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Abstract

Pharmacist-Led Anticoagulation Services and Patient Knowledge, Adherence, and
Satisfaction with Warfarin Therapy: A Multi-Method Study at Tikur Anbessa Specialized
Hospital, Ethiopia

Tamrat Assefa Tadesse (BPharm, MSc, PhD Candidate)
Addis Ababa University, May 2025

Background: Warfarin remains the cornerstone for preventing thromboembolic events (TEES), but
a narrow therapeutic range, complex pharmacokinetics, and interactions with various substances
complicate its use. Specialized anticoagulation management services (AMS) are known to improve
warfarin control and outcomes; however, there is limited evidence of their effectiveness in Africa,
particularly in Ethiopia.

Objective: This dissertation aimed to synthesize evidence on anticoagulation control and outcomes
in Africa and explore experiences and challenges of the existing AMS and the need to establish
pharmacist-led anticoagulation services (PLAS) at Tikur Anbessa Specialized Hospital (TASH),
Ethiopia. It also assesses patients’ knowledge, adherence, and satisfaction with warfarin therapy
and compares anticoagulation control and outcomes between usual medical care (UMC) and PLAS
in ambulatory patients receiving warfarin therapy at TASH.

Methods: This research employed four complementary study designs: systematic review,
qualitative study, cross-sectional study, and quasi-experimental study. Anticoagulation Knowledge
Assessment (AKA) questionnaire, Morisky Green Levine Scale (MGLS), and anticlot treatment
scale (ACTS) were used to evaluate patients’ knowledge, adherence and satisfaction with warfarin
therapy, respectively. Data from quasi-experimental and cross-sectional studies were analyzed
using the Statistical Package for the Social Sciences (SPSS) version 27.

Results: From 18 studies included in the systematic review, a mean TTR of 39.4%, 36.7%, and
46% using Rosendaal, direct, and cross-section-of-the-files methods were reported, respectively,
ranging from 13.7% to 57.3%. Thromboembolic complications and bleeding events occurred in
1.6-7.5% and 0.006-59% of patients, respectively. The AMS at TASH lacked standard protocols,
trained healthcare professionals and a separate AMS clinic. Inconsistent availability of international
normalized ratio (INR) testing and anticoagulants, and long appointment times were the main
challenges of the existing AMS. The mean AKA score was 59.35 + 13.04 %, and only 23.4% of

participants achieved a passing score. One hundred ninety-two (54.9%) study participants adhered

iv



well to warfarin, and the mean level of satisfaction was 53.67 + 8.56 and 52.6% of patients were
satisfied with the warfarin therapy. Living with family improved adherence, while a lack of
hyperthyroidism was associated with poor warfarin knowledge. The PLAC group had a
significantly higher median TTR [60.89% vs. 53.65%, p<0.001] and more patients achieved
optimal TTR [41.7% vs. 31.7%, p=0.002] than the UMC group. The odds of having a poor TTR
were reduced by 43% (AOR = 0.57, 95% CI = 0.36-0.88, p = 0.01) in the PLAC group compared
to the UMC group. The secondary outcomes showed no significant difference, except for fewer all-
cause emergency visits (p = 0.003) in the PLAC group. Monitoring frequency was inversely related
to poor TTR and bleeding risk. However, high CHA.DS>-VASc scores were strongly associated
with TEEs. Additionally, fewer all-cause emergency visits were reported in the PLAS group.
Conclusions: Oral anticoagulation control among patients receiving warfarin in Africa was
suboptimal. At TASH, AMS was also inadequate, hindered by both system-level and patient-related
challenges. Following the implementation of PLAS, patients in the PLAS group had a significantly
higher median TTR and a greater proportion achieved optimal TTR compared to the UMC group.
Keywords: anticoagulation management service; anticoagulation control and outcomes; warfarin;
anticoagulation knowledge assessment; adherence; anticlot treatment scale; pharmacist-led
anticoagulation clinic; usual medical care; Tikur Anbessa Specialized Hospital, Africa, Ethiopia
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Chapter One: Introduction

1.1 Background

Thrombosis is a pathological clot formation that occurs when hemostasis is inappropriately
activated without bleeding (Litvinov & Weisel, 2023; Rumbaut RE, 2012). Thromboembolic
disorders are major health problems that can lead to significant morbidity and mortality. Venous
thromboembolism (VTE) is a common and lethal disorder that sssssss both hospitalized and non-
hospitalized patients, (Anderson et al., 2019; Gregson et al., 2019). The incidence rate of VTE
varies by country, with Western countries ranging from 1 to 2 per 1000 person-years, while
Eastern countries have a lower incidence(Pastori et al., 2023). The diagnosis of VTE can be
challenging because it often does not present with symptoms. Moreover, VTE, which is
symptomatic but nonfatal, can lead to significant morbidity, long-term complications, and

increased consumption of healthcare resources (Witt et al., 2018).

Identifying patients at risk of developing thromboembolic events (TEEs), the ongoing
appropriateness of primary VTE prophylaxis according to the type, dose, and duration of
prophylaxis and prevention of prolonged complications should be considered when managing
patients who require anticoagulation therapy (Anderson et al., 2019). Anticoagulation therapy,
including warfarin, is required to prevent the occurrence, recurrence, and complications of TEEs
such as stroke, heart attack, pulmonary embolism, and deep vein thrombosis (Wigle et al., 2019)
in patients with atrial fibrillation (AF) and mechanical heart valves or the treatment of venous
thromboembolism (Kearon et al., 2016; Sonuga et al., 2016). The safety and efficacy of warfarin
therapy depend mainly on careful monitoring and maintenance of the international normalized
ratio (INR) within the optimal therapeutic range (Albabtain et al., 2020; Alghadeeer et al., 2020;
L. Marcatto et al., 2021; Witt et al., 2018). Warfarin has unpredictable pharmacokinetics and
dynamics, narrow therapeutic index, frequent medication interactions, and effects of concomitant
diseases and requires individualized dosing to achieve optimal anticoagulation by monitoring
INR (Ebrahim et al., 2018; L. R. Marcatto et al., 2018) (a standard test that helps to monitor the
effectiveness of vitamin K antagonists like warfarin) (Siddiqui et al., 2018). The risk of bleeding
and thromboembolic complications increases if the anticoagulation target ranges are not achieved
(S. Karuri et al., 2019; Minno et al., 2017; Phelps et al., 2018).

Patient knowledge, adherence, and satisfaction with oral anticoagulation therapy (OAT)

significantly affect optimal anticoagulation and decrease morbidity and mortality (X. Li et al.,



2018; L. Marcatto et al., 2021; Q. Wang et al., 2018). Knowledge of warfarin, its potential side
effects, interacting medicines and foods, and the need for warfarin adherence play a role in
attaining the desired therapeutic outcome while preventing adverse reactions(Shakya et al.,
2023). A study conducted at Tripoli University Hospital in Libya revealed a positive correlation
between oral anticoagulant knowledge, adherence to warfarin therapy, and time in the therapeutic
range (TTR) (Mayet, 2015). Medication adherence is an integral part of patient care to achieve
optimized anticoagulation control and outcomes. According to a Jordanian study, patients who
adhered to their medication were more likely to have better anticoagulation control than non-
adherent patients (Ababneh et al., 2016). Previous studies have shown that patients' adherence to
warfarin therapy is suboptimal, that is, in the range of 27.5%-54.9% (Elbur et al., 2015; Mayet,
2016; Obamiro et al., 2018a). Several factors, including poor health literacy, lack of patient
education, complex dosing regimens, clinical characteristics, knowledge of warfarin, low
income, marital status, living arrangements, and drug regimens, play significant roles in warfarin

non-adherence (Benzimra et al., 2018; Song et al., 2021).

A study conducted in Brazil documented that providing pharmaceutical care to improve
adherence to warfarin therapy resulted in better anticoagulation quality compared with those who
did not adhere to therapy(L. Marcatto et al., 2021). Furthermore, patient satisfaction is a critical
factor that influences treatment adherence, clinical outcomes, and healthcare utilization
(Shilbayeh & Ibrahim, 2020). Warfarin characteristics that include the need for regular blood
testing, limitations of lifestyle, and the fear of bleeding may result in a reduction of both patient
satisfaction and quality of life (Elbur et al., 2015). Few studies have documented a moderate
level of patient satisfaction with oral anticoagulation therapy and its effect on anticoagulation
control in patients taking warfarin (Fernandez et al., 2018; Schwanda & Gruber, 2019; Shilbayeh
& Ibrahim, 2020).

1.2 Statement of the Problem

Warfarin is a highly effective drug, but it's challenging to use in clinical practice (Albabtain et
al., 2020; Bjorck et al., 2016). It is one of the top drugs associated with serious adverse events
and emergency department admissions (Pengo & Denas, 2018). It also exhibits significant
interindividual variations between and within patients in a dose-response manner (S. Li et al.,
2015). In addition, it has many drug-food interactions (Minno et al., 2017). Miscommunication

between patients and physicians regarding dosing, poor patient knowledge, adherence, and



satisfaction with anticoagulation treatment are also common problems associated with warfarin
use (Ababneh et al., 2016; Mayet, 2016; Y. Wang et al., 2014).

Achieving a good TTR of at least 65% is the best indicator of good quality anticoagulation
management in patients receiving warfarin therapy (Esteve-Pastor et al., 2018; Turen & Turen,
2023). However, managing warfarin therapy for adequate anticoagulation has been challenging
due to its complexity, as studies conducted in both developing and developed countries have
reported a lower percentage of TTR (<65%) (Albabtain et al., 2020; Botsile & Mwita, 2020b;
Caldeira et al., 2014; Chan et al., 2015; de Castro et al., 2021; Farsad et al., 2016; Gateman et al.,
2017; Krittayaphong et al., 2020; Mwita et al., 2018; Quinn et al., 2015; Ugur et al., 2015;
Urbonas et al., 2019). Numerous studies have shown that a substantial proportion of warfarin-
treated patients spend a significant amount of time outside their target INR range (Botsile &
Mwita, 2020b; Carvalho et al., 2013; W. S. Karuri, 2016; Prinsloo et al., 2021; Urbonas et al.,
2019), with higher risks of bleeding, thrombosis, and death owing to poor quality warfarin
control during warfarin therapy (Ben Rejeb et al., 2019; Chan et al., 2015). Lower TTR in
patients receiving warfarin has also been observed in studies conducted in different African
countries (Jonkman et al., 2019; S. Karuri et al., 2019; Mariita et al., 2016; Ouali et al., 2021;
Sadhabariss & Brown, 2021; Semakula et al., 2020). Poor anticoagulation control is associated
with a higher risk of adverse clinical outcomes, including ischemic stroke, transient ischemic
attack, major bleeding, intracranial hemorrhage, and death (Krittayaphong et al., 2020). A
systematic review and meta-regression analysis revealed that an increased mean TTR is
significantly associated with a lower rate of major bleeding and stroke/systemic embolism
(Vestergaard et al., 2017).

Similarly, in Ethiopia, few studies have evaluated anticoagulation control in patients taking
warfarin, with TTR reports in the range from 29-42.7% (Fenta et al., 2017; Getachew et al.,
2023; Liyew et al., 2017; Masresha et al., 2021; Yimer et al., 2021), indicating Ethiopian settings
are far behind the recommended TTR goal. Moreover, studies conducted in the same hospital
showed inadequate counseling services provided by healthcare professionals regarding warfarin
therapy (Dejene et al., 2017; Tadesse & Woldu, 2018). Another study from the Ayder Referral
Hospital in Northern Ethiopia found that the prevalence of warfarin-drug interactions and
hemorrhagic events was 99.2% and 16.5%, respectively (Teklay et al., 2014).



Poor knowledge of warfarin among patients and lack of education from healthcare providers may
lead to worsened anticoagulation control. Only 13.9% of patients obtained a passing score on the
anticoagulation knowledge assessment in Ethiopia (Assefa et al., 2014), while the mean score on
oral anticoagulant treatment knowledge was 59.39% among Hungarian patients (Viola et al.,
2017) and only 14.9% of Saudi Arabian patients had adequate knowledge(Elbur et al., 2015). In a
study conducted in India, 50% of patients who had suffered a stroke or were at a high risk of
thromboembolic events had inadequate knowledge of oral anticoagulant therapy
(OAT)(Alphonsa et al., 2015).

Medication adherence is integral to patient care to achieve optimized anticoagulation control and
outcomes(Pandya & Bajorek, 2017). The prevalence of adherence to warfarin varies from 27.5 to
54.9% (Mayet, 2016; Obamiro et al., 2018a). Patients taking warfarin who do not adhere to their
medication regimen are more likely to have non-therapeutic INRs, which can contribute to
unfavorable anticoagulation outcomes, including an increased risk of bleeding and
thromboembolic events (L. Marcatto et al., 2021). Several factors, including poor health literacy,
lack of patient education, complex dosing regimens, clinical characteristics, knowledge of
warfarin, low income, marital status, living arrangements, and drug regimens, play significant
roles in warfarin nonadherence (Benzimra et al., 2018; Song et al., 2021). The burden of
anticoagulation treatment affects patient satisfaction with their anticoagulation treatment(Pandya
& Bajorek, 2017). Patient satisfaction is an important factor in the success of anticoagulation
therapy (Keita et al., 2017) as it can affect medication adherence and overall clinical outcomes.
Studies have reported a moderate level of patient satisfaction with OAT and its effect on
anticoagulation control in patients taking warfarin (Fernandez et al., 2018; Schwanda & Gruber,
2019). Improving patient satisfaction with OAT can result in better clinical outcomes and reduce

the risk of adverse events such as bleeding and thrombosis (G. D. Barnes & Kline-Rogers, 2015).

These persistent low TTR findings emphasize the necessity of alternative strategies to improve
the quality of anticoagulant therapy. Specialized anticoagulation management services (AMS)
have been successful in optimizing anticoagulation therapy by evaluating and monitoring
patients, providing continuing patient education, and serving as a resource for both patients and
physicians (G. D. Barnes et al., 2016; Clark, 2018; Elewa et al., 2016; Phelps et al., 2018).
Pharmacist-led anticoagulation services (PLAS) represent the best practices for enhancing

quality of care and improving outcomes in anticoagulation management, particularly in



developed countries (Aidit et al., 2017; Alghadeeer et al., 2020; Elewa et al., 2016; J. Harrison et
al., 2015; Jiang et al., 2021; Thanimalai, 2013; Young et al., 2011). According to a study
conducted in Canada, patients treated in pharmacist-managed anticoagulation clinics (PMAC)
had a significantly higher TTR than those treated at usual medical care (UMC) (Young et al.,
2011). Another systematic review and meta-analysis showed that pharmacist-led anticoagulation
management resulted in reduced rates of total bleeding and thrombotic events (Hou et al., 2017).
Additionally, a study conducted in Malaysia found significant improvements in TTR (p < 0.01)
and expanded therapeutic INR range (p<0.04) and INR levels (p<0.02) in pharmacist-led
warfarin medication therapy adherence clinics compared with the UMC group (Aidit et al.,
2017). Increased TTR, decreased rates of admission and average clinic visits, lower risk of total
hemorrhage and thrombosis events (Hou et al., 2017; Rudd & Dier, 2010; Shah et al., 2010), and
improved adherence to treatment have been documented after pharmacist-led anticoagulation
therapy (L. Marcatto et al., 2021; Mayet, 2015).

Therefore, expanding the role of pharmacists in anticoagulation care can significantly improve
patient care in anticoagulation management (N. O. Ahmed, Osman, Abdelhai, & El-Hadiyah,
2017; Aidit et al., 2017; Alghadeeer et al., 2020; Hailemariam et al., 2019; Hou et al., 2017,
Jones et al., 2020; Manzoor et al., 2017) by establishing pharmacist-led anticoagulation clinic
(PLAC), which provides patients with consistent management, closer monitoring, education, and
awareness of anticoagulation therapy (N. T. Tran et al., 2021). PLAC helps to achieve targeted
anticoagulation control, maintains the desired INR range, reduces bleeding and thromboembolic
complications, and detects interacting drugs and foods that can affect warfarin efficacy and
safety, leading to improved AMS quality (Alghadeeer et al., 2020; Elewa et al., 2016; Jiang et al.,
2021; Manzoor et al., 2017; Testa et al., 2012).

Considering the practical limitations and complex nature of effective anticoagulant delivery,
adopting such practices may enhance treatment response and improve patient outcomes in
resource-limited settings. Drawing evidence from previous studies on the significance of PLAS
in improving anticoagulation quality in patients on warfarin (N. O. Ahmed, Osman, Abdelhai, &
El-Hadiyah, 2017; Aidit et al., 2017; Hailemariam et al., 2019; Hou et al., 2017; Jones et al.,
2020; Manzoor et al., 2017) and recommendations from need assessment study at the same
hospital (Tadesse, Abiye, et al., 2022), the first PLAC in Ethiopia was established at the Tikur
Anbessa Specialized Hospital (TASH). Although the differences in anticoagulation control and



outcomes between UMC and PLAC have been extensively explored in numerous studies, no
similar study has been conducted in Ethiopia. This study is unique because of the specific
healthcare context in Ethiopia, which requires tailored intervention strategies to address
challenges such as resource constraints, diverse cultural settings, low health literacy levels,
limited diagnostic tools, underdeveloped electronic health records, and a shortage of well-trained
healthcare providers. Evidence from other regions cannot be directly applied to Ethiopia’s
healthcare system. Therefore, this study aimed to evaluate the feasibility and effectiveness of
PLAC in resource-limited settings by comparing anticoagulation control and outcomes between
PLAC and UMC groups, with the hypothesis that the PLAC group will achieve better
anticoagulation control and improved clinical outcomes. Additionally, this study addressed the
scarcity of research on patients' knowledge, adherence, and satisfaction with warfarin therapy in
Ethiopia, despite its significance in optimizing anticoagulation control and outcomes, and
identified the factors associated with these outcomes, specifically in those receiving AMS at the
UMC of the hospital.

1.3 Significance of the Study

This study is crucial for understanding the differences between UMC and PLAC in
anticoagulation management control and outcomes in patients taking warfarin by demonstrating
potential improvements in patient outcomes, which can lead to the efficient use of healthcare
resources. This would serve as the starting point for creating and designing a new anticoagulation
management system in Ethiopia by developing strategies to address the possible poor outcomes.
Moreover, this study is vital for identifying areas where healthcare professionals who manage
patients require further information and education. The findings of this study can be extended to
other hospitals in Ethiopia and similar healthcare settings, especially in low- and middle-income
countries. Consequently, the intervention part of this study will allow future patients to benefit

from new evidence-based recommendations for the management of oral anticoagulation therapy.

Furthermore, this study provides valuable evidence for policymakers to decide the type of AMS
model for long-term oral anticoagulation. Characterizing and identifying the factors associated
with anticoagulation control and outcomes as well as patient knowledge, adherence, and
satisfaction are crucial for establishing a foundation for future studies. This study contributes to
scientific advancement and provides a guide for future research on anticoagulation therapy and
pharmacist-led care, with broad implications for various patient populations and healthcare

systems.



1.4 Structure of Dissertation

This PhD dissertation is organized into seven chapters derived from four manuscripts. The
First chapter, Introduction, covers background information on thrombosis, anticoagulation
management, the role of pharmacists in anticoagulation control, a statement of the problems,
and the significance of the study. Chapter Two reviews the literature related to the research
topic and relates concepts and empirical issues to the research context. This chapter concludes
by describing the conceptual framework of this study. Chapter Three outlines the research
questions and objectives. Chapter Four presents the methods used to address the research
questions, including the rationale for selecting these methods, study setting, design,
population, sample size and selection, data collection methods, data processing and
management, analysis, and ethical considerations. Chapter Five provides a summary of the
research findings. Chapter Six presents a discussion of the four manuscripts included in this
dissertation in the context of the existing literature. This chapter also describes the strengths
and limitations of the research and highlights the implications of the findings for practice and
policy. Chapter Seven presents the conclusions and recommendations of this dissertation, and
suggests areas for further research on the long-term impact of PLAS and strategies to improve

patient knowledge, satisfaction, and adherence to warfarin therapy.



Chapter Two: Literature Review

2.1 Overview of Thrombosis

Coagulation and fibrinolytic systems are composed of various activators and inhibitors that
maintain a proper balance in the body. However, if any of these components are excessively
activated or deactivated due to congenital or acquired abnormalities, it can lead to abnormal
blood clotting (thrombosis) (Loftus, 2016). Thrombosis leads to the formation of a fibrin clot,
which is a key event in the development of thrombotic diseases and the culmination of the
coagulation cascade (Kattula et al., 2017; Litvinov & Weisel, 2023). An embolus is a small part
of this clot that breaks off and travels through blood vessels to another part of the body. When
the embolus is trapped in a small vessel, it causes obstruction, which results in reduced blood

flow to the surrounding tissue, causing ischemia or infarction (Wendelboe & Raskob, 2016).

Thromboembolic conditions can be divided into arterial and venous types. Ischemic heart
disease and ischemic stroke comprise the major arterial thromboses (Wendelboe & Raskob,
2016), whereas deep vein thrombosis and pulmonary embolism comprise VTE (Lutsey &
Zakai, 2023). The cause of venous thrombosis is unclear, but it may be due to slow blood flow
behind the venous valves and a hypoxic or inflammatory stimulus of endothelial cells, which
triggers coagulation and causes them to release proteins that entrap platelets and leukocytes
(Mackman, 2012). Individuals with cardiovascular diseases, such as valvular heart disease,
atrial fibrillation, heart valve replacement, stroke, acute and chronic coronary syndrome, and
cardiomyopathy, are at high risk of developing thromboembolism and its complications (Otto
et al., 2021), which are major causes of cardiovascular death. There are approximately 10
million cases of VTE every year, and it is the third leading vascular disease after myocardial
infarction and stroke (Gregson et al., 2019). It is estimated to affect one—two individuals per
1,000 person-years in Europe and the United States (US), with lower rates in other regions
(Lutsey & Zakai, 2023).

2.2 Anticoagulation with Warfarin

Oral anticoagulants, including warfarin, are highly effective in preventing stroke in patients
with atrial fibrillation or a mechanical valve and in preventing and treating VTE (G. D. Barnes
& Kline-Rogers, 2015; Kearon et al., 2016). Anticoagulant selection should be guided by the
risks, benefits, and specific pharmacological properties of each anticoagulant
agent(Vinogradova et al., 2018). Warfarin is one of the anticoagulants used in long-term and

extended-phase anticoagulation for VTE. It is a vitamin K antagonist that interferes with the



hepatic synthesis of procoagulant vitamin K-dependent clotting factors Il, VII, IX, and X, as
well as the synthesis of anticoagulant proteins C, S, and Z (Nutescu et al., 2016). Its narrow
therapeutic index, hepatic metabolism, genotype, the influence of diet (foods high in vitamin
K), drug-drug interactions, smoking, alcohol consumption, body weight, age, and health status
of patients make it a drug that requires frequent dose adjustment (Tavares et al., 2018; Vianna
et al., 2021). Therefore, warfarin dose must be determined by regular laboratory monitoring of
prothrombin time (PT), which is reported as the international normalized ratio (INR). PT is
sensitive to changes in the serum concentrations of vitamin K-dependent clotting factors. The
extrinsic pathway of the coagulation cascade was accelerated by adding calcium and tissue
thromboplastin to the plasma collected via venipuncture, and the time to clot formation was
measured in seconds. However, the ability of thromboplastin reagents to detect warfarin-
induced clotting defects varies considerably(Nutescu et al., 2016). To standardize the test
results, the World Health Organization developed a system in which each commercial reagent
batch produced by any manufacturer is assigned an International Sensitivity Index (ISI). This
index is compared with the international reference thromboplastin, which has an 1SI of 1.0. The
ISI is used to convert prothrombin time in seconds to INR using a specific mathematical
formula (Dorgalaleh et al., 2021; Nutescu et al., 2016):
INR= PT patient "'

PTmean normal

In general, using this method, the PT results obtained at different laboratories are consistent, as
long as the instruments used for measurement are calibrated appropriately. For the prevention
and treatment of VTE, the INR target is 2.5 with an acceptable range of 2-3(Nutescu et al.,
2016) and 3 in the case of high-intensity anticoagulation in patients with mechanical valve
replacement with a target range of 2.5 to 3.5(Ntlokotsi et al., 2018). Warfarin is highly
susceptible to interactions with prescription and non-prescription drugs, as well as with herbal
and other natural products. The concurrent use of agents that alter the absorption, distribution,
metabolism, or excretion of warfarin can result in pharmacokinetic interactions that may
elevate or reduce INR, thereby increasing the risk of hemorrhagic or thromboembolic
complications (Nutescu et al., 2016). In addition, pharmacodynamic interactions can influence
the response to warfarin without altering its pharmacokinetics or increasing the risk of bleeding
or thromboembolism without influencing INR. Furthermore, many disease states and

conditions can affect patient sensitivity to warfarin. Factors such as liver disease, heart failure,



thyroid disorders, and genetic variations should be considered when determining initial and

ongoing doses of warfarin.

The efficacy and safety of warfarin therapy are closely associated with anticoagulation control
(Esteve-Pastor et al., 2018). Several indices of anticoagulation quality have been proposed,
with TTR being the most widely used (Nieto et al., 2019). Time in therapeutic range (TTR) is a
useful indicator of anticoagulation control, which estimates the percentage of time a patient's
INR levels remain within the desired treatment range over time (Farsad et al., 2016). The three
common methods for calculating TTR are the Rosendaal linear interpolation method (the
number of days in range divided by the total monitored days), the fraction of INRs in range, or
the direct or traditional method (the number of INRs in ranges divided by the number of INRs
tested), and the cross-section-of-the-files method, which takes each patient whose INR is within
range at one point in time divided by the total number of INRs performed on all patients
(Rosendaal et al., 1993; Siddiqui et al., 2018). The Rosendaal method assumes a linear
progression of the change in INR between a patient’s visits; in other words, it assumes that the
INR changes by the same amount each day and computes the INR for any specific
day(Rosendaal et al., 1993). Traditional and cross-sectional methods do not treat the INR as a
dynamic value that changes over time. Instead, these methods consider each INR value as static
or binary, either in or out of range. Owing to their design and inherent assumptions, each
method can yield significantly different TTR values (Palareti et al., 2016; Siddiqui et al., 2018).
In patients receiving vitamin K antagonists (VKASs), a TTR >65% results in optimal
anticoagulation, which reduces the risk of stroke and bleeding (Farsad et al., 2016; Liyew et al.,
2017; McAuliffe et al., 2018). However, the European Society of Cardiology (ESC) guidelines
recommend a TTR >70% to ensure effective VKA treatment (Hindricks et al., 2021).

2.3 Patient Knowledge of Warfarin Therapy

Knowing how warfarin works, its potential side effects, the importance of regular INR
monitoring, interacting drugs and food, and necessary precautions are crucial for enhancing
anticoagulation outcomes and minimizing adverse reactions (H. Ahmed et al., 2021; Pourafkari
et al., 2018; Shrestha et al., 2015). Good knowledge of anticoagulants is linked to improved
attainment of the target INR, reduced side effects, and enhanced quality of oral anticoagulation
(da Silva Praxedes et al., 2023; Obamiro et al., 2018b; Praxedes et al., 2016, 2020). However,
despite its importance, patient knowledge regarding therapy is limited. A study from Nepal

found that only 5.8 and 67.6 % of patients achieved passing scores and scored below 50% on
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anticoagulation knowledge assessment (AKA) questionnaires, respectively (Shrestha et al.,
2015).

Similarly, another study from the same country reported that only 15.8% of patients had good
knowledge of warfarin therapy, and found a significant association between age, literacy level,
education status, and knowledge of warfarin (Shakya et al., 2023). In Libya, many patients
were unaware of drug interactions or vitamin K status and their effects, and only 40% were
aware of the effect of green vegetables on warfarin, whereas others ignored this effect(H.
Ahmed et al., 2021). Literature suggests that patient education is a key factor for optimizing
anticoagulation and safety in patients taking warfarin (Cao et al., 2020; Joshua & Kakkar,
2015), which can be improved by developing structured educational programs, printed
materials, and digital tools for oral anticoagulants, including warfarin therapy (H. Ahmed et al.,
2021; Hawes, 2018).

2.4 Adherence to Warfarin Therapy

Long-term effective management requires good adherence to achieve target outcomes, but is
often low (Gast & Mathes, 2019; Luger et al., 2015). Adherence to warfarin therapy is crucial
for maintaining therapeutic effectiveness and minimizing the risk of adverse events (L.
Marcatto et al., 2021). However, many patients do not take their medication as prescribed.
Previous studies have identified a lower adherence rate among patients receiving warfarin (27.5
to 35.9% (Elbur et al., 2015; Kim et al., 2011; Shilbayeh et al., 2018; M. H. Tran et al., 2023).
Factors associated with nonadherence to warfarin therapy were female sex, unemployment,
younger age, absence of formal education (Mayet, 2016), male sex, and previous VTE history
(M. H. Tran et al., 2023).

According to a systematic review and meta-analysis (Salmasi et al., 2020), non-adherent
patients were more likely to experience stroke and death and incur higher medical costs than
those with poor adherence. Understanding the magnitude and factors associated with
nonadherence to warfarin therapy is crucial for developing effective interventions to improve
medication adherence, prevent thromboembolic events, and optimize anticoagulation control
(Ababneh et al., 2016). Despite the importance of adherence to warfarin therapy, no study has
examined its magnitude and its associated factors in Ethiopia. Effective strategies, such as
patient education, technological interventions, and pharmacist-led programs, have been proven
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to enhance adherence to warfarin therapy(Ababneh et al., 2016; Kim et al., 2011; Murray,
2017).

2.5 Patient Satisfaction with Warfarin Therapy

The burden of anticoagulation treatment affects the patient satisfaction (Y. Wang et al., 2014).
Treatment satisfaction has been identified as an important contributing factor to adherence to
oral anticoagulant (OAC) therapy (Laba et al., 2015; Salmasi et al., 2021) and improved
anticoagulation control (Keita et al., 2017; Y. Wang et al., 2014). In contrast, poor clinical
outcomes and increased risks of blood clots or bleeding are apparent in dissatisfied
patients(Balkhi et al., 2018). Patients with well-managed INR control tend to experience higher
satisfaction with warfarin therapy, as this ensures that the treatment effectively manages their
condition (34). Previous studies have reported different levels of patient satisfaction with
warfarin therapy and their impact on anticoagulation control (Eltayeb et al., 2017; Fernandez et
al., 2018; Schwanda & Gruber, 2019; Shilbayeh & Ibrahim, 2020). However, 63.7% of patients
in Saudi Arabia are satisfied with their anticoagulant treatment (Elbur et al., 2015). Improving
patient satisfaction with OAT can result in better clinical outcomes and reduce the risk of
adverse events such as bleeding and thrombosis (G. D. Barnes & Kline-Rogers, 2015).

2.6 Anticoagulation Management in Ethiopia

Few studies have been conducted on warfarin therapy in Ethiopia regarding the quality of
anticoagulation, warfarin-drug interactions, and patients’ and healthcare providers’ knowledge
of warfarin therapy. They have shown a lower mean TTR (29 to 47.24%) (Fenta et al., 2017;
Getachew et al., 2023; Kebede & Ketsela, 2022; Liyew et al., 2017; Masresha et al., 2021;
Yimer et al.,, 2021). Another study indicated that undertreatment with antithrombotic
medications was high (64.78%) and associated with poorer outcomes in terms of ischemic
stroke and/or all-cause (Gebreyohannes et al., 2018).

Low knowledge among patients receiving warfarin has been observed, which could be an
important factor determining the degree of anticoagulation control and failure to achieve the
treatment goal (Assefa et al., 2014). Furthermore, a prevalence of 99.2% (Teklay et al., 2014)
and 21.1% (Tadesse & Woldu, 2018) of warfarin drug interactions were reported at Ethiopian
university hospitals. Although warfarin is widely used as an anticoagulant in Ethiopia, no study
has assessed three crucial components of anticoagulant management: knowledge, adherence,
and satisfaction. Moreover, the effect of PLAS on anticoagulation control and outcomes has not

yet been evaluated.
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2.7 Anticoagulation Management Service Models

AMS encompasses four models of care: usual medical care (UMC), anticoagulation clinics
(AC), patient self-management (PSM), and patient self-testing (PST). UMC is largely provided
by physicians, whereas pharmacists primarily lead AC. In PST, patients use point-of-care
devices to test their INR at home and report the results to a healthcare professional responsible
for interpretation and warfarin-dosing decisions. In PSM, patients monitor their INR values
directly, interpret the results, and adjust warfarin doses using a dosing algorithm. Patients must
receive adequate training and motivation to successfully implement PMC and PSM (G. D.
Barnes et al., 2016; Egunsola et al., 2021; Raphael, 2020; Witt et al., 2016).

The AMS has utilized anticoagulation clinics for over three decades as a key strategy to
optimize anticoagulation management. This approach was first implemented in the United
States to centralize, standardize, and improve the care of patients taking warfarin (G. D. Barnes
et al., 2018). Since then, these clinics have evolved to provide care for patients with diverse
conditions, clinical needs, and newly introduced medications (G. D. Barnes et al., 2016;
Raphael, 2020). These services include comprehensive patient education, systematic INR
monitoring, follow-up, and effective communication and decision-making on dosing between
the medical staff and patients(Holbrook et al., 2012). A coordinated, efficient, and sustainable
system-level initiative was designed to achieve optimal health outcomes related to
anticoagulation and reduce avoidable adverse drug events (G. D. Barnes et al., 2020; Burnett &
Barnes, 2022; Forum, n.d.). This is achieved through the implementation of evidence-based
care; appropriate prescription, dispensing, and administration of anticoagulants; and the
provision of appropriate patient monitoring and clinical responsiveness (Raphael, 2020).
Anticoagulation clinics are widely considered the most effective models among various
anticoagulation management strategies (G. D. Barnes et al., 2016, 2018; Raphael, 2020).

2.8 Impact of Pharmacists on Anticoagulation Control and Outcomes

The role of pharmacists in AMS has expanded to both developing and developed countries (N.
O. Ahmed, Osman, Abdelhai, & El-hadiyah, 2017; Aidit et al., 2017; Alghadeeer et al., 2020;
Cao et al., 2018; Tadesse, Abiye, et al., 2022). This results in improved therapeutic INR control
and a reduced risk of complications associated with anticoagulation therapy compared with the
usual management provided by physicians (Jiawen et al., 2020). Pharmacists are responsible
for ensuring that patients receive the appropriate dosing and monitoring, providing education to

patients on warfarin therapy, monitoring patient adherence, identifying potential warfarin-
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drug/herb/food interactions, and conducting telephone follow-ups to support patient care
(Elewa et al., 2016; Gupta et al., 2015; J. Harrison et al., 2015; L. R. Marcatto et al., 2020).

A study conducted in Saudi Arabia showed significantly higher TTR levels among patients
attending pharmacist-led clinics than in physician-led clinic (87.27%z 3.82% and 52.48%zx
5.49%, respectively; p< 0.001) (Alghadeeer et al., 2020). A study conducted in the United
States found that the pharmacist-led group achieved a significantly higher percentage of INRs
within the target range compared to the physician-led group (57.5% vs. 50.0%; p = 0.0004)
(Gupta et al., 2015). A systematic review by Manzoor et al. proved that compared with routine
care, pharmacist-managed outpatient-based anticoagulation services attained a better quality of
anticoagulation control, lower bleeding and thromboembolic events, and resulted in lower
healthcare utilization (Manzoor et al., 2017). Other studies conducted in Brazil among patients
with atrial fibrillation with a low TTR (<50%) reported significantly improved TTR values
after pharmaceutical care was provided(L. Marcatto et al., 2021; L. R. Marcatto et al., 2018).
Furthermore, a systematic review and meta-analysis conducted by Hou et al. found that the
incidence of total and minor hemorrhage and thrombosis events was significantly lower in the
pharmacist-led anticoagulation management group than in other management models, without a
significant difference in TTR and major hemorrhage events between the two groups. These
findings suggest that pharmacist-led anticoagulation management effectively reduces the risk of
adverse events in patients receiving anticoagulant therapy (Hou et al., 2017).

2.9 Conceptual Framework

The conceptual framework of this study was developed based on the factors identified as key
barriers to the quality of AMS from previously published studies conducted in Ethiopia and
other countries elsewhere in the world. Therefore, these factors were assessed in this study to
determine whether they affected outcome variables. Differences between anticoagulation
control and outcomes can be realized by addressing different healthcare system factors in

patients receiving warfarin. Figure 1 presents the conceptual framework of this study.
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Chapter Three: Research Questions and Objectives
3.1 Research questions
The following research questions were addressed in this PhD dissertation.

e What are the average TTR percentages and associated clinical outcomes (e.g.,
thromboembolic and bleeding events) among African patients on long-term warfarin
therapy, and what demographic, clinical, and behavioral factors influence these outcomes?

e What are the perceived challenges and benefits of the current AMS from the perspectives of
healthcare providers and patients, and how does implementing PLAS address these
challenges and enhance patient outcomes?

e What are the knowledge scores, adherence rates, and satisfaction levels among patients
receiving warfarin therapy, and how do demographic, educational, and clinical factors
influence these outcomes?

e How do TTR percentages, INR monitoring frequency, and the percentage of days outside
therapeutic INR ranges differ between UMC and PLAS, and are these differences
statistically significant?

e What are the differences in the incidence of thromboembolic events, bleeding complications,
emergency department visits, and hospital admission rates between patients managed by
UMC and those managed by PLAS, and are these differences statistically significant?

e What demographic, clinical, and behavioral factors contribute to differences in
anticoagulation control (e.g., TTR) and clinical outcomes (e.g., thromboembolic and
bleeding events) between UMC and PLAS?

3.2 Objectives

3.2.1 General Objective

¢ To assess effectiveness of pharmacist-led anticoagulation service on anticoagulation control
and outcomes and patient knowledge, adherence, and satisfaction among ambulatory
patients receiving warfarin at the Tikur Anbessa Specialized Hospital (TASH) in Ethiopia

3.2.2 Specific Objectives

eTo systematically review anticoagulation control, treatment outcomes, and associated
factors among warfarin patients in long-term care across Africa to identify patterns and
gaps, and inform clinical practice

e¢To explore and identify the challenges faced in existing AMS at TASH and assess the
perceived need for and benefits of implementing PLAS through qualitative interviews with

healthcare providers and patients
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e To evaluate patients’ knowledge, adherence, and satisfaction with warfarin therapy using
validated tools, and identify factors associated with these outcomes

eTo compare anticoagulation control between UMC and PLAS in terms of difference in
median TTR, the proportion of patients achieved optimal TTR, and the percentage of INR
values within the therapeutic range.

eTo compare anticoagulation outcomes between UMC and PLAS groups in terms of the
incidence of thromboembolic events, bleeding complications, all-cause emergency visits,
and all-cause hospitalizations

¢ To identify factors associated with anticoagulation control(low TTR) and the incidence of

seceonday outcomes among patients receiving warfarin therapy
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Chapter Four: Research Methods

4.1 Study Setting

This study was conducted at the CHCs and PLAC of the Tikur Anbessa Specialized Hospital
(TASH) in Addis Ababa, Ethiopia. TASH is a university teaching hospital that provides
specialized medical services to a large portion of the Ethiopian population. The CHCs operate
four days a week, serving an average of 600 patients per week. Cardiologists, hematologists,
cardiac and hematology fellows, residents, physicians, and nurses staffed clinics. PLAC was
established at TASH in April 2018 as part of quality improvement initiative in anticoagulation
management. It was designed to serve patients with frequent non-therapeutic INRs and a
complex anticoagulation history, particularly referred from CHCs to the clinic. It is located
in the multidisciplinary outpatient clinic of the hospital and staffed by four clinical pharmacists,
provided services two days a week (Tuesday mornings and Friday afternoons), and offered
phone consultations to patients with extreme non-therapeutic INRs who cannot wait for the
next clinic day for warfarin dose adjustment. On average, 25 patients visited the PLAC daily,
and each counseling session lasted approximately 10 minutes. Both CHCs and PLAC were the
clinics that mostly prescribed anticoagulants, most notably warfarin for patients under follow-
up in the hospital’s outpatient department.

4.2 Study Design and Period

This research comprised four studies: a systematic review, qualitative study, cross-sectional
study, and quasi-experimental study to address various aspects of anticoagulation control and
outcomes of warfarin therapy. Each study was designed to address specific research questions
and objectives and ultimately to achieve the research goal. This systematic review involved
collecting and synthesizing the existing evidence on anticoagulation control and treatment
outcomes in patients receiving warfarin for long-term care in African countries. A qualitative
study was designed to explore the challenges of the existing AMS and the benefits of
implementing PLAS in the TASH. A cross-sectional study was conducted to evaluate the
magnitude of patient knowledge, adherence, and satisfaction with warfarin therapy. Based on
the findings of three previous studies, a quasi-experimental intervention study was designed to
assess the practical impact of PLAS on anticoagulation outcomes, comparing it with UMC and
leveraging the insights gained from a systematic review, qualitative study, and cross-sectional

study. The details of each study are summarized below.
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4.2.1 Systematic Review

Protocol and reporting

The systematic review was registered in PROSPERO (CRD42021260772) and prepared
according to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis
PRISMA guidelines(Page et al., 2021).

Data source and search strategy

A literature search was conducted using PubMed, Ovid, Cochrane Library, African Journal of
Online databases, Google Scholar, and Google, covering the period from inception to
November 30 2021. The reference lists of all included studies were also reviewed. The search
strategy used Medical Subject Heading (MeSH) terms and keywords, including anticoagulant
agents, treatment outcome, bleeding, thromboembolism, time in therapeutic range, TTR,
international normalized ratio, INR, Africa, and long-term care. Keywords were combined
using “AND” and/ “OR” Boolean operators.

Inclusion and exclusion criteria

Eligible articles were assessed against the following inclusion criteria:

» Observational studies (cohort and cross-sectional studies) on warfarin use,
anticoagulation control, and outcomes among adult patients in long-term care in African
countries

» Studies reporting monitoring of INR and TTR

» Studies on warfarin therapy-related adverse outcomes (bleeding events,
thromboembolic events, ischemic stroke, hospitalization, emergency room visits, and
mortality).

» Studies published in English

However, following were excluded from the review

+ Animal studies

+ Studies on admitted and emergency patients.

+ Pharmacogenomic studies and studies on other anticoagulation outcomes (e.g.,
knowledge, adherence, satisfaction, quality of life, economic outcomes, adverse drug
events other than bleeding, and warfarin drug interactions)

+ Qualitative studies, review articles, unpublished works (theses), case reports, case series,
case-control studies, letters to the editor with incomplete information, author

perspectives, abstract proceedings, and expert opinions
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Article screening process
Articles from the electronic databases were exported to EndNote and imported into Covidence
(H. Harrison et al., 2020) for screening, removing duplications, full-text analysis, and

extraction. Title and abstract screening were done by two reviewers, with studies categorized as

yes, or "maybe.” Full texts of "yes" or "maybe" articles were evaluated against

eligibility criteria by two authors. Discrepancies in data extraction were resolved through

no,

discussion between the two reviewers.

Data extraction

Data were extracted using a standardized Microsoft Excel format to capture the study
characteristics (country, setting, author, publication year, design, population, and sample size)
and results (TTR percentages and warfarin-related adverse effects).

Quiality assessment

Methodological quality was assessed using the Joanna Briggs Institute (JBI) prevalence critical
appraisal tool for cross-sectional studies(Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K,
Sfetcu R, Currie M, Qureshi R, Mattis P,. Lisy K, 2017). This tool includes eight items that
assess sampling, data collection, reliability, validity, case definition, and prevalence. Articles
were rated for the risk of bias, with scores of 1 (yes) or 0 (no) summed to obtain an overall
quality score. Studies scoring less than 50% were considered high risk. Disagreements were
resolved by consensus, and the mean scores of the two authors were used for the final
classification.

Outcome measurement

The primary outcome was the TTR. The secondary outcomes the included bleeding,
thromboembolic events, hospitalization, and emergency department visits.

Data management and analysis

The mean and/or median percentages of TTR were extracted from all included studies.
Secondary outcomes were reported as mean, percentage, or frequency, with factors contributing
to the study outcomes, as described in previous studies.

4.2.2 Qualitative Study

Study participants

Fifteen physicians, heads of pharmacy and laboratory departments, and 20 patients were
interviewed to explore their perceptions and experiences regarding the Anticoagulation
Management System (AMS) and the need and benefit of implementing PLAS TASH.

Physicians were selected using purposive sampling, while patients were selected using simple
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random sampling. Severely ill patients and physicians with minimal experience in AMS did not
participate in this study.

Data collection, management, and quality assurance

Semi-structured interviews were conducted using thematic content analysis. The interview
covered information on the sufficiency of counseling services, availability of anticoagulants
and INR tests, participants’ experience with and status of existing AMS, suggestions for AMS
improvement, and satisfaction with TASH AMS. Observations of AMS workflow and structure
were also conducted. The interview guides were validated by clinical pharmacists and
translated into English and Amharic to ensure consistency. Audio recordings were made for
participants who consented, whereas notes were taken for those who did not. Two postgraduate
students in Pharmacy Practice were engaged in collecting data from health professionals and
another postgraduate student collected data from patients. The principal investigator supervised
data collectors to ensure consistency and quality. The data collectors received one day of
training on how to approach study participants and conduct the survey.

Data Analysis

A thematic analysis approach was used to analyze the data by identifying key themes, with
transcriptions coded for anonymity.

Ethical considerations

Ethical approval was obtained from the Ethics Review Committee of the School of Pharmacy,
College of Health Sciences, Addis Ababa University. Informed consent was obtained,
confidentiality was ensured, and data were analyzed in aggregates without personal identifiers.
4.2.3 Cross-sectional Study

Study design and patient population

An interview-based cross-sectional study was conducted between March 1 and June 30, 2023,
among patients with follow-up at the CHCs of TASH patients to evaluate their knowledge of,
adherence to, and satisfaction with anticoagulation treatment.

