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Abstract

Objective The study was aimed to evaluate the cost and drug utilization pattern of anti-
coagulant drugs in a clinical setting in Saudi Arabia.
Method A cross-sectional retrospective study was conducted in a private hospital in
Saudi Arabia. World Health Organization, defined daily dose, and American Society of
Hematology methods were used to compute the daily price of each anticoagulant agent.
Key findings Consumption of oral anticoagulants was very less as compared to the par-
enteral. Apixaban was the most prescribed oral drug, while enoxaparin sodium was the
drug of choice among the parenteral. In oral anticoagulants, the unit-wise cost was found
to be highest for Rivaroxaban (12.60 SR (3.36 USD) and less for Warfarin (0.82 SR (0.22
USD)). Heparin sodium cost (51.62 SR (13.76 USD) was found to be the most expensive
parenteral agent while the least expensive was Phytomenadione (3.76 SR (1.00 USD)).
Conclusion Apixaban was the preferred oral anticoagulant among all the studied antico-
agulants, although Warfarin is the cheapest. Therapeutic drug monitoring was recom-
mended for Warfarin. The study highlights the importance of more studies to measure the
advantages and disadvantages of all types of anticoagulants.
Keywords anticoagulant; defined daily dose; drug utilization pattern; Saudi Arabia

Introduction

The anticoagulant used to avert the formation or progress of thrombi in the venous blood
flow. Depending on the administration route, parenteral and oral anticoagulants are avail-
able. Anticoagulants are the mainstay therapy in the treatment and preventing the recur-
rence of thrombotic events concomitant to pulmonary embolism, deep vein thrombosis,
myocardial infarction, unstable angina, rheumatic heart disease, vascular surgery, pros-
thetic heart valve, retinal vessel thrombosis, extra corpuscular circulation, hemodialysis,
defibrination syndrome and infection-induced thrombosis.[1,2]

Thrombosis is a multifactorial disorder that could incur many disabilities, life-threaten-
ing complications and even death.[3]

In Saudi Arabia, more than 250 000 persons are yearly affected by venous throm-
boembolism and 43.8 per 100 000 are affected by stroke.[4,5]

Traditionally, Warfarin stood the merely available anticoagulants.[6,7] Many studies
have reported the widespread use of direct oral anticoagulants (DOACs) like Apixaban is
growing worldwide, while the Warfarin use has revealed a continual and adamant
drop.[8,9] Following the previous readings, the Saudi clinical practice Guidelines prefer
the usage of novel anticoagulants as an alternative to the dual therapy of parenteral anti-
coagulants with vitamin K antagonists.[4]

A cost-effectiveness study has depicted Apixaban as the recommended medicine for pre-
venting stroke as per Saudi Anticoagulants for nonvalvular atrial fibrillation guideline.[10]

The Medical cost for atrial fibrillation in Saudi Arabia is high and estimated to be
$3000 per patient.[10] Consequently, anticoagulant selection is not only centred on their
benefits and safety but also on their costs, which will influence patient adherence and
clinical therapeutic benefits.[9]

The study was aimed to evaluate the cost and Drug utilization pattern of anticoagulant
drugs in a clinical setting in Saudi Arabia.
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Methodology

The study was designed as a single centred, cross-sectional
retrospective pharmacy database study of utilization of anti-
coagulation therapy and their cost analysis. Data for the per-
iod from 1 January 2019 to 31 December 2019 were
retrieved from the inpatients and outpatient electronic phar-
macy records along with the unit dose prices of anticoagu-
lant drugs in Al-Mana Group of Hospital- Al-Khobar, Saudi
Arabia. The daily price of each drug was computed based
on the World Health Organization (WHO) defined daily
dose (DDD) and American Society of Hematology (ASH).
Patients who were not prescribed and dispensed any medi-
cations for anticoagulation therapy were excluded from the
study.

