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Abstract
A retrospective study was conducted to evaluate the characteristics 
of atrial fi brillation in a cohort of Saudi women, and its impact 
on morbidity.  A complete medical history was obtained and all 
participants underwent a complete review of clinical data including 
electrocardiogram, echocardiogram, blood pressure measurement, 
and thyroid examination.  The following laboratory examinations 
were performed:  international normalized ratio; thyroid stimulating 
hormone; triiodothyronine; thyroxine; total cholesterol; triglyceride; 
low-density and high-density lipoprotein.  A history of hospitalizations, 
stroke and in-hospital mortality were recorded.  We recruited 84 
women; the mean age was 61.8 years and the mean body mass index 
was 28.45 kg/m2.  The mean hemoglobin level of the patients was 12.2 
g/dL and the mean thyroid stimulating hormone level was 3.75 mIU/L.  
The target international normalized ratio was achieved in 58% of 
treated patients; 70% of the under target International Normalized 
Ration patients had been hospitalized more than once and 19% had 
suff ered a stroke. Overall, international normalized ratio demonstrates 
gaps in the management of women with atrial fi brillation, and the 
negative impact on patient outcome, indicating the need to tailor 
treatment plans to the goals and requirements of these patients.
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Introduction

Atrial fi brillation, the most common supra-
ventricular serious arrhythmia, is well known 

in the medical community for its most devastating 
complication:  ischemic stroke[1].  For this reason, the 
scientifi c boards continuously follow the research 
related progress of the disease and recommend 

guidelines in order to improve clinical care and 
outcome[2].

Multiple challenges exist in day to day practice due 
to the complexity of the disease that makes it diffi  cult 
to control.

Atrial fi brillation may be classifi ed into paroxysmal, 
intermittent, persistent and chronic, and the various 
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guidelines have directed management into three arms:  
rate control; rhythm control; and thrombi-embolic 
prevention.  The third arm is paramount in stroke 
prevention and has a direct link to mortality.

Literature has shown male gender preference 
in clinical care and presentation for cardiovascular 
disease[3].

In particular, atrial fi brillation was evaluated in 
women for this reason:  Volgman et al.[3] studied this 
topic.  Women are more aff ected with atrial fi brillation 
than men (60% in the United States), and add to 
the worst outcome in terms of mortality and stroke 
disability.  The group studied data from 1989-2009 
based on gender diff erence and concomitant relative 
factors.  Results showed women suff er more symptoms, 
recurrence and disease behavior such as higher heart 
rate.  The latter related to hormonal variability and 
its needs include designing the proper treatment 
strategy[3].  Statins were less prescribed for women 
than men, aff ecting the proper care of hyperlipidemia 
as a risk factor in women.  Obesity, another risk factor, 
was observed more in women, and when it comes to 
Warfarin utilization, it was seen less in women despite 
the high recommendations for its use.  Concerns 
regarding bleeding tendency mistakenly cause the 
delay in treatment[3].

Nelson et al4]. investigated the cause of poor 
adherence to anticoagulation (50%) and the potential 
results using clinical decision support system to 
improve this practice.  Results implicated causes of 
physician’s non-adherence to clinical guidelines as:  
Patient preference; relative contraindications; non-
compliance; drug availability; and disease uncertainty[4].

In Saudi Arabia, the data on atrial fi brillation is at 
the development stage, with some registries ongoing 
in the Arab gulf countries and in Saudi Arabia[4].

Gulf survey of atrial fi brillation events Gulf SAFE 
was designed with the following three objectives:  (a) 
Arab Gulf clinical characteristics of atrial fi brillation; (b) 
Evaluating the clinical care and adherence to guidelines; 
(c) Determining clinical outcome.  Results showed an 
increased number and percentage of women with 
atrial fi brillation with ischemic heart disease as the 
major cause in 28%, diabetes mellitus (DM) in 30%, 16% 
with rheumatic heart disease and 19% with lone atrial 
fi brillation[5].

