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Abstract 

This narrative review delves into the pivotal role of clinical pharmacists in optimizing anticoagulant therapy, 

focusing on evidence-based practices, patient safety considerations, integration of technology, quality 

improvement initiatives, implications for practice, and recommendations for future research. Evidence-based 

practices explored include anticoagulant stewardship programs, collaborative care models, utilization of 

clinical decision support systems, and pharmacist-led anticoagulation clinics. Patient safety aspects cover risk 

assessment and management, bleeding complications, thrombotic events, and patient monitoring strategies. 

The integration of technology, such as electronic health records, telehealth, mobile applications, and artificial 

intelligence, is discussed in optimizing anticoagulant management. Recommendations for future research 

emphasize long-term outcomes of pharmacist interventions, comparative studies on clinical models, health 

economic analyses, and patient-centered research approaches. Overall, this review underscores the importance 

of pharmacist collaboration in anticoagulant therapy, outlines future directions in clinical pharmacy practice, 

and advocates for patient-centered care in anticoagulation management. 
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I. Introduction 

Anticoagulant therapy plays a critical role in the 

prevention and treatment of thromboembolic 

disorders, including deep vein thrombosis, 

pulmonary embolism, and stroke [1]. It is a 

cornerstone in managing conditions such as atrial 

fibrillation, venous thromboembolism, and 

mechanical heart valve replacement [2]. 

Anticoagulants function by interfering with the 

coagulation cascade, inhibiting the formation of 

blood clots, and thereby reducing the risk of 

thrombotic events. Over the years, the landscape of 

anticoagulant therapy has evolved significantly, 

with the emergence of various oral and parenteral 

anticoagulants offering different mechanisms of 

action and safety profiles [3,4]. 

Clinical pharmacists have become indispensable 

members of healthcare teams, contributing 

significantly to patient care outcomes [5]. Their 

expertise in pharmacotherapy, medication 

management, and patient education uniquely 

positions them to optimize drug therapy and ensure 

patient safety [6]. In the context of anticoagulant 

therapy, clinical pharmacists play a vital role in 

various aspects, including medication 

reconciliation, dosage adjustments, monitoring 

parameters, and patient counseling. Their 

involvement extends beyond the traditional 

dispensing of medications to encompass 

comprehensive medication management aimed at 

achieving therapeutic goals while minimizing 

adverse effects [5,7]. 

Optimizing anticoagulant therapy is paramount to 

achieving optimal clinical outcomes and reducing 

the risk of adverse events. The delicate balance 

between thrombosis prevention and bleeding risk 

necessitates meticulous management tailored to 

individual patient characteristics and clinical 

indications [8,9]. Suboptimal anticoagulation can 

lead to thromboembolic complications or bleeding 

episodes, highlighting the critical need for precise 

dosing, monitoring, and patient education. Clinical 

pharmacists, with their specialized knowledge and 

skills, contribute significantly to optimizing 

anticoagulant therapy, thereby improving patient 

safety and quality of life [10]. 

The purpose of this narrative review is to explore 

the role of clinical pharmacists in optimizing 

anticoagulant therapy. It aims to synthesize existing 

evidence-based practices, highlight key challenges 

in anticoagulant management, and discuss the 

implications for patient safety and outcomes. By 

examining the pharmacists' involvement in 

medication management, patient education, 

adherence support, and addressing drug-drug 

interactions, this review seeks to provide insights 

into best practices and recommendations for 

enhancing anticoagulation care. 

II. Anticoagulant Therapy Overview 

Anticoagulants can be broadly categorized into oral 

and parenteral agents, each with distinct 

mechanisms of action and indications. Oral 

anticoagulants include vitamin K antagonists (e.g., 

warfarin), direct thrombin inhibitors (e.g., 

dabigatran), and factor Xa inhibitors (e.g., 

rivaroxaban, apixaban, edoxaban) [11,12]. 

