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Self-assesment questions

• Can back-office clinical validation contribute to hospital-wide
medication safety?

• Is it interesting to organise clinical pharmacy-services in a risk-based
way?

• Can back-office clinical validation replace front-office clinical
pharmacy services?



Learning objectives

• Discuss the potential contribution of back-office clinical validation to
overall clinical pharmacy services

• Understand the risk-based approach of back-office clinical validation

• Reflect about the ideal way of organising clinical pharmacy services in 
your (financial) context



A “momentum” for the startup of clinical pharmacy

• Institute of Medicine, 1999
• 44,000-98,000 deaths/yr
• Medical errors – 8th leading

cause of death in the US

• Makary & Daniel, BMJ 2016
• Medical errors – 3th leading

cause of death in the US

Key element to improve quality
of care: optimization of patients’ 

pharmacotherapy



• Other elements creating the “momentum”:

• A large (ageing) population characterized by polypharmacy
• Complex medication entering the market: NOAC, oral anticancer drugs, …
• Shift to shorter LOS
• Initiation of fixed drug budget for hospitalized patients in 2006 in Belgium

A “momentum” for the startup of clinical pharmacy



• USA, Canada, UK, Australia
• Bedside clinical pharmacy 

implemented on patient 
wards since the ’80s

Traditional hospital pharmacy

Drug-oriented services

Patient-oriented
services

Shift in the role of the hospital pharmacist

• Development of clinical 
pharmacy services in 
Belgium since 2000



• Since 2000: digitalization with EHR 
including electronic prescribing

• Active contribution of clinical 
pharmacists to the development and 
implementation of CDSS

Development and implementation of CDSS

CDSS - basic
(Drug-drug) interactions
Maximum doses
Drug use during pregnancy/lactation
Therapeutic duplication
Drug allergy



• Partially funded by the Belgian
government, first as “pilot projects” 
followed by structural funding

Development of bedside ‘front-office’ clinical pharmacy services

Somers A et al. Acta Clin Belg. 2019, 74(2):75-81

• Front-office services
• Attending ward rounds
• Medication reconciliation on admission
• Medication review
• Medication counseling at discharge
• Projects focusing on high-risk drugs, DDI, antibiotic 

stewardship… 



Front-office services in Leuven – 2021

GERIATRICS

Medication review

PEDIATRIC HEMATO-
ONCOLOGY

Discharge counseling, 
pharmacotherapeutic

advice

TRAUMA WARD

Antimicrobials, 
anticoagulation, pain

management

EMERGENCY DPT.

Medication
Reconciliation, 

intoxication, CV diseases

HEMATOLOGY – HSCT 
WARD

Medication Review

HEMATOLOGY – CL 
CONSULTATION

DDI - DHI

HYPERTENSION CLINIC

Medication Review

MULTIDISCIPLINARY ID 
MEETINGS

Antimicrobials

CPS on each ward/consultation are provided by teams of 3 pharmacists – continuity of care



• Geriatric ward:
• 1386 pharmacotherapeutic advices:  
• Acceptance rate: 86%

• Pediatric ward:
• 1129 pharmacotherapeutic advices:  
• Acceptance rate: 92%

• Case discussions MID meeting trauma ward/septic orthopedic ward
• 429 pharmacotherapeutic advices
• Acceptance rate:  96%

Front-office services in Leuven – KPIs 2019

Highly experienced bedside clinical pharmacist can contribute significantly (number of 
advices) and advice is highly appreciated and implemented (acceptance rate)



• FTE hospital pharmacists/ 100 beds

17.9
0.9

(0.24 (Bosnia) – 4.35 (UK)) 1.2

Frontini et al. Eur J Hosp Pharm 2012;19:385-7 

àImplementation of bedside CP only on ”high risk”-wards
àCDSS & limited bedside CP do not cover all medication-related problems/risks

Development of bedside ‘front-office’ services



Clinical Validation 
Check of Medication Appropriateness 

(CMA)