The cost analysis of each studied drug was calculated in
terms of the average price of each unit dose of each pre-
scription. Lastly, the prescribing pattern was evaluated
based on the adherence of guidelines and protocols of the
ASH, which are the followed guidelines at the study centre
(hospital) used for the treatment of various diseases with
anticoagulants. All the anticoagulant drugs were categorized
into two different groups as oral anticoagulants and par-
enteral anticoagulants also coded in WHO anatomical thera-
peutic chemical classification code/ATC.[11] These included
the oral anticoagulants (four drugs), for example Apixaban
(B01AF02), Dabigatran Etexilate (B01AE07), Rivaroxaban
(B01AF01) and Warfarin (B01AA03) and parenteral antico-
agulant (three drugs), for example Enoxaparin Sodium
(B01AB05), Heparin Sodium (C05BA03) and Phytomena-
dione (B02BA01). Details of ATC code and dosing sched-
ules are described in Table 1.

Data analysis

Demographic characteristics were demonstrated as frequen-
cies and percentages (with Wilson 95% confidence intervals
for proportions). The chi-square (for P-value calculation)
was used as appropriate to compare the utilization rates of
anticoagulant medicines for the treatment of various dis-
eases. All statistical analyses were conducted using SPSS
version 26 (SPSS Institute Inc., Cary, NC, USA) and

Microsoft Excel 2013. P-value ≤ 0.05 considered as statisti-
cally significant.

Results

Table 2 shows the study on 10 036 patients clarifies that
the use of anticoagulants was more amongst female patients
compared with male patients.

Figure 1 shows that the overall utilization percentage of
oral anticoagulants is very less compared with the parenteral
anticoagulants.

Table 3 shows the division of anticoagulant drugs into
two categories oral and parenteral with all P-value findings
≤0.5 except Dabigatran Etexilate with P-value 0.05.

Apixaban (4.71%) was the most prescribed drug among
the oral category and Enoxaparin Sodium (61.48%) amongst
the parenteral drug category.

For men, Warfarin (2.72%) and, for women, Apixaban
(2.77%) were the most prescribed oral anticoagulant drugs
and Enoxaparin Sodium was preferred drug from parenteral
category for both.

Table 4 shows that for oral anticoagulants, the duration
of therapy was highest for Rivaroxaban and lowest for
Apixaban. The unit-wise cost was highest for Rivaroxaban
(12.60 SR (3.36 USD)) making Warfarin as the cheapest
drug (0.82 SR (0.22 USD)).

For parenteral anticoagulants, the duration of therapy
was highest for Enoxaparin Sodium and lowest for Phytom-
enadione with Heparin Sodium being the most expensive
(51.62 SR (13.76 USD) and the cheapest being Phytomena-
dione (3.76 SR (1.00 USD)).

Discussion and Conclusion

In the present study, there is a high prevalence of the use of
parenterally administered anticoagulants (86.69%) compared
with oral (13.31%).

In comparison between genders, our findings are in line
with research conducted in Asian people for treating atrial
fibrillation that reveals that Warfarin was prescribed more
commonly in men and novel oral anticoagulants (NOACs)
were prescribed frequently in women.[12] Among orally
administered anticoagulants, Apixaban NOACs were firstly
used contributing to 4.61% then secondly by Warfarin
(3.56%). This study is further confirmed by another study

Table 1 Anticoagulants approved by SFDA for marketing in Saudi
Arabia

Drug ATC DDD Dose (ASH)

Oral anticoagulant
Apixaban B01AF02 10 mg 5 mg BD
Dabigatran Etexilate B01AE07 300 mg 150 mg BD
Rivaroxaban B01AF01 20 mg 15 mg BD/20 mg OD
Warfarin B01AA03 7.5 mg 2–10 mg daily
Parenteral anticoagulant
Enoxaparin sodium B01AB05 2 TU 1 mg/kg body wt.
Heparin sodium C05BA03 10 TU 200 units every 4 h
Phytomenadione B02BA01 20 mg 5–20 mg daily

ATC, anatomical therapeutic chemical; Dose, As per American Society
of Hematology (ASH); DDD, defined daily dose; SFDA, Saudi Food
and Drug Authority.

