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OUTLINE OF THE WORKSHOP 

 

1. Who is who? 

 

2. Problems with oral anticoagulants 

 

3. e-learning: concept + discussion 

 

4. Take home messages + follow-up 
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GETTING ACQUAINTED 

• Let’s do the tour of the table 
 
– Who are you? 

 
– Where do you work (primary/secondary care, other)? 

 
– What’s your experience with anticoagulation? 
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PROBLEMS WITH ORAL ANTICOAGULANTS 
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Focus on two main topics in this workshop: 
 
 
 

1. (In)correct dosing (DOACs) 
 

 
2. (Non-)adherence 

 



PROBLEMS WITH ORAL ANTICOAGULATION 

ESCP 2014 Copenhagen WS 24 8 



9 

EMERGENCY HOSPITALIZATIONS IN 
THE PRE-NOAC ERA 

 

 

 

 

 

 

 

 

Most commonly implicated 
medications 

Annual national estimate of hospitalizations 
among older adults in 

the US, 2007–2009 (N=99,628) 

Proportion of ED visits 
resulting in hospitalization  

n % (95% CI) % 

Warfarin 33,171 33.3 (28.0–38.5) 46.2 

Insulins 13,854 13.9 (9.8–18.0) 40.6 

Oral antiplatelet agents 13,263 13.3 (7.5–19.1) 41.5 

Oral hypoglycaemic agents 10,656 10.7 (8.1–13.3) 51.8 

Opioid analgesics 4778 4.8 (3.5–6.1) 32.4 

Antibiotics 4205 4.2 (2.9–5.5) 18.3 

Digoxin 3465 3.5 (1.9–5.0) 80.5 

Antineoplastic agents 3329 3.3 (0.9–5.8) 51.5 

Antiadrenergic agents 2899 2.9 (2.1–3.7) 35.7 

Renin-angiotensin inhibitors 2870 2.9 (1.7–4.1) 32.6 

Sedative or hypnotic agents 2469 2.5 (1.6–3.3) 35.2 

Anticonvulsants 1653 1.7 (0.9–2.4) 40.0 

Diuretics 1071 1.1 (0.4–1.8) 42.4 

1. Budnitz D et al, N Engl J Med 2011;365:2002–2012 
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EMERGENCY HOSPITALIZATIONS IN 
THE PRE-NOAC ERA 

 

 

 

 

 

 

 

 

1. Budnitz D et al, N Engl J Med 2011;365:2002–2012 
 

Adverse events associated with 
haematological agents (not including 
non-VKA oral anticoagulants) 

Annual national estimate of 
hospitalizations among 
older adults in the US, 

2007–2009 

Proportion of ED visits 
resulting in hospitalization  

% (95% CI) % 

Intracranial haemorrhage 5.6 (2.1–9.1) 99.7 

Haemoptysis 2.0 (1.1–2.8) 73.6 

Gastrointestinal haemorrhage 40.8 (29.9–51.7) 84.7 

Genitourinary haemorrhage 4.7 (3.2–6.2) 42.4 

Epistaxis 6.1 (4.3–8.0) 10.6 

Skin or wound haemorrhage 6.8 (4.5–9.1) 24.5 

Other type of haemorrhage 5.3 (2.7–8.0) 27.5 

Elevated INR, abnormal laboratory 
values or drug 
toxicity not otherwise described 

23.7 (16.8–30.6) 59.5 



INTRODUCTION OF NOACS/DOACS 

During 60 years, VKAs = the only anticoagulants available for oral use 
in prevention and treatment of thrombotic events. 

Highly effective but have some limitations: 
 

• many food and drug interactions 
 

• a regular therapeutic monitoring and dose adjustment  
 

• an unpredictable anticoagulant response 

Non anti-vitamin K Oral Anticoagulants (NOACs) 
 

• no drug monitoring  
• fewer drug interactions 
• no food interactions  
• a predictable therapeutic effect 
• fixed dose recommended for majority of the patients 

Mantha S., 2013 

D 



PROBLEMS WITH ORAL ANTICOAGULATION 
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Exercise 1 
 

Timing: about 5 minutes 
 

Try to list as many factors that could go wrong during 
oral anticoagulation therapy with a focus on the direct 
oral anticoagulants (DOACs) 
 
 



PROBLEMS WITH ORAL ANTICOAGULATION 
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Exercise 1 
 
Factors:  
 



THIS WORKSHOP 
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Focus on two main topics: 
 
 
 

1. (In)correct dosing (DOACs) 
 

 
2. (Non-)adherence 
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CORRECT DOSING 
 

 

 

