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Interactive workshop

• Anonymous poll system
• Join us via 

CMA: an instrument to implement guidelines in practice 

PollEv.com/thomasdr





Learning objectives

• Understand how a CMA program works based on a case-based approach

• Understand how to set up a CMA program in your own hospital

• Understand how to prioritize the clinical rules covered by CMA

• Understand how to integrate evidence based guidelines in CMA

CMA: an instrument to implement guidelines in practice 
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• Conditions
• Clinical input
• Impact 
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• How to build your own algorithms?
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Introduction: clinical pharmacy in general

• Shift in healthcare services

• USA/Canada/UK/Australia…:
• Bedside clinical pharmacy 

implemented on all wards

• Limited resources in Belgian 
hospitals:
• Only bedside clinical pharmacy 

on high risk wards
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Traditional hospital pharmacy

Drug-oriented services

Patient-oriented services







Introduction: clinical validation in general

Check of Medication Appropriateness
=

Clinical validation of prescriptions

èBACK OFFICE CLINICAL PHARMACY

Quality + patient safety
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Rise of clinical
pharmacy services

Medical electronic
patient record + CPOE

Clinical Decision
Support Systems

Mandatory hospital
accreditation







Introduction: clinical validation in University Hospitals Leuven

• Large hospital
• 2000 beds, 5000 new prescriptions/day
• 24,5 FTE

• Full medical electronic patient record
• CDSS: drug-drug interactions, allergy, pregnancy, maximum 

dosage, therapeutic duplication

• Bedside clinical pharmacy on high risk wards:
• Geriatrics
• Abdominal surgery
• Trauma surgery
• Septic orthopedic
• Pediatrics

• March 2016: implementation CMA 
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Target group:

1. For all patients potentially at risk for 
drug related problems

2. Evaluation at any time during 
hospitalization

3. Evaluation independently of drug 
dispensing
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Bedside clinical
pharmacy services

Check of medication
appropriateness

Clinical decision
support system
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Method:
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Risk analysis to 
identify high risk 

prescriptions

Formulating 
queries to screen 

for high risk 
prescriptions

Daily screening of 
all prescriptions 

generating a 
worklist

Validation by 
trained hospital 

pharmacists using 
standardized 
algorithms

Interventions via 
electronic alerts 
or phone calls

Based on maximum 
integration of 
structured data from 
patient file 
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• Maximum 
integration of 
structured data: 
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Drugs that can elevate
K+ level K+ level > 5.5 mmol/L

Worklist of 7 lines a day to be checked by a hospital pharmacist

291 new prescriptions/day
for drugs that may elevate K+

level
1117 K+ analysis daily
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Queries

Uniform, standardized
validation

Uniform, standardized
advice

• Standardized algorithm: 
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• 79 specific algorithms covering 4 pharmacotherapeutic areas:
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Evaluation of overruled 
interventions raised by 

CDSS

Drugs with restrictive 
indication or dosing

Medication-related 
biochemical changes

Sequential therapy for 
bio-equivalent drugs
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• First results (March 2016-September 2017):
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Number of prescriptions 
checked (n)

Number of electronic 
notes (n (%))

Number of electronic 
notes + phone calls (n(%))

Drug use in renal 
insufficiency

9,381 444 (4.7%) 81 (0.9%)

Drugs with high potential 
of QT prolongation

4,223 608 (14.4%) 139 (3.3%)

Drugs with restrictive 
indication or dosing

5,276 448 (8.5%) 142 (2.7%)

Overruled severe DDIs 18,902 939 (5%) 259 (1.4%)

Introduction: clinical validation in University Hospitals Leuven



Example CMA:
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Medication 8-1-2018 9-1-2018 10-1-2018
NaCl 0.9% (1,000 ml VIAFLO) IV 60 ml/uur 60 ml/uur 60 ml/uur

Pantoprazole (tabl 20 mg) oral 20 mg 20 mg 20 mg

Ondansetron (amp IV 4 mg/2 ml) IV 4x 4mg 4x 4mg

Enoxaparine (20 mg/0.2 ml) SC 20 mg 20 mg 20 mg

Edoxaban (tabl 30 mg) oral 30 mg 30 mg 30 mg

Paracetamol (fl inj 500 mg/50 ml) IV 4x 500 mg 4x 500 mg 4x 500 mg

Haldol (amp inj 5 mg/1 ml) IV 2.5 mg 2.5 mg 2.5 mg

Quetiapine (caps 12.5 mg) oral 12.5 mg 12.5 mg 12.5 mg
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1. Prescription of a very serious 
drug-drug interaction 
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Example CMA:
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1. Prescription of a very 
serious interaction 

