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Abstract
 Stroke-related atrial fibrillation (AF), deep vein thrombosis (DVT), and pulmonary thromboembo-
lism (PE) are among the most common thromboembolic events. recently, direct oral anticoagulants (DO-
ACs) have been slowly replacing warfarin. Rivaroxaban is a DOAC frequently prescribes to control throm-
botic events. The safety and efficacy of Rivaroxaban are dependent on appropriate prescription, dosage, 
and other factors. This study is aimed to evaluate the Rivaroxaban utilization based on the standard pro-
tocol in both inpatient and outpatient settings. This cross-sectional/observational study was conducted for 
six months from 1st August 2018 to 1st February 2019 at a private hospital and also an outpatient clinic in 
Shiraz, Iran. First, a clinical pharmacist defined a standard protocol for Rivaroxaban utilization and several 
indexes (9 indexes for Non-valvular AF (NVAF) patients and 10 indexes for DVT/PE patients). Second, 
participants were classified into three groups (NVAF inpatients, NVAF outpatients, and DVT/PE patients). 
Finally, the adherence of Rivaroxaban utilization indexes in each group to was evaluated accordingly. Two 
hundred and forty one eligible patients were recruited into this study. Most patients (N=208), were NVAF. 
Rivaroxaban utilization was appropriate in 71.9%, 65.8%, and 50.6% of patients within groups 1, 2, and 
3, respectively. Although medication interaction, administration regarding time/meal, and dose adjustment 
based on renal function showed the lowest compliance, the monitoring laboratory data and considering the 
underlying disorders were completely matched with the protocol. This study showed some critical errors in 
both settings, especially in DVT/PE patients (49.4% no match). Hence, the most productive collaboration 
must be developed between clinical pharmacists and clinical practitioners.

Keywords: Atrial fibrillation, Anticoagulants, Venous Thromboembolism, Pulmonary Thromboembolism, 
Rivaroxaban.
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1. Introduction
 Thromboembolic disorders are considered 
a critical part of health problems worldwide. Fol-
lowing the increase in the number of elderly pop-
ulations, the thrombotic disease prevalence has 

recently risen (1). Venous thromboembolism (in-
cluding deep vein thrombosis (DVT) and pulmo-
nary thromboembolism (PTE) and stroke-related 
atrial fibrillation (AF) are categorized in throm-
boembolic disorders, which can lead to multiple 
morbidities and also mortality (1, 2).
 Anticoagulants are broadly prescribed to 
prevent and manage thromboembolic disorders 
(3). Warfarin and direct oral anticoagulants (DO-
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The medical ethics committee of Shiraz Univer-
sity of Medical Sciences approved the study (IR.
SUMS.REC.1398.338). All the protocols were in 
align with the ethical guidelines of the 1975 Hel-
sinki Declaration (then amended in 2008). An in-
formed consent form was obtained from each pa-
tient at the time of study entry. Any information 
was anonymized as much as possible.

2.2. Study population
 The inclusion and exclusion criteria are 
listed as below:

2.2.1. Inclusion Criteria
• All newly inpatients or outpatients on Ri-
varoxaban regimen for preventing stroke and sys-
temic embolism in the setting of NVAF or treat-
ment of DVT/ PTE.

2.2.2. Exclusion Criteria
• Age less than 18 years 
• Pregnancy and lactation 
• Discontinuing Rivaroxaban or death in the 
first month of the treatment course 
• Prescribing Rivaroxaban for other possi-
ble indications such as postoperative DVT throm-
boprophylaxis or management of Acute Coronary 
Syndrome
 All subjects referred to hospital or an out-
patient clinic while met inclusion criteria were 
enrolled in this study, and since all of them suf-
fered from non-valvular AF (NVAF) or DVT/PTE, 
they were divided into three subgroups (Group 
I: Inpatients with NVAF, Group II: Outpatients 
with NVAF, Group III: patients with DVT/PTE). 
The duration of follow-up for each patient was 1 
month.

2.3. Data gathering
 In the first step, clinical pharmacists de-
signed a standard protocol for Rivaroxaban utiliza-
tion according to following references (Table 1):
 Uptodate online 
 Applied Therapeutics: The Clinical Use of 
Drugs, 11th edition, 2018. 
 Pharmacotherapy: A Pathophysiologic 
Approach, 11th edition, 2020. 
 Braunwald's Heart Disease: A Textbook of 

