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Abstract: Background. Oral anticoagulants (OACs) reduce stroke and systemic embolism (SE) in patients with
atrial fibrillation (AF) but increase the risk of major bleeding (MB). No study has addressed the incidence and
outcomes of bleeding in AF patients in the Middle East (ME). The Jordan AF study evaluated clinical profiles
and one-year outcomes of AF patients who sustained bleeding events. Methods. Patients in 29 hospitals and
clinics (May 2019 - December 2020) were enrolled and followed up for one year. Demographics and one-year
events were compared in patients with or without bleeding. Results. Of 2018 patients enrolled; 166 patients
sustained MB or clinically relevant non-major (CRNM) bleeding (8.2 events per 100 patient-years), including
47 patients who had MB (2.3 events per 100 patient-years). Compared with 1852 (91.8%) patients who did not
have bleeding, patients with MB were older and had a higher prevalence of hypertension, diabetes mellitus
(DM), heart failure, and malignancy, More patients with MB than those with no bleeding were using OACs
(93.6% vs. 78.9%, p=0.02). Patients with MB had significantly higher one-year rates of stroke/SE (23.4% vs. 3.6%,
p<0.0001) and all-cause mortality (31.9% vs 11.6%, p=0.001). Independent predictors of MB were stroke/SE (OR
10.8, 95% CI 5.3-21.9, p<0.0001), malignancy (3.4, 1.3-8.5, p=0.01), use of OACs (4.4, 1.3-14.7, p=0.02) and DM
(1.9, 1.0-3.5, p=0.04). Conclusions. MB and CRNM bleeding occurred in (=8%) of patients with AF at one year.
Patients with MB (=2%) had worse baseline clinical profiles and one-year prognosis compared with those who
did not have bleeding.

Keywords: Atrial fibrillation; Major bleeding events; Clinically-relevant non-major bleeding; Oral
anticoagulants; Middle Eastern population; Prognosis

1. Introduction

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia encountered in clinical
practice and is a major risk factor for ischemic stroke and systemic embolism (SE) [1,2]. The majority
of these complications are prevented by the use of oral anticoagulant agents (OACs) [3]. International
clinical practice guidelines support and recommend the use of direct OACs (DOACs) in preference
to vitamin K antagonists (VKAs) in high-risk patients with nonvalvular AF (NVAF) [4,5]. These
recommendations were based on randomized clinical trials (RCT) comparing DOACs to VKAs in
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preventing stroke and SE in patients with NVAF. These benefits of OACs, however, are achieved at
the expense of an increased risk of major bleeding (MB) events [6-8].

Bleeding events in AF patients using OACs have been extensively studied in many regions
across the globe [9-11]. In the Middle East, however, there are no published contemporary AF studies
that specifically evaluated the incidence of MB and clinically-relevant non-major bleeding (CRNM)
events, the demographic profiles of patients who sustained such events, and the predictive factors
and prognosis of the bleeding episodes.

The incidence of AF in the Middle East is rising due to the high prevalence of cardiovascular
risk factors and the steady increases in life expectancy in this region [12,13]. In addition to lacking
detailed analysis of bleeding events, the published AF clinical studies and registries in this region
suffered considerable limitations including their small size, being single-center with cross-sectional
or retrospective design, and being conducted before the wide-spread utilization of DOACs in clinical
practice [14-18]. The Jordan AF Study is a prospective, multicenter study that enrolled patients with
valvular AF (VAF) and nonvalvular AF (NVAF) and followed them for one year. Recently, we have
shown that the rate of utilization of OACs, including DOACs in particular, in the study population
and adherence rate of the use of these agents according to clinical practice guidelines is high and
comparable to rates reported from other regions in the world [19]. The aim of this study was to
determine the one-year incidence of MB and CRNM bleeding events, the clinical and
echocardiographic profiles of patients with AF who sustain such events, the factors associated with
MB, and the one-year cardiovascular outcomes of patients with bleeding events.