Generic 
prescription: 
enoxaparin 
(LMWH)

2. Alert generated 
by CDSS
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Example CMA:
• In case of an overrule by the treating 

physician: listed on the CMA worklist

• Validation of interaction by the pharmacist 
based on specific flowchart

CMA: an instrument to implement guidelines in practice 
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Example CMA:
• Call to the treating physician +                                                                                         

formulating an electronic alert in the patient’s medical record

• Result:
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How to start: conditions
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How to start: conditions

• In relation with drug dispensing:

CMA: an instrument to implement guidelines in practice 

POLICY

Drug dispensing 
depending on clinical 

validation 
Independent services

Validation of drugs 
before delivery

- Deadline stress
- Low performance
- Missing decentralized

drug dispensing

Administration of 
drugs before 

validation

- High performance
- Check decentralized 

drug dispensing



How to start: conditions

• Multidisciplinary collaboration:
• Hospital Board

• Hospital wide communication – newsletter
• Reporting results

• Pharmaceutical and Therapeutics (P&T) Committee
• Identifying high risk prescriptions
• Validation (of algorithms)

• Medical Ethics committee
• Law on Patients’ Rights

• Other committees: e.g. Antimicrobial stewardship committee 

è Hospital-wide support

• Relevant national professional associations
• Partner Hospitals

CMA: an instrument to implement guidelines in practice 

POLICY





How to start: conditions

• Accreditation:
• JCI
• NIAZ Qmentum

• Human resources:
• How many FTE employing on clinical validation?  
• All hospital pharmacists, or only clinical educated hospital pharmacists? 

CMA: an instrument to implement guidelines in practice 

POLICY





How to start: conditions

• Necessities to do intermediate/advanced clinical validation:
• Medical electronic patient record 
• CPOE

• Added values
• Clinical Decision Support Systems (CDSS)

• (Drug-drug) interactions
• Maximum doses
• Drug use during pregnancy/lactation
• Therapeutic duplication
• Allergy
• … 

• Artificial Intelligence

CMA: an instrument to implement guidelines in practice 

IT



How to start: conditions

• Registration of interventions + registration of acceptability 
• Traceability
• Documenting clinical service

• Hospital Board
• Accreditation

• Evaluating & optimizing the service 

CMA: an instrument to implement guidelines in practice 

TOOLS



How to start: conditions

• Acceptance rate
• Preliminary results
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TOOLS

33%

19%

48%
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Acceptance rate of interventions for IV-oral switch (n=320)
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QTc-prolonging drugs
(n=63)

Drug-drug
interactions (n=84)

Drugs with restrictive
indication or dosing

(n=60)

Drug use in renal
insufficiency (n=22)

Acceptance rate CMA interventions (other than IV-oral switch)

Accepted Not accepted



How to start: conditions

• Education of hospital pharmacists
• Start-up training for all pharmacists
• Continuous learning and retraining of new guidelines
• E-learning modules 

• Clinical pharmacy => inter pharmacist variability
• How much homogeneity in the validation done by different pharmacists? 
è Interrater reliability

CMA: an instrument to implement guidelines in practice 

TOOLS



How to start: clinical input

CMA: an instrument to implement guidelines in practice 

Risk 
analysis

Expert opinion: 
P&T, 

committees, 
involved

specialists,…

Front-office 
bedside clinical

pharmacy

Patient Safety 
Incident 
Reports

Literature
& 

guidelines

Building algorithms



How to start: clinical input

Case:
• Female, 84 y, 52 kg
• Geriatrics
• Diagnosis: Urinary tract infection & delirium
• Medical history: Afib, Diabetes Mellitus type 2,

Chronic Renal Insufficiency (CrCl 22 ml/min)
• Microbiology:

o E.coli: sensitive to fluoroquinolones and beta-lactam
antibiotics

o Clostridium difficile +

CMA: an instrument to implement guidelines in practice 

Prescribed medication

Amoxicillin/clavulanic acid oral
850/125 mg dt q8h
Apixaban oral 5 mg dt q12h
Zolpidem oral 10 mg dt q24h
Metformin oral 850 mg dt q8h
Paracetamol IV 1g dt q6h
Carbamazapine oral 200 mg dt q12h





