

 

Table 3. Different bleeding lesions in VKA and DOAC patients.

UGIB, upper gastrointestinal bleeding; LGIB, upper gastrointestinal bleeding; VKA, vitamin K antagonists; DOAC, direct oral
anticoagulants.



228 patients (15.4%) resulted from major bleeding in 21 of 228
patients with an intake of VKA (9.2%) and 14 of 228 patients
with an intake of DOAC (6.1%), respectively. Interestingly,
among all confirmed bleeding episodes in the DOAC group, 20
of 228 patients (8.8%) were found on rivaroxaban medication,
while 2 of 228 patients (0.9%) had dabigatran and only 1 patient
of 228 (0.4%) was on apixaban treatment (Table 2). Although
DOAC showed a tendentially lower overall bleeding rate (10.1%
versus 13.6%) and lesser events of ‘major bleeding’ (6.1%
versus 9.2%), the difference was not statistically significant.
This was also the case in thromboembolic and bleeding risk
scores between both groups. The median CHA2DS2-VASc-
Score (calculating the stroke risk factors in patients with atrial
fibrillation) was 4 points in the VKA group versus 5 points in the
DOAC group. Similarly, there was also no significant difference
in the HAS-BLED Score (estimating the risk of major bleeding
for patients on anticoagulation for atrial fibrillation) for VKA
and DOAC patients with 4 and 3 points, respectively.

Analysis of exact bleeding locations and pathological lesions in
patients with vitamin K antagonists and direct oral
anticoagulants throughout the gastrointestinal tract

Table 4 summarizes the different bleeding sources. Among
the 31 patients with confirmed GIB and administration of VKA
UGIB was recorded in 27 cases (27 of 31 patients, 87.1%, see
Table 2). Lower GIB (LGIB) was detected four times in this
group (4 of 31 patients, 12.9%, see Table 2). In total, 36 UGIB
lesions were found in 27 patients (1.3 bleeding lesions per
patient) arising from the esophagus, stomach, or duodenum
(Tables 4 and 5, multiple mentions possible). LGIB lesions were
documented five times in the 31 patients with administration of
VKA (1.2 bleeding lesions per patient) (Tables 4 and 5, multiple

mentions possible). Interestingly, among the 23 patients with
confirmed GIB and administration of DOAC, the UGIB was
found in 16 patients (69.6%, see Table 2) with a frequency of 20
lesions (1.3 bleeding lesions per patient, Tables 4 and 5, multiple
mentions possible). LGIB was found in 7 patients (30.4%, see
Table 2) respectively in this group with a total number of 8
bleeding lesions (1.1 bleeding lesions per patient, Tables 4 and
5, multiple mentions possible). This means that LGIB was seen
in a somewhat higher frequency in the DOAC group with 7 of 23
patients (30.4%) with n = 8 lesions compared to 4 of 31 patients
(12.9%) in the VKA group with n = 5 lesions (n.s.). Analysis and
type of lesions in the groups with VKA, DOAC are shown in
Table 5. Furthermore, six cases of undiagnosed carcinomas
could be identified because of the GIB event (two gastric
carcinomas and four colorectal carcinomas). Anticoagulation
induced tumor bleeding was found in 5 patients with VKA (5/31
patients, 16.1%) and in 1 patient with DOAC (1/23 patients,
4.3%).

DISCUSSION

The use of anticoagulants (VKA and DOAC) in prevention of
stroke in patients with nonvalvular atrial fibrillation and in the
prevention and treatment of venous thromboembolism is
becoming more frequent. Large randomized controlled trials now
have shown that DOAC have favorable efficacy and safety
characteristics compared with VKA whilst being at least as
effective as the conventional VKA-treatment inter alia in
preventing recurrent venous thromboembolism (19). However,
beyond this there is also preclinical data demonstrating that
DOAC alter fibrin clot properties and it remains unclear whether
these drug-induced changes may contribute to bleeding risk in

938              

         

 

location UGIB LGIB 

anticoagulant VKA DOAC VKA DOAC 

erosion n = 15 n = 7 - n = 3 
ulcer n = 8 n = 7 n = 1 n = 1 
angiodysplasia n = 10 n = 6 n = 1 n = 1 
carcinoma n = 2 – n = 3 n = 1 
varices n = 1 – – – 
anal fissure – – – n = 1 
hemorrhoids – – – n = 1 
Total number n = 36 n = 20 n = 5 n = 8 

 

          

      

 

 

Table 4. Pathological lesions in patients with VKA and DOAC intake (multiple mentions possible) classified for the upper and lower
gastrointestinal tract.