Parenteral anticoagulants encompass 

unfractionated heparin, low molecular weight 

heparins (e.g., enoxaparin), and fondaparinux. 

These medications are used in various clinical 

scenarios based on factors such as the type of 

thromboembolic disorder, patient comorbidities, 

and the need for rapid onset or reversible 

anticoagulation [12,13]. 

The indications for anticoagulant therapy are 

diverse and include both prophylactic and 

therapeutic uses. Prophylactic anticoagulation is 

often prescribed to prevent thromboembolic events 

in high-risk patients, such as those undergoing 

major surgery or immobilized due to medical 

conditions [2,3]. Therapeutic anticoagulation is 

indicated for conditions such as atrial fibrillation, 

venous thromboembolism (deep vein thrombosis 

and pulmonary embolism), mechanical heart 

valves, and certain hypercoagulable states. The 

selection of the appropriate anticoagulant and 

dosage regimen depends on individual patient 

factors, including renal function, hepatic function, 

concomitant medications, and bleeding risk 

[11,13]. 

Despite the therapeutic benefits of anticoagulants, 

their management poses several challenges. One of 

the primary challenges is achieving and 

maintaining the desired level of anticoagulation 

while minimizing the risk of bleeding 

complications [14]. This requires regular 

monitoring of coagulation parameters, dose 

adjustments based on clinical factors, and patient 

adherence to prescribed regimens. Additionally, 

managing drug-drug interactions, particularly with 

medications that affect coagulation or metabolism, 

adds complexity to anticoagulant therapy [15]. 

Ensuring patient understanding of the importance 

of compliance, follow-up appointments, and 

recognition of potential adverse effects is crucial in 

overcoming these challenges [16]. 

 

III. Clinical Pharmacists' Role in Anticoagulant 

Therapy 

A. Medication Management 

Clinical pharmacists play a pivotal role in 

medication management related to anticoagulant 

therapy. They are responsible for assessing patients' 
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coagulation profiles, reviewing medication 

histories, and recommending appropriate 

anticoagulants based on clinical guidelines and 

individualized patient factors [17]. Dosing 

adjustments, particularly with oral anticoagulants, 

require careful consideration of renal function, 

hepatic function, concomitant medications, and 

potential drug interactions [18]. Pharmacists 

collaborate with healthcare providers to ensure 

accurate dosing, monitor coagulation parameters 

(e.g., international normalized ratio [INR] for 

warfarin), and make timely adjustments to optimize 

therapeutic outcomes while minimizing risks [17-

19]. 

 

B. Patient Education and Counseling 

Effective patient education and counseling are 

essential components of anticoagulant therapy. 

Clinical pharmacists play a key role in educating 

patients about their prescribed anticoagulants, 

including dosing instructions, potential side effects, 

signs of bleeding, and the importance of 

compliance [20,21]. They also provide guidance on 

lifestyle modifications, such as dietary 

considerations and activity restrictions, to enhance 

the safety and efficacy of anticoagulant therapy. 

Patient counseling extends to addressing 

misconceptions or concerns about anticoagulants, 

promoting medication adherence, and empowering 

patients to actively participate in their care [21,22]. 

 

C. Adherence Support 

Adherence to prescribed anticoagulant regimens is 

crucial for therapeutic success and prevention of 

complications. Clinical pharmacists employ 

various strategies to support patient adherence, 

including medication reconciliation, pill 

organizers, reminder systems, and follow-up 

monitoring [20,23]. They collaborate with 

healthcare teams to identify and address barriers to 

adherence, such as medication cost, complexity of 

dosing regimens, fear of side effects, or lack of 

understanding about the importance of 

anticoagulation. By providing ongoing support and 

education, pharmacists strive to improve patient 

adherence and optimize treatment outcomes 

[24,25]. 