2. Materials and Methods

The methods of the Jordan AF study have been described previously [19]. In brief, the study
involved consecutive adults with AF who were treated at 29 hospitals and ambulatory cardiology
clinics in Jordan from May 2019 through October 2020. Diagnosis of AF was based on a 12-lead
electrocardiogram (ECG), rhythm strip duration of > 30 seconds, ambulatory ECG monitor showing
one episode or more of AF, or a previous diagnosis of AF by a treating physician. Patients with VAF
included those with at least moderate rheumatic mitral stenosis or prosthetic mechanical cardiac
valve. All other patients were classified as having NVAF. Patients were followed up for one year
through out-patient clinic visits, hospital readmissions, or phone calls at 1, 6, and 12 months after
enrollment to document the incidence of the prespecified endpoints of MB and CRNM bleeding
events, stroke and SE, hospital admission, and all-cause and cardiovascular mortality.

Major bleeding events were defined according to the International Society of Thrombosis and
Hemostasis criteria and included fatal bleeding, symptomatic bleeding in a critical area or organ (i.e.,
intracranial, intraspinal, intraocular, retroperitoneal, intra-articular or pericardial) and/or bleeding
that causes a fall in hemoglobin level of >2 g/dL or requires > 2 units of whole blood or red cells
transfusion [20]. CRNM bleeding events included the events that were not major events but resulted
in hospitalization, necessitated medical and/or surgical evaluation or intervention, or required
temporary or permanent change in antithrombotic regimen [20]. Patients who had both MB and
CRNM bleeding events were analyzed with the MB group. HAS-BLED and CHA2DS>-VASc scores
were calculated for each patient according to standard criteria [21,22]. Stroke was diagnosed based
on neurologist evaluation and standard clinical and imaging criteria. SE was diagnosed based on
documented clinical, angiographic, intra-operative, or pathological evidence of embolism to an
arterial bed of the extremities or abdominal aorta branches. All-cause mortality included death from
non-cardiovascular and cardiovascular causes. Cardiovascular deaths included deaths due to acute
coronary syndrome, heart failure, stroke, ventricular tachyarrhythmias, and sudden cardiac death.
Death was considered to be related to a major bleeding event in the setting where it could not be
attributed to another definite cause. Clinical and echocardiographic baseline profiles and
pharmacotherapy in patients with MB were compared to those with no bleeding events.
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3. Statistical analysis

Descriptive statistics were performed using means and standard deviation (SD) to describe the
continuous variables and percentages were used to describe the categorical variables. Independent t-
test was used to compare means and chi-square test was used to compare percentages of the variables
in patients with MB and no bleeding events. Multivariable binary logistic regression was conducted
to determine factors associated with MB events. The variables in the logistic regression model were
selected using the stepwise backward method. A P-value of < 0.05 was considered statistically
significant.

4. Results

The study enrolled 2020 patients (mean (+SD) age of 67.7+13.0 years and 1096 (54.3%) were
women). This analysis included 2018 patients with completed data on all bleeding events. NVAF
and VAF were diagnosed in 1847 (91.5%) and 171 (8.5%) patients; respectively. At one year of follow-
up, 166 patients had a bleeding event (8.2 events per 100 patient-years). MB occurred in 47 patients
(2.3 events per 100 patient-years), and 119 patients had CRNM bleeding (5.9 events per 100 patient-
years). Table 1 depicts the baseline clinical and echocardiographic features in patients with major
bleeding, and patients with no bleeding events. Patients with MB events were older, and more likely
to have diabetes mellitus, hypertension, heart failure, lower mean left ventricular ejection fraction,
chronic lung disease, and active malignancy compared to those who had no bleeding events. They
also had higher mean HAS-BLED score and were more likely to have a score of 3. However, patients
with CRNM bleeding events did not have significant differences in those features compared with
patients who had no bleeding events.

Table 1. Baseline clinical and echocardiographic features of atrial fibrillation patients with major
bleeding events and with no bleeding events.

