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Abstract:

Anticoagulants are used to treat different thrombotic conditions, and patients should be
educated on administration, safety, and adverse reactions associated with their
medication to achieve the optimum therapeutic effect. Pharmacists are an essential part
of providing pharmaceutical care and a reliable source of information for patients;
therefore, their knowledge of medications must be up-to-date. This study aimed to assess
Urmia’s community pharmacists’ knowledge about the utilization, safety, and
interactions of commonly prescribed anticoagulants.

This questionnaire-based cross-sectional study was conducted from September 1st,
2020, to February 31st, 2021, in Urmia, Iran. A 35-item questionnaire was designed
based on previous studies and researchers’ experience. The questionnaire was validated,
and its final version was presented to randomly selected community pharmacists in
Urmia. Filled-out forms were collected and analyzed in the context of three main areas
of safety, adverse reactions, and administration.

Ninety-five participants filled out the questionnaire, for whom a mean score of
16.53+4.56 was calculated. Out of 95 pharmacists, only 30 scored >50% correct
answers. No significant correlation was observed between age, years of employment,
and pharmacists' competency in correctly answering the questions (p-value>0.05). The
participants' overall knowledge was more reliable for warfarin than for enoxaparin and
DOACS, with a p-value<0.001.

The results of this study suggest a lack of sufficient knowledge among Urmia’s
community pharmacists concerning commonly prescribed anticoagulants. This puts
patients at risk for therapy complications and should be addressed accordingly.
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1. Introduction

Anticoagulants are  the
conditions

thromboembolic

Iran's most commonly prescribed anticoagulants for
many years. However, newer agents such as rivaroxaban
and apixaban - direct oral anticoagulants (DOACS)-
seem to be taking warfarin’s place in prescriptions in

mainstay  for treating
such as deep wvein

thrombosis (DVT), pulmonary embolism (PE), and
preventing clot formation caused by atrial fibrillation or
arrhythmia [1]. Warfarin and enoxaparin have been

recent years [2, 3].
Failure in achieving optimum anticoagulation leads to
serious complications due to blood clot expansion and
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embolism. On the other hand, over-anticoagulation may
result in bleeding. Both deviations from optimum
therapy increase morbidity and mortality [4] Considering
the many factors that affect the dose and efficacy of
these medications (such as drug, food, and vitamins
interactions), patients should be educated by pharmacists
and/or physicians on how to use these medications
properly. [5, 6] Compared with sole physician
management, pharmacist collaboration in anticoagulation
management has been associated with reduced adverse
outcomes (such as thrombosis or bleeding), improved
patient satisfaction and quality of life, and decreased
healthcare costs [7] In light of this obsevation, specialty
pharmacist-led  anticoagulation clinics have been
established in some countries, such as Iran [8-10].

Since pharmacists are highly trained about the
pharmacological properties of medications, they play a
crucial role in providing advice on anticoagulant
administration [11].

The present study aimed to assess the community
pharmacists’ knowledge about the utilization, safety, and
interactions of enoxaparin, warfarin, rivaroxaban, and
apixaban, in Urmia, Iran, as well as to re-evaluate local
data about pharmacy practice, which is necessary for
implementing and renewing educational policy and
further conductors.

2. Materials & Methods

This cross-sectional study was carried out from
September 1st, 2020, to February 31st, 2021 (6 months)
on the practicing community pharmacists in Urmia, West
Azerbaijan, Iran. The Ethics Committee for Human
Research at Urmia University of Medical Sciences
approved the study with the registration number of
IR.UMSU.REC.1399.126.

1.1. Study protocol and measured outcomes

In this study, we aimed to evaluate knowledge of
pharmacists about the pharmaceutical properties of
anticoagulants that are prescribed mostly for out-
patients.

Two  pharmacotherapy  specialists  prepared a
questionnaire that contained 35 questions based on drug
monographs [12, 13], ACCP"s guideline on
“antithrombotic therapy for venous thromboembolism”
[4], “guide on the use of non-vitamin K antagonist oral”
from EHRA? [5], “previous studies”, and “researchers’
clinical experience”.

The questions covered three domains: medication safety,
administration, and food or drug-drug interaction
(question numbers 26, 3, and 6, respectively). The
questions were about the available and most commonly
prescribed anticoagulants for outpatients, including
warfarin, rivaroxaban, apixaban, and enoxaparin.

1. American College of Chest Physicians
2. European Heart Rhythm Association

The content validity and reliability of the questionnaire
were evaluated by seven experts (two internal medicine
specialists, one cardiologist, and four pharmacotherapy
specialists). The content validity index (CVI) of each
question was equal to or more than 85.71% indicating
good content validity of the questionnaire. Therefore, all
questions were necessary to be included in the survey
context. The approved version of the questionnaire was
filled out by 30 pharmacists chosen randomly to examine
internal consistency; Cronbach’s alpha for all domains of
the questionnaire was 0.76, which showes a good and
acceptable internal consistency [14].

