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Non-vitamin K antagonist oral anticoagulants (NOACs) are more commonly used to prevent atrial fibrillation (AF) patients
from thromboembolic events than vitamin K antagonists (VKAs). However, the gastrointestinal bleeding (GIB) risk in the
Asian AF patients associated with NOACs in comparison with VKAs remained unaddressed.
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| 1. Introduction

The overall atrial fibrillation (AF) prevalence is about 1% worldwide, and nearly 10% in populations older than 80 years old
[, stroke prevention in the AF patients is an important issue because patients with AF have an approximately five times
higher risk of stroke than those without AF &3], The resulting mortality and bed-ridden status bring plenty of problems in
terms of medical expenditure and long-term care [,

Non-vitamin K antagonist oral anticoagulants (NOACs) involve dabigatran, which inhibits thrombin, and rivaroxaban,
apixaban, and edoxaban, which inhibit factor Xa. NOACs have some advantages, such as minor drug-food or drug-drug
interactions and no need for laboratory monitoring. Besides, Asian AF patients under vitamin K antagonists (VKAs,
warfarin) use easily encountered bleeding events and would seldom reach an optimal international normalized ratio
control when taking VKAs.

Moreover, Asian AF patients have more risks of stroke/systemic embolism, ischemic stroke, and hemorrhagic stroke than
non-Asians under VKAs use Bl Therefore, NOAC use is recommended in non-Asia areas E7E. However, the
gastrointestinal safety remains an essential concern of NOAC use.

Gastrointestinal bleeding (GIB) resulting from NOACs is potentially life-threatening 219, However, the current non-Asia
meta-analyses are controversial. According to the meta-analysis performed by Holster et al., a 1.6- and 1.5-fold increased
GIB risk among dabigatran and rivaroxaban users was reported, respectively 1. A subsequent meta-analysis by Rong et
al. discovered no increased GIB risk associated with NOACs (12, On the other hand, a meta-analysis by Wang et al. (18]
mentioned that with VKAs use, Asian patients had similar GIB to non-Asian patients, and the risk of GIB with standard-
dose NOACs was higher than that with warfarin. However, such the observation might be modified by races. The
hypothesis is that the concomitant antiplatelet therapy and the use of proton pump inhibitors might be independent factors
to influence the GIB risk. As time goes on, further studies including the GIB risk of the Asian AF patients taking different
NOACs (rivaroxaban, dabigatran, apixaban, and edoxaban) compared with VKAs are being published. Therefore, this
study aimed to apply the up-to-date trials and real-world studies to investigate the GIB risk in the Asian AF population
using NOACs and VKAs. The Gl safety of different NOACs versus VKAs was also evaluated.

| 2. Discussion

This study was the first meta-analysis investigating the GIB risk associated with NOACs in Asian AF patients. It
highlighted the real situations of GIB resulting from NOACs use in Asia. Our study recruited more than 200,000 patients.
We used the rigorous article appraisal tools such as ROB 2.0 for RCTs and ROBINS-I for retrospective studies.

According to this study, overall, NOACs cause less risk of GIB than conventional VKAs. Among them, apixaban seemed
to bring about the lowest risk of GIB compared with VKAs, though we could not evaluate the publication bias due to the
limited number of enrolled studies. Rivaroxaban was noted with the highest risk of GIB in current analyses.

We set the primary outcome of “any” GIB instead of “major” GIB because clinical decision making is often affected by the
GIB signs related to NOACs and VKAs. A major GIB analysis was also performed and the result was similar to any GIB
(Figure S4). Except for major GIB, physicians usually hold NOACs or VKAs if the other GIB conditions were suspected,



not only focusing on major GIB. Therefore, our study was close to the real-world circumstances. Additionally, we excluded
the studies which probably used the identical database or the same population to increase the validity of the meta-
analysis. We recruited only Asian patients to emphasize the clinical practicality when physicians prescribe NOACs.