 

D. Drug-Drug Interactions and Anticoagulants 

Anticoagulant therapy is susceptible to drug-drug 

interactions that can potentiate or diminish 

anticoagulant effects, leading to therapeutic failure 

or increased bleeding risk [19,22]. Clinical 

pharmacists are adept at identifying and managing 

these interactions by conducting comprehensive 

medication reviews, utilizing electronic health 

record systems, and consulting relevant drug 

interaction databases. They collaborate with 

healthcare providers to adjust anticoagulant doses, 

monitor coagulation parameters, and select 

alternative medications when necessary [23,25]. 

Patient safety is paramount, and pharmacists play a 

critical role in ensuring that anticoagulant therapy 

is optimized while minimizing the potential for 

adverse drug interactions [24]. 

 

IV. Evidence-Based Practices in Optimizing 

Anticoagulant Therapy 

A. Anticoagulant Stewardship Programs 

Anticoagulant stewardship programs are 

systematic approaches designed to promote the 

safe, effective, and appropriate use of anticoagulant 

medications [26]. These programs involve 

multidisciplinary teams, including clinical 

pharmacists, physicians, nurses, and other 

healthcare professionals, working collaboratively 

to optimize anticoagulant therapy. Key components 

of anticoagulant stewardship include developing 

evidence-based protocols for anticoagulant 

initiation, monitoring, and dose adjustments based 

on clinical guidelines and patient-specific factors 

[27]. These programs also focus on education and 

training for healthcare providers and patients, 

promoting adherence to best practices, and 

implementing quality improvement initiatives to 

enhance patient outcomes [26,28]. 

 

B. Collaborative Care Models 

Collaborative care models integrate the expertise of 

various healthcare providers, including clinical 

pharmacists, into a cohesive team-based approach 

to anticoagulant therapy management. These 

models emphasize communication, coordination, 

and shared decision-making among team members 

to optimize patient care [29,30]. Clinical 

pharmacists, in collaboration with physicians and 

other providers, contribute to medication 

management, patient education, monitoring, and 

follow-up. Collaborative care models facilitate 

continuity of care, improve medication adherence, 

and reduce adverse events by leveraging the 

collective knowledge and skills of the healthcare 

team [30,31]. 

 

C. Utilization of Clinical Decision Support 

Systems 

Clinical decision support systems (CDSS) are 

valuable tools that assist healthcare providers, 

including clinical pharmacists, in making 

evidence-based decisions regarding anticoagulant 

therapy. These systems integrate patient-specific 

data, clinical guidelines, drug information, and 

decision algorithms to provide real-time 

recommendations and alerts [32]. CDSS can help 
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identify potential drug interactions, dosing errors, 

and contraindications, prompting pharmacists to 

take appropriate actions. By utilizing CDSS, 

pharmacists can enhance medication safety, 

optimize dosing regimens, and ensure adherence to 

best practices in anticoagulant management 

[33,34]. 

 

D. Pharmacist-led Anticoagulation Clinics 

Pharmacist-led anticoagulation clinics are 

specialized outpatient settings where clinical 

pharmacists provide comprehensive management 

of anticoagulant therapy. These clinics offer 

personalized care, including initial assessments, 

medication initiation, dose adjustments, 

monitoring, patient education, and follow-up 

[18,20]. Pharmacists in anticoagulation clinics 

collaborate closely with physicians and other 

healthcare providers to ensure seamless continuity 

of care. They play a central role in optimizing 

anticoagulant therapy, promoting adherence, 

addressing patient concerns, and detecting 

potential issues early through regular monitoring 

and assessment [22]. Pharmacist-led clinics have 

demonstrated effectiveness in improving 

therapeutic outcomes, reducing complications, and 

enhancing patient satisfaction [23,32]. 

 

V. Patient Safety in Anticoagulant Therapy 

Patient safety in anticoagulant therapy begins with 

comprehensive risk assessment and management 

strategies. Clinical pharmacists, in collaboration 

with healthcare teams, assess individual patient 

factors such as age, comorbidities, renal function, 

hepatic function, concurrent medications, and 

bleeding risk scores (e.g., HAS-BLED score) 

[19,22,24]. This assessment guides the selection of 

appropriate anticoagulants, dosing regimens, and 

monitoring plans tailored to each patient's needs. 

