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Abstract

Background: Pharmacists play a crucial role in ensuring the safe and effective use of anticoagulants. However, their
knowledge and practice in this area remain underexplored in Nigeria. This study evaluated the knowledge and practice
of hospital pharmacists regarding anticoagulation therapy in Nigeria

Materials and Methods: A cross-sectional study was conducted among conveniently sampled pharmacists in four
selected tertiary hospitals in Nigeria. A validated self-administered questionnaire adopted from previous studies was
used for data collection. The data collected were analyzed using descriptive and inferential statistics.

Results: A total of 126 hospital pharmacists participated in this survey, yielding a response rate of 96.3%. More than
half of the pharmacists (n =76, 60.3%) had good knowledge of warfarin therapy. About 49.2% had a good knowledge
of direct oral anticoagulants (DOACs). Although most pharmacists regularly counsel patients on adherence to
anticoagulant therapy (n =76, 60.3%), only a few checks patient’s kidney function result before dispensing warfarin
(5.6%) and DOACs (6.3%). Fewer pharmacists regularly engage in structured clinical practices such as advising
patients on warfarin dosing based on INR results (n =14, 11.1%). Pharmacists' knowledge of warfarin therapy was
significantly associated with the practice setting (X2 =13.344, p = 0.004).

Conclusion: The study findings suggest gaps in hospital pharmacists' knowledge of warfarin and DOACs. There are
inconsistencies in practice regarding the use of anticoagulants. Therefore, targeted educational interventions and the
standardization of anticoagulation management protocols within hospital pharmacy practice in Nigeria are
recommended to enhance the safety and therapeutic outcomes of patients on anticoagulant therapy.
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Introduction

Anticoagulation therapy plays an essential role in the prevention and management of thromboembolic
diseases, including deep vein thrombosis, pulmonary embolism, atrial fibrillation, and stroke (Adam et al., 2012).
Effective anticoagulant management is presently a priority in clinical practice, considering the worldwide increase in
the burden of cardiovascular diseases and thromboembolic complications. Medications such as warfarin, low molecular
weight heparins (e.g., enoxaparin), unfractionated heparin, and the newer direct oral anticoagulants (DOACs) are
commonly used to achieve therapeutic anticoagulation (January et al., 2019). However, these anticoagulant medications
are associated with significant risks, including bleeding complications and drug-drug or drug-food interactions,
requiring careful monitoring, patient counselling, and clinical judgment (Wang et al., 2016).

Pharmacists, particularly those working in hospital settings, are well-positioned to contribute significantly to
the safe and effective use of anticoagulants (Manzoor, Cheng, Lee, Uppuluri, and Nutescu, 2017). The roles of hospital
pharmacists encompass medication review, patient counselling and education, dosage adjustments based on laboratory
findings, detection of adverse drug reactions, and ensuring compliance with anticoagulation protocols (Cheng et al.,
2014; Manzoor et al., 2017; Kataruka et al., 2018). The active involvement of hospital pharmacists in anticoagulation
therapy management has been associated with several health benefits, including improved patient outcomes, reduced
medication errors, and enhanced safety profiles in high-risk patients (Zdyb et al., 2017).

In Nigeria, the healthcare system is marred by lots of challenges, including inadequate manpower, limited
infrastructure, and variability in access to specialist care (Emmanuel, 2014). Thus, pharmacists are increasingly
expected to assume expanded clinical roles in the hospital setting. However, the extent of their involvement in
anticoagulation therapy, as well as their current level of knowledge and competence, remains unclear. Several studies
conducted in high-income countries revealed significant gaps in anticoagulation knowledge among healthcare
professionals, including pharmacists. This often results in suboptimal therapy outcomes (Piran et al., 2018; Ye et al.,
2020; Swed et al., 2024).

Moreover, the situation is even worse off in Nigeria as the healthcare system is currently marred with
significant challenges that affects pharmacists’ involvement in the management of patients on anticoagulant therapies.
The notable issues include a lack of continuous professional education on anticoagulant use, limited access to point-of-
care testing for international normalized ratio (INR), and the absence of structured anticoagulation services or clinics in
most healthcare institutions.

Despite the increasing clinical use of anticoagulants in Nigeria, there is a paucity of empirical data
systematically evaluating hospital pharmacists’ knowledge and practice patterns regarding anticoagulation therapy,
thereby limiting evidence-based strategies for targeted capacity strengthening and policy intervention. Understanding
these factors is critical for developing targeted interventions, including training programs, protocol development, and
policy reforms aimed at optimizing anticoagulant use in hospitals. Therefore, this study evaluated the knowledge and
practice of hospital pharmacists in Nigeria regarding anticoagulation therapy and identified factors influencing their
ability to provide optimal patient counselling.

