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Abstract

Background: Nonvalvular Atrial fibrillation (NVAF) is a growing epidemic in Africa.
Anticoagulation, considered the backbone of NVAF management, is limited to warfarin as
the mainstay of available anticoagulation therapy in most low-and-middle-income countries
(LMICs). The optimal time in the therapeutic range (TTR) while on warfarin is crucial to
avoid bleeding and thromboembolic complications. This study aimed to assess
anticoagulation control in patients with NVAF on warfarin in Johannesburg, South Africa.
Methods: We conducted a cross-sectional retrospective study on consecutive patients with
NVAF managed between the 1% of January 2015 and the 31% of December 2019 at a tertiary-
level academic centre in Johannesburg, South Africa. Anticoagulation control for patients
with NVAF was assessed by calculating the time in therapeutic range using the Rosendaal
method.

Results: The study population comprised of 177 patients diagnosed with NVAF. The mean
age in the study population was 65.0 + 13.1 years. The median TTR among patients with
NVAF was 46% [interquartile range (IQR): 8.7 — 86.0], and 63 (35.6%) patients with NVAF
had a TTR >70%. Patients with poor anticoagulation control (TTR<70%) were on warfarin
for a shorter duration compared with those with optimal anticoagulation control [56 days
(IQR: 43 —84) vs 70 days (IQR: 56 — 140), p=0.0013]. The mean CHA2DS2-VASc score
was 4 + 1.5, and it did not differ between patients with poor or optimal anticoagulation
control. Among the 175 patients with calculable HAS-BLED scores, 21 (12.0%), 112
(64.0%) and 42 (24.0%) were at a low, moderate, and high risk for bleeding, respectively. Of
the 21 patients in the HAS BLED low risk category, only 4 (19.0%) had a TTR<70%
(p<0.001). Warfarin toxicity was documented in 13 (7.3%) patients.

Conclusion: In our study, a TTR > 70%, suggesting poor anticoagulation control was found
in 35.6% of NVAF patients on warfarin. Larger multicentre trials comparing the occurrence
of bleeding, thromboembolic events, as well as the total cost to the healthcare system in
patients treated with warfarin compared to direct oral anticoagulation therapy are required to

guide oral anticoagulation strategies in Africa.

Keywords: atrial fibrillation; anticoagulation; warfarin; time in therapeutic range; direct oral

anticoagulants; international normalised ratio



Background

The bedrock of nonvalvular atrial fibrillation (NVAF) management is optimal
anticoagulation. This is required to mitigate the associated high risk of mortality, stroke, and
impaired quality of life. [1]. Atrial fibrillation (AF) carries a five-fold increased risk of
complicating with a stroke. Atrial fibrillation-related strokes are associated with significant
disability and mortality compared to non-AF-related strokes [2, 3]. Optimal anticoagulation
control remains challenging, particularly in low-and-middle-income countries (LMICs). The
efficacy of direct oral anticoagulants (DOACS) has led to increasing use in NVAF and
incentivised ongoing research into their safety profile. As such, DOACSs are progressively
being considered for NVAF, even in previously neglected high-risk populations such as those

with kidney disease and frail patients [4, 5].

In LMICs, the introduction of DOACs in the management plan of patients with NVAF is
currently not perceived as cost-effective despite a higher incidence of NVAF-related
complications such as stroke. In a prospective cross-sectional observational AF registry of
29 medical institutions in urban South Africa involving 302 patients with a mean age of 67
years, the prevalence of AF-related strokes was 8.3% [6]. In rural South Africa, the crude

incidence rate for non-AF-related stroke is 244 per 100,000 person-years [7].

The high stroke burden associated with AF necessitates maintaining an optimal time in the
therapeutic range (TTR) to prevent thromboembolic events and curtail the bleeding effects of
poor warfarin control. The 2020 European Association of Cardiology guidelines for the
diagnosis and management of NVAF, developed in collaboration with the European
Association of Cardiothoracic Surgery, recommends switching patients from vitamin K
antagonists to direct oral anticoagulants (DOACS) if the TTR is below 70% as a class |
indication [1]. There is limited data describing anticoagulation control in patients with
NVAF in LMICs. Therefore, the study aimed to determine the level of oral anticoagulation
control in patients with NVAF treated with vitamin K oral anticoagulation in a tertiary

academic centre in Johannesburg, South Africa.



Methods

We conducted a cross-sectional retrospective study in the Division of Cardiology at the
Charlotte Maxeke Johannesburg Academic Hospital (CMJAH) on patients with NVAF
diagnosed between 1 January 2015 and 31 December 2019. Patients 18 years of age and
older with the International Classification of Disease (ICD-10) code for AF who were treated
with oral vitamin K anticoagulation (warfarin) and had outpatient international normalised
ratios (INR) measured for a minimum of six months were included in the analysis. The
rationale for this was to mitigate the effects of warfarin initiation titration dosing. We
excluded records of patients who had valvular atrial fibrillation, as evidenced by
echocardiographic features of mitral stenosis or a previous history of valve surgery for
organic valvular heart disease. Patients who were not prescribed oral anticoagulation therapy

and those on DOACs were also excluded.

Study data was collected from an electronic health record system that captures admission data
for all patients hospitalised in the cardiology wards as well as from outpatient medical
records at the CMJAH. The following variables were collected and analysed as part of the
study: demographic data, comorbidities, oral medication, heart rate, systolic and diastolic
blood pressure, the left ventricular ejection fraction, the CHA2DS2-VASc (Congestive heart
failure/left ventricular ejection fraction <40%, hypertension, age >75 years, diabetes mellitis ,
stroke/transient ischemic attack/thromboemobolism history, vascular disease , age 65-75
years , female sex) score as well as the HAS-BLED (Hypertension, abnormal renal/liver
function, stroke, bleeding history or predisposition, labile international normalised ratio,
elderly [age>65], drugs/alcohol concomitantly ) score [1]. Laboratory parameters such as the
estimated glomerular filtration rate (eGFR) and the INR were obtained from the National

Health Laboratory Services website.

In accordance with the latest AF guidelines for an INR target between 2 - 3 for all patients
with NVAF on warfarin, we calculated the TTR using the Rosendaal method for patients with
NVAF [1, 8-10]. Furthermore, patients with NVAF were stratified according to the TTR
(TTR<70% and TTR >70%).

We also took note of documented thromboembolic and haemorrhagic events that occurred
within the study period. Thromboembolic events were defined as an occurrence of a

cerebrovascular event, transient ischaemic attacks, pulmonary embolism, or deep vein



thrombosis. Haemorrhagic events included warfarin toxicity defined as: bleeding in a patient

with an INR above 4 that necessitates hospital admission or blood transfusion.

Permission to conduct the study was obtained from the University of the Witwatersrand
Human Research Ethics Committee, Medical (certificate number: 201091) and relevant
hospital authorities. Individual patient consent was waived since the study entailed a

retrospective review of medical records.

Statistical Analysis

Statistical analyses were performed using Stata SE version 17 (StataCorp. 2019. College
Station, TX: StataCorp LLC). Data is expressed as the mean and standard deviation when
normally distributed and as the median with interquartile ranges (IQR) when the distribution
is non-normal. Categorical data is expressed as frequencies and percentages. For continuous
variables with a normal distribution, a Student t-test was used to test for intergroup
differences (TTR<70% vs. TTR >70%), and the Pearson’s chi-square test was used to
compare categorical data. A Wilcoxon rank sum test was used to compare medians for
continuous variables with a non-normal distribution. All variables with a p-value of less than
0.25 after conducting the Pearson’s chi-square test, Student’s t-test or Wilcoxon rank sum test
after testing for intergroup differences (TTR<70% vs TTR>70%) were selected for further
exploration in the univariable logistic regression model. Confidence intervals (Cl) were set

at 95%, and a p-value of less than 0.05 was considered to represent statistical significance.