Risk management strategies may include regular 

monitoring of coagulation parameters, dose 

adjustments based on clinical indicators, patient 

education on bleeding precautions, and timely 

intervention for adverse events [2,8,12]. 

Bleeding complications are a significant concern in 

anticoagulant therapy and require vigilant 

monitoring and management. Clinical pharmacists 

play a crucial role in identifying patients at high 

risk for bleeding, conducting regular assessments, 

and implementing preventive measures [2,9,11]. 

They educate patients about signs and symptoms of 

bleeding, emphasize adherence to prescribed 

regimens, and provide guidance on lifestyle 

modifications to minimize bleeding risk. 

Pharmacists collaborate with healthcare providers 

to promptly address bleeding events, adjust 

anticoagulant therapy as needed, and implement 

hemostatic interventions when appropriate [17,22]. 

By prioritizing bleeding risk assessment and 

management, pharmacists contribute to enhancing 

patient safety and minimizing adverse outcomes. 

While anticoagulant therapy aims to prevent 

thrombotic events, the risk of thrombosis must also 

be carefully monitored and managed. Clinical 

pharmacists assess patients' thrombotic risk based 

on clinical indications, underlying conditions, and 

risk stratification tools (e.g., CHA2DS2-VASc 

score for atrial fibrillation) [1,3]. They collaborate 

with healthcare teams to ensure appropriate 

anticoagulant selection, dosing optimization, and 

monitoring strategies tailored to individual 

thrombotic risk profiles. Pharmacists educate 

patients about the importance of adherence to 

anticoagulant therapy, signs of thrombotic events, 

and when to seek medical attention [3,8,10]. 

Timely identification and management of 

thrombotic events are essential in preventing 

complications and improving patient outcomes. 

Ongoing patient monitoring and follow-up are 

critical components of anticoagulant therapy to 

assess therapeutic efficacy, safety, and adherence 

[23,25]. Clinical pharmacists conduct regular 

assessments, including laboratory monitoring (e.g., 

INR for warfarin, anti-Xa levels for direct oral 

anticoagulants), clinical evaluations, and 

medication reconciliation. They collaborate with 

healthcare teams to review monitoring results, 

make dose adjustments as necessary, and provide 

feedback to patients regarding their progress 

[8,10,12]. Pharmacists also engage in follow-up 

consultations to address patient concerns, reinforce 

education, and ensure continuity of care. Patient 

monitoring and follow-up facilitate early detection 

of issues, optimization of therapy, and promotion of 

patient engagement in self-care [19,23,33]. 

 

VI. Implications for Practice 

The integration of clinical pharmacists in 

anticoagulant therapy has profound implications 

for enhancing patient outcomes. Pharmacists' 

expertise in medication management, patient 

education, adherence support, and monitoring 

contributes to improved therapeutic outcomes, 

reduced thromboembolic events, and enhanced 

quality of life for patients receiving anticoagulation 

[9,16]. The personalized care and comprehensive 

medication management provided by pharmacists 

result in optimized anticoagulant therapy, increased 

patient satisfaction, and improved clinical 

outcomes [21-24]. 

Clinical pharmacists' involvement in 

anticoagulation care leads to a reduction in adverse 

events, including bleeding complications and 

thrombotic events. Pharmacists' vigilant 
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monitoring, assessment of bleeding and thrombotic 

risks, proactive interventions, and patient education 

efforts minimize the occurrence of adverse events 

associated with anticoagulant therapy [14,17,33]. 

Through collaborative care models, pharmacist-led 

anticoagulation clinics, and utilization of clinical 

decision support systems, pharmacists mitigate 

risks, improve medication safety, and contribute to 

overall patient well-being [31-34]. 