Eligibility criteria

This study enrolled patients aged 18 years and older who had been on warfarin therapy for a
minimum of six months. However, patients who were unwilling to participate, unable to
complete the questionnaire in the Ambharic language, critically ill (excluded to ensure
consistency in data collection and interpretation), had mental health problems, and missing or
incomplete medical and medication data were excluded from the study.
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Sample size determination and sampling technique

Eligible 397 patients were interviewed, and 350 were included in the final analysis after
excluding responses with incomplete or missing information. For better representativeness, the
participants were enrolled weekly in proportion to the expected study population until the end
of the data collection period.

Data collection instrument, procedures, and outcomes measurement

The data collection instrument was structured into four sections. Section | gathered the
sociodemographic and socioeconomic characteristics of the study participants. Section 1l
consists of anticoagulation knowledge assessment (AKA) questionnaires with 18 multiple-
choice questions, developed from previous studies(Alphonsa et al., 2015; Cao et al., 2020;
Obamiro et al., 2016; Viola et al., 2017). Correct answers were scored as 1, and incorrect and
do not know answers were scored as 0. Adequate knowledge regarding AKA ranged from 70%
to 75% (Alajami et al., 2021; Cao et al., 2020; Zahid et al., 2020), and accordingly, answering
correctly at least 13 questions (72.22%) was considered passing scores in this study. Section 11
assessed adherence to warfarin using the Morisky Green Levine Scale (MGLS) with four
yes/no questions, scoring 0-4. Adherence levels were high (0 points), medium (1-2 points), and
low (3-4 points). The MGLS, validated for various diseases, has been widely used in
research(Ugur et al., 2015). Section IV measured patient satisfaction with warfarin therapy
using anticlot treatment scale (ACTS), a validated instrument with a validated instrument with
17 items across two subscales (Burdens and Benefits) (Cano et al., 2012). Thirteen items
assessed the burden of anticoagulant treatment (12-item burden scale and one global question
on treatment burden) and four items assessed the benefits of anticoagulant treatment (3-item
benefits scale and one global question on treatment benefits). The study participants were asked
to rate their experiences with anticoagulant treatment during the past four weeks on a 5-point
scale of intensity (1=not at all, 2 = a little, 3 = moderately, 4 = quite a bit, and 5 = extremely).
Reverse coding was used to calculate the Burden Scale, with higher scores indicating higher
satisfaction. The total ACTS burden score ranged from 12 to 60, and the total score ranged
from 3 to 15, with a total score ranging from 15 to 75. Patients were considered satisfied with
the anticlot treatment if they scored above the mean score for all patients(Eltayeb et al., 2017).
Data collectors and quality assurance

Two pharmacists and two nurses fcollected the data. The questionnaires were prepared in
English, translated into Amharic, and back-translated into English to maintain consistency and

to facilitate better understanding. The Amharic version was used for patient the interviews. A
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team of senior clinical pharmacists, cardiologists, and hematologists reviewed and approved the
instruments for content, flow, completeness, and clarity. The AKA, MGLS, and ACTS have
been validated and widely used to evaluate the knowledge, adherence, and satisfaction of
patients on oral anticoagulants. The data collection tool was pretested for quality, clarity, and
feasibility, with the necessary adjustments. The data collectors received a one-day training on
using the instruments, explaining the study, obtaining verbal consent, sampling techniques, and
maintaining confidentiality. The quality of the collected data was ensured by review and
complete checks.

Data analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 27.
Descriptive data were summarized as percentages and frequencies, mean (xstandard deviation),
and median (interquartile range (IQR)). Logistic regression was used to identify the
determinants of knowledge, adherence, and satisfaction among the patients taking warfarin.
Variables with p < 0.25 from bivariable analysis were included in multivariable analysis to
adjust for confounding effects. Associations between independent and dependent variables
were determined using odds ratios (ORs) with 95% confidence intervals (CI). In multivariable
analysis, a p-value of less than 0.05 indicated a significant association.

Ethical considerations

Ethical clearance was granted by the School of Pharmacy Ethical Review Committee
(ERB/SOP/454/15/2022), and subsequently by the Institutional Review Board of the College of
Health Sciences, Addis Ababa University (096/22/SoP). Written informed consent was
obtained from all participants after they were informed of the study purpose, selection criteria,
and expectations. Personal identifiers were not used to maintain confidentiality, and the data
were analyzed in aggregates. The research team handled the data obtained from the study
participants with utmost confidentiality.

4.2.4 Quasi-experimental Study

Study setting, design and period

This quasi-experimental study was conducted at the CHCs and PLAC of the TASH to compare
the differences in anticoagulation control and outcomes between UMC and PLAS in adult
patients receiving AMS with warfarin therapy at the TASH from July 2021 to June 2023.
Study groups, protocol, and intervention

Study participants who had been receiving AMS at CHCs and PLAC in the hospital were
grouped into UMC (comparison) and PLAC (intervention) groups, respectively. The UMC
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group received existing AMS from physicians without the involvement of clinical pharmacists,
while the PLAC group followed the PLAS protocol, which incorporated clinical judgments and
knowledge to develop a pharmaceutical care plan for dosage adjustments, follow-up INR
testing, and patient counseling. Clinical pharmacists received standardized training to ensure
consistency in dosage adjustment and patient counseling. The protocol provides detailed
clinical guidance for managing long-term warfarin therapy including indications, target INR
ranges, treatment duration, maintenance dosing algorithms, anticoagulation status and actions
to follow, INR monitoring frequency, warfarin contraindications, potential drug interactions,
and recommended measures. The following activities were performed in the PLAC to provide
AMS:
= Accept and enroll eligible patients in PLAC
= Explain to patients the recruitment process and the services provided at the clinic.
= Review of patient's medical information from electronic software (iCare System)
relevant to anticoagulation management
= Assess, develop goals, and individualize, and implement the pharmaceutical care plan
= Adjust warfarin dose based on INR values and other patient-related factors, including
adherence status, consumption of foods high in vitamin K, alcohol intake, bleeding
history, and warfarin drug interaction (WDI)
= Monitor and report adverse drug events/complications (e.g., hemorrhage,
thromboembolism, stroke).
= Communicate with the treating physician, for changes in drug therapy if needed
= Conduct a medication review to identify drugs that interact with warfarin. If needed, the
assigned physician was contacted to propose a change in drug, dose adjustment, or other
measures to avoid or minimize interactions with warfarin.
= Refer patients who need warfarin/anticoagulation reversal to the emergency room or
attending CHCs physicians.
» Provide education and deliver educational materials on anticoagulation therapy to the
patient's PLAS
= Record all patient information and document all identified and intervened problems
related to AMS in the PLAC using an Excel database prepared for this purpose and then
linked to the hospital iCare system.
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» Provide phone consultations for patients who miss their scheduled clinic visits or in cases
of extreme non-therapeutic INRs (INR values <1.5 or >5), where waiting until the next
clinic day for dose adjustment and further evaluation is not feasible.

= Identify patients who miss their appointments and call them to visit the clinic the nearest
day.

All patients enrolled in the PLAC were educated using a follow-up booklet (a form with INR
values, dosing scheme, next appointment date, and the most important messages) and brochure
(prepared in Amharic), which lasted approximately 20 minutes. Education included all aspects
of warfarin treatment, including indications for warfarin use, how warfarin works, meaning of
the INR value and therapeutic range, effect and importance of adherence, diet, drug
interactions, alcohol consumption, and changes in health status on the quality of
anticoagulation and adverse drug reactions. Clinical pharmacists working in PLAC did not
initiate warfarin for new patients and did not stop it; instead, they provided recommendations
to the assigned physicians. The source population for this study consisted of all outpatients
receiving follow-up care at the CHCs and PLAC of TASH. The study population included all
patients who received AMS at these clinics and who fulfilled the inclusion criteria. To
evaluate patients’ knowledge, adherence, and satisfaction with warfarin therapy, the study
population included all patients who received AMS at the CHCs of the TASH and met the
eligibility requirements.

Eligibility criteria

In both groups, patients aged 18 years and older who received warfarin for at least six months
and had at least three consecutive INR values (to obtain consistent INR data and for better
determination of TTR) were included. Furthermore, to be included in the PLAC cohort,
patients had to have initially started warfarin therapy at the CHCs. Patients with
interrupted INR values or temporarily planned interruptions, those who missed more than one
consecutive visit, those who received AMS at both the PLAC and CHCs during the follow-up
period, and those with missing or incomplete medical and medication data were excluded. The
exclusion criteria included patients with interrupted or temporarily planned interruptions in
their INR values, those who missed more than one consecutive visit, those who received AMS
at both the PLAC and CHCs during the follow-up period, and those with missing or incomplete
medical or medication data.

Sample size, sampling technique, and participant recruitment

The sample size was calculated based on a mean TTR of 42% from a recent study conducted in
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an Ethiopian public hospital(Yimer et al., 2021). The standard deviation of the TTR was
assumed to be 0.25, considering that anticoagulation control before PLAS implementation was
better than that reported in a previous study (0.42). The calculation also accounted for a Type |
error (a-level) of 0.05, a power of 80%, and a UMC: PLAS ratio of 2:1. To achieve a minimum
clinically important difference of 0.08 (i.e., an improvement from 42% to 50% in TTR), a
sample of at least 304 patients in the UMC group and 152 in the PLAS group was required,
including a 10% contingency for loss to follow-up. Following this determination and adherence
to eligibility criteria, 350 and 175 patients in the UMC and PLAS groups, respectively were
included in the final analysis. Eligible participants were recruited through a systematic random
sampling method using the formula (k = N/n), where every k™ patient was reviewed until the
target sample size was reached. The sampling fraction (k) varied across different days and
between the UMC and PLAS groups due to fluctuations in patient attendance. The first
participant was selected through simple random sampling, and thereafter, every fourth or fifth
patient from the UMC group and every second patient from the PLAS group was enrolled. For
better representativeness, we attempted to enroll a proportional number of participants per
week, based on the expected study population. Clinical and anticoagulation-related data were
collected retrospectively from the same participants to form the control group. Similarly,
clinical and anticoagulant data were collected from patients who underwent PLAS (the
intervention group).
Study variables
Independent variables

= Patient sociodemographic characteristics (age, sex, educational level, marital status,

etc.)

= Social habits (chat chewing, smoking, and alcohol drinking)

* INR values

= Comorbidities

= Study group (UMC vs. PLAC)

= Target INR range

= Warfarin dose per day

= Duration of warfarin therapy

» Indication of warfarin

= Warfarin interacting drugs
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Dependent variables

e Difference in percentage of time in therapeutic range

e Difference in proportion of patients with optimal TTR

o Differences in warfarin clinical outcomes (thromboembolic and bleeding events) and

other warfarin-related events (emergency department visits and hospitalization)

e Level of warfarin dose adjustment
Data collection instrument
A structured data collection tool was developed to gather participants' sociodemographic
characteristics and clinical information. It captured details on comorbidities or underlying
disease conditions, warfarin indications, daily warfarin dose, target INR ranges, and INR
values at each visit. The tool also recorded the frequency of INR monitoring and
anticoagulation status (subtherapeutic, in-target, or supratherapeutic). Moreover, it
documented interventions by physicians and pharmacists, potential warfarin-interacting drugs,
adverse drug events, thromboembolism and bleeding events, as well as emergency room visits
and hospitalizations occurring between clinic visits. The electronic database (iCare) of the
TASH was used to collect patient data and anticoagulation management-related information. A
comprehensive Excel database was created to systematically document and capture relevant
information on anticoagulation management during each visit in the PLAC group.
Study outcomes
The primary outcome was the percentage of median TTR differences between the two groups.
TTR was calculated using the Rosendaal method, which accounts for both the frequency and
values of INR measurements, assuming linear progression between consecutive readings
(Rosendaal et al., 1993). In this study, a TTR > 65% was considered as the cutoff for
good/optimal anticoagulation control with warfarin therapy (Esteve-Pastor et al., 2018; Turen
& Turen, 2023). The secondary outcomes were differences in bleeding (major bleeding,
clinically relevant non-major bleeding, or minor bleeding), thromboembolic events (ischemic
stroke, transient ischemic attack, and peripheral arterial embolism), emergency department
visits, and hospitalization for any cause during anticoagulation management follow-up between
groups. Major bleeding is defined as fatal bleeding and/or symptomatic bleeding in a critical
area or organ, such as intracranial, intraspinal, or intraocular, resulting in vision changes;
retroperitoneal, intraarticular, pericardial, or intramuscular with compartment syndrome; and/or
bleeding causing a fall in hemoglobin level of 2 g/dL (1.24 mmol/L) or more or leading to

transfusion of two or more units of whole blood or red cells. All non-major bleeding events
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were considered minor bleeding events(Franco et al., 2020). These include bruising, nose
bleeding, gum bleeding, hematuria, and menstrual bleeding, none of which require further
action. Stroke and bleeding risks were evaluated at baseline in patients with atrial fibrillation
using the CHA2DS,-Vasc and HAS-BLED scoring systems (Hindricks et al., 2021). The
CHA:2DS.-VASc score assesses risk factors including congestive heart failure, hypertension,
age >75 years, diabetes mellitus, stroke, vascular disease, age 65—74 years, and sex category (0
for men and for women). The HAS-BLED score (hypertension, abnormal renal/liver function,
stroke, bleeding history or predisposition, labile INR, elderly >65 years, and drug/alcohol use)
was used to identify patients at high risk of bleeding, with a score of >3 indicating increased
risk. Differences in the prevalence of warfarin-drug interactions were also an outcome of the
present study and only absolute contraindications and major and moderate warfarin-drug
interactions were considered as significant interactions. The Micromedex Health Care Series
software drug-drug interaction checker(Micromedex Healthcare Series [Intranet Database].
Version 5.1. Greenwood Village, Colo: Thomson Micromedex., n.d.) was used to identify
warfarin-drug interactions. Another important outcome of this study was the difference in the
appropriateness of warfarin dose adjustment by clinical pharmacists and physicians for non-
therapeutic INR.

Data collectors and recruitment

Data for the comparative study were collected by four clinical pharmacists chosen based on
their educational qualifications, clinical and research experience, and familiarity with
managing patients on warfarin therapy in one way or another.

Data quality assurance

The content, flow, completeness, and clarity of data collection tool was reviewed and
validated by a team of senior clinical pharmacists, cardiologists, and hematologists. A pre-
test was conducted on 5% of the study population from both groups, leading to necessary
amendments. Data collectors received one day of training on using the instruments, study
criteria, sampling techniques, data confidentiality, and collecting patient data from the
hospital's electronic database (I-care system). During data management, storage, and
analysis, the collected data were assessed for completeness and consistency.

Data analysis

Data were analyzed using SPSS version 27 with descriptive statistics employed to summarize
patients’ demographic and clinical characteristics. Normally distributed variables are presented

as mean and standard deviation (SD), and non-normally distributed variables are presented as
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medians and interquartile ranges (IQR). A two-sample Wilcoxon rank-sum (Mann—Whitney U)
test was used to compare continuous variables between groups. Categorical variables were
reported as counts and percentages and compared between groups using Pearson's chi-square
test or Fisher’s exact test. Binary logistic regression analysis was performed to identify factors
associated with TTR, while negative binomial regression analysis was used to determine
predictors of secondary outcomes. Variables with a p-value <0.25 in the bivariate analysis and
binary negative binomial regression were included in the multivariable regression model and
multivariable negative binomial regression analysis. Odds ratios (OR) and incidence rate ratios
(IRRs) at 95% confidence intervals (CI) were used to determine the associations with p < 0.05,
indicating the significance of the association. The goodness-of-fit of the negative binomial
regression model was evaluated using a likelihood ratio test by comparing fitted and null
models.

Ethical considerations

Ethical clearance was obtained from the School of Pharmacy Ethical Review Committee
(ERB/SOP/454/15/2022), and subsequently from the Institutional Review Board of the College
of Health Sciences, Addis Ababa University (096/22/SoP). Approval to access the clinical data
of the study participants was granted by the hospital’s outpatient department, and only the
research team handled information obtained from the data collection. Personal identifiers were
not used in the analysis, and the data were analyzed in aggregates. During enrollment in the
PLAC, patients in the PLAS group were informed of how they were selected to receive AMS at
the PLAC and were provided with details about the services available to them. As the PLAS at
TASH has been delivered under the supervision of cardiologists and hematologists, any
anticipated/potential risks have been communicated to patients and linked to consultant
cardiologists and hematologists.

Operational definitions

Anticoagulation management service (AMS) is a specialized healthcare service that focuses
on the management and monitoring of patients receiving anticoagulants to ensure the safe and
effective use of these medications, reduce the risk of adverse events such as bleeding or
clotting, and optimize therapeutic outcomes.

Anticoagulation outcomes in warfarin therapy refer to the clinical and therapeutic results
associated with using warfarin to prevent and treat thromboembolic disorders. These outcomes
include the incidence of thromboembolic events, bleeding complications, and overall patient

safety. The effectiveness of anticoagulation with warfarin is largely influenced by the quality
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of anticoagulation control, which is typically measured by the time in therapeutic range (TTR)
or similar indicators.

Major bleeding: fatal bleeding, symptomatic bleeding in a critical area or organ, and/or
bleeding causing a hemoglobin level of 2 g/dL (1.24 mmol/L) or more or leading to transfusion
of two or more units of whole blood or red blood cells. All non-major bleeds were considered
minor bleeding.

Medication adherence refers to the degree to which patients correctly follow medical advice
and instructions regarding the timing, dosage, and frequency of their medication regimens.
Pharmacist-led anticoagulation clinic represents an anticoagulation care model that
pharmacists provide to patients with more consistent management, closer monitoring, and more
education and awareness on anticoagulation therapy, especially regarding interacting drugs and
food that can alter warfarin efficacy and safety.

Pharmacist-Led Anticoagulation Service (PLAS) refers to a specialized healthcare service in
which clinical pharmacists take a central role in the management of patients receiving
anticoagulant therapy, particularly warfarin and other oral anticoagulants.

Time in therapeutic range (TTR): estimates the percentage of time a patient’s INR is within
the desired therapeutic range or goal.

Usual medical care: An anticoagulation management service provided by physicians without
the involvement of clinical pharmacists.

Warfarin drug interaction: Presence of drugs(s) that interact with warfarin and only
moderate- or clinically significant warfarin-drug interaction regimens using Micromedex®
health care series software drug interaction checker

Chapter Five: Results

5.1 Findings from Systematic Review

A total of 298 articles were retrieved from various electronic databases. Of these, 59 were
excluded due to duplication. Title and abstract screening was performed on the remaining 239
articles, and 188 articles were deemed irrelevant. Full-text screening was conducted on 47
articles, of which 29 were excluded due to ineligibility (e.g., absence of the outcome of

interest). Ultimately, 18 articles were eligible for inclusion in this systematic review (Figure 2).
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Figure 2: PRISMA flow diagram for study selection

The included studies were published between 2006 and 2021 and predominantly used a
retrospective design (15 of 18 studies) (Abusin, 2019; Ben Rejeb et al., 2019; Botsile & Mwita,
2020b; Ebrahim et al., 2018; Fenta et al., 2017; Jonkman et al., 2019; S. Karuri et al., 2019;
Masresha et al., 2021; Mwita et al., 2018; Ntlokotsi et al., 2018; Prinsloo et al., 2021;
Sadhabariss & Brown, 2021; Semakula et al., 2021; Sonuga et al., 2016; Yimer et al., 2021).
One study used a pre-post intervention design (N. O. Ahmed, Osman, Abdelhai, & El-Hadiyah,
2017) and two studies were prospective (Mariita et al., 2016; Ouali et al., 2021). Five studies
were conducted in South Africa (Ebrahim et al., 2018; Ntlokotsi et al., 2018; Prinsloo et al.,
2021; Sadhabariss & Brown, 2021; Sonuga et al., 2016), three in Ethiopia (Fenta et al., 2017;
Masresha et al., 2021; Yimer et al., 2021), two each in Sudan (Abusin, 2019; N. O. Ahmed,
Osman, Abdelhai, & El-Hadiyah, 2017), Kenya (S. Karuri et al., 2019; Mariita et al., 2016),
Tunisia (Ben Rejeb et al., 2019; Ouali et al., 2021), Botswana (Botsile & Mwita, 2020b; Mwita
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et al., 2018), one in Namibia (Jonkman et al., 2019) and one jointly in South Africa and
Uganda. Overall, 4,730 participants were included, with the smallest and largest studies having
21 (Abusin, 2019) and 915 participants (Ouali et al., 2016), respectively. The follow-up period
varied from four months (Schapkaitz et al., 2006) to 19 years (Ntlokotsi et al., 2018). All
studies were conducted in outpatient settings, primarily in government health facilities (Paper I,
Table 1).

Quality assessment of included studies

Except for two, all included studies in the systematic review had low-risk methodological
quality according to the modified Joanna Briggs Institute (JBI) critical appraisal tool as
indicated in Appendix 1.

Primary Outcome: Time in the therapeutic range

Various methods were used to determine the TTR in the included studies: Roosendaal’s method
(11 studies), the direct method (three studies), the cross-section-of-the-files method (two
studies), a combination of direct and Roosendaal’s methods (two studies). TTR was reported as
the mean and/or median percentage or percentage. The lowest mean TTR (13.7%) was
observed in a South African study of adult patients with prosthetic heart valves, while the
highest (57.3%) was reported in a Tunisian study. A post-interventional study in Sudan
reported a mean TTR of 68.3%. The mean TTR of 39.4+8.4%, 36.7+£11.5%, and 46% were
reported by Roosendaal, the direct, and the cross-section-of-the-files methods, respectively.
Thirteen studies documented the percentage of patients with a TTR > 65%, with the highest
(32.25%) in Tunisia, and the lowest (10%) (TTR > 65%) in Nambia and 10.4% (TTR > 70%)
in Kenya, respectively. The details are presented in Paper I-Table 2).

Secondary outcomes

Three studies reported both major and minor bleeding events (Ben Rejeb et al., 2019; Botsile &
Mwita, 2020b; Ouali et al., 2021), whereas others documented either event. The highest
bleeding incidence (59%) was observed in Tunisia (Ben Rejeb et al., 2019), with 9.5% major
and 49.5% minor bleeding. The lowest bleeding incidence (0.006% per patient-year) was
documented in a South African study (Ntlokotsi et al., 2018). Six studies reported
thromboembolic events ranging from 0.002% per patient year to 22.5% (Botsile & Mwita,
2020a; Masresha et al., 2021; Ntlokotsi et al., 2018; Quali et al., 2021; Sonuga et al., 2016).
Four studies reported thromboembolic complications in the range of 1.64% to 7.5% (Ben Rejeb
et al., 2019; Masresha et al., 2021; Ouali et al., 2021; Sonuga et al., 2016). Emergency
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department visits and mortality rates were 1.5% and 5.6%, respectively, in studies from
Ethiopia and Tunisia(Masresha et al., 2021; Ouali et al., 2021) (Paper I-Table 3).

Factors associated with optimal anticoagulation and secondary outcomes in patients
receiving warfarin

Various sociodemographic and clinical characteristics have been identified as factors
contributing to poor TTR, bleeding, and thromboembolic events. Heart failure (S. Karuri et al.,
2019; Masresha et al., 2021; Ouali et al., 2021; Yimer et al., 2021), renal dysfunction (S.
Karuri et al., 2019), and pulmonary hypertension (Ebrahim et al., 2018) were significant
contributors. Taking more than two drugs alongside warfarin (Yimer et al., 2021) and the
presence of medications that could potentially interact with warfarin (39) have been frequently
reported. Younger age (less than 50 years) (Prinsloo et al., 2021), female sex, lower
educational level (47), and smoking (Botsile & Mwita, 2020b) were also significant factors. In
addition, hospitalization (Prinsloo et al., 2021) and frequent INR monitoring (Ebrahim et al.,
2018) have been identified as predictors of poor anticoagulation, resulting in a lower TTR.
Only studies that reported significant associations were included (Papers I-Table 4).

5.2 Qualitative Study Key Findings

Socio-demographic characteristics of key informants

Seventeen health professionals were interviewed, including 15 physicians, one pharmacist
(head of the pharmacy), and one medical laboratory technician (head of the laboratory). The
interview also included 20 patients. Findings are organized into six core themes: adequacy of
the current institution to provide adequate AMS, availability of resources (functional protocols,
coagulation tests, and anticoagulants), challenges of AMS and proposed solutions, quality of
AMS, benefits of establishing PLAC, and the role of clinical pharmacists in PLAC were the
main themes identified.

Suitability of current setup to provide adequate AMS

Most participants (86.67%) believed that the facility was inadequate for optimal AMS,
primarily because of the absence of a dedicated clinic, as highlighted by 60% of the
respondents. Overcrowding and high workload have also been cited, leading to insufficient
attention being paid to patients needing AMS.

[ ...] The delay in getting a coagulation test (MD1) and the lack of a separate determination
corner in the hospital make the facility poor for providing the necessary AMS to patients.
(MD12)
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In contrast, two other respondents indicated that the facility was adequate to provide AMS.
(MD12)

The setup is suitable for providing an appropriate AMS because there are multiple specialties
(MD 4) and well-trained staff (MD5) inthe hospital.

Availability of resources

Lack of resources was identified as a significant barrier. Functional protocols and coagulation
tests were insufficient. Only a few departments have the necessary protocols, and the irregular
availability of coagulation tests and anticoagulants remains a persistent issue. The waiting time
for INR test results varied widely, and some participants questioned the reliability of these
results. The details are provided in Paper 2-Table 2.

Challenges of anticoagulation management service

The irregular availability of tests and medications was the main challenge cited, and supply
problems were the main reason for this. In addition, most study participants explained the
consequences of the unavailability of tests and medications.

This exposes patients to the high costs of INR determination and obtaining drugs from
privatepharmacies outside the hospital. (MD6)

One respondent explained his organization’s challenges as follows:

[....] We have limited knowledge about the interaction between anticoagulants and other
drugs and the duration of anticoagulation, which affects the quality of anticoagulation
therapy. (MD 1)

The lack of clear SOPs and dedicated AMS clinic compounded these issues. One participant
also mentioned inadequate patient education, difficulties with timely consultations, the
absence of specific hospital/national INR target ranges, and unreliable INR results as
significant challenges.

Quiality of anticoagulation management service

Two-thirds of participants rated the quality of AMS as poor, whereas one-third described it as
satisfactory. The establishment of a PLAC was unanimously seen as beneficial for improving
the quality of AMS emphasizing the need for qualified staff and consistent services.

Proposed solutions to address AMS challenges

The respondents suggested several solutions, including regularly availing coagulation tests and
anticoagulants, central management of anticoagulation by a multidisciplinary team, and
ensuring the involvement of well-trained healthcare professionals.

Another respondent suggested as a solution to the AMS challenges:
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[...] The use of antithrombotics that do not require laboratory monitoring (INR) is a method to
improve AMS, as we have not been able to optimize anticoagulation with a drug such as
warfarin that requires frequent INR monitoring. (MD14)

Timely consultations, the development of SOPs, and performing coagulation testing in
dedicated hemostatic laboratories (each mentioned by one respondent) were also suggested as
solutions for addressing existing problems with AMS in their hospital.

Advantages of establishing a PLAC

All respondents agreed that establishing a functional PLAC in the hospital would significantly
enhance the quality of care for patients requiring anticoagulation therapy.

More focused and efficient patient care will be provided if PLAC is opened and functional in
our hospital. (MD1)

However, it was stressed that the mere establishment of a clinic would not suffice; the
assignment of well-trained healthcare professionals and sustainability of the service are
crucial. Without these factors, the problems associated with AMS would persist. Several
respondents who noted that a functional PLAC would be essential for achieving these goals
reiterated the importance of regular follow-up and optimized therapy. Another participant
emphasized the issue of ownership and specific training for the staff assigned to the clinic,
underlining that these factors must be considered before setting up the clinic. Finally, 40% of
the participating physicians underlined the need to ensure the sustainability of the clinic. When
discussing the importance of a multidisciplinary team (MDT), including the pharmacy team,
most respondents described collaboration as "very important,” "very encouraging and
necessary," and "highly recommended and very good." This teamwork is viewed as crucial for
the successful operation of PLAC and the improvement of patient care.

The role of clinical pharmacists in PLAC

Clinical pharmacist involvement is expected to significantly benefit patient follow-up and
anticoagulation therapy. They are considered crucial for improving AMS by managing drug
interactions and enhancing medication adherence.

This was reinforced by one respondent as follows.

Clinical pharmacists in PLAC help address the problem of drug interactions/complications
and medicationadherence. (MD8)

Laboratory and pharmacy heads' perspectives

The laboratory head noted insufficient INR testing equipment and reagents, whereas the

pharmacy head highlighted the irregular supply of anticoagulants and inadequate patient
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education. Both recommended the establishment of a PLAC with proper SOPs, trained staff,
and a sustainable supply of medication.

Patients’ experiences and opinions on the current AMS

Availability of warfarin and INR testing

Patients frequently complained about the unavailability of INR tests and warfarin both within
the hospital and externally, which imposed additional costs. They stressed the importance of
regular INR testing for effective warfarin therapy.

One respondent said:

We want the test to be done in the hospital. Without this, the drug warfarin is worthless to
us. (P7)

Anticoagulation Management Service Challenges

Patients identified several challenges, including inadequate waiting areas, high patient load,
difficulty in obtaining patient cards, and poor hospitality from the staff.

Because of the large number of patients using the service, | did not have enough time to ask
for consultation and inform the doctor about my situation properly. (P11)

They suggested dedicated rooms for AMS, hiring more health professionals, and ensuring the
availability of INR testing within the hospital to improve AMS.

Patient Satisfaction

Nearly half of the patients expressed dissatisfaction with the AMS they received, underscoring
the need for significant improvements in service delivery and patient care.

5.3 Findings of Cross-sectional Study

Sociodemographic characteristics of study participants

The study included 350 patients receiving warfarin, of whom 245 (70%) were female and the
mean (SD) was 44.05 (x14.72, range =18-82) years. Most were married (55.7%), lived in
Addis Ababa (70%), and were Orthodox Christians (70%). Half of the participants had low
monthly incomes (0-300 birr) and 33.7% were unemployed. The majority of participants lived
with their families (89.7%) and used community-based health insurance (75%). The mean
duration of warfarin therapy was 5.95 (£5.20 (range = 0.5-29.5) years and participants received
an average of 4.16 drugs (x1.76) (range =1-13). Moreover, 29.7% of the participants reported
polypharmacy (Table 1).
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Table 1: Socio-demographic characteristics of patients receiving warfarin therapy

Items of description | N| % | Mean/SD
Sex

Female 245 70

Male 105 30
Age in years

18-30 76 21.7

31-45 135 38.6 44.05+14.72

46-64 101 28.9

>65 38 10.9
Residence

Addis Ababa 247 70.6

Out of Addis Ababa 103 29.4
Marital Status

Single 106 30.3

Married 195 55.7

Widowed/Divorced/Separated 49 14
Religion

Orthodox 246 70.3

Muslim 64 18.3

Protestant 40 114
Educational Status

Unable to read and write 51 14.6

Primary school (Grades 1-8) 101 28.9

Secondary school (Grades 9-12) 110 31.4

Degree and above 45 12.9

Certificate/Diploma 43 12.3
Family monthly income in Birr

0-300 177 50.6

301-2,500 49 19.7 | 2367.61+3399.57

2,501- 5,000 69 14.0

>5,001 55 15.7
Employment Status

Unemployed/not working 128 36.6

Employed (paid work) 82 23.4

Housewife 67 19.1

Self-employed/Private work 44 12.6

Retired 29 8.3
With whom do you live?

With Family 314 89.7

Alone 36 10.3
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Alcohol Intake Status

No 333 95.1
Yes 17 4.9
Smoking in the last two years
No 349 99.7
Yes 1 0.3
Chat Chewing status
No 347 99.1
Yes 3 0.9
Medical service coverage
Community-based health insurance 260 | 74.3
Out-of-pocket/Paying 74 1211
Free 16 4.6
Duration of warfarin in years
0.5-1 72 20.6
>1-5 126 36.0 5.95+5.20
6-10 102 29.1
>10 50 14.3
Number of medications received per patient
<5 246 70.3 4.16£1.76
>5 104 29.7

Clinical characteristics of patients receiving warfarin

Most of the participants (76.4%) had at least one comorbidity that did not require warfarin,

most of whom had heart failure (45.4%), valvular heart disease (41.4%), and hypertension

(24%), a history of stroke, including thromboembolism and vascular disease, was recorded in

18.9 and 11.1% of patients, respectively. The most common indication for warfarin was atrial

fibrillation (60%), followed by valvular heart disease with a left atrial/venous thrombus

(13.1%), post-mechanical heart valves (mitral and/or aortic valves) (12.6%), and recurrent

and/or unprovoked deep vein thrombosis (10.6%). During follow-up, 89 bleeding episodes and

64 all-cause emergency visits were recorded. Details are presented in Table 2.

Table 2: Clinical characteristics of patients taking warfarin

Characteristics | N=350) n (%)
Presence of comorbidity

No 62 (17.7)

Yes 288 (82.3)
Comorbidities that do not need warfarin indication

Polycythemia vera 8 (2.3)
Hypertensive heart disease 11 (3.1)

Heart failure 158 (45.4)
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Gastric illnesses

9 (2.6)

Renal Diseases 8(2.3)
Liver diseases 8(2.3)
Hypertension 84 (24.0)
Diabetes Mellitus 28 (8.0)
Seizure disorders 17 (4.9)
HIV/AIDS 12 (3.4)
Valvular heart disease 145 (41.4)
Hyperthyroidism 10 (2.9)
Hypothyroidism 4(1.1)
Neurologic disorders? 19 (5.4)
History of Stroke ° and thromboembolism 66 (18.9)
Chronic Pulmonary diseases ° 10 (2.9)
Cancer 12 (3.4)
Rheumatologic diseases 9 (2.6)
Dyslipidemia 10 (2.9)
Pulmonary Hypertension 43 (12.3)
Psychiatric disorders 3(0.9)
Amiodarone use 6 (1.7)
Aspirin, clopidogrel, NSAIDs use 26 (7.4)
Vascular disease history (prior MI, PAD, or aortic plaque) 39 (11.1)
CAD/IHD without thrombus 18 (5.1)
Portal hypertension 7 (2.0)
Cardiomyopathy 17 (4.9)
Iron deficiency anemia 6 (1.7)
Others ¢ 18 (5.1)
Indication of warfarin

Chronic rheumatic valvular heart disease with left atrial/venous | 46 (13.1)
thrombus

Atrial fibrillation with or without cardiac lesion 210 (60.0)
Cardioembolism € 33(9.4)
Post-heart valves (mechanical)* 44 (12.6)
Cardiac Thrombus f 10 (2.9)
(Bio) prosthetic valve replacement/repair* 8 (2.3)
Post-percutaneous mitral balloon valvotomy* 12 (3.4)
Cardiomyopathy 4(1.1)
IHD with thrombus 4(1.1)
Deep vein thrombosis 37 (10.6)
Pulmonary embolism 7 (2.0)
Portal vein thrombosis 11 (3.1)
Incidence of clinical events

Bleeding episodes | 89 (25.43)
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Thromboembolism events 15 (4.29)
Emergency department visits 64 (18.29)
All-cause hospitalization 62 (17.71)

*hemiplegia, peripheral neuropathy, Parkinson’s disease, chronic lower back pain; ° including
transient ischemic attack (TIA), subarachnoid hemorrhage (SAH), arteriovenous malformations
(AVM), and intracranial hemorrhage (ICH); ¢ includes COPD, Asthma, etc.; NSAIDS, non-steroidal
anti-inflammatory drugs; MI, myocardial infarction; PAD, peripheral artery disease; CAD/IHD,
coronary artery disease/ischemic heart disease; gynecological disorders, benign prosthetic
hyperplasia, pituitary microadenoma, erectile dysfunction, tuberculosis, infective endocarditis,
myoma, visual impairment; © includes cardioembolic stroke, peripheral artery embolism), other site
embolism), or non-embolic stroke (ischemic stroke); ' includes left ventricular/apical/arterial
thrombus. * By themselves are not indications for warfarin; patients should have atrial fibrillation,
high CHA2DS,-VASc, cardioembolism, cavity thrombus, or ventricular thrombus.

Knowledge of warfarin therapy

Of the 350 patients who participated in the study, 82 (23.4%) achieved a passing score, and

that is, they answered at least 13 questions correctly (Figure 3).

Knowledge on warfarin therapy

23.4%

76.6%

Good Knowledge Poor Knowledge

Figure 3: Study participants' knowledge of warfarin based on the AKA questionnaire

Adherence to warfarin
Based on the MGLS, approximately one-third (34.3%) of the participants indicated that they
had forgotten to take warfarin during the past four weeks (Paper Ill-Table 3). In this study,

54.9% of participants showed good adherence to warfarin therapy (Figure 4).
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Adherence rate to warfarin therapy
2.3%

\

54.9%

High adherence = Medium adherence

Figure 4: Patients adherence to warfarin.

Reasons for nonadherence to warfarin

Among participants with less than 100% adherence in the past four weeks, the most common

reason for nonadherence was forgetfulness (67.7%), followed by fear of warfarin side effects

and being busy with work; both were reported by 15.2% of participants (Figure 5).

Feeling better

I didn’t afford cost of the drug

Taking many drugs which create confusion
Disbelief in ding effectiveness

Finishing before appointment date
Difficulty when taking the drug

Feeling worsening when taking drug

I couldn’t get the drug

Due to work load/busy

Fear of side effects

Forgetfulness

Reasons for nonadherence
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Figure 5: Reasons for nonadherence to warfarin

Satisfaction with warfarin treatment

The mean satisfaction scores on the participants’ responses on the anticlot-treatment scale, was
53.67 + 8.56 with mean scores of 41.93 + 7.80 and 11.74 +2.43 in the ACTS burden and

benefit sub-scales, respectively. Among the participants, 184 (52.6) were satisfied with

warfarin therapy, and the remaining 47.4% were not satisfied. The highest mean satisfaction
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scores were related to ‘effect of possible anticlot treatment-related bleeding on doing physical
activity’ (4.17 +£1.27) and ‘confidence level with anticlot treatment in its benefit’ (4.15+1.00).

The lowest satisfaction scores were for ‘the impact of warfarin on food and drink limitations’

and overall satisfaction with the treatment (Table 3).

Table 3: Mean satisfaction scores of participants on the anticlot treatment scale

Item description Meanz SD

Burden Subscale

1 | How much does the possibility of bleeding as a result of your |4.17 £1.27
anticlot treatment limit you from doing physical activity?

2 | How much does the possibility of bleeding as a result of your | 4.02 +£1.16
anticlot treatment limit you from taking part in your usual activities?

3 | How bothered are you by the possibility of bruising as a result of | 3.92 £1.45
your anticlot treatment?

4 | How bothered are you by having to avoid other medicines as a result | 3.84 +1.39
of your anticlot treatment?

5 | How much does your anticlot treatment limit what you eat and | 2.79 +1.46
drink?

6 | How much of a hassle(inconvenience) are the daily aspects of your | 3.98+1.22
anticlot treatment? (e.g., remembering to take your medicine at a
certain time, taking the correct dose of your medicine, following a
diet, limiting alcohol, etc.)

7 | How much of a hassle (inconvenience) are the occasional aspects of | 2.87+1.55
your anticlot treatment? (e.g., the need for blood tests, going to or
contacting the clinic/doctor, making arrangements for treatment
while traveling, etc.).

8 | How difficult is it to follow your anticlot treatment? 3.07£1.49

9 | How time-consuming is your anticlot treatment? 2.65x1.44

10 | How much do you worry about your anticlot treatment? 3.25+1.56

11 | How frustrating is your anticlot treatment? 4.04+1.22

12 | How much of a burden is your anticlot treatment? 3.33£1.48

13 | Overall, how much of a negative impact has your anticlot treatment | 3.39+1.49
had on your life?

Benefit subscale

14 | How confident are you that your anticlot treatment will protect your | 4.15+1.00
health?

15 | How reassured do you feel because of your anticlot treatment? 3.95+1.06

16 | How satisfied are you with your anticlot treatment? 3.65%1.15

17 | Overall, how much of a positive impact has your anticlot treatment | 3.78+1.14
had on your life?
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Factors associated with warfarin therapy knowledge

In univariate binary logistic regression analysis, HIV/AIDS and hyperthyroidism were

significantly associated with poor knowledge of warfarin therapy. Notably, patients without
hyperthyroidism were 4.28 times (AOR = 4.28, 95% CI: 1.01-18.22, p = .049) more likely to

have poor knowledge of warfarin than those with hyperthyroidism (Table 4).

Table 4: Factors associated with knowledge of warfarin therapy

Knowledge on warfarin

Variable Yes n(%) |[Non (%) [COR (95% CI) |AOR (95%CI) p-value
Age in years

18-30 16(4.6) |60 (17.1) 1 1

31-45 36(10.3) [99(28.3) [1.73(0.72-4.17) | 1.33(0.45-3.90) | 0.606
46-64 18(5.1) |83(23.7) [1.27(0.58-2.78) | 1.05(0.41-2.68) | 0.919
> 65 12(3.4) |26(7.4) 2.13(0.91-4.99) | 1.88(0.73-4.83)| 0.189
Marital status

Single 28(8.8) [78(22.3) 1 1

Married 40(11.4) |55(44.3) |1.11(0.52-2.37) |0.76(0.31-1.88) | 0.558
Divorced/Widowed | 14(4.0) |35(10.0) [1.55(0.76-3.15) [1.11(0.49-2.52) | 0.805
/Separated

Presence of comorbidity

No 9(2.6) 53(15.1) 1 1

Yes 73(20.9) |15(61.4) [2.00(0.94-4.25) [2.27(0.91-5.64) | 0.077
Heart failure

No 40(11.5) |50(53.1) 1 1

Yes 42(12.1) [116(33.3) [1.36(0.83-2.23) [1.02(0.57-1.84) | 0.938
Hypertension

No 57(16.3) |09(59.7) 1 1

Yes 25(7.1) |59(16.9) |1.55(0.89-2.70) [1.38(0.72-2.65) | 0.330
HIVAIDS

No 76(21.7) |62(74.9) 1 1

Yes 6(1.7) 6(1.7) 3.45(1.08-10.99) [3.29(0.89-12.15) | 0.074
Vascular disease history

No 68 (19.4) [43(69.4) 1 1

Yes 14(4.0) |25(7.1) 2.00(0.99-4.06) [2.04(0.90-4.64) | 0.089
Valvular heart diseases that don’t need warfarin

No 46(13.1) |59(45.4) 1 1

Yes 36(10.3) |109(31.1) [1.71(0.87-3.36) [1.83(0.84-3.98) | 0.130
Hyperthyroidism

Yes 6(1.7) |4(1.1) 1 1

No 76(21.7) |64(75.4) [5.21(1.43-18.94) |4.28(1.01-18.22) | 0.049
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Presence of warfarin interacting drugs
No 44(12.6) [23(35.1)
Yes 38(10.9) (45(41.4) 0.73(0.45-1.20) | 0.58(0.33-1.01) | 0.054
Number of CHC visits during follow-up
3-6 23(6.6) [47(13.4) 1 1
7-10 25(7.1) [99(28.3) |0.49(0.21-1.12) |0.61(0.24-1.53) | 0.291
11-14 23(6.6) |76(21.7) |0.95(0.43-2.09) |1.11(0.46-2.66) | 0.819
>15 11(3.1) |46(13.1) [0.79(0.35-1.77) [0.94(0.39-2.29) | 0.901
Cardioembolism or non-embolic stroke warfarin indication
No 77(22.0) [40(68.6) 1 1
Yes 5(1.4) [28(8.0) 0.56(0.21-1.49) [0.57(0.20-1.63) | 0.298

Associated factors with adherence to warfarin

In the multivariate logistic regression analysis, living alone and visiting CHCs 15 or more
times were significantly associated with adherence to warfarin therapy. Patients living with

their families had 56% lower odds of poor adherence than those living alone (AOR: 0.44; 95%

Cl: 0.21-0.93; p = .032) (Table 5).
Table 5: Factors associated with adherence to warfarin therapy

Variables  |Adherence to warfarin

Good Poor

es,n (%) [Yes, 1 (%) o5 (9506 CI)  |AOR (95% CI) | P-value
Family monthly income in Birr
0-300 86(24.6) |91(26.0) 1 1
301-2,500 31(8.9) 18(5.1) 1.18(0.64-2.16) |1.25(0.66-2.35) 0.494
2,501- 5,000 |46(13.1) |23(6.6) 0.65(0.29-1.42) |0.70(0.307-1.61)| 0.404
>5,001 29(8.3) [26(7.4) | 0.56(0.27-1.16) [0.54(0.25-1.17) 0.117
With whom do you live?
Alone 15(4.3) [21(6.0) 1 1
With family 177(50.6) (137(39.1) | 0.55(0.27-1.11) | 0.44(0.21-0.93)| 0.032
Duration of warfarin in years
0.5-1 34(9.7) |38(10.9) 1 1
>1-5 74(21.1) |52 (14.9) | 1.68(0.81-3.48) |1.38(0.63-3.01) 0.417
6-10 54(15.4) |48(13.7) | 1.05(0.54-2.05) [0.72(0.36-1.47) | 0.373
>10 30(8.6) |20(5.7) |1.33(0.67-2.65) |1.07(0.523-2.20)| 0.847
Hypertension
No 151(43.1) |15(32.9)
Yes 41(11.7) [43(12.3) [0.73(0.44-1.19) [0.71(0.42-1.12) | 0.199
HIVAIDS
No 188(53.7) [150(42.9) 1 1

44




Yes 4(1.1) |8(2.3) 0.40(0.12-1.35) [0.42(0.12-1.52) 0.185
Knowledge of warfarin therapy
Good 49 (14.0) [33(9.4) 1 1
Poor 143(40.9) [125(35.7) | 0.77(0.47-1.27) |0.73(0.43-1.24) 0.245
Number of CHCs visit during follow-up
3-6 39(11.1) |31(8.9) 1 1
7-10 69(19.7) |55(15.7) | 0.62(0.31-1.26) |0.59(0.2771.28) 0.183
11-14 59(16.9) |40(11.4) | 0.62(0.33-1.17) |0.56(0.28-1.09) 0.089
>15 25(7.1) |32(9.1) 0.53(0.27-1.02) |0.50(0.25-1.01) 0.052
Post-percutaneous mitral balloon valvotomy
No 183(52.3) |55(44.3) 1 1
Yes 9(2.6) 3(0.9) 2.54(0.68-9.55) |[2.26(0.57-9.02) 0.247

Factors associated with satisfaction with anticoagulation treatment

Eleven variables were assessed for their association with patient satisfaction with
anticoagulation treatment using a univariate binary logistic regression analysis. Multivariate
logistic regression analysis revealed that living alone, older age, better educational status,
living outside Addis Ababa, portal vein thrombosis, warfarin indication, and history of
bleeding were associated with a higher likelihood of dissatisfaction with warfarin therapy.
However, none of these factors was significantly associated with satisfaction with
anticoagulant treatment in this study (Table 6).