Materials and Methods
Study design and setting

This study was a descriptive cross-sectional study among hospital pharmacists in Nigeria. The study was
conducted in four tertiary hospitals in the southeastern region of Nigeria. They include the University of Nigeria
Teaching Hospital, Enugu, Federal Medical Centre, Owerri, Enugu State University Teaching Hospital, Enugu, and
Alex Ekwueme Teaching Hospital, Abakiliki. Pharmacists in tertiary hospitals were included because these facilities
manage the highest volume and complexity of anticoagulation cases, thereby providing the most relevant context for
assessing advanced clinical knowledge and practice patterns.

Eligibility criteria

The respondents were recruited based on the following eligibility criteria: (1) Hospital pharmacist, (2) Male or
female gender, (3) Availability at the time of the study, and (4) Willingness to participate in the study. However,
pharmacy technicians and intern pharmacists were excluded from participation in this study.

Sample size determination

The sample size for this study was determined using the Raosoft online sample size calculator (Inc., 2004). In
calculating the sample size, the margin of error, confidence level and response distribution were assumed to be 5%,
95%, and 50%, respectively. This study assumed a 50% response distribution for the sample size determination because
doing so maximizes variability, thereby producing the largest and most conservative sample size estimate when the true
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prevalence of adequate knowledge or practice is unknown. The total population of hospital pharmacists in the study
sites was 180. Therefore, the calculated minimum sample size required for the study was 123.

Sampling procedure

In this study, hospital pharmacists were recruited using a convenience sampling technique due to practical and
logistical considerations. The convenience sampling method is a pragmatic and efficient technique for collecting
preliminary data in a real-world setting (Ahmed, 2024). Since the current study was conducted within a limited
timeframe and constrained budget, a convenience sampling technique allowed the researchers to recruit pharmacists
who were readily available and willing to participate during their working hours or lunch break in the selected health
facilities.

Study instruments

A validated questionnaire from previously published studies was used to measure the knowledge and practice
of pharmacists regarding anticoagulant therapy (Mohamed et al., 2020; Obamiro et al., 2016). The questionnaire was
divided into five sections. The first section comprises the sociodemographic characteristics of the study respondents.
The pharmacists' sociodemographic characteristics captured in the first section included practice area, location, gender,
age, marital status, educational level, average working hours and average number of prescriptions encountered per day.
The second section contained questions on the knowledge of warfarin therapy. The first section has 47 items with
response rates as "true, false, or not sure". The questions in this section test respondents' knowledge of warfarin use
(items 11-14), how to manage missed doses of warfarin (items 15-19), international normalized ratio (items 20-29),
over-warfarinization (items 30-37), and drug interactions involving warfarin (items 38-47). The third section of the
questionnaire contained questions measuring respondents' knowledge of direct oral anticoagulant therapy. This section
had 14 items with a response scale of "true, false, or not sure". The fourth section of the study instrument has 21 items
that assess pharmacists' practice regarding anticoagulant therapy. Each question was rated on a 5-point Likert scale
(Never = 0, Rarely = 1, Sometimes = 2, Often = 3, and Always = 4). Furthermore, the last section of the questionnaire
consists of questions focusing on the factors affecting pharmacists’ counselling of patients on anticoagulant therapy.
The questions in this section have a "yes or no" response scale.

Pilot testing

A pilot test was conducted among ten eligible respondents before the main survey. The objective of the pilot
test was to determine the validity and reliability of the study instruments as well as the overall feasibility of the study
procedure (Malmqvist et al., 2019). The clarity of the questionnaire items was improved based on the feedback
gathered from the hospital pharmacists. Ambiguous questions and confusing terminologies, were reworded to enhance
clarity, specifically items 13, 16, 23, and 29, before the main survey. Additionally, the Cronbach’s alpha of the
questionnaire (knowledge and practice sections) was within an acceptable range of greater than 0.7. On average, the
respondents spent about 25 minutes completing the questionnaire. The hospital pharmacists who took part in the pilot
testing were not included in the main survey.

Data collection procedure

Data collection was targeted during lunch break and the close of work at the various hospital pharmacy units
when the pharmacists were likely less busy and relaxed. The data collection was primarily undertaken by trained
research assistants at the study sites with the support of the research team. The research team or their assistants first
explained the study objectives and protocol to each eligible respondent. The consent to participate in the study was
obtained from all respondents. Thereafter, the questionnaires were distributed to eligible respondents who completed
and returned them to the research team. Since this was knowledge-based research, the respondents were asked to
complete the questionnaires immediately and return them to the research team to avoid compromising the process. For
pharmacists who were busy at the time of the first visit, the research team arranged to return at a more convenient time.
Data collection lasted from May to September 2024.