The engagement of clinical pharmacists in 

anticoagulant therapy results in improved 

healthcare utilization by optimizing medication 

management, enhancing adherence, and preventing 

complications. Pharmacists' interventions lead to 

reduced hospital readmissions, emergency 

department visits, and healthcare costs related to 

anticoagulation-associated adverse events [4,8,12]. 

By promoting appropriate anticoagulant use, 

monitoring patient response, and providing 

ongoing support, pharmacists contribute to 

efficient healthcare utilization and resource 

allocation in anticoagulation management [13,18]. 

 

VII. Recommendations for Future Research 

Future research should focus on evaluating the 

long-term impact of pharmacist interventions in 

anticoagulant therapy on patient outcomes, 

including thromboembolic events, bleeding 

complications, medication adherence, and quality 

of life [22-24]. Longitudinal studies assessing the 

sustainability of pharmacist-led interventions and 

their effects on healthcare utilization and cost-

effectiveness are warranted [23,25,26]. 

Future research should adopt patient-centered 

research approaches to assess patient preferences, 

experiences, and outcomes related to pharmacist 

involvement in anticoagulation care. Qualitative 

studies, patient-reported outcomes measures 

(PROMs), and shared decision-making 

frameworks can enhance understanding of patient 

perspectives, preferences for pharmacist 

interventions, and factors influencing medication 

adherence and treatment satisfaction [27-31]. 

 

VIII. Conclusion 

In summary, this narrative review highlights the 

critical role of clinical pharmacists in optimizing 

anticoagulant therapy. It synthesizes evidence-

based practices, discusses challenges and quality 

improvement initiatives, and explores the 

implications for practice and future research. The 

collaboration of clinical pharmacists with 

healthcare teams is essential in achieving optimal 

anticoagulation outcomes, enhancing patient 

safety, and reducing adverse events. Pharmacists' 

expertise in medication management, patient 

education, adherence support, and monitoring 

contributes significantly to improving the quality of 

anticoagulant therapy. Future directions in clinical 

pharmacy practice involve further integration of 

pharmacists into interdisciplinary teams, 

leveraging technology and data analytics for 

decision support, and adopting patient-centered 

care models. Emphasizing continuous quality 

improvement, cost-effectiveness, and patient-

centered research approaches will shape the future 

landscape of anticoagulation management. 

 

IX. References 

1. Favaloro EJ. Anticoagulant therapy: present and 

future. InSeminars in Thrombosis and 

Hemostasis 2015 Mar (Vol. 41, No. 02, pp. 109-

112). Thieme Medical Publishers. 

2. Franchini M, Liumbruno GM, Bonfanti C, Lippi 

G. The evolution of anticoagulant therapy. 

Blood Transfusion. 2016 Mar;14(2):175. 

3. Shahpouri MM, Mousavi S, Khorvash F, 

Mousavi SM, Hoseini T. Anticoagulant therapy 

for ischemic stroke: A review of literature. 

Journal of research in medical sciences: the 

official journal of Isfahan University of Medical 

Sciences. 2012 Apr;17(4):396. 

4. Crowther MA, Warkentin TE. Bleeding risk and 

the management of bleeding complications in 

patients undergoing anticoagulant therapy: 

focus on new anticoagulant agents. Blood, The 

Journal of the American Society of Hematology. 

2008 May 15;111(10):4871-9. 

5. Arredondo E, Udeani G, Horseman M, Hintze 

TD, Surani S, Horseman M. Role of clinical 

pharmacists in intensive care units. Cureus. 

2021 Sep 13;13(9). 

6. Alhabib S, Aldraimly M, Alfarhan A. An 

evolving role of clinical pharmacists in 

managing diabetes: evidence from the literature. 

Saudi Pharmaceutical Journal. 2016 Jul 

1;24(4):441-6. 

7. Stranges PM, Jackevicius CA, Anderson SL, 

Bondi DS, Danelich I, Emmons RP, Englin EF, 

Hansen ML, Nys C, Phan H, Philbrick AM. 