Table 6: Factors associated with satisfaction with anticoagulation treatment in patients
receiving warfarin

Satisfaction with
ngl;ac;‘ln Poor AOR (95% ClI) vZIue
Variables Yes, n (%) | No, n (%) |COR (95% CI)
Age in years
18-30 36(10.3) |40 (11.4) 1 1
31-45 77(22.0) |58(16.6) |0.90 (0.57-1.41)|1.20(0.50-2.86) |0.685
46-64 54(15.4) |47(13.4) |1.23(0.94-1.87) |1.63(0.73-3.66) |0.232
>65 17(4.9) 21(6.0) 1.15(0.78-1.70) |1.53(0.67-3.48) |0.311
Residence
Addis Ababa 134(38.3) |13(32.3)
Out of Addis Ababa 50(14.3) |53(15.1) |1.19(0.92-1.52) |1.30(0.79-2.15) |0.297
Education Status
Unable to read and write | 27(7.7)  [24(6.9) | 1 1 |
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Primary school (Grade | 2(14.9) 49(14.4) ]1.12(0.65-1.95) [1.31(0.54-3.17) (0.548
1-8)
Secondary school 6(16.0) 54(15.4) |1.06(0.72-1.57) |1.07(0.50-2.28) |0.869
(Grade 9-12)
Degree and above 27(7.7) 16(4.6) 1.04(0.71-1.51) |1.09(0.52-2.28) |0.819
Certificate/Diploma 22(6.3) 23(6.6) 1.69(0.91-3.13) |1.87(0.75-4.64) |0.176
With whom do you live?
With family 168(48.0) 16(41.7)
Alone 16(4.6) 20(5.7) 1.15(0.92-1.44) |1.43(0.69-2.98) |0.332
Medical service coverage
CBHI 136(38.9) [24(35.4) 1 1
Out-of-pocket/Paying | 42(12.0) |32(9.1) 1.10(0.86-1.40) |1.24(0.39-3.88) |0.715
Free 6(1.7) 10(2.9) 1.31(0.83-2.08) |1.38(0.41-4.59) |0.602
Vascular disease history
No 166(47.4) |145(41.4)
Yes 18(5.1) 21(6.0) 1.14(0.92-1.43) |1.17(0.57-2.39) |0.674
Post-mitral and/or aortic valve replacement (mechanical)
No 163(46.6) |143(40.9)
Yes 21(6.0) 23(6.6) 1.14(0.91-1.43) |1.52(0.75-3.05) |0.242
Portal vein thrombosis
No 181(51.7) |58(45.1)
Yes 3(0.9) 8(2.3) 1.15(0.92-1.42) [2.56(0.56-11.67) |0.224
Number of CHC visits during follow-up
3-6 39(11.1) |[31(8.9) 1 1 0.454
7-10 65(18.6) [59(16.9) [1.26(0.78-2.012)|1.73(0.77-3.87) |0.182
11-14 57(16.3) [42(12) 1.10(0.77-1.57) |1.34(0.63-2.88) |0.449
>15 23(6.6) 34(9.7) [1.36(0.91-2.02) |1.68(0.81-3.48) |0.162
INR monitoring frequency in days (mean)
<30 17(4.9) [19(5.4) 1 1 0.499
31-60 91(26.0) |89(25.4) 1(0.89(0.46-1.72) |1.62(0.51-5.14) |0.408
61-90 65(18.6) [43(12.3) [1.02(0.76-1.37) |1.49(0.60-3.67) |0.386
>01 11(3.1) 15(4.3) [1.51(1.03-2.22) |1.98(0.78-5.03) |0.148
Bleeding episodes
No 158(45.1) [131(37.4)
Yes 26(7.4) [35(10.0) [1.21(0.96-1.52) |1.32(0.72-2.44) |0.371

5.4. Key Finding from Quasi-experimental Study

Study population

During the follow-up period, 1,185 patients received warfarin therapy at the PLAC and CHCs.
Of them, 720 and 189 patients in the UMC and PLAC groups, respectively, met the inclusion
criteria. Using the study sampling techniques, all patients from the PLAC group and every

other patients in the UMC group were included in the study. This resulted in a final analysis of
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525 patients, with 350 (66.7%) in the UMC group and 175 (33.3%) in the PLAC group.
Socio-demographic characteristics of study participants

Of the 525 study participants, 375 (71.4%) were female, with a median age of 40 years (range,
32-53 years). The majority of patients in both groups were female, with no significant sex
differences between the groups (p = 0.31). The median age in the UMC group was 41.00 years
(IQR: 32-55, range: 18-82), while the PLAC group had a median age of 39 years (IQR: 32-49,
range: 20-85) with no a significant age difference between the groups (p = 0.15). A significant
difference was observed in the patient’s place of residence, with the majority of residents
living in Addis Ababa in both the UMC (247, 70.6%) and PLAC (148, 84.6%) (p <0.001)
(Table 7).

Table 7: Socio-demographic characteristics of patients receiving warfarin compared between
UMC and PLAC at TASH

Variables Total (N=525)] UMC Group | PLAC Group | P-value
n (%) (N=350) n (%) | (N=175)n (%)

Sex
Female 375(71.4) 245(70.0) 130(74.3) 0.31
Male 150(28.6) 105(30.0) 45(25.7)
Age in years
18-30 107(20.4) 72(20.6) 35(20.0)
31-45 231(44.0) 148(42.3) 83(47.4)
46-64 135(25.7) 97(27.7) 38(21.7) 0.46
>65 52(9.9) 33(9.4) 19(10.9)
Median (IQR) age 40.00(32-53) | 41(32-55) 39(32-49) 0.15
Residence
Addis Ababa 395(75.2) 247(70.6) 148(84.6) <0.001
Out of Addis Ababa 130(24.8) 103(29.4) 27(15.4)

Clinical characteristics of patients

Most patients in both groups had at least one comorbidity, with a significantly higher
proportion in the UMC group (82.3% vs. 64.6%, p <0.001). The most common comorbidity in
the UMC group was heart failure (45.4%), followed by chronic rheumatic valvular heart
disease (CRVHD) (41.4%). In contrast, the majority of the patients in the PLAC group had
CRVHD (32.6%), followed by heart failure (29.1%). Additionally, significant differences
(p<0.05) in the distribution of comorbidities were recorded between the groups with heart
failure, hypertension, aspirin and/or clopidogrel use, history of vascular disease, coronary
artery disease/ischemic heart disease, and polycythemia vera, which were more prevalent in
the UMC group (Table 8).
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Table 8: Clinical characteristics of patients receiving warfarin compared between UMC and
PLAC at TASH

Characteristics Total UMC Group | PLAC Group| P-
(N=525) n (N=350)n (N=175)n | value
(%) (%) (%)
Presence of comorbidity
Yes | 401(76.4) | 288(82.3) | 113(64.6) | <0.001
Underlying heart problems, comorbidities, or medication use
Heart failure 209(39.8) 158(45.4) 51(29.1) <0.001
Valvular heart disease 202(38.5) 145(41.4) 57(32.6) 0.06
Hypertension 109(20.8) 84(24.0) 25(14.3) 0.01
Stroke and thromboembolism | 88(16.8) 66(18.9) 22(12.6) 0.08
history?
Amiodarone use 6 (1.1) 6 (1.7) 0 (0) 0.19
Aspirin, clopidogrel, NSAIDs use | 31 (5.9) 26 (7.4) 5(2.9) 0.04
Pulmonary Hypertension 63(12.0) 43(12.3) 20(11.4) 0.78
Vascular heart disease history 43(8.2) 39(11.1) 4(2.3) <0.001
Diabetes Mellitus 35(6.7) 28(8.0) 7(4.0) 0.08
CAD/IHD without thrombus 20(3.8) 18(5.1) 2(1.1) 0.02
Seizure disorders 20(3.8) 17(4.9) 3(1.7) 0.09
Other neurologic disorders © 22(4.2) 19(5.4) 3(1.7) 0.06
Cardiomyopathy 23(4.4) 17(4.9) 6(3.4) 0.51
HIV/AIDS 14(2.7) 12(3.4) 2(1.1) 0.16
Cancer 13(2.5) 12(3.4) 1(0.6) 0.07
Hypertensive heart disease 20(3.8) 11(3.1) 9(5.1) 0.33
Hyperthyroidism 14(2.7) 10(2.9) 4(2.3) 0.78
Chronic Pulmonary diseases ¢ 14(2.7) 10(2.9) 4(2.3) 0.78
Dyslipidemia 11(2.1) 10(2.9) 1(0.6) 0.11
Rheumatologic diseases 13(2.5) 9(2.6) 4(2.3) 0.55
Gastric illness/peptic ulcer diseases | 10(1.9) 9(2.6) 1(0.6) 0.18
Portal hypertension 7(1.3) 7(2.0) 0(0.0) 0.10
Renal Diseases 12(2.3) 8(2.3) 4(2.3) 0.63
Liver diseases 11(2.1) 8(2.3) 3(1.7) 0.76
Polycythemia vera 8(1.5) 8(2.3) 0(0) <0.001
Iron deficiency anemia 7(1.3) 6(1.7) 1(0.6) 0.43
Hypothyroidism 6(1.1) 4(1.1) 2(1.1) 0.68
Psychiatric disorders 5(0.9) 3(0.9) 2(1.1) 0.54
Others ® 27(5.1) 18(5.1) 9(5.1) 0.59

%includes transient ischemic attack(T1A), subarachnoid hemorrhage (SAH), arteriovenous
malformations (AVM), and intracranial hemorrhage (ICH); Pincudes prior, myocardial
infarction, peripheral artery disease, or aortic plaque; ‘includes hemiplegia, peripheral
neuropathy, Parkinson’s disease, chronic lower back pain; ¢ includes COPD, asthma, etc.;
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NSAIDS, non-steroidal anti-inflammatory drugs; CAD/IHD, coronary artery
disease/ischemic heart disease; egynecological disorders, benign prosthetic hyperplasia,
pituitary microadema, erectile dysfunction, tuberculosis, infective endocarditis, myoma,
and visual impairment.

Among 210 and 125 patients diagnosed in the UMC and PLAC groups with atrial fibrillation,
respectively, 39.5% in the UMC group had a high CHA>DS>-VASc score, while 45.6% in the
PLAC group had a low CHA2DS>.VASc score (p<0.001). In contrast, the majority of patients
in both groups had a moderate bleeding risk, with 71.4% in the UMC group and 54.4% in the
PLAC group, showing statistically significant differences between groups (p <0.001) (Table
9).

Table 9: Baseline stroke and bleeding risk scores among atrial fibrillation patients receiving
warfarin compared between UMC and PLAC at TASH

Risk score Total (N=335) n| UMC Group PLAC Group P-value
(%) (N=210) n (%) | (N=125) n(%)

CHA:2DS2-VASc Risk
Low 110(32.8) 53(25.2) 57(45.6)
Moderate 120(35.8) 74(35.3) 46(36.8) <0.001
High 105(31.4) 83(39.5) 22(17.6)
HAS-BLED Risk
Low 80(23.8) 34(16.2) 46(36.8)
Moderate 218(65.1) 150(71.4) 68(54.4) <0.001
High 37(11.1) 26(12.4) 11(8.8)

Warfarin indication

The most common warfarin indication was for atrial fibrillation, with 210 (60.0%) and 125
(71.4%) patients in the UMC and PLAC groups, respectively. This was followed by CRVHD
46 (13.1%) patients in the UMC group and mechanical valve in 40 (22.9%) patients in the
PLAC group. A statistically significant difference in distribution among the groups was
observed for atrial fibrillation (p=0.01), mechanical heart valve (p= 0.002), bioprosthetic valve
replacement/repair (p=0.002), and post-percutaneous mitral balloon valvotomy (p=0.01),
which was most commonly observed in the PLAC group. Patients with deep vein thrombosis
(p<0.001) and portal vein thrombosis (p=0.019) were managed only at the UMC (Table 10).
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Table 10: Warfarin indications among outpatients compared between UMC and PLAC

Indication of warfarin Total UMC Group PLAC Group |P-value
(N=525) | (N=350)n | (N=175)n
n (%) (%) (%)
Atrial fibrillation 33563.8) | 210 (60.0) 125 (71.4) 0.01
Valvular heart disease 59 (11.2) |46 (13.1) 13 (7.4) 0.05
Cardioembolism 2 49 (9.3) 33(9.4) 16 (9.1) 0.92
Post-mechanical heart valves ° 84 (16.0) | 44 (12.6) 40 (22.9) 0.002
Cardiac Thrombus ° 18 (3.4) | 10(2.9) 8 (4.6) 0.31
(Bio) prosthetic valve 22 (4.2) 8 (2.3) 14 (8.0) 0.002
replacement/ repair ©
Post-percutaneous mitral 27 (5.1) 12 (3.4) 15 (8.6) 0.012
balloon valvotomy °©
Cardiomyopathy © 10 (1.9) 4(1.1) 6 (3.4) 0.091
IHD with thrombus 10 (1.9) 4(1.1) 6 (3.4) 0.091
Deep vein thrombosis 37 (7.0) 37 (10.6) 0 (0) <0.001
Pulmonary embolism 7 (2.0) 7 (2.0) 0 (0) 0.102
Portal vein thrombosis 11 (2.1) 11 (3.1) 0 (0) 0.019

2 includes cardioembolic stroke, peripheral artery embolism, embolism at other sites), or

non-embolic stroke (ischemic stroke).
bincludes left ventricular/apical/arterial thrombus

¢ by themselves are not indications for warfarin; patients should have atrial fibrillation, high
CHA2DS>-VASc, cardioembolism, cavity thrombus, or ventricular thrombus
INR target range, monitoring frequency, and dose of warfarin
The majority of patients in both groups had an INR target range of 2.0-3.0, with a statistically
significant difference between groups (p = 0.002). In the UMC group, INR was monitored
every 51.54 days (IQR: 37.18-69.14), compared to every 40.08 days (IQR: 33.17-48.83) in
the PLAC group, showing a statistically significant difference (p < 0.001) with more frequent
monitoring in the PLAC group. The median weekly dose of warfarin was 35 mg (IQR: 27-
42.5) in the PLAC group and 32.26 mg (IQR: 25.21-40.56) in the UMC group, with no
statistically significant difference between the groups (p = 0.239). Similarly, the median

prescribed warfarin dose did not differ significantly between groups (Table 11).

50



Table 11: INR target range, monitoring frequency, and dose of warfarin compared between
UMC and PLAC at TASH

Item description Total (N=525) UMC Group PLAC Group P-

n (%) (N=350) n %) (N=175) n (%) value
Target INR range
2.0-3.0 441(84.0) 306 (87.4) 135 (77.1) 0.002
2.5-3.5 84 (16.0) 44 (12.6) 40 (29.9)
INR monitoring frequency in days
Median (IQR) | 46.45 (36.15-61.6) | 51.54 (37.18-69.14) | 40.08(33.17-48.83)| <0.001
Number of Visits
Median (IQR) 9 (7-9) | 10 (7-13) |9 (7-11) | 0.044
Average Weekly Dose
Median (IQR) | 33.22 (25.9-41.33) | 32.36 (25.21-40.56) | 35 (27-42.5) 1 0.239
Average daily Dose
Median (IQR) | 4.75(3.7-5.9) | 4.62 (3.6-5.80) | 3.86(3.86-6.07) | 0.239

The average weekly-prescribed warfarin dose for the UMC and PLAC group patients varied
from 7.35 to 129.4 mg and 12.81 to 91.76 mg, respectively without significant difference
between the groups.

INR distributions within different ranges

Overall, 3,181 and 1,419 INR values were recorded for the therapeutic range of 2.0-3.0 in the
UMC and PLAC groups, respectively. Additionally, 458 and 356 INR values were
documented for the 2.5-3.5 range in the UMC and PLAC groups, respectively. A higher
percentage of patients in the PLAC group (55.3%) achieved the target INR range of 2-3
compared to those in the UMC group (45.7%). The PLAC group also had fewer patients with
an INR <1.50 and > 5.00. For the target INR range of 2.5-3.5, the PLAC group had a higher
percentage of patients (43.5%) within the target range than the UMC group (24.7%), with
fewer patients having INR below 1.50. The distribution of INR values showed significant
differences between the two groups (p<0.001), indicating that the PLAC group had better INR
control within the specified target ranges (Table 12).
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Table 12: INR distributions within different ranges compared between UMC and PLAC

groups at TASH
Item UMC Group | PLAC Group | Chi-square p-
description n (%) N (%) value value
INR distribution category in Target INR 2-3
<150 358 (11.3) 120 (8.5) 150.74 001
1.5-1.99 698 (21.9) 244 (17.2)
2.00-3.00 1453 (45.7) | 78555.3)
3.01-4.00 426 (13.4) 179 (12.6)
4.01-5.00 136 (4.3) 60 (4.2)
>5.00 110 (93.5) 31(2.2)
INR distribution category in Target INR 2.5-3.5
<1.50 55 (12.0) 27 (7.6) 39.18 <0.001
1.50-2.49 246 (53.6) 133 (37.4)
2.50-3.50 113 (24.7) | 155 (43.5)
3.51-4.50 26 (5.7) 28 (2.8)
4.51-5.00 7 (1.5) 4 (1.1)
>5.00 11 (2.4) 9 (2.5)

Differences in the time spent in different INR ranges

Compared with the UMC group, patients in the PLAC group demonstrated a significantly
higher median (IQR) TTR [60.89% (43.5-74.69%) vs. 53.65% (33.92-69.14%)] p< 0.001.
Additionally, the percentage of time spent below the target range (TBR) was significantly
lower in the PLAC group (21%) compared to the UMC group (27.34%) (p = 0.01). However,
there was no difference in the percentage of median time above the range between the UMC
and PLAC groups (p= 0.47). Further analysis using the Rank-Biserial correlation coefficient
(r-value) revealed that the effect size associated with the difference between UMC and PLAC
groups was 0.02. This value reflects a small effect size of 2%, favoring PLAC (Figure 6).
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Figure 6: Time Spent in Different INR Ranges between UMC and PLAC

Optimal anticoagulation control difference between the groups

Optimal TTR (> 65%) was achieved in a higher percentage of patients in the PLAC group
(41.7%) compared to the UMC group (31.7%), with a statistically significant difference (p=
0.002) (Table 13).

Table 13: Comparison of optimal TTR differences between UMC and PLAC

Group TTR <65% TTR >65% P value
N (%) 95%ClI n (%) 95% ClI
uMC 239(68.3) | (63.1,73.1) | 111(31.7) (26.9,36.9) | 0.02
PLAC 102(58.3) | (50.6,65.7) |73 (41.7) (34.3,49.4)

Anticoagulation status and measures taken on warfarin dosing

In this study, INR values of 3561 and 1643 were recorded in the UMC and PLAC groups,
respectively. Compared with physicians (UMC), pharmacists (PLAC) took significantly more
correct actions on warfarin dosing (p<0.001) for INRs in the subtherapeutic, therapeutic, and
supratherapeutic ranges. Therefore, fewer incorrect actions were performed in the PLAC
group (Table 14).
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Table 14: Anticoagulation status and measures taken in warfarin dosing among patients

attending UMC and PLAC of TASH

Anticoagulation | Group (Number | Number of | Number of | Chi- | p-value
status of INRs correct incorrect squa
actions (%) | actions (%) | re
value

Subtherapeutic range] UMC (Total=1314) | 612 (46.57) | 702 (53.42) 47.79 | <0.001

PLAC (Total=470) | 300 (63.83) | 170 (36.17)
In therapeutic range | UMC (Total=1546) | 1182 (76.46) | 364 (23.54) 326.18 | <0.001

PLAC (Total=865) | 771(89.13) | 94 (10.87)
Supratherapeutic UMC (Total=701) | 464 (66.19) | 237 (33.81) 14,51 | <0.001
range PLAC (Total=308) | 226 (73.28) | 82 (26.62)

Warfarin drug interaction

In this study, approximately one-third of the patients in the UMC group 31.1% (95% CI=26.3-
36.3), and 14.3% in the PLAC group (95% CI1=9.5-20.4) took at least one drug that interacted
with warfarin, respectively, with a significant difference between the groups (p<0.001) (Table
15).

Table 15: Drug interactions among patients receiving warfarin therapy at UMC VS PLAC

Variable | Total UuMC PLAC P-value
N (%) [95%Cl | N (%) 95%ClI N (%) 95%Cl

No 391(75.5) |(70.5,78.2) | 241(68.9) | (63.7,73.7) | 150(85.7) | (79.6,90.5)| <0.001

Yes 134(25.5) [(21.8,29.5) | 109(31.1) | (26.3,36.3) | 25(14.3) | (9.5,20.4)

Aspirin 28 (8.0%), amitriptyline 16 (4.6%), and clopidogrel 11(3.1%) were the most identified
warfarin-interacting drugs in the UMC groups, followed by erythromycin 8 (2.3%), and
glibenclamide 7 (2.0%). In the PLAC group, the most commonly prescribed interacting drugs
were aspirin 11 (6.3%), phenytoin 3 (1.7%), and azithromycin 3 (1.7%). Detailed interactions
are presented in Table 16.

Table 16: Warfarin drug interactions among patients attending UMC and PLAC of TASH

UMC Group PLAC Group

Interacting drugs N (%) Interacting drugs N (%)
Aspirin 28 (8.0) Aspirin 11 (6.3)
Amitriptyline 16 (4.6) Azithromycin 3(1.7)
Clopidogrel 11 (3.1) Phenytoin 3(1.7)
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Erythromycin 8 (2.3) Propylthiouracil 2(1.1)
Glibenclamide 7 (2.0) Amitriptyline 1(0.6)
Pantoprazole 6 (1.7) Valproic acid 1(0.6)
Amiodarone 6 (1.7) Simvastatin 1 (0.6)
Propylthiouracil 6 (1.7) Phenobarbitone 1(0.6)
Azithromycin 5(1.4) Omeprazole 1(0.6)
Valproic acid 5(1.4) Carbimazole 1 (0.6)
Carbamazepine 5(1.4) Rifampicin/isoniazid 1(0.6)
Amoxicillin with clavulanic acid | 4 (1.1) Budesonide/formoterol 1(0.6)
turbohaler
Simvastatin 4(1.1)
Phenytoin 4(1.1)
Combined oral contraceptive 3(0.9)
Phenobarbitone 2(0.6)
Indomethacin 2 (0.6)
Cephalexin 2 (0.6)
Cotrimoxazole 2(0.6)
Prednisolone 2 (0.6)
Levothyroxine 2 (0.6)
Ciprofloxacin 1(0.3)
Fluoxetine 1(0.3)
Ceftriaxone 1(1.3)
Allopurinol 1(0.3)
Tamoxifen 1(0.3)
Paracetamol 1(0.6)

Predictors of poor the time in therapeutic range

The odds of having a poor TTR were reduced by 43% among patients in the PLAC group
compared to those in the UMC group (AOR = 0.57, 95% CI = 0.36-0.88, p = 0.01). Patients
with low HAS-BLED scores were 49% less likely to have poor TTR compared to those with
no risk (AOR=0.51, 95%CI=0.29, 0.91, p=0.02). In contrast, patients with moderate and high
HAS-BLED scores were 1.68 and 3.08 times more likely to have a poor TTR (AOR = 1.68,
95% CI =1.07, 2.64, p = 0.03) and (AOR=3.08, 95% CI = 1.17, 8.09, p = 0.02), respectively,
than those with no risk. Additionally, patients with post-MVR/AVR mechanical valves were
twice more likely to have poor TTR than those without mechanical valves (AOR = 2.11, 95%
Cl =1.17, p=0.01). On the other hand, the odds of poor TTR were decreased by 2% for every
increase in the frequency of INR monitoring (AOR=0.98, 95%CI=0.97, 0.99, p=0.002) (Table
17).
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Table 17: Factors associated with poor TTR in patients receiving warfarin therapy

Variable  |[TTR>65% | TTR<65%| COR (95%Cl) | AOR (95%Cl) | P-value
Treatment group
UMC 111(21.1) | 239(45.5) | 1.00 1.00 0.01*
PLAC 73(13.9) 102(19.4) | 0.65(0.45,0.95) | 0.57(0.36,0.88)
Sex
Female 132(25.1) 243(46.3) | 1.00 1.00 0.79
Male 52(9.9) 98(18.7) 1.02(0.69,1.52) | 0.95(0.62,1.44)
Age in years
18-30 32(6.1) 75(14.3) 1.00 1.00
31-45 81(15.4) 150(28.6) | 0.79(0.48,1.29) | 0.79(0.47,1.32) | 0.36
46-64 53(10.1) 82(15.6) 0.66(0.39,1.13) | 0.57(0.32,1.02) | 0.06
>65 18(3.4) 34(6.5) 0.81(0.39,1.63) | 0.45(0.19,1.03) | 0.06
HAS-BLED risk scores
No risk 65(12.4) 125(23.8) | 1.00 1.00
Low risk 46(8.8) 34(6.5) 0.38(0.23, 0.66) | 0.51(0.29,0.91) | 0.02*
Moderate risk | 65(12.4) 153(29.1) |1.22(0.81,1.86) | 1.68(1.07,2.64) | 0.03*
High risk 8(1.5) 29(5.5) 1.89(0.82,4.36) | 3.08(1.17,8.09) | 0.02*
Post MVR/AVR mechanical
No 163(31.0) 278(53.0) | 1.00 1.00 0.01*
Yes 21(4.0) 63(12.0) 1.76(1.04,2.99) | 2.11(1.17,3.81)
Post PMTC valvotomy
No 169(32.2) 329(62.7) | 1.00 1.00
Yes 15(2.9) 12(2.3) 0.41(0.19,0.89) | 0.49(0.22,1.13) | 0.09
INR monitoring 0.99(0.98,1.01) | 0.98(0.97,0.99) | 0.002*
interval

Secondary outcomes findings

A total of 89 (25.4%) bleeding events were reported in the UMC group, with the highest
number of eight bleeding episodes occurring in a single patient. Forty-nine of these bleeding
episodes were recorded in different patients, while the remaining episodes were reported
multiple times during various patient visits. In the PLAC group, 29 (16.6%) bleeding episodes
occurred, with four episodes recorded in two patients and one episode in three patients. The
remaining 18 bleeding episodes were reported in different patients. There were no significant
differences in bleeding events between the groups (p = 0.715). All bleeding events were minor,
including nosebleeds, gum and tooth bleeding, bruising, and menstruation. Fifteen (4.3%)
thromboembolic events were recorded in the UMC group, while eight (4.6%) were reported in
the PLAC group, with no significant difference between the groups (p = 0.435). All-cause
emergency department visits were documented in 64 (18.3%) patients in the UMC group and
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five (2.9%) patients in the PLAC group, with a statistically significant difference between the
groups (p = 0.003) (Table 18).

Table 18: Secondary outcomes among patients receiving warfarin compared between UMC
and PLAC

Secondary outcomes Totaln (%) | UMC n %)| PLAC n (%) p-
value
Bleeding episodes 118(22.5) 89(25.4) 29(16.6) 0.715
Thromboembolic episodes 23(4.4) 15(4.3) 8(4.6) 0.435
All cause-emergency department visit | 69(13.1) 64(18.3) 5(2.9) 0.003
Hospitalization 76(14.5) 62(17.7) 14(8.0) 0.469

Predictors of secondary outcomes

Negative binomial regression revealed that the incidence of bleeding events decreased by 3%
(IRR =0.97, 95% CI1 =0.96-0.99, p<0.001) for each increase in the INR monitoring frequency.
The incidence of thromboembolic events was 15.13 times higher (IRR = 15.13, 95% CI =
1.47-155.52, p=0.02) among patients with a high-risk CHA2DS>-VASc score compared to
those with a moderate score. The incidence of all-cause emergency department visits was 7.59
times higher (IRR=7.59, 95% CI=2.68, 21.50, p<0.001) in the UMC group compared to the
PLAC group. The incidence of all-cause emergency department visits was reduced by 69%
(IRR=0.31, 95%CI=0.13, 0.73, p=0.007) in patients with a TTR<65% compared to those with
a TTR> 65%. For every increase in the INR INR monitoring frequency, the incidence of
emergency department visits was decreased by 3% (IRR=0.97, 95%CI=0.95, 0.99, p<0.001).
The incidence of hospitalization was 73% lower (IRR=0.27, 95%CI1=0.10, 0.70, p=0.007) in
patients with TTR<65% compared to those with a TTR> 65% (Table 19).
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Table 19: Poisson regression analysis of secondary outcomes among patients receiving warfarin therapy

Bleeding episodes Thromboembolic events | Emergency department visit Hospitalization

Variable IRR (95%Cl) | p- IRR (95%CI) | p-value IRR (95%CI) p-value | IRR (95%CIl) p-value
value

Patient group
umMcC 1.45(0.79,2.65) | 0.22 | 0.84(0.26,2.68) 0.77 | 7.59(2.68,21.50) <0.001 | 1.75(0.79,3.87) 0.17
PLAC 1.00 1.00 1.00 1.00
Sex
Female 0.90(0.53,1.53) | 0.69 | 0.55(0.21,1.45) 0.23 | 1.50(0.79,2.84) 0.21 0.82(0.43,1.57) 0.55
Male 1.00 1.00 1.00 1.00
Age
18-30 0.74(0.26,2.16) | 0.58 | 0.85(0.13,5.53) 0.86 | 2.02(0.72,5.69) 0.19 1.31(0.39,4.39) 0.67
31-45 1.12(0.43,2.91) | 0.82 | 1.07(0.21,5.46) 0.94 |0.84(0.31,2.28) 0.73 1.00(0.33,3.02) 1.00
46-64 0.78(0.31,1.95) | 0.59 | 0.69(0.13,3.66) 0.66 |0.61(0.22,1.67) 0.34 0.51(0.17,1.56) 0.24
>65 1.00 1.00 1.00 1.00
Residence
Addis Ababa 1.04(0.59,1.84) | 0.89 | 1.25(0.41,3.84) 0.69 | 1.16(0.65,2.07) 0.62 1.57(0.77,3.17) 0.21
Out of Addis Ababa 1.00 1.00 1.00 1.00
Presence of comorbidities
No 1.65(0.56,4.87) | 0.37 | 1.73(0.26,11.31) 0.57 |0.69(0.22,2.25) 0.55 0.75(0.18,3.04) 0.68
Yes 1.00 1.00 1.00 1.00
CHA:DS2-VASc Risk
High risk 1.87(0.78,4.52) | 0.16 | 15.13(1.47,155.52)|] 0.02 | 1.79(0.80,4.03) 0.15 2.22(0.80,6.14) 0.13
Low risk 1.59(0.67,3.77) | 0.29 | 4.09(0.44,38.07) 0.22 |0.38(0.14,1.08) 0.06 1.11(0.37,3.32) 0.85
Moderate risk 1.00 1.00 1.00 1.00
HAS-BLED risk
High risk 0.81(0.27,2.39) | 0.70 | 0.14(0.01,1.93) | 0.14 [044(0.14,144) | 018 |0.63(0.17,224) | 047
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Low risk 0.69(0.27,1.77) | 0.44 | 1.56(0.29,8.08) 0.59 |2.27(0.79,6.53) 0.13 1.09(0.35,3.41) 0.88
Moderate risk 1.00 1.00 1.0 1.00
Target INR range
2-3 0.87(0.42,1.78) | 0.69 | 0.86(0.25,3.01) 0.81 |1.06(0.41,2.79) 0.90 0.87(0.35,2.17) 0.76
2.5-35 1.00 1.00 1.00 1.00
Presence of warfarin drug interaction
No 0.99(0.57,1.72) | 0.97 | 0.69(0.24,2.04) 0.51 |0.90(0.49,1.62) 0.73 0.92(0.45,1.86) 0.81
Yes 1.00 1.00 1.00 1.00
Time in the therapeutic range
<65% 0.86(0.39,1.88) | 0.71 | 0.35(0.08,1.53) 0.16 |0.31(0.13,0.73) 0.007 0.27(0.10,0.70) 0.007
>65 1.00 1.00 1.0 1.00
Comorbidity score
No 0.22(0.05,0.97) | 0.05 | 0.38(0.02,6.33) 0.49 |0.54(0.12,2.38) 0.41 0.33(0.05,2.11) 0.24
Mild 0.43(0.16,1.17) | 0.09 | 0.81(0.12,5.58) 0.83 |0.99(0.37,2.71) 0.99 0.70(0.21,2.38) 0.57
Moderate 0.63(0.24,1.63) | 0.34 | 0.31(0.04,2.53) 0.28 | 0.93(0.35,2.45) 0.88 1.18(0.36,3.85) 0.78
Severe 1.00 1.00 0.06
INR monitoring 0.97(0.96,0.99) k0.001 | 0.98(0.96,1.01) 0.17 | 0.97(0.95,0.99) <0.001 | 0.98(0.97,1.00)

interval
Percentage of days in different INR ranges
Time below range 1.02(0.99,1.04) |0.07 0.99(0.93,1.07) 0.99 | 0.99(0.90,1.01) 0.83 0.99(0.95,1.03) 0.55
Time therapeutic range | 1.01(0.99,1.04) | 0.33 | 0.98(0.91,1.05) 0.53 |0.97(0.88,1.06) 0.48 0.97(0.93,1.02) 0.19
Time above range 1.01(0.99,1.02) | 0.38 | 0.99(0.92,1.06) 0.75 | 0.99(0.90,1.09) 0.83 1.00(0.97,1.04) 0.88
Average weekly 0.99(0.98,1.01) | 0.93 | 0.99(0.96,1.02) 0.54 |0.99(0.98,1.01) 0.71 0.99(0.98,1.02) 0.82

warfarin dose

IRR: incidenc rate ratio; Cl: confidence interval
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Chapter Six: Discussion

This PhD dissertation comprises a series of interrelated studies that collectively address the
overarching research questions using a combination of theoretical and methodological approaches.
A conceptual framework (Figurel), developed based the literature review, guided the research by
identifying key determinants of anticoagulation control and outcomes among patients receiving
warfarin. It integrated system-level, drug-related, and patient-centered factors, which were explored
through different study designs to offer a holistic understanding of anticogalation management with

warfarin therapy.

The research employed multiple methodologies to examine anticoagulation management from
various angles. A systematic review synthesized existing evidence from African countries, revealing
widespread suboptimal control and highlighting context-specific challenges. A qualitative study
provided deeper insight into system-level barriers at the study site, such as limited infrastructure,
inconsistent INR monitoring, and staffing shortages. Complementing this, a cross-sectional study
assessed patient-level factors that include knowledge, adherence, and satisfaction by emphasizing
the need for targeted strategies. These findings informed the design of a quasi-experimental study,
which evaluated a PLAS against UMC, demonstrating significantly better outcomes in
anticoagulation control and reduced adverse events with PLAC. Together, these studies form a clear
body of evidence that highlights the complex challenges facing anticoagulation management in
Ethiopia. They also emphasise the value of PLAS in bridging gaps at both the system and patient
levels, offering practical solutions for optimizing warfarin therapy in resource-limited settings.
Furthermore, the study identified, factors associated with these outcomes, and provided implications
for clinical practice and recommendations based on finding. This section presents key findings from

each study, followed by a discussion of these results in relation to relevant literature

All studies included in the systematic review reported TTR values below the recommended
thresholds (Esteve-Pastor et al., 2018) and the ESC 2020 guideline recommendation (>70 %)
(Hindricks et al., 2021). Similar low TTRs have been reported in countries such as China
(38.2%)(Chan et al., 2015), Lithuania (Urbonas et al., 2019) (40%), and Turkey (42.3%) (Ugur et
al., 2015), whereas higher TTRs were reported in the FANTASIA and ORBIT-AF registries
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(Pokorney et al., 2015; Rivera-caravaca et al., 2018). However, the TTRs reported in this systematic
review were lower compared to those reported in Canada (58.76%), the USA (mean TTR of 65 *
20% and median TTR of 68% [IQR 53-79%), and South Africa (58.1% * 16%) (Gateman et al.,
2017; Parbhoo & Jacobson, 2019; Pokorney et al., 2019) thereby highlighting the need for improved
anticoagulation control in low-income countries. Our review noted significant TTR variations across
African countries. Similarly, TTR variation was observed among different studies conducted in
Canada (TTR of 44.2 to 61%) (Defoe et al., 2021; Gateman et al., 2017; Quinn et al., 2015), Saudi
Arabia, Iran, Kuwait, and Brazil, with a mean TTR of 52.6 to 59% (Alyousif & Alsaileek, 2016;
Carvalho et al.,, 2013; Farsad et al., 2016; Zubaid et al., 2013), indicating disparities in
anticoagulation control and quality of care, including differences in the methods used to determine
TTR (Pharmd et al., 2003; Siddiqui et al., 2018). Furthermore, in this review, a low percentage of
patients achieved optimal anticoagulation (TTR > 65%), with only 10-32.25% of patients reaching
this target.

A higher TTR is the best indicator of good AMS (Pastori et al., 2018). The lower TTR reported in
Africa raises questions regarding the quality of anticoagulation services. Factors contributing to low
TTR in Africa include lack of standardized protocols, insufficient resources, absence of specialized
anticoagulation services, inappropriateness of the current setup for providing expected AMS, and
lack of a multidisciplinary team in managing anticoagulation services in health facilities (Anakwue,
2020). Effective anticoagulation management is hindered by these gaps, emphasizing the need for
evidence-based strategies like ‘warfarin care bundles’(Mouton et al., 2020) improved INR control
measures (N. O. Ahmed, Osman, Abdelhai, & El-hadiyah, 2017; Nyamu et al., 2017),
decentralization of anticogualtion services, implementing locally validated dose initiation and dose
adjustment algorithms and better access to warfarin and laboratory testing. Task-shifting to mid-
level healthcare workers and staff training has also been recommended(Fenta et al., 2017).

Our review also explored factors associated with poor anticoagulation in patients receiving
warfarin therapy in African countries. These included comorbidities (heart failure, renal
dysfunction, and pulmonary hypertension), polypharmacy, warfarin interactions, sociodemographic
factors, hospitalization history, and frequent INR monitoring. One study from South Africa

included in this review (Prinsloo et al., 2021) showed that patients aged < 50 years had worse INR
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control. However, a plethora of studies have shown controversial results regarding the association
between age and TTR; some studies indicated that younger patients had worse control, whereas
others found improved TTR with older age(Ugur et al., 2015; Wieloch et al., 2011).

Findings from the qualitative study revealed that the current AMS are inadequate. Key challenges
include insufficient infrastructure, irregular INR testing, high patient load, and a shortage of
adequately trained professionals. Patients face long waiting times for INR testing and limited
access to anticoagulant medications. Overall, anticoagulation service structures in Africa remain
poorly developed (Mouton et al., 2020; Rc et al., 2014). The study highlighted the benefits of
specialized anticoagulation clinic in TASH as they use standardized procedures to achieve better
anticoagulation control than UMC, citing evidence from other countries (Aidit et al., 2017; Falami¢
et al.,, 2018, 2019, 2021; Hou et al., 2017) where such clinics improved therapeutic outcomes,
reduced hospital admissions, and decreased bleeding incidences. Furthermore, studies have shown
that facility-specific protocols and the involvement of a multidisciplinary team are essential for
high-quality AMS (Chen & Rose, 2015; Kearon et al., 2016) which are lacking in our study.

Participants reported that INR testing in the TASH was often unavailable or delayed, leading
patients to seek unreliable and expensive external tests. This may affect timely anticoagulation
management decisions and resuling in inconsistent anticoagulation control, poor adherence, and
suboptimal anticoagulation outcomes, which may lead to adverse events such as thromboembolism
(Kimmel et al., 2007). Test calibration varies from laboratory to laboratory, and standards of
practice differ; therefore, the results may be biased (Medical Advisory Secretariat, 2009). Longer
periods of frequent INR monitoring were cited as barriers to AMS in the qualitative study. Many
international guidelines suggest a patient-specific INR monitoring frequency by considering factors
such as the duration since warfarin initiation, non-therapeutic INR levels, presence of medications
that interact with warfarin, presence of disease, and comorbidities that affect INR levels (Aidit et
al., 2017; G. Barnes et al., 2020; January et al., 2014; Kearon et al., 2016; Witt et al., 2016, 2018).

Based on key informants recommendations and literature consultations (N. O. Ahmed, Osman,
Abdelhai, & El-Hadiyah, 2017; Aidit et al., 2017; Elewa et al., 2016; Jiawen et al., 2020) regarding

the benefits of PLAC in optimizing anticoagulation control and outcomes, PLAC was established in
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the TASH to provide AMS for patients requiring warfarin therapy. This clinic aims to offer targeted
patient care, education, and a multidisciplinary approach to enhance the AMS quality and patient
satisfaction. The anticoagulation protocol (Appendix) provides guidance on anticoagulation

management and supports clinical practice.

The mean knowledge score on warfarin therapy in the present study (59.35+13.04%) was
comparable to findings from a Hungarian study (59.39+17.62%) (Viola et al., 2017) and and a
systematic review and meta-analysis reporting a pooled estimate of 60.4% (da Silva Praxedes et al.,
2023), and slightly lower than that of China (62.3 £ 8.8%) (Cao et al., 2020), but higher than that of
Nader et al. (2020), with an overall mean score of 29.3% (Pourafkari et al., 2018). In addition, only
23.4% of patients had good knowledge of warfarin therapy. The lower knowledge level among our
study participants might be due to a lack of proper understanding or inadequate counseling
provided by the treating physicians. These findings highlight that long-term warfarin users require
continuing education by designing educational programs and sustained communication between
healthcare providers for successful anticoagulation management, and ultimately, to improve clinical
outcomes (Collins et al., 2014; Shilbayeh et al., 2018).

Adherence to warfarin therapy is beneficial in clinical practice for identifying patients who require
close monitoring and educational interventions (Vianna et al., 2021). In the present study,
approximately 55% of the patients reported adherence to warfarin, higher than the adherence rates
of 5.4% and 37.6% in Sudan and Vietnam, respectively (Eltayeb et al., 2017; M. H. Tran et al.,
2023), but much lower than the Turkish study report (79.8%) (Tulek et al., 2019). This finding
suggests that there is room for improvement in patients’ adherence to warfarin to shape positive
attitudes toward warfarin therapy. In the current study, forgetfulness, fear of side effects and
workload/being busy were the most common self-reported reasons among the non-adherent
cohorts. Hence, strategies that include memory refreshment to avoid forgetfulness, tailored
education and provision of written format recommendations and reminders, pharmacist consultation
between clinic visits focused on explaining misconceptions and encouraging adherence, telephone
counseling, and open discussions with the patient to minimize doubts or fears have the potential to
significantly improve warfarin adherence (Ababneh et al.,, 2016; Murray, 2017). Structured

education focused on warfarin can have a favorable impact on patients' attitudes towards
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medication, leading to an improvement in their quality of life. Patients are more inclined to adhere
to the warfarin regimen by acknowledging the negative experiences associated with the drug as
manageable(Park & Jang, 2021).

The overall mean level of satisfaction with warfarin therapy (53.67 + 8.56) in the present study was
lower than that reported in a previous study (Elbur et al., 2015). Our study found that 52.6% of
patients were satisfied with the anticlot treatment, which is similar to the satisfaction level reported
in Sudanese patients (50.5%) (Eltayeb et al., 2017) but lower than the Saudi Arabian study’s report
(63.7%) (Elbur et al., 2015). Regarding the ACTS subscale scores, the mean ACTS burden score
was lower than that reported in studies conducted in Canada, Japan, and Saudi Arabia (Okumura et
al., 2018; Salmasi et al., 2021; Shilbayeh & Ibrahim, 2020) among patients receiving warfarin
therapy. Conversely, a higher ACTS benefit score was reported in our study when compared with
the same studies but was consistent with the Saudi study (11.74 +2.43 vs 11.92+ 2.4) (Shilbayeh &
Ibrahim, 2020). The differences in the degree, mean level of satisfaction, and ACTS subscale
scores in the present study may be explained by differences in the patient’s demographic
characteristics (sex, age, and educational level), quality of anticoagulation management service,
sample size, and indications for warfarin. We did not find a significant association between the
independent variables and the ACTS scores in the multiple regression analysis. However,
participants who lived outside Addis Ababa lived alone, had post-mechanical heart valves and
portal vein thrombosis, warfarin indications, and bleeding history, and had a long INR monitoring
frequency were more likely to be unsatisfied with anticlot treatment when compared with their
counterparts, without a significant difference in satisfaction level. However, significant associations
with ACTS have been identified in previous studies (Elbur et al., 2015; Eltayeb et al., 2017,
Salmasi et al., 2021; Y. Wang et al., 2014).