Results

Demographic and clinical characteristics

The final study population comprised 177 patients with NVAF (Figure 1). There were 96
(54.2%) males, and the mean age in the study population was 65.0 + 13.1 years. Heart failure
was reported in 146 (82.5%) patients. A history of myocardial infarction (MI) was
documented in 44 (24.9%) patients, and 17 (9.6%) patients with NVAF had a history of
previous cerebrovascular accidents or transient ischaemic attacks (T1A). There were three
(1.7%) people living with human immunodeficiency virus (PLHIV). Among all patients with
NVAF, 125 (70.6%) were pensioners. The rest of the baseline demographic and clinical

characteristics are depicted in Table 1.



Total number of hospitalisations related to atrial fibrillation or atrial flutter
between 1 January 2015 and 31 December 2019
(n=932)

Excluded (n=473):
> Readmissions (n=220)
Atrial flutter (n=253)

A 4

All patients with atrial fibrillation
(n=459)

Excluded (n=238):

_ Incomplete INR results (n=136)

" Insufficient outpatient records (n=33)
Duplicate entries (n=36)

Patients on DOACs (n=10)

v

Valvular and non-valvular atrial fibrillation patients

(n=223)
»| Excluded:
Valvular atrial fibrillation (n=46)
A
Non-valvular atrial fibrillation
n=177
r
A 4
TIR 2 70% TTR < 70%
n=63 (35.6%) n=114 (64.4%)

Figure 1 Flow chart showing the selection of patients included in the study. DOACS: direct

oral anticoagulants, INR: international normalised ratio, TTR: time in therapeutic range



Table 1 Baseline demographic and clinical characteristics of patients with non-valvular atrial

fibrillation on warfarin categorised according to the time in the therapeutic range

All patients with TTR <70% TTR >70%
Clinical NVAF (n=114) (n=63)
Parameters (n=177) 64.4% 35.6% p-value
Age (years) 65.0+13.1 64.7 + 12.4 65.7+ 14.3 0.6225
Male 96 (54.2) 62 (54.4) 34 (54.0) 0.9570
Ethnicity
African 77(43.7) 52 (45.6) 25 (40.3) 0.4990
Caucasian 75 (42.6) 46 (40.3) 29 (46.8) 0.4100
Indian 11 (6.2) 8 (7.0) 3(4.8) 0.5680
Mixed Ancestry 13 (7.4) 8 (7.0) 5(8.1) 0.8000
Comorbidities
Hypertension 140 (79.1) 90 (78.9) 50 (79.4) 0.9480
Diabetes Mellitus 68 (38.4) 47 (41.2) 21 (33.3) 0.3010
Previous Ml 44 (24.9) 28 (24.6) 16 (25.4) 0.9020
Heart Failure 146 (82.5) 95 (83.3) 51 (80.9) 0.6900
Medication
Beta blockers 142 (80.2) 89 (78.1) 53 (84.1) 0.3330
Calcium channel blockers 23 (13.0) 12 (10.5) 11 (17.5) 0.1890
ACE inhibitor or ARB 97 (54.8) 68 (59.6) 29 (46.0) 0.0810
Digoxin 22 (12.4) 10 (8.8) 12 (19.0) 0.0470
Heart rate, bpm 91 (80 - 109) 88 (78 — 107) 97 (82 - 115) 0.2699
Systolic BP, mmHg 128 + 21.8 130+ 23.0 125+ 19.1 0.1488
Diastolic BP, mmHg 82 + 16.6 84+ 175 80+ 144 0.1070
LVEF, % 44 +17.1 44 +17.8 43+16.1 0.6565

Data are represented as the mean and standard deviation (SD) for continuous variables with a

normal distribution and the median and interquartile ranges (p25-p75) when the distribution

is non-normal. Categorical data are represented as frequencies and percentages. ACE:

angiotensin-converting enzyme; ARB: angiotensin receptor blocker; BP: blood pressure;

LVEF: left ventricular ejection fraction; MI: myocardial infarction
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Anticoagulation control in patients with nonvalvular atrial fibrillation

The median TTR among patients with NVAF was 46.0% (IQR: 8.7 — 86.0), and the TTR was
greater than or equal to 70% in 63 (35.6%) patients (Figure 2). The weekly median warfarin
dose did not differ significantly between patients with poor (TTR<70%) or optimal
(TTR>70%) anticoagulation control [35.0 mg (IQR: 25.0 — 35.0) vs 35.0 mg (17.5 — 35.0),
p=0.8232]. Patients with poor anticoagulation control (TTR<70%) were on warfarin for a
shorter duration compared with those with optimal anticoagulation control [56 days (IQR: 43
—84) vs 70 days (IQR: 56 — 140), p=0.0013]. The eGFR did not differ significantly between
patients with a TTR<70% and those with a TTR >70%, [54.5 ml/min/1.73m? (IQR: 42 — 74)
vs 58 ml/min/1.73m? (IQR: 42 — 79), p=0.7119]. The mean CHA2DS2-VASc score was 4 +
1.5, and it did not differ significantly between patients with poor or optimal anticoagulation
control (p=0.4932). Among the 175 patients with calculable HAS-BLED scores, 21 (12.0%),
112 (64.0%) and 42 (24.0%) were at a low, moderate, and high risk for bleeding,
respectively. Of the 21 patients in the HAS BLED low risk category, only 4 (19.0%) had a
TTR<70% (p<0.001).

35.6%

31.6%

fibrillation (%)

7.9% 8.5% 7.9%

6.2%

TTR<20% TTR=20-29% TTR=30-39% TTR=40-49% TTR=50-59% TTR=60-69% TTR>70%
Time in Therapeutic Range (%)

Percentage of patients with non-valvular atrial

Figure 2 Time in therapeutic range in nonvalvular atrial fibrillation patients on warfarin
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The median baseline or first INR measured was 2.1 (IQR: 1.5 — 2.8), and the median duration
between the baseline or first INR and the third INR measurement was 62 days (IQR: 49 —
97). There were 68 (38.4%) patients with a baseline INR between 2.0 and 3.0 (Figure 3).

INR=5 - 6
INR=4 - 5 1% INR>6

2% \|/2%

INR=3-4_____

14%

INR<2

/ 43%

INR=2 - 3

8% N

Figure 3 Distribution of baseline or first international normalised ratio (INR) measurements

in non-valvular atrial fibrillation patients on warfarin

Complications

Warfarin toxicity was documented in 13 (7.3%) patients where gastrointestinal bleeding was
reported in one (0.6%) patient .The median duration between the diagnosis of NVAF and the
occurrence of warfarin toxicity was 129 days (IQR: 24 — 783). Major bleeding requiring a

blood transfusion was documented in one (0.6%) patient.
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Thromboembolic complications were only documented in a few patients, with ischaemic
strokes documented in 6 (3.4%) patients, acute pulmonary embolism in one (0.6%) patient

and lower limb deep vein thrombosis in one (0.6%) patient.

Predictors of poor anticoagulation control
To assess for predictors of poor anticoagulation control (TTR< 70%) among patients with
NVAF, the following variables were included for further exploration in the univariable

logistic regression model: systolic and diastolic blood pressure, medications (ACE or ARB,

calcium channel blockers, and digoxin) and duration on warfarin. The HAS-BLED score was

not included in the univariable logistic regression model since it incorporates INR. This was

done to avoid collinearity between the HAS-BLED score and the TTR. None of the variables

were associated with poor anticoagulation control.

Table 2: Univariable regression analysis of variables associated with poor anticoagulation

control (TTR <70% ) in nonvalvular atrial fibrillation patients on warfarin

Clinical Parameter Odds
ratio p-value 95% ClI
ACE inhibitor or ARB 1.733 0.083 0.931-3.224
Digoxin 0.408 0.052 0.165-1.009
Calcium channel blocker 0.556 0.193 0.229-1.356
Systolic blood pressure 1.011 0.149 0.996-1.025
Diastolic blood pressure 1.016 0.109 0.997-1.036
Duration on warfarin (days) 0.997 0.079 0.993-1.000

ACE: angiotensin-converting enzyme; ARB: angiotensin receptor blocker; BP: blood

pressure; Cl: confidence interval.