ACs) are among the most commonly used antico-
agulants (4). Unlike warfarin, the prescription of 
DOACs has recently increased (5), in part owing 
to DOACs' potential in overcoming warfarin limi-
tations such as its necessity for invasive monitor-
ing, dose adjustment, and numerous food and drug 
interactions (6). 
 Rivaroxaban as a new DOAC agent  
inhibits directly factor Xa in both free and clot-
bound forms (7, 8). Rivaroxaban possesses pre-
dictable pharmacokinetics. It is also more cost-
effective than traditional anticoagulation therapy 
(9). Stroke prevention in non-valvular atrial fibril-
lation (NVAF) patients and DVT/PTE treatment 
are among the most prevalent Rivaroxaban indica-
tions (10). 
 Drug utilization evaluation (DUE) is a 
critical program in assessing rational drug use 
(11). Checking the drug indications and dose, ad-
ministration course, drug-drug interaction (9), and 
observing the patients in their treatment duration 
are considered the essential DUE criteria (12).  
Hence, DUE programs assess healthcare settings' 
performances and reduce the cost of treatment by 
identifying and correcting errors immediately (13, 
14).
 As Rivaroxaban use has been increasing 
nowadays (15) and its prescription faced multiple 
challenges, such as delayed adverse effects, the 
risk of major bleeding without available neutraliz-
ing agents, and the requirement of dose adjustment 
based on liver/kidney function (15, 16), it is cru-
cial to determine how Rivaroxaban is prescribed 
and used. Since the approval of Rivaroxaban in 
2011, its usage has not been assessed adequately in 
Iran so far; therefore, this study aimed to evaluate 
Rivaroxaban utilization based on the standard pro-
tocol in both inpatient and outpatient health care 
settings.

2. Methods
2.1. Study design & Study setting
 This cross sectional/observational study 
was performed during six months from 1st August 
2018 to 1st February 2019 at different wards of 
Kowsar hospital, a private inpatient setting for car-
diovascular diseases, and also a private clinic for 
outpatients' neurological disorders in Shiraz, Iran. 
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Cardiovascular Medicine, 11th Edition, 2018). 
 The required information was gathered by 
both reviewing the patients' medical records and 
also face to face interviews with them. Demo-
graphic characteristics (age, sex, height, and total 
body weight), underlying diseases, anticoagulant 
regimen (indication, dose, and duration of admin-
istration), other medications, serum creatinine 
concentration (Scr), complete blood count (CBC) 
results, and liver function test (LFT) were record-
ed. Also, adverse drug reactions were documented 
after the first month of Rivaroxaban utilization. To 
identify potential drug-drug interactions (DDIs) 
between Rivaroxaban and other co-administered 
medications, Lexi comp drug interaction online 
version was used (http://webstore.lexi.com/Lexi-
Interact).. Only type D or X DDIs were taken into 
account. 
 The Body Mass Index (BMI), glomeru-
lar filtration rate (calculated by Cockcroft-Gault 
equation) for all patients, and CHA2DS2-VASc 
(congestive heart failure, hypertension, age ≥75 
years, diabetes mellitus, stroke or transient isch-
emic attack (TIA), vascular disease, age 65 to 74 
years, sex category) (17) score for NVAF patients 
were individually calculated according to Table 1.
 Finally, all indexes (18) of Rivaroxaban 

utilization were separately evaluated and com-
pared with standard protocol in all three groups. 
These items were as follow:
 1) Indication, 2) Monitoring of laboratory 
data (CBC, Renal and liver function), 3) Consider-
ing underlying disease, 4,5) Considering creatinine 
clearance to evaluate the drug dose adjustment and 
drug contraindication based on renal function, 6) 
Identifying a moderate or major interaction be-
tween Rivaroxaban and other co-administered 
medications by the Lexi-Interact online version 
7) Patient education about side effects 8) Consid-
ering administration time of the day, 9) Monitor-
ing the time interval of administration, 10) Notice 
to administration of drug regarding to meal , 11) 
Checking the type of administration ( swallow, 
crush or chew) and 12) Considering CHA2DS2-
VASc score in patients with AF to predict isch-
emic events.  In addition to the mentioned items, 
patients with DVT and PE were also evaluated for 
dose and duration of primary and secondary cours-
es of treatment. 

2.4. Statistical analysis
 Continuous and categorical variables were 
expressed as mean ± standard deviation (SD) and 
percentage, respectively. The normal distribution 

Table 1. The standard protocol of Rivaroxaban utilization.
Indications NVAF DVT /PTE treatment

Dosage 20mg QD 15 mg BID for 21 days followed 
by 20 mg QD

Dosing adjustment in  
renal impairment

CrCl>50 mL/minute: No dosage  
adjustment CrCl 15-50 mL/minute: 15 mg QD 

CrCl<15 mL/minute: Avoid

CrCl≥30 mL/minute: No dosage 
adjustment 

CrCl<30mL/minute: Avoid
Contraindications Severe hypersensitivity to the medication or any ingredients of the formulation 

-Active bleeding 
-Also see the column of dose adjustment

Rivaroxaban-Drug Interactions Lexi-Interact Online (http://webstore.lexi.com/Lexi-Interact) 
See table 3.

Pretreatment considerations Renal function (SCr), CBC, LFT, and sign of bleeding
Administration guide Administer doses ≥15mg with food. 

For NVAF administer with the evening meal
Monitoring Education and documentation of Rivaroxaban side effects 

No routine coagulation testing
CHA2DS2-VASc score in pa-

tients with AF
Candidate for receiving Rivaroxaban: 

CHA2DS2-VASc score ≥2 ,
Required equations for Rivaroxaban utilization BMI (kg/m2)=(Weight (kg))/(Height^2 (m)) Cockcroft-Gault Equation=[[140 - 
age(yr)]×weight(kg)]/[72×serum Cr(mg/dL)] 
BMI: Body mass index, CBC: Complete blood count , CrCl: Creatinine clearance, DVT/PTE: Deep vein thrombosis/Pulmonary embolism, LFT: 
Liver function test , NVAF: Non-valvular atrial fibrillation, Scr: Serum creatinine.
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during Rivaroxaban treatment.