In quasi-experimental study, the PLAC group showed a significantly higher median TTR compared
to the UMC group (p< 0.001). This finding is consistent with prior studies that demonstrated the
effectiveness of PLAC in achieving better TTR outcomes compared to UMC, highlighting its
superiority in managing anticoagulation control (Alghadeeer et al., 2020; Falami¢ et al., 2018; Jiang
et al.,, 2021; X. Li et al., 2018; L. R. Marcatto et al., 2018). Furthermore, a systematic review by

Manzoor et al. (2017) found that the majority of studies included in the review (83.0%) reported a
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statistically significant improvement in TTR in the pharmacist-managed group compared to routine
medical care (Manzoor et al., 2017). Other studies also confirmed the superiority of PLAS over
UMC in managing warfarin therapy, showing a significantly higher TTR in the pharmacist-
managed group (Entezari-maleki et al., 2016; Hou et al., 2017). Furthermore, in this study, a
significantly higher percentage of patients in the PLAC group achieved optimal anticoagulation
control (TTR > 65%) compared to those in the UMC group (41.7% vs. 31.7%, p<0.002). This
finding aligns with other studies that have shown a higher proportion of patients in the pharmacist-
led group achieving target anticoagulation levels compared to those in the physician-led clinic
(Alghadeeer et al., 2020; Falami¢ et al., 2018). These findings emphasize the potential advantages
of incorporating pharmacist-led services into AMS, demonstrating a novel approach to improving
anticoagulation control and outcomes in patients receiving warfarin therapy (G. D. Barnes & Kline-
Rogers, 2015). This contributes significantly to the ongoing discussion on enhancing chronic

disease management in resource-limited settings, such as Ethiopia.

The effectiveness of PLAS emphasizes the potential of specialized anticoagulation services within
the African healthcare context (N. O. Ahmed, Osman, Abdelhai, & El-Hadiyah, 2017) aligns with
global trends that advocate improved management of warfarin therapy (Hou et al., 2017). Despite
facing various challenges, including resource limitations, the successful implementation of PLAS in
Ethiopia highlights the significance of delivering quality AMS to enhance anticoagulation control
and outcomes. Our findings align with the broader global trend of incorporating pharmacist-led
interventions into the management of chronic diseases (Eldooma et al., 2023). This approach is
increasingly valued for its capacity to deliver personalized patient education, ensure regular
monitoring, and facilitate precise dosage adjustments, particularly in managing complex therapies
like warfarin (Malham et al., 2021). The difference between the outcomes of this study and
typically lower TTRs reported in African countries (Tadesse, Tegegne, et al., 2022) further
emphasizes the unique impact of PLAS in resource-constrained settings. This suggests that PLAS
could expand beyond high-income countries, and offer a viable solution for enhancing

anticoagulation management in diverse healthcare contexts.

This study observed more frequent INR monitoring in the PLAC group (40.08 median days), than
in the UMC group (51.54 median days) (p<0.001), which is a crucial factor for achieving better
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anticoagulation control. Previous studies have emphasize the importance of frequent monitoring
and timely dose adjustments to maintain patients within the therapeutic INR ranges (Kebede &
Ketsela, 2022; Remer et al., 2022; Witt et al., 2016). This increased monitoring frequency in the
PLAC group may have contributed to the observed improvement in TTR in the present study.

The warfarin dosing decisions in response to changes in the INR may affect TTR and the composite
clinical outcome of stroke, systemic embolism, and major bleeding and it requires the clinical skills
of the healthcare practitioners (Urbonas et al., 2019). In this study, pharmacists (PLAC) performed
significantly more correct actions regarding warfarin dosing than physicians (UMC) did (p<0.001).
This finding emphasizes the clinical expertise of pharmacists in managing complex anticoagulation
therapy, which leads to fewer incorrect actions and improved patient outcomes. Studies have also
indicated that the implementation of warfarin-dosing algorithms is crucial for effective
anticoagulation management and contributes to improved anticoagulation outcomes (Cai et al.,
2023; Samuel et al., 2021). The difference between the groups may be due to the use of the
warfarin-dosing algorithm in the PLAC group and wide inconsistencies in warfarin dosing
strategies among UMC physicians in this study. However, the reported measures taken by
pharmacists and physicians for warfarin dose adjustment in this study might not accurately reflect
actual practice. This is because healthcare practitioners might have taken other alternatives, such as
more frequent INR monitoring, managing warfaring-intercating drugs, action on warfarin dosing
during active bleeding in case of the subthereaptic or intherapeutic INR ranges, counseling on how
to consume foods high in vitamin K and alcohol, and ensuring adherence. The interventions of
treating healthcare providers on these strategies during their warfarin dose adjustment practice were
not evaluated in this study, as complete information on patient history was not recorded,
particularly in the UMC group.

Prescription of at least one drug that interacted with warfarin was significantly higher in the UMC
group. This difference may indicate that pharmacists are better at recognizing and managing
potential drug interactions, optimizing therapy, and minimizing adverse effects. The lower
prevalence of WDI in the PLAC group might be attributed to the interventions made by
pharmacists, including identifying drug(s) that interact with warfarin and contacting the treating

physicians with a proposal for drug change, dose modification, or another measure to avoid or
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minimize interactions with warfarin. Another possible explanation could be that there were more
multimorbidities in the UMC group (Table 8) than in the PLAC group, which might have required
these drugs. Most of the prescribed drugs interact with warfarin increase its effect by different
mechanisms, primarily by inhibiting liver enzymes. However, carbamazepine, phenobarbitone, and
rifampicin decrease the effect of warfarin even though phenytoin has a biphasic effect on warfarin
action (Mar et al., 2022). Aspirin was the most commonly identified warfarin-interacting drug in
both groups (Table 1). The concomitant use of warfarin should be used cautiously to minimize
bleeding. A meta-analysis reported that the risk of bleeding events was significantly lower in
patients receiving warfarin alone than in those receiving aspirin plus warfarin(Bandaru et al., 2024).
Another study also showed that the odds of a bleeding event were higher in the warfarin and aspirin
groups (p = 0.0131) than in the warfarin-alone group (Yi et al., 2024). Additionally, the aspirin
group had a higher rate of bleeding events (p <0.001) and bleed-related emergency department
visits (p = 0.001) than the warfarin group (Metrics, 2024). The concurrent use of antiplatelet drugs
and warfarin should be determined based on the patient's specific needs, with benefits surpassing
potential risks (Floyd & Ferro, 2017).

Amitryptine was also the most common warfarin-interacting drug in the UMC group, and a few
macrolide-antibiotic interactions were observed in both groups. Antiepileptic drugs (AEDs) were
prescribed more frequently in the UMC group than in the PLAC group. Warfarin interacts with
carbamazepine (CYP2C9 inducer) and valproic acid (CYP2C9 inhibitor) and reduces and increases
warfarin anticoagulation effect(Mar et al., 2022; Zhou et al., 2018). Therefore, when healthcare
providers decide to prescribe warfarin with AEDSs, they should consider measures such as close
INR and therapeutic drug monitoring to optimize treatment outcomes. Due to the long-term
concurrent use of warfarin and AEDs, it is recommended to avoid prescribing warfarin with AEDs
by opting for direct-acting oral anticoagulants if available or by exploring other therapeutic options
to manage seizures. Concurrently, six patients in the UMC group were prescribed amiodarone with
warfarin. Amiodarone is a strong inhibitor of CYP4502C9 and CYP4503A4, which results in the
inhibition of warfarin hydroxylation, thereby potentiating its anticoagulant effect (Mar et al., 2022).
Hence, when using these drugs together, it is recommended to decrease warfarin dose by 25% and

accompany closer INR monitoring to prevent unnecessary severe bleeding (Holm et al., 2017).
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The present study identified multiple factors associated with poor TTR in patients receiving
warfarin therapy. Multivariate regression analysis revealed that receiving the intervention (PLAC)
(AOR = 0.57, 95% CI = 0.36-0.88, p = 0.01) was an independent protective factor against
suboptimal anticoagulation quality (TTR< 65%). This result is consistent with findings of previous
studies (Cope et al., 2021; L. R. Marcatto et al., 2018; Qiu et al., 2021) which reported PLAS as a
key intervention to reducing poor TTR among patients receiving anticoagulation therapy. The
analysis also highlighted the relationship between an increased HAS-BLED score and poor TTR,
emphasizing the vital need for careful evaluation of the bleeding risk in anticoagulation
management planning. These findings further support the necessity of integrating comprehensive
risk assessments into clinical decision-making to optimize patient outcomes in anticoagulation
therapy (Hindricks et al., 2021).

In the current study, it was also found that the odds of poor TTR decreased with every increase in
the INR monitoring frequency. This finding aligns with that of study conducted in China, that
identified prolonged INR monitoring intervals as an independent risk factor for poor anticoagulation
quality (Qiu et al., 2021). However, another study showed that increasing the INR testing interval
did not significantly decrease the overall mean TTR (Papala et al., 2022). Frequent INR monitoring
with appropriate dose adjustments may have contributed to better-optimized anticoagulation control
in PLAC group in this study. Moreover, patients with mechanical heart valves were more likely to
have poor TTR (AOR, 1.76; p =0.01). This signifies the importance of implementing individualized
care plans tailored to the unique needs of this high-risk population, ensuring optimal anticoagulation

control and reducing the likelihood of thromboembolic complications(Kuramatsu et al., 2018).

In this study, the incidence of all the secondary outcomes was higher in the UMC group. However,
a statistically significant difference was observed only in all-cause emergency visits (p=0.003)
between the two groups. Entezari-Maleki et al.(2016) also reported fewer emergency department
visits among patients managed in a pharmacist-led group (p<0.001), further supporting
pharmacist-managed warfarin therapy (Entezari-maleki et al., 2016). Two studies conducted in
China also reported the absence of significant differences in the incidence of bleeding and
thromboembolic events between pharmacist-led interventions and other anticoagulation

management models (Jiang et al., 2021; Qiu et al., 2021). However, other observational studies and
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systematic reviews have reported significantly lower incidences of bleeding and thromboembolic
events in patients managed with pharmacist-led warfarin therapy (Entezari-maleki et al., 2016;
Manzoor et al., 2017). The observed lower incidence of emergency department visits among
patients in the PLAC group in our study may highlight the proactive nature of PLAS in mitigating
complications that would typically necessitate emergency intervention.

A key finding of the present study was the association between frequent INR monitoring and a
notable reduction in both bleeding events and emergency department visits. This observation
highlights the crucial role of close monitoring in optimizing anticoagulation outcomes and
minimizing warfarin-associated complications. To improve patient safety and therapeutic efficacy,
frequent INR monitoring should be prioritized (Witt et al., 2016). Additionally, patients with higher
CHA2DS2-VASc scores exhibited an increased risk of thromboembolic events, aligning with
previous research that identified the CHA2DS2-VASc score as a predictor of thromboembolism
(D’Souza et al., 2018).

6.6 Strengths and Limitations of the Study

6.6.1 Strengths of the Study

This PhD study had several strengths. We triangulated various methodological designs to synthesize
evidence on anticoagulation control and outcomes, identify gaps in AMS, and develop and
implement interventions (PLAS). This intervention was implemented in a clinical setting as
planned, which allowed us to identify what worked on the ground. This is the first study to
demonstrate anticoagulation control and outcomes in different African countries by characterizing
TTR and other secondary outcomes. ldentifying the existing AMS challenges and the need for and
benefits of establishing PLAC based on qualitative study findings was used as the basis for
establishing PLAC in TASH. Furthermore, findings from the three important aspects of oral
anticoagulation with warfarin therapy, namely knowledge, adherence, and satisfaction, can inform
the development of targeted interventions to improve warfarin therapy. This is the first study in
Ethiopia to evaluate the effect of PLAS on anticoagulation control and outcomes by directly
comparing PLAS with UMC in patients receiving warfarin therapy. A notable strength of this study
is the implementation of a structured anticoagulation management protocol that encompasses a
comprehensive set of interventions. These include a standardized warfarin-dosing algorithm,
continuous adherence support, and extensive patient education covering multiple aspects of warfarin

therapy. Furthermore, the use of a quasi-experimental study design allowed for a more rigorous
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evaluation of PLAS effectiveness in real-world clinical practice, reinforcing its potential
applicability in resource-limited healthcare settings.

6.6.2 Limitations of the study

The limitations of the systematic review included the inclusion of only English-language articles,
which might lead to potentially missing important studies and underestimating findings; the
variation in AMS practices across studies which necessitates further assessment of TTR pooled
estimates; most studies lacked relevant data, such as the incidence of thrombotic and bleeding
events; and the results may not represent all African countries due to excluded studies and the
limited scope of care in some regions. Moreover, the exclusion of key healthcare professionals, such
as pharmacists in discussions about PLAC and nurses in the context of AMS and patient care, may
have constrained the comprehensiveness and depth of stakeholder perspectives. In the qualitative
study, the absence of a clearly defined theoretical framework, the lack of a specified research
approach, the omission of detailed data analysis procedures, and the failure to address the
researcher’s positionality, potential biases, or reflexivity may have affected the research process,
compromised the study’s rigor, and limited the replicability of findings. Limitations of the cross-
sectional design include difficulty in establishing a relationship between cause and effect based on
the nature of the design; this is a single-center study where results cannot be generalized to a large
patient population receiving warfarin. This study relied on self-reported data collected from the
patients, which may be prone to response and recall bias. The quasi-experimental study was
conducted in a hospital setting in Addis Ababa, Ethiopia; hence, the feasibility and effectiveness of
PLAS may differ in other healthcare environments with varying resources, patient populations, and
organizational structures, which limits the generalizability of the findings. Furthermore, the quasi-
experimental design lacked baseline measurements (e.g., TTR, adherence, and anticoagulation
history), and there were notable differences in patient characteristics such as a higher prevalence of
heart conditions, comorbidities, and medication use in the UMC group. These factors make it
difficult to attribute observed differences solely to the PLAC intervention, as pre-existing group
differences may have influenced the outcomes. Additionally, this study did not evaluate differences
in patient knowledge, satisfaction, and adherence to warfarin therapy. Furthermore, the study did
not evaluate the financial or economic implications of implementing PLAS compared with UMC.
Without a cost-effectiveness analysis, potential savings from reduced complications, emergency

visits, and hospitalizations remain uncertain, limiting their value for policy decisions and adaptation
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in resource-limited settings. A final limitation of this study was the exclusion of pharmacogenetic
testing (e.g., VKORC1 and CYP2C9 genotyping), which plays a critical role in personalizing
warfarin therapy by predicting dose requirements and improving anticoagulation outcomes. As a
result, the impact of genetic variation on warfarin metabolism and sensitivity could not be
evaluated, limiting the assessment of individualized treatment approaches.

6.7 Implications of the Study

The implications of current study on warfarin therapy management in Ethiopia are profound and
multifaceted. The potential implications of the findings of this PhD study for policymakers, clinical
practice, and future research are summarized below.

6.7.1 Practice implications

It is important to provide training to healthcare providers on anticoagulation management,
especially for those who provide AMS at UMC. Collaboration among pharmacists, physicians, and
other healthcare providers can improve the management of anticoagulation therapy, ensure
comprehensive care, and minimize the risk of complications. This study supports the crucial role of
pharmacists as key contributors in managing complex medication therapies such as warfarin. The
success of PLAS in enhancing TTR through more consistent follow-up and reducing complications
associated with warfarin therapy highlights the importance of including pharmacists in
multidisciplinary care teams. Their expertise in medication management and patient education
could lead to improved self-management and fewer adverse outcomes. Furthermore, understanding
patients’ knowledge, adherence, and satisfaction with warfarin therapy can inform the development
of targeted interventions that include comprehensive educational programs and family support to
improve warfarin therapy in Ethiopia.

6.7.2 Policy Implications

This study highlights the need for health policymakers to support the expansion and facilitate the
integration of PLAS into Ethiopian tertiary care hospitals, where warfarin remains the drug of
choice for the prevention and treatment of thrombosis in many patients. This support can include
funding this initiative, training, equipping pharmacists with anticoagulation services, and availing
necessary infrastructure. Moreover, the implementation of these specialized clinics serves not only
as a model for optimizing anticoagulation therapy but also as a benchmark for healthcare quality
improvement, providing actionable data that can guide resource allocation and healthcare planning.

Our study's insights extend beyond the Ethiopian context, contributing to the global discourse on
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chronic disease management and the implementation of patient-centered care models to improve
treatment outcomes. Developing regulatory frameworks that recognize and formalize the role of
pharmacists in anticoagulation management is crucial and may include defining and expanding the
scope of practice. However, to strengthen the evidence base before recommending policy changes
for anticoagulation management in Ethiopia, the existing anticoagulation protocol developed
through this PhD study can be systematically evaluated, refined, and piloted across diverse
healthcare settings. Engaging stakeholders and aligning the refined protocol with national
guidelines will demonstrate its feasibility, effectiveness, and scalability, laying a solid foundation

for advocating pharmacist-led anticoagulation services as a national care model.
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Chapter Seven: Conclusions and Recommendations
7.1 Conclusions
Anticoagulation control was suboptimal in African patients taking warfarin, as demonstrated by the
low TTR observed in the systematic review. A qualitative study concluded that the hospital’s AMS
was not optimal for providing adequate services during the study period. Based on the findings of
this study and recommendations from key informants and literature consultations, PLAC was
established at TASH to provide anticoagulation services to patients who need warfarin therapy.
Only about a quarter of the patients had good knowledge of warfarin therapy. More than half of the
study participants adhered well to warfarin, and forgetting, fear of side effects, and workload/being
busy were the most frequent reasons for non-adherence. Approximately half of the patients were
satisfied with warfarin therapy. This study provides opportunities to improve patients’ knowledge,
adherence, and satisfaction with warfarin therapy by designing targeted interventions in Ethiopia.
Future research should explore the impact of patient education and counseling on improving the
knowledge, adherence, and satisfaction with anticoagulation treatment among patients receiving
warfarin. A gquasi-experimental study concluded that patients in the PLAC group had a significantly
higher median TTR compared to those in the UMC group. A higher proportion of patients in the
PLAC group achieved optimal TTR than those in the UMC group. The likelihood of poor TTR was
lower in the PLAC group than in the UMC group. No statistically significant differences were
observed between the groups in terms of secondary outcomes, except for all-cause emergency
department visits. This study contributes substantially to the argument that PLAS is a vital
advancement in managing patients on warfarin to enhance both clinical outcomes and healthcare
efficiency.
7.2 Recommendations
e The success of PLAS in TASH may serve as a model for expanding PLAC to other tertiary care
hospitals in Ethiopia and developing countries with similar health systems.
e TASH should sustain, expand, and integrate PLAS across hospital departments to reach a
broader patient population. Additionally, hospital should enhance the anticoagulation
management protocol, strengthen patient education, and invest in infrastructure and resources to

optimize care and improve patient outcomes.
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e Developing and implementing comprehensive educational programs and providing intervention
support are essential for patients to enhance their understanding of, adherence to, and
satisfaction with warfarin therapy.

e While the focus of this dissertation was evaluating the effectiveness of PLAS in managing
warfarin therapy, it also recommends the importance of assessing the availability, accessibility,
and cost-effectiveness of novel oral anticoagulants and low-molecular-weight heparin (LMWH)
in the Ethiopian context. By incorporating analyses of access barriers, cost comparisons, and
policy recommendations, the study aims to offer a more comprehensive and practical
framework for improving anticoagulation management in Ethiopia.

e Future studies should comprehensively document and categorize the full range of clinical
interventions provided by pharmacists beyond dose adjustments and drug interaction
management to include areas such as bleeding risk reduction, adjunctive therapy, and
individualized treatment adjustments based on patient-specific factors. This would offer a more
complete understanding of a pharmacist’s clinical role and its impact on patient outcomes.

7.3 Directions for further research

Recognizing the contributions and limitations of this study, we suggest the following future

research directions to build upon evidence in this area..

e Future systematic reviews on anticoagulation control and outcomes in Africa should include
meta-analyses to estimate pooled TTR and secondary outcomes

e Future studies in Ethiopia should conduct longitudinal evaluations comparing the two
anticoagulation models in terms of patients’ knowledge, satisfaction, and adherence to warfarin
therapy. This will help to assess the impact of education and counseling interventions and
provide valuable insights for optimizing anticoagulation management and improving patient
outcomes.

¢ Intervention studies that include multiple centers with larger sample sizes would provide a more
robust framework for evaluating the impact of PLAS.

o Further research using mixed-method approaches is needed comprehensively evaluate the
effectiveness, acceptability, and appropriateness of the PLAS at TASH and other hospital
settings, insights into patients’ and providers’ experiences, implementation challenges, and

contextual factors influencing the success of PLAS
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¢ Incorporating direct measures of patient adherence to warfarin could offer deeper insights into
the nuances of patient behavior.

e A cost-effectiveness analysis is essential to gauge the economic feasibility of incorporating
PLAS into the Ethiopian healthcare system. Such an analysis could provide additional
justification for investing in this model, thereby ensuring that healthcare resources are allocated
efficiently and effectively.

e Randomized controlled trials should be designed to minimize the risk of bias that might occur
in in such type of study design.

In summary, this PhD study lays the foundation for understanding anticoagulation control and
outcomes in patients receiving warfarin in Africa, highlighting the challenges of the existing
AMS in TASH, benefits associated with PLAS implementation, and the magnitude of patients’
knowledge, adherence, and satisfaction with warfarin therapy. Future research should address

the limitations of this study and explore potential improvements.
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patients receiving warfarin in Africa:
a systematic review
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Abstract

Background: Oral anticoagulation therapy with warfarin requires frequent monitoring level of anticoagulation by
the international normalized ratio (INR). In Africa, studies that explore anticoagulation control, treatment outcomes,
and associated factors are reported in various ways in long-term patients receiving warfarin therapy to generate con-
crete scientific evidence.

Methods: The literature search was conducted in PubMed, Cochrane Library, African Journal of Online databases,
Google Scholar, and Google. An advanced search strategy was computed to retrieve relevant studies related to anti-
coagulation control and outcomes. Duplication, title and abstract screening, and full-text assessment were conducted
in Covidence software. Study quality was assessed using the Joanna Briggs Institute Critical appraisal quality assess-
ment tool. The systematic review is registered in PROSPERO (CRD42021260772) and performed based on the Pre-
ferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) guideline.

Results: Out of 298 identified articles, 18 articles were eligible for the final review and analysis. The mean of
39.448.4% time in therapeutic range (TTR) (29.4 to 57.3%), 36.7411.5% TTR (range 25.2-49.7%) and 46% TTR (43.5—
48.5%) was computed from studies that determined TTR by Rosendaal, direct and cross-section-of-the-files methods,
respectively. In this review, the lowest percentage of TTR was 13.7%, while the highest was 57.3%. The highest per-
centage of patients (32.25%) who had TTR > 65% was reported in Tunisia, but the lowest percentages were in Namibia
(10%, TTR>65%) and Kenya (10.4%, TTR > 70%). Most of the included studies (11 out of 18) used Rosendaal’s method
while the direct method was employed by three studies. Generally, 10.4-32.3% of study participants achieved desired
optimal anticoagulation level. Regarding secondary outcomes, 1.6—7.5% and 0.006—59% of patients experienced
thromboembolic complications and bleeding events, respectively. Having chronic comorbidities, taking more than
two drugs, and presence of medications that potentially interact with warfarin, and patient-related factors (patients
aged < 50 years old, female gender, lower education level, smoking history) were the frequently reported predictors of
poor anticoagulation therapy.
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Conclusions: Oral anticoagulation control was suboptimal in patients taking warfarin as evidenced by low TTR in
Africa. Therefore, there is an urgent need for further improving oral anticoagulation management services.

Keywords: Anticoagulation control, Anticoagulation outcomes, Warfarin, Long-term care, Africa

Background

Vitamin K-dependent anticoagulants (VKAs) continue
to be the principal anticoagulants for the treatment and
prevention of thromboembolism [1] despite the intro-
duction of direct-acting oral anticoagulants (DOACs)
[2, 3]. It is used for the prevention and treatment of
thromboembolic events (TEEs) and their complications
in patients with atrial fibrillation, pulmonary embolism,
deep venous thromboembolism, and valvular heart dis-
eases [4, 5]. However, oral anticoagulation therapy with
warfarin requires frequent international normalized ratio
(INR) monitoring [6]. In addition, warfarin therapy is
complicated by its unpredictable pharmacokinetics and
dynamics features, multiple drugs and food interactions,
narrow therapeutic index, and life-threatening complica-
tions due to subtherapeutic or excessively elevated INRs
[7-10].

The quality of anticoagulation control with warfarin is
majorly reflected by the mean individual patients spend
in the therapeutic range [11, 12]. Time in therapeutic
range (TTR) estimates the percentage of time a patient’s
INR is within the desired treatment range or goal and
is used as an indicator of anticoagulation control [13].
The fraction of INRs in range or the direct method, the
Rosendaal linear interpolation method, and the cross
section-of-the-files method were the three common
methods of TTR determination [14].

To achieve the optimal clinical outcome, the TTR
should be>65% [15] and, the recent European Car-
diac Society (ESC) guidelines suggested TTR of >70%
[16] whereby the rates of thromboembolic events/
complications and major bleeding-related due to VKA
are low [17]. However, various studies conducted glob-
ally reported suboptimal anticoagulation with warfarin
therapy by documenting low TTRs (<65% [13, 18-22].
The extent of anticoagulation control and outcome in
patients receiving warfarin in long-term care vary in
Africa as TTR ranges from 29 to 49.7% [7, 23]. Moreover,
these studies reported anticoagulation control, and treat-
ment outcomes, and associated factors inconsistently.
In addition, there has been no aggregate data in patients
receiving warfarin therapy to generate concrete scientific
evidence in Africa. Therefore, this systematic review was
conducted to summarize anticoagulation control, treat-
ment outcomes, and associated factors in patients taking
warfarin for its various indications in Africa in long-term
care by synthesizing and providing robust evidence.
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Methods

Protocol and reporting

This systematic review is registered in the International
Prospective Register of Systematic Reviews (PROS-
PERO) with the registration number CRD42021260772.
In addition, the review was prepared based on PRISMA
guidelines [24].

Data source and search strategy

The literature search was conducted in PubMed/Ovid,
Cochrane Library, African Journal of Online data-
bases (AJOL), Google Scholar, and Google from data-
base inception to November 2021. The reference lists
of all included studies were also reviewed. The search
strategy used Medical Subject Heading (MeSH) and
keywords; anticoagulant agents, treatment outcome,
bleeding, thromboembolism, TTR, time in therapeu-
tic range, international normalized ratio, INR, Africa,
and long-term care. These keywords were combined
using “AND” and/ “OR” Boolean operators. They were
combined as follows: [Anticoagulant OR (anticoagulant
agents) OR (agents anticoagulation) OR (anticoagula-
tion agents) OR (anticoagulant drugs) OR (warfarin)
OR (Coumadin) OR (warfarin therapy) OR (warfarin
potassium) OR (warfarin sodium) OR (vitamin K antag-
onist) OR (oral anticoagulant)] AND [treatment out-
come OR (outcome treatment) OR (patient-related
outcome) OR (clinical effectiveness) OR (treatment
effectiveness) OR (treatment efficacy) OR (clinical)
OR (efficacy) OR (bleeding) OR (bleeding events) OR
(hemorrhage) OR (hemorrhagic events) OR (stroke) OR
(ischemic stroke) OR (thromboembolism) OR (throm-
boembolic events) OR (hospitalization) OR (emergency
department visit) OR (mortality) OR (intracranial hem-
orrhage) OR (intracranial bleeding)] AND [interna-
tional normalized ratio OR (INR)) OR (monitoring) OR
(time in therapeutic range) OR (TTR)] AND [long term
care OR (long-term care) OR (outpatient) OR (outpa-
tient department) OR (cardiac clinic) OR (hematology
clinic) OR (anticoagulation clinic) OR (anticoagulation
management service) OR (anticoagulation management
quality)] AND [Africa OR (sub-Saharan Africa) OR
(Africa central) OR (Africa eastern) OR (Africa south-
ern) OR (Africa western) OR (Africa northern) OR
(low-income country) OR (developing country)] OR
(middle-income country)].
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Inclusion and exclusion criteria

Observational studies that reported on warfarin use, anti-
coagulation control, and outcomes among adult patients
in long term care in African countries (monitoring of
international normalized ratio and time in therapeutic
range); or warfarin therapy-related adverse outcomes
among these patient groups (bleeding events, thrombo-
embolic events, stroke (ischemic stroke), hospitalization,
emergency room visit and mortality) were included. In
addition, only studies published in English were consid-
ered. Animal studies, studies conducted on admitted and
emergency patients, and pharmacogenomics studies were
also excluded. Furthermore, studies that reported merely
other anticoagulation outcomes (patients’ knowledge,
adherence, satisfaction, quality of life, economic out-
comes, adverse drug events other than bleeding, warfa-
rin drug interactions) were excluded. Further, qualitative
studies, review articles, unpublished works (thesis), case
reports, case series, case—control studies, letters to the
editor with incomplete information, author perspective,
abstract proceedings, and expert opinions were excluded
from the review.

Article screening process

Articles identified from various electronic databases were
exported to ENDNOTE reference software version 9
(Thomson Reuters, Stamford, CT, USA) with compatible
formats. Then, they were imported to Covidence soft-
ware [25] for screening, full-text analysis, and extraction.
Duplicate records were identified, recorded, and removed
with Covidence. Title and abstract screening were per-
formed by the two reviewers (TAT and GTT). Three
categories (yes, no, maybe) were used during the selec-
tion process. The full text of studies reported as “yes” or
“maybe” during the initial screening process were evalu-
ated based on the eligibility criteria by two authors (TAT
and GTT). Any discrepancy in the screening processes
was resolved by discussion.

Data extraction

Data were extracted by TA using a standardized data
abstraction format prepared in Microsoft Excel. This
tool contains data related to study characteristics (coun-
try and study setting, first author, publication year, study
design, population characteristics, and sample size) and
the result of studies (percentage of time in therapeutic
range and warfarin-related adverse effects).

Quality assessment

Studies’” methodological quality was assessed using
Joanna Briggs Institute Prevalence Critical Appraisal
Tool (JBI) for cross-sectional study [26]. It is an 8-item
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rating scale developed for prevalence studies. Sampling,
data collection, reliability, and validity of study tools, case
definition, and prevalence periods were included in the
tool. The rating scale was categorized as having a low risk
of bias (“yes” answers to domain questions) or a high risk
of bias (“no” answers to domain questions) for each arti-
cle. Each study was assigned a score of 1 (Yes) or O (No)
for each domain, and these scores were summed to pro-
vide an overall study quality score. Studies with less than
50% scores were considered as high studies. For the final
risk of bias classification, disagreements between the
reviewers were resolved via consensus. Two independent
authors (TAT and GTT) assessed the quality of included
studies. Discrepancies between the two reviewers were
resolved through discussion. The mean score of 2 authors
was taken for scaling studies.

Outcome measurement

The primary outcome of the review was a time in the
therapeutic range while bleeding, thromboembolic
events/complications, hospitalization, emergency
department visit, and mortality were the secondary out-
comes. According to the criteria of International Society
on Thrombosis and Haemostasis (ISTH), major bleeding
is defined as fatal bleeding and/ or symptomatic bleeding
in a critical area or organ such as intracranial, intraspi-
nal, intraocular resulting in vision changes, retroperito-
neal, intraarticular, pericardial, or intramuscular with
compartment syndrome; and/ or bleeding causing a fall
in hemoglobin level of 2 g/dL (1.24 mmol/L) or more,
or leading to transfusion of two or more units of whole
blood or red cells. All non-major bleeds will be consid-
ered minor bleeds. Minor bleeds will be further divided
into those that are clinically relevant and those that are
not [27].

Data management and analysis

The mean and/or median percentages of TTR or percent-
ages of TTR were extracted in all included studies. Sec-
ondary outcomes were reported by mean, percentage, or
frequency. Factors contributing to primary and second-
ary outcomes were reported as described by studies.

Results

Literature identification and search findings

A total of 298 articles were obtained from different elec-
tronic databases. 59 articles were removed due to dupli-
cation. Title and abstract screening were performed on
239 articles and, 188 articles were irrelevant. The full-text
screening was then conducted on 47 articles, and 29 arti-
cles were excluded due to their ineligibility (e.g., absence
of the outcome of interest). Finally, 18-articles were eligi-
ble and included in the systematic review (Fig. 1).
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Irrelevant articles (n=188)

Full-text articles excluded with

11Different primary outcome

= Articles identified through the electronic database (PubMed,
5 MEDLINE, AJOL, Google Scholar and Google)
!g (n=298)
o
§ .1.
(col i les icates
E Articles after duplicates removed » Duplicates (n-=59)
5 (n=239)
2
Q9
@
. 4
Articles after the title and abstract
screening (n=47)
z l
E
;-_5-;" reasons (n=29)
= Full-text articles screening for
eligibility (n = 47) of interest
5 Inpatient setting
» l 2 Unpublished studies
1 Pediatric population
Studies included for final review 5 Excluded study designs
§ synthesis (n=18) 3 Non-English studies
3 2 Studies not on warfarin
§ (other VKAs)
Fig.1 PRISMA Flow diagram for study selection for systematic review

The included studies were published between 2006
to 2021. The majority of them (15 out of 18) were con-
ducted using retrospective study designs [7, 23, 28—
40]. Pre-post intervention [41] and prospective study
designs [42, 43] were employed by one and two stud-
ies, respectively. Five studies were conducted in South
Africa [7, 28, 33, 37, 38], 3 in Ethiopia [23, 31, 40], 2
in Sudan [32, 41], 2 in Kenya [36, 42], 2 in Tunisia [29,
43] and 2 in Botswana [39, 44]. One study was included
from Namibia [35] and the remaining one study was
conducted both in South Africa and Uganda. A total
of 4,730 study participants were included in 18 studies.
The smallest and the largest sample size was 21 [32] and
915 [45], respectively. In addition, the minimum cohort
follow-up period was 4 months [46], and the maximum
was 19 years [28]. All studies were conducted in outpa-
tient settings (cardiology clinic anticoagulation clinic,
INR testing clinic, warfarin clinic, cardiac, hemato-
oncology, and cardiothoracic clinics, etc.). Except for
one study [32], all studies were conducted in govern-
ment health facilities. Various indications of warfarin
were reported in the included studies (Table 1).

Quality assessment of included studies

With the exception of two studies, the majority of the
included studies have a low-risk methodological qual-
ity according to the modified the Joanna Briggs Institute
(JBI) critical appraisal tool as is indicated in a supplemen-
tary table.

Primary outcome: time in therapeutic range
Direct, Roosendaal’s, cross-section of-the-files meth-
ods, or a mixture of direct and Roosendaal’s methods
were used to determine TTR in the included studies.
Eleven studies used Rosendaal’s method, while the direct
method was employed by three studies. The direct
method (the fraction of INRs in range) and the cross-sec-
tion-of- the-files method were utilized by two studies [37,
47]. In the remaining two studies [32, 33, 35], TTR was
calculated both by direct and Roosendaal’s methods [32,
35]. The included studies reported TTR as mean and /or
median TTR percentages or only percentages.

The lowest percentage of TTR was 13.7% (mean) which
was reported by a study conducted in adult patients
with prosthetic heart valves at the medical outpatient
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department in KwaZulu-Natal, South Africa [33]. How-
ever, a mean TTR of 44.5% was reported in this South
African study among AF patients. The highest (57.3%)
was observed in a study conducted in Tunisia [29]. In
another way, a higher mean TTR of 68.3% was also doc-
umented in the post-interventional study from Sudan
[41]. The mean of 39.4+84% TTR (29.4 to 57.3%),
36.7+11.5% TTR (range 25.2—-49.7%) and 46% TTR
(43.5-48.5%) was computed from studies that deter-
mined TTR by Rosendaal, direct and cross-section-of-
the-files methods, respectively.

The percentage of patients with optimal anticoagula-
tion (TTR>65%) or above as indicated by studies was
documented by 13 studies. Accordingly, the highest per-
centage of patients (32.25%) who had TTR>65% was
reported in studies conducted in Tunisia [43] and low-
est percentages ie. 10% (TTR>65%) [35] and 10.4%
(TTR>70%) [36] were obtained in studies conducted
in warfarin anticoagulation clinic at Windhoek Central
Hospital in Namibia and Kenyatta National Hospital
(KNH), Kenya, respectively (Table 2).

Secondary outcomes

Bleeding/hemorrhagic events were reported in three
studies as both major and minor bleeding events [29, 39,
43], and the remaining studies that documented these
events reported either of them. The highest percent-
age of bleeding incidence [(59%, (9.5% major bleeding,
49.5% minor bleeding)] was reported by studies carried
out in Tunisia [29] and the lowers incidence (0.006% per
patient-year) was reported from Dr. George Mukhari
Academic Hospital [28] study in South Africa. During fol-
low-up period, six studies [28, 31, 37, 43, 48, 49] reported
that 0.002% per-patient year) [43] to 22.5% [39] of the
patients developed thromboembolic events. Thrombo-
embolic complications/events in range of 1.64 to 7.5%
were occurred in four remaining studies [29, 31, 43, 50].
All-cause hospital admission during the study period was
reported only by two studies with the incidence of 32.5%
[38] and (10.4%) before intervention vs 3.7% after inter-
vention) [41], respectively. Emergency department visits
and mortality during the study period were reported by
studies conducted in Ethiopia and Tunisia in 1.5% [31,
51] and 5.6% [43] of patients, respectively (Table 2).

Factors associated with optimal anticoagulation in patients
receiving warfarin

There were various patients’ sociodemographic and
clinical characteristics (age, sex, hospitalization, mor-
tality, disease, and medication-related factors) that con-
tributed to poor TTR, and occurrences of bleeding and
thromboembolic events. The most frequently reported
factors were the presence of comorbidities (heart failure
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comorbidity [31, 36, 40, 43], renal dysfunction [36], pul-
monary hypertension [7]), taking more than two drugs
with warfarin [40], presence of potentially interacting
medication with warfarin [31], patients’ socio-demo-
graphic profile (age less than 50 years [38], female gen-
der and lower education level [47] and smoking [39]). In
addition, hospitalization [38] and frequent INR monitor-
ing [7] were also reported as predictors of poor antico-
agulation (lower TTR) in included studies. The detail on
these associations and other associations with second-
ary outcomes is provided in Table 3. Only studies that
reported significant association were included in the
table.

Discussion

This systematic review was conducted to assess the level
of anticoagulation control, treatment outcome, and asso-
ciated factors among patients receiving warfarin in long-
term care in Africa. Suboptimal anticoagulation was
reported in this review with TTR ranging from 13.7%
to 57.3% as compared to the recommended TTR level
(=65%) [52] or ESC 2020TTR recommendation (> 70%)
[16].

The lowest TTR level was observed in studies con-
ducted in China (38.2%) [21], Lithuania (40%) [53], and
Turkey (42.3%) [54]. On the other hand, a higher TTR
values of 61.5% [52] and 65% [55] were reported by the
FANTASIIA and ORBIT-A registries, respectively. More-
over, a huge variation in the percentage of TTRs was
observed in patients receiving warfarin in different Afri-
can countries. Similarly, TTR variation was seen among
different studies conducted in Canada (TTR of 44.2 to
61%) [20, 56, 57], Saudi Arabia, Iran, Kuwait, and Brazil
with the mean TTR of 52.6 to 59% [13, 58—60]. However,
TTRs reported in this systematic review were lower as
compared with reports from Canada (58.76%) [20], the
USA (overall mean and median TTR of 65+20% and
68% [IQR 53-79%) and South Africa (58.1% % 16%) [20,
61, 62]. The discrepancies might be due to the difference
in method used to determine TTR, and sample size [14].

Higher TTR is the best indicator of good anticoagula-
tion management service [63]. The lower TTR reported
in Africa questioned the quality of anticoagulation ser-
vice [2, 34]. Despite the presence of several risk factors,
this might be partly explained by the limited and inef-
fective implementation of evidence-based AMS recom-
mended by international guidelines. This includes the
inappropriateness of the current setup for providing
expected AMS (poorly developed structure in Africa),
unavailability of working manuals e.g., functional pro-
tocols; resources (coagulation tests and anticoagulants);
prescribing anticoagulation prescription with little or no
monitoring. absence of specialty anticoagulation clinics/
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Table 3 Factors associated with poor anticoagulation and other secondary outcomes in long term care in Africa

Authors’name Factors associated Factors associated

Factors Factors associated Factors associated

with poor with bleeding events  associated with with hospitalization ~ with mortality during
anticoagulation Thromboembolism events warfarin therapy
outcomes (low TTR%) events
Karuri etal, 2019 [36] CHF, renal dysfunction ~ NA NA NA NA
Sana et al, 2020 [43] CHF, and nonvalvular Hypertension and obstructive sleep NA CHF, and hypertension
AF type antiplatelet use apnea and higher
CHA2DS2VASC score
Prinsloo et al, 2021 [38] Patents aged < 50, NA NA NA NA
hospitalization
Ahmedetal, 2017 [41]  Absence of pharmacists’ NA NA clinical pharmacy NA
intervention intervention (-}
Botsile etal, 2020 [39] NA Duration of warfarin NA NA NA
use, Increased level of
education
Masresha et al,, 2021 potential medication NA NA NA NA
[31] interaction, presence of
co-morbid conditions
Kizito et al,, 2016 [47] female gender, lower NA NA NA NA
education level
Yimer et al,, 2021 [40] Receiving > 2 drugs NA NA NA NA
with warfarin, heart
failure comorbidity
Rejeb et al, 2019 [29] NA Poor TTR (< 50%) NA NA NA
Mwita et al, 2017 [30] Smoking and pulmo- NA NA NA NA
nary hypertension
Ebrahimetal,2018 [7]  Frequent INRmonitor-  NA NA NA NA

ing

CHF heart failure, NA Not applicable, TTR Time in therapeutic range, AF Atrial fibrillation, INR International normalized ratio

services; lack of a multidisciplinary team in managing
anticoagulation service in health facilities [2]. Application
of evidence-based strategies should be settled, like imple-
menting ‘warfarin care bundles’ that include process- and
patient-centered activities [64], employing interventions
that improve INR control [41, 65], decentralization of
anticoagulation services, setting up of anticoagulation
clinics, improving access to warfarin, improving access
to laboratory testing and/or scaling up point-of-care
INR testing, task-shifting of anticoagulation care to mid-
level health care workers, staff training, and implement-
ing locally validated dose initiation and dose adjustment
algorithms [23].

Regarding patients with optimal anticoagulation
(i.e., TTR>65%), a lower percentage of patients (10 to
32.25%) achieved this target. The maximum percentage
(32.25%) was reported by Tunisia prospective study [43].
In the same way, the Lithuanian (20%) [53] and Brazil-
ian studies (31%) [60] studies reported a similar range of
patients who achieved TTR above 65%. However, a study
that evaluated the TTRs in four European countries in
AF patients found that 44.2 to 47.8% of patients achieved
TTR above 70% and with a higher percentage (65.4%) in
United Kingdom patients [66]. A higher percentage of
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patients with optimal anticoagulation was also reported
in Canada [19]. A lower percentage of patients in achiev-
ing recommended TTR may indicate a higher likelihood
of suboptimal anticoagulation with warfarin in Africa
countries which mandate a significant room for improve-
ment of anticoagulation control in countries across low-
income countries including Africa. Decentralization of
anticoagulation care, together with expanded access to
anticoagulants and monitoring, and enhanced support
to practitioners and patients, developing and using initia-
tion and maintenance/adjustment dosing protocols that
developed by taking consideration of locally relevant fac-
tors into account is crucial to achieve better anticoagula-
tion control in resource-limited settings [64].

Our review also explored factors associated with poor
anticoagulation in patients receiving warfarin therapy.
Having heart failure, renal dysfunction, and pulmonary
hypertension comorbidities, taking more than two drugs
along with warfarin, presence of interacting medica-
tion with warfarin, different socio-demographic char-
acteristics, history of hospitalization, and frequent INR
monitoring were identified as predictors of poor anti-
coagulation. A plethora of literature showed contro-
versial results on the association of age with poor TTR.
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This review study conducted by Prinsloo et al., in South
Africa, showed patients less than 50 years had worsened
INR control [38]. A Swedish study reported this correla-
tion the other way round that is the presence of correla-
tion between improved TTR and older age [67]. However,
the quality of anticoagulation was minimal in the aged
population, and there was a negative association between
age and TTR levels in a study conducted in Turkey [54].

Having congestive heart failure as a comorbidity was
reported as an independent predictor of poor control of
anticoagulation in three studies included in this review
[36, 40, 43]. This effect was also documented in patients
with non-valvular atrial fibrillation in a private setting
in Brazil among patients with atrial fibrillation, and in,
Israel [68] among patients with non-valvular atrial fibril-
lation in primary care (Fantas-TIC Study) [69]. This
might be due to abnormal blood flow in patients with left
ventricular dysfunction (including regional areas of dys-
kinesis or aneurysm) resulted in the development of LV
thrombus. While all the components of Virchow’s triad
may apply to HF patients, blood flow abnormalities are
presumed to play the biggest role in imparting stroke risk
[70]. This implies that having heart failure may be con-
sidered a double burden in managing/ controlling anti-
coagulation in these patient populations. Furthermore,
patients with comorbidities require more drugs/polyp-
harmacy for their management, which makes them more
vulnerable to warfarin drug interactions which in turn,
affect optimal anticoagulation [31, 40].

Strength and limitation of study

This systematic review is the first to show anticoagula-
tion control and outcome in different African countries
by characterizing time in therapeutic range and other
secondary outcomes. The review has some limitations.
First, we included only articles reporting in the English
language, which may result in the loss of some important
studies and thereby underestimation of the findings. Sec-
ond, the practice of AMS varies across the studies, which
require further assessment of TTR pooled estimates.
Third, some relevant data (e.g., the incidence of throm-
botic and bleeding events) were not reported in most of
the studies. Finally, the results of this systematic review
may not be representative of all Africa countries as there
might be studies that were not included and also due to a
limited aspect of care provided in these regions.

Conclusion and recommendations

Oral anticoagulation control was suboptimal in patients
taking warfarin in Africa as evidenced by low TTR
when compared with the recommended target by dif-
ferent international guidelines to achieve optimal
anticoagulation. Special emphasis should be given to
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improving AMS in Africa region by working towards
optimizing anticoagulation and decreasing harms
(thromboembolic and bleeding events) in patients tak-
ing anticoagulation. Moreover, establishing dedicated
anticoagulation clinics led by pharmacists or multi-
disciplinary teams using standardized approaches in
Africa health care settings may achieve better antico-
agulation control than routine models of care, where
anticoagulation patients are seen as part of the general
patient mix.
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Pupose: To explore the challenges of anticoagulation management (AMS) and assess the need for establishing a pharmacist-led
anticoagulation clinic (PLAC) at Tikur Anbessa Specialized Hospital (TASH) in Addis Ababa, Ethiopia.