 

 

 

 

 

 

Indication Pradaxa® 

dabigatran etexilate 

Xarelto® 

rivaroxaban 

Lixiana® 

edoxaban 

Eliquis® 

apixaban 
VTE prophylaxis in 

joint replacement 

 R  

220 mg/d (2 caps 110 mg 1 x/d)  
150mg/d (2 caps 75 mg  1 x/d) 

  if Cr Cl 30-50 ml/min, if ≥75 y, if 

verapamil, amiodarone or quinidine 

THR: 28-35d  TKA: 10d 

 R  

10 mg/d (1 tab 10 mg 1x/d) 

THR: 5w      TKA: 2w 

 
 

 R  

5 mg/d (1 tab 2,5 mg 2x/d) 

THR: 32-38d    TKA: 10d 

Non-valvular atrial 

fibrillation 

 R  

300 mg/d  (1caps 150 mg 2x/d) 
220 mg/d (1 caps 110 mg 2x/d)  

if ≥ 80 years or verapamil 

150 mg/d (1 caps 75 mg 2x/d) 

if Cr Cl CG 15–30 ml/min 

 R  

20 mg/d (1 tab 20 mg 1x/d) 
15 mg/d (1 tab15 mg 1x/d)  

if Cr Cl CG 15-49 ml/min 

 R 

60 mg/d (1 tab 60 mg 1x/d) 

30 mg/d (1 tab 30 mg 1x/d) 

if Cr Cl CG 15-49 ml/min or  ≤ 

60 kg or cyclosporin/ 

erythromycin/ketoconazole 

 

 R  

10 mg/d (1 tab 5 mg 2x/d) 
5 mg/d(1 tab 2,5 mg 2x/d)  

if at least 2 criteria : ≥ 80 years, ≤ 

60 kg or serum creatinine  ≥ 1,5 

mg/dl; 

or if Cr Cl CG 15-29 ml/min 

VTE treatment 

and secondary 

prevention 

R 

Tt: LMWH therapeutic  dose 5 d 

 

P2: 300 mg/d  (1 caps 150 mg 2x/d)  

OR 220 mg/d (1 caps 110 mg 2x/d)  

if >80 years or high bleeding risk 

Min 3 months 

         R  

Tt: 30 mg/d   21 d (1tab 15 mg 

2x/d)   

  

P2: 20 mg/d  (1 tab 20 mg 1x/d)  

        15 mg/d (1 tab 15 mg 1x/d) 

        if Cr Cl CG 15-49 ml/min) 

Min 3 months , max 12 months 

R 

Tt: LMWH therapeutic  dose 5 d 

 

P2: 60 mg/d (1 tab 60 mg 1x/d) 

OR 30 mg/d (1 tab 30 mg 1x/d) 

if Cr Cl CG 15-49 ml/min or  ≤ 

60 kg or cyclosporin/ 

erythromycin/ ketoconazole 

 

R 

Tt:   20 mg/d 7 d (1 tab 10  mg 2x/d) 

THEN 10 mg/d  (1 tab 5 mg 2x/d) 

Min 3 months 

 

P2: 5 mg/d (1 tab 2,5 mg 2x/d)  

From 3 months to… 

Acute coronary 

syndrome  
NR 

5 mg/d + aspirin 100 mg +/- 

clopidogrel 75 mg 

(1 tab 2,5 mg 2x/d) 

Max 24 months 

 
 

 

 Off-label, Label, Cr Cl CG: creatinine clearance, Cockcroft and Gault equation, d: days, R: reimbursement, NR: no reimbursement, P2: secondary prevention, TKA: total 
knee arthroplasty, THR: total hip replacement, Tt: treatment, w: weeks  



Heidelberg, Oktober 2017 16 

PROBLEM : INCORRECT DOSING 

Problems with DOAC prescriptions: 
 

• Incorrect dosing according to indication 

• Incorrect dosing according to renal function 

• Incorrect dosing according to age 

• Incorrect dosing according to weight 

• Incorrect dosing according to co-medication 

• Incorrect dosing according to CHA2DS2-VASc & HAS-BLED score 

• ... 

 

 

 



ATRIAL FIBRILLATION (AF) 

Eur Heart J 2010;31:2369-3429 
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PROBLEM :  
UNDER- AND OVERDOSING 

 

 

 

 

 

 

 

 

 
 

Any idea how much (in %) of the DOACs are 
inappropriately prescribed? 

   
 

Which statement is correct? 
 