13



Discussion

We retrospectively reviewed medical records of 177 patients with NVAF treated at the
CMJAH, a tertiary state-owned academic hospital in Johannesburg, South Africa. Our study
demonstrated that anticoagulation control in patients with NVAF is suboptimal, with only
35.6% of our patients achieving a TTR above the recommended 70%. The median TTR was
46.0% (IQR: 8.7 — 86.0) and was higher than that reported by the Randomized Evaluation of
Long-Term Anticoagulation Therapy (RELY) Atrial fibrillation Registry, a multicentre
global trial which included 20 sites from Africa [11]. In the RELY trial, the mean TTR
among 1137 patients recruited from Africa was 33%, and patients from Africa with NVAF
had the lowest TTR compared to their counterparts in high-income countries and other
LMICs [11]. Also, a study by Semakula and colleagues evaluating the TTR in outpatients
requiring INR monitoring services in Uganda and South Africa showed that, despite regular
INR monitoring at least once per month, the median TTR was 41% (IQR: 14 - 69) [3].
Although this study by Semakula et al. included all patients on warfarin irrespective of the
clinical indication for warfarin, it highlighted some of the shared difficulties we also found in
our study associated with warfarin use. Furthermore, a study conducted in Kwa-Zulu Natal,
South Africa, found that only ten patients (10.4%) with NVAF maintained a TTR above 70%.
In their study, the mean TTR estimated using the Rosendaal method among 96 patients with
NVAF was 44% + 18.5, comparable to the TTR obtained in our study [12].

Frailty is a biological syndrome with multiple cumulative physiological declines and a
reduced ability to employ homeostatic resilience and reserve to recover from stressors [13].
Atrial fibrillation increases frailty by four-fold and may be a marker of frailty [13, 14]. In our
study, NVAF patients had a mean age of 65 years, comparable to other studies [3, 15].
Although frailty was not assessed in our patients, frailty remains relevant in AF management.
Frail patients are less likely to receive anticoagulation due to warranted concern about
adverse outcomes such as bleeding. The clinical tendency to not anticoagulate this inherently
high-risk stroke population group is likely further exacerbated by polypharmacy interactions
and the impact of multiple comorbidities. Evidence supports a net clinical benefit of

anticoagulation in frail AF patients [16].

Heart failure and AF have a synergistic effect in increasing the risk of thromboembolism and

all-cause mortality [17]. In a study involving Framingham Heart Study participants with AF,

14



the hazard ratio (HR) for the occurrence of heart failure with preserved ejection fraction was
2.34 (95% CI: 1.48 — 3.70, p=0.0003). Participants with heart failure were 2.18 times more
likely to be diagnosed with AF (HR: 2.18, 95% CI: 1.26 — 3.76, p=0.005) [18]. Yuyun et al.
evaluated the spectrum of cardiac arrhythmias in sub-Saharan Africa (SSA) and reported that
hypertension was the most common risk factor associated with AF, reported in 50-87% of
patients, followed by heart failure in 32-64% of all patients with AF [19]. In our study, heart
failure and hypertension were the most common comorbidities, with a prevalence of 82.5%
and 79.1%, respectively. In addition, The Heart of Soweto Study, involving patients residing
in the urban part of South Africa, showed that hypertension is one of the most common and
undertreated significant modifiable risk factor for cardiovascular disease in patients with and
without AF. In their study, 56% of all patients had hypertension, highlighting the need to
screen vigorously, optimally monitor and treat all patients with hypertension using guideline-

directed management [20].

The safety and efficacy of anticoagulation therapy in patients with AF and concomitant
chronic kidney disease (CKD) have unique clinical implications. There is an increased AF
prevalence of up to 10-25% with deteriorating renal function [5]. Furthermore, CKD patients
are at a high risk of thromboembolic events and major bleeding, independent of oral
anticoagulation [5]. Studies show a baseline increased cerebral haemorrhage potential up to
10 times higher in CKD patients than those with normal renal function [21]. Warfarin is
currently the mainstay of anticoagulation in AF patients with CKD [21]. Our study did not
show an association between renal dysfunction and poor TTR. Patients with a TTR less than
70%, had an eGFR of 54.5 ml/min/1.73m? (IQR: 42 — 74) compared to 58 ml/min/1.73m?
(IQR: 42 —79) in the group with a TTR>70%. This is potentially related to a healthcare
provider treatment bias and hesitance that may exist to prescribe anticoagulation to AF
patients with declining renal function because of the concern of bleeding. Insights from
ongoing randomised control trials such as the Oral Anticoagulation in Haemodialysis Patients
(AVKDIAL) and The Danish Warfarin Dialysis Study - Safety and Efficacy of Warfarin in
Patients with Atrial Fibrillation on Dialysis (DANWARD) will hopefully have a positive

impact on prescriber confidence in the management of AF patients with CKD [22, 23].

The advent of combination antiretroviral therapy has dramatically improved the life
expectancy of PLHIV [24]. Consequently, AF has emerged as a significant contributor to

high cardiovascular risk and mortality in the ageing population of PLHIV, with a prevalence
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of 2-3% [23, 25]. However, it is unclear whether contemporary anticoagulation guidelines
for AF can be safely applied to PLHIV [25]. This is particularly relevant in SSA, where the
National Institute of Health estimates that there are 7.9 million PLHIV in South Africa [24].
In our study, there were only three PLHIV, possibly due to underreporting.

Traditional risk calculators such as the CHA2DS2-VASc score and the HAS-BLED score help
estimate the risk of strokes and major bleeds in patients with AF. However, they might not
be well calibrated to accurately assess the true risk of stroke in patients with AF and in
PLHIV [25]. It has been shown that even with correction for cardiovascular risk factors, a
CD4 count of less than 200 and a viral load exceeding 100000 copies/ml had a 1.4-2.0-fold
and 1.7-fold increased risk of AF, respectively [24]. This and other human
immunodeficiency virus-specific factors like interactions with ARVSs, the role of
hyperhomocysteinemia and comorbid opportunistic infections are largely neglected in

anticoagulation efficacy and safety research [25].

The C-statistic of the CHA2DS2-VASc model for one-year risk of ischaemic stroke or TIA
among patients with AF was 0.679 (95% CI: 0.670 — 0.686) [26]. Despite correcting for
ethnic differences, the C-statistic, which measures the ability of a model to discriminate
between positive and negative cases, did not improve, suggesting that the model may have
modest predictive powers [26]. In our study, the mean CHA2DS2-VASc score was 4, and it
did not differ between patients with poor and optimal anticoagulation control (p=0.4932).
Therefore this infers that the overall risk of ischemic strokes, systemic embolisms and TIA in
our study cohort with NVAF could be between 4.8% and 6.7% [27].

The occurrence of thromboembolic and bleeding complications in AF patients with poor
anticoagulation control is well described [28-31]. In our study, warfarin toxicity was
documented in 7.3% of all patients, despite INR monitoring. Furthermore, our study also
demonstrated that the rate of thromboembolic complications was low. This is likely not
representative of the actual burden of thromboembolic complications since most hospitalised
patients with AF-related strokes and thromboembolic complications are primarily managed in
general medical or surgical wards and not in cardiology wards. Ischaemic strokes were the
most common complication, documented in 3.4% of all patients with NVAF. One of the
common predictors of poor anticoagulation control reported in the literature is polypharmacy,

where NV AF patients on six or more oral medications were at risk of poor anticoagulation
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control (TTR<65%), (Odds Ratio:1.89, 95% CI: 1.03-3.33; p = 0.03) [32]. In our study,

none of the clinical variables predicted poor anticoagulation control.

In most LMICs, the most feasible approach for managing AF patients on vitamin K
antagonists is patient counselling, education, and frequent INR monitoring. Recent
guidelines suggest that in patients who fail to maintain a TTR above 70%, DOACs should be
considered [1]. The findings from our study have shown that the use of warfarin therapy in
64.4% of our patient group is inefficacious and potentially harmful. Suboptimal warfarin use
is not innocuous, as patients are at a greater risk for increased bleeding and strokes [33].
Healthcare systems in LMICs need to evaluate whether the cost of newer oral anticoagulation
may be offset by the cost of regular INR monitoring, frequent outpatient visits and a

reduction in costs immanent in managing warfarin-related complications.

