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Abstract
Introduction: Atrial fibrillation (AF) significantly heightens stroke risk, which can be mitigated through
anticoagulation therapy. Although warfarin was traditionally employed for this purpose, the use of direct-
acting oral anticoagulants (DOACs) is on the rise.

Methods: This retrospective study, which spanned from June 2016 to January 2018, focused on adult patients
diagnosed with AF. Their treatments, either via warfarin or DOACs (apixaban, rivaroxaban, and dabigatran),
were evaluated. Data analysis was done using Statistical Product and Service Solutions (SPSS, version 21;
IBM SPSS Statistics for Windows, Armonk, NY). This study aims to evaluate the safety and effectiveness of
DOACs versus warfarin in preventing thromboembolic complications among Saudi patients with AF.

Results: A total of 396 patients with AF, averaging 66 ± 14 years of age, were part of the study. Among them,
there were slightly more female patients (205 or 51.8%). The majority of patients (223 or 56.3%) were treated
with a DOAC, while the rest (173 or 43.7%) received warfarin. Furthermore, 93 patients (23.5%) were taking
anti-platelet drugs. Statistically, the rate of ischemic stroke was significantly higher among patients treated
with DOACs than with warfarin (p=0.005), but bleeding rates were similar in both groups. Specifically, the
DOACs apixaban and rivaroxaban showed a significant association with the occurrence of stroke when
compared to warfarin (p=0.012 and p=007, respectively).

Conclusion: Overall, both DOACs and warfarin presented similar results regarding hemorrhagic
complications when treating AF patients. However, the DOACs apixaban and rivaroxaban displayed higher
risks of ischemic stroke compared to warfarin.

Categories: Hematology
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Introduction
Atrial fibrillation (AF) is a common arrhythmia, affecting approximately 0.51% of people worldwide [1]. It
significantly raises the risk of thromboembolic complications, notably stroke [2]. The primary treatment for
AF patients to avoid these incidents is anticoagulation therapy [3].

For years, warfarin, a vitamin K antagonist, has been used to prevent stroke in AF patients [4]. A 2013 study
by Björck et al. revealed a 50.4% reduction in the ischemic stroke risk in AF patients treated with warfarin
[5]. The drug’s oral administration and easy availability make it advantageous. However, it also demands
regular lab tests for monitoring and interacts with various other drugs [6].

In recent years, direct-acting oral anticoagulants (DOACs) emerged as an alternative to warfarin for patients
with AF. Currently, the FDA has approved the DOACs rivaroxaban, apixaban, dabigatran, and edoxaban to
prevent thromboembolic episodes in AF patients. This approval is backed by significant findings from
randomized controlled trials [7-10]. These DOACs offer several benefits, such as oral administration, fewer
hemorrhagic complications, no requirement for constant lab monitoring, and improved patient adherence
[11]. However, their availability is not as widespread as warfarin, and as newer arrivals, limited data are
comparing their safety and effectiveness to warfarin [12].

This study aims to evaluate the safety and effectiveness of DOACs in comparison to warfarin for
anticoagulation treatment in Saudi patients with AF. We aim to disclose the clinical outcomes and
complications that AF patients encounter while on anticoagulation.

Materials And Methods
This retrospective study was performed at a secondary care hospital in Riyadh, Saudi Arabia. It focused on
adult patients aged 18 years and older diagnosed with AF between June 2016 and January 2018. A total of

1

 
Open Access Original
Article  DOI: 10.7759/cureus.58886

How to cite this article
Almegren M (April 24, 2024) Efficacy and Safety of Direct Oral Anticoagulants Versus Warfarin in Saudi Patients With Atrial Fibrillation. Cureus
16(4): e58886. DOI 10.7759/cureus.58886

https://www.cureus.com/users/744612-mosaad-almegren
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


396 patients were included in the study. AF diagnosis was determined based on echocardiogram (ECG)
findings, as recorded in the electronic medical records system.

Only AF patients who were treated with DOACs such as apixaban, rivaroxaban, dabigatran, or warfarin were
relevant to this study. Edoxaban was not available in our hospital at the time of the study. Patients treated
with anticoagulation for reasons other than AF and pediatric patients were excluded.