UGIB, upper gastrointestinal bleeding; LGIB, lower gastrointestinal bleeding; VKA, vitamin K antagonists; DOAC, direct oral
anticoagulants               

   

 

location esophagus stomach duodenum jejunum/ileum colon rectum 
anticoagulant VKA DOAC VKA DOAC VKA DOAC VKA DOAC VKA DOAC VKA DOAC 

erosion n = 2 n = 2 n = 10 n = 3 n = 3 n = 2 – n = 1 – n = 2 – – 
ulcer n = 1 – n = 6 n = 7 n = 1 – n = 1 – – n = 1 – – 
angiodysplasia – – n = 8 n = 4 n = 2 n = 2 – – n = 1 n = 1 – – 
carcinoma – – n = 2 – – – – – n = 3 – – n = 1 
varices n = 1 – – – – – – – – – – – 
anal fissure – – – – – – – – – – – n = 1 
hemorrhoids – – – – – – – – – – – n = 1 
Total number n = 4 n = 2 n = 26 n = 14 n = 6 n = 4 n = 1 n = 1 n = 4 n = 4 n = 0 n = 3 

 

          

 

 

             
  

 

 

Table 5. Topographical bleeding locations in patients with VKA and DOAC intake (multiple mentions possible).

VKA, vitamin K antagonists; DOAC, direct oral anticoagulants



patients taking anticoagulants such as DOAC (19). Especially
because one of the main side effects of these drugs is the
occurrence of GIB. And furthermore, although similar in many
aspects, the essential DOAC trials differ in study design and
study population, and their results are not directly comparable to
real-life observations and between each other (6, 9, 20). In our
study major GIB, one of the principal safety endpoints, was
defined according to the ISTH criteria and we identified two
patients with a major GIB in patients given dabigatran, one of
them with an ulcer in the stomach and the other one with a rectal
ulcer. Major GIB particularly occurred during the first few
months of treatment. Dabigatran-related major GIB was higher
with the concomitant administration of antiplatelet therapy such
as ASA or P2Y12 inhibitors (e.g. clopidogrel, prasugrel or
ticagrelor), and with decreasing creatinine clearance. In patients
> 75 years, the risk of major GIB was higher with dabigatran than
with warfarin, whereas in patients aged < 65 years, the risk of
major GIB was higher with warfarin (21). The specific bleeding
lesions were not reported. We identified 12 major GIB and 8
minor GIB in patients given rivaroxaban, mostly located in the
stomach or the proximal duodenum. In the ROCKET-AF trial
rivaroxaban was associated with a significantly increased rate of
major GIB as compared with warfarin (3.2% versus 2.2% per
year; P < 0.001) (9, 22). The anatomic locations of the GIB were
not specified. An increased rate of GIB was noted inter alia in
individuals receiving concurrent antiplatelet therapy, older
individuals, individuals with lower creatinine clearance, those
with anemia at baseline and those who had experienced a prior
stroke. We identified one minor GIB in patients given apixaban,
which was located in the in the stomach. In the ARISTOTLE trial
the major GIB rates were numerically, but not statistically
significantly lower in the apixaban group compared with the
warfarin arm (n = 121 versus n = 133) (6). In the AVERROES
trial of apixaban compared with low-dose ASA major GIB rates
were comparable in the apixaban and ASA arms (7). Altogether
in our real-life data from 2014 from a tertiary referral center at a
University hospital 14.6% of patients suffering from confirmed
GIB were on VKA compared with 10.8% in patients who were
administered DOAC. This difference was not statistically
significant. The observed elevated rate of GIB in patients
receiving VKA could be influenced by the more frequent use of
VKA in daily life, its known problems of adjusting the adequate
dose and various intervening variables (23). Abraham et al. also
reported in their study that the risk of GIB related to DOAC was
similar to that for VKA (24). Although the occurrence of GIB
compared with VKA was controversially reported for dabigatran
and rivaroxaban in prospectively monitored studies, case reports
or real-life registries, respectively, (25-27) our analysis has the
advantage to focus on unselected consecutive patients from one
year presenting real-life data without applying any special
exclusion criteria. Thus, we are able to present important real-life
data incorporating every day patients with their associated
comorbidities and inherent risks. Our retrospective analysis
shows that in this cohort with a total of 228 GIB-events, bleeding
occurs in patients taking VKA in a frequency of 13.6%, while
bleeding rate was not significantly lower in DOAC patients
(10.1%). On the second view, the critical observation that from
all GIB events in patients administered VKA 21 of 31 GIB events
(67.7%) were major bleedings compared to 14 of 23 GIB events
(60.9%) in patients receiving DOAC gives further hints for
critical considerations. The relatively high incidence of
rivaroxaban associated GIB in our study should be interpreted
with caution as in 2014 rivaroxaban was clearly more frequently
prescribed than the other two DOAC in Germany. Although
quantitatively more lesions were found in the rivaroxaban treated
patients similarly for the upper and lower GI tract, there was no
qualitative difference to VKA patients or the other two DOAC.