In Saudi Arabia, Qanash and Kinsara[6] performed a 
prospective observational pilot study in King Abdulaziz 
Medical City in Jeddah, on patients admitted with 

atrial fi brillation.  The results showed co-existing co-
morbid prevalence averages:  hypertension 80.5%; DM 
50.45%; and rheumatic origin 9.5%.  After applying 
the CHA2DS2VASc score for thrombo-embolic events, 
heart failure or ejection fraction ≤ 35%, hypertension, 
age, diabetes, stroke, TIA or systemic emboli, vascular 
disease (previous MI, peripheral arterial disease or 
aortic plaque) and female sex, patients were classifi ed 
into groups concerning the co-morbid risk factors 
with atrial fi brillation:  the prevalence of DM 68.8%; 
hypertension 59.3%; chronic respiratory disease 31.8%; 
rheumatic valvular heart disease 23.6%; and ischemic 
heart disease 23.1%.

After reviewing the publications related to the 
Saudi population and atrial fi brillation, we did not 
fi nd any publication on evaluation of Saudi women 
with atrial fi brillation.  For this reason, we conducted 
this study to evaluate the clinical characteristics 
and outcome of a cohort of Saudi women with atrial 
fi brillation as a step to improve clinical outcome.

Materials and Methods 
After obtaining the hospital Ethical Committee 
approval for our research proposal, we conducted a 
retrospective, cross-sectional, observational study of a 
cohort of Saudi women with atrial fi brillation at King 
Abdulaziz University Hospital, Jeddah, Saudi Arabia.

It is the largest academic institute in the western 
region with a wide capture zone.  197 fi les were 
obtained from inpatient and outpatient departments 
using the hospital information system (HIS) and hard 
fi les with diagnosis of atrial fi brillation.  Eighty-four fi les 
of female patients are included in this study with no 
exclusion other than male gender.

Three sets of electrocardiograms (ECG) were 
reviewed to confi rm the diagnosis of atrial fi brillation, 
based on two criteria, irregular ventricular rhythm, and 
presence of F waves.

All data was collected from hospital fi les including 
demographics, co-existing risk factors, diabetes, 
hypertension, hyperlipidemia and ischemic heart 
disease, investigations (hemoglobin, thyroid function 
test (TFT) (TSH, T3and T4), renal function (creatinine) 
electrolyte Na & K, liver enzymes ALT, AST).  Also 
included were related medications (warfarin, digoxin, 
Angiotensin converting enzyme (ACE) inhibitor, 
Angiotensin receptor blocker (ARB), diuretics, calcium 
channel blocker and B-blocker) and left ventricular 
systolic function using ejection fraction (EF) as indicator, 
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considering 45% as a cutoff  point below, which 
function is considered impaired.  Stroke diagnosis was 
reviewed using clinical and radiological computerized 
tomography (CT) or magnetic resonance imaging 
(MRI), the number of all cases of re-hospitalization 
was counted and outcome was measured are, 
hospitalizations, and stroke for all sample population.

Statistical analyses were performed using SPSS 
Statistics for Windows, Version 17 (SPSS, Inc., Chicago, IL, 
USA) with descriptive analyses and variables examined 
using chi-square (χ2) test.  Statistical signifi cance will be 
defi ned as P values of less than 0.05.

Results
The number of patients included in this study totaled 
84.  The ages of the patients ranged between 35-85 
years old with the mean age at 61.8 years (Table 1).

A total of 16 (19%) patients had suff ered Ischemic 
stroke, three of them had a combination of three co-
morbidities (DM, IHD and hyperlipidemia).  Another 

two patients had a combination of two co-morbidities 
(DM and IHD).  Five patients had IHD alone.  Only one 
patient had a combination of DM and hyperlipidemia.  
The remaining three patients were not found to have 
any mentioned co-morbidities.

Computerized tomography (CT) scan results for 
patients complicated with stroke prove the ischemic 
rather than hemorrhagic diagnosis.

Three consecutive International Normalized 
Ration (INR) result on three separate occasions were 
collected for the total sample of the patients.  Mean INR 
was calculated from the three readings and classifi ed 
according to therapeutic range of INR in the selected 
patients:  INR level < 2 (Low); INR level 2 or 3 (Normal); 
INR level > 3 (High).