Using a standardized data collection form, we gathered vital information from patient medical records. This
information included demographic data, type and dosage of anticoagulants, use of antiplatelets, co-
morbidities, CHADS2 score, HAS-BLED score, and outcomes, including stroke, bleeding, and death. We
assessed creatinine clearance (CrCl) using the Cockcroft-Gault equation. This equation considers the
patient’s gender, age, serum creatinine levels, and body weight [13].

During the initial evaluation of AF, the CHADS2 score was used to assess all patients’ risk for
thromboembolic complications. This score takes into account the patient’s age, hypertension presence,
congestive heart failure, diabetes mellitus, and stroke history [14]. Anticoagulation therapy is initiated based
on the American Heart Association/American College of Cardiology guidelines.

The baseline HAS-BLED score was also calculated to evaluate the risk of hemorrhagic complications during
anticoagulation therapy. This score takes into account factors such as the patient’s age, medication history,
alcohol intake, and co-existing conditions such as hypertension, bleeding issues, stroke, and abnormal
kidney and liver function [15]. A HAS-BLED score of 3 or higher indicates a significant bleeding risk.

Major bleeding was identified according to the International Society on Thrombosis and Haemostasis (ISTH)
criteria [16]. This definition encompasses any bleeding episode causing death, bleeding at a crucial
anatomical site such as intracranial, pericardial bleeding, or bleeding that results in a 2 g/dL drop in
hemoglobin levels or the need for a transfusion of two units of packed red blood cells.

Data were evaluated utilizing Statistical Product and Service Solutions (SPSS, version 21; IBM SPSS
Statistics for Windows, Armonk, NY). For quantitative variables (such as age, CrCl, CHADS2, and HAS-BLED
scores), the mean and standard deviation were calculated. Frequencies and percentages were determined for
qualitative variables such as gender, co-morbidities, anticoagulation therapy, and complication occurrence.
The Pearson chi-square test and Mann-Whitney U tests compared the outcomes of patients treated with
DOACs and those treated with warfarin. A P value of less than 0.05 was deemed statistically significant for all
data analyses.

The hospital Ethics Review Committee approved the commencement of this study. Given its retrospective
design, it required no funding.

Results
This study included 396 patients diagnosed with AF, of which 223 (56.3%) received DOACs and 173 (43.7%)
were treated with warfarin. Of the patients treated with DOACs, 138 (61.8%) received apixaban, 40 (17.9%)
were assigned dabigatran, and 45 (20.2%) had rivaroxaban therapy. The participants' mean age was 66±14
years. Out of them, 191 (48.2%) were males, and 205 (51.8%) were females. They were followed up for a
median duration of 12 months, ranging from 0 to 39 months (Table 1).
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Baseline characteristics Total, N = 396 (%) DOACs, N = 223 (%) Warfarin, N = 173 (%) P value

Age (years), mean ± SD 66 ± 14 69 ± 14 63 ± 15 <0.001

Males, N (%) 191 (48.2) 97 (50.8) 94 (49.2) 0.032

Weight (kg) mean ± SD 80 ± 19 81 ± 19 79 ± 19 0.238

Comorbidities: DM 217 (54.8) 120 (55.3) 97 (44.7) <0.001

HTN 258 (65.2) 152 (58.9) 106 (41.1) <0.001

Heart failure 135 (34.2) 71 (52.6) 64 (47.4) 0.336

Ischemic stroke 74 (18.7) 46 (62.2) 28 (37.8) 0.299

Hemorrhagic stroke 20 (5.1) 19 (95) 1 (5) 0.001

ESRD 38 (9.6) 12 (31.6) 26 (68.4) 0.001

CHADS score, mean ± SD 2 ± 1.2 2.3 ± 1.3 1.7 ± 1.0 0.009

HAS-BLED score, mean ± SD 1.7 ± 1.2 2.0 ± 1.3 1.3 ± 0.8 <0.001

Creatinine clearance, mean ± SD 78 ± 40 84 ± 36 69 ± 44 0.012

ASA 76 (19.2) 45 (59.2) 31 (40.8) 0.571

Plavix 11 (2.8) 9 (81.8) 2 (18.2) 0.123

ASA+Plavix 6 (1.5) 5 (83.3) 1 (16.7) 0.238

Platelet count (x 109/uL) 258 ± 106 257 ± 114 258 ± 96 0.708

Hemoglobin (g/dL) 12.7 ± 2.5 13.2 ± 2.6 12.0 ± 2.3 0.007

TABLE 1: Baseline characteristics of patients who were treated with DOACs compared to those
who received warfarin.
P value is considered significant (P<0.05).