Table 2 Baseline demographic characteristics of the studied patient’s

Characteristics Total 10 036% (95% CI) (n)

Gender
Male 35.16% (34.23–36.10) (3529)
Female 64.83% (63.90–65.77) (6507)
Age (years)
≤30 30.07% (29.14–30.93) (3014)
≥31 69.93% (69.07–70.86) (7022)
Nationality
Saudi 66.69% (65.72–67.57) (6689)
Non–Saudi 33.31% (32.43–34.28) (3347)
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that states that Direct oral anticoagulants over a few years
had become more convenient and safer drugs of choice in
VTE treatment.[13] Bleeding is the major side effect of War-
farin, which is in contrast to NOACs like Apixaban that
shows anticoagulant action without bleeding.[14]

In parenteral therapy, Enoxaparin Sodium was the drug
of choice and Heparin Sodium was the least. This finding
was in contrast to a research conducted in 2018; where
Heparin was the preferred drug of choice and the least pre-
ferred was Enoxaparin.[15]

Overall, Heparin Sodium is the most expensive anticoag-
ulant drug. In oral therapy, Warfarin is the cheapest and
Rivaroxaban expensive of all with highest duration of ther-
apy. In parenteral therapy, Heparin is the costliest and Phy-
tomenadione is the cheapest one.

Although NOACs are expensive they offer various bene-
fits over Warfarin which requires INR levels of monitoring
that puts an economic burden on the patient.

Novel oral anticoagulants are considered of the same
efficacy as seen with Warfarin; in comparison, they are
safer and cost-effective.[16] Although oral anticoagulants are

Figure 1 Overall utilization percentage of oral and parenteral anticoagulants among studied patients.

Table 3 Adherence of prescribing pattern of Anticoagulant drug as per American Society of Hematology (ASH)

Drug category (ATC code) Total 10 036% (95% CI) (n) Male % (95% CI) (n) Female % (95% CI) (n) P-value

Oral anticoagulant
Apixaban (B01AF02) 4.71% (4.31–5.14) (473) 1.93% (1.68–2.22) (194) 2.77% (2.48–3.12) (279) ≤0.5
Dabigatran Etexilate (B01AE07) 1.78% (1.54–2.06) (179) 1% (0.84–1.24) (102) 0.78% (0.62–0.96) (77) 0.05
Rivaroxaban (B01AF01) 2.98% (2.67–3.34) (300) 1.87% (1.62–2.15) (188) 1.11% (0.93–1.35) (112) ≤0.5
Warfarin (B01AA03) 3.56% (3.22–3.95) (358) 2.72% (2.42–3.06) (273) 0.84% (0.69–1.05) (85) ≤0.5
Parenteral anticoagulant
Enoxaparin Sodium (B01AB05) 61.48% (60.77–62.68) (6195) 21.48% (20.91) (2179) 40% (39.07–40.98) (4016) ≤0.5
Heparin Sodium (C05BA03) 7.58% (7.08–8.11) (761) 5.24% (4.82–5.69) (526) 2.34% (2.06–2.65) (235) ≤0.5
Phytomenadione (B02BA01) 17.63% (16.91–18.40) (1770) 0.66% (0.53–0.85) (67) 19.96% (16.25–17.72) (1703) ≤0.5

Table 4 Cost analysis of anticoagulants used among studied patients

Drug category
(ATC code)

Average therapy of
duration in days

Average cost unit
wise in SR (USD)

Oral anticoagulant
Apixaban
(B01AF02)

31.33 6.41 (1.71)

Dabigatran
Etexilate
(B01AE07)

31.70 7.41 (1.97)

Rivaroxaban
(B01AF01)

41.18 12.60 (3.36)

Warfarin
(B01AA03)

32.22 0.82 (0.22)

Parenteral anticoagulant
Enoxaparin sodium
(B01AB05)

9.55 21.62 (5.76)

Heparin sodium
(C05BA03)

2.32 51.62 (13.76)

Phytomenadione
(B02BA01)

1.03 3.76 (1.00)
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taken under the supervision of a treating physician, still
their safety and efficacy are warranted. In the case of War-
farin therapeutic drug, monitoring should be recommended
to get the complete therapeutic outcome. Anticoagulants
such as Heparin Sodium and Rivaroxaban are expensive
even though they are safer, much effective and have an
advantage over other drugs; their cost needs to be revised to
reduce the economic burden of patients.

There is a lack of comparative research on the use of
Oral and parenteral anticoagulant use, more studies are
required to highlight the advantages and disadvantages of
one kind of drug therapy over the other.

Limitation of the study

Current study was based on retrospective data, so it was
very hard to do follow-up of patients regarding their effi-
cacy as well as adverse drug reaction and few laboratory
data, and to identify exact safety and efficacy of all the anti-
coagulants used in the studied patients in the hospital.
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