Methods: We conducted a qualitative study at TASH. Using a semistructured interview guide, we interviewed 15 physicians from
different specialties, heads of pharmacy and laboratory departments. We also included 20 patients to explore their general perceptions,
and experiences with and challenges of AMS; and the need to implement PLAC in the hospital.

Results: Only three physicians responded that they had protocols for initiating and maintaining warfarin dosing. Having protocols for
venous thromboembolism (V'TE) risk assessment, VTE prophylaxis and treatment, bleeding risk assessment, and contraindication to
anticoagulant therapy were reported by seven, six, four, and three participants, respectively. Lack of trained healthcare professionals
and a separate AMS clinic, inconsistency in INR testing and anticoagulant availability, and longer appointment times were the biggest
challenges of the existing AMS, according to 80% of respondents. Fourteen patient respondents indicated that their satisfaction with
the AMS was affected by long wait times and inconsistent availability of anticoagulants and INR testing. The head of the laboratory
stated that the facilities for INR testing are inadequate and affect the quality of AMS and customer satisfaction, and supplemented by
the head of the pharmacy by adding irregularities of supplies and inadequate counseling on anticoagulants. Respondents suggested that
there is a need to establish a PLAC with well-adopted standard operating procedures, qualified manpower, adequate training of
assigned staff, and sustained supply of anticoagulants and INR testing.

Conclusion: The hospital’s AMS is not optimal to provide adequate services during the study period. Based on these findings and
recommendations, the supporting literature, and the experiences of other facilities, the PLAC was established in TASH.

Keywords: anticoagulation, need assessment, anticoagulation management service, pharmacist-led anticoagulation clinic, Ethiopia

Introduction

Thrombosis is pathological clot formation caused by inappropriately activated hemostasis without a bleeding event. The
adequacy of primary prophylaxis for venous thromboembolism (VTE) in terms of type, dose, duration, and prevention of
prolonged complications must be considered in the treatment of VTE.! Warfarin is the standard therapy for patients with
VTE. Its efficacy in preventing and treating thromboembolism is well established. The percentage of time the interna-
tional normalized ratio (INR) is within the therapeutic range is used to predict the efficacy and safety of warfarin
therapy.> It is risky to use warfarin in clinical practice without considering factors such as the narrow therapeutic
window, variability in dose-response, numerous drug and food interactions, miscommunication between patient and

physician about dosing, and lack of patient compliance.*”’
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The complexity of anticoagulation management has led to the development of different models of care in many countries,
including patient self-management, anticoagulation clinics, and pharmacist-led services. Mechanisms such as consistent
monitoring, warfarin dosage adjustment algorithms, early identification of patient risk factors, standardized and continuous
patient education, and pharmacist-managed anticoagulation clinics (PMACs) achieve better patient outcomes than traditional
models of care.® ! Young et al reported that patients in a pharmacist-led anticoagulation service spent significantly more TTR
(73% vs 65%, p <0.0001) than the usual medical care (UMC) group. Another study documented a significant increase in the
percentage of INR within the target range in PMAC (65.1%, p < 0.005) compared to UMC (48.3%). In addition, the rate of
hospitalizations was 6.5 and 28.2 events per 100 person-years in the PMAC and UMC groups, respectively. !>

In a retrospective cohort study by Aidit et al, pharmacist involvement had a positive effect on PMAC, as reflected by
pharmacist acceptance of recommendations (p = 0.01).13 A recent systematic review and meta-analysis showed a lower
risk of overall, minor bleeding, and thrombosis with pharmacist led anticoagulation management.”

In a study conducted in Mekelle in the Tigray region of Ethiopia, almost all patients were taking medications that
interact with warfarin. At least one abnormal drug interaction was present in 50% of the study participants. Twenty-two
(16.5%) patients developed bleeding complications.'* Several studies conducted at TASH pointed to the poor quality of
AMS, as evidenced by low TTR (29%),'” inadequate knowledge of patients and medical staff about warfarin therapy,'®!’
and poor practice in VTE risk assessment and inadequate use of thromboprophylaxis.'®!? In Ethiopia, oral anticoagulants
with more predictable pharmacological properties than warfarin are occasionally available. Therefore, warfarin is still the
main treatment and prophylactic option for thrombosis and related events because of the high cost of these drugs. In
Ethiopia, patients taking warfarin are managed by physicians in UMC, as is the case for general patients. Therefore, the
aim of this qualitative study was to identify the challenges of AMS and the gaps that exist in the current AMS; and to
assess the need for establishing a PLAC in Tikur Anbessa Specialized Hospital (TASH) in Addis Ababa, Ethiopia.

Methods

Study Area
The study setting was Tikur Anbessa Specialized Hospital (TASH). TASH is the largest tertiary teaching hospital in Ethiopia
and has more than 700 beds. In TASH, ten thousand patients require anticoagulants and antithrombotics for VTE management.

Study Design and Period

The design was a qualitative study. We interviewed physicians (various specialties), heads of pharmacy and laboratory
departments, and patients using a semi-structured questions guide. The interview explored perceptions and experiences
towards the AMS at TASH and PLAC establishment needs in TASH.

Eligibility Criteria and Sampling Technique

Study participants’ (key informants) selection was by using a purposive sampling technique based on their rich
experience in the area of AMS. Accordingly, 15 physicians from different specialties, heads of pharmacy, and laboratory
departments were included in this study. We also included 20 patients from those who had follow-up at the cardiac clinic
of TASH, and taking warfarin using a simple random sampling technique. Seriously ill patients and physicians with
minimal role and experience in AMS did not partake in the current study.

Data Collection and Management

The collection of data was by using thematic content analysis. A semi-structured interview guide was used by
interviewing 15 physicians from different specialties, heads of pharmacy, and laboratory departments. We also included
20 patients to explore their overall ideas, perception, experience about AMS and the challenges of AMS, and the need to
establish PLAC in the hospital. The prepared questionnaire for interview purposes includes questions that explore the
knowledge of participants on the anticoagulant regimen they were taking, the sufficiency of counseling service, the
availability of anticoagulants, and INR test, participants’ suggestions on the UMC AMS, and their overall satisfaction
with TASH AMS. Moreover, the questionnaire included questions that addressed possible ways to improve the AMS of
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TASH. Then, observation was made to have a clear picture of the current workflow of AMS and its structure. The
interview guide questions were developed from different works of literature.

Data Quality Assurance

Two experienced clinical pharmacists validated the instrument for clarity, simplicity, and comprehensibility and modified
it before the interview began. The English version of the interview guide for interviewing patients was translated into
Ambharic and then translated back into English to maintain consistency or to compare the translations with the original
text for quality and accuracy and to assess equivalence of meaning between the source and target texts. In case of
discrepancies during transcription, translation, back-translation, and coding, consensus was reached through discussions
with the investigator. The Amharic and English versions were used to interview patients and medical staff, respectively,
in the study. An interview lasted an average of 15 to 40 minutes. An audio recording was made for those who were
willing, and a note was made for those who refused to record their voice.

Data Collectors

Two postgraduate students in Pharmacy Practice from the Department of Pharmacology and Clinical Pharmacy, School
of Pharmacy, Addis Ababa University were engaged in collecting data from health professionals and another post-
graduate student from the same program collected data from patients. Data collection was supervised by the principal
investigator of this study to ensure consistency and quality of data. The data collectors received one day of training on
how to approach study participants and conduct the survey.

Data Analysis

A thematic analysis approach was used to analyze the data. Data analysis was based on the identification of key themes by
two authors (TAT and AAA). Both the unrecorded (noted) and recorded interviews were transcribed verbatim, and the raw
data were assigned to different themes. Participating patients were assigned code numbers from P1 to P20, and physicians
were coded MD1 to MD15 at MD. We used these codes to describe each participant’s individual outcomes when necessary.

Ethical Considerations

Ethical approval was obtained from the Ethics Review Committee of the School of Pharmacy, College of Health Sciences
Addis Ababa University (ERB/SOP/27/10/2018). All participants were provided informed consent before participating in
the study. Study participants were informed that the information they provided was kept strictly confidential. Personal
identifiers were not used in the analysis and data were analyzed in aggregates.

Results

Socio-Demographic Characteristics of Healthcare Professionals

A total of 17 health professionals were interviewed. Fifteen of them were physicians, 1 pharmacist (head of the
pharmacy), and 1 medical laboratory technician (MLT) (head of the laboratory). With the exception of 1 participant,
they were all male and aged between 30 and 59 years (Table 1).

Experiences and Opinions of Health Professionals on AMS

For the analysis and interpretation of the results, a thematic content analysis was conducted in six core thematic
categories. The adequacy of the current institution to provide adequate AMS, availability of resources (functional
protocols, coagulation tests, and anticoagulants), challenges of AMS and proposed solutions, quality of AMS, benefits
of establishing PLAC, and the role of clinical pharmacists in PLAC were the main themes identified.

Suitability of Current Setup to Provide Adequate AMS
The majority of study participants (13, 86.67%) indicated that the facility was not suitable for providing optimal AMS in
the hospital. The lack of a dedicated clinic was repeatedly cited by 60% of respondents as the main reason for the
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Table | Socio-Demographic Characteristics of Healthcare Professionals (N=17)

Variables N (%)
Sex Male 16 94.12
Female | 588
Age (in years) 30-39 7 41.18
40-49 6 35.29
50-59 4 23.53
Maximum qualification Cardiologist (Adult and Pediatric) 6 35.30
Surgeon (Cardiothoracic and Orthopedic) 3 17.65
Hematologist/Oncologist 3 17.65
Pharmacist and MLT (Pharmacy and Lab Heads) | 2 11.76
Gynecologist and Obstetrician | 588
Emergency Medicine Specialist | 5.88
Internist | 5.88
Year of experience in managing anticoagulation (in years) | 2-5 7 4]1.18
610 4 2353
>10 6 3529

inconvenience of setting up AMS. In addition, four respondents stated that the workload and overcrowding of the facility
result in patients who need AMS receiving less attention because they are treated the same as others. This was reinforced
by a statement from two respondents.

[esemed ] The delay in getting coagulation test (MD1) and the lack of a separate determination corner in the hospital make the
facility poor for providing necessary AMS to patients. (MD12)

In contrast to this statement, two other respondents indicated that the facility is adequate for providing AMS.

The setup is good for providing appropriate AMS because there are multiple specialties (MD 4) and well-trained staff (MD5) in
the hospital.

Availability of Resources
Respondents indicated that lack of resources to provide anticoagulation services was one of the barriers to clinic operations.
In terms of resources, functional protocols, coagulation tests, and anticoagulants were most commonly mentioned.

Functional Protocols

Regarding the availability of functional protocols/manuals, respondents indicated that there is no single department/clinic
that has all the necessary protocols/manuals that assist delivering optimized AMS. However, the most responses were to
the questions about risk stratification for VTE development assessment, and VTE prophylaxis and treatment protocols,
which were answered by 7 (46.67%) and 6 (40%) respondents, respectively. It was mentioned that most clinical units did
not have the other protocols/manuals, as their existence was reported only by 6.67% to 20% of the study participants
(Table 2). The lack of an organized team to develop the protocols/manuals was cited by 5 respondents as the main reason
for not having the protocols. Two physicians suggested that the development of these protocols/manuals was the
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Table 2 Physicians’ Response to the Availability of Functional Protocols for Providing AMS (N=15)

SN Functional Protocols No. of Response
Yes No

| Warfarin initiation dosing protocol 3 12
2 Warfarin maintenance dosing protocol 3 12
3 Indication, target INR and duration of anticoagulation 3 12
4 Frequency of INR monitoring | 14
5 Risk stratification for VTE development assessment 7 8

6 Protocol on VTE prophylaxis and treatment 6 7.

7 Risk stratification for bleeding assessment 4 I
8 Contraindication to warfarin and other anticoagulant therapy 4 I
9 List of drugs that interact with warfarin and their management | 14
10 Warfarin reversal protocol with elevated INR | 14
I Patient education on anticoagulation protocol | 14
12 Anticoagulation management during pre and post-operative 2 13

responsibility of other clinical departments, such as cardiology and hematology, which have the greatest burden of
patients requiring anticoagulation therapy.

Availability of Coagulation Tests and Anticoagulant Drugs

Regular availability of coagulation tests (prothrombin time (PT), activated thromboplastin time (aPTT), INR) was
reported as poor by 5 (33.34%) of the participants. A similar number of respondents answered that the availability of
these important tests is rare/not constant. However, one physician responded that they are quite readily available in the
hospital. Regarding the availability of anticoagulants (oral and parenteral), 40% of respondents indicated that they are
“fairly well” or “well” available. Conversely, the same number of physicians stated that the availability of these vital
anticoagulants was “not consistent or not constant or not regular or not sustained.” In contrast, the remaining 20% of
study participants said the availability of these agents was poor at the hospital.

Regarding the waiting time for INR test values from the laboratory, study participants had different experiences/
views. Thus, long waiting time (>3 days), 2—3 days and 1 day were described by 40, 33.34 and and 5.34% of the
respondents respectively. However, two study participants stated that they had no information about the waiting time for
INR value. The reliability of INR values was described as good, moderate and less reliable/bad/doubtful by 5.34, 33.34%
and 20% of the study participants respectively. The remaining (40%) participants were unaware of the reliability of the
INR values they received from the laboratories.

Challenges of Anticoagulation Management Service

Trregular availability of coagulation profile tests and anticoagulants was cited as the main challenge to providing the
required AMS in the hospital studied, and a supply problem was quoted as the reason for the irregularity. In addition,
most study participants explained the consequences of the unavailability of the tests and medications.

This exposes patients to high costs for INR determination and obtaining medications drug outside the hospital from private
pharmacies. (MDG6)

One respondent explained his organization’s challenges as follows:

[....] we have limited knowledge about the interaction of anticoagulants with other drugs and the duration of anticoagulation,
which affects the quality of anticoagulation therapy. (MD 1)

Another study participant explained the AMS challenge in the hospital as;
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There are problems with compliance in continuing thromboprophylaxis in many patients for the specified period after surgery
once they are discharged from the hospital, resulting in our patients being readmitted to the hospital for recurrent thromboem-
bolic events (TEs). (MD4)

Inadequate patient education strategies, difficulty with timely consultations, a lack of beds to admit patients who
developed TE, a longer wait time for patients requiring frequent follow-up and monitoring, unreliable INR results, and
the lack of hospital/national INR target ranges (rather than relying solely on international recommendations) were cited
mentioned by one participant as the greatest challenges of AMS in the hospital studied. In addition, 4 (26.67%)
respondents indicated that the lack of clear standard operating procedures (SOPs) is one of the key challenges of the
current AMS. The same number of study participants cited workload at the current facility as another key challenge, as
patients seeking AMS do not receive the attention they need in such a busy clinical environment. Another key challenge
cited by almost all respondents was the lack of a separately responsible clinic staffed with qualified professionals to
manage AMS-related activities.

Proposed Solutions to Address Anticoagulation Management Service Challenges
Respondents to the study proposed various solutions to overcome the existing AMS problems. Nime (60%) and 8
(53.34%) study participants suggested the provision of coagulation profile testing (aPTT, PT, INR) and anticoagulant as
a key way to improve AMS, respectively. Two-thirds of respondents indicated that anticoagulation should be managed
centrally, ie, in one unit by creating a responsible multidisciplinary team (MDT) to address current gaps in AMS in the
hospital. In addition, two physicians reminded that qualified healthcare professionals (HCPs) with adequate training are
essential for providing optimal AMS.
Another respondent suggested as a solution to the AMS challenges:

[...] the use of antithrombotics that do not require laboratory monitoring (INR) as a method to improve AMS, as we have not
been able to optimize anticoagulation with a drug such as warfarin that requires frequent INR monitoring. (MD14)

Timely consultations, development of SOPs, and performing coagulation testing in dedicated hemostatic laboratories
(each mentioned by one respondent) were also suggested solutions for addressing existing problems with AMS in their
hospital.

Quality of Anticoagulation Management Service
Two-thirds of the participants described the quality of AMS in the hospital as poor, declaring it as”not adequate/not good/
below standard/suboptimal.”” On the other hand, 5 (33.34%) of the physicians described the quality as satisfactory, using

2,

words such as “average”, “reasonably good,” and “fairly to good.”

Advantages of Establishing a PLAC

All respondents indicated that the establishment of a functional PLAC in the hospital has great benefits in improving the
quality of care for patients requiring anticoagulation therapy.

More focused and efficient patient care will be provided if PLAC is opened and functional in our hospital. (MD1)

However, a few respondents emphasized the importance of the assignment of HCPs to the service and the consistency of
the service. This was reinforced by the following statements from respondents.

Opening the clinic alone will not solve the problems associated with AMS if well-trained HCPs are not assigned and if the
consistency/sustainability of the service is not ensured. (MD9, MD10, MD12)

PLAC improves regular follow-up of patients and optimizes anticoagulation therapy. (MD 11, MD 13)

[...] better patient follow-up and education and optimized anticoagulation management will be achieved if this new clinic is
opened in the hospital. Finally, he stated that the establishment of a functional clinic is essential. (MD15)
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Another participant adds a statement that supports this:

[...] a PLAC is very important in our hospital, but the issue of ownership and the specific training of the staff assigned to the
clinic are very important issues to consider before setting up the clinic. (MD14)

Finally, 6 (40%) of the participating physicians emphasized the need to ensure the sustainability of the clinic without
interruption.

When asked about the importance of working as MDT, ie, with the pharmacy team in PLAC, most respondents
indicated that it was “very important”, “very encouraging and necessary,” and “highly recommended and very good” to
work in a team.

The Role of Clinical Pharmacists in PLAC

Regarding respondents’ perceptions of clinical pharmacists’ involvement in PLAC, 5 (33.34%) indicated that they will
contribute tremendously to improving patients’ follow-up of their anticoagulation therapy. Two respondents described
that clinical pharmacists will have a tremendous impact by providing a list of medications that interact with
anticoagulants.

This was reinforced by one respondent as follows.

Clinical pharmacists in the PLAC are helpful in addressing the problem of drug interactions/complications, and medication
adherence. (MDS)

Laboratory and Pharmacy Heads Perspectives
When questioned by the laboratory head about issues related to INR testing in the hospital, the respondent stated that:

[...] there is no enough INR testing equipment and reagents needed for INR testing in the hospital.

In addition, the respondent recommended that a regular supply of these commodities is essential to ensure good quality of
service and increase patient satisfaction with AMS.

[...] a separate INR machine is required in the proposed clinic and also the laboratory department will assign one or two
laboratory staff to work in the clinic.

The head of the hospital’s pharmacy department responded that

[...] there is an irregular supply of anticoagulants, especially warfarin, and inadequate education and counseling on the use of
anticoagulants due to the workload and lack of a dedicated room.

In addition, this respondent said that

[...] there is no standard protocol for warfarin dosing and counseling. Also, nothing has been done with other departments
regarding AMS and the establishment of PLAC.

However, an interviewee pointed out there is a need to establish a PLAC with a well-adopted SOP, qualified staff,
sufficient training for assigned staff, and a sustainable supply of anticoagulation medications.

Patients’ Experiences and Opinions on the Current AMS
An interview was conducted on 20 patients (P) (8 males and females). The median age was 51 years (range 19-72).

Availability of Warfarin and INR Testing
Regarding the availability of INR tests and warfarin, almost all clients complained about the unavailability of INR tests
and the drug warfarin. This was confirmed by the statement of one patient.

Most of the time, I could not find the drug warfarin at the hospital. The same is true for the INR tests. (P2)
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Another respondent confirmed this thought,

The problem is not only getting the drug and the test in the hospital, but also finding them outside easily. We are looking for it
all over Addis Ababa. (P4)

Considering the problem of unavailability, patients are forced to get them from outside the hospital, which involves
additional costs.
This was further strengthened by a quote from a 48 years old male patient

There is a big price difference between the hospital and other sources. It’s expensive in the other sources and we can not afford
it permanently if we keep getting it from an outside source. (P14)

Warfarin being the most used anticoagulant, INR testing is a must regularly for patients.
One respondent said:

‘We really want the test to be done in the hospital. Without it, the drug warfarin is worthless to us. (P7)

Anticoagulation Management Service Challenges
Patients discussed several factors about AMS challenges in the hospital. Most patients agreed on the general problems,
with slight differences in problem depth and perspective. The commonly mentioned challenges were inadequate patient
waiting area, high patient load, unavailability of the card, and poor hospitality.

One 64-year-old patient described the situation as follows:

There are not enough patient waiting areas for patients like us. Moreover, the space/waiting area is not comfortable for patients.
(P12)

In addition, most patients also complained about the patient load.

One patient said:

The problem with patient card management is another limitation in the delivery of UMC services. Some of the
patients reported how difficult it is for them to get their cards for treatment from the card room.

Because of the large number of patients using the service, I did not have enough time to ask for a consultation and inform the
doctor properly about my situation. (P11)

A 72-year-old patient said:
For an old man like me, looking for a lost card is a burden. I look for it by myself from one building to another (P18)

Regarding card administration, more than 10 patients complained about the poor hospitality they receive from card
administration staff and nurses.
One patient said:

When I look for my card, the officers do not respect me. Even with my card, they insult me. (P12)
Another patient corroborated:
The nurses are always angry with us. They are enraged, irritable, apoplectic, ignore and despise us for no reason. (P7)

In addition to the challenges, most patients also offered suggestions on how to solve the problems. The solutions can be
summarized in three main points. A separate room should be available for service, additional health professionals should
be hired, and INR testing should be available in the hospital.

In this context, one patient said:

How can I ask for a consultation? How can I maintain my queue for service in such a crowd? If we do not have a separate room
for service, we will not get good service. (P9)
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Patient load is mentioned as a major challenge. They suggested that more professionals are needed to reduce the
workload.

When asked about patients’ satisfaction with AMS, almost half of the patients were poorly satisfied with the services
they received.

Discussion

In this qualitative study, we explored the challenges of AMS and assessed the need for establishing a PLAC at TASH from
the perspective of healthcare professionals and patients receiving long-term oral anticoagulants (warfarin). Most study
participants indicated that the current AMS is not adequate to provide appropriate services, citing lack of prerequisites (basic
infrastructure) such as a separate clinic/room, hospital/country-specific INR target ranges and functional work protocols,
longer office hours, unreliable coagulation testing, and high workload. In addition, poor availability of coagulation tests and
anticoagulants, longer waiting times for INR testing and AMS service utilisation, and lack of trained professionals to provide
AMS were among the most frequently cited drawbacks affecting AMS quality in the hospital studied.

The inadequate facilities identified in this study (lack of a dedicated anticoagulation clinic and a separate corner for
coagulation testing), workload and overcrowding, long waiting and appointment times) may affect the quality of AMS.
A study conducted by Anakwue showed that the structure of anticoagulation in Africa is poorly developed.®

Specialized anticoagulation clinics (AC) that use standardized procedures achieve better control of anticoagulation
than UMC, where patients requiring anticoagulation are seen as part of the general patient population, which is not
common in sub-Saharan Africa, including Ethiopia.21 A study conducted at a Malaysian tertiary hospital by Thanimalai
et al showed that patients in the warfarin medication therapy adherence clinic (WMTAC) had significantly higher actual
TTR (65.1 vs 48.3%; p < 0.05), lower admission rate (6.5 vs 28.2 events per 100 person-years), and lower bleeding
incidence compared with the UMC group.’® Another systemic review and meta-analysis showed that the risk of
hemorrhagic events and thrombotic events decreased significantly in pharmacist-led anticoagulation management groups
compared with other management models.® Furthermore, a series of randomized clinical studies from elderly rural
patients receiving warfarin in Croatia showed that pharmacist interventions improved median TTR significantly (93 vs
31.2% for intervention and control, respectively; P < 0.001),%* report of lower cumulative incidence of adverse dmug
reactions in the intervention group (6-months rate 29% vs 85% for intervention and control, respectively;>* and also
improved health-related quality of life significantly in the intervention group by scoring lower to all domain of
satisfaction questionnaire (median being 86.5 and 66.0 in the control and intervention groups, respectively; p <
0.001), indicating the higher health-related quality of life.>*

Facility-specific protocols are critical to the delivery of optimal, high-quality AMS care by minimizing decision
variability among working healthcare providers.”® However, the current study found that essential work protocols for
AMS care were rarely found in the hospital (Table 2). The lack of validated guidelines/protocols for the local population
has been shown to lead to inconsistent practice among hospital prescribers, with a wide range of warfarin initiation doses
being used and adjusted for non-therapeutic INRs.>” This requires the collaborative work of experts from different
disciplines who organize purposefully to develop and modify hospital guidelines and protocols.

Regarding the availability of INR testing in the study, issues were raised by physicians and patients. Both participants
confirmed that the test is often unavailable on the hospital campus when they need it. Even when it is available, there is
the problem of inconsistency and delayed reporting of INR results (long wait time), which discourages patients from
taking the test and forces them to get tested from an outside source. When the test is from an external source, laboratories
in Addis Ababa are not easily accessible due to lack of awareness, transportation, and other factors, INR testing is much
more expensive in private laboratories than in government hospitals, and test results from external sources are not always
reliable. Test calibration varies from laboratory to laboratory and standards of practice differ, so results may be biased.”
These performance limitations impact prescribing physicians’ timely and outcome-based anticoagulant dosing decisions.

To address the above service-related issues, INR testing should be performed from the point of care, a central
laboratory should be established within the hospital, the waiting time for the INR test report should be shortened, and
work should be done on the continuous provision of the testing service when available.>! As commonly described by
physicians and patients, the inadequate availability of anticoagulants such as warfarin in the study hospital forces patients
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to obtain the drugs from private sources at high cost. Furthermore, this contributes to poor adherence and suboptimal
anticoagulation outcomes, which may lead to thromboembolic events.?

Inadequate knowledge about anticoagulation, particularly about the interaction between warfarin and other drugs, was
another challenge most frequently cited by physicians in providing the expected AMS. A study conducted by Dejene et al
at the same hospital confirmed this finding, with only 9.8% of healthcare providers correctly answering the question
about medications that may interact with warfarin.!” Longer waiting times for patients requiring frequent follow-up and
monitoring have been cited as a barrier to existing AMS services. However, many international guidelines and validated
institutional manuals suggest a patient-specific INR monitoring frequency that takes into account factors such as duration
since warfarin initiation, nontherapeutic INR levels, presence of medications that interact with warfarin, presence of
disease, and comorbidities that affect INR levels 513-26:30-36

Provision of facilities for coagulation testing and anticoagulants, management of anticoagulation in a dedicated central
facility, assignment of trained HCPs, SOPs, and timely counseling were the main solutions recommended by most HCPs
involved in the study. Providing blood thinners and coagulation tests, increasing the number of trained healthcare professionals,
and establishing dedicated (separate) rooms for AMS were also suggested as solutions by patients. This was reinforced by
statements from the Anticoagulation Forum in its guidance on the core elements of anticoagulation stewardship programs.’

Regarding the overall assessment of the quality of AMS in the hospital, it was described as suboptimal by the
majority of physicians. Similar quality concerns were frequently expressed by patients, citing poor anticoagulation
counseling, prolonged unavailability of INR testing in the hospital, which affects anticoagulation monitoring and
satisfaction with AMS, and poor control of anticoagulation, which puts patients at risk of developing warfarin-related
complications such as thromboembolism and bleeding.>

The establishment of a PLAC in the hospital has been proposed by all HCPs to improve the quality of care for
patients requiring anticoagulation therapy through targeted and efficient patient care, improved patient education and
care, optimization of AMS, and incorporation of a multidisciplinary team approach. Studies from Saudi Arabia,®
Malaysia,’* Sudan,*® China,*! and Thailand** reported that the quality of AMS improved in patients in PLAC with
a higher percentage of TTR compared with patients in UMC.

PLAC pharmacists provide patient education and pharmaceutical counseling to those who had been taking warfarin
for a long period of time, but in whom the prothrombin time-i value was unstable and sometimes outside the target range.
Accordingly, management, education, and counseling on anticoagulation therapy in ambulatory patients are critical for
better treatment outcomes. A study conducted in Japan confirmed the pharmacist’s pivotal role in providing information
to facilitate patient education, positively influence appropriate anticoagulation therapy for AF, and improve patient
satisfaction.”® Improving AMS through the establishment and functioning of PLAC will be more effective if approached
as a multidisciplinary team (consisting of pharmacists and physicians) working in the clinic and putting patients at the
center of the process.”! This has been supported by studies done elsewhere on anticoagulation management.>*

Based on the findings from this study and recommendations from the literature on the importance of improving AMS,
the PLAC was established in April 2018 at TASH. The Anticoagulation Protocol, which provides guidance on antic-
oagulation management, is used to support the work of the clinic. It is located in a multidisciplinary outpatient clinic of
the hospital. Since then, she has been providing AMS two days a week (Tuesday morning and Friday aftenoon) and
counselling by phone to patients with non-therapeutic INRs who cannot wait for the next clinic day for warfarin dose
adjustment. On average, 25 patients visit the PLAC daily, and each counselling session lasts about 10 minutes.

Strength and Limitation of the Study

Our study has some important strengths. It is the first study in Ethiopia to address the challenges of AMS and the need to
establish PLAC, which can serve as a basis for establishing and expanding PLAC service to other hospitals in the
country. This study identified gaps and opportunities for the establishment of PLAC in the hospital, which in turn helped
us to start pharmacist-led anticoagulation patient care. In addition, the study attempted to include the views of HCPs and
patients. On the other hand, the study also has some limitations. Although the researchers made every effort to interview
key informants to obtain in-depth information about the topic under study, some of them were unwilling to participate
(move or act with great haste) in the study.
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Conclusions

This study identified the general challenges of AMS and the need to establish PLAC. In summary, the hospital’s AMS is
not optimal to provide adequate services during the study period. Based on the results of the current study and the
experiences in other hospitals, the PLAC was established at TASH and provides anticoagulation care.
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Abstract

Anticoagulation management using warfarin is challenging in clinical practice. This study aimed to evaluate the knowledge, adher-
ence, and satisfaction with warfarin therapy and associated factors among outpatients at the Tikur Anbessa Specialized Hospital
(TASH) in Addis Ababa, Ethiopia. An interview-based cross-sectional study was conducted among 350 patients receiving warfarin
therapy at cardiac and hematology clinics of TASH. Anticoagulation knowledge assessment (AKA) questionnaires assessed the
patients’ warfarin knowledge. Adherence to warfarin was evaluated using the Morisky Green Levine Scale (MGLS), and patient
satisfaction with warfarin therapy was assessed using the |7-item anticlot treatment scale (ACTS). Binary logistic regression was
used to determine factors associated with the outcome variables, and p <.05 was used as the cut-off point to declare a significant
association. The mean AKA score was 59.35 + 13.04% (10.68 + 2.34 correct answers), and 82 (23.4%) of participants achieved a
passing score. Based on the MGLS, 192 (54.9%) study participants adhered well to warfarin. The mean level of satisfaction was
53.67 + 8.56, with mean scores of 41.93 + 7.80 and |1 1.74 + 2.43 in the ACTS burden and benefit subscales, respectively. One
hundred eighty-four (52.6%) patients were satisfied with warfarin therapy. The absence of hyperthyroidism was significantly asso-
ciated with poor knowledge of warfarin therapy (adjusted odds ratio [AOR] =4.28, 95% confidence interval [Cl]: 1.01-18.22).
Those living with family had a 56% lower chance of poor warfarin adherence (AOR: 0.44; 95% Cl: 0.21-0.93) than those living
alone. This study shows room for improvement in patient knowledge, adherence, and satisfaction with warfarin therapy.
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the need for warfarin adherence play a role in attaining the
desired therapeutic outcome while preventing adverse reac-
tions.” However, minimal patient knowledge about warfarin
therapy was seen elsewhere, including only 13.9% of patients
receiving a passing score in Ethiopia,m a mean score of
59.39% in Hungarian patients,'' only 14.9% of Saudi
Arabian patients with adequate knowledge'? and 50% of the
patients with a poor knowledge score on oral anticoagulation
therapy in Indian study. 12

Medication adherence is integral to patient care to achieve
optimized anticoagulation control and outcomes. Poor adher-
ence to warfarin therapy has a significant effect on anticoagula-
tion control and is one of the most common barriers to obtaining
favorable anticoagulation outcomes.'> Previous studies have
shown that patients’ adherence to warfarin therapy is subopti-
mal, that is, in the range of 27.5%-54.9%. 12,14 Several
factors, including poor health literacy, lack of patient education,
complex dosing regimens, clinical characteristics, knowledge
of warfarin, low income, marital status, living arrangements,
and drug re%imens, play significant roles in warfarin
nonadherence.'>"'¢

The burden of anticoagulation treatment affects patient satis-
faction.® Patient satisfaction is critical for treatment adherence,
clinical outcomes, and healthcare utilization.'” The characteris-
tics of warfarin, including regular blood testing, lifestyle limita-
tions, and fear of bleeding, may result in reduced patient
satisfaction.'? Few studies have documented a moderate level
of patient satisfaction with oral anticoagulation therapy and
its impact on anticoagulation control in patients taking warfa-
rin.'™" Improving patient satisfaction with opioid agonist
therapy can result in better clinical outcomes and reduce the
risk of adverse events such as bleeding and thrombosis.”
Despite the importance of warfarin therapy and the known
factors influencing patients’ knowledge, adherence, and satis-
faction, studies in the Ethiopian context are lacking. This
study addressed this gap by evaluating patients’ knowledge,
adherence, and satisfaction with warfarin therapy, and identify-
ing the determinants of these outcomes in Ethiopia.

Methods
Study Setting

This study was conducted at the Tikur Anbessa Specialized
Hospital (TASH) and included patients receiving warfarin
therapy at cardiac and hematology clinics (CHCs). The clinics
are staffed with cardiologists, hematologists, cardiac and hema-
tology fellows, resident physicians, nurses, and support
members, and each clinic functions 4.5 days per week.

Study Design and Period

An interview-based cross-sectional study was conducted
between March 1 and June 30, 2023, among patients on warfa-
rin to evaluate their knowledge of, adherence to, and satisfac-
tion with anticoagulation treatment. We also collected the

clinical data of the study participants from the electronic
medical records (iCare system).

Source and Study Population

The source population was outpatients with follow-up at the
CHCs of the TASH, whereas the study population included
all patients who received anticoagulation management services
(AMS) in the same hospital, had been receiving warfarin
therapy, and fulfilled the inclusion criteria.

Eligibility Criteria

We enrolled patients aged >18 years who had been taking war-
farin for at least 6 months. However, we excluded patients who
were unwilling to participate, unable to complete the question-
naire in Amharic, critically ill, or had mental health issues, and
those with missing or incomplete medical and medication data.

Sample Size Determination and Sampling Technique

This study included all eligible patients who visited and
received AMS during the data-collection period. Accordingly,
we interviewed 397 study participants, and 350 were included
in the final analysis after excluding responses with incomplete
or missing information. For better representativeness, we
attempted to enroll a proportional number of participants per
week, based on the expected study population in that week,
until the end of the data-collection period.

Data Collection Instrument, Procedures, and Outcomes
Measurement

The data collection instrument was structured into 4 sections.
Section I gathered the study participants’ sociodemographic
and socioeconomic characteristics, while Section II consisted
of anticoagulation knowledge assessment (AKA) question-
naires. The AKA questionnaire was developed based on vali-
dated questionnaires from previous studies to assess patients’
knowledge of warfarin.'"'>?'?2 Eighteen multiple-choice
questions were administered, and the patients were asked to
choose 1 answer from the available choices for all questions.
Scoring was conducted using a dichotomous scale, with
correct responses as | and “incorrect” and “do not know”
responses as 0. The cumulative scores were presented as a per-
centage of correct answers, and adequate knowledge regarding
AKA ranged from 70% to 75%.%2%* In our study, at least 13
questions answered correctly (72.22%) were considered
passing scores. Section III evaluates patient adherence to warfa-
rin using the Morisky Green Levine Scale (MGLS).> 1t
included 4 questions with yes/no response options, with total
scores ranging from 0 to 4—3 levels of medication adherence.
The MGLS resulted in 3 levels of medication adherence based
on these scores: high, medium, and low adherence, with 0, 1-2,
and 34 points, respectively. The measurement was scored
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bivariate (0 = no, 1 = yes) to assess adherence to anticoagula-
tion treatment. A dichotomous definition of adherence based on
the MGLS is also commonly used, with 0 point indicating
perfect adherence and 1+ points indicating some level of non-
adherence. Potential reasons for nonadherence were also
assessed in a cohort of participants who reported <100% adher-
ence in the past 4 weeks. As the MGLS has been validated for
the broadest range of diseases, including patients with low liter-
acy, it is the most widely used scale in research. The last section
addressed patient satisfaction with warfarin therapy using an
anticlot treatment scale (ACTS). It is a robustly validated,
patient-reported instrument for measuring treatment satisfaction
with anticoagulants. It comprises 17 items across 2 subscales
(burdens and benefits). Thirteen items assessed the burden of
anticoagulant treatment (12-item burden scale and 1 global
question on treatment burden), and 4 items assessed the benefits
of anticoagulant treatment (3-item benefits scale and 1 global
question on treatment benefits). Study participants were asked
to rate their experiences of anticoagulant treatment during the
past 4 weeks on a 5-point scale of intensity (I=not at all, 2 =
a little, 3 = moderately, 4 = quite a bit, and 5 = extremely).
Reverse coding was used to calculate the burden scale, with
higher scores indicating higher satisfaction. The ACTS
burdens total score ranges from 12 to 60, and the ACTS benefits
total score ranges from 3 to 15, with a total score ranging from
15 to 75 scores.”® Patients were considered satisfied with the
anticlot treatment if they scored above the mean score for all
patients and dissatisfied if their score was below this cut-off
point.*” Data related to the patients’ clinical and medication
records were collected from the patients’ electronic records
(iCare system).

Data Collectors and Quality Assurance

Two pharmacists and 2 nurses collected the data. They were
selected based on their educational level, clinical and research
experience, and possible familiarity with serving patients who
have received warfarin therapy in one way or another. The
questionnaires for the exit interviews were prepared in
English, translated into Amharic, and translated again into
English to maintain consistency and facilitate better understand-
ing. The Amharic version was used to interview patients. The
instruments were reviewed and approved by a team of senior
clinical pharmacists, cardiologists, and hematologists for their
content, flow, completeness, and clarity to be used by data col-
lectors and their suitability for extracting the required informa-
tion before using them for data collection. The AKA, MGLS,
and ACTS have been validated and widely used to evaluate
the knowledge, adherence, and satisfaction of patients on oral
anticoagulants. We pretested the data collection tool before
data collection to ensure its quality, clarity, and feasibility of
use, after which amendments were made to its structure. A
l-day training session was given to the data collectors on
how to use data collection instruments, explaining the study
purpose to participants, approaching and obtaining verbal
consent, implementing sampling techniques, and conducting

interviews to collect and maintain data confidentiality. The
quality of collected data was ensured by reviewing and check-
ing for completeness.

Data Analysis

Data were analyzed using the Statistical Package for Social
Science version 27. Percentages and frequencies, mean (+stan-
dard deviation), and median (interquartile range) were used to
summarize the descriptive data. Logistic regression was used
to identify the determinants of knowledge, adherence, and sat-
isfaction among the patients taking warfarin. Variables with p <
.25 from the bivariable analysis were candidates for multivari-
able analysis to adjust for confounding effects. Odds ratios ()
(ORs) at 95% confidence intervals (CIs) were used to determine
the association between the independent and dependent vari-
ables. In multivariable analysis, p<.05 was used to declare
the significance of the association.

Ethical Considerations

Ethical clearance was granted by the School of Pharmacy
Ethical Review Committee (ERB/SOP/454/15/2022), and sub-
sequently by the Institutional Review Board of the College of
Health Sciences, Addis Ababa University (096/22/SoP).
Written informed consent was obtained from all participants
after they were provided with information about the purpose
of the study, why and how they were selected to be involved
in the study, and what was expected from them. To maintain
confidentiality, the research team avoided using personal iden-
tifiers and analyzed the data in the aggregate. The research team
handled the data obtained from the study participants with the
utmost confidentiality.

Results

Sociodemographic Characteristics of Study Participants

Three hundred fifty patients receiving warfarin participated in
the present study, among whom 245 (70%) were female, and
the mean age was 44.05 (x14.72, range = 18-82) years.
Most participants (55.7%) were married, and 70% resided in
Addis Ababa. Most participants (70.0%) were Orthodox
Christians, half (50.6%) had low monthly incomes (0-300
birr), and one-third (33.7%) of participants were unemployed.
Most participants (89.7%) lived with their families, and 75%
used community-based health insurance. The mean duration
of warfarin therapy was 5.95 years (+5.20 years) (range =
0.5-29.5 years), and participants received an average of 4.16
drugs (+51.76) (range = 1-40). Moreover, 29.7% of partici-
pants reported polypharmacy (Table 1).

Clinical Characteristics of Patients Receiving Warfarin

Most of the participants (76.4%) had at least 1 comorbidity that
did not require warfarin, most of whom had heart failure
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Table I. Sociodemographic Profile of Patients Receiving Warfarin Therapy.

Items of Description N % Mean + SD
Sex

Female 245 70

Male 105 30
Age in years

18-30 76 21.7

31-45 135 38.6 44.05 + 14.72

46-64 101 289

>65 38 10.9
Residence

Addis Ababa 247 70.6

Out of Addis Ababa 103 294
Marital status

Single 106 303

Married 195 55.7

Widowed/divorced/separated 49 14
Religion

Orthodox 246 70.3

Muslim 64 18.3

Protestant 40 1.4
Educational status

Unable to read and write 51 14.6

Primary school (Grades 1-8) 101 289

Secondary school (Grades 9-12) 110 314

Degree and above 45 12.9

Certificate/diploma 43 12.3
Family monthly income in Birr

0-300 177 50.6

301-2500 49 19.7 2367.61 + 3399.57)

2501-5000 69 14.0

>5001 55 15.7
Employment status

Unemployed/not working 128 36.6

Employed (paid work) 82 234

Housewife 67 19.1

Self-employed/private work 44 12.6

Retired 29 83
With whom do you live?

With family 314 89.7

Alone 36 10.3
Alcohol intake status

No 333 95.1

Yes 17 49
Smoking in the last 2 years

No 349 99.7

Yes | 0.3
Chat chewing status

No 347 99.1

Yes 3 0.9
Medical service coverage

Community-based health insurance 260 743

Out-of-pocket/paying 74 21.1

Free 16 4.6
Duration of warfarin in years

0.5-1 72 206

>|-5 126 36.0 5.95 + 5.20

6-10 102 29.1

>10 50 14.3
Number of medications received per patient

<5 246 70.3 4.16 + 51.76

>5 104 29.7
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(45.4%), valvular heart disease (41.4%), and hypertension
(24%). History of stroke and vascular diseases were recorded
in 189% and 11.1% of patients, respectively. The most
common indication for warfarin was atrial fibrillation (60%),
followed by valvular heart disease with left atrial/venous throm-
bus (13.1%), post mechanical heart valves (mitral and/or aortic
valves) (12.6%), and recurrent and/or unprovoked deep vein
thrombosis (10.6%). During the follow-up, 89 bleeding epi-
sodes and 64 all-cause emergency visits were recorded. The
details are presented in Supplemental File 1.

Knowledge of Warfarin Therapy

The mean AKA questionnaire score was 59.35 + 13.04%
(10.68 + 2.34 correct answers). None of the patients scored 0
or 100%, and 16.7% scored below 50%. The minimum and
maximum scores were 11.1% and 83.3%, respectively. All
patients correctly answered questions regarding risky activities
while taking warfarin. Seven of the questions were answered
correctly by at least 70% of the patients (71.7%—100%)
(Table 2). Questions “on the effect of high intake alcohol in a
single evening” and “how to eat green leafy vegetables while
on warfarin” were answered correctly only by 6.9% and 9.4%
of respondents, respectively. Similarly, frequently incorrect
questions covered knowledge of the INR target range, decisions
on advice regarding the consumption of herbal supplements,
conditions/actions that may have a significant effect on warfarin
work, INR value above the target range, and warfarin drug

interaction, as 42.3%-76.3% of patients did not select correct
responses.

Of the 350 patients who participated in the study, 82 (23.4%)
achieved a passing score and they answered at least 13 ques-
tions correctly (Figure 1).

Adherence to Warfarin

Based on the MGLS, approximately one-third (34.3%) of the
participants indicated that they had forgotten to take warfarin
during the past 4 weeks (Table 3).

In this study, 54.9% of the participants adhered well to their
warfarin (Figure 2).

Reasons for Nonadherence to Warfarin

Among the cohort participants who reported <100% adherence
in the past 4 weeks, self-reported reasons for medication nonad-
herence were asked, and 11 potential reasons for nonadherence
were identified. Forgetfulness (67.7%) was the most self-
reported reason, followed by fear of warfarin side effects and
workload/being busy, as both were reported by 15.2% of non-
adherent study participants (Figure 3).

Satisfaction With Warfarin Treatment

The mean level of satisfaction was 53.67 + 8.56, with mean
scores of 4193 + 7.80 and 11.74 + 2.43 in the ACTS
burden and benefit subscales, respectively. In this study, 184

Table 2. Study Participants’ Knowledge of Warfarin Therapy Based on AKA Questionnaire.