Data analysis

The data collected were coded and entered into Microsoft Excel. The data entries were cross-checked to
ensure they were free from errors and then imported into the IBM Statistical Product and Service Solutions version 27
(IBM SPSS v. 27) software for data analysis. Descriptive statistics were used to summarize respondents'
sociodemographic characteristics, knowledge and practice scores. For the knowledge scores, the correct answers were
coded as ‘1°, while wrong answers were coded as ‘0’. The aggregate score for each knowledge domain was calculated.
Pharmacists' knowledge of anticoagulant therapy was categorized into 'good' or 'poor' using the mean population score.



The Chi-square test was used to examine the association between knowledge of anticoagulant therapy and respondents’
sociodemographic characteristics. The level of significance was predefined as p < 0.05.

Ethical considerations

Ethical approval for this study was granted by the Health Research Ethics Committee of the University of
Nigeria Teaching Hospital, Ituku-Ozalla, Enugu State, on August 3, 2023, with reference number
UNTH/HREC/2024/10/3030. The study protocol adhered to the Helsinki Declaration for the conduct of medical
research involving human subjects. All respondents provided written informed consent. Participation in this study was
solely voluntary. The questionnaires were anonymized to enhance the confidentiality of the data collection process. No
personally identifiable information about the respondents was collected. The data collected was stored in a safe, sealed
envelope to the extent permitted by relevant national laws on data protection.

Results
Pharmacists’ sociodemographic characteristics

Table 1 contains the sociodemographic characteristics of study respondents. A total of 126 hospital
pharmacists participated in this survey, yielding a response rate of 96.3%. The majority of the respondents were female
pharmacists (n = 72, 57.1%) and aged 20 to 39 years (n = 82, 65.1%). About 31% of the respondents had post-tertiary
education. Most pharmacists work for more than six hours on average every day (n = 97, 77.0%). The majority of the
pharmacists were in their early to mid-career as they had postgraduate experience of not more than 10 years (n = 81,
64.3%).

Table 1: Pharmacists’ Sociodemographic and Practice Characteristics (n = 126)

Variable Frequency Percent
Practice setting

ESUTH 28 22.2

FMC Owerri 26 20.6

AETH 22 17.5

UNTH 50 39.7
Gender

Male 54 42.9

Female 72 57.1
Age (years)

20-39 82 65.1

40-60 44 34.9
Highest educational level

Tertiary education 87 69.0

Post-tertiary education 39 31.0
Marital status*

Single 45 35.7

Married 76 60.3
Average working hours*

4-6 23 18.3

>6 97 77.0
Time spent in current unit (years)

<1 53 42.1

2-5 32 25.4

6-10 23 18.3

>10 14 11.1
Postgraduate years of practice

<1 17 13.5

2-5 34 27.0

6-10 30 23.8

>10 40 31.7
Average number of prescriptions per day*

<50 61 48.4

50 and above 57 452

*Some data were missing (marital status, average working hours, and average number of prescriptions per day)
ESUTH: Enugu State University Teaching Hospital

FMC: Federal Medical Center

AETH: Alex Ekwueme Federal Teaching Hospital

UNTH: University of Nigeria Teaching Hospital



Knowledge of warfarin therapy

Table 2 shows pharmacists' knowledge of warfarin therapy. Most pharmacists had a correct knowledge of the
pharmacological class of warfarin, the indications for use in patients with deep vein thrombosis, atrial fibrillation, and
stroke. Nonetheless, there was a substantial knowledge gap among the respondents on warfarin dosage regimen, only
about 8.7% of the pharmacists knew that warfarin should be administered twice daily. Less than half of the respondents
had correct knowledge of the best time of day to administer warfarin. Although most pharmacists (>74%) knew about
INR and what it is used for, less than half had a correct knowledge of the relationship between a patient's INR target
range and warfarin dosage, brand, and severity of clinical symptoms. Only a few pharmacists knew how to handle cases
in which the INR is below the therapeutic range (n = 5, 4.0%), above the value of 5 (n = 6, 4.8%), and whether it is
appropriate to check INR regularly after stabilizing the patient on a particular dose of warfarin (n = 5, 4.0%).
Furthermore, more than half of the pharmacists understand the effect of co-administering ibuprofen or aspirin with
warfarin. Overall, more than half of the hospital pharmacists (n = 76, 60.3%) had good knowledge of warfarin therapy.