To calculate each participant’s score, 1 point was
assigned to each correct answer and zero to incorrect or
"I don’t know the correct answer", with a total score of
35. The correct answer percentage for each participant
was calculated using the following equation and was
considered the participant’s competency marker.

(Total number of correct answer/35) *100
2.2. Study design and population

The randomization method in the current study was a m
age and duration of practice in sampling. In the first
stage, the drugstores were listed in five districts of
Urmia. In the second stage based on the number of stores
in each region, 95 pharmacies were randomly selected.
Attending to the selected pharmacies, a well-trained
pharmacist of the study team interviewed the participants
face-to-face, explained the study's purpose, and asked
the participants to fill in the questionnaire. In addition,
demographic data, duration of practicing as a
pharmacist, and the pharmacy school from which the
participants had graduated were all recorded.
Incompletely filled questionnaires were excluded.

2.3. Sample size calculation and statistical analysis

The sample size was estimated using an online calculator
[15] yielding a sample size of 90 participants (assuming
a 50% response rate, 10% dropout, study power of 80%,
and 10% significance). The total count of active
pharmacies in Urmia city was 145 in august 2020. A
cluster sampling technique was used to randomly select
95 out of the 145 pharmacies in five city districts.

The SPSS software version 21 (SPSS Inc., Chicago, IL,
USA) was used to analyze the data. Kolmogorov—
Smirnov test was used to assess the normality of data.
Continuous and categorical values were reported as
mean = SD and frequency (percentage) and or median
(interquartile  range), respectively. ANOVA and
independent t-test were used to compare quantitative
data between different anticoagulants. The correlation of
nonparametric and parametric data was shown by
Spearman and Pearson, which was used to check for the
effect of age, sex, and duration of practice on correct
response and for total score. A p-value <0.05 was
considered to be statistically significant.
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3. Results and Discussion

A total of 95 pharmacists (65.3% male) participated in
this study. All the participants worked in community
pharmacies. Median (min-max) age and duration of
practice as a pharmacist were 39 (30-56) years and 14
(5-25) vyears, respectively. The demographic data of
participants is shown in Table-1.

The correct response rate was 16.53 +4.56 out of 35
questions, and only 30 pharmacists (31.58%) responded
correctly to at least half of the questions. The lowest and
highest scores were 17% (3 subjects) and 77% (1
participant) out of 35, respectively. The participants’
total score by anticoagulant and their responses to survey
items can be found in Table-2 and Table-3, respectively.
There was no significant correlation between age, sex and
duration of practice, and total questionnaire score (p-value:
0.23, 0.34, 0.17; r; -0.08, 0.08, 0.09, respectively). There
was no significant difference in the knowledge domain’s
score between participants with more than ten years of
practice experience and less than ten years experience,
despite a great gap in the mean duration of practice between
the two groups. A significant difference in knowledge of
warfarin, enoxaparin, and DOACs was observed between-
groups (p-value:0.001). No difference was observed
between apixaban and rivaroxaban (p-value:0.23).
Pharmacists play an essential role in the health care
system, providing medication counseling at the
pharmacy counter. Pharmaceutical care is defined as “a
direct, responsible provision of medication-related care
to achieve definite outcomes that improve a patient’s
quality of life” [16]. As the last link in the medical care
chain, the pharmacist is easily available and is frequently
seeked to give medical advice especially about
medications [17]. Patient education is highly valued as a
means to prevent treatment harm or failure and hence, a

face-to-face interaction with patients can be an ideal
method if the community or hospital pharmacist is
effectively incorporated into the process. [18, 19].
Anticoagulants are well-known for their potential of
causing serious adverse reactions in patients; hence, the
need for effective patient education and close follow-up
[18, 19]. The present study evaluated the community
pharmacist’s knowledge and attitude about more
commonly prescribed anticoagulants for outpatients.

In our study, we observed a significantly low level of
knowledge about anticoagulants, especially the newer
ones (DOACSs). Only one-third of our study population
correctly answered at least half the questions.

Although a long time has passed since enoxaparin was
introduced to Iran’s pharmaceutical market, it is mostly
prescribed for the inpatient population, so pharmacists
practicing in community pharmacies have little practical
experience with this medication. This was confirmed in
our study, as participants’ scores were higher in warfarin-
related questions (60.23%+16.41%) compared with
DOACs and enoxaparin questions (rivaroxaban
43.51%+15.02%, apixaban 38.13%+18.88%, enoxaparin
39.85%=+19.31%, p=0.001).

El-bardisi et al. reported a similar result in Qatar with the
average awareness score of pharmacists being
41.6%+26.0%, with only 59 out of 211 participants
(28%) being satisfied with their level of knowledge [20].
To our surprise, no correlation was observed between age
and duration of practice with participants' knowledge
scores. This means neither somewhat freshly out of school
pharmacists, not the experienced ones were satisfactorily
qualified to councel patients on anticoagulants. This result
was again similar to what El-bardisi et al. have reported, as
they also, did not detect a relation between age, practice
duration and participants’ scores [20].