3.3. Considering the underlying health disorders 
and contraindications
 Hypertension (90.5%), dyslipidemia 
(43.2%), and diabetes (36.1%) were the most 
common underlying diseases in the study. Follow-
ing hypertension, dyslipidemia (55.8%), stroke 
(43.3%), and diabetes (36.4%) were the most fre-
quent underlying diseases in patients within group 
I, II, and III, respectively. There was no absolute 
contraindication to Rivaroxaban in all patients in 
three groups.  

3.4. Rivaroxaban side effects
 Rivaroxaban side effects were document-
ed after the first month of starting the drug. The 
incidence of Rivaroxaban side effects are shown 
in  Tables 4 & 5. Non-major bleeding was the most 
common side effect among participants (9.1%). 
According to Table 3, all participants in groups II 
and III, and 99.0% of patients in group I were also 
educated about major Rivaroxaban side effects 
(bleeding).

3.5. Considering renal function
 Regarding the importance of renal func-
tion status in Rivaroxaban recipients, two indexes 
were defined including dose adjustment and con-
traindications based on calculated GFR. In groups 
I & II, considering contraindications and dose ad-
justment based on calculated GFR were in align 

of continuous variables was assessed by the Kol-
mogorov-Smirnov test. The comparison between 
continuous variables was performed by either in-
dependent t test (in the case of normal distribution) 
or Man-Whitney test (in the case of not normal 
distribution). P values less than 0.05 were consid-
ered to be statistically significant. All statistical 
analyses were performed in this study using Statis-
tical Package for Social Sciences (SPSS) software 
version 20 (IBM Company, New York, United 
States).

3. Results
3.1. General characteristics
 Initially, 280 inpatients and outpatients 
receiving Rivaroxaban were screened. Based on 
inclusion and exclusion criteria, 241 patients on 
the Rivaroxaban regimen were finally enrolled in 
the current study. They were classified into three 
groups, including group I (inpatients with NVAF, 
n=104), group II (outpatients with NVAF, n=104), 
and group III (patients with DVT/PTE, n=33). The 
demographic and anthropometric data of patients 
are classified and listed in Table 2. The mean ±SD 
age of the studied population was 66.90±15.20 
years. More than half (52.28%) of the participants 
were male.

3.2. Monitoring laboratory data
 Based on Table 3, the major laboratory 
data (CBC, Scr, and LFT) had been checked for all 
patients (100%) before (at baseline) and regularly 

Table 2. Demographic data of the study population.
Demographic 

data
Gender Group I  

(n=104)
Group II  
(n=104)

Group III  
(n=33)

All patients 
(n=241)

 
Age  
(yr)

Male  
(n=126)

65.45±15.9 
(n=49)

67.39±14.63 
(n=62)

61.53±20.13 
(n=15)

66.90±15.20

Female  
(n=115)

68.93±12.17 
(n=55)

65.93±17.39 
(n=42)

70.50±15.63 
(n=18)

Height  
(m)

Male 1.72±0.07 1.69±0.07 1.72±0.07 1.66±0.06
Female 1.60±0.05 1.61±0.05 1.62±0.05

Weight  
(kg)

Male 75.51±13.07 70.87±10.62 75.67±9.43 70.59±12.26
Female 68.64±12.69 63.98±10.54 73.33±16.24

BMI  
(kg/m2)

Male 25.40±4.07 24.80±3.00 25.43±3.02 25.59 ± 3.9

Female 26.83±4.78 24.59±3.66 27.43±4.94
BMI: Body mass index

256



Trends in Pharmaceutical Sciences 2022: 8(4): 253-262.

Rivaroaban DUE in clinical settings

with standard guideline in 99.5% and 60.1% of 
cases, respectively. In group III, more than three-
fourth (78.8%) of Rivaroxaban administrations 
were appropriate according to its contraindications 
regarding calculated GFR. 

3.6. Major DDIs of Rivaroxaban
 The potential DDIs of Rivaroxaban was 
evaluated in all three groups. The type, frequency, 
severity, and the probable mechanism of Rivarox-
aban DI were summarized in Table 4. Aspirin and 
carbamazepine were the most common drugs that 
had type D and X interactions with Rivaroxaban, 
respectively. The mean number of type D and X 
DDIs in groups I and II was 0.34±0.13 and 0.14 
± 0.02, respectively. This difference reaches the 
level of statistical significance (p=0.003). 

3.7. Rivaroxaban administration regarding meal 
and time of the day
 The Rivaroxaban administration regard-
ing meal and time of the day were assessed for all 
patients. Although the recommended time for the 
administration of Rivaroxaban is with the evening 
meal, only 11.6% of the study population was tak-
ing their drug in the evening, and most patients 

have preferred bedtime medication (39.4%). Be-
sides, 70% of the Rivaroxaban recipients took the 
drug with a meal. 