DOACs: direct-acting oral anticoagulants

Hypertension was the most common comorbidity present in 65.2% (258) of the patients. Other notable
conditions were diabetes mellitus in 54.8% (217), heart failure in 34.2% (135), end-stage renal disease in
9.6% (38), ischemic stroke in 18.7% (74), and hemorrhagic stroke in 5.1% (20) patients. Additionally, 23.5%
(93) of the patients were also taking anti-platelet medications. Both the baseline CHADS2 and HAS-BLED
scores were significantly higher in patients using DOACs compared to those treated with warfarin (p=0.009
and p<0.001, respectively). Hemorrhagic stroke history also significantly increased in the DOACs group
(p=0.001). The patient’s renal function, determined by creatinine clearance, was considerably lower in
patients prescribed warfarin compared to those on DOACs (p=0.012).

In total, 13 patients (5.8%) on DOACs were diagnosed with new ischemic stroke compared to only one
patient (0.6%) on warfarin (p=0.05). Major bleeding, any bleeding, and mortality showed similar rates across
both groups. Table 2 examines the outcomes of patients administered DOACs versus those given warfarin.
Out of the 396 total patients, 43 (10.8%) died during the study. Figure 1 underscores the complications in our
study group, categorized according to anticoagulation type.
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 DOAC (n=223), N (%) Warfarin (n=173), N (%) P value

Stroke 13 (92.9) 1 (7.1) 0.005

Major bleeding 5 (45.5) 6 (54.5) 0.544

Any bleeding 13 (59.1) 9 (40.9) 0.787

Death 27 (62.8) 16 (37.2) 0.333

TABLE 2: Outcomes of patients received DOACs vs. warfarin.
The data are represented as numbers and percentages.

P value is considered significant (p<0.05).

FIGURE 1: Complications with anticoagulation therapy, reported as a
percentage of outcomes from the total number of patients who received
each drug.
The data are represented as numbers and percentages.

The DOACs apixaban and rivaroxaban exhibited a significant association with ischemic stroke compared to
warfarin (p=0.012 and p=0.007, respectively). However, the rates of major and any bleeding were comparable
between these groups. Dabigatran showed no significant difference from warfarin in terms of patient
outcomes.

Tables 3-4 summarize the outcomes in patients who were treated with apixaban and rivaroxaban compared
to those who received warfarin.
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 Apixaban (n=138), N (%) Warfarin (n=173), N (%) P value

Stroke 8 (88.9) 1 (11.1) 0.012

Major bleeding 2 (25) 6 (75) 0.308

Any bleeding 6 (40) 9 (60) 0.727

Death 14 (46.7) 16 (53.3) 0.726

TABLE 3: Comparison of outcomes in patients who received apixaban vs. warfarin.
The data are represented as numbers and percentages.

P value is considered significant (p<0.05).

 Rivaroxaban (n=45) N (%) Warfarin (n=173) N (%) P value

Stroke 4 (80) 1 (20) 0.007

Major bleeding 0 (0) 6 (100) 0.349

Any bleeding 2 (18.2) 9 (81.8) 1.000

Death 6 (27.3) 16 (72.7) 0.418

TABLE 4: Comparison of outcomes in patients who received rivaroxaban vs. warfarin.
The data are represented as numbers and percentages.

P value is considered significant (p<0.05).

The assessment of patients treated with DOACs was conducted to determine if they received an appropriate
dosage according to FDA guidelines. Out of 223 patients receiving DOACs, 71.7% (160) received an
appropriate dose based on FDA recommendations, while 28.3% (63) received an inappropriate one
considering age, weight, and renal function. A comparison between the 160 patients on an appropriate DOAC
dose and the 173 patients on warfarin revealed a significant relation with stroke for DOACs (p=0.031).
Despite higher risks of major bleeding and any bleeding linked to warfarin use, our data did not reach
statistical significance (p=0.28, p=0.34). When the 63 patients who received an inappropriate DOAC dose
were compared to the 173 warfarin users, it was disclosed that inappropriate DOAC dosage again posed a
significant stroke risk (p=0.002).