Patients with major Patients with no
Baseline features bleeding events bleeding events P

(N=47, 2.3%) (N=1852, 91.8%) value
Age (years), mean+SD 71.5+8.1 67.7+13.2 0.05
Females (N, %) 21 (44.7) 1007 (54.4) 0.19
Diabetes mellitus (N, %) 30 (63.8) 801 (43.3) 0.008
Hypertension (N, %) 41 (87.2) 1372 (74.1) 0.04
Current cigarette smoking (N, %) 3 (6.4) 265 (14.3) 0.12
CHD (N, %) 17 (36.2) 551 (29.8) 0.34
Past stroke/SE (N, %) 9(19.1) 242 (13.1) 0.22
Heart failure (N, %) 17 (36.2) 439 (23.7) 0.05
COPD (N, %) 3 62 (3.3)
CKD (N,%) 7 (14.9) 166 (9.0) 0.26
Active malignancy (N,%) 6 (12.8) 100 (5.4) 0.03
Enrolled as in-patient (N, %) 13 (27.7) 527 (28.5) 0.91
Type of AF (N,%): 0.70
- VAF 3(6.4) 147 (7.9)
- NVAF 44 (93.6) 1705 (92.1)
Non-paroxysmal AF (N, %) 35 (74.5) 1170 (63.2) 0.11
HAS-BLED score in patients with
NVAE:
- Mean+SD 2.1+1.1 1.6+1.1 0.002
- Score 23 (N, %) 15 (34.1) 342 (20.1) 0.02
CHA:2DS2-VASc score in patients with
NVAF (mean+SD) 3.9+1.7 3.6x1.8 0.27

LVEF %, (mean+SD) 49.7+12.9 53.3+7.6 0.002
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LVH (N, %) 16/45 (35.6) 641/1667 0.80
PHTN 17/47 (36.2) 458/1844 (24.8) 0.11
AF: atrial fibrillation, CHD: coronary heart disease, CKD: chronic kidney disease, COPD: chronic obstructive

pulmonary disease, LVEF: left ventricular ejection fraction, LVH: left ventricular hypertrophy, NVAF: non-
valvular atrial fibrillation, PHTN: pulmonary hypertension, SE: systemic embolism, VAF: valvular atrial
fibrillation.

Table 2 shows a detailed description of all bleeding events including 53 MB events that occurred
in the 47 patients who had MB, and 134 non-major bleeding sites in the 119 patients in patients with
CRNM bleeding. Of the 47 patients with 53 MB events; 6 patients had 2 events each, and 10 of them
had concomitant minor bleeding events. NVAF was present in 44 (93.6%) and VAF in 3 (6.4%)
patients. Overall, there were 11 (0.05%) intracranial hemorrhage (ICH) and 5 (0.2%) gastrointestinal
(GI) bleeding events. Nearly one-fourth (24.5%) of the MB events occurred during the first month,
43.4% occurred between the first and 6 month, and 32.1% occurred between the 6t and 12th months.
Of the 9 sites of CRNM bleeding sites, the most common 2 were skin bruises and epistaxis.

Table 2. Bleeding events in patients with atrial fibrillation.

Patients with bleeding events Patients
N %
All patients with bleeding events 166 8.2
Patients with major bleeding event 47 23
Patients with CRNM bleeding event only 119 5.9
Types of major bleeding events (N=53 events in 47 patients)
Intracranial bleeding 11 05
Bleeding requiring hospitalization 21 1.0
Bleeding associated with hemoglobin drop >2g/dL 16 0.8
Bleeding requiring blood transfusion 5 02
Total 53 2.6
Sites of CRNM bleeding (N= 134 sites in 124 patients)
Skin bruises 53 26
Epistaxis 40 0
Hematuria 11 05
Oral bleeding 10 O. 5
Rectal bleeding 8 O: 1
Vascular access/ surgical site bleeding 4 02
Menorrhagia 3 01
Subconjunctival bleeding 3 01
Hemoptysis 2 01
Total 134
Oral anticoagulant and antiplatelet agents in 47 patients with major bleeding events
VKA 22 468
DOACs 22 468
No OACs 3 01
Antiplatelet agents 21 1.0

CRNM: clinically relevant non major bleeding; DOAC: direct oral anticoagulant agents; OCAs: oral
anticoagulant agents; VKA: vitamin K antagonists.