1° underdosing > overdosing 

2° underdosing < overdosing 

3° underdosing = overdosing 
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PROBLEM :  
UNDER- AND OVERDOSING 
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PROBLEM :  
UNDER- AND OVERDOSING 
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PROBLEM :  
CONSEQUENCES WRONG DOSING 
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PROBLEM :  
CONSEQUENCES WRONG DOSING 
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PROBLEM : INCORRECT DOSING 
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PROBLEM : INCORRECT DOSING 
 
  

 

 

 

 

 

 

 

 
 

Clinical case 1 
 

Timing: about 10 minutes 

 

John, 81 years and living alone at home, was recenty hospitalized 

for a transient ischemic attack.  

 

 

 

Medical history: 

• Atrial fibrillation 

• Hypertension 

• Diabetes 

• Prostate adenocarcinoma 

Lab parameters: 

• Hb 13,1 g/dL  

• INR 1,3 Diabetes 

• Glucose: 125 mg/dL 

• Serum creatinine 0,99 mg/dL 

• CrCl Cockcroft&Gault 64 mL/min 

• Weight 80 kg 

 

 
He refused to take a VKA and has been prescribed dabigatran 

(Pradaxa®) for stroke prevention in atrial fibrillation. After 3 days 

he presents with a severe epistaxis.  
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PROBLEM : INCORRECT DOSING 
 

 

 

 

 

 

 

 

 

 
 

Clinical case 1 
 

 

When reviewing his medication John mentions that he sometimes 

has troubles to take his drugs. 

 

 

 

 

Medication 8 

AM 

12 

AM 

4 PM 8 

PM 

Bed 

time 

Comment 

Pradaxa® 110 mg    2       He takes 2 capsules of Pradaxa® 

once a day at noon because of a 

dyspepsia  

Bisoprolol 2,5 mg 1           

Gliclazide 60 mg 1           

Olmesartan/HCT 

20/12,5 mg 

1           

Furosemide 40 mg  x         ½ or 1 tablet if systolic blood 

presure > 150/160 mmHg 

Simvastatine 20 mg       1     

Zolpidem 10 mg         1  

Prazepam 10 mg           If necessary 

Paracetamol 1 g           If necessary 

Piroxicam 20 mg           If necessary 
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PROBLEM : INCORRECT DOSING 
 

 

 

 

 

 

 

 

 

 
 

Clinical case 1 
 

• What about the indication for Pradaxa®?  

• What about the dosage and posology? 

• Is Pradaxa® the best choice for this patient? 

  If not, why? 

• What alternative could be proposed?  

• What can we say about the INR in the present case? 

1. Nothing, INR is not influenced by dabigatran 

2. INR reflects a subtherapeutic level of anticoagulant  

3. INR reflects a poor compliance 

 

 

 

 



WHICH DRUG TO CHOOSE? 

Weitz JI et al. Hematology, Am soc hematol educ program  2012;2012:536-40 
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PROBLEM : INCORRECT DOSING 
 

 

 

 

 

 

 

 

 

 
 

Clinical case 2 
 

Timing: about 10 minutes 

 

Angela, 58 years, has undergone a total knee replacement.  

 

 

 
Medical history: 

• Hysterectomy (1999) 

Lab parameters: 

• CrCl Cockcroft&Gault 47 mL/min 

• Weight 66 kg 

 

 For prevention of thromboembolic events Angela has been 

prescribed rivaroxaban (Xarelto®) for two weeks. 

                 R/ Xarelto® 

                         S/ 2,5 mg BID 

After two days she presents with a deep vein thrombosis. 
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PROBLEM : INCORRECT DOSING 
 

 

 

 

 

 

 

 

 

 
 

Clinical case 2 
 

 

• What went wrong and could this have been prevented?  

• What about the indication for Xarelto®?  

• What about the dosage and posology? 

• Is Xarelto® the best choice for this patient? 

  If not, why? 

• What alternative could be proposed?  
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PROBLEM : INCORRECT DOSING 
 

 

 

 

 

 

 

 

 

 
 

Clinical case 3 
 

Timing: about 10 minutes 

 

Tom, 79 years, is being treated in the hospital for an acute pulmonary 

embolism.  

 

 

 

Medical history: 

• Hypertension 

• COPD 

Lab parameters: 

• CrCl Cockcroft&Gault 55 mL/min 

• Weight 74 kg 

 

 Treatment with  rivaroxaban (Xarelto®) was initiated in the 

hospital and the treatment plan was stored in the electronic 

patient file.  