Discussion
This study evaluated the safety and effectiveness of DOACs in comparison to warfarin in treating Saudi
patients with AF. Overall, DOACs were linked with an increased risk of ischemic stroke compared to
warfarin. However, both had similar rates of bleeding complications and mortality. According to numerous
prior reports, there is no significant difference between DOACs and warfarin in terms of overall mortality
[17,18]. However, a recent study showed that, in the long term, AF patients using DOACs may have a better
survival rate than those on warfarin [19]. Separately, a study involving over 100,000 AF patients from the UK
offered mixed results. It indicated that the DOAC apixaban had the fewest bleeding complications.
Contrarily, the mortality rate was higher for patients on rivaroxaban and low-dose apixaban compared to
those on warfarin [20].

The DOACs apixaban and rivaroxaban have shown an increased risk of stroke compared to patients treated
with warfarin. In our study, this elevated stroke risk associated with DOACs may be attributed to underlying
patient characteristics. Specifically, patients receiving DOACs were older and had higher baseline CHADS
and HAS-BLED scores than those prescribed warfarin. Additionally, the comparatively short half-life of
DOACs could contribute to the increased stroke risk.

A secondary analysis of the ROCKET AF clinical trial found similar rates of stroke and thromboembolic
complications among AF patients treated with rivaroxaban and warfarin [21]. Conversely, a study by Gupta et
al. reported a lower stroke risk among AF patients treated with the DOAC apixaban compared to those
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treated with warfarin [22]. Another large-scale study, encompassing over 100,000 AF patients, indicated that
DOACs were associated with a higher risk of stroke compared to warfarin. This trend persisted when all four
DOACs - rivaroxaban, apixaban, dabigatran, and edoxaban - were compared to warfarin [23].

In the same study, it was suggested that warfarin’s pharmacological properties, particularly its longer
duration of action, might lead to more effective anticoagulation and a lower risk of ischemic stroke
compared to DOACs [23]. Further investigations involving patients of diverse age groups, weights, and co-
morbidities are necessary to reconcile these discrepancies in the literature.

No significant difference in major or any bleeding episodes was observed among our patients receiving
DOACs and warfarin. It contradicts a meta-analysis involving over 2.3 million AF patients, where DOACs
were linked to a lower risk of hemorrhagic complications compared to warfarin treatment [24]. A further
subgroup analysis on an AF patient cohort revealed that, among DOACs, apixaban and dabigatran were
specifically associated with a lower likelihood of bleeding than warfarin. However, this association was not
found with rivaroxaban use [25].

Patients treated with warfarin showed a markedly lower baseline creatinine clearance compared to those
who received DOACs. Warfarin has been the drug of choice for anticoagulants in patients with end-stage
renal disease (ESRD) [26]. However, in a randomized controlled trial by Stanifer et al., it was found that, in
patients with AF and CrCl between 25 and 30 mL/min, the DOAC apixaban resulted in fewer bleeding
episodes than warfarin [27]. Additionally, a recent systematic review found similar safety and effectiveness
between warfarin and DOACs in AF patients with kidney disease and a CrCl range of 15-60 mL/min [28].

This study has limitations, including its retrospective, single-center nature and relatively small sample size,
which may not adequately power the comparisons between DOACs and warfarin. Further research, through
larger retrospective studies and prospective studies, is needed to effectively evaluate the efficacy and safety
of different anticoagulation medications in the Saudi population with AF.

Conclusions
In our study of Saudi patients with AF, both warfarin and DOACs (including apixaban, dabigatran, and
rivaroxaban) showed comparable rates of bleeding events and all-cause mortality. However, DOACs
presented a higher risk of ischemic stroke than warfarin.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Mosaad Almegren

Acquisition, analysis, or interpretation of data:  Mosaad Almegren

Drafting of the manuscript:  Mosaad Almegren

Critical review of the manuscript for important intellectual content:  Mosaad Almegren

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Prince Mohammed Bin
Abdulaziz Hospital issued approval RCO/23/2019. The research committee at Prince Mohammed Bin
Abdulaziz discussed your research protocol entitled " The efficacy and safety of direct oral anticoagulants
and warfarin in patients with venous thromboembolism and atrial fibrillation". Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
I would like to acknowledge the contribution of American Manuscript Editors for English language editing
services.