Pharmacotherapy in patients with MB and patients with no bleeding is shown in Table 3. A
significantly higher number of patients with MB than patients with no bleeding events were using
OACs. Of the 21.1% of patients with no bleeding who were not using OACs, 51% had a low-risk
CHA:2DS>-VASc score or a contraindication to the use of these medications including
thrombocytopenia, bleeding tendency, frailty, and frequent falls.
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Table 3. Pharmacotherapy in patients with atrial fibrillation.
Medication Patients with major bleeding Patients with no bleeding P-
(N=47) (N=1852) value
OACGCs (N, %)
- All agents 44 (93.6) 1462 (78.9) 0.01
- VKA 22 (46.8) 588 (31.7) 0.02
-DOACs 22 (46.8) 874 (59.8) 0.10
Oral antiplatelet agents
(N, %)
- With/without OACs 19 (40.4) 797 (43.0) 0.72
- With OACs 18 (38.3) 583 (31.5) 0.41
Statin (N, %) 22 (46.8) 699 (37.7) 0.26
Beta blocker (N,%) 40 (85.1) 1484 (80.1) 0.51
RASi (N,%) 18 (38.3) 709 (38.3) 0.88

DOAGC:sS: direct oral anticoagulant agents; OACs: oral anticoagulant agents; RASi: Renin-angiotensin system
inhibitor; VKA: vitamin K antagonists.

The rate of use of VKA, but not DOACs, was significantly higher among patients with MB than
those with no bleeding. Of the 22 patients with MB on VKA, 12 (54.5%) did drug dose monitoring by
the international normalized ratio (INR), and 8 of them had a ratio >3. Of the 11 patients who had
ICH, 6 were prescribed VKA (2 of them were taking concomitant antiplatelet agent), 3 received
DOAC (one of theml1 received concomitant antiplatelet agent), and 2 received antiplatelet agent only.
During the follow-up period of the patients who had MB, two were switched from VKA to DOACs,
and one was switched from DOAC to VKA. The use of oral antiplatelet agents was not different
between the two groups. Patients with CRNM bleeding had a similar rate of use of VKA, but a lower
rate of use of DOACs compared with patients who had no bleeding.

Major cardiovascular events at one year in AF patients with or without MB events are shown in
Figure 1. Patients who had MB had significantly a higher incidence of all of the adverse events
reported, including all-cause mortality, all-cause hospitalization, and stroke/SE. Five of the 11 (45.5%)
patients who had ICH, and 9 of the 36 (25.0%) patients with other types of major bleeding were dead
at one year. Of the 11 cases of stroke/SE reported in the patients with MB, 8 cases occurred before MB
and only 3 cases occurred after holding OACs.

= AF/MB
AF/no MB
% 100.0%
100 ~
90 -
80 -
70 -
60 -
50 -
. o
40 - 28.1% 31.9% 31.9%
30 - 22.4% 23.4%
20 14.8% 11.6%
10 - 3.6% 5.5%
0 -~ v v v v
Stoke’'SE Al-cauze hospts Hozpis adm for  All-cause mortaity  CVand bieeding
{(p<0.0001) adme=ons CVD (p=0.003) (p=0.001) redsted motaity
(p=0.0001) (p<0.001)

AF: atrial fibrillation, CVD: cardiovascular disease: MB: major bleeding: SE: systemic embolism.

Figure 1. Major cardiovascular events at one year in atrial fibrillation patients with or without major
bleeding.
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Analysis of the high rate of all-cause hospitalizations and mortality revealed a high rate of deaths
and hospital admissions related to non-cardiovascular diseases. Of the 109 non-cardiovascular—
related deaths in both groups, there were 68 (62.4%) related to cancer and COVID-19 infection and
its complications (respiratory failure, sepsis, pulmonary embolism, and surgery). Furthermore, about
one-half of hospital admissions in the group with no bleeding events and one-third of those in the
group with MB were related to a non-cardiovascular indication. Patients who had CRNM bleeding
only did not have a significantly higher incidence of stroke/SE (1 case, 0.8%), admission for
cardiovascular cause (14 cases, 11.8%), or all-cause mortality (4 cases, 3.4%) compared with patients
who did not have bleeding events (all p-values=NS).

Of 19 variables tested, four were found in the multivariable analysis to be independent
predictors of MB. The strongest factor was past stroke/SE. The other three were the use of OACs,
active malignancy, and DM. (Table 4).

Table 4. Multivariate analysis of independent predictive factors of major bleeding among patients
with atrial fibrillation.