After four days Tom suffers from melena. 
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PROBLEM : INCORRECT DOSING 
 

 

 

 

 

 

 

 

 

 
 

Clinical case 3 
 

 

 

 
Medication 8 AM 12 AM 4 PM 8 PM Bed time Comment 

Xarelto® 15 mg   1    1   

Xarelto® 20 mg  

 

 1         

Amlodipine 5 mg 1           

Lormetazepam 1 mg        1   

Spiolto® Respimat 

(tiotropium + olodaterol)   

1         

Atorvastatine 20 mg       1     
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PROBLEM : INCORRECT DOSING 
 

 

 

 

 

 

 

 

 

 
 

Clinical case 3 
 

 

• What went wrong and could this have been prevented?  

• What about the indication for Xarelto®?  

• What about the dosage and posology? 

• Is Xarelto® the best choice for this patient? 

  If not, why? 

• What alternative could be proposed?  

 

 

 

 



CONCLUSIONS 

• DOACs = an important step in the field of anticoagulation 
 

• Several real-life studies:  suboptimal quality of DOAC prescribing 

• Inappropriate use:  thrombotic or hemorrhagic risk 

• Main problems associated with prescribing DOACs: 
 

     * inappropriate choice   
                             * inappropriate dose adjustments 

    * modalities of administration 

     * adherence 

                                         Larock AS et al. Ann Pharmacother. 2014 Oct;48(10):1258-68 

•  Possible (future) solution: clinical pharmacy service and clinical  
decision support systems 

Strengthening 
education of health care 

professionals 



THIS WORKSHOP 
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Focus on two main topics: 
 
 
 

1. (In)correct dosing (DOACs) 
 

 
2. (Non-)adherence 
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PROBLEM :  
EXTENT OF NON-ADHERENCE 

 

 

 

 

 

 

 

 

1. Yao 2017 
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PROBLEM :  
IMPACT OF NON-ADHERENCE 

 

 

 

 

 

 

 

 

1. Yao 2017 
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PROBLEM :  
IMPACT OF NON-ADHERENCE 

 

 

 

 

 

 

 

 

1. Vrijens et al 
 



ADHERENCE: WHERE CAN IT  
GO WRONG? 

ESCP 2014 Copenhagen WS 24 38 1. Vrijens et al 
 



Kardas 2013,  
Pasma 2013 
Sabate 2003 

RISK FACTORS FOR NON-ADHERENCE 



PROBLEMS WITH ORAL ANTICOAGULATION 
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How many reasons you think  
there are to be non-adherent? 

 



Family support 

Family factors 

Social support 

Costs of drugs 

Social stigma 

Prescription coverage 

Socio-econ. status Employment status 

Drug supply 

Communication 

Specialist Rx 

Information 

Barriers to healthcare 

Follow up 

Presence symptoms 

Psychiatric cond. 

Certain diagnosis 

Clinical improvement 

Disease severity 

Duration disease 

Adverse evens 

Drug effectiveness 

Drug type 

Duration treatment 

Complexity regimen 

Organization treatm. 

Age 

Gender 

Marital status 

Housing 

Ethinicty 

Prescription coverage 

Education Cognitive functioning 

Forgetfulness Knowledge 

Health beliefs Psychological profile 

Comorbidity Substance abuse 

Kardas 2013,  
Pasma 2013 
Sabate 2003 
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Costs of drugs 

Social stigma 

Prescription coverage 
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Presence symptoms 

Psychiatric cond. 

Certain diagnosis 

Clinical improvement 

Disease severity 
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Adverse evens 

Drug effectiveness 

Drug type 

Duration treatment 

Complexity regimen 

Organization treatm. 

Age 
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Marital status 

Housing 

Ethinicty 

Prescription coverage 

Education Cognitive functioning 

Forgetfulness Knowledge 

Health beliefs Psychological profile 

Comorbidity Substance abuse 

Kardas 2013,  
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Barriers to optimal use of medicine 

Practical 

Information 

Lifestyle 

Beliefs about  

medicine 

Instructions not understood 

Poor understanding of treatment  

Unpleasant side effects 

Inconvenience 

No perceived benefit 
 

Unnatural 

Addictive 

Poisonous 

Diminishing 

efficacy 

Examples 

Forgetfulness 

Inability to open containers 

INDIVIDUAL BARRIERS 



Practical 

Information 

Lifestyle 

Beliefs about 

medicine 

TWO MAIN THEMES 



Practical 

Information 

Two main themes 



 

 

 

NON-INTENTIONAL 

Vervloet 2012 



Lifestyle 

Beliefs about 

medicine 

TWO MAIN THEMES 



BELIEFS ABOUT MEDICATION 

 
• Meta-analysis Horne  (94 studies, 24 864 patients 23 conditions) 