Compared with the above cited frequencies of GIB (3.2 – 1.5%)
in the DOAC registration studies the events of major GIB was
nearly 4-5-fold higher in our real-life analysis than suggested by
these trials (6, 7, 9). Thus, albeit DOAC have a significant benefit
for patients concerning their safety profile for all-cause mortality,
intracerebral bleeding or all-cause major bleeding (6, 7, 9), GIB
remains a further critical drawback, irrespective of whether type
of anticoagulant is used. Thus, in an effort to improve future
anticoagulation therapy in terms of safety, the evaluation of
patients for DOAC, all measures to prevent GIB and awareness
of potential bleeding lesions will become an essential task for
cardiologists, neurologists to interact with gastroenterologists.
Similarly as found in the registration trials, the rate of LGIB
during DOAC treatment was numerically increased in our
analysis. VKA was found to induce a rate of 12.9% of LGIB
whilst DOAC had a bleeding rate of 30.4% in the lower GI-tract.
In contrast to the increased LGIB rate induced by dabigatran -
relative to warfarin - in the Re-LY study, which has been
associated with higher intraluminal dabigatran concentrations in
the GI-tract (2), we could not observe a difference between UGIB
and LGIB in patients administered dabigatran. However, this may
be related to the fact that meantime application, dosing,
awareness of kidney function and interactions of dabigatran have
been more precisely learnt than at the beginning of the dabigatran
era where most reports on GIB came from this time involving
often elderly patients (11, 28). For all DOAC the most common
bleeding sources in upper GI-tract include erosions, peptic ulcers
and angiodysplasia. Besides these above-mentioned bleeding
sources, LGIB also involves anal fissures, hemorrhoidal bleeding
and colorectal neoplasia. In our study except of erosions, the most
frequent bleeding source were angiodysplasia that appeared in all
parts of the GI-tract. Future trials should draw special attention to
this finding because it has been shown that patients presenting
with anemia or iron deficiency prior to anticoagulation have an
augmented bleeding risk (6). In addition, a recent finding from
double balloon endoscopy reported on the significantly increased
rate of small bowel angiectasia bleeding in patients with
cardiovascular disease and lipid islets (29), a patient population
often subjected to anticoagulation medications. We could not
observe a significant difference between upper and lower GIB for
both groups (VKA vesus DOAC). Altogether, UGIB was a little
more frequent in patients administered VKA (87.1/69.6%). In
summary the administration of VKA and DOAC was found to
enhance the incidence of GIB, which is in our real-life population
clearly higher than in the registration trials (6, 7, 9). The
presented real-life data of patients do not show higher GIB rates
for DOAC (mainly dabigatran and rivaroxaban in our study), but
presently the data do also not indicate a significantly higher
safety of DOAC concerning GIB than VKA, which is a clear
contrast to the reduced bleeding rates of DOAC for intracerebral
bleeding and other non-GI major bleeding events. Even if the
absolute number of all GIB events is lower in DOAC patients
than in VKA treated patients, LGIB was confirmed to occur in an
equal or higher frequency than in VKA patients in our survey.
Thus, GIB remains a further worthwhile and important parameter
to be judged in patients with the indication for anticoagulant
therapy. As DOAC therapy has its clear and significant advantage
to reduce intracranial bleeding and other types of major bleeding
except GIB DOAC therapy is to be preferred and recommended
in most patients receiving a new anticoagulant therapy (30). Still,
choosing the right anticoagulant for the right patient is of outmost
importance. In these efforts, one must also consider the fact that
the bioavailability of DOACs is potentially susceptible to
pharmacogenetics variation. Several gene polymorphism of
proteins have the potential to affect their metabolism and thus
their side effects such as bleeding events (31). Therefore, it must
be stated that each physician has to evaluate each patient
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carefully for the potential presence of GIB lesions, either before
anticoagulant therapy or during such a therapy if any warning
signs become evident, like positive fecal occult blood, iron
deficiency, anemia, abdominal disturbances, dyspepsia or
melena.