Our study revealed NOACs Gl safety versus VKAs and presented different NOACs versus VKAs for the Asian AF
population. Previous systematic reviews and meta-analyses reported mainly non-Asians and did not separate AF from the
other diseases that also need NOACs treatment. One systematic review and meta-analysis revealed a similar risk of
major GIB between NOACs and conventional anticoagulants 4. However, it included patients with AF and venous
thromboembolism (VTE). Among the AF patients, they were almost all non-Asians. The other systematic review and meta-
analysis enrolling data from RCTs and real-world studies reported no significant difference in the risk of major GIB
between the patients receiving NOACs and conventional anticoagulants. Rivaroxaban users had a 39% increase in the
risk for major GIB (3. However, the recruited patients were nearly from the non-Asia regions. Furthermore, they did not
focus on the AF population and not consider the dosage difference between the enrolled studies. Another large-scale
network meta-analysis showed that apixaban and edoxaban had the most favorable major GIB safety profile, while
rivaroxaban and dabigatran were the least safe 1€, Although the primary outcome was similar to our study and the
population was large, it did not focus on Asian AF population and might cause selection bias. We used a more precise
statistical method such as HRs, which can represent instantaneous risk over the study period time, or some subset
thereof. HRs suffer somewhat less from selection bias concerning the endpoints chosen and can indicate the risks that
happen before the endpoint. Therefore, our study could offer a significant and favorable choice of NOACs for clinicians
and give patients medical advice about the real GIB risk data.

Different from other areas of the world, NOACs are beneficial for the Asian population and result in less GIB risk. In the
non-Asian population, the use of NOACs seems to cause a higher risk of GIB than the Asian population. Holster et al.
revealed an increased risk of GIB among NOAC users compared with standard care (pooled OR = 1.45), although
significant heterogeneity existed regarding the choice of drugs and the indications of anticoagulation. The other meta-
analysis recruiting mainly studies from the USA, New Zealand, and Europe revealed a slightly higher risk of GIB with
dabigatran compared with VKAs. In contrast, no significant difference was found between rivaroxaban and VKAs for GIB
risk 2. Another meta-analysis showed that rivaroxaban, high-dose dabigatran, and edoxaban should not be prescribed to
patients with high GIB risk 28], However, this study did not solely enroll Asians.

We disclosed that overall NOACs presented better than VKAs in GIB for the Asian AF population. Previously, a new score
system which was named “SAMe-TT2R2" could predict the quality of anticoagulation control among patients with AF on
VKAs 2 Based on Chan's study, the time in therapeutic range (TTR) decreased progressively with increasing SAMe-
TT2R2 score (p: 0.016). When the cut-off value of SAMe-TT2R2 score was set at 2, the sensitivity and specificity to
predict TTR < 70% were 85.7% and 17.8%, respectively 29, |n the Chinese AF patients, the SAMe-TT2R2 score has a
good correlation with TTR. For example, a female Asian’'s SAMe-TT2R2 score is at least three, high in the baseline. Then
low TTR could cause VKA-related GIB. Therefore, NOACs are a better choice for Asians than VKAs.