Role of clinical pharmacists and pharmacy 

support personnel in transitions of care. Journal 

of the American College of Clinical Pharmacy. 

2020 Mar;3(2):532-45. 

8. Ko D, Hylek EM. Anticoagulation in the older 

adult: optimizing benefit and reducing risk. 

InSeminars in thrombosis and hemostasis 2014 

Sep (Vol. 40, No. 06, pp. 688-694). Thieme 

Medical Publishers. 

9. Rockson SG, Albers GW. Comparing the 

guidelines: anticoagulation therapy to optimize 

stroke prevention in patients with atrial 

fibrillation. Journal of the American College of 

Cardiology. 2004 Mar 17;43(6):929-35. 



Role Of Clinical Pharmacists In Optimizing Anticoagulant Therapy: A Narrative Review  Section A-Research Paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 10), 1245 – 1251  1250 

10. Holbrook A, Wang M, Swinton M, Troyan S, Ho 

JM, Siegal DM. Barriers and facilitators for 

optimizing oral anticoagulant management: 

perspectives of patients, caregivers, and 

providers. PLoS One. 2021 Sep 

29;16(9):e0257798. 

11. Sandercock PA, Counsell C, Kane EJ. 

Anticoagulants for acute ischaemic stroke. 

Cochrane Database of Systematic Reviews. 

2015(3). 

12. Loffredo L, Pastori D, Farcomeni A, Violi F. 

Effects of anticoagulants in patients with 

cirrhosis and portal vein thrombosis: a 

systematic review and meta-analysis. 

Gastroenterology. 2017 Aug 1;153(2):480-7. 

13. Lanau N, Mareque J, Giner L, Zabalza M. 

Direct oral anticoagulants and its implications 

in dentistry. A review of literature. Journal of 

clinical and experimental dentistry. 2017 

Nov;9(11):e1346. 

14. Chen A, Stecker E, A. Warden B. Direct oral 

anticoagulant use: a practical guide to common 

clinical challenges. Journal of the American 

Heart Association. 2020 Jul 7;9(13):e017559. 

15. Yeh CH, Hogg K, Weitz JI. Overview of the new 

oral anticoagulants: opportunities and 

challenges. Arteriosclerosis, thrombosis, and 

vascular biology. 2015 May;35(5):1056-65. 

16. Karamichalakis N, Letsas KP, Vlachos K, 

Georgopoulos S, Bakalakos A, Efremidis M, 

Sideris A. Managing atrial fibrillation in the 

very elderly patient: challenges and solutions. 

Vascular health and risk management. 2015 Oct 

27:555-62. 

17. Jones AE, King JB, Kim K, Witt DM. The role 

of clinical pharmacy anticoagulation services in 

direct oral anticoagulant monitoring. Journal of 

thrombosis and thrombolysis. 2020 

Oct;50(3):739-45. 

18. Ahmed NO, Osman B, Abdelhai YM, El-

Hadiyah TM. Impact of clinical pharmacist 

intervention in anticoagulation clinic in Sudan. 

International journal of clinical pharmacy. 2017 

Aug;39:769-73. 

19. Kataruka A, Renner E, Barnes GD. Evaluating 

the role of clinical pharmacists in pre-

procedural anticoagulation management. 

Hospital Practice. 2018 Jan 1;46(1):16-21. 

20. Moudallel S, Cornu P, Dupont A, Steurbaut S. 

Determinants for under‐and overdosing of 

direct oral anticoagulants and physicians' 

implementation of clinical pharmacists' 

recommendations. British Journal of Clinical 

Pharmacology. 2022 Feb;88(2):753-63. 

21. İzzettin FV, Çelik S, Acar RD, Tezcan S, Aksoy 

N, Bektay MY, Sancar M. The role of the 

clinical pharmacist in patient education and 

monitoring of patients under warfarin treatment. 

