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ABSTRACT
Introduction: Direct oral anticoagulants (DOACs) constitute a first-line therapy in non-valvular atrial fibrillation 
and venous thromboembolic disease. The aim of this study was to evaluate the prescription of DOACs among 
cardiologists, neurologists, intensivists and pulmonologists. 

Patients and Methods: We conducted a cross-sectional, descriptive study from June 1, 2023 to July 1, 2023, a 
period of one month. All cardiologists, neurologists, intensivists and pulmonologists who agreed to participate in 
the study were included. The parameters studied were related to the characteristics of the population, to knowledge 
and also DOACs prescribing. Data were collected using a pre-established survey questionnaire in paper and 
electronic format via Google form.

Results: We included 218 subjects. Cardiologists were more represented (70.48%). The majority of specialists 
(70.77%) had between 0 and 5 years of experience. Among the subjects included, 33% claimed to have never had 
formal training about DOACs. The need for additional training was strongly expressed (85%).

We found that 95% prescribed DOACs. The monthly frequency prescription was most often 1 to 2 times (40%). 
More than 3 out of 10 specialists prescribed DOACs for atrial fibrillation, pulmonary embolism and other 
situations. The reasons for replacing an AVK with a DOAC were dominated by the problem of compliance with 
VKAs and the absence of INR control using DOACs (54.7%). The reasons for replacing a DOAC with a VKA were 
dominated by the high cost of DOAC treatment (77.5%). The limitations of prescribing DOACs were dominated 
by the high monthly cost (66%), patient preference (14%), and specialist distrust of DOACs (6%). Concerning the 
compared cost of DOACs versus VKA, 33% of the population considered the cost of DOACs treatment equivalent 
to that of the overall cost of VKA treatment. Most specialists (99%) stated that their patients were satisfied with 
DOAC treatment.

Conclusion: Direct oral anticoagulants (DOACs) are underused in Senegal due to their high cost but also due to 
lack of awareness linked to insufficient continuing training.
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Introduction
Anticoagulants have become essential drugs in medical practice. 
After the discovery of heparin and vitamin K antagonists a century 
ago, that of direct oral anticoagulants, around twenty years 
ago, constituted a considerable advance [1,2]. Their marketing 
for around ten years has been motivated by the promise of an 
improvement in the patient's quality of life, a reduction in morbidity 
and mortality and at least equivalent effectiveness than VKAs 
[3-6]. Currently, direct oral anticoagulants are represented by a 
direct anti-IIa antithrombin: dabigatran and by several direct anti-
Xa: rivaroxaban, apixaban, edoxaban in addition to Bétrixaban 
currently under development [7]. DOACs constitute a first-line 
treatment to prevent stroke in non-valvular atrial fibrillation and in 
the treatment of venous thromboembolic disease. Despite all these 
indications, safety of use and better quality of life, the prescription 
of DOACs does not seem optimal [8]. In Africa, the problem of cost 
adds to these reluctances and constitues an additional obstacle. In 
Senegal only rivaroxaban has been available since 2014. In a study 
focusing on atrial fibrillation in 2017, DOACs were only used in 
0.59% of cases. The same observation was made regarding venous 
thromboembolism in 2021, DOACs were only prescribed in 14% 
of cases [9]. It was in this context that we carried out this survey, 
the aim of which was to assess the prescribing of AODs among 
cardiologists, neurologists, intensivists and pulmonologists. 

Patients and Methods
To achieve this objective, we conducted a cross-sectional, 
descriptive study from June 01, 2023 to July 01, 2023. The study 
population consisted of cardiologists, intensivists, neurologists and 
pulmonologists. All public and private practitioners who agreed to 
take part in the study were included.   The parameters studied were 
related to the characteristics of our study population (distribution 
according to specialty, place of practice, number of years of 
experience), to knowledge of DOACs (training received, monthly 
cost compared with VKAs, existence of antidotes) and also to 
DOACs prescribing (monthly frequency, change of anticoagulant, 
prescription limits). Data were collected using a pre-established 
survey questionnaire in paper and electronic format via Google 
form. Data were entered and analyzed using Excel 2013 software. 
They were presented in percentages and illustrated in the form of 
histograms, pie charts and tables.

Results
A total of 218 subjects were included, the majority of whom were 
public practitioners (87.4%). Cardiologists were more represented 
(70.5%). Neurologists, pulmonologists and intensivists accounted 
for 4.3%, 8% and 17.2% respectively. The majority of specialists 
(70.8%) had between 0 and 5 years' experience. Those with 
more than 20 years' experience accounted for 4% of the study 
population. In addition, there were two (02) specialists with over 
25 years' experience. Regarding training received in DOACs, 33% 
of the subjects stated that they had never had any formal training. 

Whatever the specialty, the need for additional training was 
strongly expressed (85%). We found that 204 specialists (95%) 
prescribed DOACs. The monthly frequency of prescription was 
most often 1 to 2 times (40%) (Figure 1).

Figure 1: Monthly prescription frequency of DAOCs in our population.