We recruited two RCTs in this meta-analysis. Only one enrolled RCT showed some concerns in bias due to deviations
from intended interventions because the selected group using NOACs might have less GIB risk. It also showed some
concerns in bias in the selection of the reported result. Nevertheless, these two RCTs were very significant for this study
because there were few RCTs about NOACs GIB in Asia. Although RCTs have advantages in the GRADE system, they
may not reflect the real situations of the AF population in Asia. First, RCTs with limited follow-up can potentially
underestimate the long-term benefits of treatment and may fail to detect delayed hazards. A post-trial follow-up of RCTs,
which means extended follow-up starting after the end of the scheduled period of the original trial is needed. It is essential
not only to define the impact of a long-term intervention but also to ascertain the safety profile. Moreover, potential
hazards may not be obvious during the duration of trial follow-up 2. Second, RCTs usually pay attention to major GIB
only, which might lead to an underestimation of all GIB. Third, we need real-world data to distinguish GIB risk from
different NOAC because it is impossible to perform head-to-head RCTs currently. In addition, the Asian AF patients only
accounted for about 10% in the pivotal RCTs. Therefore, we need to recruit the postmarketing studies and the
retrospective observational studies for more accurate data. Besides, physicians might avoid prescribing NOACs for the
patients at high risk of GIB in the real-world clinical conditions. Our study contained two RCTs and four retrospective
studies, which was close to the real-world practice situations. They were also strictly evaluated by the current appraisal
tools from the Cochrane system. There were still some biases in our enrolled retrospective studies. They had serious
performance in bias in the selection of participants into the study, which was probably due to ICD codes not precise in the
diagnosis from the database. There was a low risk of bias in the classification of interventions and bias in missing data
because the clinical setting was prominent while GIB happened and the database was intact in several Asian
countries/regions (Taiwan, Korea, Japan, China/Hong Kong, etc.). A serious risk of bias due to deviations from intended



interventions was originated from unseen biases such as the methods of study design, patient’s lifestyle and eating habits,
body mass index, and alcohol/betel nut/smoking. A serious risk of bias in the measurement of outcomes happened
because sometimes clinical conditions such as bloody sputum or food digestion color were mistaken as GIB. A moderate
risk of bias in the selection of the reported result was evaluated because there might be some negative result data not
reported. The definite conclusions could not be just based on these studies.

Recently, the FDA issued a renewed dabigatran safety announcement, which reported a higher GIB risk (HR = 1.28; 95%
Cl, 1.14 to 1.44) in contrast with warfarin [2223], Besides, the postmarketing pharmacovigilance studies showed adverse
drug reactions of GIB in Japan, Australia, Canada, and the USA [241[25]26](27]

NOACSs, mainly rivaroxaban and dabigatran, were considered more dangerous in GIB. However, the apixaban and the
edoxaban observational studies re-defined the GIB risk. One study revealed the non-major bleeding (including GIB) was
substantially less frequent in apixaban than in warfarin 28, Another first head-to-head Korean study made a comparison of
the effectiveness and safety between rivaroxaban and edoxaban and showed that edoxaban had a trend toward less GIB
(29, The results from these two studies were similar to our study. However, we still need more observational studies from
other countries in Asia to establish the NOACs Gl safety profile in the future.

Our studies had some limitations. First, not all Asian countries were included, and the results could not be applied to the
whole Asian population. Second, the apixaban and the edoxaban head-to-head studies are still lacking because the
marketed time was shorter than that of dabigatran and rivaroxaban. Third, we calculated the HR of GIB from different
NOACs compared with VKAs, but our enrolled studies did not uniformly use the same definition of GIB event and did not
describe the source of GIB at all. Finally, we did not focus on the meta-analyses of the different doses of NOACs versus
VKAs for GIB risk because few studies included this concern. In our enrolled articles, only Yamashita et al. [49] and Chan
et al. [51] had analyzed the GIB risk of standard-dose and low-dose NOACs compared with VKAs. The result of meta-
analyses was shown in Figure S5, which suggested that low-dose NOACs was significantly associated with a lower risk of
GIB than standard-dose NOACs compared with VKAs.

References

1. Svennberg, E.; Engdahl, J.; Al-Khalili, F.; Friberg, L.; Frykman, V.; Rosenqvist, M. Mass screening for untreated atrial
fibrilla-tion: The STROKESTOP study. Circulation 2015, 131, 2176-2184.

2. Gladstone, D.J.; Bui, E.; Fang, J.; Laupacis, A.; Lindsay, M.P.; Tu, J.V,; Silver, F.L.; Kapral, M.K. Potentially preventable
strokes in high-risk patients with atrial fibrillation who are not adequately anticoagulated. Stroke 2009, 40, 235-240.