The study's retrospective nature and the relatively smaller sample size are the main
limitations. Although we could demonstrate a low TTR in patients with NVAF, we could not
accurately showcase the complications associated with such poor control. This is related to a
selection bias in our study, where only patients with cardiac-specific complications would
have been admitted to the cardiology department. In addition, since the study was conducted
at a single-centre, academic tertiary hospital, it excluded patients who would have presented
to their local hospitals with AF and its related complications. Incomplete record keeping was
a significant challenge, particularly when mining the electronic health record system.

Despite these limitations, our study has demonstrated the need to consider introducing
DOAC:s to high-risk individuals with a TTR persistently below 70% after adequate

counselling and patient education.

Conclusions

Our study found suboptimal anticoagulation control in 64.4% of patients with NVAF. There
is an urgent need to improve access to DOACS to ensure these patients are adequately
protected from AF-related morbidity and mortality. Cost-effectivity analysis studies are
required in LMICs to determine which therapeutic strategy would be effective and cost-
saving to the entire healthcare system, considering all direct and indirect costs involved in

managing patients with AF.
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ACE:
AF:
ARB:
BP:

Cl:
CKD:
CMJAH:
DOACs:

angiotensin-converting enzyme

atrial fibrillation

angiotensin receptor blockers

blood pressure

confidence interval

chronic kidney disease

Charlotte Maxeke Johannesburg Academic Hospital

direct oral anticoagulants

CHA2DS2-VASC:

HAS-BLED:

eGFR:
HR:
INR:
IQR:
LMICs:
LVEF:
MI:
NVAF:
TIA:
TTR:

Congestive heart failure/left ventricular ejection fraction <40%, hypertension,
age >75 years, diabetes mellitis , stroke/transient ischemic
attack/thromboemobolism history, vascular disease , age 65-75 years , female

sex)

Hypertension, abnormal renal/liver function, stroke, bleeding history or
predisposition, labile international normalised ratio, elderly (age>65),
drugs/alcohol concomitantly

estimated glomerular filtration rate

hazard ratio

international normalised ratio

interquartile range

low-and-middle-income countries

left ventricular ejection fraction

myocardial infarction

non-valvular atrial fibrillation

transient ischaemic attack

time in therapeutic range
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1.1 INTRODUCTION

Atrial fibrillation (AF) is a growing epidemic affecting 1-2% of the population globally (1).
A rising prevalence of AF, attributed to an increase in the burden of non-communicable
diseases in an ageing society, has been observed in rural and urban sub-Saharan Africa (SSA)
(2). In SSA, atrial fibrillation also occurs in a population almost a decade younger compared
to economically developed countries due to the added burden of infectious diseases (3).
Furthermore, limited access to healthcare facilities restricting the detection, management and
follow-up of patients with AF has led to most patients presenting with established

thromboembolic events or haemorrhagic complications (4).

1.2 LITERATURE REVIEW /BACKGROUND

Individuals with AF have a five-fold increased risk of cerebrovascular accidents or strokes
(4). In 2010, strokes were the leading cause of mortality in females above the age of 60 years
in South Africa (2). Also, AF-associated strokes tend to carry a higher risk of death and
disability compared to other aetiologies, rendering anticoagulation as the cornerstone in the

management of patients with AF (4).

Atrial fibrillation is the most common cardiac arrhythmia. It occurs when disorganised and
diffuse electrical activity in the atria disrupts or sometimes even replaces normal sinus
rhythm (5). It has a predilection for the elderly, occurring in 8-10% of people above 80 years
compared to only 1% in those less than 60 years old (6). Other important risk factors include
cardiac diseases such as congestive cardiac failure and valvular heart disease (5).
Arrhythmogenic remodeling underlies the basic pathophysiology of atrial fibrillation which
can occur as a result of electrical, structural or neural remodeling from a plethora of causes
(7). The principles of Virchow’s triad, namely stasis, endothelial disruption and coagulation,
further potentiate the most critical sequelae of AF, thromboembolism (8). Thrombi formed in
the left atrial appendage in particular, are an essential determinant in cerebrovascular
accidents related to AF (7, 8).

There are two broad categories of anticoagulants: those targeted at platelet predominant
thrombi formed in arteries and those aimed at thrombi in a stasis prone left atrium or venous
system (7). A thrombus formed in a vein is made up of an intricate network of fibrin that

enclose platelets to form a clot. Thus, some drugs are designed to target specific regions on
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thrombi for anticoagulation: unfractionated heparin, low molecular weight heparin, vitamin K
antagonists and novel oral anticoagulants (9). Vitamin K antagonists (VKA), such as warfarin
have proven to be effective anticoagulants in reducing the risk of thromboembolic events and
all-cause mortality associated with AF. Most notably, there is a 64% reduction in strokes and
a 24% reduction in all-cause mortality with optimal warfarin use (10). Thus, in most parts of
SSA, warfarin is the mainstay for therapy in patients with AF that qualify for anticoagulation
based on the CHA2DS2-VASc score (11). Although warfarin is affordable, some of the
disadvantages of using warfarin include multiple drug and food interactions as well as the
requirement for constant monitoring of the international normalised ratios (INR). The

monitoring process is a challenge, particularly in resource-limited settings (12).

Worldwide, the advent of Novel Oral Anticoagulants (NOACS) has resulted in the paradigm
shift for the management of patients with AF, specifically in non-valvular atrial fibrillation
(NVAF) (13). Despite findings from various trials such as the Apixaban for Reduction in
Stroke and Other Thromboembolic Events (ARISTOTLE) trial confirming the superiority of
apixaban over warfarin in preventing strokes and reducing all-cause mortality, the cost of
NOAGCS is still a barrier to access in SSA (2, 14). Furthermore, a study done in the South
African private-health sector showed that the relatively high cost of a NOAC, dabigatran,
compared to warfarin is offset by the increased cost related to INR monitoring, transport
costs for patients and in-hospital management of warfarin related complications (15).
Effective anticoagulation control using warfarin is assessed by the time in the therapeutic
range (TTR). The TTR is a quality measuring tool that uses the Rosendaal method to
estimate the time a patient's INR is within the desired therapeutic range over a specified
period. Intuitively, the higher the TTR, the better the patient outcomes (4, 16). The National
Institute for Health and Care Excellence recommends that NOACSs should be considered in
patients who fail to maintain a TTR > 65% (17). This TTR target has proven to be
challenging even in well-resourced countries; hence many health centres in these regions use
NOAC:Ss for their patients with NVAF (14).

Despite the paucity of current literature available evaluating the anticoagulation in Africa;
there are some international and local studies that have alluded that anticoagulation control
using warfarin in Africa is poor. The Randomised Evaluation of Long-Term anticoagulation
therapy (RE-Ly) study registry reported Africa to have the lowest TTR compared to Europe

and North America (18). Furthermore, a randomised prospective trial comparing warfarin
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therapy with clopidogrel plus aspirin (ACTIVE W) found that patients from South Africa
randomised to warfarin therapy had the lowest TTR, a finding attributed to poor healthcare
access (13, 19).

Locally, in 2018, the TTR in outpatients requiring INR monitoring services in Uganda and
South Africa revealed that irrespective of regular INR monitoring (at least once monthly), the
mean TTR was 41% (20). In Cape Town, South Africa, anticoagulation control was
evaluated in an outpatient INR department, which found that the TTR in patients on warfarin
was also low at only 44% (21). The drawback of the currently available research data done in
Africa is that all patients on warfarin were evaluated- irrespective of the indication for
warfarin use. As a result, the TTR in patients with NVAF was not sufficiently represented.

In addition, the predictors of poor control in South Africa were not completely identified.

1.3 PROBLEM STATEMENT

In December 2019, the United States of America (USA) Food and Drug Administration
(FDA) approved the development of the generic version of Apixaban. The generic version
promises increased access to this drug at a lower cost (22). Thus there is a need to start
reconsidering the effectiveness of current anticoagulation protocols using warfarin and the
potential role of NOACS for NVAF patients in SSA. To our knowledge there is no published
data assessing the anticoagulation control in patients with non-valvular atrial fibrillation in
South Africa. We hypothesise that the TTR for patients with NVAF on warfarin in the

South African public sector is well below the recommended minimum of 65%.