INR level < 2 (Low) was found in 22 (26%) patients, 
INR level 2 or 3 (target) was found in 48 (58%) patients 
and INR level > 3 (High) was found in 13 (16%) patients.

Body mass index (BMI) was calculated for all 
patients with a mean of 28.45 kg/m2.  According to the 

Item No. of Patients Percentage 

BMI Normal range 27 33.30% 

Overweight 29 34.50% 

Obese Class 1 15 17.90% 

Obese Class 2 7 8.30% 

Obese Class 3 5 6.00% 

Hemoglobin 

Normal Range 48 57.10% 

Anemic 36 42.90% 

Thyroid Function Test 

TSH  Normal Range (0.4 – 4.0 mIU/L) 52 61.90% 

Below 0.4 mIU/L 7 8.30% 

Above 4.0 mIU/L 25 29.80% 

T3  Normal Range 57 67.90% 

T4  Normal Range 65 77.40% 

Lipid Profile 

Creatinine Normal Level 72 85.70% 

High Level 8 9.50% 

Na  Normal Level 73 86.90% 

Low Level 11 13.10% 

K+  Low Level 70 83.30% 

Liver Function Test 

ALT  Normal 77 91.70% 

High 5 60.00% 

AST  Normal 77 95.00% 

Co-morbid Disease 

Diabetes Mellitus 50 60.70% 

Hypertension 30 35.70% 

Hyperlipidemia 30 35.70% 

Table 1.   Characteristics and laboratory fi ndings of patients' sample.
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World Health Organization (WHO) classifi cation of BMI, 
27 (33.3%) patients were in the normal range of BMI, 
29 (34.5%) patients were categorized as overweight, 
15 (17.9%) patients were categorized as obese class I, 7 
(8.3%) patients were categorized as obese class II, and 5 
(6.0%) patients were categorized as obese class III.

The mean of the hemoglobin level in all patients 
was 12.2 g/dl.  According to the WHO defi nition of 
Anemia in women, 36 (42.9%) patients were classifi ed 
as Anemic (< 12 g/dl) and 48 (57.1%) patients with Hbg 
in the normal range.

Thyroid function test (TFT) was also obtained for 
the patients.  The mean of TSH level for all patients 
was 3.75 mIU/L.  52 (61.9%) patients had a TSH within 
normal range (0.4 mIU/L  4.0 mIU/L).  Seven (8.3%) 
patients had TSH below 0.4 mIU/L.  25 (29.8%) patients 
had TSH above 4.0 mIU/L. 57 (67.9%) patients had 
normal T3, and the rest were below the normal. 65 
(77.4%) patients had normal T4, and 4 patients had T4 
above normal.

Seventy-two (85.7%) patients had a normal level of 
creatinine (53 μmol/L  115 μmol/L).

Eight (9.5%) patients had high creatinine levels.

Seventy-three (86.9%) patients had normal level of 
Na+ compared with 11 (13.1%) patients with low level 
of Na+.

Seventy (83.3%) patients had K+ level classifi ed as 
low.

Regarding liver function test (LFT), ALT level was 
normal (7 U/L  56 U/L) in 77 (91.7%) patients, and 
was high in fi ve (6%) patients.  AST level was normal (5 
U/L 35 U/L) in 77 patients (91.7%), two patients had 
a high level, and two other patients had a low level of 
AST.

Fifty-one (60.7%) patients had DM, 30 (35.7%) 
patients had hypertension and 30 (35.7%) had 
hyperlipidemia.

Results for medications were:  Digoxin 38 (45.2%); 
ACE and ARB 48 (57.1%); B-blocker 49 (58.3%); CA 
blocker 22 (26.1%).

Discussion
This study revealed a number of factors, which 
measures in a clinical way the outcomes of a cohort of 
Saudi women with atrial fi brillation in relation to the 
natural history of the disease and the medications that 
had been used as a corner stone for the treatment of 
those patients.

This current study found a high percentage of risk 
factors in this population, DM 51%, hypertension 30% 
and high lipid profi le 30%.  These fi gures are higher 
than once reported by large registries[13], but this may 
explain the high hospitalization rate, with 70% having 
had more than one admission.  It may also classify the 
population in this study as high risk, but at the same 
time it makes the fi ndings more signifi cant in terms 
of clinical care as these patients have in fact had more 
medical attention.