3.8. CHA2DS2-VASc score
 The CHA2DS2-VASc score was calcu-
lated in NVAF patients for estimating stroke risk. 
Its mean ± SD score was 3.15±1.81 and 4.40±1.81 
in males and females, respectively. According to 
Table 3, the percentage of this index with the stan-
dard protocol was 89.4% and 88.5% in groups I 
and II, respectively. 

3.9. DVT/PTE treatment
 The course of DVT/PTE treatment by 
Rivaroxaban is divided into two periods includ-
ing primary (15mg BD for 21 days) and second-
ary courses (20mg QD for at least 3 months). The 
dose and duration of initial treatment phase with 
Rivaroxaban were correct in 51.9% and 40.7% 
of DVT patients, respectively. The corresponding 
values were 66.7% and 50% for patients with PTE, 
respectively. In the maintenance treatment phase, 
Rivaroxaban was properly  dosed only in one-third 
(33.3 %) of patients with DVT and half of those 
(50 %) with PTE.

Table 3. Comparison all indexes of Rivaroxaban utilization in the study with the standard Protocol.
 

Indexes
The compliance percentage with the Rivaroxaban 

utilization standard protocol 
Group 1 
(n=104)

Group 2 
(n=104)

Group 3  
(n=33)

Monitoring laboratory data 100 100 100
Considering underlying diseases 100 100 100

Education of Rivaroxaban side effects 99 100 100
Cr/Cl-based dose adjustment 60.6 56.6
Cr/Cl-based contraindication 99 100 78.8

Major (level D&X) drug-drug interaction 29.8 46.2 30.3
Administration Time of the day 2.9 22.1 6.1

Drug administration regarding meal 66.3 78.8 57.6
Considering CHA2DS2-VASc score 89.4 88.5

Dose in the primary course of DVT/PTE treatment 54.5
Duration of the primary course of DVT/PTE treatment 42.4

Correct administration in DVT/PTE treatment 36.4
Total compliance with standard protocol 71.9 65.8 50.6

BMI: Body mass index, CrCl: Creatinine clearance, DVT/PTE: Deep vein thrombosis/Pulmonary embolism.
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3.10. Total compliance percentage with the stan-
dard protocol of Rivaroxaban utilization
 According to Table 3, the total compli-
ance rates of groups I, II, and III with the standard 
protocol of Rivaroxaban utilization were 71.9%, 
65.8%, and 50.6%, respectively. The difference 
between the mean sum of studied indexes of Riva-
roxaban use in patients in groups I and II (9.4±6.9 
and 12.1±9.3, respectively) was statistically sig-
nificant (p=0.004). In other words, attention to 
standard guideline of Rivaroxaban use in patients 
with NVAF was higher in private offices than in-
patient settings. 

4. Discussion  
 The current research has highlighted that 
Rivaroxaban's inappropriate utilization is common 
in AF and DVT/PTE patients. The most frequent 
inappropriate indexes of Rivaroxaban utilization 
were the Rivaroxaban administration regarding 
time and meal, major Rivaroxaban DDI, and con-
sidering renal function. On the other hand, moni-
toring laboratory data, considering underlying dis-
eases, and Rivaroxaban side effect indexes almost 
complied with standard protocol. According to 
previous DUE studies, inappropriate dosing and 
therapy duration were the most frequent Rivaroxa-
ban utilization problems (20-22). 
 NVAF and DVT/PTE are among the main 
Rivaroxaban indications (10). From all patients 

(n=241) were enrolled in our study, most of them 
(N=208, 86.31%), received Rivaroxaban for NVAF 
with 100% appropriate indication. The Global An-
ticoagulant Registry in the Field-Atrial Fibrillation 
(GARFIELD-AF) which has investigated newly 
diagnosed AF patients in various countries, noted 
that the NVAF worldwide prevalence has been 
linked to population longevity. As elderly popula-
tionis growing, the prevalence of AF is expected to 
increase (23). Therefore, the high percentages of 
such indication for Rivaroxaban in our study may 
also be related to expanding longevity in Iranian 
population. Another prospective cross-sectional 
research recently carried out on 104 participants 
in Isfahan, Iran, reported that the most common 
indication (37.5%) of this anticoagulant was DVT 
prophylaxis. It also noticed that about 34% of ri-
varoxaban prescriptions was correct and the most 
faults were in terms of dose (50.9%) and duration  
of treatment (71.4%) (22). In alignment with our 
findings, the most frequent errors associated with 
dosing and duration of treatment were amongst the 
patients with DVT/PTE, that 45.5% and 57.8% of 
them were received incorrect dose and duration of 
treatment, respectively. In contrast to these find-
ings, a retrospective chart review using the sys-
tem's electronic medical records at eight health 
system hospitals in the United States demonstrated 
that among 62 patients receiving Rivaroxaban, the 
indication was correct in 82% of cases. In addition, 
92% of participants were received the appropriate 

Table 4. Rivaroxaban-drug interactions in all patients.
Type Rivaroxaban-drug interactions Frequency 

(n)
Possible mechanism

D Aspirin 86 ↑Adverse/toxic effect
Naproxen 24

Clopidogrel 21
Diclofenac 15
Meloxicam 9
Ibuprofen 6
Ketorolac 5
Verapamil 3 ↑ Rivaroxaban serum concentration