1.4 STUDY AIMS AND OBJECTIVES

1.4.1Aim
The aim of the study is to assess oral anticoagulation control among patients with non-

valvular atrial fibrillation on warfarin by calculating the time in therapeutic range (TTR)
1.4.2 Objectives

The primary objective of the study is to describe the demographics and clinical characteristics

of patients with atrial fibrillation (valvular and non-valvular AF).
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The secondary objective is to estimate the prevalence rate of thromboembolic events
(cerebrovascular accidents, transient ischaemic attacks (TIA), pulmonary embolism, deep

vein thrombosis) and all-cause mortality in patients with atrial fibrillation.

1.5 RESEARCH METHODOLOGY

1.5.1 Study design and study population

This retrospective study will be conducted in the Division of Cardiology at the Charlotte
Maxeke Johannesburg Academic Hospital (CMJAH). An estimated 90 t0100 patients,
demarcated with the International classification 10™ revision (ICD 10) code for atrial
fibrillation, are admitted in this department annually. Therefore, we aim to retrieve data from
the last five years (2015-2019) in order to achieve a minimum of 200 patient records to be

evaluated for our study. Consecutive patient records will be selected from the database.

1.5.2 Inclusion criteria
All adult patients who are 18 years of age and older diagnosed with atrial fibrillation.
Patients on oral dosages of warfarin for at least six months.

Patients with a minimum of three INR results.

1.5.3 Exclusion criteria
Clinical presence of malignancy

Indications for warfarin other than atrial fibrillation

1.5.4 Data collection

The data collection sheet is shown in Appendix A. Data will be collected from the Electronic
Health Record (EHR) system that captures data of all patients admitted in the cardiology
wards at the CMJAH. Patients with a primary diagnosis of atrial fibrillation (ICD: 148) will
be retrieved from the database. Clinical and demographic information, including documented
comorbidities for the first admission, will be obtained from the EHR and used as baseline
data. After discharge from the hospital, a minimum of three INR results will be retrieved
from the outpatient medical records. Using the Rosendaal method, we will calculate the
percentage of time spent in the therapeutic range for patients with non-valvular atrial
fibrillation. (5) Calculations will be performed in a dedicated Microsoft excel sheet template

freely available that is freely available (Appendix B).(23)
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In the calculation, we will presume a linear relationship between INR values, therefore
allowing standardisation when calculating the TTR. A TTR level >70% will be considered to
represent good control, a TTR between 50-70% intermediate control and a TTR < 50% poor
control. Study data collected will be captured and stored in the Research Electronic Data
Capture (REDCap) tool hosted at the University of the Witwatersrand. The study data will
be password protected and only the principal investigator and the supervisors will have
access to the data collected. The date of birth as well as the hospital number will be used for
verification of biochemical results as well as for removing duplicate entries while cleaning
the data. Once the data has been exported for the statistical analysis, both the date of birth

and the hospital numbers will be removed.

1.5.5 Data analysis

Statistical analysis will be performed using STATA version 14. Data will be expressed as
means and standard deviations when normally distributed and as medians with inter-quartile
ranges when non-normally distributed. Data that is categorical will be expressed as numbers
and percentages. Analysis of variance (ANOVA) will be used to test for intergroup
(TTR<70% and a TTR>70%) differences with the Chi-square test being used to test for
intergroup proportion differences. Univariable and multivariable logistic regression analysis
will be used to determine the predictors of a TTR <70%. A p-value of less than 0.05 will be

considered representative of statistical significance.

1.6 ETHICAL CONSIDERATIONS

Upon protocol approval, an application for ethics clearance will be submitted to the
University of the Witwatersrand Human Research Ethics Committee (Medical). Permission
letters from the Head of the Division of Cardiology as well as from relevant hospital
authorities at the CMJAH will be obtained before collecting data. Individual patient consent

will not be required, as the study will be a retrospective record analysis.
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1.7 PROJECT OUTLINE
1.7.1 Time Frame

2020 2021

May |Jun |Jul | Aug |Sept |Oct |Nov |Dec |Jan Feb | Mar | Apr | May |Jun |Jul

Literature

review

Protocol

preparation

Protocol

assessment

Ethics

application

Data collection

Data analysis

Write up

1.7.2 Funding
This study is funded by Pfizer.

1.7.3 Potential limitations/problems
Incomplete patient records and unavailability of biochemical results may result in problems

during the data collection process.
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Data collection sheet

Baseline Data

Page 1

Study ID

Atrial fibrillation

) Valvular
) Non-wvalvular

Heart rate

Systolic BP

Diastolic BP

Medication [] Aspirin
[ Amiodarcne
[ Heparin

Total daily warfarin dose (mg)

Comorbidities

[ Cardiac failure (current/ previous)
[ Hypertension

[] Diabetes

O HIV

[ Previous myocardial infarction

[ Peripheral vascular disease

[ Other

If other comorbidity, Sb:l ecify

Left ventricular ejection fraction (%)

eGFR (MDRD)

Renal disease ) Yes
( Transplant, Dialysis, CR>2.26mg/dL or 200micromol/L) ) Mo
Liver disease O Yes
(Cirrhiosis or bilirubin =2X normal plus AST/ALTALP = 3 ) Mo

X normal)

CHADSZVasc2 SCORE

HAS-BLED SCORE
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Confidential

Fage 3

Cormnplications

[ Ischaemic stroke

[0 Haemorrhagic stroke

O Transient ischaemic attack (TIA)

[0 Gastrointestinal bleading

[J Other major bleeds requiring blood transfusion
[J Deep vein thrombosis

] Acute pulmonary embolism

[ Over- warfarinized

[J Other
If other complication, specify
Number of hospital admissions
Is compliance an issue in this patient? ) Yes
) Mo

() Not documented
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INR tests

Page 4

First INR date

First INR result

Second INR date

Second INR result

Duraticn between first and third INR (days)

Third INR date

Third INR result

Total Days (on therapy )

Number of days within the therapeutic range
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Rosendaal method Example Excel spreadsheet

%
Days Days
withi withi
n n
Rang Rang
Days INR INR INR e e
Sinc Previou Curren Diff Diff Diff since since
Test e the IN s INR tINR Abov Withi Belo the the
Dat IN Last R Within Within e n w Last Last
e R Test Diff | Range? Range? | Range | Range | Range | Test Test
Low Range
High Range
Rosendaal
Method
Days Within
0,0
range
Total Days 0,0
% Days Within #DIVI/0
Range !
% in range
Total Number of
0,0
Tests
Number of Tests
. 0,0
in Range
% of Tests in #DIV/0
Range !
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Abstruct

Bavhgrouml: In an aeeies ooty atmal Bhelkanon (A0 15 @ growing epidemie in A,
Anticiagulation, comsidered the backbime ol AL rnamagement i limitedd oo sarfamin s the mimesday
of available apticeagulation therapy for non-valvalar arrial fibgillation (N AR o0 most low-and-
middlz-income countries (LMICs1, Thus, pecessitating an optimal time [n therapeutic range TR
tex vl hleeshing aml thrormbnembelic comphantens, This sbucy aimmed o assess warfann
anticoagulation conmal among patiznes with N AF in a rertiary academic centre in Ishannzsburg,
South AdTici,

Methods: We conducted a retrospective siudy of consecntive potients with niol fibeillozion
rairnnged ol lerbiary-level academic cenine n Tobammesborg, South Alnac. Anbceagebation cimirnl
wis asseased by caloulating the tinse in therapeutic range (TTR) using the Kosendazl mothod for
patients with WWAL.