How to start: clinical input

A. POSOLOGY (standard)
• Amoxicillin/clavulanic acid
• UTI: e.g. ESCMID guidelines(1)

• Apixaban
• Afib: e.g. ESC guidelines(2,3)

• Standard dosing Afib: 2x 5 mg
• Posology based on indication, weight, renal function and age

• Carbamazepine
• Standard dosing: 100 -1200 mg/day

CMA: an instrument to implement guidelines in practice 

(1) Gupta K, et al. Clin Infect Dis 2011:52(5):e103-120.
(2) Kirchhof P, et al. Eur Heart Journal 2016:37(38):2893-296.

(3) Heidbuchek H, et al. Eurospace 2015:17:1467-1507.



How to start: clinical input

B. RENAL FUNCTION
• Dose adjustments to renal function:
• Amoxicillin/clavulanic acid
• Apixaban(1) 

• Metformin(2)

• Guidelines: 
• Renal Drug Handbook(2)

• Clinicalpharmacology.com
• Summary of product characteristics (SmPC)

CMA: an instrument to implement guidelines in practice 

(1) Heidbuchek H, et al. Eurospace 2015:17:1467-1507.
(2) ADA: Standards of Medical Care in Diabetes; 2016.

(3) Ashley C., et al. Aust Prescr. 2015;38(2).



How to start: clinical input

C. Interactions
• Apixaban + carbamazepine(1) 

• CYP3A4 substrate + CYP inducer
• Decrease in serum concentration of apixaban

• Effect on apixaban plasma level (AUC): - 54%
• Contraindication for simultaneous use

• Interactions:
• Interaction database: e.g. UpToDate.com (Lexicomp®), 

Clinicalpharmacology.com

CMA: an instrument to implement guidelines in practice (1) Heidbuchek H, et al. Eurospace 2015:17:1467-1507.



How to start: clinical input

D. IV-ORAL switch
• Paracetamol IV?
• Bio-equivalent drug?
• Intact gastrointestinal tract?
• Ability to swallow? 

• Prescription for other oral medication
• Food consumption
• Without planned surgical procedures

CMA: an instrument to implement guidelines in practice 



How to start: clinical input

E. Untreated indications
• Clostridium difficile infection (CDI)
• IDSA guidelines(1), ESCMID guidelines (2)

• Diagnosis: presence of symptoms + stool test positive for toxins
• Treatment

CMA: an instrument to implement guidelines in practice (1) Clifford McDonald L, et al. Clin Infect Dis 2018.
(2) Tschudin-Sutter S, et al. Clin Microbiol Inf 2018.



Presence of 
symptoms + stool 
test positive for

toxins

NO treatment for
Clostridium

difficile in CPOE

On worklist to be checked by a hospital pharmacist

PCR Clostridium
difficile positive

and toxine 
positive

‘Diarrhea’ 
recorded in 
patient file 

CMA: an instrument to implement guidelines in practice 

How to start: clinical input
NO prescripton for oral
vancomycin or IV/oral
metronidazole or oral

fidaxomicin



How to start: clinical input

F. Allergy
• Penicillin allergy?

CMA: an instrument to implement guidelines in practice 
(1) Kirchhof P, et al. Eur Heart Journal 2016:37(38):2893-296.

(2) Ashley C., et al. Aust Prescr. 2015;38(2).



How to start: clinical input

G. Microbiology
• UTI
• Betalactam antibiotics inferior to fluoroquinolones? ESCMID guidelines(1)

• Local guidelines > Antibiotic policy committee

CMA: an instrument to implement guidelines in practice (1) Gupta K, et al. Clin Infect Dis 2011:52(5):e103-120.