Study limitations

Limitations of this study are its rather small sample size, the
retrospective nature of the study, the short period of follow up
and the dependency of the DOAC use on the distribution of each
DOAC on the German market. Furthermore we only show date
from one tertiary referral center. Despite these limitations, our
investigation also has much strength, including our inclusion of
a diverse, real world population. Therefore these real-life data
give a very good summary about realistic expectations in daily
clinical routine and demonstrate the difference between GIB
events in the controlled registration trials and real-life data.

Conflict of interests: None declared.

REFERENCES

1. Beyer-Westendorf J, Forster K, Pannach S, et al. Rates,
management, and outcome of rivaroxaban bleeding in daily
care: results from the Dresden NOAC registry. Blood 2014;
124: 955-962.

2. Willey VJ, Bullano MF, Hauch O, et al. Management patterns
and outcomes of patients with venous thromboembolism in
the usual community practice setting. Clin Ther 2004; 26:
1149-1159.

3. Gomes T, Mamdani MM, Holbrook AM, Paterson JM,
Hellings C, Juurlink DN. Rates of hemorrhage during warfarin
therapy for atrial fibrillation. CMAJ 2013; 185: E121-E127.

4. Linkins LA, Choi PT, Douketis JD. Clinical impact of
bleeding in patients taking oral anticoagulant therapy for
venous thromboembolism: a meta-analysis. Ann Intern Med
2003; 139: 893-900.

5. Schulman S, Kearon C, Kakkar AK, et al. RE-COVER
Study Group. Dabigatran versus warfarin in the treatment of
acute venous thromboembolism. N Engl J Med 2009; 361:
2342-2352.

6. Granger CB, Alexander JH, McMurray JJ, et al.
ARISTOTLE Committees and Investigators. Apixaban
versus warfarin in patients with atrial fibrillation. N Engl J
Med 2011; 365: 981-992.

7. Connolly SJ, Eikelboom J, Joyner C, et al. AVERROES
Steering Committee and Investigators. Apixaban in patients
with atrial fibrillation. N Engl J Med 2011; 364: 806-817.

8. Giugliano RP, Ruff CT, Braunwald E, et al. ENGAGE AF-
TIMI 48 Investigators. Edoxaban versus warfarin in patients
with atrial fibrillation. N Engl J Med 2013; 369: 2093-2104.

9. Patel MR, Mahaffey KW, Garg J, et al. ROCKET AF
Investigators. Rivaroxaban versus warfarin in nonvalvular
atrial fibrillation. N Engl J Med 2011; 365: 883-891.

10. Weitz JI, Pollack CV Jr. Practical management of bleeding in
patients receiving non-vitamin K antagonist oral
anticoagulants. Thromb Haemost 2015; 114: 1113-1126.

11. Graham DJ, Reichman ME, Wernecke M, et al.
Cardiovascular, bleeding, and mortality risks in elderly
Medicare patients treated with dabigatran or warfarin for
nonvalvular atrial fibrillation. Circulation 2015; 131: 157-164.

12. Holster IL, Valkhoff VE, Kuipers EJ, Tjwa ET. New oral
anticoagulants increase risk for gastrointestinal bleeding: a
systematic review and meta-analysis. Gastroenterology
2013; 145: 105-112.e15.

13. van Es N, Coppens M, Schulman S, Middeldorp S, Buller
HR. Direct oral anticoagulants compared with vitamin K
antagonists for acute venous thromboembolism: evidence
from phase 3 trials. Blood 2014; 124: 1968-1975.

14. van der Hulle T, Kooiman J, den Exter PL, Dekkers OM, Klok
FA, Huisman MV. Effectiveness and safety of novel oral
anticoagulants as compared with vitamin K antagonists in the
treatment of acute symptomatic venous thromboembolism: a
systematic review and meta-analysis. J Thromb Haemost
2013; 12: 320-328.