More than 3 out of 10 specialists (34%) prescribed DOACs for 
atrial fibrillation, pulmonary embolism and other conditions 
(venous thrombosis, prevention of thromboembolic events); 
19,5 prescribed it only for pulmonary embolism). A total of 155 
specialists (75%) said they had already replaced VKA with DOAC.  
Reasons were given in 75% of cases. They were dominated by 
compliance problems with VKAs and lack of INR control when 
using DOACs (54.7%) (Figure 2).

Figure 2: Reasons for replacing VKA for DOACs.

In a other hand, 116 specialists (56.6%) had already replaced a 
DOAC with a VKA. The reasons were dominated by the high cost 
of DOACs treatment (77.5%), thromboembolic complications 
(6.25%) and bleeding events due to DOACs (6.25%). Limitations 
to DOACs prescription were dominated by high monthly cost 
(66%), followed by patient preference (14%) and specialist distrust 
(6%) (Figure 3).

Regarding the cost DOACs versus VKAs, 33% judged the overall 
treatment costs to be equivalent. On the other hand, 29 others 
(14%) felt that the cost of DOACs treatment was five times higher 
than that of VKA treatment (Table 1).
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Figure 3: DOACs prescription limitations.

DOACs treatment cost compare to VKAs 
cost Number Frequency 

Equivalent cost DOACs/VKAs 68 33%
DOACS treatment 2 times more expensive 
than VKAs treatment 63 30%

DOACS treatment 3 times more expensive 
than VKAs treatment 47 23%

DOACS treatment 5 times more expensive 
than CKAs treatment 29 14%

Table 1: DOACs treatment cost compared to VKAs treatment according 
to our study population.

Au total of 99% of specialists said that their patients were satisfied 
of the treatment in terms of antidote knowledge, 54.02% stated 
that antidotes for DOACs existed.

Comments
Our sample was dominated by cardiologists. They are supposed to 
be the main prescribers of DOACs. However, their predominance 
may have constituted a bias in this study.

We found insufficient training on DOACs and a need for 
additional information. This could be linked to the fact that there 
is no continuing training program for doctors in Senegal like, for 
example, in France. In fact, it has become compulsory in France 
since the 2016 health system modernization law dedicated to health 
professionals. Law n°2016-41 of January 26, 2016 of the public 
health code, article L. 4021-1 of which states that “Continuing 
professional development (CPD) aims to maintain and update 
knowledge and skills as well as improving practices. It constitutes 
an obligation for health professionals”[10].

In our results, we reported a low frequency of prescription of 
DOACs (1 to 2 times in 40% of cases). Previous studies showed 
the use of direct oral anticoagulants (DOACs) in less than 1% of 
cases in atrial fibrillation and 14% in venous thromboembolism 
[9].

The limitations of prescribing DOACs were dominated by the 

high monthly cost. In fact, the monthly cost of DOACs treatment 
in Senegal is 53 euros that means 50% of the minimum wage. 
However, as in many countries in sub-Saharan Africa, few people 
have health insurance. In addition, when comparing the direct 
cost of AVK and AOD, there is a strong difference. In Uganda, 
for example, a 5 mg tablet of warfarin costs about $0.2, which is 
significantly less than the $2 to $4 needed to buy a 15 mg tablet 
of rivaroxaban [11]. However, this aspect should be qualified 
for several reasons. The first is that VKA requires frequent 
measurement of the INR, which constitutes an additional cost as 
well as hospitalization costs, medical costs for review of treatment 
or management of side effects. As a result, some studies have even 
shown almost identical costs or even in favor of DOACs. A recent 
Pouvourville study which compared the cost-effectiveness ratio 
between the four DOACs and VKAs showed that DOACs are 
in fact less expensive than VKAs, apart from rivaroxaban which 
remains the most expensive (below €20,000 per Quality-Adjusted 
Life Year (QALY) for VKAs. Apixaban and dabigatran at a dose of 
150 mg presented the most favorable ratios [12]. The second reason 
is the quality of anticoagulation with VKAs evaluated by the “time 
in therapeutic range” (TTR). As examples, the TTR of patients 
treated on an outpatient cohort for non-valvular atrial fibrillation 
at the Abidjan Cardiology Institute (ICA), and in the Cameroonian 
cardiological environment revealed averages of 44.1% and 
52% respectively. Therefore less than 60% corresponding to 
inadequate anticoagulation and/or the occurrence of an ischemic 
or hemorrhagic event [13,14]. All this should encourage the 
prescription of DOACs in our conditions. Especially since in 
practice, measuring the INR is only possible in large cities. In the 
years to come, these drugs will potentially be produced in generic 
form at a cost much lower than today. This will most likely have 
a significant impact on the prescription of DOACs, especially 
since their widely proven safety and effectiveness place them 
in the front line in the treatment of atrial fibrillation and venous 
thomboembolic disease [3,15-17].

Conclusion
DOACs are insufficiently known among some doctors in Senegal. 
This, in addition to their high cost, constitutes the main obstacles to 
their prescription. Continuing education and cost reduction could 
allow patients to benefit from these drugs, which are on the front 
line of treatment of atrial fibrillation and venous thromboembolism.
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