Answered Correctly Answered Incorrectly

SN Items Description (questions) n (%) n (%)
| What is the indication of warfarin? 319 (91.1) 31 (9.1)
2 For how long do you need to take warfarin once it is started? 231 (66) 119 (34)
3 Which of the following food items most likely would interfere with your warfarin? 315 (90) 35(10)
4 The best time of day for you to take your warfarin is 286 (81.7) 64 (18.3)
5  While out with friends for dinner, you have just finished your third glass of wine. This 24 (6.9) 326 (93.1)
amount of alcohol consumed in a single evening will
6  Eating green leafy vegetables while on warfarin you 33(94) 317 (90.6)
7 You just remembered that you forgot to take your last evening warfarin dose. You would 218 (62.8) 132 (37.7)
8  Which of the following activities are riskier while taking warfarin? 350 (100) 0(0)
9 While on warfarin, for which of the following would you go directly to the emergency 279 (79.7) 71 (20.3)
room?
10 If you ran out of your prescription for your warfarin, you would— 251 (71.7) 99 (28.3)
Il The results of your INR test tell the physicians /pharmacists 309 (88.3) 41 (11.7)
12 What do you need to remember when making a dental appointment while taking warfarin? 278 (79.8) 72 (20.6)
13 What is your target INR range? 162 (46.3) 188 (53.7)
14 Your neighbor brings over this great “all-natural” herbal supplement that she bought froma 83 (23.7) 267 (76.3)
traditional healer. She says this helps all her aches and pains and recommends taking it
when you ache. Do you decide to?
15 Which of the following may significantly affect how your warfarin works? 188 (53.7) 162 (46.7)
16  Occasionally eating a large amount of leafy green vegetables while taking warfarin can: 211 (60.3) 139 (39.7)
17 If your INR value is above the “goal range™ 202 (57.7) 148 (42.3)
18  When is it safe to take a medication that interacts with warfarin? 190 (54.3) 160 (54.3)

Abbreviations: AKA, anticoagulation knowledge assessment; SN, serial number; INR: international normalized ratio.
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Knowledge on warfarin therapy

= Good Knowledge = Poor Knowledge

Figure 1. Study participants’ knowledge of warfarin based on the
anticoagulation knowledge assessment (AKA) questionnaire.

Table 3. Adherence to Warfarin among Patients Attending CHCs of
TASH (N = 350).

Yes No

SN MGLS Questions N (%) N (%)

| Do you ever forget need to remember 120 (34.3) 230 (65.7)
to take your warfarin?

2 Do you ever have problems 30 (86) 320 (91.4)
remembering to take your warfarin?

3 When you feel better, do you 13 (3.7) 337 (96.3)
sometimes stop taking your
warfarin?

4  Sometimes, when you feel worsewhen 32 (9.1) 318 (9.1)

you take warfarin, do you stop
taking it?

Abbreviations: TASH, Tikur Anbessa Specialized Hospital; SN, serial number;
MGLS, Morisky Green Levine Scale.

(52.6) patients were satisfied with warfarin therapy and the
remaining 47.4% were unsatisfied. The highest mean satisfac-
tion scores 4.17 + 1.27 and 4.15 + 1.00 were reported on the
“effect of possible anticlot treatment-related bleeding on
doing physical activity” and “confidence level with anticlot
treatment in its benefit” in burden and benefit subscales, respec-
tively. In another way, the “impact of warfarin therapy on food
and drinking limitations” and “satisfaction with anticlot treat-
ment” were subscales with the lowest mean satisfaction
scores (Table 4).

Factors Associated With Warfarin Therapy Knowledge

Twelve variables (Table 5) were evaluated to identify their
association with study participants’ knowledge of warfarin
therapy. In the univariate binary logistic regression analysis,
HIV/AIDS and hyperthyroidism were significantly associated
with poor knowledge of warfarin therapy. However, patients
without hyperthyroidism were 4.28 times (adjusted OR
[AOR] =4.28, 95% CI: 1.01-18.22, p = .049) more likely to

Adherence rate to warfarin therapy
2.3%

= High adherence = Medium adherence Low adherence

Figure 2. Adherence to warfarin using the Morisky Green Levine
Scale (MGLS) among patients receiving warfarin.

have poor knowledge of warfarin than those with hyperthyroid-
ism (Table 5).

Associated Factors With Adherence to Warfarin

In the multivariate logistic regression analysis, living alone and
visiting CHCs 15 or more times demonstrated a statistically sig-
nificant association with adherence to warfarin therapy. The
odds of poor adherence to warfarin were reduced by 56%
among patients living with family (AOR: 0.44; 95% CIL
0.21-0.93; p = .032) compared to those living alone (Table 6).

Factors Associated With Satisfaction With
Anticoagulation Treatment

Eleven variables were assessed to identify their association with
patient satisfaction with anticoagulation treatment, using uni-
variate binary logistic regression analysis. Multivariate logistic
regression revealed that living alone, older age, better educa-
tional status, living outside Addis Ababa, portal vein thrombo-
sis, warfarin indication, and bleeding history were all associated
with being more likely to be dissatisfied with warfarin therapy.
However, none of these factors was significantly associated
with the current study’s satisfaction with anticoagulant treat-
ment (Table 7).

Discussion

This is the first study in Ethiopia to evaluate patients” knowl-
edge, adherence, and satisfaction regarding warfarin therapy.
The participants in this study comprised a diverse group of
patients with various comorbidities and different warfarin indi-
cations for long-term care to prevent thrombosis. The patient
population was relatively younger, with a mean age of 44.05
+ 7.9 years, which may have resulted from a higher prevalence
of rheumatic heart disease in our study and Ethiopia.?®

The mean knowledge of warfarin therapy (59.35 + 13.04%)
obtained in the present study was comparable with the
Hungarian study 59.39 (+£17.62)'' and a systematic review
and meta-analysis report of 60.4% average level of knowledge
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Figure 3. Reasons for nonadherence to warfarin.
Table 4. Mean Score of Participants to Anticlot Treatment Scale (ACTS).
Item Description Mean + SD
Burden subscale
I How much does the possibility of bleeding as a result of your anticlot treatment limit you from doing physical activity? 4.17 = 1.27
2 How much does the possibility of bleeding as a result of your anticlot treatment limit you from taking part in your usual  4.02 + 1.16
activities?
3 How bothered are you by the possibility of bruising as a result of your anticlot treatment? 3.92 + 145
4  How bothered are you by having to avoid other medicines as a result of your anticlot treatment? 3.84 + 1.39
5 How much does your anticlot treatment limit what you eat and drink? 2.79 + 1.46
6  How much of a hassle (inconvenience) are the daily aspects of your anticlot treatment? (eg, remembering to take your 3.98 + 1.22
medicine at a certain time, taking the correct dose of your medicine, following a diet, limiting alcohol, etc)
7  How much of a hassle (inconvenience) are the occasional aspects of your anticlot treatment? (eg, the need for blood tests, 2.87 + 1.55
going to or contacting the clinic/doctor, making arrangements for treatment while traveling, etc).
8  How difficult is it to follow your anticlot treatment? 3.07 + 1.49
9 How time-consuming is your anticlot treatment? 2.65 + 1.44
10 How much do you worry about your anticlot treatment? 3.25 + 1.56
Il How frustrating is your anticlot treatment? 404 + 1.22
12 How much of a burden is your anticlot treatment? 333 + 148
13 Overall, how much of a negative impact has your anticlot treatment had on your life? 339 + 149
Benefit subscale
14 How confident are you that your anticlot treatment will protect your health? 4.15 + 1.00
15 How reassured do you feel because of your anticlot treatment? 3.95 + 1.06
16 How satisfied are you with your anticlot treatment? 3.65 + 115
17 Overall, how much of a positive impact has your anticlot treatment had on your life? 378 + 1.14

on warfarin therapy®® and slightly lower than that found by Hua
et al’® in China (62.3 + 8.8%). However, the mean score in our
study was much higher than that reported by Nader and
co-workers,31 with an overall mean score of 29.3%. In the
present study, 23.4% of patients achieved an AKA passing

score (good knowledge of warfarin therapy), higher than previ-
ous studies that reported passing scores between 5.8% and
15.8%.%%32 Nevertheless, 75.2% of patients had good knowl-
edge of warfarin (scoring > 75%) in a study carried out at the
King Khalid University Hospital outpatient anticoagulant
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Table 5. Factors Associated With Knowledge of Warfarin Therapy.

Knowledge on Warfarin

Variable Yes, n (%) No, n (%) COR (95% Cl) AOR (95% CI) P-value
Age in years

18-30 16 (4.6) 60 (17.1) I I

31-45 36 (10.3) 99 (28.3) 1.73 (0.72-4.17) 1.33 (0.45-3.90) .606

46-64 18 (5.1) 83 (23.7) 1.27 (0.58-2.78) 1.05 (0.41-2.68) 919

>65 12 (3.4) 26 (7.4) 2.13 (0.91-4.99) 1.88 (0.73-4.83) .189
Marital status

Single 28 (8.8) 78 (22.3) 1 I

Married 40 (11.4) 155 (44.3) .11 (0.52-2.37) 0.76 (0.31-1.88) .558

Divorced/widowed/separated 14 (4.0) 35 (10.0) 1.55 (0.76-3.15) .11 (0.49-2.52) .805
Presence of comorbidity

No 9 (2.6) 53 (I15.1) I I

Yes 73 (20.9) 215 (61.4) 2.00 (0.94-4.25) 2.27 (0.91-5.64) 077
Heart failure

No 40 (11.5) 150 (53.1) | I

Yes 42 (12.1) 116 (33.3) 1.36 (0.83-2.23) 1.02 (0.57-1.84) 938
Hypertension

No 57 (16.3) 209 (59.7) I |

Yes 25 (7.1) 59 (16.9) 1.55 (0.89-2.70) 1.38 (0.72-2.65) 330
HIV/AIDS

No 76 (21.7) 262 (74.9) | |

Yes 6 (1.7) 6 (1.7) 3.45 (1.08-10.99) 3.29 (0.89-12.15) 074
Vascular disease history

No 68 (19.4) 243 (69.4) | |

Yes 14 (4.0) 25 (7.1) 2.00 (0.99-4.06) 2.04 (0.904.64) .089
Valvular heart diseases that do not need warfarin

No 46 (13.1) 159 (45.4) | I

Yes 36 (10.3) 109 (31.1) 1.71 (0.87-3.36) 1.83 (0.84-3.98) 130
Hyperthyroidism

Yes 6 (1.7) 4 (1.1) | |

No 76 (21.7) 264 (75.4) 5.21 (1.43-18.94) 4.28 (1.01-18.22) .049
Presence of warfarin interacting drugs

No 44 (12.6) 123 (35.1)

Yes 38 (10.9) 145 (41.4) 0.73 (0.45-1.20) 0.58 (0.33-1.01) .054
Number of CHCs visits during follow-up

3-6 23 (6.6) 47 (13.4) | |

7-10 25 (7.1) 99 (28.3) 0.49 (0.21-1.12) 0.61 (0.24-1.53) 291

11-14 23 (6.6) 76 (21.7) 0.95 (0.43-2.09) .11 (0.46-2.66) 819

>15 @31 46 (13.1) 0.79 (0.35-1.77) 0.94 (0.39-2.29) 901
Cardioembolism or non-embolic stroke

No 77 (22.0) 240 (68.6) | |

Yes 5(1.4) 28 (8.0) 0.56 (0.21-1.49) 0.57 (0.20-1.63) 298

Abbreviations: COR, crude odds ratio; 95% Cl: 95% confidence interval; AOR, adjusted odds ratio, CHCs: cardiac and hematology clinics

clinic in Riyadh, Saudi Arabia.** The lower knowledge level
among our study participants might be due to a lack of proper
understanding among the patients or inadequate counseling pro-
vided by the treating physicians.

In this study, 7 frequently incorrect answers (Table 2) were
potential areas for improvement in patient education on warfa-
rin therapy, and more broadly show that long-term warfarin
users require continuing education and sustained beneficial
communication between healthcare providers for successful
anticoagulation management. To address this, healthcare pro-
viders, including pharmacists, should strengthen their role in
providing patient education and counseling by designing

educational programs to improve the clinical outcomes of
those on warfarin therapy. We did not find a significant associ-
ation between any sociodemographic characteristic and knowl-
edge of warfarin therapy. However, in studies conducted
elsewhere, age, educational status, living alone or with
family, and duration of warfarin therapy were significantly
associated with knowledge of warfarin therapy.*3!:3433
Adherence to warfarin therapy is beneficial in clinical prac-
tice, as it can help identify patients who require closer monitor-
ing and educational interventions to improve treatment
outcomes.>® In the present study, ~55% of patients reported
adherence to warfarin, which was higher than in prior studies,
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Table 6. Factors Associated With Adherence to Warfarin Therapy.

Adherence to Warfarin
COR (95% Cl) AOR (95% Cl) P-value
Good Poor

Variables Yes, n (%) Yes, n (%)
Family monthly income in Birr

0-300 86 (24.6) 91 (26.0) | I

301-2500 31 (89) 18 (5.1) 1.18 (0.64-2.16) 1.25 (0.66-2.35) 494

2501-5000 46 (13.1) 23 (6.6) 0.65 (0.29-1.42) 0.70 (0.307-1.61) 404

>5001 29 (8.3) 26 (7.4) 0.56 (0.27-1.16) 0.54 (0.25-1.17) 117
With whom do you live?

Alone 15 (43) 21 (6.0) | |

With family 177 (50.6) 137 (39.1) 0.55 (0.27-1.11) 0.44 (0.21-0.93) 032
Duration of warfarin in years

0.5-1 34 (9.7) 38 (10.9) | |

>|-5 74 (21.1) 52 (14.9) 1.68 (0.81-3.48) 1.38 (0.63-3.01) 417

6-10 54 (15.4) 48 (13.7) 1.05 (0.54-2.05) 0.724 (0.36-1.47) 373

>10 30 (8.6) 20 (5.7) 1.33 (0.67-2.65) 1.07 (0.523-2.20) .847
Hypertension

No 151 (43.1) 115 (32.9)

Yes 41 (11.7) 43 (12.3) 0.73 (0.44-1.19) 0.71 (0.42-1.12) 199
HIV/AIDS

No 188 (53.7) 150 (42.9) | I

Yes 4 (1) 8(23) 0.40 (0.12-1.35) 0.42 (0.12-1.52) .185
Knowledge of warfarin therapy

Good 49 (14.0) 33 (94) I |

Poor 143 (40.9) 125 (35.7) 0.77 (0.47-1.27) 0.73 (0.43-1.24) 245
Number of CHC:s visits during follow-up

3-6 39 (1L.1) 31 (89) | |

7-10 69 (19.7) 55 (15.7) 0.62 (0.31-1.26) 0.59 (0.277-1.28) .183

11-14 59 (16.9) 40 (11.4) 0.62 (0.33-1.17) 0.56 (0.28-1.09) .089

=15 25 (7.1) 32 (9.1) 0.53 (0.27-1.02) 0.50 (0.25-1.01) .052
Post-percutaneous mitral balloon valvotomy

No 183 (52.3) 155 (44.3) I |

Yes 9 (2:6) 3(09) 2.54 (0.68-9.55) 226 (0.57-9.02) 247

Abbreviations: COR, crude odds ratio; 95% Cl. 95% confidence interval; AOR, adjusted odds ratio; CHCs, cardiac and hematology clinics.

with 5.4% and 37.6% adherence rates in Sudan and Vietnam,
respectively.”*? However, our findings contradict a Turkish
study that found a higher adherence rate (79.8%).>” This sug-
gests that there is room for improvement in patient adherence
to warfarin to shape positive attitudes among pharmacists. A
significant association was only observed between living with
family (AOR = 0.44, 95% CI: 0.21-0.93, p = .03) and poor
warfarin adherence (negative association) in the multivariate
regression analysis, which contradicts with other previous
studies,®® while other sociodemographic and clinical character-
istics did not show a significant association.

Similarly, our study did not find a significant association
between knowledge of warfarin (AOR =0.73, 95% CI: 0.43—
123, p =.245) and adherence, contrary to previous
reports.>?3® In the current study, forgetting, fear of side
effects, workload, and not receiving warfarin on time were
the most common self-reported reasons among nonadherent
cohorts. Improving warfarin adherence is crucial for effective
anticoagulation therapy and for reducing the risk of thrombo-
embolic events.” Hence, strategies that include memory

refreshment to avoid forgetfulness, tailored education and pro-
vision of written format recommendations and reminders, phar-
macist consultation between clinic visits focused on explaining
misconceptions and encouraging adherence, telephone counsel-
ing, and open discussions with the patient to minimize doubts or
fears have the potential to significantly improve warfarin adher-
ence” . Structured education focused on warfarin can have a
favorable impact on patients’ attitudes toward medication,
leading to an improvement in their quality of life. Patients are
more inclined to adhere to the warfarin regimen by acknowl-
edging the negative experiences associated with the drug as
manageable.®

The overall mean level of satisfaction with warfarin therapy
(53.67 + 8.56) inthe present study was lower than that reported
in a previous study.'? Our study found that 52.6% of patients
were satisfied with the anticlot treatment, which is similar to
the satisfaction level reported in Sudanese patients (50.5%),%
but lower than the Saudi Arabian study’s report (63.7%)."
Regarding ACTS subscale scores, the mean ACTS burden
score was lower than that reported in studies conducted in
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Table 7. Factors Associated With Satisfaction With Anticoagulation Treatment in Patients Receiving Warfarin.

Satisfaction with Warfarin

Good Poor

Variables Yes, n (%) No, n (%) COR (95% CI) AOR (95% ClI) P- value
Age in years

18-30 36 (10.3) 40 (11.4) I 1

31-45 77 (22.0) 58 (16.6) 0.90 (0.57-1.41) 1.20 (0.50-2.86) .685

46-64 54 (15.4) 47 (13.4) 1.23 (0.94-1.87) 1.63 (0.73-3.66) 232

>65 17 (4.9) 21 (6.0) 1.15 (0.78-1.70) 1.53 (0.67-3.48) 311
Residence

Addis Ababa 134 (38.3) 113 (32.3)

Out of Addis Ababa 50 (14.3) 53 (I5.1) 1.19 (0.92-1.52) 1.30 (0.79-2.15) 297
Education Status

Unable to read and write 27 (7.7) 24 (6.9) I |

Primary school (Grades 1-8) 52 (14.9) 49 (14.4) 1.12 (0.65-1.95) 1.31 (0.54-3.17) .548

Secondary school (Grades 9-12) 56 (16.0) 54 (15.4) 1.06 (0.72-1.57) 1.07 (0.50-2.28) 869

Degree and above 27 (7.7) 16 (4.6) 1.04 (0.71-1.51) 1.09 (0.52-2.28) 819

Certificate/Diploma 22 (6.3) 23 (6.6) 1.69 (0.91-3.13) 1.87 (0.75-4.64) 176
With whom do you live?

With family 168 (48.0) 146 (41.7)

Alone 16 (4.6) 20(5.7) 1.15 (0.92-1.44) 1.43 (0.69-2.98) 332
Medical service coverage

CBHI 136 (38.9) 124 (35.4) | |

Out-of-pocket/Paying 42 (12.0) 32(9.1) 1.10 (0.86—1.40) 1.24 (0.39-3.88) 715

Free 6 (1.7) 10 (2.9) 1.31 (0.83-2.08) 1.38 (0.41-4.59) .602
Vascular disease history

No 166 (47.4) 145 (41.4)

Yes 18 (5.1) 21 (6.0) 1.14 (0.92-1.43) 1.17 (0.57-2.39) 674
Post-mitral and/or aortic valve replacement (mechanical)

No 163 (46.6) 143 (40.9)

Yes 21 (6.0) 23 (6.6) 1.14 (0.91-1.43) 1.52 (0.75-3.05) 242
Portal vein thrombosis

No 181 (51.7) 58 (45.1)

Yes 3(0.9) 8(23) 1.15 (0.92-1.42) 2.56 (0.56-11.67) 224
Number of CHCs visits during follow-up

3-6 39 (11.1) 31 (89) I I 454

7-10 65 (18.6) 59 (16.9) 1.26 (0.78-2.012) 1.73 (0.77-3.87) .182

1-14 57 (16.3) 42 (12) 1.10 (0.77-1.57) 1.34 (0.63-2.88) 449

>15 23 (6.6) 34 (9.7) 1.36 (0.91-2.02) 1.68 (0.81-3.48) 162
INR monitoring frequency in days (mean)

<30 17 (4.9) 19 (5.4) I | 499

31-60 91 (26.0) 89 (25.4) 0.89 (0.46-1.72) 1.62 (0.51-5.14) 408

61-90 65 (18.6) 43(12.3) 1.02 (0.76-1.37) 1.49 (0.60-3.67) .386

>91 I @3.1) 15 (4.3) 1.51 (1.03-2.22) 1.98 (0.78-5.03) .148
Bleeding episodes

No 158 (45.1) 131 (374)

Yes 26 (7.4) 35(10.0) 1.21 (0.96-1.52) 1.32 (0.72-2.44) 371

Abbreviations: COR, crude odds ratio; 95% Cl. 95% confidence interval; AOR, adjusted odds ratio; CBHI, community-based health insurance; CHCs, cardiac and
hematology clinics; INR, international normalized ratio.

Canada, Japan, and Saudi Arabia

among patients receiv-
ing warfarin therapy. Conversely, a higher ACTS benefit score
was reported in our study when compared with the same
studies, but was consistent with the Saudi study (11.74 +
243 vs 11.92 + 2.4). The differences in the degree, mean
level of satisfaction, and ACTS subscale scores in the present
study may be explained by the differences in the patients’
demographic characteristics (sex, age, and education level),

13

quality of anticoagulation management service, sample size,
and indications for warfarin. Multiple regression analysis
revealed no significant association between independent vari-
ables and ACTS scores. Participants who lived outside Addis
Ababa, lived alone, had postmitral and/or aortic valve replace-
ment (mechanical) and portal vein thrombosis warfarin indica-
tion and bleeding history, and had an extended INR monitoring
frequency were more likely to be unsatisfied with anticlot
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treatment when compared with their counterparts, without sig-
nificant difference in satisfaction level (Table 7). However, sig-
nificant associations with anticlot treatment satisfaction have
been identified in previous studies.*'%*"4

Strengths and Limitations of the Study

The present study had a relatively large sample size. This is also
the first study in Ethiopia to assess the 3 essential aspects of oral
anticoagulation. Hence, this study provides unique insights into
patient knowledge, adherence, and satisfaction with anticlot
treatment in our study population, which have not been previ-
ously reported, and our findings can inform the development
of targeted interventions to improve warfarin therapy. Despite
these strengths, this study has several limitations. The first is
its cross-sectional design, which made it difficult to establish
a relationship between cause and effect. Second, this single-
center study recruited participants from outpatient CHCs; there-
fore, the results cannot be generalized to a large patient popula-
tion receiving warfarin. Third, this study relied on self-reported
data collected from patients, who may be prone to response and
recall bias. Participants may have provided socially desirable
answers or inaccurately represented their behavior in the med-
ication adherence and satisfaction questionnaires.

Conclusions

This study highlights the importance of understanding the
knowledge, adherence, and satisfaction with anticoagulation
treatment of patients receiving warfarin at TASH, Ethiopia.
About a quarter of the patients passed the AKA questionnaire.
More than half of the study participants adhered well to warfa-
rin, and forgetting, fear of side effects, and workload/being busy
were the most frequent reasons for nonadherence.
Approximately half of the patients were satisfied with the war-
farin therapy. This study shows room for improvement in the
knowledge, adherence, and satisfaction of patients taking war-
farin. Future research should explore the impact of patient edu-
cation and counseling on improving knowledge, adherence, and
satisfaction with anticoagulation treatment among patients
receiving warfarin.
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Abstract

Background We aimed to compare anticoagulation control and outcomes between usual medical care (UMC)
and pharmacist-led anticoagulation services (PLAS) in patients receiving warfarin at the Tikur Anbessa Specialized
Hospital (TASH), Addis Ababa, Ethiopia.

Methods A quasi-experimental study was conducted, including 350 (66.7%) and 175 (33.3%) patients from the UMC
and PLAS groups, respectively, from 525 patients. The time in therapeutic range (TTR) was determined using

the Rosendaal method, with a TTR=65% set as the cut-off for optimal anticoagulation. The two-sample Wilcoxon
rank-sum (Mann-Whitney U) test was used to compare continuous variables between groups. Categorical variables
were compared between groups using Pearson’s chi-square test or Fisher's exact test. Logistic regression and negative
binomial regression analyses were conducted to identify the factors associated with suboptimal TTR and secondary
outcomes, respectively, at the p values < 0.05, and 95% confidence interval (CI).

Results Compared with the UMC group, the patients in the PLAC group showed a significantly higher median

(IQR) TTR [60.89% (43.5-74.69%) vs. 53.65% (33.92-69.14%), p <0.001]. A significantly higher optimal TTR (= 65%)

was achieved in the PLAC group (41.7% vs. 31.7%) than in the UMC group (p=0.002). The odds of having a poor TTR
were reduced by 43% (AOR=0.57, 95% Cl=0.36-0.88, p=0.01) among patients in the PLAC group compared to those
in the UMC group. There were no statistically significant differences in the secondary outcomes between the groups,
except for all-cause emergency visits (p=0.003). The incidence of bleeding events decreased by 3% (IRR=0.97,

95% Cl=0.96-0.99, p < 0.001) for every increase in INR monitoring frequency. The incidence of thromboembolic
events increased by a factor of 15.13 (IRR=15.13,95% Cl=1.47-155.52, p=0.02) among patients with a high-risk
CHA,DS,-VASc score compared with those with a moderate score.
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Conclusion Patients in the PLAC group had a significantly higher median TTR than those in the UMC group did.
There were no statistically significant differences in the secondary outcomes between the groups, except for fewer

all-cause emergency department visits in the PLAC group.

Keywords Oral anticoagulation, Pharmacist-led anticoagulation clinic, Usual medical care, Quasi-experimental study,

‘ Warfarin, Ethiopia

Introduction

Warfarin is a widely used anticoagulant to prevent and
treat thrombosis in various conditions, including venous
thromboembolism (VTE), atrial fibrillation, post-myo-
cardial infarction, and heart valve replacement [1-3].
Its narrow therapeutic range; frequent drug, herbal, and
food interactions; and the effect of comorbidities place
patients at risk of bleeding and thromboembolic com-
plications if the recommended anticoagulation target
ranges are not achieved [4-8]. Studies have shown that
the effectiveness of warfarin therapy depends on the
percentage of time that the international normalized
ratio(INR) is within the therapeutic range or the time
in the therapeutic range (TTR) [5, 9-12]. A minimum
TTR of 65% is required for warfarin to be considered
effective in the prevention and treatment of thrombo-
embolic diseases [13, 14]. The risk of thromboembolism
and bleeding has also been shown to depend on TTR
[15], as evidenced by increased adverse clinical outcomes
(ischemic stroke/transient ischemic attack, major bleed-
ing, intracranial hemorrhage, and death) in patients with
non-valvular atrial fibrillation in Thailand [16]. In addi-
tion, a systematic review and meta-regression analysis
showed the importance of higher mean TTR, as it was
significantly associated with a decreased rate of major
bleeding and stroke/systemic embolism [17]. However,
in clinical practice, maintaining adequate anticoagulation
with warfarin has proven challenging, as demonstrated
by studies conducted globally documenting a low TTR
(<65%) [18-28]. This problem appears to be the worst
in Africa because the lowest TTRs have been reported
in studies conducted in various regions of the continent
[1, 8, 24, 29-32]. Lower TTRs (29-42.7%) were recorded
in patients receiving warfarin in Ethiopia [33-37] Fur-
thermore, a prevalence of 99.2% [38] and 21.1% ( [39]
of warfarin-drug interactions were documented in two
Ethiopian hospitals.

These findings highlight the need for alternative strat-
egies to improve anticoagulant therapy [40, 41]. Spe-
cialized anticoagulation management services (AMS)
have successfully optimized anticoagulation therapy to
evaluate and monitor patients, provide ongoing patient
education, and serve as a resource for both patients
and physicians. Pharmacist-led anticoagulation service
(PLAS) is becoming the best practice to achieve a better

quality of care in patients receiving anticoagulants com-
pared to other models. Increased TTR, decreased rates
of admission and average clinic visits, lower risk of total
bleeding and thrombosis events [42—-44], and improved
adherence to treatment have been documented in the
pharmacist-led anticoagulation clinic (PLAC) group
compared to the physician-led group [45, 46]. Fur-
thermore, systematic reviews and meta-analyses have
shown that pharmacist-led anticoagulation manage-
ment results in lower rates of total bleeding and throm-
botic events [42, 47], better quality of anticoagulation
control, and lower healthcare utilization [47]. A ret-
rospective cohort study in Malaysia revealed a sig-
nificant association between the usual medical care
(UMC) group and pharmacist-led warfarin medication
therapy adherence clinics (WMTAC) in terms of TTR
(p=0.01), expanded therapeutic INR range (p<0.04),
and INR levels (p =0.02) [48]. Another study conducted
in Brazil reported significantly improved TTR values
after pharmaceutical care in patients with AF with a
low TTR (<50%) [45, 49].

Given the practical limitations and complex nature
of effective anticoagulant delivery, the adoption of such
practices might improve the treatment response and
patient outcomes in resource-constrained settings. Based
on evidence reported elsewhere regarding the impor-
tance of PLAS in improving the quality of anticoagula-
tion in patients receiving warfarin [42, 47, 48, 50-52]
and needs assessment study recommendations in the
same hospital [53], the first pharmacist-led anticoagu-
lation clinic (PLAC) in Ethiopia was established at the
Tikur Anbessa Specialized Hospital (TASH) in April
2018 under the cardiac clinic. The novelty of our study
lies in the distinctive healthcare context of Ethiopia,
which requires specific intervention strategies tailored
to resource-constrained environments, culturally diverse
settings, lower health literacy levels, limited diagnostic
tools, underdeveloped electronic health records, and a
shortage of well-trained healthcare providers. By focus-
ing on these distinctive intervention strategies, our study
was designed to evaluate the feasibility and effectiveness
of PLAC in resource-limited settings by comparing anti-
coagulation control and outcomes between PLAC and
UMC, hypothesizing improved anticoagulation control
and outcomes in the PLAC group.
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Methods

Study setting

This study was conducted at the cardiac and hematology
clinics (CHCs) and PLAC of the Tikur Anbessa Special-
ized Hospital (TASH), a central referral hospital in Addis
Ababa, Ethiopia. The CHCs operate four days per week,
with an average of 600 patients per week. Cardiologists,
hematologists, cardiac and hematology fellows, residents,
physicians, and nurses staffed the clinics. PLAC was
established at TASH in April 2018 as part of the anticoag-
ulation management quality improvement process, and it
is the only clinic in Ethiopia. The PLAC was staffed with
four clinical pharmacists who provided AMS two days
per week (Tuesday morning and Friday afternoon). It was
established to serve patients with frequent nontherapeu-
tic INRs, complicated anticoagulation history, and poor
adherence to warfarin at the CHCs of the hospital. CHCs
and PLAC were the clinics that mostly prescribed anti-
coagulants (mainly warfarin) for patients who had been
followed up at the outpatient department of the hospital.

Study design and period

A quasi-experimental study was conducted to evaluate
the differences in anticoagulation control and outcomes
between UMC and PLAS in adult patients receiving
anticoagulation management services (AMS) with war-
farin therapy at TASH from July 2021 to June 2023. The
electronic database (iCare) of TASH was used to collect
patient data related to clinical profiles and anticoagula-
tion management-related information. A comprehensive
Excel database was developed to systematically docu-
ment and capture pertinent information regarding anti-
coagulation management during each visit for the PLAC

group.

Study protocol and intervention

Study participants who had been receiving AMS at the
PLAC and CHCs in the hospital were grouped into an
intervention group (PLAC) and a comparison group
(UMC). Anticoagulation management services focus on
optimizing anticoagulation control by managing patients
receiving anticoagulants that require proper manage-
ment to minimize serious adverse events, including
excessive bleeding. The UMC group received existing
AMS from physicians without the involvement of clini-
cal pharmacists. The PLAC protocol, clinical judgment,
and knowledge were used to develop a care plan for war-
farin dose adjustment, follow-up INR testing, and patient
counselling. Based on the hospital PLAC protocol recom-
mendations, patients with at least two consecutive non-
therapeutic INRs, complicated anticoagulation history,
and recent warfarin non-adherence history at the UMC
were assigned to the PLAC group and explained how they
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were enrolled and the services provided at the clinic. The
protocol included detailed clinical information on the
management of long-term warfarin therapy (indication,
INR target ranges, duration of treatment, maintenance
dosing algorithm (dosing adjustment recommendation),
status of anticoagulation and action to be followed, fre-
quency of INR monitoring, any warfarin-interacting
drugs, and measures to be taken). The PLAC protocol
was reviewed and approved by the anticoagulation team
to provide adequate and appropriate AMS. Education
(prepared in the Amharic language) that included all
aspects of warfarin treatment was provided for approxi-
mately 20 min to all patients after enrolment in PLAC.
The participants were provided with a follow-up booklet
(a form with INR values, dosing scheme, next appoint-
ment date, and the most important messages provided
during education). Furthermore, a medication review
was performed to minimize drug interactions with war-
farin. If necessary, the treating physicians communicated
with a proposal for a drug change, dose adjustment, or
another measure. For patients who did not visit the clinic
per schedule or in cases of extreme non-therapeutic
INRs (INR values <1.5, or>5) in which it was difficult to
wait until the next clinic day to adjust the dose, phone
consultation was used for appropriate actions and fur-
ther evaluation. However, clinical pharmacists working in
PLAC did not initiate warfarin for new patients and did
not stop it; instead, they provided recommendations to
the assigned physicians.

Source and study population

The source population for this study included all out-
patients who had follow-up at CHCs and PLAC of
the TASH, whereas the study population consisted of
patients who received AMS from these clinics, had been
receiving warfarin therapy, and met the predefined study
inclusion criteria.

Eligibility criteria

In both groups, we enrolled patients aged>18 years
who had received warfarin for at least six months and
had a documented history of at least three consecutive
INR measurements. This criterion was implemented
to ensure the consistency and reliability of INR data,
excluding individuals who were newly initiated on war-
farin therapy, and to facilitate accurate calculation of
TTR. Additionally, to qualify for inclusion in the PLAC
cohort, patients were required to have initially received
warfarin therapy at CHCs. Patients with interrupted INR
monitoring or planned temporary interruptions, those
who missed more than one consecutive clinic visit, those
who received AMS from both PLAC and CHCs dur-
ing the follow-up period, and those with incomplete or
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missing medical and medication records were excluded.
These exclusion criteria were implemented to maintain
the integrity of the study cohort and ensure the reliability
of data analysis.

Sample size determination, sampling technique,

and participants’ recruitment

The sample size was calculated using the mean TTR of
42% from a recent study report at the Ethiopian pub-
lic hospital [33], and the standard deviation of TTR was
0.25, based on the fact that anticoagulation control before
implementing PLAS was better than that found in a pre-
vious study (0.42). It also assumed a Type I error (a-level)
rate of 0.05, power of 80%, and UMC: PLAS ratio of 2:1.
To achieve a minimum clinically important difference of
0.08 (i.e., an improvement from 42 to 50% in TTR), at
least 304 patients in the control group (UMC) and 152
PLAS participants (including a 10% contingency for loss
to follow-up) were required. Based on the determina-
tion and maintenance of the indicated eligibility criteria,
we included 350 and 175 patients in the UMC and PLAS
groups, respectively, in the final analysis. All patients who
received AMS at CHCs, PLAC, and warfarin for at least
six months prior to data collection were initially screened
from clinical records. Eligible patients were recruited by
a systematic random sampling technique using the for-
mula (k=N/n), and every kth (actual sampling fraction)
patient data were reviewed among patients who visited
the clinics up to the sample size achieved. The actual
sampling fraction (k) varied on different days as well as
between the UMC and PLAC owing to variations in the
total number of patients attending the clinics. The first
study participant was selected by simple random sam-
pling and every four—five and two patients were enrolled
from the UMC and PLAC, respectively.

Data collection instrument

A structured data collection tool was designed to collect
all the required sociodemographic characteristics and
clinical data. It included information on comorbidities,
warfarin therapy, warfarin indications, daily warfarin
dose, target INR ranges, INR values at each visit, inter-
val days between INR monitoring, anticoagulation status
at each visit (subtherapeutic, in target, and suprathera-
peutic ranges), measures taken by physicians and phar-
macists, potential warfarin-interacting drugs, adverse
drug events, any thromboembolism and bleeding events
(both minor and major bleeding), emergency room
visits, and hospitalizations between clinic visits. Stroke
and bleeding risks were assessed at baseline in patients
with atrial fibrillation using the CHA2DS2-Vasc score
(Congestive heart failure, Hypertension, Age > 75 years,
Diabetes mellitus, Stroke, Vascular disease, Age 6574 years,
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Sex category (female)=0 in men, or 1 in women) and
by the HAS-BLED (Hypertension, Abnormal renal/liver
function, Stroke, Bleeding history or predisposition,
Labile INR, Elderly (> 65 years), Drugs/alcohol) score to
identify patients at high risk of bleeding (HAS-BLED
score > 3) [54].

Study outcomes

The primary outcome was the percentage of median TTR
differences between the two groups. TTR was deter-
mined using the Roosendaal Method, which determines
TTR by incorporating INR measurement frequency
and values, assuming that changes between consecu-
tive INR measurements are linear [55]. In this study, a
TTR>65% was used as the cutoff range for good/opti-
mal anticoagulation control with warfarin therapy [13,
14]. Bleeding episodes, thromboembolic events, all-cause
hospitalization, and emergency department visits differ-
ences between groups were the secondary outcomes of
this study.

Data collectors’ recruitment

Four clinical pharmacists who were selected based on
their educational qualifications, clinical and research
experience and familiarity with serving patients who
required warfarin therapy collected data.

Data quality assurance

The data collection instrument was reviewed and vali-
dated by a team of senior clinical pharmacists, car-
diologists, and hematologists for its content, flow,
completeness, and clarity to be used by data collectors
and its suitability to the local context. A pre-test was
conducted on 5% of the study population in both groups,
and all necessary amendments and modifications were
made to the structure before actual data collection. One-
day training was provided to the data collectors on how
to use the data collection instruments, study criteria/
protocol, implementation of sampling techniques, main-
tenance of data confidentiality, and collection of patient
data from the hospital’s electronic database (I-care sys-
tem). Collected data were evaluated for completeness
and consistency during data management, storage, and
analysis.

Data analysis

Data analysis was performed using the Statistical
Package for the Social Sciences (SPSS) version 27.
Descriptive statistics were used to summarize the
demographic and clinical characteristics, CHA2DS-
2VASc score, HAS-BLED score, percentage of days
with different therapeutic ranges, and the incidence
of secondary outcomes. The two-sample Wilcoxon
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rank-sum (Mann-Whitney U) test was used to com-
pare continuous variables between groups. Categori-
cal variables were compared between groups using
Pearson’s chi-square test or Fisher’s exact test. Binary
logistic regression analysis was conducted to identify
factors associated with poor TTR. Negative binomial
regression analysis was performed to identify predic-
tors of secondary outcomes, including bleeding epi-
sodes, thromboembolic events, all-cause emergency
department visits, and hospitalization. Variables with
a p-value<0.25 in the bivariate analysis and binary
negative binomial regression were included in the mul-
tivariable regression model and multivariable negative
binomial regression. The significance of the associa-
tion was determined at a 95% confidence level and a
p-value<0.05 both in the multivariable model and
negative binomial regression analysis. The goodness-
of-fit of the negative binomial regression model was
evaluated using a likelihood ratio test by comparing
fitted and null models.

Ethical approval

Ethical approval was obtained from the Ethical
Review Committee of the School of Pharmacy (ERB/
SOP/454/2022) and Institutional Review Board (096/22/
SoP) of the College of Health Sciences, Addis Ababa
University, Ethiopia. Written permission to access the
clinical data of the study participants was obtained
from the outpatient department of the hospital. Since
the PLAS at the TASH has been provided under the
supervision of cardiologists and hematologists, any
anticipated risk to patients has been communicated and
linked to consultant cardiologists and hematologists.
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Results

Socio-demographic characteristics of study participants
Of the 525 patients who participated in the study, 350
(66.7%) and 175 (33.3%) were included in the UMC and
PLAC groups, respectively, and 375 (71.4%) were female.
Most patients in both groups were female, with no sig-
nificant differences (p=0.31) between the groups in each
sex category. The median (IQR) age in the UMC was
41.00 [32-55] years, with a range of 18—82 years, while
in the PLAC group, the median+IQR of age was 39.00
[32-49] years, with a range of 20-85 years without any
significant difference between the groups (p=0.15). A
significant difference was observed based on the resi-
dence of the patients, and the majority of patients were
residents of Addis Ababa (study area) in both the UMC
and PLAC: 247 (70.6) and 148 (84.6), respectively
(p<0.001) (Table 1).

Clinical characteristics of patients

The clinical characteristics of the patients revealed a nota-
ble prevalence of underlying heart problems and comor-
bidities in both study groups, with a significantly higher
incidence in the UMC group than in the PLAC group
(82.3% vs. 64.6%, p<0.001). The most prevalent clinical
conditions in the UMC cohort were heart failure (45.4%)
and chronic rheumatic valvular heart disease (CRVHD)
(41.4%). Conversely, in the PLAC group, CRVHD (32.6%)
was the predominant comorbidity, followed by heart fail-
ure (29.1%). Furthermore, notable differences (p<0.05)
in the presence of heart failure, hypertension, history of
vascular disease, coronary artery disease/ischemic heart
disease, and polycythemia vera and aspirin and/or clopi-
dogrel use were observed between the two groups and
were more frequently encountered in the UMC group
than in the PLAC group, as shown in Table 2.

Table 1 Socio-demographic characteristics of patients receiving warfarin compared between UMC and PLAC at TASH

Variables Total (N=525) n (%) UMC Group (N=350)n(%) PLACGroup (N=175)n (%) P-value
Sex
Female 375(71.4) 245(70.0) 130(74.3) 031
Male 150(28.6) 105(30.0) 45(25.7)
Ageinyears
18-30 107(20.4) 72(20.6) 35(20.0) 046
3145 231(44.0) 148(423) 83(47.4)
46-64 135(25.7) 97(27.7) 38(21.7)
265 52(9.9) 33(9.4) 19(10.9)
Median (IQR) age 4000(32-53) 41(32-55) 39(32-49) 0.15
Residence
Addis Ababa 395(75.2) 247(706) 148(84.6) <0.001
Out of Addis Ababa 130(24.8) 103(294) 27(15.4)
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Table 2 Clinical characteristics of patients receiving warfarin compared between UMC and PLAC at TASH

Characteristics Total (N=525)n(%) UMC Group (N=350) PLAC Group (N=175) P-value

n (%) n (%)

Presence of heart problems or comorbidities
Yes 401(76.4) 288(82.3) 113(646) <0.001

Underlying heart problems, comorbidities, or medication use
Heart failure 209(39.8) 158(45 4) 51(29.1) <0.001
Valvular heart disease 202(38.5) 145(41.4) 57(32.6) 0.06
Hypertension 109(20.8) 84(240) 25(143) 0.01
Stroke and thromboembolism history 88(16.8) 66(189) 22(126) 0.08
Amiodarone use 6(1.1) 6(1.7) 0(0) 0.19
Aspirin, clopidogrel, NSAIDs use 31(59) 26 (7.4) 5(2.9) 0.04
Pulmonary Hypertension 63(12.0) 43(123) 20(114) 0.78
Vascular heart disease history® 43(8.2) 39(11.1) 4(2.3) <0.001
Diabetes Mellitus 35(6.7) 28(8.0) 7(4.0) 0.08
Neurologic disorders® 22(4.2) 19(5.4) 301.7) 0.06
CAD/IHD without thrombus 20(3.8) 18(5.1) 2(1.1) 0.02
Seizure disorders 20(3.8) 17(4.9) 3(1.7) 0.09
Cardiomyopathy 23(4.4) 17(4.9) 6(34) 0.51
HIV/AIDS 14(2.7) 12(34) 2(1.1) 0.6
Cancer 13(2.5) 12(34) 1(0.6) 0.07
Hypertensive heart disease 20(3.8) 11(3.1) 9(5.1) 033
Hyperthyroidism 14(2.7) 10(2.9) 4(2.3) 0.78
Chronic Pulmonary diseases? 14(2.7) 10(2.9) 4(23) 078
Dyslipidemia 11(2.1) 10(2.9) 1(0.6) 0.11
Rheumatologic diseases 13(2.5) 9(2.6) 4(23) 0.55
Gastric illness/peptic ulcer diseases 10(1.9) 9(2.6) 1(0.6) 0.18
Portal hypertension 7(1.3) 7(2.0) 0(0.0) 0.10
Renal Diseases 12(23) 8(23) 4(2.3) 063
Liver diseases 11(2.1) 8(2.3) 3(1.7) 0.76
Polycythemia vera 8(1.5) 8(2.3) 0(0) <0.001
Iron deficiency anemia 7(1.3) 6(1.7) 1(0.6) 043
Hypothyroidism 6(1.1) 4(1.1) 2(1.1) 068
Psychiatric disorders 5(0.9) 3(09) 2(1.1) 054
Others® 27(5.1) 18(5.1) 9(5.1) 0.59

? includes transient ischemic attack (TIA), subarachnoid hemorrhage (SAH), arteriovenous malformations (AVM), and intracranial hemorrhage (ICH)

bincudes prior, myocardial infarction, peripheral artery disease, or aortic plaque

“includes hemiplegia, peripheral neuropathy, Parkinson’s disease, and chronic lower back pain

4 includes COPD, Asthma, etc.; HIV/AIDS, nonsteroidal anti-inflammatory drugs; CAD/IHD, coronary artery disease/ischemic heart disease; and ecological disorders,
benign prosthetic hyperplasia, pituitary microadema, erectile dysfunction, tuberculosis, Infective Endocarditis, myoma, and visual impairment

Among the 210 patients in the UMC group and 125
patients in the PLAC group diagnosed with atrial fibril-
lation, 39.5% of those in the UMC group had a high
CHA2DS2-VASc score, while 45.6% of patients in the PLAC
group had a low CHA2DS2-VASc score. This discrep-
ancy was statistically significant (P<0.001). In contrast, the
majority of patients in both cohorts presented with a mod-
erate bleeding risk, constituting 71.4% of the UMC group
and 54.4% of the PLAC group, with statistically significant
differences between the groups (» <0.001) (Table 3).