Table 2: Knowledge of Warfarin Therapy

SN Statements Correct, n (%)
1 Anticoagulant is a pharmacological category of warfarin 109 (86.5)
2 Deep vein thrombosis is one of the indications for the use of warfarin 109 (86.5)
3 Atrial fibrillation is an indication for the use of warfarin 91 (72.2)
4 Stroke is an indication for the use of warfarin 86 (68.3)
5 Patients with Artificial heart valves should be managed with warfarin. 77 (61.1)
6 Cardiac failure is an indication for the use of warfarin 25(19.8)
7 A pregnant woman who indicates anticoagulation should be managed with warfarin 57 (45.2)
8 A pregnant woman who indicates anticoagulation should be managed with LMWH 78 (61.9)
9 A pregnant woman who indicates anticoagulation should be managed with UFH 13 (10.3)
10 Patients who are on warfarin should be consistent with the quantity of green 19 (15.1)
vegetables they eat daily.
11 Warfarin is taken once a day 87 (69.0)
12 Warfarin is taken twice a day 11 (8.7)
13 The best time of the day to take warfarin is in the evening, after dinner, at a 51 (40.5)
particular time
14 The best time of the day to take warfarin is after breakfast 54 (42.9)
15 Missed dose of warfarin should not be taken two to three hours after the missed time 45 (35.7)
16  After a missed dose of warfarin, the patient should take two doses of warfarin at 86 (68.3)
once,
17  Once the patient's warfarin is stopped, it takes 5 days to get the medication out of 45 (35.7)
his/her system.
18  The duration of warfarin is the same in all the indications 65 (51.6)
19  UFH or LMWH are recommended with the initiation of warfarin for patients with 34 (27.0)
mechanical heart valves
20  INR is a measure of the clotting ability of the blood 98 (77.8)
21 INR is used to monitor the effect of warfarin in the blood 94 (74.6)
22 Patient INR target range depends on the indication 75 (59.5)
23 The higher the INR, the higher the risk of bleeding 69 (54.8)
24 INR may not be used to adjust the dose of warfarin 50 (39.7)
25  Patient's INR target range depends on the dosage of warfarin 25 (19.8)
26  Patient's INR target range depends on the brand of warfarin 60 (47.6)
27  The patient's INR target range depends on the patient's symptoms 19 (15.1)
28  The INR test should be checked at the patient's convenience during treatment 22 (17.5)

INR: International Normalize Ratio; LWMH: Low Molecular Weight Heparin; UFH: Unfractionated Heparin



Table 2: Knowledge of Warfarin Therapy (Continue)

SN Statements Correct, n (%)
29  Alcohol intake up to three glasses a day by a patient will cause an increase in INR 60 (47.6)

30  An INR below the therapeutic range is an emergency case 54.0)

31  The patient should go to the emergency room when the INR is above 5 6 (4.8)

32 Itis good to check INR frequently after a stable dose of warfarin 5(4.0)

33 Bleeding is a sign of a dose of warfarin 75 (59.5)

34 Stroke is a sign of a dose of warfarin 33 (26.2)

35  Intracranial bleeding is not a major risk factor for warfarin bleeding complications 65 (51.6)

36  Omitting the next 1-2 doses of warfarin is an intervention for rapid reversal of 34 (27.0)
warfarin when there is no bleeding, INR 4.1-9.0

37  Give Fresh Plasma Transfusion or Prothrombin Complex is an intervention for 55 (43.7)
reversal of excessive bleeding while on warfarin with INR>20

38  Effect of Ibuprofen on Warfarin Therapy 67 (53.2)

39  Effect of antiplatelet agents such as aspirin on warfarin therapy 78 (61.9)

40  Effect of cardiac agents such as propranolol on warfarin therapy 67 (53.2)

41  Effect of an antiarrthythmic agent such as Amiodarone on warfarin therapy 32 (25.4)

42  The effect of an anticonvulsant agent, such as carbamazepine, affects oral warfarin 39 (31.0)
therapy

43 Effect of herbal supplements such as Garlic, ginger, ginseng and green tea on oral 43 (34.1)
warfarin therapy

44  Effect of vegetables and fruits rich in Vitamin K on warfarin therapy 34 (27.0)
45  Effect of antibiotics such as cotrimoxazole on warfarin therapy 36 (28.6)
46  Effect of smoking and nicotine on warfarin therapy 35(27.8)
47  Effect of high consumption of alcohol on warfarin therapy 45 (35.7)

Poor knowledge = 50 (39.7%,), Good knowledge = 76 (60.3%,)
INR: International Normalize Ratio

Factors associated with knowledge of warfarin therapy

Table 3 shows the factors associated with the knowledge of warfarin therapy. The findings indicate that
pharmacists’ knowledge of warfarin therapy was significantly associated with their practice setting (¥ = 13.344, p =
0.004), suggesting that the work environment influences knowledge levels. However, no statistically significant
associations were observed between knowledge and gender, age, educational level, marital status, average working
hours, years of postgraduation practice, or average number of prescriptions processed per day.