X Carbamazepine 7 ↓ Rivaroxaban serum concentration
Phenobarbital 5

Phenytoin 3

Enoxaparin 3 ↑ Anticoagulant effect
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dose of rivaroxaban (24). 
 Most candidates for anticoagulants are an 
elderly population that usually be on the polyphar-
macy regimens for their various underlying diseas-
es (25). According to our study, the mean age of all 
participants was 66.90±15.20 years. Therefore, the 
risk of major DDI and side effects are more criti-
cal to be evaluated in these patients. In our study, 
the number of DDIs were higher in the inpatient 
compared to the outpatients. This is mostly due to 
the fact that all inpatients were under polyphar-
macy and they may have more comorbidities. In 
line with this finding, a systematic review of lit-
erature about DDIs in Iran demonstrated that the 
median incidence of potential DDIs in outpatient 
and inpatient settings was 8.5% per prescription 
and 19.2%, respectively. 
 Compared to vitamin K antagonists (e.g., 
Warfarin), DOACs (e.g., Rivaroxaban) have a 
superior safety profile with fewer major bleed-
ing episodes including intracranial bleedings and 
hemorrhagic strokes (23, 26). The risk of major 
and non-major Rivaroxaban bleeding was report-
ed about 0.3% and 11%, respectively, by a meta-
analysis (27), which are almost similar to our 
study (1% major and 9.1% non-major bleeding). A 
number of variables have been reported to be risk 
factors of Rivaroxaban bleeding such as increased 
age, uncontrolled hypertension, and concomitant 
treatment with antiplatelets, non-steroidal anti-in-
flammatory drugs (NSAIDs), or paracetamol (28). 

DOACs-related major bleeding episodes are con-
sidered as emergency and needs to control imme-
diately. Beside general supportive therapy, Andex-
anet alfa, a specific antidote, has been approved 
for the management of uncontrollable bleeding 
episodes due to rivaroxaban (29). 
 The GI absorption and renal excretion 
of DOACs are affected by P-glycoprotein (P-gp) 
transporters and cytochrome (CYP) 3A4 enzymes. 
Therefore, the inducer and inhibitors of CYP3A4 
and P-gp systems can potentially interact with DO-
ACs (30). In our study, the most frequent D-type 
Rivaroxaban DDIs involved with aspirin, naprox-
en, and clopidogrel. The most common X-type 
Rivaroxaban DDIs were carbamazepine, pheno-
barbital, and phenytoin. These antiepileptic agents 
are strong inducers of CYP enzymatic as well as 
P-gp systems and their co-administration can de-
crease Rivaroxaban AUC, leading to anticoagulant 
failure (31). The combination of DOACs with an-
tiplatelet drugs and/or NSAIDs is quite common 
in clinical practice (32). Interestingly, most bleed-
ing events were documented in the literature when 
antiplatelet agents are prescribed simultaneously 
with oral anticoagulants such as Rivaroxaban (31, 
33).
 Rivaroxaban is mainly excreted by the 
kidneys; therefore, either avoidance or dose ad-
justment should be considered in Rivaroxaban 
prescription in the setting of renal insufficiency. 
Underdosing and overdosing of Rivaroxaban can 

Table 5. Rivaroxaban adverse effects in the study population
Adverse 
 effect

Group I Group II Group III All the 
patientsFrequency Percentage Frequency Percentage Frequency Percentage

1 Non-major 
bleeding

8 7. 7 9 8. 7 5 15. 2 22 (9.1%)

2 Insomnia 6 5. 8 5 4. 8 0 0 11 (4.6%)
3 Abdominal pain 6 5. 8 3 2. 9 2 6. 1 11 (4.6%)
4 Wound secre-

tion
5 4. 8 3 2. 9 2 6. 1 10 (4.1%)

5 Constipation 4 3. 8 3 2. 9 2 6. 1 9 (3.7%)
6 Pruritus 4 3. 8 1 1 1 3 6 (2.5%)
7 Major bleeding 3 2. 9 1 1 1 3 5 (2.1%)
8 Diarrhea 3 2. 9 2 1. 9 0 0 5 (2.1%)
9 Dizziness 1 1 3 2. 9 0 0 4 (1.7%)

10 Anxiety 0 0 1 1 1 3 2 (0.8%)

259



Trends in Pharmaceutical Sciences 2022: 8(4): 253-262.

Afsaneh Vazin et al .

References
1. Amin A, Marrs JC. Direct Oral Antico-
agulants for the Management of Thromboembolic 
Disorders: The Importance of Adherence and Per-
sistence in Achieving Beneficial Outcomes. Clin 
Appl Thromb Hemost. 2016 Oct;22(7):605-16. 