2024 Almegren et al. Cureus 16(4): e58886. DOI 10.7759/cureus.58886 6 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


References
1. Lippi G, Sanchis-Gomar F, Cervellin G: Global epidemiology of atrial fibrillation: an increasing epidemic and

public health challenge. Int J Stroke. 2021, 16:217-21. 10.1177/1747493019897870
2. Singer DE, Ziegler PD, Koehler JL, Sarkar S, Passman RS: Temporal association between episodes of atrial

fibrillation and risk of ischemic stroke. JAMA Cardiol. 2021, 6:1364-9. 10.1001/jamacardio.2021.3702
3. Kim D, Yang PS, Sung JH, et al.: Effectiveness and safety of anticoagulation therapy in frail patients with

atrial fibrillation. Stroke. 2022, 53:1873-82. 10.1161/STROKEAHA.121.036757
4. Björck F, Renlund H, Lip GY, Wester P, Svensson PJ, Själander A: Outcomes in a warfarin-treated population

with atrial fibrillation. JAMA Cardiol. 2016, 1:172-80. 10.1001/jamacardio.2016.0199
5. Björck S, Palaszewski B, Friberg L, Bergfeldt L: Atrial fibrillation, stroke risk, and warfarin therapy revisited:

a population-based study. Stroke. 2013, 44:3103-8. 10.1161/STROKEAHA.113.002329
6. Benmira S, Banda ZK, Bhattacharya V: Old versus new anticoagulants: focus on pharmacology . Recent Pat

Cardiovasc Drug Discov. 2010, 5:120-37. 10.2174/157489010791515269
7. Patel MR, Mahaffey KW, Garg J, et al.: Rivaroxaban versus warfarin in nonvalvular atrial fibrillation . N Engl J

Med. 2011, 365:883-91. 10.1056/NEJMoa1009638
8. Granger CB, Alexander JH, McMurray JJ, et al.: Apixaban versus warfarin in patients with atrial fibrillation .

N Engl J Med. 2011, 365:981-92. 10.1056/NEJMoa1107039
9. Connolly SJ, Ezekowitz MD, Yusuf S, et al.: Dabigatran versus warfarin in patients with atrial fibrillation . N

Engl J Med. 2009, 361:1139-51. 10.1056/NEJMoa0905561
10. Giugliano RP, Ruff CT, Braunwald E, et al.: Edoxaban versus warfarin in patients with atrial fibrillation . N

Engl J Med. 2013, 369:2093-104. 10.1056/NEJMoa1310907
11. Abdelnabi M, Benjanuwattra J, Okasha O, Almaghraby A, Saleh Y, Gerges F: Switching from warfarin to

direct-acting oral anticoagulants: it is time to move forward!. Egypt Heart J. 2022, 74:18. 10.1186/s43044-
022-00259-9

12. Hendriks T, McGregor S, Rakesh S, Robinson J, Ho KM, Baker R: Patient satisfaction after conversion from
warfarin to direct oral anticoagulants for patients on extended duration of anticoagulation for venous
thromboembolism - The SWAN study. PLoS One. 2020, 15: 10.1371/journal.pone.0234048

13. Cockcroft DW, Gault MH: Prediction of creatinine clearance from serum creatinine . Nephron. 1976, 16:31-
41. 10.1159/000180580

14. Gage BF, Waterman AD, Shannon W, Boechler M, Rich MW, Radford MJ: Validation of clinical classification
schemes for predicting stroke: results from the National Registry of Atrial Fibrillation. JAMA. 2001,
285:2864-70. 10.1001/jama.285.22.2864

15. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HJ, Lip GY: A novel user-friendly score (HAS-BLED) to
assess 1-year risk of major bleeding in patients with atrial fibrillation: the Euro Heart Survey. Chest. 2010,
138:1093-100. 10.1378/chest.10-0134