A statistically significant difference in warfarin indication
distribution among the groups was observed for atrial
fibrillation (p=0.01), mechanical heart valves (p=0.002),
bioprosthetic valve replacement/repair (p=0.002), and post-
percutaneous mitral balloon valvotomy (p=0.01), as was
most commonly indicated for the PLAC group. Patients
with deep vein thrombosis (p<0.001) and portal vein
thrombosis (p=0.019) were managed only at the UMC
(Table 4).
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Table 3 Baseline stroke and bleeding risk score among atrial fibrillation patients receiving warfarin compared between UMC and

PLAC at TASH
Risk score Total (N=335) n (%) UMC Group PLAC Group P-value
(i=210)n (%) (N=125) n (%)

CHA,DS,-VASc Risk
Low 110(32.8) 53(25.2) 57(456)
Moderate 120(35.8) 74(35.3) 46(36.8) <0.001
High 105(31.4) 83(39.5) 22(176)

HAS-BLED Risk
Low 80(23.8) 34(16.2) 46(36.8)
Moderate 218(65.1) 150(71.4) 68(54.4) <0.001
High 37(11.1) 26(124) 11(8.8)

INR target range, monitoring frequency, and dose

of warfarin

The majority of the patients in both groups had an INR
target range of 2.0-3.0, with a statistically significant
difference between the groups (p=0.002). The INR was
monitored at median intervals of 51.54 (IQR 37.18-
69.14) days for the UMC group and 40.08 (IQR 33.17—
48.83) days in the PLAC group, with a notable difference
between the two cohorts (p <0.001). The median weekly
warfarin dose used in the PLAC group was 35 (27-42.5)
mg, while in the UMC group, it was 32.26 (25.21- 40.56)
mg without a statistically significant difference between
the groups (p=0.239). Similarly, there were no signifi-
cant differences in the median prescribed warfarin dose
between the two groups, as depicted in Table 5).

Differences in the time spent in different INR ranges
Compared with the UMC group, patients in the PLAC
group showed a significantly higher percentage of
median (IQR) TTR 60.89% (43.5-74.69%) vs. 53.65%
(33.92-69.14%), p<0.001]. The percentage of time
below range (TBR) was significantly lower in the PLAC
group (21%, (8.5-37.78%) than in the UMC group
(»p=0.01). Further analysis using the R-value (rank-
biserial correlation coefficient) revealed that the effect
size associated with the difference between UMC and
PLAC, as measured by r, was 0.02. This indicated a 2%
effect size, favoring PLAC (Fig. 1).

A significantly higher optimal TTR (>65%) was
achieved in the PLAC group (41.7% vs. 31.7%) than in
the UMC group (P=0.02) (Table 6).

Table 4 Warfarin indication among outpatients compared between UMC and PLAC

Indication of warfarin Total (N=525) UMC Group PLAC Group P-value
n(%) (N=350) n %) (N=175) n (%)
Atrial fibrillation 335 (63.8) 210(60.0) 125(714) 0.01
Valvular heart disease 59(11.2) 46(13.1) 13(74) 0.05
Cardioembolism? 49(9.3) 33(94) 16 (9.1) 092
Post heart valves (mechanical)® 84(16.0) 44(126) 40(229) 0.002
Cardiac Thrombus® 18 (3.4) 10(2.9) 8(4.6) 031
(Bio) prosthetic valve replacement/ repair® 22(42) 8(23) 14 (8.0) 0.002
Post-percutaneous mitral balloon valvotomy*© 27 (5.1) 12 (3.4) 15 (8.6) 0012
Cardiomyopathy* 10(1.9) 4(1.1) 6(34) 0.091
IHD with thrombus 10(1.9) 4(1.1) 6(34) 0.091
Deep vein thrombosis 37(70) 37(106) 0(0) <0.001
Pulmonary embolism 7 (20) 7(2.0) 0(0) 0.102
Portal vein thrombosis 11(2.0) 11(3.1) 0(0) 0.019

?includes cardioembolic stroke, peripheral artery embolism), other site embolism), or non-embolic stroke (ischemic stroke)

bincludes left ventricular/apical/arterial thrombus

By themselves are not indications for warfarin; patients should have atrial fibrillation, high CHA2DS2-VASc, cardioembolism, cavity thrombus, or ventricular thrombus
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Table 5 INR targetrange, monitoring frequency, and dose of warfarin compared between UMC and PLAC at TASH
Item description Total (N=525) UMC Group PLAC Group P-value
n (%) (N=350)n %) (N=175)n (%)
Target INR range
20-30 441(84.0) 306 (87.4) 135(77.1) 0.002
25-35 84(16.0) 44 (12.6) 40(29.9)
INR monitoring frequency in days
Median (IQR) 4645 (36.15-61.6) 51.54 (37.18-69.14) 40.08(33.17-48.83) <0.001
Number of Visits
Median (IQR) 9 (7-9) 10(7-13) 9(7-11) 0.044
Average Weekly Dose
Median (IQR) 3322 (25.9-4133) 3236 (25.21-40.56) 35(27-42.5) 0.239
Average daily Dose
Median (IQR) 475(3.7-59) 462 (3.6-5.80) 500(3.86-6.07) 0239
Time spent in different INR ranges
90
80 . -
g 70 s UMC mPLAC
E 60
=
2 s0
2 40
5 % 2734 i
2 20
= 10
0 p
-10 Median days spent below range Median days spent in therapeutic Median days spent above range

range

Time spent in different ranges
Fig. 1 Difference in the time spent in different INR ranges between UMC and PLAC at TASH

Table6 Comparison of optimal TTR difference between UMC
and PLAC

Group  TTR<65% TTR>65% Pvalue
N (%) 95%Cl n (%) 95%Cl

umc 239(683)  (63.1,73.1)  111(31.7) (26.936.9) 0.02

PLAC 102(583)  (506,657) 73(41.7) (34.3,494)

Predictors of poor the time in therapeutic range

The results of the multivariate logistic regression analysis
showed that the odds of having a poor TTR were reduced
by 43% (AOR=0.57, 95% CI=0.36-0.88, p =0.01) among
patients in the PLAC group compared to those in the
UMC group. Patients with low HAS-BLED scores were
49% (AOR=0.51, 95% CI=0.29- 0.91, p =0.02) less likely
to have a poor TTR than those with no risk. Patients
with moderate and high HAS-BLED scores were two and
three times more likely to have a poor TTR (AOR=1.68,
95% CI=1.07-2.64, p=0.03) and (AOR=3.08, 95%
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CI=1.17-8.09, p=0.02), respectively, than patients with
no risk. Additionally, patients with mechanical heart
valves were twice as likely to have poor TTR (AOR=2.11,
95% CI=1.17-3.81 p=0.01). The odds of poor TTR were
reduced by 2% for every increase in the frequency of INR
monitoring (AOR=0.98, 95% CI=0.97-0.99, p=0.002)
(Table 7).

Secondary outcomes

Eighty-nine (25.4%) bleeding events were reported in
the UMC group, with the highest record of eight bleed-
ing episodes in a single patient. Forty-nine bleeding epi-
sodes occurred in the different patients. The remaining
bleeding episodes were reported more than once dur-
ing the different patient visits. In the PLAC group, 29
(16.6%) bleeding episodes occurred; four and one epi-
sodes were recorded in two and three patients, respec-
tively, and the remaining 18 were recorded in different
patients. There were no differences in bleeding events
between the groups (p=0.715). All bleeding events were
minor, including bleeding from the nose, gums, and
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Table 7 Factors associated with poor TTR among patients receiving warfarin therapy
Variable TTR>65% TTR<65% COR (95%Cl) AOR (95%Cl) P-value
Treatment group
uMmc 111(21.1) 239(45.5) 1.00 1.00 0.01*
PLAC 73(13.9) 102(19.4) 0.65(0.45,0.95) 0.57(0.36,0.88)
Sex
Female 132(25.1) 243(46.3) 1.00 1.00 0.79
Male 52(9.9) 98(18.7) 1.02(0.69,1.52) 0.95(0.62,1.44)
Age in years
18-30 32(6.1) 75(14.3) 1.00 1.00
3145 81(15.4) 150(28.6) 0.79(0.48,1.29) 0.79(0.47,1.32) 036
46-64 53(10.1) 82(15.6) 0.66(0.39,1.13) 0.57(0.32,1.02) 0.06
=65 18(34) 34(6.5) 0.81(0.39,1.63) 0.45(0.19,1.03) 0.06
HAS-BLED risk scores
No risk 65(12.4) 125(23.8) 1.00 1.00
Low risk 46(8.8) 34(6.5) 0.38(0.23,066) 0.51(0.29,091) 0.02*
Moderate risk 65(12.4) 153(29.1) 1.22(0.81,1.86) 1.68(1.07,2.64) 0.03*
Highrisk 8(15) 29(5.5) 1.89(0.82,4.36) 3.08(1.17,8.09) 0.02*
Post-mechanical heart valves
No 163(31.0) 278(53.0) 1.00 1.00 0.01*
Yes 21(4.0) 63(12.0) 1.76(1.04,2.99) 2.110117,3.81)
Post PMTC valvotomy
No 169(32.2) 329(62.7) 1.00 1.00 0.09
Yes 15(2.9) 12(2.3) 0.41(0.19,0.89) 049(022,1.13)
INR monitoring interval 0.99(0.98,1.01) 0.98(097,0.99) 0.002*

Table8 Secondary outcomes among patients receiving
warfarin compared between UMC and PLAC

Secondary outcomes Total umc PLAC  p-value
n (%) n (%) n (%)

Bleeding episodes 118(225) 89(254) 29(166) 0715

Thromboembolic episodes ~ 23(4.4) 15(43) 846) 0435

Emergency department visits  69(13.1)  64(183) 5(2.9) 0.003

Hospitalization 76(145) 62(17.7) 14(80) 0469

teeth, bruising, and menstruation. Fifteen (4.3%) and
eight (4.6%) thromboembolic events were recorded in
the UMC and PLAC groups, respectively, with no signifi-
cant difference between the groups (p =0.435). All-cause
emergency department visits were documented in 64
(18.3%) and five (2.9%) patients in the UMC and PLAC
groups, respectively, with a statistically significant differ-
ence between the groups (p=0.003) (Table 8).

Predictors of secondary outcomes

Negative binomial regression showed that the inci-
dence of bleeding events decreased by 3% (IRR=0.97,
95% CI=0.96-0.99, p<0.001) for every increase in INR
monitoring frequency. The incidence of thromboembolic

events increased by a factor of 15.13 (IRR=15.13, 95%
CI=1.47-155.52, p=0.02) among patients who had a
high-risk CHA,DS,-VASc score compared to those with
a moderate score. The incidence of all-emergency depart-
ment visits was increased by a factor of 7.59 (IRR=7.59,
95% CI=2.68- 21.50, p<0.001) in the UMC group
compared to that in the PLAC group. All-emergency
department visits were reduced by 69% (IRR=0.31, 95%
CI=0.13-0.73, p=0.007) in patients with a TTR<65%
compared to those with a TTR> 65%. For every increase
in the frequency of INR monitoring, the incidence of
all-emergency department visits was reduced by 3%
(IRR=0.97, 95% CI=0.95-0.99, p<0.001). The incidence
of hospitalization was reduced by 73% (IRR=0.27, 95%
CI=0.10- 0.70, p=0.007) in patients with a TTR<65%
compared with those with a TTR> 65% (Table 9).

Discussion

This study aimed to compare the effectiveness of UMC
and PLAC in terms of anticoagulation control and out-
come in patients receiving warfarin. It also provides
crucial insights into optimizing warfarin therapy in
resource-limited healthcare settings by highlighting the
significant role pharmacists can play in enhancing antico-
agulation management. Moreover, we identified factors
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Table 9 Poisson regression analysis of secondary outcomes among patients receiving warfarin therapy

Bleeding episodes Thromboembolicevents ~ Emergency department  Hospitalization
visit

Variable IRR (95%Cl)  p-value IRR (95%Cl) p-value IRR (95%Cl) p-value IRR(95%Cl)  p-value

Patient group
umc 1.45(0.79,2.65) 0.22 0.84(0.26,2.68) 077 7.59(2.68,21.50) <0.001* 1.75(0.79,3.87) 0.17
PLAC 1.00 1.00 1.00 1.00

Sex
Female 0.90(0.53,1.53) 0.69 0.55(0.21,1.45) 023 1.50(0.79,2.84) 0.21 0.82(043,1.57) 055
Male 1.00 1.00 1.00 1.00

Age
18-30 0.74(0.26,2.16) 0.58 0.85(0.13,5.53) 086 2.02(0.72,5.69) 0.19 1.31(0.394.39) 067
31-45 1.12(043,2.91) 0.82 107(0.21,5.46) 094 0.84(0.31,2.28) 0.73 1.00(0.33,3.02) 1.00
46-64 0.78(031,1.95) 0.59 069(0.13,366) 0.66 0.61(0.22,1.67) 0.34 0.51(0.17,1.56) 024
=65 1.00 1.00 1.00 1.00

Residence
Addis Ababa 1.04(059,1.84) 0.89 125(041,384) 0.69 1.16(0.65,2.07) 0.62 157(0.77,3.17) 021
Out of Addis Ababa 1.00 1.00 1.00 1.00

Presence of comorbidities
No 1.65(056,4.87) 037 1.73(0.26,11.31) 057 0.69(0.22,2.25) 0.55 0.75(0.183.04) 068
Yes 1.00 1.00 1.00 1.00

CHA,DS,-VASc Risk
High risk 1.87(0.78,4.52) 0.16 15.13(1.47,15552)  0.02* 1.79(0.80,4.03) 0.15 2.22(0.80,6.14) 0.13
Low risk 1.59(0.67,3.77) 0.29 409(0.44,38.07) 022 0.38(0.14,1.08) 0.06 1.11(0.37,3.32) 085
Moderate risk 1.00 1.00 1.00 1.00

HAS-BLED risk
High risk 0.81(027,2.39) 0.70 0.14(0.01,1.93) 0.14 0.44(0.14,1.44) 0.18 063(0.17,2.24) 047
Low risk 0.69(027,1.77) 044 156(0.29,8.08) 0.59 2.27(0.79,6.53) 0.13 1.09(0.35341) 088
Moderate risk 1.00 1.00 1.0 1.00

Target INR range
2-3 0.87(042,1.78) 0.69 086(0.25,3.01) 081 1.06(0.41,2.79) 0.0 087(0.352.17) 076
25-35 1.00 1.00 1.00 1.00

Presence of warfarin drug interaction
No 0.99(057,1.72) 0.97 069(0.24,2.04) 0.51 0.90(0.49,1.62) 0.73 0.92(0.45,1.86) 0.81
Yes 1.00 1.00 1.00 1.00

Time in the therapeutic range
<65% 0.86(0.39,1.88) 0.71 0.35(0.08,153) 0.16 0.31(0.13,0.73) 0.007* 0.27(0.10,0.70) 0.007*
265 1.00 1.00 1.0 1.00

Comorbidity score
No 0.22(0.05,0.97) 0.05 0.38(0.02,633) 049 0.54(0.12,2.38) 041 0.33(0.05,2.11) 024
Mild 043(0.16,1.17) 0.09 0.81(0.12,5.58) 0383 0.99(0.37,2.71) 0.99 0.70(0.21,2.38) 057
Moderate 0.63(0.24,1.63) 0.34 0.31(0.04,2.53) 0.28 0.93(0.35,2.45) 0.88 1.18(0.363.85) 078
Severe 1.00 1.00
\ INR monitoring interval 0.57(0.96,0.99) <0.001* 0.98(0.96,1.01) 017 0.57(0.95,0.99) <0.001* 0.98(0.97,1.00) 0.06

Percentage of days in different INR ranges
Time below range 1.02(0.99,1.04) 0.07 0.99(0.93,1.07) 0.99 0.99(0.90,1.01) 0383 0.99(0.95,1.03) 0.55
Time therapeutic range 1.01(0.99,1.04) 033 0.98(0.91,1.05) 053 0.97(0.88,1.06) 048 0.57(0.93,1.02) 0.9
Time above range 1.01(0.99,1.02) 038 0.99(0.92,1.06) 0.75 0.99(0.90,1.09) 083 1.00(0.97,1.04) 0.88
Average weekly warfarin dose  0.99(0.98,1.01) 093 0.99(0.96,1.02) 0.54 0.99(0.98,1.01) 071 0.99(0.98,1.02) 0.82
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associated with these outcomes (time in the therapeu-
tic range and secondary outcomes, including bleeding,
thromboembolic events, all-cause emergency depart-
ment visits, and hospitalization). Although most patients
in both groups were female and the UMC group expe-
rienced noticeably higher disease burdens, significant
associations of sex and patient background differences
with study outcomes were not found in our study.

In the present study, a significantly higher percent-
age of the median TTR was found in the PLAC group
than in the UMC group (p<0.001). This outcome aligns
with previous studies demonstrating the superior-
ity of PLAC over UMC in achieving a good TTR [9, 49,
56-58]. Moreover, a systematic review by Manzoor et al.
[47] indicated that the majority of the included stud-
ies (83.0%) reported a statistically significant TTR in the
pharmacist-managed group compared to routine medical
care [47]. Another systematic review and meta-analysis
also documented the superiority of PLAS over UMC in
managing warfarin therapy based on observational stud-
ies, with a significantly higher TTR in the pharmacist-
managed group [42, 59]. Furthermore, in this study, the
proportion of patients who achieved optimal antico-
agulation control (TTR>65%) was significantly higher
in the PLAC group than in the UMC group (41.7% vs.
31.7%, p<0.002), which is consistent with other reports
that a higher proportion of patients in the pharmacist-led
group reached the target anticoagulation physician-led
clinic [9, 58]. These findings emphasize the potential of
integrating pharmacist-led services into AMS, indicating
a novel approach to improve anticoagulation control and
outcomes in patients receiving warfarin therapy [60]. By
comparing UMC with PLAS, the current study provides
convincing evidence of the tangible benefits of pharma-
cist involvement in managing patients taking warfarin,
offering a significant contribution to the evolving dis-
course on enhancing chronic disease management in
limited-resource settings such as Ethiopia.

The effectiveness of PLAS not only emphasizes the
potential of specialized anticoagulation services within
the African healthcare landscape [50], but also aligns
with global trends of advocating for enhanced warfa-
rin therapy management [42]. Despite facing multi-
faceted challenges, including resource constraints, the
successful implementation of PLAS in Ethiopia reflects
the importance of providing quality AMS to optimize
anticoagulation control and outcomes that resonate
with a broader global shift towards the incorporation of
pharmacist-led interventions in chronic disease man-
agement. This approach has been increasingly recog-
nized for its capacity to provide personalized patient
education, ensure consistent monitoring, and facilitate
precise dosage adjustments, including the management
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of complex therapies, such as warfarin [61]. The differ-
ence between the outcomes of this study and the typical
lower TTRs reported in African countries [32] further
emphasizes the unique impact of PLAS in resource-
limited settings. This finding suggests that PLAS may
expand beyond high-income countries and offer a
viable solution for improving anticoagulation manage-
ment. This study noted more frequent INR monitor-
ing in the PLAC group (40.08 median days) than in the
UMC group (51.54 median days) (p<0.001), which is
an integral component for achieving better anticoagu-
lation control in patients receiving warfarin therapy.
Existing studies have shown the necessity for regular
monitoring and timely dosage adjustments to maintain
patients within their therapeutic range [62-64], which
might have contributed to the observed improvement
in TTR within the PLAC group in our study.

In the present study, the incidence of all the second-
ary outcomes was higher in the UMC group. However,
a statistically significant difference was observed only in
all-cause emergency visits (p=0.003) between the two
groups, and Entezari-Maleki et al. (2016) also reported
fewer emergency department visits in the pharmacist-
led group (p<00.0001) [59]. The absence of significant
differences between pharmacist-led interventions and
other anticoagulation models in the incidence of bleed-
ing and thromboembolic events has also been reported
in two Chinese studies [56, 65]. However, other obser-
vational studies and systematic reviews have reported
a significantly lower incidence of bleeding and throm-
boembolic events in pharmacist-warfarin therapy
management [47, 59]. The observed lower incidence
of emergency department visits among patients in the
PLAC group in this study may highlight the proactive
nature of PLAS in mitigating complications that would
typically necessitate emergency intervention.

We identified several factors associated with poor
TTR and incidence of secondary outcomes among
patients receiving warfarin therapy. Multivariate
regression analysis showed that intervention (PLAC)
(AOR=0.57,95% CI=0.36-0.88, p=0.01) was an inde-
pendent protective factor for poor anticoagulation
quality (TTR <65%). This finding aligns with previous
studies conducted in China [65] and elsewhere [49, 66],
which reported PLAS as an important intervention to
reduce poor TTR in patients receiving anticoagula-
tion therapy. The analysis also highlighted the relation-
ship between an increased HAS-BLED score and poor
TTR, emphasizing the vital need to evaluate the bleed-
ing risk in anticoagulation management planning. This
principle is widely acknowledged in international anti-
coagulation management guidelines, which advocate a
balanced approach that considers both the therapeutic
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benefits and potential bleeding risks associated with
warfarin therapy [54].

In the current study, we also found that the odds of
poor TTR decreased with every increase in the INR
monitoring frequency. Qiu et al. [65] reported this effect
in other ways, that is, increasing the average interval of
INR monitoring as an independent risk factor for poor
anticoagulation quality [65]. However, Papala et al. (2021)
showed that an increase in the INR testing interval length
did not significantly decrease the overall mean clinical
TTR [67]. Frequent INR monitoring with appropriate
dose adjustments may contribute to better optimized
anticoagulation control of PLAC. Moreover, patients
with mechanical heart valves were more likely to have a
poor TTR (AOR, 1.76; p=0.01). This signifies the need
for intensified monitoring with potentially more aggres-
sive anticoagulation measures in these patient groups
by implementing individualized care strategies and
addressing the specific needs and higher risk of throm-
boembolic complications in patients with mechanical
heart valves [68].

One of the findings of our study was the association
between frequent INR monitoring and a notable reduc-
tion in the incidence of bleeding events and emergency
department visits. This observation highlights the indis-
pensable role of close monitoring in optimizing anti-
coagulation outcomes and reducing the incidence of
warfarin-related complications. More frequent INR
monitoring should be performed to improve patient
safety and therapeutic efficacy, more-frequent INR moni-
toring should be performed [64]. Patients with higher
CHA2DS2-VASc scores were at increased risk of throm-
boembolic events. This is consistent with a previous
study that demonstrated that the CHA,DS,-VASc score
is associated with thromboembolism [69].

The implications of this study on the management of
warfarin therapy using PLAS in Ethiopia are profound
and multifaceted. This supports the pivotal integration of
pharmacists as essential contributors to the management
of complex medication therapies, including warfarin, and
highlights the necessity for health policymakers to advo-
cate for the expansion of PLAS-type models in Ethiopian
health systems. This approach is instrumental in enhanc-
ing the clinical outcomes of patients taking warfarin,
particularly in resource-constrained settings such as
Ethiopia, where warfarin is the drug of choice for the pre-
vention and treatment of thrombosis in many patients.
The success of PLAS in improving TTR and reducing
complications related to warfarin therapy highlights the
importance of incorporating pharmacists into multidisci-
plinary care teams, emphasizing their expertise in medi-
cation management and patient education. The potential
benefits of such services within the Ethiopian healthcare
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system emphasize the universal applicability and efficacy
of pharmacist-led care models in enhancing the manage-
ment of warfarin therapy, and by extension, chronic dis-
ease management.

Strengths and limitations of the study

This is the first study to evaluate the effects of PLAS on
anticoagulation control and outcomes by comparing
PLAS with UMC in Ethiopian patients undergoing warfa-
rin therapy. The present study was unique in that it used
an anticoagulation management protocol that consisted
of a package of measures, including a warfarin-dosing
algorithm, adherence support, and patient education
regarding many aspects of warfarin therapy. This finding
may serve as input for expanding PLAS to other Ethio-
pian health facilities and developing countries with simi-
lar health systems. However, it is essential to acknowledge
the limitations of the present study. First, the execution
of the study in a single healthcare center may limit its
generalizability. This study was implemented in a hospi-
tal setting in Addis Ababa, Ethiopia; hence, the feasibility
and effectiveness of PLAS may vary in other healthcare
settings with different resources, patient populations,
and organizational structures, thereby limiting the gen-
eralizability of the study findings. There could be incon-
sistencies among clinical pharmacists and physicians in
their practices based on their educational backgrounds,
which could affect the consistency and effectiveness of
the intervention and require further consideration. This
study did not compare the differences between the two
anticoagulation models in terms of patients” knowledge,
satisfaction, and adherence to warfarin therapy, and we
did not evaluate the economic implications of PLAS
compared to UMC.

Conclusion

This study concluded that patients in the PLAC group
had a significantly higher median TTR than those in
the UMC group did. A higher proportion of patients in
the PLAC group achieved optimal TTR than those in
the UMC group. The likelihood of poor TTR was lower
in the PLAC group than in the UMC group. There were
no statistically significant differences in the second-
ary outcomes between the groups, except for all-cause
emergency department visits. This study substantially
contributes to the argument that PLAS represents a
crucial development in the management of patients tak-
ing warfarin to improve clinical outcomes and health-
care efficiency. A cost-effectiveness analysis is essential
for evaluating the economic feasibility of incorporating
PLAS into the Ethiopian healthcare system.
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Appendices

Appendix 1: Quality assessment of the included studies based on modified JBI’s critical appraisal
for cross-sectional studies

Author ID Joanna Briggs Institute’s critical appraisal checklist

QL [Q2 [Q3 [Q4 |05 [Q6 [Q7 |08 Total | %

Salaheldin 2019 | No No | No No No No | Yes No 1 125

Karuri 2019 Yes | Yes | Yes | Yes | Yes Yes | Yes Yes 8 100
Sana 2020 Yes | Yes | Yes | Yes | Yes Yes | Yes Yes 8 100
Lauren 2019 Yes | Yes | Yes | Yes | No No | Yes Yes 6 75

Sonuga 2016 Yes | Yes |Yes | Yes | No No | Yes Yes 6 75

Fenta 2017 Yes | No | Yes |Yes | No No | Yes Yes 5 62.5

Semakula2020 No No | No No No No | Yes No 1 125

Prinsloo 2021 Yes | No | No Yes | Yes Yes | Yes Yes 6 75

Ahmed 2017 Yes [ No |Yes | Yes | No No | No No 5 62.5

Botsile 2020 Yes | Yes | No Yes | Yes Yes | Yes Yes 7 87.5

Masresha 2021 Yes | Yes | Yes | Yes | Yes Yes | No Yes 7 87.5

Kizito 2016 Yes |Yes [No |[No |Yes |Yes|No Yes 5 62.5
Yimer 2021 Yes | Yes | Yes |Yes | Yes Yes | Yes Yes 8 100
Sadhabiriss 2021 | Yes | Yes | Yes | Yes |Yes |Yes|Yes |Yes 8 100
Ntlokotsi 2018 | Yes | Yes | Yes |Yes |Yes |Yes|Yes |Yes 8 100
Rejeb 2019 Yes | Yes |[No | Yes |No No |Yes | Yes 6 75
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Mwita 2017 No Yes | Yes | No Yes Yes | Yes Yes 7 87.5

Ebrahim 2018 Yes | Yes | Yes | Yes | Yes Yes | Yes Yes 8 100

[Q1-8, JBI’s Critical Appraisal Checklist for Analytical Cross-Sectional studies [Q1: Were the criteria for inclusion in
the sample clearly defined? Q2: Were the study subjects and the setting described in detail? Q3: Was the exposure
measured in a valid and reliable way? Q4: Were objective, standard criteria used for measurement of the condition?
Q5: Were confounding factors identified? Q6: Were strategies to deal with confounding factors stated? Q7: Were the
outcomes measured in a valid and reliable way? Q8: Was an appropriate statistical analysis used?]
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Addis Ababa University
College of Health Sciences School of Pharmacy
Appendix 2: Study Information Sheet for Qualitative Study (Key Informants Interview with
Patients) ([English Version]

Need of establishing pharmacist-led anticoagulation clinic (PLAC) at Tikur Anbessa
Specialized Hospital (TASH), Addis Ababa, Ethiopia

Introduction

You are invited to participate in a postgraduate research project conducted by Addis Ababa
University, Ethiopia, as part of a PhD requirement in Social and Administrative Pharmacy.
Participation is entirely voluntary and will not affect your current treatment. It is essential to
understand the research purpose and participation details before making a decision. Please read
the information carefully and feel free to discuss it with others or ask for clarification.

Aims of the research: This study aims to explore patients’ experiences and perceptions
regarding anticoagulation management services at Tikur Anbessa Specialized Hospital and their
views on the need to establish a pharmacist-led anticoagulation clinic (PLAC).

What participation is involved?

If you agree to participate, you will be interviewed one-on-one about your experiences and
perceptions regarding anticoagulation management service at Tikur Anbessa Specialized
Hospital and your view on the need to establish a pharmacist-led anticoagulation clinic (PLAC)
in the hospital. The interview will last approximately 40 minutes.

Risks and discomforts: There are no expected risks associated with participating in this study.
You can decline to answer any question or stop the interview if you feel uncomfortable at any
time.

Possible benefits: This study aims to improve anticoagulation management services at the Tikur
Anbessa Specialized Hospital. Upon completion, the findings will be shared with participants
either through a meeting or through a leaflet.

Confidentiality: Your participation will remain confidential. Personal data will not include your
name or identifying information and will be stored securely. Only the principal researcher will

know the source of the information, and all data will be discarded after the analysis.
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Voluntary participation and withdrawal: Participation in this study is voluntary. You can
withdraw from the study at any time, without the need to provide a reason.
Contacts information:
e Principal Investigator: Tamrat Assefa: +251912023382
e Supervisos: Prof. Teferi Gedif, Dr. Legese Chelkeba Dr. Dejuma Yadeta and Dr. Amha
Gebremedhin.
e Institutional Review Board, College of Health Sciences, Addis, Addis Ababa University
Mobile number: +251947339272; email: chs.irb@aau.edu.et
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Appendix 3: Written consent form for qualitative study (English Version)

Written consent form for the data collection on ‘Need of establishing pharmacist-led
anticoagulation clinic (PLAC) at Tikur Anbessa Specialized Hospital (TASH), Addis
Ababa, Ethiopia’

Greetings,

My name is . I am working as a data collector with a team carrying
out a study on the topic “Need of establishing pharmacist-led anticoagulation clinic (PLAC)
at Tikur Anbessa Specialized Hospital (TASH), Addis Ababa, Ethiopia” at the School of
Pharmacy, College of Health Sciences, Addis Ababa University. In this study, participants will be
asked about their patients’ experiences and perceptions regarding anticoagulation management
services at Tikur Anbessa Specialized Hospital and their views on the need to establish a
pharmacist-led anticoagulation clinic (PLAC). Your participation in this study is voluntary, and
you can refuse to participate or you are free to withdraw yourself from the study at any time.
Participation in this study will not affect the services that you receive from the hospital. The
information you provide will be handled with strict confidentiality and at no time will you be
required to identify yourself by name. The information you provide is important to improve
anticoagulation management services in hospitals. You may skip any questions you do not want

to answer. The entire process of this questionnaire took a maximum of 40 minutes.

Would you be volunteer to participate in the study? (1 Yes  [1No

If yes, the study participant signature Date

Signature Date

Investigator Name

Signature Date

If you have any enquey regarding this study, please do not hesitate to contact:

Principal Investigator: Tamrat Assefa Advisors:

Department Social and Administrative Prof. Teferi Gedif
Pharmacy, Addis Ababa University Dr. Legese Chelkeba

Mobile No: 0912023382 Dr. Dejuma Yadeta

Email: tamrat.assefa@aaau.edu.et Dr. Amha Gebremedhin
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Appendix 4: Guide for patient interview on the ‘need and benefit of establishing pharmacist-led
anticoagulation clinic at TASH (English version)
1. Patient's age: Patient's sex:
2. Do you feel that the advice you receive about your anticlot medication (warfarin) is sufficient?
e If your answer is no, what do you think is the reason?
3. Do you always get the prescribed warfarin from the hospital?
e If not, where do you get it? Is there a price difference compared with what you get at
this hospital?
4. Do you always get ordered laboratory tests (INR) at the hospital?
e If not, where do you go for it? Is there a price difference compared with this hospital?
5. Please share your overall opinion regarding the laboratory testing services related to anticlot
treatment.
6. Describe any issues you face when you come to receive anticoagulation management
service for your appointment (e.g., delays, lost cards,).
7. Is there any area where the current anticoagulation management service needs to be improved
8. Overall, how satisfied are you with the anticoagulation management services provided to you?
a) Very satisfied
b) Satisfied
c) Somewhat satisfied
d) Not satisfied at all

9. If you have, any other comments to add to our point of discussion you can raise them.
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A4.0 AN RZACAET m.S 4270 bAF
4Co0. T9°VCt
Appendix 5: Amharic version of the Written Consent Form for interviewing patients (Qualitative
study)
ANS: FAFLPT ATGE AR APATE §PLTIFFAY £7116-0T Pb

Research Title: on ‘Need of establishing pharmacist-led anticoagulation clinic (PLAC) at

Tikur Anbessa Specialized Hospital (TASH), Addis Ababa, Ethiopia’

MmS LATATY A0AAU=: (A0 AN RZACAE MmS 4270 DAS 4CT0. FIPucT

Lt OThT4 TEH ATRC A4 AFAALHL PATHA N4CTLNT 091004 229° T9Pms hAzh ATLRERI° AT1L 4
ANVALTT AL 9028 ANANLTE APOLU- 10 (HY TG TAFELPT 1PRC AT0A AFAALHE PAT.I A 229°
a@Pmg WINITT (Fevalrt AANFD AP AT T AS (4CTI0NT P91.004. PLI° avem& hA.zh
aav(\lF ANEALTE AL PATFO7 AT 2me P QLY TG @-OT PAPT TATE av (vt NLPLTTFE AL
ehavlt APTE LY TGF PAted® 1 haeeate (PATHr QAT 07LeTTF A1t AL 9°79° ARYT +ohT
PIIRTLM. AT FATPMLET TIRLT ORI TEEPTT AhaparAQ S FAN:: (PGE AT PTLAMATFA. aP\GTF av-e
Moot NTLATC P70k AT PACAP O9° NTFDI° oo (1TPGH QAT ABINGI:: PULAM-T aPL8 WWPATH

PL29° TIPMG AN ATTAAN SMPTIA:: PILU aPMPP AmPAL Lo+ (LNH 40 Lt PP T7 LMASA:

0TSk APATe &PLT 19T [ AP [ ARLAU-®
AP QT PTGt AT 4CT 7
PG +aveTY4: et hg ATTePF: TIC el 186
fah €1c: 0912023382 2/c A1 AP
E-mail: tamrat.assefa@aau.edu.et 2/c g8 e

2/C havy 11Lav ey
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Appendix 6: Guide for patient interview on the ‘need of establishing pharmacist—led
anticoagulation clinic at TASH (Ambharic version)
(ISR T T T o R T T R

2. OA TLOAST LI° aPmT vV (PCECT) L7LeTHT 9°NC N 10 NAD- LHON?
o aAOL AP NAPTE PPR2EE 907 LaPNAPIAN?
3. LULFHHAL T &Y H((PCECT) v-ALHE NPATH A £15 0 @27
o NATE heH1@- R9LONGE ALY AT DOLIHOT PP OC ARTT AAD.?
4. NPLHO- P91 FHHALT T PANL-H4 9°Cavs(INR) WPOTH 0 @-OT L1507
NATF O 10 09100412 ALY PATHA h9LLAS0H PO OC ARTT AAALY?

5. NAMPAL PLI° avPMT ANLePG JPCaPe IOC TELH LAPT AT  (L114::

6. 229 aPMT A1NINF ATITTE (PmC 7 (LaPm: Lt TACT(OL4F NC& avPéet OHT.) At
106 FA?

7. P29° avdmMT AN AGPAAA PANT 11C MA LNAANT

8. NAMPAL N7.AMP PLI® aPPMT AT I°7 LUN AlhTPA?
V)N ALY
A) heELAU-
h) (@A avAh ACNELAU-
av) goYg° hALNU-I°

9. (9IOLLAVT CAO AL TI75D-9° 11C AdPehaC NEAT 170 ST AN::
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Appendix 7: Written consent form for interviewing healthcare professionals (Qualitative study)

Written consent form for healthcare professinals on ‘Need of establishing pharmacist-led
anticoagulation clinic (PLAC) at Tikur Anbessa Specialized Hospital (TASH), Addis
Ababa, Ethiopia’

The main aim of this key informant interview is to support the project ‘Need of assessment of
Establishment of pharmacist-led anticoagulation Anticoagulation Clinic in Tikur Anbessa
Specialized Hospital (TASH), which is being undertaken by Tamrat Assefa (PhD student in
Social and Administrative Pharmacy) at the Department of Social and Administrative Pharmacy,
School of Pharmacy, Addis Ababa University. To establish a clinic in the hospital, it is crucial to
have information on the current service status, the gaps/challenges that may exist, how to
improve it, and ways to improve overall anticoagulation management services in hospitals. The
information you provide is very important, and therefore, kindly be frank in your responses. |
assure you that the information you provide will be handled with strict confidentiality, and at no
time will you be required to identify yourself by name. To participate in this study, you must
have been involved in the management of patients requiring anticoagulation therapy. The entire

interview process will take a maximum of 40 minutes.

Would you be volunteer to participate in the study? (1 Yes  [1No

If yes, the study participant signature Date

Signature Date

Investigator Name

Signature Date

If you any enquey regarding this study, please do not hesitate to contact:

Principal Investigator: Tamrat Assefa Advisors:

Department of Social and Prof. Teferi Gedif
Administrative Pharmacy, School of Dr. Legese Chelkeba
Pharmacy, Addis Ababa University Dr. Dejuma Yadeta
Mobile No: 0912023382 Dr. Amha Gebremedhin
Email: tamrat.assefa@aaau.edu.et
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Appendix 8: Key informant interview guide with healthcare professionals (Qualitative study)

I) Socio-demographic data
1. Age --------me- years

2. Sex: [0 Male [OFemale

3. Profession/Specialty/Position

(1 Internist 1 Hematologist 1 Head of Pharmacy
1 Adult cardiologist 1 Pulmonologist [1Head of Lab

[1 Cardiothoracic surgeon 1 Neurologist

[1 Orthopedic Surgeon 1 Emergency Medicine Specialist

(1 Pediatric cardiologist [1 Oncologist

[1 Gynecologists and Obstetrician

4. Year of experience in managing patients who need anticoagulation:
a) <2years b)2-5years c) >5-10years d) >10 years
5. Do you think the current set-up of your working area in the hospital is suitable for providing
appropriate anticoagulation management services (AMS)?
1 If yes, explain why it is a comfortable setup.
1 If not, explain, what is missing.
1. Practice of anticoagulant Management service
1. Do your clinic/unit/ward have the following functional protocols? [1Yes. [ No
Please circle choices all that apply to your clinic/ward.
a.Standardized warfarin initiation dosing protocol
b.Standardized warfarin maintenance dosing protocol
c. Indication of warfarin/anticoagulant with target INR and duration of anticoagulation
d.Frequency of INR monitoring for both new and stable patient on warfarin
e.Risk stratification for VTE development Assessment
f. Protocol on VTE prophylaxis and treatment
g.Risk stratification for Bleeding Assessment
h.Contraindications to warfarin and other anticoagulants therapy

I. List of drugs interact with warfarin and their management
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J. Warfarin reversal protocol for elevated INR with without bleeding

k.Patients education on anticoagulation protocol

I. Anticoagulation management during pre and post operative (any surgical procedures)
m. Other ( Specify)

If not, what are the reasons for not having important anticoagulation specific protocols to
your unit/clinic in the hospital?

2. What are the main challenges of anticoagulation management services in this hospital,
particularly in your clinic/ward?
3. What are the solutions you suggest for solving the above challenges/service gaps?
4. How do you describe the regular availability of:

a. INR testing

b. Anticoagulants (both warfarin and parenteral)

c. Waiting time for INR test results

d. Reliability of INR values:

e. Regular patient follow up and appointment
5. In general, how do you describe the quality of anticoagulation management service at this
hospital?
6. If apharmacist-led anticoagulation clinic is established in this hospital, what do you think its
advantageous for increasing patient safety and improving the quality of anticoagulation therapy
in the hospital?
7. How do you describe the need of working together (with the pharmacy team) in the clinic?
Will your unit assign physicians and nurses to this teamwork if a need arises?
8. What do you think the involvement of clinical pharmacists in anticoagulation clinic in terms
of their contribution to improve/solve the current AMS challenges in the hospital?

9. If you have any, other comments to add regarding our point of discussion.
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Appendix 9: Key informant interview guide for in-depth interview with the head of pharmacy

Department of TASH (qualitative study)

1.

Are anticoagulants at hospital pharmacy regularly available in the required quantity and in
the strength/dose rangse that are easy for patients to take?
eIf no, why?

How do you describe the effects of anticoagulants drugs shortages on patient treatment
outcomes?
How do you describe the quality of patient counseling on warfarin therapy in outpatient
pharmacies of hospital in terms of informing patients about the name and dose of warfarin,
its indication, when to take warfarin, warfarin-foods/drugs/traditional medications
interaction, side effects of warfarin, labeling and availability of dispensing aid tools, and so
on?

e If counseling is not enough regarding warfarin therapy what are the reasons behind

this?

Do pharmacy department work with different units that deliver anticoagulation management
services to improve the quality of the service in the hospital?

e |f yes, what are the roles of pharmacy professional in the team?

e If no, why? Are there any efforts by the department to work with these units?
What is the plan of the pharmacy department to improve the quality of the current warfarin
therapy practice in hospital?
If in the hospital pharmacist-led anticoagulation clinic is established, what benefits do you
think for patients, pharmacy professionals and the hospital?
Do hospital pharmacy department allow the pharmacists to work in the clinic?
How do you describe the quality of anticoagulation management services in the hospital?

Is there anything more you would like to add regarding our points of discussion?
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Appendix 10: Key Informant Interview Guide for In-depth Interview with Head of Laboratory
(Qualitative Study)

1. How do you describe about INR testing in this hospital?

2. Does the hospital consistently have INR testing machines, reagents, and other necessary
supplies available?
¢ If not, how do you describe the impact on patient satisfaction?

3. What are the current practices regarding the availability, affordability and waiting time for
INR test?

4. How do you perceive the reliability of the test results and their effects on patient treatment?

5. What would you suggest to improve the quality of INR testing?

6. What do you think the establishment of anticoagulation clinic will add to the quality of INR
testing?

7. s there anything you would like to add to our discussion?
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Addis Ababa University

College of Health Sciences School of Pharmacy
Appendix 11: Study information sheet for participants to involve in knowledge, adherence, and

satisfaction with warfarin therapy

Knowledge, Adherence and Satisfaction among Ambulatory Patients Receiving Warfarin

at Tikur Anbessa Specialized Hospital, Ethiopia

We would like to invite you to participate in this original postgraduate research project. You
should only participate if you want; choosing not to participate will not disadvantage you in any
way and will not be connected to your current treatment. Before you decide whether you want to
participate, you must understand why the research is being conducted and what participation will
involve. Please take time to read the following information carefully and discuss it with others:
ask us if there is anything that is unclear or if you would like more information. This study is
conducted as a PhD requirement in Social and Administrative Pharmacy at the Department of
Social and Administrative Pharmacy, Addis Ababa University, Ethiopia.

Aims of the research/description of the study: This study aimed to assess the patients’
knowledge, adherence, and satisfaction with warfarin therapy among those attending cardiac and
hematology clinics (CHCs) of Tikur Anbessa Specialized Hospital (TASH).

What would happen if you agreed to participate?

You will also be asked a few questions in a one-to-one interview about your knowledge of
warfarin therapy, adherence to warfarin therapy, and satisfaction with anticoagulation
management. The interviews will be conducted in a private room in the outpatient department of
the Tikur Anbessa Specialized Hospital. The interview will last approximately 40 minutes.

Risks and Discomforts of being in the study: We did not expect any risks to be associated
with this study. However, if there is any unanticipated harm to patients, they will be linked to
consultant cardiologists and hematologists. If you are not comfortable participating in the study
or answering some questions, you are not obliged to do so. If you are distressed during an
interview, it can be stopped.

Possible benefits: We hope that the information obtained will help improve the anticoagulation

management service provided at the outpatient department of Tikur Anbessa Specialized
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Hospital. After completion of the study, the findings will be shared with you, either by inviting
you to the meeting or by giving you a leaflet.

Confidentiality: If you participated in this study, we will make sure that the data collected does
not include your name or identifying information. It is kept on a locked cupboard and/or closed
using a password on a computer. Once the collected data are analyzed, they will be discarded.
Only principal researcher knows that the information belonged to you.

Voluntary participation or withdrawal from the study: It is up to you to decide whether to
participate. If you decide to participate, you will be free to withdraw at any time without
providing a reason.

Contacts:

e Main researcher: Tamrat Assefa under the supervision of Prof. Teferi Gedif, Dr. Legese
Chelkeba Dr. Dejuma Yadeta and Dr. Amha Gebremedhin.

e The principal investigator can be contacted at:+251912023382.

e [f this study has harmed you in any way, you can contact the Institutional Review Board of
the College of Health Science Addis Ababa University using the details below for further
advice and information.

e Institutional Review Board, College of Health Sciences, Addis, Addis Ababa University
Mobile number: +251947339272; email: chs.irb@aau.edu.et
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Addis Ababa University
College of Health Sciences School of Pharmacy

Appendix 12: Written consent form for Interview based cross-sectional study (English Version)

Written Consent Form for data collection on Knowledge, Adherence and Satisfaction
among Ambulatory Patients Receiving Warfarin at Tikur Anbessa Specialized Hospital,

Ethiopia

Greetings,
My name is . I am working as a data collector with a team carrying

out a PhD study on the topic “Pharmacist-Led Anticoagulation Services and Patient Knowledge,
Adherence, and Satisfaction with Warfarin Therapy” at the School of Pharmacy, College of
Health Sciences, Addis Ababa University. In this study, participants will be asked about their
knowledge of the anticoagulation therapy (warfarin) they are receiving, adherence to warfarin
therapy, and satisfaction with anticoagulation treatment. Your participation in this study is
voluntary, and you can refuse to participate or you are free to withdraw yourself from the study at
any time. Participation in this study will not affect the services that you receive from the hospital.
The information you provide will be handled with strict confidentiality and at no time will you be
required to identify yourself by name. The information you provide is important to improve
anticoagulation management services in hospitals. You may skip any questions you do not want to

answer. The entire process of this questionnaire took a maximum of 40 minutes.