.................................................................................................................................

potentially put patients at the risk of treatment 
failure (e.g., thromboembolic events) and toxic-
ity (bleeding episodes), respectively. Based on a  
5-year, cross-sectional, retrospective study in Qa-
tar, 33.6% of DOACs prescriptions hold inappro-
priate dosing (34). In another observational study 
on hospitalized patients in Belgium, 20% of AF 
patients received inappropriate dose of Rivaroxa-
ban based on their renal function (35). Mousavi 
and et al. also indicated that only 50% of partici-
pants used adjusted doses regarding serum CrCl  
(22). These findings are almost similar to our 
study, in which the inappropriate renal-based dose 
adjustment occurred in 60.6% and 56.6% of NVAF 
inpatients (group 1) and outpatients (group 2), re-
spectively. 
 In our study, the administration of Riva-
roxaban regarding food and time of the day was 
not correct in up to 42.4% and 97.1% of the par-
ticipants, respectively. Concerning the effect of 
food on the absorption and pharmacokinetics of 
Rivaroxaban, oral bioavailability of doses up to 
10 mg Rivaroxaban were independent of food. 
In contrast, high bioavailability (≥80%) of 15 mg 
and 20 mg Rivaroxaban was achieved when taken 
with food; therefore, it has been stated that 15 mg 
and 20 mg Rivaroxaban should be taken with food  
(36). It has been also recommended that Rivaroxa-
ban should be administered with regard to the eve-
ning meal.
 The current survey suffers from a number 
of drawbacks. Firstly, this study was conducted in 
private healthcare settings; therefore, public clin-
ics and hospitals must be investigated in future 
studies. Second, since NVAF patients were as-
signed from two medical centers with different in-
dication , it was impossible to compare physicians' 
performance in the hospital and the clinic. Third, 
since the DOACs may have delayed side effects, a 
meticulous and prolonged follow up process must 
be considered in future investigations.  Lastly, oth-

er possible indications of Rivaroxaban including 
postoperative DVT thromboprophylaxis and also 
management of Acute Coronary Syndrome did 
not taken into consideration in this study. This is 
mostly due to the fact that the former indication of 
Rivaroxaban was related to outpatients undergone 
certain orthopedic surgeries. The latter indication 
of Rivaroxaban was somewhat new and had  not 
been generally applied in the study settings prior 
to our investigation. In addition, regarding the fact 
that this study was conducted before COVID-19 
outbreak, assessment of Rivaroxaban use for DVT 
thromboprophylaxis in COVID-19 patients was 
not feasible. 

5. Conclusion
 Rivaroxaban utilization evaluation in our 
study suggests prescribing patterns are not com-
patible with the standard protocol especially in pa-
tients with DVT/PTE. The total compliance rate 
of Rivaroxaban utilization in NVAF inpatients, 
NVAF outpatients, and patients with DVT/PTE 
compared to the standard protocol were 71.9%, 
65.8%, and 50.6%, respectively. In patients with 
NVAF, the total compliance rate of Rivaroxaban 
utilization is higher in outpatients than inpatients 
setting. Physicians should be more vigilant and 
pay more attention to dose adjustment of Rivarox-
aban based on renal function of patients, its major 
DDIs, and appropriate administration of Rivaroxa-
ban regarding food and time of the day. 

Acknowledgement
 This work was financially supported by 
the Vice-Chancellery of Research and Technology 
of Shiraz University of Medical Sciences [grant 
number 97-01-05-17835 to Iman Karimzadeh].

Conflict of Interest
 None declared.

doi: 10.1177/1076029615601492. 
2. Humbert X, Roule V, Chequel M, Fe-
drizzi S, Brionne M, Lelong-Boulouard V, Mil-
liez P, Alexandre J. Non-vitamin K oral antico-
agulant treatment in elderly patients with atrial 
fibrillation and coronary heart disease. Int J Car-

260



Trends in Pharmaceutical Sciences 2022: 8(4): 253-262.

Rivaroaban DUE in clinical settings

diol. 2016 Nov 1;222:1079-1083. doi: 10.1016/j.
ijcard.2016.07.212. Epub 2016 Aug 4. PMID: 
27514627.
3. Huybrechts KF, Gopalakrishnan C, Bar-
tels DB, Zint K, Gurusamy VK, Landon J, Schnee-
weiss S. Safety and Effectiveness of Dabigatran 
and Other Direct Oral Anticoagulants Compared 
With Warfarin in Patients With Atrial Fibrillation. 
Clin Pharmacol Ther. 2020 Jun;107(6):1405-
1419. doi: 10.1002/cpt.1753. 
4. Yanagisawa N, Nagata N, Watanabe K, 
Iida T, Hamada M, Kobayashi S, Shimbo T, Akiya-
ma J, Uemura N. Post-polypectomy bleeding and 
thromboembolism risks associated with warfarin 
vs direct oral anticoagulants. World J Gastroenter-
ol. 2018 Apr 14;24(14):1540-1549. doi: 10.3748/
wjg.v24.i14.1540. 
5. Pasciolla S, Zizza LF, Le T, Wright K. 
Comparison of the Efficacy and Safety of Direct 
Oral Anticoagulants and Warfarin After Biopros-
thetic Valve Replacements. Clin Drug Investig. 
2020 Sep;40(9):839-845. doi: 10.1007/s40261-
020-00939-x. PMID: 32607688.
6. Bai Y, Deng H, Shantsila A, Lip GY. Ri-
varoxaban Versus Dabigatran or Warfarin in Real-
World Studies of Stroke Prevention in Atrial Fi-
brillation: Systematic Review and Meta-Analysis. 
Stroke. 2017 Apr;48(4):970-976. doi: 10.1161/
STROKEAHA.116.016275.
7. RRashki Kemmak A, Abutorabi A, Ali-
pour V. Economic Evaluation of Rivaroxaban Ver-
sus Enoxaparin for Prevention of Venous Throm-
boembolism After Total Knee Replacement and 
Total Hip Replacement: A Systematic Review. 
Clin Drug Investig. 2020 Aug;40(8):715-725. doi: 
10.1007/s40261-020-00940-4. PMID: 32578155.
8. Chan KE, Edelman ER, Wenger JB, Thad-
hani RI, Maddux FW. Dabigatran and rivaroxa-
ban use in atrial fibrillation patients on hemodi-
alysis. Circulation. 2015 Mar 17;131(11):972-9. 
doi: 10.1161/CIRCULATIONAHA.114.014113. 
Epub 2015 Jan 16. PMID: 25595139; PMCID: 
PMC4363265.
9. Gordan H, Beyranvand MR, Sheibani M, 
Piranfar MA, Pourhoseingholi MA. Cost Effec-
tiveness of Rivaroxaban versus Warfarin to Pre-
vent Stroke in Iranian AF Patients. Sch Med Stud 
J. 2020;2(3):18-24. 
10. García-Rodríguez LA, Wallander MA, 
Friberg L, Ruigomez A, Schink T, Bezemer I, et al. 