16. Schulman S, Kearon C: Definition of major bleeding in clinical investigations of antihemostatic medicinal
products in non-surgical patients. J Thromb Haemost. 2005, 3:692-4. 10.1111/j.1538-7836.2005.01204.x

17. Mentias A, Saad M, Michael M, et al.: Direct oral anticoagulants versus warfarin in patients with atrial
fibrillation and valve replacement or repair. J Am Heart Assoc. 2022, 11:e026666. 10.1161/JAHA.122.026666

18. Roetker NS, Lutsey PL, Zakai NA, Alonso A, Adam TJ, MacLehose RF: All-cause mortality risk with direct oral
anticoagulants and warfarin in the primary treatment of venous thromboembolism. Thromb Haemost. 2018,
118:1637-45. 10.1055/s-0038-1668521

19. de Lusignan S, Hobbs FD, Liyanage H, et al.: Long term follow up of direct oral anticoagulants and warfarin
therapy on stroke, with all-cause mortality as a competing risk, in people with atrial fibrillation: sentinel
network database study. PLoS One. 2022, 17: 10.1371/journal.pone.0265998

20. Vinogradova Y, Coupland C, Hill T, Hippisley-Cox J: Risks and benefits of direct oral anticoagulants versus
warfarin in a real world setting: cohort study in primary care. BMJ. 2018, 362:k2505. 10.1136/bmj.k2505

21. Halperin JL, Hankey GJ, Wojdyla DM, et al.: Efficacy and safety of rivaroxaban compared with warfarin
among elderly patients with nonvalvular atrial fibrillation in the rivaroxaban once daily, oral, direct factor
Xa inhibition compared with vitamin K antagonism for prevention of stroke and embolism trial in atrial
fibrillation (ROCKET AF). Circulation. 2014, 130:138-46. 10.1161/CIRCULATIONAHA.113.005008

22. Gupta K, Trocio J, Keshishian A, et al.: Effectiveness and safety of direct oral anticoagulants compared to
warfarin in treatment naïve non-valvular atrial fibrillation patients in the US Department of defense
population. BMC Cardiovasc Disord. 2019, 19:142. 10.1186/s12872-019-1116-1

23. Shpak M, Ramakrishnan A, Nadasdy Z, Cowperthwaite M, Fanale C: Higher incidence of ischemic stroke in
patients taking novel oral anticoagulants. Stroke. 2018, 49:2851-6. 10.1161/STROKEAHA.118.022636

24. Wang YP, Kehar R, Iansavitchene A, Lazo-Langner A: Bleeding risk in non-valvular atrial fibrillation
patients receiving direct oral anticoagulants and warfarin: a systematic review and meta-analysis of
observational studies. TH Open. 2020, 4:e145-52. 10.1055/s-0040-1714918

25. Jackevicius CA, Lu L, Ghaznavi Z, Warner AL: Bleeding risk of direct oral anticoagulants in patients with
heart failure and atrial fibrillation. Circ Cardiovasc Qual Outcomes. 2021, 14:e007230.
10.1161/CIRCOUTCOMES.120.007230

26. Batra G, Modica A, Renlund H, Larsson A, Christersson C, Held C: Oral anticoagulants, time in therapeutic
range and renal function over time in real-life patients with atrial fibrillation and chronic kidney disease.
Open Heart. 2022, 9:10.1136/openhrt-2022-002043

27. Stanifer JW, Pokorney SD, Chertow GM, et al.: Apixaban versus warfarin in patients with atrial fibrillation
and advanced chronic kidney disease. Circulation. 2020, 141:1384-92.
10.1161/CIRCULATIONAHA.119.044059

28. Kimachi M, Furukawa TA, Kimachi K, Goto Y, Fukuma S, Fukuhara S: Direct oral anticoagulants versus
warfarin for preventing stroke and systemic embolic events among atrial fibrillation patients with chronic
kidney disease. Cochrane Database Syst Rev. 2017, 11:CD011373. 10.1002/14651858.CD011373.pub2