Variable Odds ratio95% Confidence intervalp-value
Past stroke or systemic embolism10.8 5.3 21.9 <0.0001
Active malignancy 34 1.3 8.5 0.01
Use of oral anticoagulant agent 4.4 1.3 14.7 0.02
Diabetes mellitus 1.9 1.0 3.5 0.04

5. Discussion

The present study is the first in the Middle East to evaluate the incident bleeding events in a
large cohort of patients with AF. The principal findings were: (i) the incidence rates of one-year major
and CRNM bleeding events were 2.3 and 5.9 events per 100 patient-years; respectively, (ii) patients
with MB events had worse baseline clinical profiles and significantly higher rates of adverse
cardiovascular outcomes compared with patients who did not have bleeding events, and (iii) several
independent predictive factors for mortality in patients who sustained an MB event were identified.

Overall, these results are in agreement with findings by studies from other regions which
reported similar rates, outcomes, and predictive factors of bleeding events in patients with AF. Three
studies from South East Asia, Japan, and Spain reported incidence rates of MB of 4.6%, 4.8%, and
6.9%,; respectively [23-25]. A fourth study from Norway reported an incidence of MB and CRNM
bleeding of 5.9% [26]. A meta-analysis of eight AF randomized clinical studies found that the rates of
MB events ranged between 1.4% and 3.4% among VKA-treated patients [8]. In the four RCTs of
DOAUC:Ss, the incidence of MB events varied from 3.3% to 5.1% in the DOAC arms and from 4.4% to
5.2% in the VKA arms [27]. Middle Eastern AF studies reported MB rates ranging from 1.7% to 5.8%
[14,15,18,28]. These ME studies, however, did not report the details of clinical profiles,
pharmacological therapy, and outcome in the patients who sustained bleeding events [12-18,29].

OACs are highly effective in reducing stroke and SE in patients with VAF and NVAF, and
according to the evidence-based clinical practice guidelines, DOACs are considered the anticoagulant
agents of choice for eligible high-risk patients with NVAF [4,5,30]. Despite an overall positive benefit-
harm ratio of OACs, the increasing utilization of these agents in clinical practice has been closely
related to an increased risk of MB and CRNM bleeding events [3—7,31]. This increased risk of bleeding
is not entirely related to the use of OACs as patients with AF have a higher intrinsic risk of bleeding
in addition to the coexistence of concomitant and comorbid diseases such as hypertension, chronic
renal disease, hematological disorders, and malignancies that contribute to the increased bleeding
risk [32].

The most feared and detrimental complication of OACs continues to be ICH, despite the clear
evidence from RCTs that DOACs are associated with a reduced risk for this complication compared
with VKA [4-7,33]. This event occurred in 0.05% of our patients and accounted for = 20% of all of the
MB events. The one-year mortality rate in these patients was close to 50%, a rate double that of
patients with other types of MB. Other investigators reported similar results, where the incidence of
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ICH in AF patients varied between 0.06% and 1.0% with an associated mortality rate ranging between
45% to 55% [8,34].

Concomitant use of oral antiplatelet agents is independently associated with an increased risk
of ICH [33]. Of the patients with ICH, 5 were using antiplatelet agents, including 3 patients who used
DOAC and antiplatelet agents concomitantly. RCTs and registries have suggested that the risk of MB
events, including ICH with OACs use, including VKA and DOACs, was higher for Asians than
Caucasians [23,35,36]. The overwhelming majority of patients in the Middle East are Caucasians and
do not share this high risk of MB with Asians, as our study has shown.

The other categories of MB events (those associated with significant hemoglobin drop,
necessitating hospital admission, or requiring blood products transfusion) are mainly consistent with
GI bleeding and accounted for nearly 80% of the MB events in the current study. Several systematic
reviews comparing DOACs with VKA demonstrated a 20% higher GI bleeding rate in patients on
DOACs probably due to the presence of the active DOAC drug in the GI tract, thus facilitating
bleeding from vulnerable lesions [27,34,37]. The current study reinforces the importance of
calculating the bleeding risk in patients with NVAF using the HAS-BLED score, which is the most
commonly used risk score in clinical practice in AF patients. Patients with a score of 3 or more are
considered at high risk of MB, and when prescribed OACs should have a close follow-up and
vigilance for the occurrence of bleeding events. The 6.5-fold increased risk of stroke and SE in patients
who sustained MB in the current study compared with those who did not have bleeding events is
consistent with results from other studies [38]. This association is related to several factors including
the increased thromboembolic risk due to hypotension, hemo-concentration, holding or
discontinuing OACs, administration of blood products or antidotes, and undergoing surgical and
endoscopic procedures [38].