Rationale and design of a European epidemiologi-
cal post-authorization safety study (PASS) pro-
gram: rivaroxaban use in routine clinical practice. 
Expert Opin Drug Saf. 2020 Nov;19(11):1513-
1520. doi: 10.1080/14740338.2020.1798928. 
11. Balkhi B, Alqahtani S, Altayyar W, Gha-
waa Y, Alqahtani Z, Alsaleh K, et al. Drug utiliza-
tion and expenditure of anticancer drugs for breast 
cancer. Saudi Pharm J. 2020 Jun;28(6):669-674. 
doi: 10.1016/j.jsps.2020.04.007. 
12. Zolfagharian F, Ghazanfari S, Elyasi S, 
Iraji P, Saberi MR, Vahdati-Mashhadian N, et al. 
Drug utilization evaluation of albumin in a teach-
ing hospital of Mashhad, Iran: an interventional 
pre-post design study. Int J Clin Pharm. 2017 
Aug;39(4):704-711. doi: 10.1007/s11096-017-
0458-y. Epub 2017 May 24. PMID: 28540466.
13. Hadad M, Karmostaji A, Davoodian P, 
Morabbi D. Drug utilization evaluation of ce-
fepime and meropenem based on the infectious 
disease society of america and defined daily dose 
guidelines at the payambare-azam bandar abbas 
hospital: a retrospective study. Hormozgan Med J. 
2019;23(3):e91764-e. 
14. Vazin A, Fereidooni M. Determining 
frequency of prescription, administration and 
transcription errors in internal intensive care 
unit of Shahid Faghihi Hospital in Shiraz with 
direct observation approach. Iran J Pharm Sci. 
2012;8(3):189-94.
15. Sedlacek J, Giuliano CA, Baisden K, Li-
pari M. "Bite-sized" rivaroxaban patient educa-
tion and its effect on knowledge. Int J Clin Pharm. 
2019 Feb;41(1):6-8. doi: 10.1007/s11096-018-
0764-z. Epub 2018 Dec 5. PMID: 30515711.
16. Tripodi A. The laboratory and the direct oral 
anticoagulants. Blood. 2013 May 16;121(20):4032-
5. doi: 10.1182/blood-2012-12-453076. Epub 
2013 Apr 5. PMID: 23564912.
17. Olesen JB, Torp-Pedersen C, Hansen ML, 
Lip GY. The value of the CHA2DS2-VASc score 
for refining stroke risk stratification in patients 
with atrial fibrillation with a CHADS2 score 0-1: 
a nationwide cohort study. Thromb Haemost. 2012 
Jun;107(6):1172-9. doi: 10.1160/TH12-03-0175. 
Epub 2012 Apr 3. PMID: 22473219.
18. Samama MM, Contant G, Spiro TE, Perz-
born E, Le Flem L, Guinet C, Gourmelin Y, Rohde 
G, Martinoli JL. Laboratory assessment of rivar-
oxaban: a review. Thromb J. 2013 Jul 3;11(1):11. 

261



Trends in Pharmaceutical Sciences 2022: 8(4): 253-262.

Afsaneh Vazin et al .