Table 3: Association of Pharmacists’ Sociodemographic and Practice Characteristics and Knowledge of Warfarin

Therapy
Variable Knowledge Chi-square P value
Poor Good value
Practice setting
ESUTH 14 (28.0) 14 (18.4) 13.344 0.004*
FMC Owerri 16 (32.0) 10 (13.2)
AETH 3(6.0) 19 (25.0)
UNTH 17 (34.0) 33 (43.4)
Gender
Male 19 (38.0) 35 (46.1) 0.799 0.462
Female 31 (62.0) 41 (53.9)
Age (years)
20-39 30 (60.0) 52 (68.4) 0.941 0.332
40-60 20 (40.0) 24 (31.6)
Highest educational level
Tertiary education 32 (64.0) 55(73.3) 1.235 0.266
Post-tertiary education 18 (36.0) 20 (26.7)
Marital status*
Single 19 (39.6) 26 (35.6) 0.195 0.659
Married 29 (60.4) 47 (64.4)
Average working hours
4-6 11(23.4) 12 (16.4) 0.895 0.344
>6 36 (76.6) 61 (83.6)
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Time spent in current unit (years)

<1 17 935.4) 36 (48.6) 2.555 0.465
2-5 13 (27.1) 19 (25.7)

6-10 11 (22.9) 12 (16.2)

>10 7 (14.6) 7(9.5)

Postgraduate years of practice

<1 4 (8.5) 13 (17.6) 3.253 0.354
2-5 16 (34.0) 18 (24.3)

6-10 10 (21.3) 20 (27.0)

>10 17 (36.2) 23 (31.1)

Average number of prescriptions per day

<50 23 (51.1) 38 (52.1) 0.010 0.921
50 and above 22 (48.9) 35 (47.9)

*Significant at p < 0.05

ESUTH: Enugu State University Teaching Hospital
FMC: Federal Medical Center

AETH: Alex Ekwueme Federal Teaching Hospital
UNTH: University of Nigeria Teaching Hospital

Knowledge of direct oral anticoagulants

Table 4 contains the level of pharmacists’ knowledge on DOACs. The findings indicate generally suboptimal
knowledge of direct oral anticoagulants (DOACs) among hospital pharmacists, with fewer than half (49.2%)
demonstrating overall good knowledge. While just over half correctly identified major bleeding risks, intracranial
haemorrhage risk relative to warfarin, and the indication for stroke prevention in non-valvular atrial fibrillation,
substantial knowledge gaps were observed regarding contraindications, particularly in pregnancy and lactation, hepatic
insufficiency, and in patients with coexisting atrial fibrillation and mitral stenosis or prosthetic heart valves.

Table 4: Knowledge of Direct Oral Anticoagulant Therapy

SN Statements Correct, n (%)
1 Dabigatran is used safely in patients with renal impairment. 36 (28.6)
2 DOAC:S are used safely in patients with moderate to severe hepatic insufficiency. 30 (23.8)
3 DOAC:S are used safely in pregnancy and during lactation. 42 (33.3)
4 DOAC: interact with leafy green vegetables. 14 (11.1)
5 DOAC: are associated with fewer major bleeding events than warfarin. 66 (52.4)
6 DOAC:S are associated with a lower risk of intracranial haemorrhage than warfarin. 69 (54.8)
7 DOAC: are associated with a lower risk of GIT bleeding than warfarin 58 (46.0)
8 DOACS are recommended for patients with mechanical valve replacements. 18 (14.3)
9 Idarucizumab is an antidote to dabigatran 54 (42.9)
10  DOAC:S' effect can be easily monitored 2 (1.6)
11 DOAC:s are currently approved for VTE prevention in patients with hip or knee 59 (46.8)
replacements.
12 DOAC:Ss are currently approved for stroke prevention in patients with non-valvular 67 (53.2)
atrial fibrillation.
13 DOAC:s are approved for stroke prevention in patients with atrial fibrillation with 6 (4.8)
mitral stenosis.
14  DOACs are recommended for patients with atrial fibrillation and tissue valve 7 (5.6)

replacements.

Poor knowledge = 64 (50.8%), Good knowledge = 62 (49.2%)

Factors associated with knowledge of DOACs

Table 5 contains the factors associated with the knowledge of DOACs therapy. The findings demonstrate that
pharmacists’ knowledge of DOAC therapy was not significantly associated with any assessed sociodemographic or
professional characteristics, including practice setting, gender, age, educational level, marital status, working hours,
years of postgraduation practice, or prescription volume (all p > 0.05). This suggests that knowledge gaps regarding
DOACs were uniformly distributed across respondent subgroups rather than being influenced by demographic or

workplace factors.