Resulis: The siucly popudaton comprised 225 pients with AT anad aomisin age ol f223 2 14,3
veegs, Mon-valvolar anial fibeillation was diagnesed in 177 179 53%) pationis. Among the 223
patients woth atvial fibrillation, a pre-cxisting history of cerchrovascular aceidents and rransicor
ischnemic attacks was docomented in 2009 0% pattenis. A history of beart failure svimproms was
n-rp-c:-'rlrell n DA (8 45 pulie.nlh, el T 798 55500 hesar Tani lume pithienls Pl MW AL T hes mieibim
TTH among patients with NV AF was d6% [interguartile range (LQR): 8.7 — 86], and the TTR was
grester theam 0% in [ 14 (35 6% patients with BNYAF, The mean CHAQDS- W A S Soore was 4+
123, aneh b ehel mo alilTer betecen paticnls with poer and sptirnal anioeegulation controed . Warlarn
tomicily weirs docurnentend in TR (15 ol the 223 patiemis, ancd amang the T palients wilh wararin

tesiciny, 13 (23.3% ) had NVAF.




o

8

i

i

31

32

EE]

35

Conclusbon: Inoour soady, a TTE ereaters than 5005 wes foand i 356% of MVAF panicims on
wirtorin, This is despite 0 mean CHADS-VAS: Score of 4, indicofing o high nnnunl stroke risk.
Fuliaple Bo psecho-esolognel Gators comtmbute wopoor TTR m LAECs, arger molicenine trials
comparing the pecarrence of blesding, thrombesmibolic cvents, as well as the wotal cost to the
healtheare system in patients reated with wurfarin comparsd to direct oral anticoagulation therapy

ame regurec Lo gwicle oral anbicoagulaion strategies i Alnca.

Kevwaords: arrial fibiillation: anticoagol atien, waitanng rime in therepeonic range: direct oral

anticonzulonts: intematicnal nonnalised ratio
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Backgroumd

The bedrock of atrial fibrillation CAFT manogement is optimal anticongulotion. This is required to
bt e assoctabed bigh rsk of mumality, stroke, anc mpained quality of Bile o patients wath
AF[1]. aAcnial fibrillation carrics a five-fold incressed risk of complicating with a sooke. AF-
related strokes are associated with signibficant disability and mortality compired o non-Al-related
sttoskas (15, Hlowever, aptimil antcoagnlaiion control remains challenging, parbcularly i low
imcl-michile-incorne counlries (TMMIC), The eel'l'n.:uu?.- ol ilirect vl unlin::-:ugul:ml.—- [CRACT s lead
o increasing wae i AF and ieenriviged ongoing reseaich inmo then safery profile. As sach.
DOACS are progressively being considersd for non vohealar atrial fibrillation (WY AF), even in
previously neglecled highonsk populaiens such as these woth kidney dosense aml franl peients [4,

5]

In LMICs, the introduction of DHACS in the manocznent plon of patiznts with AF is currenily not
perceved as cosl-ellactive, desgaie o higher maidence ol Alrelated corng haabions snch as siroke,
In a prospoctive cross-scetional obscrvatiomal AF regisuy of 29 medical instimations oo arban Souath
Abrica invalving 202 patients with a mean age of 67 vears, the prevalence of AF-reloted sirokes wos
B 9], Toorwral Sonth AT, the erce incubence nale Tor non- AT reloed strake has beem

reportcd to be 244 per 100000 person-vears [G).

The hizh stroke burden associated with AT necessitates an optimal time in the theropeutic rongs
CETREY 15 mavmbaned 1o prevent throambpemibod i avents o curtail the Bleeding elTects ol et
warfarin control. The 2020 Euwropean Association of Cardiology guidelines for the diagnogiz and
maniazement of MY AL developed in collzboration with the Eoropein Association of Canfiothoracic
Surgery, recommends swalebing patients fiom vitamin K oanlagomists et oreel anhooagelants

CERCRAC A1 the e om herapealic range is beloss 705 s achss Dmadication |79 Theraiore, the
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sy aimed o detennine the kevel of asal antecagalation contral i paticnrs with MY AF weancd

with vitamin K ol anticoagulation in & tertiary acodamic centre in Johannzsburs, South Africo.

Pelethnds

We conductad o retrospective stody indhe Division of Cardiology at the Charlaite Moxeks
Joksnneshurs Academie Tlosgaial G0 MIATT i Jobimmesbarg, South Alrice. Palient dita was
worllaeied Tremm an electiromic health reecord syslern hnlu:'int: b s chala For all ]xll'il.*nl!;
Frosgriralised i the cardiology wards an the ChIAH. All paricits 13 vears of age and alder with the
Internationo] Clozssification of Discase (10 M0 code for atrial fibrillation wers included in the
sty Fallamis an oral wilamin K anticomsu lticon (warlarin with ||uIFuIirrl imlerrelicmal
rovitalised vatio (INE ) results for at least ix months before the study pericd were included inthe

imalyais, The mtiomals for thi= wis o mitizate the eClscis ol wirlurin iniliztion Gmion dosing,

Pt i sckbibomal Ly collecied Prom outpatient records ol the arrhethemia chme Tor Thase with am
clectrocardiogram | BOG) diagnosis of AF between | Janoary 2005 to 31 December 2019, Wi
excluded records of patients that were nod prescribed ol amticoagulation therapy and those on
II0IAC S, W then catesamisec B patient dal scoemding o the type of AT, BYAF and val vola
atvial fibrillation (Y AF). Paticnts were placed inthe VAF catcgory i they had cchocardiographic
fearwies of mitral siernsis o were previonsly subgected o valve sargeoy for rganic valvalar hearn

dizense.

In accordance with the laest AF guidelines for an INR arget betoeen 2 - 3 for all paticnts with
WY AT om wardarin, we ciloulaed the TTRE vsing the Rosemfonl method For patienis with MY AT
[W-15], % alse dioeumented throamboemiboeda ard Beemorrhasne cvents thal ocourmst wethin the
sty perial. “Thrombaerribo b events were delmmed s am ocoumence ol o cerehroviccnlar event,

trangicot Leehacinie attacks, pulmonary cmbolisin. o decp vein thiombesis . Hacawnimhagic eveis
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i hbad warfanin sty defined as hleoding ina patienr with an TR alboe 4, neccssitatng
hospitol] pdimission ond or o blood ransfusion. Permission to conduct the stody was abtained from
The |.|1IiI.'|!':I"\-:i[:.' ol the Witwedtersrr] Fluman Bewarch Tahies Commrn e ¢ Sedical ) amed relieyan)
bosgriral avthorites. Individual paticnt consent was waived sinee the study cntalled & retrospective

review of medicnl reconds.

Sharsrical Avalveis

Smatisrical analyscs were performed using Srara SE version 17 (StaaCorp. 2009 College Sation,
TH: StataCorp LLC). Datn is expressed s means and standard deviations when normally
disirihute] anad s medians with mienquarile smges when the disinbution 1= skewed, Categorica
dafa is cxpresacd as numbers and percentages. For continuous variables with a normal distribotion,
it sbudent -lesi wis used (o st for intergroup CTTR<T0% amd TTR =T ) differenoes, and the chi-
squale test was veed to compars cotezorical datn, A Wilcoxon rank suim sest was used Mo compans
meians for continuens varables with o skewesd dismbation, Dnivariable and moliaerah e lomrisnie
regression analvees were perforined wo determine the predictors of 8 TTR <705 Confidence
infervils (O] were set ot 95%, and o p-valoe less than 003 was comsidered to represent statistical

st [,

Resalis

Do praphic and olivical characrerisics

Thes Crmal shaly r!nr!u.l:lhlln |:|'-n||'|nt'.|=1| 1rs p:llirnl.~ wilh A7 ol which 177 (7493 St WAL TThe
mean aze in the entive study population was 023 & 14 3 wears, and paticns oiath MY AF were oldzr,
with o mein age ol 63 0= 15,1 years (055 CL S5 1 - 670, pedDOON], Thers wers 119 (5345
Temmales, wath 31 (AR A b abisgroeed with MY AR More than ball 230455 ) ol the shwaby pogalationm

were ol hlack Adrican anoestiey, amd 77 [RE %] hinl N Al
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Hyperiensoon wizs reportad tn 157 (W% ) panicis, and 720323950 had diabaeres mellinos. Fore-
saven (21 1% patients had a history of myvocordial Infarction (M0, and 44 893 4% of these poticnts
with u history el B bt NYAF. A precexising hislory of cengrmaseulor accidents amd trarsient
ischaemic artacks was found in 20 (90%) patients, aed 180 85 4% of paticnts had hean failure
svmptoms, of which 146 (TH5%) hod NVAT. Intotal, 195 (92.5%) patienis were unemploved, ord

143 (R4 AT were pensiimers.