22. Qiu S, Wang N, Zhang C, Gu ZC, Qian Y. 

Anticoagulation Quality of Warfarin and the 

Role of Physician–Pharmacist Collaborative 

Clinics in the Treatment of Patients Receiving 

Warfarin: A Retrospective, Observational, 

Single-Center Study. Frontiers in 

Pharmacology. 2021 Jan 14;11:605353. 

23. Dreijer AR, Diepstraten J, Leebeek FW, Kruip 

MJ, van den Bemt PM. The effect of hospital-

based antithrombotic stewardship on adherence 

to anticoagulant guidelines. International 

Journal of Clinical Pharmacy. 2019 Jun 

15;41:691-9. 

24. Raparelli V, Proietti M, Cangemi R, Lip GY, 

Lane DA, Basili S. Adherence to oral 

anticoagulant therapy in patients with atrial 

fibrillation. Thrombosis and haemostasis. 2017 

Feb;117(02):209-18. 

25. Aidit S, Soh YC, Yap CS, Khan TM, Neoh CF, 

Shaharuddin S, Kassab YW, Patel RP, Ming LC. 

Effect of standardized warfarin treatment 

protocol on anticoagulant effect: comparison of 

a warfarin medication therapy adherence clinic 

with usual medical care. Frontiers in 

pharmacology. 2017 Nov 9;8:637. 

26. Wychowski MK, Ruscio CI, Kouides PA, Sham 

RL. The scope and value of an anticoagulation 

stewardship program at a community teaching 

hospital. Journal of thrombosis and 

thrombolysis. 2017 Apr;43:380-6. 

27. Padron M, Miyares MA. Development of an 

anticoagulation stewardship program at a large 

tertiary care academic institution. Journal of 

Pharmacy Practice. 2015 Feb;28(1):93-8. 

28. Porres-Aguilar M, Ansell J, Mukherjee D, Cota-

Rangel X, Martínez-Zubieta R, Carrillo-Esper 

R, Burnett AE. Impact of hospital-based 

multidisciplinary anticoagulation stewardship 

programs. Archives of Medical Research. 2023 

Jan 1;54(1):1-6. 

29. Harrison J, Shaw JP, Harrison JE. 

Anticoagulation management by community 

pharmacists in New Zealand: an evaluation of a 

collaborative model in primary care. 

International Journal of Pharmacy Practice. 

2015 Jun;23(3):173-81. 

30. Wang N, Qiu S, Yang Y, Zhang C, Gu ZC, Qian 

Y. Physician–pharmacist collaborative clinic 

model to improve anticoagulation quality in 

atrial fibrillation patients receiving warfarin: an 

analysis of time in therapeutic range and a 

nomogram development. Frontiers in 

pharmacology. 2021 Jun 9;12:673302. 

31. Carter BL. Primary care physician‐pharmacist 

collaborative care model: strategies for 



Role Of Clinical Pharmacists In Optimizing Anticoagulant Therapy: A Narrative Review  Section A-Research Paper 

 

Eur. Chem. Bull. 2022, 11(Regular Issue 10), 1245 – 1251  1251 

implementation. Pharmacotherapy: The Journal 

of Human Pharmacology and Drug Therapy. 

2016 Apr;36(4):363-73. 

32. Sennesael AL, Krug B, Sneyers B, Spinewine 

A. Do computerized clinical decision support 

systems improve the prescribing of oral 

anticoagulants? A systematic review. 

Thrombosis research. 2020 Mar 1;187:79-87. 

33. Dahmke H, Cabrera-Diaz F, Heizmann M, 

Stoop S, Schuetz P, Fiumefreddo R, Zaugg C. 

Development and validation of a clinical 

decision support system to prevent 

anticoagulant duplications. International 

Journal of Medical Informatics. 2024 Apr 

7:105446. 

34. Muylle KM, Gentens K, Dupont AG, Cornu P. 

Evaluation of an optimized context-aware 

clinical decision support system for drug-drug 

interaction screening. International Journal of 

Medical Informatics. 2021 Apr 1;148:104393. 

 