2024 Almegren et al. Cureus 16(4): e58886. DOI 10.7759/cureus.58886 7 of 7

https://dx.doi.org/10.1177/1747493019897870
https://dx.doi.org/10.1177/1747493019897870
https://dx.doi.org/10.1001/jamacardio.2021.3702
https://dx.doi.org/10.1001/jamacardio.2021.3702
https://dx.doi.org/10.1161/STROKEAHA.121.036757
https://dx.doi.org/10.1161/STROKEAHA.121.036757
https://dx.doi.org/10.1001/jamacardio.2016.0199
https://dx.doi.org/10.1001/jamacardio.2016.0199
https://dx.doi.org/10.1161/STROKEAHA.113.002329
https://dx.doi.org/10.1161/STROKEAHA.113.002329
https://dx.doi.org/10.2174/157489010791515269
https://dx.doi.org/10.2174/157489010791515269
https://dx.doi.org/10.1056/NEJMoa1009638
https://dx.doi.org/10.1056/NEJMoa1009638
https://dx.doi.org/10.1056/NEJMoa1107039
https://dx.doi.org/10.1056/NEJMoa1107039
https://dx.doi.org/10.1056/NEJMoa0905561
https://dx.doi.org/10.1056/NEJMoa0905561
https://dx.doi.org/10.1056/NEJMoa1310907
https://dx.doi.org/10.1056/NEJMoa1310907
https://dx.doi.org/10.1186/s43044-022-00259-9
https://dx.doi.org/10.1186/s43044-022-00259-9
https://dx.doi.org/10.1371/journal.pone.0234048
https://dx.doi.org/10.1371/journal.pone.0234048
https://dx.doi.org/10.1159/000180580
https://dx.doi.org/10.1159/000180580
https://dx.doi.org/10.1001/jama.285.22.2864
https://dx.doi.org/10.1001/jama.285.22.2864
https://dx.doi.org/10.1378/chest.10-0134
https://dx.doi.org/10.1378/chest.10-0134
https://dx.doi.org/10.1111/j.1538-7836.2005.01204.x
https://dx.doi.org/10.1111/j.1538-7836.2005.01204.x
https://dx.doi.org/10.1161/JAHA.122.026666
https://dx.doi.org/10.1161/JAHA.122.026666
https://dx.doi.org/10.1055/s-0038-1668521
https://dx.doi.org/10.1055/s-0038-1668521
https://dx.doi.org/10.1371/journal.pone.0265998
https://dx.doi.org/10.1371/journal.pone.0265998
https://dx.doi.org/10.1136/bmj.k2505
https://dx.doi.org/10.1136/bmj.k2505
https://dx.doi.org/10.1161/CIRCULATIONAHA.113.005008
https://dx.doi.org/10.1161/CIRCULATIONAHA.113.005008
https://dx.doi.org/10.1186/s12872-019-1116-1
https://dx.doi.org/10.1186/s12872-019-1116-1
https://dx.doi.org/10.1161/STROKEAHA.118.022636
https://dx.doi.org/10.1161/STROKEAHA.118.022636
https://dx.doi.org/10.1055/s-0040-1714918
https://dx.doi.org/10.1055/s-0040-1714918
https://dx.doi.org/10.1161/CIRCOUTCOMES.120.007230
https://dx.doi.org/10.1161/CIRCOUTCOMES.120.007230
https://dx.doi.org/10.1136/openhrt-2022-002043
https://dx.doi.org/10.1136/openhrt-2022-002043
https://dx.doi.org/10.1161/CIRCULATIONAHA.119.044059
https://dx.doi.org/10.1161/CIRCULATIONAHA.119.044059
https://dx.doi.org/10.1002/14651858.CD011373.pub2
https://dx.doi.org/10.1002/14651858.CD011373.pub2

	Efficacy and Safety of Direct Oral Anticoagulants Versus Warfarin in Saudi Patients With Atrial Fibrillation
	Abstract
	Introduction
	Materials And Methods
	Results
	TABLE 1: Baseline characteristics of patients who were treated with DOACs compared to those who received warfarin.
	TABLE 2: Outcomes of patients received DOACs vs. warfarin.
	FIGURE 1: Complications with anticoagulation therapy, reported as a percentage of outcomes from the total number of patients who received each drug.
	TABLE 3: Comparison of outcomes in patients who received apixaban vs. warfarin.
	TABLE 4: Comparison of outcomes in patients who received rivaroxaban vs. warfarin.

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