Table 5: Association of Pharmacists’ Sociodemographic and Practice Characteristics and Knowledge of DOACs

Variable Knowledge Chi-square P value
Poor Good value

Practice setting

ESUTH 14 (24.6) 12 (19.4) 3.975 0.264

FMC Owerri 13 (22.8) 11 (17.7)

AETH 6 (10.5) 15 (24.2)

UNTH 24 (42.1) 24 (38.7)

Gender

Male 26 (45.6) 25 (40.3) 0.340 0.560

Female 31 (54.4) 37 (59.7)

Age (years)

20-39 36 (63.2) 40 (64.5) 0.024 0.878

40-60 21 (36.8) 22 (35.5)

Highest educational level

Tertiary education 40 (71.4) 43 (69.4) 0.061 0.805

Post-tertiary education 16 (28.6) 19 (30.6)

Marital status*

Single 20 (36.4) 21 (35.6) 0.007 0.932

Married 35 (63.6) 38 (64.4)

Average working hours

4-6 10 (18.9) 12 (20.0) 0.023 0.879

>6 43 (81.1) 48 (80.0)

Time spent in current unit (years)

<1 21 (38.2) 28 (45.9) 1.511 0.680

2-5 15 (27.3) 17 (27.9)

6-10 11 (20.0) 11 (18.0)

>10 8 (14.5) 5(8.2)

Postgraduate years of practice

<1 8 (14.5) 8 (13.1) 3.361 0.339

2-5 15 (27.3) 18 (29.5)

6-10 18 (32.7) 12 (19.7)

>10 14 (25.5) 23 (37.7)

Average number of prescriptions per day

<50 26 (49.1) 33 (55.9) 0.529 0.467

50 and above 27 (50.9) 26 (44.1)

ESUTH: Enugu State University Teaching Hospital
FMC: Federal Medical Center

AETH: Alex Ekwueme Federal Teaching Hospital
UNTH: University of Nigeria Teaching Hospital

Pharmacists’ practice regarding anticoagulant therapy

Table 6 illustrates the extent of pharmacists' practice regarding anticoagulant therapy. The findings reveal that
although a majority of pharmacists routinely counsel patients on adherence to anticoagulant therapy (60.3%), structured
clinical practices, including INR-based warfarin dose adjustment, INR verification before dispensing, and assessment
of renal function prior to DOAC or LMWH use—are infrequently performed. The routine utilization of educational
tools, adherence support materials, and anticoagulation protocols is also low, and most pharmacists rarely recommend
switching from warfarin to DOAC:s, indicating substantial gaps in evidence-based anticoagulation practice.

Factors affecting pharmacists’ counselling of patients on anticoagulants

Table 7 shows the challenges that pharmacists encounter when counselling patients on anticoagulants. Several
factors that limit pharmacists' ability to counsel patients on anticoagulant therapy were identified. The most commonly
reported barriers included previous unfavorable experiences with anticoagulants, the assumption that prescribers were
responsible for patient counselling, heavy pharmacy workload, poor staffing, and lack of counselling space.



Table 6: Pharmacists’ Practice Regarding Anticoagulant Therapy

SN  Variable Frequency (per cent)
Never Rarely Sometimes Often Always
1 Counsel patients on anticoagulants before dispensing 7(5.6) 22 (17.5) 18 (14.3) 16 (12.7) 56 (44.4)
2 Counsel patients regarding adherence to the drug regimen 4(3.2) 11 (8.7) 11 (8.7) 16 (12.7) 76 (60.3)
3 Change the prescribed anticoagulant for a patient based on the patient's 26 (20.6) 41 (32.5) 42 (33.3) 7 (5.6) 2(1.6)
economic status
4 Teach patients about anticoagulants, how to take them and side effects 12 (9.5) 28 (22.2) 25 (19.8) 18 (14.3) 38 (30.2)
5 Advise patients on dosing warfarin based on INR results 19 (15.1) 25 (19.8) 45 (35.7) 18 (14.3) 14 (11.1)
6 Educate the patient on the effect of diet and fruits on warfarin therapy 15 (11.9) 42 (33.3) 18 (14.3) 19 (15.1) 26 (20.6)
7 Make recommendations towards the use of anticoagulants 16 (12.7) 48 (38.1) 33 (26.2) 10 (7.9) 13 (10.3)
8 Demand the patient’s INR testing result before dispensing warfarin to the 25 (19.8) 47 (37.3) 30 (23.8) 11 (8.7) 7 (5.6)
patient