• Necessity associated with adherence       OR =1.74  (95%-CI: 1.57-1.93)  

• Concerns associated with adherence       OR = 0.50 (95%-CI: 0.45-0.56) 

 

 
 

 

 

 

 

Horne 2013 

Beliefs about necessity of 

prescribed treatment 

Concerns about dependence 

& long term  

effects 



 

 

 

ADHERENCE–ENHANCING INTERVENTIONS 

Demonceau 2013 



 

 

 

SIMPLIFIED MODEL FOR PATIENT COMMUNICATION 

Prescription 
 

Adherent 
behaviour 

Willingness to 
be adherent 

Disadvantages 
of the drug 
(concerns) 

Recognition 
of the illness 
and 
advantages of 
the drug 
(concerns) 

Practical 
barriers 



ELECTRONIC MONITORING FEEDBACK 

51 

Exploration and continue asking  
 
- Do you recognize the read out? 
- What do you think about it? 
- Exploration of irregularities (reasons) 

Education 
 
- Do you like to know more? 
- Did you ever looked after information of 

your drug 

Necessity 
 
- What is in for you, when you take the 

medication 
- How can this drug help you? 

Daily live 
 
- Labour/rhythm 
- Cues for remembering 

 

Concerns 
 
- Do you sometimes have doubt about the 

medication? 
- Do you have concerns about your DMARD? 

http://www.medamigo.com/
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MOTIVATIONAL INTERVIEWING GUIDED CONVERSATIONS 
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OUTLINE OF THE WORKSHOP 

 

1. Who is who? 

 

2. Problems with oral anticoagulants 
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IPACT 

International Pharmacists for Anticoagulation Care Taskforce: 

  

 “A global expert network, that wants to improve patient 

  care &  adherence in patients receiving oral anticoagulant  

 therapy and raise the awareness for undiagnosed atrial  

 fibrillation.” 

 

 

www.ipact.org 
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UNDERSTANDING THE NEEDS OF  

PHARMACISTS IN MANAGING ANTICOAGULATION 

                               

Heidelberg, Oktober 2017 

iPACT survey 



RESULTS: COUNTRIES 

Countries with no 

response rates 

(Peru) or  

low response rates 

(USA, Slovenia, 

Chile) 

Excluded 

21 COUNTRIES 



51% of pharmacists 

reported not being 

confident in providing 

necessary information 

on the DOACs  

P-value <0.0001 

RESULTS: COMBINED CONFIDENCE 
LEVEL FOR ANTICOAGULANT CLASSES  ​ 



Benefits  

84.1% 

Indication  

78.9% 

ADR  

75.2% 

Management of 
bleeds 

45.3% 

INR monitoring + 
recommendations 

36.3% 

Switching  

28.1% 

% of pharmacists who reported being very confident or confident 

Management of 
interactions  

61.1% 

Management of 
ADR  

58.2% 

Management of 
Missed Doses 

50.2% 

Clear trend that pharmacists are less confident when the 

task becomes more complex 

RESULTS: CONFIDENCE LEVELS BY  
COUNSELLING TYPE 



92% 

Method 

preferred  

>60% 

Personalized 

e-learning 

70.2% 

68.2% 

66.0% 

OPPORTUNITIES FOR EDUCATION 
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OUTLINE OF THE WORKSHOP 
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2. Problems with oral anticoagulants 
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TAKE HOME MESSAGES (1) 

• Complexity of DOAC prescribing 

– Multiple drug/dose regimen 

– Renal insufficiency 

– Drug interactions 

– No routine monitoring 

– No consensus on anticoagulant choice (yet) 

– Poor adherence 

• Inappropriate use:  thrombotic or hemorrhagic risk 

• Role of pharmacist to optimize  

– Drug prescribing 

– Patient education 

– Health care professional education 

 
 

 



TAKE HOME MESSAGES (2) 

 
 

 

 

 

• Non-adherence -> individual reasons -> exploration 

• Non-intentional versus intentional 

• Explore:  

– Education needs 

– Practical barriers 

– Concerns 

– Necessity 
 

 

https://www.youtube.com/watch?v=Mfk05IFfW48 
 

https://www.youtube.com/watch?v=Mfk05IFfW48
https://www.youtube.com/watch?v=Mfk05IFfW48


FOR YOUR ATTENTION  & ACTIVE PARTICIPATION! 



 

• Bart van den Bemt: B.vandenbemt@maartenskliniek.nl 

• Silas Rydant: silas.rydant@kava.be 

• Stephane Steurbaut: Stephane.Steurbaut@uzbrussel.be  

CONTACT INFORMATION 