The frequency of rate-control medication results 
show the diffi  culty in controlling the rate in female 
high risk atrial fi brillation patients, as we see more than 
39 (46.4%) patients are on two or more rate control 
medications.  This is comparable with results from 
various papers[14-16].

Anti-coagulation profi le INR 2-3 was 58% in 
patients with CHA2DS2-VASc score of > 1; compatible 
with meta-analysis review of anti-coagulated patients 
within therapeutic range in the Middle East[17].

This opens an important window for new oral anti-
coagulant usage to fi ll the historical gap of undertreated 
patients; such agents don’t require a dose adjustment 
follow-up and have a safer margin than warfarin.

Wagstaff  et al.[18] analyzed data from 17 studies--12 
prospective observational studies and fi ve randomized 
control trials--most of which showed an increased risk 
of stroke in women of 1.3 fold (95% confi dence intervals 
(CIs) 1.18-1.46) with a marked increase for women with 
atrial fi brillation aged >75 years.

Comparing the full cohort of patients on 
anticoagulation in three studies showed the rate of 
stroke for men at 1.2%-1.44% compared to 2.08%-
2.43% for women, per patient year.  However, stroke in 
women on anticoagulation versus not anti-coagulated 
seems similar (95% CI) at 1.29 (1.09-1.52) and 1.49 
(1.17-1.90), respectively, indicating that women show 
an increased risk of stroke that increases with age[18].

The importance of anticoagulation cannot be 
understated, as shown in many studies, the ability of 
warfarin use to save up to 26% of lives and prevent 67% 
of strokes in patients with atrial fi brillation, adding to 
all the risks for women as mentioned[18-21].

Results of blood investigations are of great 
concern.  Although sub-clinical hypothyroidism 
carries an increased risk of cardiovascular disease[7], 
we fi nd 43% of such vulnerable population has high 
TSH and low T4 compatible with untreated subclinical 
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hypothyroidism.  And this is comparable to many 
papers that evaluated endocrine disorders, mainly 
thyroid disease (hypothyroidism), and its prevalence 
in patients with cardiovascular disease with a mean 
coexistence of 36.2-39.8[8-10].  And the high numbers 
of hypothyroidism in our collected sample is directly 
related to the amplitude of this pathology in this 
part of the world, especially women living in Saudi 
Arabia[11].  It has an indirect indication on the quality of 
care our patient group is receiving and a major area of 
improvement that can be provided.

Similarly the results of hemoglobin levels indicate 
untreated anemia in 43.4%, despite the well-known 
eff ect of anemia on cardiovascular disease outcome.

Alquaiz et al.[12] studied the prevalence of anemia 
and associated factors among women of childbearing 
age in Riyadh, Saudi Arabia.  Of 969 women, the mean 
hemoglobin in the anemic group and the normal group 
was 10.81 (± 1.24) and 13.38 (± 1.31) g/dL, respectively 
(𝑃< 0.01).

They found 40% (390) of childbearing age women 
suff ered from anemia.  These fi ndings are consistent 
with other local and regional studies, but it is higher 
than the previous WHO estimates[12].

We have shown in this study of a university tertiary 
hospital in Saudi Arabia, some important characteristics 
related to outcome in our patient population and we 
would like to emphasize the vulnerability of women 
with atrial fi brillation with the additional risk of 
increasing age.  We have also identifi ed the importance 
of aiming to close all possible gaps in the clinical care as 
shown here (anemia and subclinical hypothyroidism).

Conclusion  
The data in this research suggests suboptimal 
management and care of women diagnosed with 
atrial fi brillation, which leads to an increase in the risk 
of morbidity and mortality.  We strongly recommend a 
full evaluation of risk factors, with special attention to 
the conditions commonly observed in this part of the 
world.  Finally, we advocate a similar work to be done 
in diff erent regions of the world to relate the common 
regional conditions to the clinical care of women with 
atrial fi brillation.
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