9 Switch patients on warfarin to DOACs 45 (35.7) 36 928.6) 22 (17.5) 13 (10.3) 3124
10 Frequency of encounter with dabigatran in practice 8 (6.3) 44 (34.9) 27 (21.4) 26 (20.6) 15(11.9)
11 Frequency of encountering warfarin in practice 11 (8.7) 46 (36.5) 31 (24.6) 16 (12.7) 17 (13.5)
12 Frequency of encounter with LMWH in practice 21 (16.7) 47 (37.3) 30 (23.8) 14 (11.1) 9(7.1)
13 Frequency of encounter with UFH in practice 41 (32.5) 45 (35.7) 21916.7) 10 (7.9) 4(3.2)
14 Frequency of encounter with Rivaroxaban in practice 52 (41.3) 39 (31.0) 20 (15.9) 8(6.3) 2(1.6)
15 Offer patients INR self—testing or self-management 61 (48.4) 31 (24.6) 19 (15.1) 8(6.3) 2(1.6)
16 Check the patient’s kidney function result before dispensing DOACs 53 (42.1) 27 (21.4) 24 (19.0) 9(7.1) 8(6.3)
17 Check the patient's kidney function result before dispensing LMWH 44 (34.9) 40 (31.7) 18 (14.3) 12 (9.5) 6 (4.8)
18 Use the anticoagulation protocol in your facility 28 (22.2) 54 (42.9) 17 (13.5) 15 (11.9) 7 (5.6)
19  Use Warfarin adherence support tools for patient counselling 49 (38.9) 31 (24.6) 16 (12.7) 14 (11.1) 9(7.1)
20 Give patients a warfarin educational booklet during counselling 58 (46.0) 25 (19.8) 20 (15.9) 9(7.1) 7 (5.6)
21 Anticoagulant drug monitoring and follow-up 28 (22.2) 30 (23.8) 26 (20.6) 28 (22.2) 8 (6.3)

DOACs: Direct Oral Anticoagulants; INR: International Normalize Ratio;, LMWH: Low Molecular Weight Heparin, UFH: Unfractionated heparin



Table 7: Factors affecting pharmacists’ counselling of patients on anticoagulants

SN Factors Frequency (%)
1 Experience in dealing with cases that needed anticoagulants 21 (16.7)
2 Inadequate knowledge about anticoagulants 17 (13.5)
3 Inadequate knowledge about the diseases needing anticoagulant therapy 41 (32.5)
4 Previous unfavourable experiences with anticoagulants 55 (43.7)
5 Complexity of anticoagulant therapy 29 (23.0)
6 Non-availability of anticoagulation protocol 23 (18.3)
7 Heavy workload in the pharmacy 50 (39.7)
8 Poor staffing 47 (37.3)
9 Non-availability of counselling space 46 (36.5)
10 Pharmacists assumed that prescribers would provide the counselling 54 (42.9)
Discussion

The present study investigated the knowledge and practice regarding anticoagulant therapy among hospital
pharmacists in Nigeria. The key findings demonstrated that more than half of the hospital pharmacists had good
knowledge of warfarin therapy. The level of knowledge about warfarin therapy among hospital pharmacists was
dependent on the practice setting. Nearly half of the pharmacists had a good knowledge of DOACs. Pharmacists’
knowledge of DOACs was independent of their sociodemographic and practice variables included in this study. In
terms of practice, there are substantial gaps and inconsistencies in anticoagulant therapy among hospital pharmacists
in Nigeria. Additionally, the most common factors affecting pharmacists' ability to counsel patients on
anticoagulants were previous unfavourable experiences with anticoagulants, the assumption that prescribers were
responsible for patient counselling, heavy pharmacy workload, poor staffing, sand lack of counselling space.

This study observed that a substantial proportion of hospital pharmacists had good but suboptimal
knowledge of warfarin therapy. Similar findings were reported in previous studies (Mohamed ef al., 2020; Alkherat
and Alkhalidi, 2022; Tahaineh and Ali, 2022). Thus, this finding has a vital implication considering that pharmacists
play a crucial role in ensuring the safety and effectiveness of anticoagulant therapy in a hospital setting. Since
warfarin has a narrow therapeutic index and is subject to numerous drug-drug and drug-food interactions, it would
require close monitoring by the pharmacist (Getachew et al., 2023). Inadequate knowledge of warfarin therapy
among pharmacists can lead to inappropriate patient counselling, dosing errors, and increased risk of bleeding or
thromboembolic events. On the other hand, continuing professional education and structured anticoagulation
training can improve pharmacists’ knowledge, skills, competence and patient outcomes (Alkherat and Alkhalidi,
2022). Therefore, there is a need for targeted educational interventions and the inclusion of anticoagulation
management protocols within hospital pharmacy practice in Nigeria to enhance the safety and therapeutic outcomes
of patients on anticoagulant therapy.

The knowledge of warfarin therapy among pharmacists was influenced by practice setting. A higher
proportion of pharmacists working in UNTH, a National Cardiothoracic center of Excellence, had better knowledge
of warfarin therapy compared to colleagues in other tertiary hospitals involved in this study. This finding is
consistent with existing literature, which suggests that exposure to a specialized clinical setting improves
pharmacists' knowledge and competence in caring for patients on warfarin (Tan ef al., 2021). Generally, pharmacists
who work in tertiary or teaching hospitals, where anticoagulant therapy is more frequently prescribed and
monitored, tend to have better knowledge and confidence in managing warfarin, compared to those in general
hospitals or primary healthcare centers with limited exposure and resources (Anila and Emmanuel, 2013). However,
the disparity in knowledge based on practice setting may be attributed to differences in access to clinical guidelines,
continuing education opportunities, interprofessional collaboration, and routine involvement in therapeutic decision-
making (Capiau et al., 2022; Swed et al., 2024). The implication is that unequal knowledge levels across practice
settings could impact patient safety and the quality of anticoagulation care. Hence, it is vital to bridge this
knowledge gap and ensure uniformity in the quality of care delivered across all teaching or tertiary hospitals in
Nigeria.