Would you be volunteer to participate in the study? [1Yes  [1No

If yes, the study participant signature Date

Principal Investigator: Tamrat Assefa Advisors:

Mobile No: 0912023382 Prof. Teferi Gedif
Email: tamrat.assefa@aaau.edu.et Dr. Legese Chelkeba

Dr. Dejuma Yadeta
Dr. Amha Gebremedhin
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Appendix 13: Data collection tool collecting sociodemographic characteristics of study participants

SN | Sociodemographic characteristics
1 Patient I-Care Number: Phone No:
2 Sex: OMale OFemale
3 Age: years
4 Marital status 11 Single " Divorced 1 Widowed
1 Married ] Separated
5 Religion 1 Orthodox Christian 1 Muslim “Protestant
1 Catholic 1 Others (Specify)
6 Highest educational | [1 Unable to read and | [J Primary school | [1  Certificate/
status write (Grade 1-8) Diploma
(1 Able to read and | [JSecondary school | [ Degree and
write (Grade 9-12) above
Place of residence " Addis Ababa 1 0ut of Addis Ababa
Monthly family | [ ------ Birr "I No income
income (in ETB)
9 Employment status | JEmployed (paid | [ Housewife " Retired
work) ] Student Not working
1 Self-employed
10 | With whom do you | [ Family 1 Alone
live?
11 | Social drug use Do you drink Alcohol? | Do  you smoke | Do you chew
cigarette? chat?
1Yes [1No 1Yes [INo 1Yes [1No
12 | Medical service | OFree | OOut of | Olnsurance O Other
payment method: pocket
13 | Duration since on | ----------------- (Write in years or months)
warfarin
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Appendix 14: Data collection tool for oral anticoagulation knowledge assessment in patients
receiving warfarin therapy at the TASH

Anticoagulation knowledge assessment Questionnaires

1. What is the use of warfarin?
A. Lower hear rate
B. Thinning the blood
C. Thickening the blood
D. Idon’t know its use

2. For how long do you need to take warfarin once it is started?

A. Six months
B. One year
C. Lifelong

D. It depends on each person’s indication

3. Which of the following food items would interfere with your warfarin?

A. Banana
B. Cabbage
C. Carrot
D. Tomato

4. The best time of day for you to take your warfarin is—
A. At lunchtime
B. In the evening
C. The morning before breakfast
D. Any time of day when you remember
5. While out with friends for dinner, you have just finished your third glass of wine. This
amount of alcohol consumed in a single evening will:
A. Cause a decrease in your warfarin effect
B. Cause an increase in your warfarin effect
C. Does not affect you or your warfarin dose in any way
D. Make you sick when taking warfarin medication
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6. On warfarin, you
A. Should not eat green leafy vegetables
B. Can eat green leafy vegetables once a month
C. Can eat as many green leafy vegetables as you would like whenever you would like.
D. Can eat green leafy vegetables but needs to eat the same amount regularly every week.
7. You just remember that you forgot to take your evening warfarin dose the previous night.
You would—
A. Skip the dose of warfarin you missed and take the current dose
B. Take the missed warfarin dose right now
C. Wait and take two doses of warfarin this evening
D. Take half of the missed dose of warfarin right now
8. Which of the following activities is risky when taking warfarin?
A. Playing football because you can hit your head
B. Taking a bath because soap interacts with warfarin
C. Playing cards because using your hands a lot will cause a blood clot
D. Walking a lot because exercise is not good for you while taking warfarin.
9. On warfarin, which of the following would you go directly to the emergency room?
A. Small bruises
B. Your appetite dramatically increases
C. Nosebleed, which will not stop bleeding
D. Gums that bleed for a few seconds after brushing teeth
10. If you ran out of your warfarin prescription, you would—
A. Borrow warfarin from a friend, as long as it is the same dose as yours
B. Call and ask for refills for that day so you do not miss a dose of warfarin
C. Wait until your next appointment that is just a few days away to get a new prescription
D. Do nothing because you have taken warfarin long enough; otherwise, there would be
more refills on your prescription.
11. The results of the PT/INR test indicate that
A. How thick or thin is your blood while taking warfarin

B. How well do your kidneys work after taking warfarin
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C. What is your average blood sugar level after taking warfarin?
D. How much alcohol have you consumed since you started taking warfarin?
12. When making a dental appointment while taking warfarin, what you need to remember?
A. Cannot have procedures done on your teeth while taking warfarin
B. Must tell your dentist you are taking warfarin in advance of having any procedure done
C. Can have procedures done, and there is no need to tell the dentist about warfarin.
D. Can the dental procedure be performed if you arrive at your dental appointment. Tell
the dentist you are taking warfarin
13.  What is your target INR range?
A. 2-3
B. 2.5-35
C. I don’t know
14. Your neighbor brings over this great ‘‘all natural’’ herbal supplement that she bought from a
traditional healer. She swears that this helps all her aches and pains, and recommends that
you take it when you ache. Your decision is t0?
A. Take her advice, realizing that you could use this herbal supplement
B. Start taking the herbal supplement and tell your pharmacist at the next office visit
C. Ask your pharmacist/doctor if the herbal supplement interacts with your medication
before you take it.
D. Avoid taking herbal supplements altogether because all medications interact with
warfarin
15. Which of the following may have a significant effect on how your warfarin works?
A. Changes in your mood.
B. Changes in sleep habits.
C. How much water your drink.
D. Using over the counter medications
16. Occasionally eating a large amount of leafy greens vegetables while taking warfarin can:
A. increase your risk of bleeding from warfarin.
B. reduce the effectiveness of the warfarin.
C. cause upset stomach and vomiting.
D

reduce your risk of having a blood clot
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17. If your INR value is above the “goal range™:
A. you are at an increased risk of having a clot.
B. you are more likely to have drowsiness and fatigue from warfarin.
C. you are at an increased risk of bleeding.
D. you are less likely to experience side effects from warfarin
18. When is it safe to take a medication that interacts with warfarin?
A. If you take the warfarin in the morning and the interacting medication at night.
B. If your healthcare provide is aware of the interaction and checks your INR regularly.
C. If you take your warfarin every other day.

D. It is never safe to take a medication that interacts with warfarin.
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Appendix 15: Adherence to oral anticoagulation treatment (warfarin) assessment using the
Morisky Green Levine Scale (MGLS)

Section I: Morisky Green Levine Scale (MGLS) questions

SN | Items Yes | No

1 | Do you ever forget to take your warfarin?

2 | Are you careless at times about taking your medicine?

3 | When you feel better do you sometimes stop taking your medicine
(warfarin)?

4 | Sometimes of you feel worse when you take the medicine (warfarin), do
you stop taking it?

Section I1: Reasons for poor medication Adherence
Tick all boxes that apply to each patient

Forgetfulness 1| Feeling Worsening when taking the drug O
Fear of drug adverse events |1 am taking many drugs which create | [
confusion
Inadequate instruction on how to | (]| Cost of medication too expensive 0

take

I can’t get the drug Disbelief in drug effectiveness

Difficulty during administration 1| Feeling better O
Due to work load/busy Other (Please specify) -------------------

Finished the medicine before my | [ O
appointement
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Appendix 16: Patient satisfaction with anticoagulant treatment using the anticlot treatment scale
(ACTS)

Patients will be asked to rate their experiences of anticoagulant treatment during the past four
weeks on a five-point scale of intensity (1 = not at all, 2 = a little, 3 = moderately, 4 = quite a bit,
5 = extremely). Reverse coding is adopted to calculate the burden scale so that higher scores
indicated higher satisfaction. The Burden subscale score ranged from 12 to 60 and the Benefit
subscale score ranged from 3 to 15, with a total range of 15-75 for all 17 items.

1 | How much does the possibility of bleeding as a | 1 2 3 4 5
result of your anticlot treatment limit you from

doing physical activity?

2 | How much does the possibility of bleeding as a
result of your anticlot treatment limit you from

taking part in your usual activities?

3 | How bothered are you by the possibility of bruising

as a result of your anticlot treatment?

4 | How bothered are you by having to avoid other

medicines as a result of your anticlot treatment?

5 | How much does your anticlot treatment limit what

you eat and drink?

6 | How much of a hassle(inconvenience) are the daily
aspects of your anticlot treatment? (e.g.,
remembering to take your medicine at a certain
time, taking the correct dose of your medicine,
following a diet, limiting alcohol, etc.)

7 | How much of a hassle (inconvenience) are the
occasional aspects of your anticlot treatment? (e.g.,
the need for blood tests, going to or contacting the
clinic/doctor, making arrangements for treatment

while travelling, etc.).

8 | How difficult is it to follow your anticlot treatment?

9 | How time-consuming is your anticlot treatment?
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10

How much do you worry about your anticlot

treatment?

11

How frustrating is your anticlot treatment?

12

How much of a burden is your anticlot treatment?

13

Overall, how much of a negative impact has your
anticlot treatment had on your life?

14

How confident are you that your anticlot treatment

will protect your health?

15

How reassured do you feel because of your anticlot

treatment?

16

How satisfied are you with your anticlot treatment?

17

Overall, how much of a positive impact has your
anticlot treatment had on your life?
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Appendix 17: Study Information sheet for [Amharic version]

1Sk O FLPTF PavlE Po
NPEC A4 ATAALHE: PATHA PCEET ATLONS. TavAAT o PT AL QA 9oV uk(PCSET) hardt
: (A0 AAPDNEL: AG (AN AATLT TFD. AC T AL LarM T +&TF ATITGT O1HIPE TG e

OHY OALTE PapBavs e (P £PGHG °CIPC TCE N A 8414 1 HVUHS A2NHPFAY:: PGk APate
o7 PANPT APATE NLAT AF 10-:: AAPA+e NP@AYP (9175 D90 avphe PoLLCANPT T4t
@L9° T emet TPI° ALTCI® (A7 APOAS AT VNG OC 9°39° ALY ATTrE PA@Y°:: NGk
APA+§ NaP@ATP (4 TG AT AILTLNELS PACAL +ATE 9°7 IR aPTIHAP ANLA.L 10+
AOh? 70 LH OGS PTLNFA®<T el A TrPE L0 IS PATIAPT TIC hA @RI +en s
avl 8 NEAT LRET:: U TGT (A%0 ANA RL0CHT MG 4270 DA 4Co10. H/0F N4CoINeThO AT
A 4-CTI0. TIPVCT hGA P2NHST 4014 T1av-@ 0o NEL ho-::

PPGR AATT:

PHY TGT PT AAYT OPEC AZ0A AFAALHE PATIA PCEET (7LOAS +avAAT FnolPTF AL (A
@@ E(PCEET) AP (AN AAPDAL AT NAIANINE ANTLTCFD. hChF AP8AN 10.:: 0 PRC
A4 AFAACHE PATHA P29° T1Pm& A10tet (AN AG 2oPRaed hALhT vh®q Navhd-+d AL
PILTT haPPPHETG AIRAMI° PCEST hPONG. LieT FNIPPTF (Y TIT W29 S PTLa0la LUPTA:
OHY TG+ AeAte htheiae: 77 emAPNLIA?

A28 AR (W1 PA-aemed FTLPT AAPPONST Y IA(PCEET) PAFQTT hadt: NAIO(:
AATPDAL: ATLDI° A £I° T1PMT AIANT (AT ANTLS &P ACh T T4ST PTOAT LmP P
: PA-oom@d (HY PATHA +ForAAT V9P hed @O PoLn%e eUrsh::  PA-aomed @L 40
LEPPT LOASA::

ONPGE (P4TEP PTLLCANP 1ot @k TIFM9° ALYt ToC LLCANPIA NAT AGANYC::
PCANT AAE AAE OPT NTmeeT TEEPT $C ANT LTAN:: PTANT NTPEPE avhhd AT878
TOEPT PILavFP T nPr  TEEPT Ahavava (avAn AdePamt) LAk @RI® (91T @9 1H,
TEEPE 00100 Pt NP A BI° LT AN+
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ATF P9UF0 ML PF: hHY TG P9LTTO- avlF (1 TRC KN4 ATAAGHE: AT P9° T9Pmy
AT ATTATA POTAA:: (AMPAL TG NFMSPP 1BA 0TG- PHLLAVFD-T 3T NA-N100 @R9°
L9 (N6 DL PIPTADP SIPTA::

P9.0M<T 0% KT LPHA? ('HU TGT O-OT AP+ MLI° TT7rHPT AIAG P7LT 0 aPL8 h19.LAGC
AGLCINT:: eHANAN a°CH AT M-OT PTLBAGNFD: LIPTA ARG a0 B D NGNS NAA ATE.D18
LLRLIN:: NPT Tt AL 1D~ ((rFPC avLE D PACODP aPPRT T17I° K18.LDP h@LLATC::

OA FFE U3 LY TGT AGPATE ORIP ANTPAFE av- (1o PACAP D} 1D-:: AdPA+& hOAT
N7 D-9° L1, 9°I9° ALY PPNIET aPAmt ALNLAAL TATEPT TIRLT AN

PG +a04TE 3Pt hd- (| T/C 4.6 1965 &/C A0 e\ PO £ &/C B9 PR3 hG &/C havy
MLaPLT hoIgrt

PG +avgaqs Ladh +C: 251912023382

TGCT (TR O-9° avpne T4+ NRLANP OLI° ATenT1s a°L8G °hC (A%0 AN LLACAT MT 487N
DAE AETIP 9197 0CL NTLNHAD AR TITTT S AN

aah ¢1c: +251947339272 @e9° NA.gv2A: chs.irb@aau.edu.et
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Appendix 18: Amharic version of Written Consent Form

A0S TAFLPTF NTGE AL AdPAHe: PLT AT 9160 Pb

Research Title: nrec A704 OTAALHE PATHA PCEET (T9LONS +avAAT TP T AN PC4E7T PATFA
AQPF: (AN AATPALAL AG WAt AATLEF@. AC T 291800 TG
Mms SOTATY AQAAU-= NA%0 ANO RZOCAE MS A2 DA 4Co0L TPuCT

Lt OThTS PGF. 0PRC A70A AFAALHL PATIA N4COI0NT 291004 029° TIPME AT PCEET NTLOOS
TaAAT FTLPT AA PCEST PATF@ APt h@bt: (AN AAPDLAL AS NATAINE NATLELFD. AChF 0P80N0
PTh T TG AL avl8 ANAN. UPE APALU- ATE AU

HY TGT AL FhoPT AATLPOST &Y (PCEST) PATFQT dQPTiav8Y T (AN AAGP@AL § QAL
TPMG VhI*G PAF@T AChF 091800 PG 10 OHY TGF O PAPT HAtE oo (oot LPLATE AL
etavst APYE QLY TGT PTG P1 AAPAte (PATHN QAT 07LeTT AT\t AL T°99° ALY TR
PIILTLM. (LPT PATPMEET TIRLT OLI® TEEPTT Adavavp( L FAN:: NPGE QAT PTLAMKFD. dPANTF av-h
(vt ATLATC 27LH0E ALPT PACAP O9° (9775 DI° avAR: (PG AT ARINGTO:: LU1.0MT avl8 (WPATH - P29°

PG RINITT ATTAAN nPoIN:: PHY oPm@P AnPAL L+ (LOH 40 L4PPT7 LONKA:

0TG-k APATE &PRE 1PF [ AP (] ARLAUI®

AP MUPYE PTG AFE &0 +7

PG +aveTG: FPPCt W% ATNEP T TIC 148 186
aah &rc: 0912023382 &lc a1t endP

E-mail: tamrat.assefa@aau.edu.et &lc 8. ee

2/C havy 11Lav ey

184



Appendix 19 : Amharic version of the data collection tool for oral anticoagulation knowledge
assessment in patients receiving warfarin at TASH

A0S: NTPEC ATNA ATAAHE PATHA PCEE7T P9L0NG F01PF ANLY 1t PANFMY hA@ Pt AavgOI90 Q1P
P

h&A-1: AA 0GP oo LB ravank: TeEPT
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6 | PFPUCT &8 O aNNG  oogq | [ h2e5 848 (1-8) I bhzhgoo-@/8. 7]
poae o O vt 225 (9-12) (] 894 A NH.P AL
O 99005 oo3§
P9 T
7 | eaoSep 0 [ A0 AN T hALn ANO @-op
8 | entaNo @ChR | [ e ¢ 0L PATE R
0. 07 10?
(n-nc)
9 |0 v ] tbmg 1 o0 Aot O el
2914 (- 194 7 fig- 200
10 | b7 oC 1@ Chetan oc BEIEAS]
PILTG?
11 | L& &0 vsF | Adbd enA? Bt FPTINY? (LD¢ FemAny?
P& AP TAAM@P® | (AP (1 AAPIPOP OAP [ AAROY®
12 | he°s At s | O 0hef | O OmS ooyt 70
PheP HE,
13 | #PCée? a7 Phi (Naav+ @e9° (oC 294
O-O&PA
15 | e°FoP eh-adt varg® AP L eage
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Appendix 20: Amharic version of the data collection tool on the Morisky Green Levine Scale
(MGLYS) to assess patient adherence to warfarin therapy
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Appendix 21: Amharic version of data collection tool on patient satisfaction with

anticoagulant treatment using the anticlot treatment scale (ACTS)

A0g: UoPHET QA LI° aopmG avdyit (MPCEET vhePs) AL PAT®Y wChi AeeAht P+HIPE
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8 PL9° avpmG Yh9PeP 7 avhtd 907 LUA LOTFaL-0/n0g:
10?7

9 Peg>  avpmG  YhIeeP 7 CUA AL LHLPT
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a1 BATIPIN?

16 | 089° aPPmG (PCECT VNIPTP 9°7 PUA LNt PA?
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Appendix 22: Data collection tool on sociodemographic and clinical characteristics for the comparison study

A. Sociodemographic characteristics

1. Patient I-Care Number:

2. Sex: O Male O Female Age: -----------m--- years

B. Disease and Medication Related (clinical characteristics) questions

3. Presence of comorbidities which don’t have warfarin indication: Yes O No O (If yes tick all box that apply)

History of ischemic stroke History of hemorrhagic stroke

History of coronary artery disease/ ischemic heart disease COVID-19

Cancer Rheumatologic disorder

Inflammatory bowel disease Prior myocardial infarction

Hypertension O | Renal disease (AKI/CKD) O
Heart Failure O | Diabetes mellitus O
Gastric IlIness/ peptic ulcer disease O | Seizure Disorder O
Atrial fibrillation (that don’t need warfarin) O | HIV/AIDS O
Liver disease O | Gynecological disorder O
Dermatology condition O | Peripheral artery disease O
Degenerative valvular heart disease O | CRVHD that don’t need warfarin 0O
Hypertensive heart disease O | Hyperthyroidism O
Asthma O | Hypothyroidism O
Dyslipidemia O | Tuberculosis O

O O

O O

O O

O O
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Chronic obstructive pulmonary disease

O | Psychiatric disorder

Benign prostatic hyperplasia

O Other (Specify):

Assessment of Stroke (CHA2DS2-VASc) and Bleeding Risk (HAS-BLED) in AF patients for prescribing warfarin

CHA2DS2-VASC Score HAS-BLED Score
C Congestive Heart Failure 1 | H | Hypertension 1
H Hypertension 1 | A | Abnormal renal and liver function (1 point lor 2
A Age 75years or older 2 S | Stroke 1
D Diabetes Mellitus 1 B | Bleeding tendency/predisposition 1
S Stroke, TIA or TEE 2 L | Labile INRs 1
\Y/ Vascular disease (prior MI, PAD, aortic 1 E | Elderly (eg, age >65 years) 1
A Age 65 to or 74 years older 1 D | Drugs or alcohol (1 point each) lor2
S Sex category (i.e., female) 1
Maximum score 9 Maximum score 9
CHA:DS,-VASc score=0, No antithrombotic HAS-BLED score of >3 indicates that caution is warranted
CHA,DS,-VASc score=1, Antithrombotic with oral when prescribing oral anticoagulation and regular review
anticoagulation or antiplatelet therapy, Use oral is required
CHA:DS2-VASc score >2, Antithrombotic with oral
anticoaaulation

C. Warfarin Anticoagulation related information

Indication for warfarin therapy (Tick all that apply):

AF (Valvular) or (Non valvular) @) Atrial flutter @)
CRVHD O O
O | Cardiac thrombus (includes left ventricular/apical/arterial thrombus) @)

Cardioembolism(includes sardioembolic stroke,
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peripheral artery embolism), other site embolism),
or non-embolic stroke (ischemic stroke
Post mechanical MVR O | Post mechanical TVR O
Post mechanical AVR O | Cardiomyopathy O
Bioprosthetic valve replacement/repair O | Deep vein thrombosis
Post-percutaneous mitrla ballon valvotomy O | Post mycordial infarction O
Pulmonary hypertension O | Chronic pulmonary embolism 0
IHD and atrial/ventricular thrombus O | Others (Write the indication ( ) @)
Portal vein thrombosis O 0
4. Expected Duration of therapy: 3months O 3-6months O  6monthsO lifelong»O OthersO
Target INR: O 2-3 0 2.5-35 O Other Target:
Warfarin anticoagulation management follow- up form
SN Follow | INR | Antico | Weekly warfarin dose Action on Next Visit Drug Interaction Sign of Additional
up value | agulati | (Write the actual dosing date (Yes/No). If yes, list | bleeding Note
date on prescription) them in Q9 (Yes/No)
Status

~N| O O B W N
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8

9

10

10. Warfarin Interacting drugs (Tick all that apply)

Interacting drug

Interacting drug

Interacting drug

Aspirin O | Estrogen/COC Paracetamol O
Allopurinol O | Erythromycin O Phenobarbitone O
Amiodarone O | Fluconazole O Phenytoin O
Azithromycin O | lbuprofen O Prednisolone O
Carbamazepine O | Indomethacin O Propylthiouracil O
Ceftriaxone Q | Isoniazid O Protease Inhibitors O
Cimetidine O | Ketoconazole O Rifampin O
Ciprofloxacin O | Levothyroxine O Rosuvastatin O
Clarithromycin O | Lopinavir/ritonavir O Simvastatin O
Clopidogrel O | Methimazole O Sulfamethoxazole/trimethoprim O
Cloxacillin O | Metronidazole O Tramadol O
Diclofenac O | Miconazole O Valproic acid O
Doxycycline O | Nevirapine O Omeprazole O
Efavirenz ) @]

11.Number of co-medications (Write them by number):

12. Number of hospital admission during study period (follow up) (if yes, admssion fill the date of visit)):
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Date of Reasons of Admission Date of Reasons of If yes, write reason(s)(e.g warfarin-
Admission Admission | Admission Admission Admission related)
Admission 1 Admission 3
Admission 2 Admission 4

13. Number of emergency room during study period (follow up (if yes, number of visitst):
Reasons of ERV Date of visit Reasons of If yes, write reason (e.g warfarin-
ERV Date of visit | visit visit related)and date of ED visitl
Visit 1 Visit 3
Visit 2 Visit 4

14. Incidence of thromboembolic events during study period (follow up (Write them by number and f

ill the date event occurred):

Date Date Occurred | INR value If yes, write type of TEEs(any strokes
Event Occurred INR value Event types, TIA, etc) and date of incidence
Event 1 Event 3
Event 2 Event 4
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Appendix 23: Manual/Protocol of Pharmacist Led-Anticoagulation Clinic at Tikur Anbessa
Specialized Hospital
ADDIS ABABA UNIVERSITY

COLLEGE OF HEALTH SCIENCES

Tikur Anbessa Specialized Hospital

Prepared by: Anticoagulation Team
Tikur Anbessa Spacilaze Hospital College of Health Sciences (CHS),
Addis Ababa University (AAU), Addis Ababa, Ethiopia

Addis Ababa, Ethiopia
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Acronyms

AC - Anticoagulation Clinic
ACCP-----m-m e e American College of Chest Physicians
AVK ---mmommeeceeeeeee o Antivitamin K

DOAC ---------m-mmmmme- Direct oral anticoagulant

INR -------mmemmmmmm e International normalization ratio
PLAC --------mmmmmmmoeeeeee Pharmacist led anticoagulation clinic
TASH -------mmemmemeee- Tikur Anbessa Specialized hospital
TTR —----emmmemememe - Total therapeutic range

U Unfractionated heparin

UMC - Usual medical care

VTE -------memememmeme - Venous thromboembolism

WMTAC --------mmmmmmeam Warfarin medication therapy adherence clinic
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1. Introduction
Pharmacist-Led Anticoagulation Clinic (PLAC) is a specialized healthcare service where
clinical pharmacists take a central role in managing anticoagulation therapy for patients. These
clinics are designed to optimize the outcomes of anticoagulation therapy, improve patient safety,
and ensure high-quality care. Below is an overview of the key features and benefits of PLAC.
Materials, premises, and personnel needed to establish PLAC
1.1. Materials and premises
To establish an anticoagulation clinic, the following should be met:
1. Staffing requirements:
o One anticoagulation clinician (preferably a cardiologist).
o At least two clinical pharmacists.
o Two nurses.
o One laboratory technologist.
2. Facility and equipment:
o A consultation room sufficient for patient visits.
o An examination room equipped with at least five chairs and tables.
o An office room furnished with three chairs and tables.
o Computers with internet access and anticoagulation database software for
documentation.
o A point-of-care device for INR testing in the examination room, or a prepared
laboratory test site.
3. Database Setup:
o A functional database must be established for patient management and record-
keeping.
o
2.2 Personnel
An anticoagulation clinic requires a team of trained healthcare professionals. The team should
include at least two clinical pharmacists trained in anticoagulation therapy management, one
cardiologist, one nurse, and one laboratory technician.
A. Clinical pharmacist

Quialification: Trained in anticoagulation therapy management.
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Roles and responsibilities:
« Coordinate with the pharmacy directorate to procure necessary materials.
« Organize seminars and training sessions for healthcare professionals.
o Carefully review patient medication charts when referred to the anticoagulation clinic.
o Conduct patient interviews to gather essential information.
o Document patient information on the pharmacy sheet and sign off.
o Order INR tests, review results, and adjust doses per protocol when necessary.
o Refill warfarin prescriptions if no dose adjustment is needed.
o Educate patients on:
o Anticoagulants and their indications.
o Dosage, timing, and duration of therapy.
o INR testing frequency and target INR range.
o Managing missed doses.
o Drug, food, and herbal interactions (e.g., with green leafy vegetables).
o Side effects of warfarin and when to seek emergency care.
o Lifestyle considerations such as alcohol consumption and physical activity.
o Consult with the cardiologist if challenges arise in patient management.
o Share clinic findings with hospital administration and the public.
B. Anticoagulation clinician
Qualification: Cardiologist or cardiology fellow.
Roles and Responsibilities:
o Collaborate with clinical pharmacists and provide consultations as needed.
« Conduct patient interviews and physical examinations to establish diagnoses.
o Order laboratory and imaging tests as necessary.
o Liaise with other physicians about the clinic's activities and share findings.
o Ensure sufficient physician staffing for the anticoagulation clinic.
« Participate in regular meetings, workshops, training sessions, and seminars.
C. Laboratory technologist
Quialification: Trained in INR laboratory testing and point-of-care devices.
Roles and Responsibilities:

o Prepare materials for laboratory testing, including INR tests.
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Communicate results to the clinical pharmacist or anticoagulation clinician.

Coordinate with the biomedical department to resolve issues with test results or equipment
malfunctions.

Participate in training sessions and seminars.

Regularly request materials and equipment from the pharmacy directorate.

Report INR results from the lab or point-of-care testing.

D. Nurse

Qualification: Bachelor of Science in Clinical Nursing with training in anticoagulation protocols.

Roles and responsibilities:

Prepare the examination room and necessary equipment, such as blood pressure apparatus
and documentation materials.
Arrange and facilitate patient examinations.

Schedule patient appointments.

This structured team ensures the efficient operation of the anticoagulation clinic and high-quality

patient care.

3.Scope of care of Anticoagulation service

Patient enrolment to PLAC and referral

All patients currently receiving anticoagulants from the cardiac and hematology units of
TASH will be included.

New patients starting anticoagulant therapy for the first time in these clinics and related
outpatient units will be referred to the PLAC.

Patients discharged from various medical and surgical wards who require long-term
anticoagulation therapy for post-operative conditions will be referred to the PLAC, where
anticoagulants are prescribed.

Referrals should be made in writing.

Each referral should state the reason for anticoagulant use, the desired treatment intensity,
and the planned duration of treatment. If the physician has already prescribed a dosage of
the anticoagulant, the specific strength and daily dosage should be indicated.

The physician referring the patient to the anticoagulation clinic must document the
following information in the patient's medical chart.

» Name, sex, age, weight, height of patient
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Current medications, including prescription and nonprescription

medical history: known diseases and surgeries, drug allergies and reactions
Conditions relating current medication regimen, surgical history, and hospitalizations.
Indication for anticoagulation therapy

Target INR range and planned duration of therapy

If already receiving anticoagulation therapy include: start date, current dose

History of bleeding including major and minor (dates and outcomes)

vV V V V V V V V

Physician name and signature

All referrals to the PLAC must include a supervising physician who is responsible for
regularly assessing the patient’s ongoing need for anticoagulation therapy, as well as
managing any medical or surgical issues.

The discontinuation of anticoagulation therapy will only happen based on the physician’s
order. Once the desired length of treatment is achieved, the PLAC clinician is authorized to
discontinue the medication and discharge the patient from the clinic.

Scheduling patients

Patients are scheduled by a nurse working in the PLAC (Patient Liaison and Care Center).
The anticoagulation clinician and clinical pharmacist will conduct follow-up appointments,
accept new consultations, and make necessary changes to the care plan.

For hospital patients who are enrolled after discharge, appointments must be scheduled
within one week of their discharge date.

Once patients are stable, their appointments should be no more than two months apart,
unless they encounter difficulties during that period.

Patients should arrive 1-2 hours prior to their laboratory testing, which includes tests such
as INR and CBC. If they have additional diagnostic tests or assessments that require more
time, they should coordinate with laboratory personnel to arrive even earlier to ensure these
tests are completed.

The pharmacist will document each visit in a pharmacy follow-up chart (see Appendix 7) or
in the designated database, if available. The documentation for each patient include the
following information:

» Visit date, indication for anticoagulation, co-morbidities, other drugs patients are

receiving, therapeutic INR goal, the expected duration of therapy, visit day INR
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value, warfarin dosing plan, any patient assessment information as deemed
appropriate, frequency of INR monitoring after each visit, consumption status of
food high in vitamin K, adherence status, warfarin related encountered side effects
5. Standardized warfarin dosing protocol
= Warfarin is adjusted based on current INR measurements. Prior to making a dose adjustment
assessment for any missed doses, drug interactions, diet, documentation of bleeding, or other
changes that may affect INR is mandatory for each patient in every PLAC visit.
= Increased dietary intake of vitamin K can reduce the anticoagulation effect of warfarin.

Table 1: Warfarin maintenance dosing protocol

Maintenance Dosing Protocol

Target Target

INR 2-3 INR 2.5-3.5
INR Dose Adjustment Plan Until Next INR/ visit INR

<15 Increase weekly dose by 10-20% <2

1.5-1.9 Increase weekly dose by 5-10% 2-2.4

2-3 No change 2.5-3.5
3.1-35 Decrease weekly dose by 5-10% 3.6-4.0

3.6-4.9 Hold one dose, then decrease the weekly dose by 10-20% | 4.1-4.9

5-9 Hold 2 doses, then decrease weekly dose by 10-20% 5-9
>9.0 Hold and follow daily INRs (also see reversal protocol if | >9
needed)

6. Frequency of INR monitoring for both initiation and maintenance of warfarin protocol

Table 2: Frequency of INR Monitoring for Maintenance of Warfarin

After 1 week If start/stop interacting with medication, change in diet, change in

activity level, or other change that could affect INR

Every 1-2 weeks If the dose needs adjustment by 5-10%

Every 4 weeks If the patient is maintained on the same stable dose for < 6 months
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Every 6-12 weeks If the patient maintained on same stable dose for at least 6 months

7. Risk of stroke development in patients with atrial fibrillation

The CHA2DS2VASc scoring system is a simple system that can be used to assess the annual risk
of stroke and the need for anticoagulation in non-rheumatic AF. Treatment with warfarin is
recommended for CHA2DS2VASc scores equal to or greater than 2. The CHA2DS2VASc score
(see Table 3) includes the most common stroke risk factors in everyday clinical practice and has
been validated in multiple cohorts (Table 3).

Table 3: CHA2DS2-VASc scoring system

CHA2DS2-VASc Clinical characteristics Points

Congestive Heart Failure

History of Hypertension

Age 75 years or older

Diabetes Mellitus

History of stroke or transient ischemic attack

Vascular disease

Age 65-74 years or older

Sex category female

Total Score (Maximum points=9)

V>0 ON>I
R R R N RN R e

8. Risk of bleeding

To assess the appropriateness of anticoagulant therapy, the risk of stroke should be weighed
against the risk of bleeding. The risk of bleeding can be assessed using the HAS-BLED scoring
system (Table10) where a bleeding risk score of > 3 indicates a high-risk. Assessments may
identify reversible risks that can be managed before the initiation of warfarin therapy (Table 4).
Table 4: HAS-BLED Scoring System.

H |Hypertension (uncontrolled, greater than 160 mmHg systolic) 1
A |Abnormal renal and liver function(1 point each) 1or2
S [Stroke (previous history, particularly lacunar) 1
B Bleeding (history or predisposition e.g. anemia) 1
L |Labile INRs (i.e. time in the therapeutic range is less than 60 percent) 1
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m

Elderly (older than 65 years) 1

D [Drugs (e.g. non-steroidal anti-inflammatory or antiplatelet drugs, heparin |1 or 2
or thrombolysis) or alcohol (1point each)

TOTAL SCORE (Maximum points=9)

9. Contraindication to the warfarin therapy protocol

In determining whether to start warfarin, absolute and relative contraindications must be
considered. The lists below are not exhaustive.

Absolute contraindications to warfarin therapy include:

Known large esophageal varices

Significant thrombocytopenia (platelet count less than 50x109/L)

Within 72 hours of major surgery with risk of severe bleeding: defer and reassess
postoperatively

Previously documented hypersensitivity (e.g. priapism or ischemic necrosis)

Acute clinically significant bleed—defer and reassess stroke versus bleeding risk within three
months

Decompensated liver disease or deranged baseline clotting screen (initial INR Greater than 1.5)
Pregnancy and within 48 hours postpartum. Warfarin is teratogenic and causes fetal bleeding. It

is also associated with spontaneous abortions and perinatal bleeding

Relative contraindications to warfarin therapy include:

Previous history of intracranial hemorrhage—seek specialist opinion

Recent major extracranial bleeding within the last six months where the cause has not been
identified or treated, defer the decision for warfarin therapy

Peptic ulcer within the last three months: defer until peptic ulcer treatment is completed.
Ensure peptic ulcer preventive therapy is initiated while on the anticoagulant therapy.

Recent history of recurrent falls in patients at higher risk of bleeding (i.e. HAS-BLED Score
greater than or equal to 3

Dementia or marked cognitive impairment with poor medicine adherence and no care support
Chronic alcohol abuse, especially if binge drinking

Untreated or poorly controlled hypertension, consistently greater than 160/90 mm/Hg.

Warfarin may be used during breastfeeding. It has not been detected in breast milk at doses

uptol2 mg per day. Therefore, higher doses may require periodic INR monitoring in infant
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10. List of drugs that interact with warfarin

Warfarin is metabolized by the cytochrome P450 system (2C9, 3A4, and 1A isoenzymes). Drugs
that are either hepatic enzyme inducers or inhibitors may affect INR. Table 5 summarizes a
comprehensive list of drugs that potentiate or inhibit the anticoagulant effect of warfarin, which is
rated according to the interaction direction, clinical severity, and quality of evidence, and
developed lists of warfarin drug interactions considered highly probable, probable, possible, and
highly improbable. When a potential warfarin-drug interaction is detected, healthcare professionals
should determine the management of oral anticoagulation.

Severity of interaction

Major interaction: The interaction may be life-threatening and/or require medical intervention to
minimize or prevent serious adverse effects, or the drugs are contraindicated for current use
Moderate interaction: The interaction may result in an exacerbation of the patient’s condition
and/or require an alteration in therapy

Table 5: Clinically Significant warfarin-Drug Interactions

Major interaction

Allopurinol Fluoxetine
Amiodarone Gatifloxacin
Amoxicillin Gemcitabine
Ampicillin Gemifloxacin

Aspirin Itraconazole
Azithromycin Ketoconazole
Bicalutamide Levofloxacin
Carboplatin Linezolid

Cefepime Mercaptopurine
Cefixime Methotrexate
Cefotaxime Metronidazole
Cefotaxime [Systemic} Miconazole (Non-Systemic)
Ceftazidime Moxifloxacin
Cephalexin Nilotinib
Ciprofloxacin Norfloxacin
Clarithromycin NSAIDS

Clopidogrel Oxaliplatin

Cloxacillin Paroxetine
Cyclophosphamide Penicillin G [Systemic]
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Doxorubicin Piperacillin -Tazobactam
Efavirenz Rosuvastatin

Enoxaparin Sertraline

Erythromycin Simvastatin

Etoposide Sulfamethoxazole/Cotrimoxazole
Fluconazole Tamoxifen

Fluorouracil Valproic Acid/Sodium Valproate
Moderate Interaction

Amitriptyline Imipramine

Atazanavir Lopinavir

Atenolol Lovastatin
Carbamazepine Pantoprazole
Ceftriaxone Paracetamol
Chlordiazepoxide Phenobarbital
Cimetidine Phenytoin

Cisplatin Prednisolone

Combine oral contraceptive PTU

Doxycycline Ritonavir

Fluvastatin Tetracycline
Glibenclamide Thyroxin

Griseofulvin

11. Warfarin reversal protocol for elevated INR with or without bleeding

An INR > 5 significantly increases the risk of bleeding. Please refer to Table 6 for recommended
actions regarding high INR results. Assess whether a patient with a high INR needs to be admitted

to the hospital for specialized treatment, such as blood products, and monitoring purposes.

Major bleeding

Major bleeds are those that result in death, are life-threatening, cause chronic sequelae, or consume

major healthcare resources. It includes

» Fatal bleeding, and/or
« Symptomatic bleeding in a critical area or organ, such as intracranial, intraspinal, intraocular,

retroperitoneal, intra-articular or pericardial, or intramuscular with compartment syndrome

and/or

« Bleeding causing a fall in hemoglobin level of 20 g/L or 1.24 mmol /L) or more, or leading to

transfusion of two or more units of whole blood or red cells

Minor bleeding
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Minor bleeding includes access site, gastrointestinal, epistaxis, hematuria, gingival, and bleeding
not stated under major bleeding.

Table 6: Warfarin reversal recommendation

INR level Recommendation if Rapid Reversal is NOT necessary

INR  greater than the | e Reduce or hold the next warfarin dose and/or reduce

therapeutic range but less than subsequent doses.

4.5 and No bleeding e Resume a lower dose of warfarin once INR approaches
therapeutic range. No need for vitamin K

e Hold warfarin. Consider oral vitamin K (1-2 mg) if the

4.5-10, patient is at high risk of bleeding.

No evidence of bleeding e Check INR within 24 hours. Resume a lower dose of
warfarin once INR approaches therapeutic range.

Hold warfarin. Administer oral vitamin K (2.5-5 mg). May

need to repeat Recheck INR in 24 hours.

INR Level Rapid Reversal Indicated

Elevated, with a need for an

urgent (but not lifesaving) | Hold warfarin, give oral vitamin K 2.5-5mg

procedure

>10, no evidence of bleeding

Hold warfarin, give vitamin K 5-10mg IV by slow infusion,
give fresh frozen plasma (FFP), or consider Prothrombin
Complex Concentrates (PCCs)

Elevated, with non-life
threatening bleeding

Elevated, with the need for
lifesaving procedure

Elevated, with life-threatening,
major bleeding

Hold anticoagulation, give Vitamin K 5-10mg IV, give PCC

Hold anticoagulation, give Vitamin K 5-10mg IV, give PCC

12. Patient education on Anticoagulation protocol

Each patient enrolled in the PLAC receives counseling regarding the appropriate use of
anticoagulation therapy. The pharmacist provides verbal and/or written educational material to new
patients. Patients are comprehensively educated at their initial encounter(s) and briefly educated at
each subsequent visit to reduce complications and improve the quality of care.
Patient education on anticoagulation therapy includes the following:
* The purpose of anticoagulation therapy and its relation to clot formation.

o Names of anticoagulant medications, their strengths, descriptions (such as color), and daily

dosages (amount/number of tablets).
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o How anticoagulant medications work.

o Potential implications of too much or too little anticoagulation.

o Reasons for the necessity of regular blood tests.

o The meaning of INR (International Normalized Ratio) and the desired INR range
appropriate for the patient’s treatment.

o The importance of close monitoring and adherence to the therapeutic plan.

o Common symptoms and signs of bleeding.

o Common symptoms and signs of thromboembolism (e.g., stroke, deep vein thrombosis,
pulmonary embolism).

o Precautionary measures to reduce trauma and the risk of bleeding.

o Dietary, drug, and alcohol use patterns that may cause complications with anticoagulation
therapy.

o The impact of disease processes (e.g., fever and diarrhea) on the response to
anticoagulation therapy.

The necessity of informing healthcare providers about current anticoagulation therapy during

scheduled or unexpected
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Table 7: Addis Ababa University, College of Health Sciences, Tikur Anbessa Specialized Hospital (TASH)
Pharmacist —Led Anticoagulation Clinic (PLAC)

Warfarin Therapy/Anticoagulation Follow-Up Form

Name Age Sex
Tel. No Region/SubCity/Zone (Woreda):
Referring Physician: Dr Underlying Cardiac Problem

MRN.

PLAC enrollment date: Warfarin Indication Target INR:
Keys:
Warfarin dose:
Follow | INR | *Antico |M | T |W|T |F |S |S | **Action | Missed [Change | Warfarin| Sign  of| Detail Next Name and
up Date | value | agulatio on dose n diet interactin| bleeding | Notes appoint | signature
n Status warfarin g drug(s) | (Yes/No) ment of
dosing date pharmacist

* Anticoagulation Status: Sub-therapeutic range, In therapeutic range, Supra therapeutic range
** Action: Decrease, Continue the same, Increase, Omit, Omit and then decrease, Omit and then continue,

211




aa £9° T1PmT a0Vt ( PCECT) AFNIPT LPOT

PTALE PAN FIC (ALY PoU-atth PN TOC PAF@. FhPTF QAN @AT PRI P31 ALITIVFA
LFAN:: P10 LI° AN &P (LT OLTALR PAQYT hEAT (9PEe7 PHALR TIACT ParMA:: 210 L9°
NG POFQ @yt DGAT QAT A0 A9C 0L AE AS tkAAT PIPE GTFA:: ML BrPAT (L8
atch (Stroke) TI0H® £7HE AT DA aPHA (T¢ARH) o7 (ALLaPME ML AIC MRI° WS %L
LVIHE PR @RI PhIC avPRC (D7°147) LaPMi:: LUTT AGPhANASG NthA+9® &9, A8 emM PL9°
TPMG dLILAT LOASK:: AL PRI° TIPMT aLILAT A AP (OHT PTLONLD. PCELT
(Warfarin)+(de e7Lmé-@. o253t 1a:: gy av@3d LI° ¢TF ARG LI° A1RL4NGT P714.01D. PLI°
PPrF AP%00M O NFA POLATPA:: Db tA 2918410, (15976 £9° 9°Cavg. (INR) ALP? avEans@ Aha,
ey 9°cavg. (INR) e e 09004 LUPYE PLNPAQ. 0o LDyt avmy Fod (%A 17 PINR 9°Covs.o-
LIPRLANT (PAZL: OC AL APY 2FAA:: QAT P71.004A 10 Dyt aPRY 1k A38,THG AR PUPT PRIP
AN ATRLITI° FhIPQ e TE Fedb ATF 0D ET av@ALT AR ATH T18:4 hANF::
£L9° haom? (AL a*Pm? PPAhT
< I0CE PO hohe AL aPPAtG L9 avgPANINLIP AhJ avgea)t
& AQ13FT 0PAN 0 L0YTG avCe, WI0) ORI T AT (LLCH PLI° e PATRHIP
< LT a1 e A\t
% PPk 00H (L7 SBIPAT QAT LI° aP&ANG P.TE aPHA W 79.U-9° &07 avdvk
ALY PARET ARG PR9° Gavg gocavs. (INR) 1M9° he @94t (n 4.5 NAL av1P?) hA oo OLHNIPS
+ERI° a0 e PALADIA::
PC487T AONL TLLT NG
% 0FHHAL? Rav 5yt o7 DhhloPG h4-Co10. AATP-@ av2.81S ThhAT Q.7 o7 av@.NL:
S @@ 5T DAVLE (PaPAa e, wot ap@AL: (9007 AL (LIPY LaPLMA) ::
AL eFmPaTT ALTT T10 T ATC P hI® (L aoh,L::
S PLI° Gav-q JoCav .. (1HarAAL LH aeamt ( TI0T° mPt mP)::
SNyt OC 071060 LY LAT A QAP TTIFRIIC av Syt AFHH Adhov 229° TP
AL @O0 avq(C::
S @5k NIPUNATFD. PIANTF DCIP ANTLIFE Al7A% PMATT ATFNAPTT avav1(l (10497 FE tavadg,
M7 NPLNE T AT BTCNFA::
% PT92N PANTFT AATPaPIN IR NANAT TOI0TF A28 PMATI AThAPT GFa.::
@ 0RI° TIPME Aoyt PAGPLNG PRI GavG A aP@.AL ALIS TR AATLIA TINMT PRIP Ga-G
httA (INR) 998491 2104 ::

212



£L9° TPPmT oYyt (PCECT) aPhF+f P&

(¢HEaol0t 7 ) e2A10- INR oom?
PHe®- | PINR | PC4C? (Warfarin) tab mg +ML P
7 N7 P70 PATHNA oM PAATD-P (A9°G 4.CTT
as a & | ch a | ¢ h

213