Table 1: Demographic and professional characteristics of participants (n=95)

All participants Practice years <10+ Practice years >101 p-value*
Sex (F/M) 33/62 20/23 13/39
Age (years) median (min-max) 39 (30-56) 30 (24-49) 55 (36-78) 0.01
Duration of practice (years) median (min-max) 14 (5-25) 4 (1-10) 24.5 (12-45) 0.00
Correct-answer score (mean SD) 16.53 £ 4.56 16.09 + 4.05 15.48 £4.93 0.44
Correct-answer percentage (meant SD) 47.22% + 13.03% 45.98% + 11.58% 44.23% + 14.08% 0.51
Number of participants with >50% correct answers 30 14 16
7 t-test and independent t-test were used to compare age, score, and practice years.
* p-value <0.05 is significant
Table 2. participants’ knowledge in survey areas (n=95)
Anticoagulant type Correct-answer percentage (mean + SD) p-value*
Enoxaparin 39.85% + 19.31% 0.001
Warfarin 60.23% + 16.41% 0.001 0.001
DOAC 40.81% * 18.55%
Rivaroxaban 43.51% + 18.02%
38.12% + 18.88% 0.23

Apixaban

+ Abbreviations: Direct oral anticoagulant (DOAC), standard deviation (SD)
+ ANOVA was used to compare subgroups.
* p-value <0.05 is significant.
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Table 3. Participants’ responses to 35 questions about anticoagulants usage and safety (n=95)

Awareness of anticoagulant safety (n)

Agree Respondents
RIV APX WAR S\[e} RIV APX

Don’t know Respondents

Disagree Respondents
WAR ENO RIV APX WAR ENO

A specific antidote for each anticoagulant is available in Iran’s pharmaceutical market

10 10 88 21 50 54

3 51 35 31 4 23

This anticoagulant is contraindicated in patients with cancer for treating DVT, PTE, ...

6 9 9 3 48 46

47 48 41 40 39 44

This anticoagulant is contraindicated in pregnancy for treating DVT, PE, ...

29 31 82 18 20 17

4 33 46 47 9 44

This anticoagulant is contraindicated in patients with renal impairment (GFR<15ml/min)

51 46 23 29 30 34

30 30 14 15 42 36

This anticoagulant is contraindicated in patients with severe hepatic insufficiency

46 42 21 27 23 35

30 33 16 18 44 35

This anticoagulant is contraindicated in patients with a history of gastric ulcer
20 15 35 35 50 55
Awareness of patient counselling (dispensing) considerations for oral anticoagulants

WAR RIV

WAR RIV

Strong inducers of CYP 3A4 such as phenytoin and carbamazepine interact with this medication and should be avoided

75 70 88 10

3 10 11 4

Leafy green vegetables such as spinach interact with this anticoagulant

52 46 76 11

6 32 33 13

This anticoagulant has a specific consideration to be administered with meal

28 26 82 39

7 28 30 6

Awareness of patient counselling (dispensing) considerations for enoxaparin

Enoxaparin should be injected subcutaneously into abdomen, except for the 5 cm area around your belly button

37

29

Should refer to doctor immediately if patient experiences ecchymosis, epistaxis or bleeding associated with anticoagulant

92

0

Abbreviations: Rivaroxaban (RIV), Apixaban (APX), Warfarin (WAR), Enoxaparin (ENO), Deep vein thrombosis (DVT), Pulmonary embolism (PE).

Although we did not observe a desirable level of
knowledge in our study population, Vakili et al. reported
acceptable awareness about DOACs (64.94 +5.84%).
This difference in results may be due to about one third
of the mentioned study’s population being non-
community pharmacists, and the different contents of the
questionnaire used [21]. On the other hand, our result
was in line with Gadrdan et al., which asserted that
pharmacist confidence level in providing pharmacy
counseling on DOAC compared to warfarin and
enoxaparin [22].

Considering our results and results from similar studies
in Iran, it seems that lack of enough knowledge about
anticoagulants in Iranian pharmacists is an issue to be
kept in mind when planning and organizing for
continuous medical education programs.

It has been observed that approximately 60 % of patients
who use medications for the long term do not read the
package insert, meaning the pharmacists serve as the
primary source of information, especially on the correct
administration and dose [23]. However, contrary to these
ideal facts, a significant fraction of our participants
(pharmacists themselves) were unaware of the correct
route of enoxaparin injection and necessity of full
stomach at the time of using rivaroxaban in doses > 15
mg/day (score of 26.58% + 14.11%) [24, 25] This puts
the patient at significant risk of therapy harm and
inefficiency.

4. Conclusion

This study showed that community pharmacist’s
knowledge on utilization, safety and interactions of
commonly  prescribed  anticoagulants was  non-
satisfactory, with an average correct answer score of
16.58 +4.56 out of 35 questions. Considering the crucial
role of pharmacists in providing patient counseling, it is
essential to ensure their professional competence to
promote good patient care.
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