In this study, it was found that nearly half of the hospital pharmacists assessed had good knowledge of
DOAC:s, thus suggesting a promising but insufficient level of competence among hospital pharmacists in managing
newer anticoagulation therapies. Previous studies highlighted similar knowledge gaps among pharmacists regarding
DOAC indications, dosing, renal adjustment, and drug interactions, which are critical for ensuring safe and effective
use (El-Bardissy et al., 2020; Alkherat and Alkhalidi, 2022; Tahaineh and Ali, 2022). The knowledge gap in the
current study may be due to the recent integration of DOACS into clinical practice, a lack of standardized hospital-
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based protocols, and poor access to continuing professional education (Showande and Orok, 2021; Al Rowily et al.,
2022).

Therefore, efforts to improve pharmacists' knowledge of DOACs would go a long way in improving overall patient
outcomes and minimizing DOAC-related adverse events.

Furthermore, the observed gaps and inconsistencies in anticoagulant therapy practice among hospital
pharmacists in Nigeria reflect broader challenges reported in existing literature from other low- and middle-income
countries (LMICs). Studies have shown that inconsistent pharmacist involvement in activities such as INR
monitoring, patient education, and renal function assessment can increase the risk of adverse events linked to the use
of anticoagulant therapy (Alkherat and Alkhalidi, 2022). The limited use of anticoagulation protocols and patient
counselling tools found in this study agrees with global findings that underscore the need for structured
anticoagulation services and periodic short-term update courses for hospital pharmacists. (Al Rowily et al., 2022). It
is believed that strengthening clinical training, implementing standardized protocols, and integrating pharmacists
more fully into multidisciplinary care teams could improve practice consistency and patient outcomes in
anticoagulant therapy across Nigerian hospitals.

Past unfavorable experiences, assumptions about prescribers' responsibilities, heavy workload, inadequate
staffing, and lack of dedicated counselling space were identified as factors that hinder pharmacists from providing
counselling to patients on anticoagulant therapy. Previous studies have shown that unclear job descriptions between
pharmacists and prescribers in a hospital setting sometimes contribute to communication gaps and reduced patient
engagement in anticoagulation management (Lowthian et al., 2009; Al Rowily et al., 2022). Similar to the current
study's findings, insufficient staffing and excess workload are well-documented in the literature as important factors
that could impede pharmacists’ capacity to deliver effective counselling (Albekairy, 2014). Also, the lack of private
spaces for patient interaction further compromises confidentiality and the quality of education provided, particularly
for complex therapies like anticoagulants that require individualized guidance (Albekairy, 2014). Therefore, these
findings highlight the need for institutional support and targeted interventions such as anticoagulation clinics or
pharmacist-led counselling programs aimed at optimizing the safety and effectiveness of anticoagulant therapy
(Tadesse et al., 2022).

Study limitations

The present study had a few limitations. First, the study sample is small, although they were recruited from
four tertiary hospitals in southeastern Nigeria. This could limit the generalization of the findings to hospital
pharmacists beyond the study group, especially those with significantly different clinical settings. Second, possible
changes in the level of knowledge of warfarin therapy and DOACs over time could not be determined because of the
cross-sectional design of the study. Lastly, it was not feasible to explore a cause-effect relationship between
knowledge of warfarin therapy and DOACs and sociodemographic and practice characteristics. Future studies
should consider using a larger sample and examine the effect of educational interventions on hospital pharmacists’
knowledge and practice regarding anticoagulant therapy.

Conclusion

The study findings suggest gaps in hospital pharmacists' knowledge of warfarin and DOAC therapies.
Although most pharmacists offer counselling services to patients on anticoagulation therapy, there are substantial
gaps and inconsistencies in their practice. Pharmacists' knowledge of warfarin therapy was associated with practice
setting, while knowledge of DOACs was unrelated to pharmacists' sociodemographic and practice characteristics.
However, past unfavorable experiences with anticoagulants, the assumption that prescribers were responsible for
patient counselling, heavy pharmacy workload, poor staffing, and lack of counselling space were among the major
challenges that hindered counselling patients on anticoagulants. Therefore, there is a need for targeted educational
interventions and the standardization of anticoagulation management protocols within hospital pharmacy practice in
the study settings to enhance the safety and therapeutic outcomes of patients on anticoagulant therapy.
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