15. Larsen TB. Gorst-Rasmussen A, Rasmussen LH, Skjoth F,
Rosenzweig M, Lip GY. Bleeding events among new starters
and switchers to dabigatran compared with warfarin in atrial
fibrillation. Am J Med 2014; 127: 650-656.

16. Raju GS, Gerson L, Das A, et al. American
Gastroenterological Association (AGA) Institute medical
position statement on obscure gastrointestinal bleeding.
Gastroenterology 2007; 133: 1694-1696.

17. Longstreth GF. Epidemiology of hospitalization for acute
upper gastrointestinal hemorrhage: a population-based
study. Am J Gastroenterol 1995; 90: 206-210.

18. Schulman S, Kearon C. Definition of major bleeding in
clinical investigations of antihemostatic medicinal products in
non-surgical patients. J Thromb Haemost 2005; 3: 692-694.

19. Undas A, Zabczyk M. Antithrombotic medications and their
impact on fibrin clot structure and function. J Physiol
Pharmacol 2018; 69: 505-512.

20. Connolly SJ, Ezekowitz MD, Yusuf S, et al. RE-LY Steering
Committee and Investigators. Dabigatran versus warfarin in
patients with atrial fibrillation. N Engl J Med 2009; 361:
1139-1151.

21. Eikelboom JW, Wallentin L, Connolly SJ, et al. Risk of
bleeding with 2 doses of dabigatran compared with warfarin
in older and younger patients with atrial fibrillation: an
analysis of the randomized evaluation of long-term
anticoagulant therapy (RE-LY) trial. Circulation 2011; 123:
2363-2372.

22. Sherwood MW, Nessel CC, Hellkamp AS, et al.
Gastrointestinal bleeding in patients with atrial fibrillation
treated with rivaroxaban or warfarin: ROCKET AF trial. J Am
Coll Cardiol 2015; 66: 2271-2281.

23. Schmiedl S, Rottenkolber M, Szymanski J, et al. Bleeding
complications and liver injuries during phenprocoumon
treatment: a multicentre prospective observational study in
internal medicine departments. Dtsch Arztebl Int 2013; 110:
244-252.

24. Abraham NS, Singh S, Alexander GC, et al. Comparative
risk of gastrointestinal bleeding with dabigatran, rivaroxaban,
and warfarin: population based cohort study. BMJ 2015; 350:
h1857. doi: http://dx.doi.org/10.1136/bmj.h1857.

25. Loffredo L, Perri L, Violi F. Impact of new oral
anticoagulants on gastrointestinal bleeding in atrial
fibrillation: a meta-analysis of interventional trials. Dig
Liver Dis 2015; 47: 429-431.

26. Manatsathit W, Al-Hamid H, Leelasinjaroen P, Hashmi U,
McCullough PA. Management of gastrointestinal bleeding in
patients anticoagulated with dabigatran compared with
warfarin: a retrospective, comparative case review.
Cardiovasc Diagn Ther 2014; 4: 224-231.

27. Wychowski MK, Kouides PA. Dabigatran-induced
gastrointestinal bleeding in an elderly patient with moderate
renal impairment. Ann Pharmacother 2012; 46: e10. doi:
http://dx.doi.org/10.1345/aph.1Q747

28. Sherid M, Sifuentes H, Sulaiman S, et al. Risk of
gastrointestinal bleeding with dabigatran: a head-to-head
comparative study with rivaroxaban. Digestion 2014; 90:
137-146.

940



29. Albrecht H, Hagel WH, Hagel AF, Neurath MF, Raithel M.
Double-balloon enteroscopy-detected lipid islets in the small
bowel are strong predictors of cardiovascular disease when
associated with angiectasia and bleeding. J Gastrointest
Liver Dis 2016; 25: 293-300.

30. Heidbuchel H, Verhamme P, Alings M, et al. Updated
European Heart Rhythm Association Practical Guide on the
use of non-vitamin K antagonist anticoagulants in patients
with non-valvular atrial fibrillation. Europace 2015; 17:
1467-1507.

31. Miklosz J, Kalaska B, Mogielnicki A. Pharmacogenetic
considerations of anticoagulant medication. J Physiol
Pharmacol 2018; 69: 491-504.

R e c e i v e d : September 28, 2019
Ac c e p t e d : December 30, 2019

Author’s address: Dr. Heinz Albrecht, Internisten am Ring,
Aeussere Sulzbacher Str. 8-10, 90489 Nuernberg, Germany.
E-mail: heinz.albrecht@gmx.net

941