The weckly modian warfarin doge was 3% me (IOR: 175 — 351, and ivdid not differ significantly
between patients with VAT ond NVAF [35 mg (I 17.5 - 350 v 35 me (IQF: 25.0 - 35.40),

p=l 5164, Thiens were 179 (30035 pabients on oral Beta betae blocker thesapy, 27 (12,130 on
caleium chanel blockers, and 120053 8% on oral angiotcpsin-converting cnzvine (ACE]
inhibitors or angistensin receplor blockers (ARDs). The rest ol the baseline demographic and
clinical characteristics of paticis with MY AF nre reported.

Anticosgelation contrel i patients wi o vadedor s fibeidotion

The median TTE among paticnts with FMWAF was 465 (IOE: 8.7 — 860, and the TTR was greaner
than T0% in 114135 6% patients with MW AL The weekly median warturin dose did not differ
sl ly Batween palients with poor CTTR <05 5 amd cpatimal CTTR=V09 ) anticoasulatnm
contol (35 mg (DOR: 25 — 330 va 35 mg (175 - 35, p=0.8232]. The bascling median INE waz 2.1
(IR 1.5 =280, and the madian dosztion Berscen the baseliee oo st TNE and the thisd TNE
measnrement wos 62 davs QR 4% - 971, Fithe-six (21 0% pacients with WY AT hod o baseline
IME mnge batwesn L0 amad 500 Palienis wath S AT amad poer CF TR anbsecim b linn comiral
were o warfan for a shoiter duration compared with those with optineal asticoagulation contsol

| 36 days CIORR: A5 B4 s Thdoys CIOR: 56 1800, p=0hi i 3]0 Oin the univariable analvsis, this
rukiionship was ol staistecallv sagoeleant [Cklads mouo GO (080 057 1 00893 — 100,

=0 The estimaled glomesalr Dmtn s dul nol dilfer belwesn palients with oo TTE lass
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than il above T, reapecrively [543 mbmoen (OB A2 — 347 we 58 mbimin Q0 42 = T,

p=L 71,

Thes oo O AT X225 A%0 Score was £+ 1.5, amd 11 ol mol i Ter belwesn ]'.ulimllx wilh e il
optimal amiceagulation contral (p=0A4%52), Onthe univariate logiste regaession analysis, patents
on oral dosages of ACE inhibitors or ARDBs were 1.7 (imes more likely o bave o TTR<VFR (95%
L0 — 522 =003, and those onodigosin wene lass hikely 1o bave poor anbcoasgulation
cormira ] (ORR: O 555 Ol 1a 100, [l—fl.ﬂﬁ 1y Mana ol the !.'Iu;l'r-.' varithlas wers i11|:|r.]'.\|.-eru lenil

predictors of poar anticoagulartion control in pateirs with MY AF.

Risk of Sleeding and sy owtcomes i gl potisnts vwith otvial fieillation

The rmedian durstion of hespitalisation for all paticots with atrial fibeillation was five davs (HQE: 3 —
By abives, orad i did not differ sigrilicantly in patients with YA and MY AT as well as in those with
W AF and a TTR above and below 705%. The medizn trequency of hospitalisotions at the CMIAH
wits D siclmissum epsles (R T 5 Warlurim Loty wirs docurnented an T (8215 ) patignls,
and 13 (83_3%) of these paticns had MVAF. The median duration between the diagnosis of anal
tibrillation and occurrence of wartarin tosicity was 12% doys (IR 24— V8351, Bosed on the HAS
B sevre, TR TAS 250, A0 P03 anal 300013850 cl allatriel Dol linwn pabient s were ol o
Lo, mederare, and high risk for blecding, respectively. Thromboombolic complicatons s cnly
docunenbed ina fow patients, with ischasmic sirokes docwmented in 1604551, hacmcarhaging
stroke inone patient (0.4% a tronskent ischaemic attack in two (05950 pattents. and lowser limb
Jiuq? wirrn Lhrirm baeas i one it Belapor hln-.lling TECUITIFY, i hlvsiel tramsiusion wis docimmen el

in o (009 paticits.

Disrussion
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We'e comducted a retrospective chart review of 223 pancnts with AF trcated ar CMIAH. & tertiary
starz-owned acndemic hospital in Johanpesburg, Sonth Africe. Among the 222 poatients with otial
Pkl b, BFF 0T 5%0 e WY AL, Chur tﬂu;l}' clemmmsiralecd Bl :|11Ii.'.'4'-:|3||.|..1|i-::-1| conlral m
patients with WY AF i subopiimal . with aoly 30% of our cobom achicving a TTR abowe the
recommended 7%, The medion TTE was 46% (IQR: 8.5 - B6) and was slightly higher than thi
reporie] by the Bambomiced Evalution of Tong-Term Anncoaselation Thergy TRELY Y Al
Fibrl Ll anin HEQ Ty, il erdra gltlh:ll trial which meluhed 20 sites From Alrica [ 1], In he
EELY rrial, the mean TTH amoing 1137 paticnes reciacned from Africa was 33%, and patients fioim
Adricn with MY AF had the lowest TTR comparad 10 their counterparts in high-income countries and
plher LMIC: [14]. Alwe, e <hndy by Serakula and collzagoes avaluating the TTR inowipabents
roquiring INE menitering scrvices in Uganda and South Africa showeed that. desgite regular INE
moaitoring il least oree per month, the medion TTR was 1% (108 14 - 69) [3]. Alihougzh this
study by Semakula et ol. incloded potients on warfarin irrespective of the clinicol indicotion tor
warlarm, 11 highlghted some of the shared dillicelies we alsa Gaomsd moonr <oy assoctated wilh
warfarin use. Fusthenmare, & study conducted oy Kwea-2ole Matal, South Africa. found thar anly 10
patients | 1045 with N% AT maintoined 2 TTR above 0% The mean TTR estimatzd using the
Feovsemabsa | et hasl amomng 96 patients walh B AT was 34% £ 1RSS5, cornparable to the TTHE

obtained Lnocar sady [15].

Froiltv is o bological svndrome with muliiple cumulotive physiological declines and o reduced
abnlity 1o employ homeasialic resi benoe and reserve Lo tecover lorm siressors [ 2, A
tibrillation incscascs frailvy by fowr-fold and may be a marker of frailty [33,34] 0 In our study.

WY AT patiznis had 5 mean age of 63 yvears. comparible woather stodies in the remon [305].
Altheagh Pronley wis nod assesseal noour patienis, Ty remams relevant in AT mamagement, Frail
patbiemie amer lees lkely o receive anbicoa g laton due oowarranted comeern ol slvemie oulommes

guch as blecds. The cliieal fendeiaey to nod articoazulate this inherently high-isk siroke
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popiclation geoug s further exacerbared by poly plharmacy ineractiong and the anpacr of maluple
comorbidities [353]. Evidence supports o net <linical benetit with the vse of anticoagulation in froil

Al patizamis | 3R]

Heart failure and A have o synergistic effect in increasing the risk of thrombozmbaolism and all-
e o ality [37]. Tnoa sty anvolving Fromengham Heard Sty pariicipnt s with AF, e
hivcar] manicy (HED for the occnrrence of heart Lailure with preserved egection Crctiom was 254 (055
L1248 — 350, p=0ad 3. Pamieipanrs wirth bear failuee were 2008 rimes like e oo be disgaoged
with AF (HR: 218, 95% C1 126 - 376, p=0.003) [16]. Yuyun et al_avaloated the spectrum of
wamliae arrhythrnias insuh Sahaman Alrica (5540, aml reparted thal hyperiension wis thee mins)
comon ek factor associated with AF reporied o 30-87% of patients, followaed by beart failuss in
32645 ol all patients with AT [17] In owr sy, heant Failure and hyeperiension wers (he maoss
comimon comarbidities i all potients with AF, with o prevolence of 83.4% ond V4%, reapectively.
Al The Hean ol Sowelo Stady, myvabang patiients resuling i the urbem pard ol Seah Adre,
shioned thar hy perengion is one of the nost comumen and ander rreated significant modifiable sk
factors in patients with and without AT The authors reported that in the potients stodizd 35% hod
bvpertensiom, highlighting the nead W screen vigomomes b opirnal by masator and teat all patens

with by pemengion nging guidelore-disected management [ 15].