3. Henninger, N.; Goddeau, R.P.; Karmarkar, A.; Helenius, J.; McManus, D.D. Atrial fibrillation is associated with a worse
90-day outcome than other cardioembolic stroke subtypes. Stroke 2016, 47, 1486-1492.

4. Wang, G.; Tong, X.; George, M.G. Atrial fibrillation associated costs for stroke hospitalizations of medicare beneficiaries
in the stroke belt of the United States. J. Atr. Fibrillation 2013, 5, 7-11.

5. Chiang, C.E.; Wang, K.L.; Lip, G.Y. Stroke prevention in atrial fibrillation: An Asian perspective. Thromb. Haemost.
2014, 111, 789-797.

6. Ageno, W.; Gallus, A.S.; Wittkowsky, A.; Crowther, M.; Hylek, E.M.; Palareti, G. Oral anticoagulant therapy:
Antithrombotic therapy and prevention of thrombosis, 9th ed: American college of chest physicians evidence-based
clinical practice guidelines. Chest 2012, 141, e44S—e88S.

7. Verma, A.; Cairns, J.A.; Mitchell, L.B.; Macle, L.; Stiell, .G.; Gladstone, D.; McMurtry, M.S.; Connolly, S.; Cox, J.L.;
Dorian, P.; et al. Focused update of the Canadian cardiovascular society guidelines for the management of atrial
fibrillation. Can. J. Cardiol. 2014, 30, 1114-1130.

8. Heidbuchel, H.; Verhamme, P.; Alings, M.; Antz, M.; Hacke, W.; Oldgren, J.; Sinnaeve, P.; Camm, A.J.; Kirchhof, P.
EHRA practical guide on the use of new oral anticoagulants in patients with non-valvular atrial fibrillation: Executive
summary. Eur. Heart J. 2013, 34, 2094-2106.

9. Boland, M.; Murphy, M.; Murphy, M.; McDermott, E. Acute-onset severe gastrointestinal tract hemorrhage in a
postoperative patient taking rivaroxaban after total hip arthroplasty: A case report. J. Med. Case Rep. 2012, 6, 129—
129.

10. Feinberg, J.; Grabowitz, L.; Rotman-Pikielny, P.; Berla, M.; Levy, Y. Dabigatran etexilate linked to fatal gastrointestinal
hem-orrhage. Isr. Med. Assoc. J. 2014, 16, 388-389.

11. Holster, I.L.; Valkhoff, V.E.; Kuipers, E.J.; Tjwa, E.T.T.L. New oral anticoagulants increase risk for gastrointestinal
bleeding: A systematic review and meta-analysis. Gastroenterology 2013, 145, 105-112.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Rong, F.; Jia, B.; Huang, P.; Lynn, H.S.; Zhang, W. Safety of the direct-acting anticoagulants in patients with atrial
fibrillation: A meta-analysis. Thromb. Res. 2015, 135, 1117-1123.

Wang, K.L.; Lip, G.Y.H.; Lin, S.J.; Chiang, C.E. Non-vitamin K antagonist oral anticoagulants for stroke prevention in
Asian patients with nonvalvular atrial fibrillation: Meta-analysis. Stroke 2015, 46, 2555-2561.

Miller, C.S.; Dorreen, A.; Martel, M.; Huynh, T.; Barkun, A.N. Risk of gastrointestinal bleeding in patients taking non-
vitamin K antagonist oral anticoagulants: A systematic review and meta-analysis. Clin. Gastroenterol. Hepatol. 2017,
15, 1674-1683.

Gu, Z.C.; Wei, A.H.; Zhang, C.; Wang, X.H.; Zhang, L.; Shen, L.; Li, Z.; Pan, M.M.; Liu, X.Y.; Pu, J.; et al. Risk of major
gas-trointestinal bleeding with new vs conventional oral anticoagulants: A systematic review and meta-analysis. Clin.
Gastroenterol. Hepatol. 2019, 18, P792-799.