MB events were associated with significantly higher rates of all-cause and cardiovascular deaths
compared with patients who did not have bleeding events. It is noteworthy that more than half of
the study time-frame was conducted in 2020 and 2021 when the COVID-19 pandemic swept through
the globe and led to an unprecedented increase in the number of hospital admissions and deaths [39].
In fact, half (61 of 121) of deaths in the whole cohort were related to COVID-19 infection and its
complications, a finding in agreement with other investigators who found that most deaths in AF
patients were non-cardiovascular [40].

Our study shares with many other studies the four independent predictive factors for MB we
identified in this study (prior stroke/SE, use of DOACs, DM, and active malignancy). However, the
list of bleeding predictive factors is long and includes old age, male sex, thrombocytopenia, anemia,
heart failure, kidney and liver disease, peptic ulcer disease, hypertension, concomitant antiplatelet
agents, labile INR [40-42]. Presence of one or more of these factors in patients with AF should alert
the treating physician to the increased risk of MB and hence prescribing OACs (in recommended
doses) rather than VKA, offering advice to patients to avoid trauma and falls, and practicing close
surveillance of early symptoms and signs of bleeding events.

A few limitations of this study are worth discussing. Non-interventional, observational studies
inherently have a potential bias of residual confounding and data collection. This bias was minimized
by stressing the importance of recruiting consecutive patients from the participating centers. Patients’
or relatives’ recall of cardiovascular events during the one-year follow-up can also be a source of
underreporting of the study endpoints. However, the fact that the studied endpoints were serious
events, such as death, stroke, SE, major bleeding, and hospital admission make it very unlikely for
these events to be subjected to recall issues. Finally, the high rate of utilization of OACs and the close
follow-up of the study population make it difficult to generalize our findings to the whole country or
region.

However, enrolling >2000 patients in 5 cities from different sectors of the local health care system
might give a credible degree generalizability to the study. Despite these limitations, this study
represents an important contribution to the contemporary knowledge of the incidence and impact of
MB events in a large Middle Eastern cohort of patients with AF.
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6. Conclusions

This Middle Eastern study showed that =8% of patients with AF had a bleeding event at one
year of follow-up, including #2% of patients who had MB events. The incidence of ICH was very low
at a rate of 0.05%. Patients who sustained an MB event had worse one year cardiovascular outcomes
compared with those who had no bleeding. AF patients with certain clinical predictive factors should
have guidance, close observation, and vigilance for incident bleeding events to avoid potentially life-
threatening complications.

Clinical studies registration: the study is registered on clinicaltrials.gov (unique identifier
number NCT03917992).

Short title: Short title: Bleeding in patients with atrial fibrillation.

Ethics Approval and Informed Consent: Institutional Review Boards of participating centers approved the
study (Jordan Hospital IRB Approval Number JOAF1Y-19/5/2019). Each patient signed a written informed
consent. The study was registered at clinicatrials.gov (unique identifier number NCT03917992).

Consent for publication: All authors consent to publishing this manuscript. All authors providing consent
have been shown the article contents to be published. Authors are prepared to provide copies of signed
consent forms to the journal editorial office if requested.

Data availability: Data supporting the results reported in the manuscript can be requested from the
corresponding author (rkibdah@just.edu.jo). The additional unpublished data from the study, include excel
sheets of enrolled patients and list of all site investigators.
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AF: atrial fibrillation, CI: confidence interval; CRNM: clinically relevant non major (bleeding), DM: diabetes
mellitus, DOACs: direct oral anticoagulant agents, ECG: electrocardiogram, GI: gastrointestinal, ICH:
intracranial hemorrhage, INR: international normalized ratio, MB: major bleeding, ME: Middle East, NVAF:
nonvalvular atrial fibrillation, OACs: oral anticoagulant agents, OR: odds ratio; RCT: randomized clinical trials,
SD: standard deviation, SE: systemic embolization, VAF: valvular atrial fibrillation, VKA: vitamin K antagonists.
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