The safety and afticacy of onticongulation therapy in potients with A~F and concomitant chronic
kckneny chsennse (U] hove wnague < himical imphaatons, Thers s anomereased Al pravalence al up
tos 10-25% with detersorating eenal function (5], Furthernoese, CED paticnes are ot a high risk of
thromboembolic events and mijor blesding independent ol oml anticoagulation 5], Stodies shaony i
base line imcreisaed corebmal bacmorhage potential ap e 10 e higher i CED pabients ta thase
wilh norrmal renal lunctan (3, 58], Wartirm s currently e sreamslny of smbcoagrlton an 10

patients with CEI. Oursmdy did net show an association bereccn senal dysfonetion and poor
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213G
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230
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240

TTH. Paticnts witla TTH Leas than 0%, had an estimared glomesalar filratwn sae of 205 mlfmin
(L 42 - P4 comparad to 38 mlimin (DOR: 42 — 7099 in the growp with TTR s ahove TO%

[Pa!'l_?] 19 Ths s r.nlenli.]ll}' relatel e o henlhonrs ]:-'r\::-l.-';l.-:'r Tt lment b amd hesabiance thal
Ay CRigt ro preseribe anticoagulation oo AF paticits with declining renal functicn because of the
concem of bleading risk. Insighis from ongoing randomised control iiols such s the Cral

ambicea lation in baemodialyvss paients AVEDTALY ancd The Thanishowarlarin cdialvsi s siady
silaly amd ellicacy ol werlurin in patients wath il Dbrillation onodialysis (AR AR will
baspeetul v have a positive impact oo peescriber confidenee in the manageiment of CRD AF paricnis

[30.40].

The advent of combination antivetrovvical therape (AR T has dramsatically improved the litz
sxpectaney of prople with Human immunadeGeiency virus CHIV [42]0 Consegquently, A7 his
cmerged as o signiticant contributor to high cordiovascnlor risk and mortality jnthe azing HIY
|_'u'||_'l||.|'.1l'i||n1 walh i pmvilh:-m:vr: ol 2235 |HLAT ], Hovwever, il s uncleir whel her LTI TITY
anticoagulation guidelines for AF ean be safely applied w paticnts with HIW (41]. This 1=
purticularly relevant in 554 whers the Mationol Institute of Heolth estimates thot 7% million people
B weirth T in Sowth Adrica [42] Inoemar sty only Gowe palients inoor cohort st docamemied
HIY which may ke doe to the persisting stigma that is attached oo a HIV disgnosiz in 554,
Tradiriomal sk caloulatos wach as the CHANS-YV A% wone, and the HAaS-BLED sooe ane
vsetil for estimating the risk of strokes and major bleads in patients with AT However, they many
rasl b e[l caalibratend s acumdlely assess e rwe nisk ol simoke o the AT popolanon 41000
bizen shevsin that even with correction for cardioyasevlar visk factors: a CO4 cound of 122 200 and a
wital loind o = OO copiesim] had o 1 4-2-Fold and 1.3-fold inceeased tisk of AL respectively
[A1]. This, as well as cther I speeiive Tactors lke imeractons with ARV s the role of
brwperhomaeyalememn aml comorhicd opporiami=De mlecions arg lrpely negdaected n

antieaagulation cfficacy and safemy sescarch, [41)
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265

The C-atatistic of the CHACDE -V ASc model for one-vear risk of ischasmic stroke or tnnsient
echaermie alacks CTTAY ameng patients wilh airal Thellation sas 00679 (4955 C1OATD

DueEnn [ 19]), Deapite comecting for cthnic differcnces., the C-statistic, which measares the ability of
the modsl to discriminate between pozitive and negative coses, did nol improve. sugzesting that the
rigscliel rmay baaver kst predictive posers [T2)0 Tnooer study, the rmaan CTTIACTS Y ASe seone was
A, amd b el mon ilirTer belweaen [l:ulir.rl:-; wilh et il |::1'.\I'I'II..J| :|n|in::||:|gu|:|[in:n vrinlril r_]'.-—i'l.d-'-l."-zjl.
thus infesring that the avesall risk of ischemic strokes, sysremic cmbalisms and TEA in our smdy
cohort with AF could be between 4.8% and 6.7% [20]. In contrast, the HAS-BLED scors,
chissilenl 144 (R52% 0, 47 (20 53% ) amcd 30 01508350 alrnal Mhralkdmn pabients moour study bzl a

low, mederane, and high risk for blecding, sespectively.

The cccurrairce of thrombosmbolic and blesding complications in AF paticnts with poor
ambicaagulation contml s well deseribed [23-26]0 In oar shcdy , warlanin losacily wies documentad in
1% of all AF paticots., despite [INE monitoring. and was common in paticnis with NWAF.
Furthermers, cur study also demonstrated thot the mie of thromboembaolic complications was low_
This is hikely nasl regpresentalive hecause most patents wchoane bosgataliaed, oothes mmecdical
institution. with AF related strokes and theembocmbalic complications are mosily managed in
general medical or surgcal wasds - nod in cardiclogy wands, Tschacimic strokes woeie the nest
comimon complication, documented in < 3% of oll potients with AT, Ope of the common predictors
ol e ambicispbatien. comirsl reporied mthe erure 5 polypharmeeye, whese BY AL pabents on
six or maore aral medicarions were at rigk of poor anticoagulation control {TTR 263%). (OR:1 59,
LA CHIIE-3.55; p = 0031 (27 In onr shmly, nome ol the clmcal vanahles wene indepensdan

predictecs of poor anticoagulation contral.
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281

184

235

28k

257

288

284

240y

191

In s WIS the most feasible appecach for managing AF paricnr: on vitamin K antagonisis is
potient counselling. education, and frequent INE monitoring. Recent guldelines suggest that in
[ritkiamlz whin Lt 1oy sresimBzary o TR 2= 705 100040 shoa il be comsalerat | 1] The I'|1||:Iin:§5-; ITivm
o smidy have showin thar the use of warfarin theragy in 64% of our paticnr geoup is inefficaeious
und potentially harmiful. Suboptimal worfarin use is pot innocuous, os patients are ot a zreater risk
Toor both imereeaan] hleeds aml sarokes [28) Health core systems in LMICs neest e evaluale whether
the comd ol mevwar oral amlicoagolaion may e allse by the cost ol regular INRE momiloring, Fregquend

otparicnt vigirs and & roduction in ensis inmancat in managing warfarin-related complications.

The stucly's retrespective muture ancd the relatively smaller simple siee are the dude's main
limitations. Alhovgh we conld demonstraie 2 low TTR o patiznig with NV AF we could not
tccurely showecise e complications associaed with such poor contral. This is relaed 1o a
szlection kias incur study. wherz only poticnis with cordiac-specific complications wonld have
b el 1oy the |::n'|:|i||||:|gl1.I -:lrerl:lr[me:nl_ Im sl simee the '\;IIII|}' s comclucteld ol o xingle-
coitre, academic rertiary hospital, ot excluoded paticits that would have presented eo their local
hospitals with A and = related complications. Incomplete record keeping was o signiticant
chiallenge, pariculady when minimg the electronie health reconl system. Desguie these Dmialions,
o stdy has demonatrated the nesd to consider introducing DOACSE to high-risk individusls with a

TTR peesiscntly beloe TO% after adequane counsclling and paricnt cducation.

ol usigms

D study found subepiimal anticoagulation control in G4% of patkents with NWAF. Thene 15 an
vrpend nesd o improve aeesss w DOACS (0 ensure (hese patients are adequately protectsd Irom
AF-re latal rmorbady and mostaliny . Cost-clTectvaty amalvsas stuchies ane reguirael i LMICs s
dielermine which therapeutic simategy weondod be ellective amd cosi-siving oothe enlire healtheire

gugtei, considering all dircer and indincer costg invalved i managing paticnis with AF.
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