Guo, W.Q.; Chen, X.H.; Tian, X.Y.; Li, L. Differences in gastrointestinal safety profiles among novel oral anticoagulants:
Evi-dence from a network meta-analysis. Clin. Epidemiol. 2019, 11, 911-921.

He, Y.; Wong, I.C.K,; Li, X.; Anand, S.; Leung, W.K.; Siu, C.W.; Chan, E.W. The association between non-vitamin K
antagonist oral anticoagulants and gastrointestinal bleeding: A meta-analysis of observational studies. Br. J. Clin.
Pharmacol. 2016, 82, 285-300.

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

Apostolakis, S.; Sullivan, R.M.; Olshansky, B.; Lip, G.Y.H. Factors affecting quality of anticoagulation control among
patients with atrial fibrillation on warfarin: The SAMe-TT2Rz2 score. Chest 2013, 144, 1555-1563.

Chan, P.H.; Hai, J.J.; Chan, E.W.; Li, W.H.; Tse, H.F.; Wong, I.C.K.; Lip, G.Y.H.; Siu, C.W. Use of the SAMe-TT2R2
score to predict good anticoagulation control with Warfarin in Chinese patients with atrial fibrillation: Relationship to
ischemic stroke incidence. PLoS ONE 2016, 11, e0150674—e0150674.

Llewellyn-Bennett, R.; Bowman, L.; Bulbulia, R. Post-trial follow-up methodology in large randomized controlled trials: A
systematic review protocol. Syst. Rev. 2016, 5, 214-214.

U.S Food & Drug Administration FDA Drug Safety Communication: FDA Study of Medicare Patients Finds Risks Lower
for Stroke and Death but Higher for Gastrointestinal Bleeding with Pradaxa (Dabigatran) Compared to Warfarin.
Available online: https://www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-study-
medicare-patients-finds-risks-lower-stroke-and-death-higher (accessed on10 January 2020).

Graham, D.J.; Reichman, M.E.; Wernecke, M.; Zhang, R.; Southworth, M.R.; Levenson, M.; Sheu, T.-C.; Mott, K.;
Goulding, M.R.; Houstoun, 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.

Kuroda, Y.; Hirayama, C.; Hotoda, H.; Nishikawa, VY.; Nishiwaki, A. Postmarketing safety experience with edoxaban in
Japan for thromboprophylaxis following major orthopedic surgery. Vasc. Health Risk Manag. 2013, 9, 593-598.

Southworth, M.R.; Reichman, M.E.; Unger, E.F. Dabigatran and postmarketing reports of bleeding. N. Engl. J. Med.
2013, 368, 1272-1274.

McDonald, C.J.; Kalisch Ellett, L.M.; Barratt, J.D.; Caughey, G.E. A cross-country comparison of rivaroxaban
spontaneous adverse event reports and concomitant medicine use with the potential to increase the risk of harm. Drug
Saf. 2014, 37, 1029-1035.

McDonald, C.J.; Kalisch Ellett, L.M.; Barratt, J.D.; Caughey, G.E. An international comparison of spontaneous adverse
event reports and potentially inappropriate medicine use associated with dabigatran. Pharm. Drug Saf. 2015, 24, 399—
405.

Bahit, M.C.; Lopes, R.D.; Wojdyla, D.M.; Held, C.; Hanna, M.; Vinereanu, D.; Hylek, E.M.; Verheugt, F.; Goto, S.;
Alexander, J.H.; et al. Non-major bleeding with apixaban versus warfarin in patients with atrial fibrillation. Heart 2017,
103, 623-628.

Lee, S.R.; Choi, E.K.; Han, K.D.; Jung, J.H.; Oh, S.; Lip, G.Y.H. Comparison of once-daily administration of Edoxaban
and Rivaroxaban in Asian patients with atrial fibrillation. Sci. Rep. 2019, 9, 6690-6690.

Retrieved from https://encyclopedia.pub/entry/history/show/15268