doi: 10.1186/1477-9560-11-11. PMID: 23822763; 
PMCID: PMC3726412.
20. Basaran O, Filiz Basaran N, Cekic EG, Al-
tun I, Dogan V, Mert GO, Mert KU, Akin F, Soylu 
MO, Memic Sancar K, Biteker M. PRescriptiOn 
PattERns of Oral Anticoagulants in Nonvalvular 
Atrial Fibrillation (PROPER study). Clin Appl 
Thromb Hemost. 2017 May;23(4):384-391. doi: 
10.1177/1076029615614395. Epub 2015 Oct 30. 
PMID: 26519049.
21. Whitworth MM, Haase KK, Fike DS, 
Bharadwaj RM, Young RB, MacLaughlin EJ. Uti-
lization and prescribing patterns of direct oral anti-
coagulants. Int J Gen Med. 2017 Mar 10;10:87-94. 
doi: 10.2147/IJGM.S129235. 
22. Mousavi S, Saffari M, Hakiminia B, 
Amirsadri M, Ansari N. Utilization and prescrib-
ing Pattern of rivaroxaban in a large teaching hos-
pital in Iran. Iran J Pharm Sci. 2021;17(3):91-102. 
23. Bassand JP, Apenteng PN, Atar D, Camm 
AJ, Cools F, Corbalan R, et al. GARFIELD-AF: 
a worldwide prospective registry of patients with 
atrial fibrillation at risk of stroke. Future Cardiol. 
2021 Jan;17(1):19-38. doi: 10.2217/fca-2020-
0014. Epub 2020 Jul 22. PMID: 32696663.
24. Isaacs AN, Doolin M, Morse C, Shiltz 
E, Nisly SA. Medication utilization evaluation of 
dabigatran and rivaroxaban within a large, multi-
center health system. Am J Health Syst Pharm. 
2016 Mar 1;73(5 Suppl 1):S35-41. doi: 10.2146/
sp150031. PMID: 26896524.
25. Desai J, Kolb JM, Weitz JI, Aisenberg 
J. Gastrointestinal bleeding with the new oral 
anticoagulants--defining the issues and the man-
agement strategies. Thromb Haemost. 2013 
Aug;110(2):205-12. doi: 10.1160/TH13-02-0150. 
26. Lutz J, Jurk K, Schinzel H. Direct oral an-
ticoagulants in patients with chronic kidney dis-
ease: patient selection and special considerations. 
Int J Nephrol Renovasc Dis. 2017 Jun 12;10:135-
143. doi: 10.2147/IJNRD.S105771. 
27. Xie J, Jiang M, Lin Y, Deng H, Xie X, Li 
L. Rivaroxaban versus Aspirin in Prevention of 
Venous Thromboembolism: A Meta-Analysis of 9 
Randomized Controlled Trials comprising 7,656 
Patients. Thromb Haemost. 2019 Sep;119(9):1517-
1526. doi: 10.1055/s-0039-1693460. 

28. Kirchhof P, Haas S, Amarenco P, Hess S, 
Lambelet M, van Eickels M, et al. Impact of Mod-
ifiable Bleeding Risk Factors on Major Bleeding 
in Patients With Atrial Fibrillation Anticoagulated 
With Rivaroxaban. J Am Heart Assoc. 2020 Mar 
3;9(5):e009530. doi: 10.1161/JAHA.118.009530. 
29. Goldstein JN. Andexanet alfa, an antidote 
for uncontrollable bleeding after treatment with ri-
varoxaban or apixaban. Clin Adv Hematol Oncol. 
2019 Sep;17 Suppl 15(9):7-15. PMID: 33843891.
30. Stöllberger C, Finsterer J. Interactions be-
tween non-vitamin K oral anticoagulants and an-
tiepileptic drugs. Epilepsy Res. 2016 Oct;126:98-
101. doi: 10.1016/j.eplepsyres.2016.06.003. Epub 
2016 Jul 9. PMID: 27450623.
31. Walenga JM, Adiguzel C. Drug and di-
etary interactions of the new and emerging oral an-
ticoagulants. Int J Clin Pract. 2010 Jun;64(7):956-
67. doi: 10.1111/j.1742-1241.2009.02286.x. 
32. Steinberg BA, Shrader P, Thomas L, Ansell 
J, Fonarow GC, Gersh BJ, et al. Off-Label Dosing 
of Non-Vitamin K Antagonist Oral Anticoagulants 
and Adverse Outcomes: The ORBIT-AF II Regis-
try. J Am Coll Cardiol. 2016 Dec 20;68(24):2597-
2604. doi: 10.1016/j.jacc.2016.09.966. 
33. SSen S, Dahlberg KW. Physician's fear of 
anticoagulant therapy in nonvalvular atrial fibril-
lation. Am J Med Sci. 2014 Dec;348(6):513-21. 
doi: 10.1097/MAJ.0000000000000349. PMID: 
25285512; PMCID: PMC4239310.
34. Elewa H, El-Makaty H, Ali Z. Appropri-
ateness of Dabigatran and Rivaroxaban Prescrib-
ing in Qatar: A 5-Year Experience. J Cardiovasc 
Pharmacol Ther. 2018 Mar;23(2):155-161. doi: 
10.1177/1074248417731536. 
35. Moudallel S, Steurbaut S, Cornu P, Dupont 
A. Appropriateness of DOAC Prescribing Before 
and During Hospital Admission and Analysis of 
Determinants for Inappropriate Prescribing. Front 
Pharmacol. 2018 Oct 30;9:1220. doi: 10.3389/
fphar.2018.01220. PMID: 30425641; PMCID: 
PMC6218888.
36. Stampfuss J, Kubitza D, Becka M, Mueck 
W. The effect of food on the absorption and phar-
macokinetics of rivaroxaban. Int J Clin Pharma-
col Ther. 2013 Jul;51(7):549-61. doi: 10.5414/
CP201812. PMID: 23458226.

262