How to start: measuring impact

• Acceptance rate
• Clinical relevance
• Satisfaction survey
• Economic analysis

à Important to keep:
evaluating the service 
defining new goals & developing new checks
optimizing the service & improving performance

CMA: an instrument to implement guidelines in practice 



Advanced CMA on a case-based approach
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Advanced CMA on a case-based approach
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Case:
• Female, 81 y, 75 kg
• Admitted on trauma surgery because of a hip fracture

LAB RESULTS
Parameter Result

eGFR 57 mL/min

Potassium 3.71 mmol/L

Blood pressure 13/9 mmHg

Heart rate 81 BPM

TSH (0.27-4.2 mIU/L) 0.75 mIU/L

T4 (12-22 pmol/L) 0.75 pmol/L

Medication (CPOE)
Pantoprazole oral 20 mg, q24h

Amlodipine oral 5 mg, q24h

Bisoprolol oral 2.5 mg, q24h

Calcium-vitamin D oral 1000 mg-800 IE, q24h

Levothyroxine oral 50 mcg, q24h

Escitalopram oral 10 mg, q24h

Lormetazepam oral 1 mg, q24h

MEDICAL HISTORY

Arterial hypertension

Depression

Gastroesophageal reflux 
disease (GERD)

Hypothyroidism

Episode of atrial fibillation
(Afib)











In conclusion, can the therapy be validated as safe? 
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No

Advanced CMA on a case-based approach

Untreated 
indication





Untreated indication: 

CMA: an instrument to implement guidelines in practice 

Afib

Advanced CMA on a case-based approach

Anticoagulant therapy to 
prevent stroke
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How to build your own 
algorithm to screen for 

untreated Afib?  

How to integrate evidence-
based guidelines?

Advanced CMA on a case-based approach



CMA: an instrument to implement guidelines in practice 

How to build your own algorithm to screen for untreated Afib?  

Advanced CMA on a case-based approach

1st step:
• Screen for patients, currently hospitalized, with a proven diagnosis of 

Afib (reported in ECG protocols)
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How to build your own algorithm to screen for untreated Afib?  

Advanced CMA on a case-based approach

2nd step:
• Screen for patients, currently hospitalized, with a proven diagnosis of 

Afib
• AND who do need anticoagulant therapy
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How to build your own algorithm to screen for untreated Afib?  

Advanced CMA on a case-based approach

No Based on the risk for stroke
(CHA2DS2-VASc score)

ESC guideline: Atrial Fibrillation 
Management

Does every patient, currently hospitalized, with a proven diagnosis of 
Afib need to be treated with anticoagulant therapy? 
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Advanced CMA on a case-based approach

ESC guideline: Atrial Fibrillation Management
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Advanced CMA on a case-based approach

ESC guideline: Atrial Fibrillation Management
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How to build your own algorithm to screen for untreated Afib?  

Advanced CMA on a case-based approach

2nd step:
• Screen for patients, currently hospitalized, with a proven diagnosis of 

Afib
• AND who do need anticoagulant therapy based on the CHA2DS2-VASc 

score
• In practice: calculation based on registered care paths and/or ATC codes
• In case: > 75 y (2) + arterial hypertension (1) + woman (1) = 4 
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How to build your own algorithm to screen for untreated Afib?  

Advanced CMA on a case-based approach

No
Only patients without a 

prescription for 
anticoagulant therapy

Does the algorithm need to select, currently hospitalized patients who
ever had a proven diagnosis of Afib and a CHA2DS2-VASc score of ≥ 2? 
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How to build your own algorithm to screen for untreated Afib?  

Advanced CMA on a case-based approach

3rd step:
• Screen for patients, currently hospitalized, with a proven diagnosis of 

Afib
• AND who do need anticoagulant therapy based on the CHA2DS2-VASc 

score
• AND without a prescription for anticoagulants
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How to build your own algorithm to screen for untreated Afib?  

Advanced CMA on a case-based approach

CONCLUSION: Algorithm needs to screen for

Hospitalized 
patients

With a proven 
diagnosis of 

Afib

With a 
thrombosis 

risk score of ≥2

Without a 
prescripton for 
anticoagulants
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How to build your own algorithm to screen for untreated Afib?  

Advanced CMA on a case-based approach

In addition: rank the selected patients
Hospitalized 

patients
With a proven 

diagnosis of Afib
With a thrombosis 

risk score of ≥2

Without a 
prescripton for 
anticoagulants

1) NO ANTICOAGULANTS DURING 
HOSPITALIZATION + AT HOME

2) NO ANTICOAGULANTS DURING 
HOSPITALIZATION
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Take home messages

1. Clinical validation can operate as a liaison between CDSS and bedside clinical
pharmacy

2. Screen for prescriptions with a high risk of drug related problems

3. Clinical input for the validation service needs to be based on
• (Inter)national guidelines
• Gained bedside knowledge
• Local patient safety incident reports
• Expert opinions

4. Hospital-wide support is essential (hospital board, IT, P&T, experts…)



Thank you for your attention
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