Bedside clinical
pharmacy services

Clinical Decision
Support Systems

Back-office clinical 
validation

Back-office clinical pharmacy

The need for ‘back-office clinical pharmacy’ – clinical validation

Screening of patients at risk for potentially
inappropriate prescriptions based on explicit clinical

rules

Potentially inappropriate prescriptions are screened
by clinical pharmacist



Back-office clinical pharmacy services

• Triggered by digitalization 
• High-risk vs. all prescriptions
• Before or independent from 

distribution
• Stimulated by JCI – “Check of 

medication appropriateness”
• “Low” staff investment

• Popular in Belgium

Annual Report Clinical Pharmacy Services – Belgian Federal Government - 2018



Back-office clinical pharmacy  - credits to the Netherlands!

Rommers MK et al. Artif Intell Med. 2013, 59:15-21
Rommers MK et al. Drug Saf. 2011, 34:233-42

Rommers MK et al. Qual Saf Health Care. 2010, 19(6):e35 Wasylewicz ATM et al. J Clin Pharm Ther. 2019 Dec 24



Risk analysis to 
identify high risk 

prescriptions

Formulating clinical 
rules (queries) to 

screen for high risk 
prescriptions

Daily screening of 
all prescriptions 

generating a 
worklist

Validation of the 
worklist by trained 
clinical pharmacists 
using standardized 

algorithms

Interventions via 
electronic alerts or 

phone calls

Based on maximum 
integration of 
structured data from 
patient file 

CMA: what’s in a name?



CMA: what’s in a name?

Example: screening for incorrect dosing of edoxaban

Clinical rule alert 
criteria

Data source

Prescription for 
edoxaban 60 mg q24h

Weight:
< 60 kg

Patient’s 
characteristicsCPOE

Renal function:
CrCl = 15-50 ml/min 

Lab results

OR

CrCl: creatinine clearance

Risk analysis to 
identify patients 

at risk for PIM

Formulating 
advanced clinical 
rules to screen for 
high risk patients



CMA: what’s in a name?

Example: screening for incorrect dosing of edoxaban

Based on maximum 
integration of 
structured data from 
EHR

Prescription for edoxaban
60 mg CrCl = 15-50 ml/min

= Worklist of < 3 lines/day to be checked by a clinical pharmacist

30 prescriptions/day for
edoxaban > 1000 CrCl analyses daily

Daily hospital-
wide screening of 
all EHR generating 

a worklist



CMA: what’s in a name?

Example: screening for incorrect dosing of edoxaban

Daily hospital-
wide screening of 
all EHR generating 

a worklist



CMA: what’s in a name?

Example: screening for incorrect dosing of edoxaban

Validation by 
trained clinical 

pharmacists using 
standardized 

flowcharts



CMA: what’s in a name?

• Intervention: call + electronic alert

Example: screening for incorrect dosing of edoxaban

Interventions via 
electronic alerts 
or phone calls



CMA: what’s in a name?

Advanced 
clinical rules

Appropriate 
Pharmaco-

therapy

February 2020 – 80 clinical rules in place

Antibiotic Stewardship (ABS)

Anticoagulant Stewardship (ACS)

Post surgical pain therapy (PSP)

Varia
DDI Drug-related

biochemical changes 

Evans RS, et al. Ann Pharmacother 2005.



Back-office clinical pharmacy (CMA): results thus far

December 2018 – November 2020

Pharmacotherapeutic bundle Clinical rules 
implemented (n)

Actions provided by 
pharmacists (n)

Acceptance rate by 
physicians (%)

Antibiotic stewardship 43 2710 79.9%
Anticoagulant stewardship 13 2737 74.2%
Pain management 15 2944 77.7%
IV to oral switch therapy 2 1206 74.1%
Varia 9 2248 75.8%
Total 82 11845 77%



• CMA serves as a bridge between CDSS and (limited) bedside clinical pharmacy

• CMA contributes in an important way to medication safety in our hospital

• Pharmacotherapeutic support is now provided hospital-wide: also to patients
admitted on wards on which a bedside pharmacist is not available

• As clinical rules are screening continuously and in ‘near-time’,  changing
biochemical parameters impacting pharmacotherapy are rapidly taken up

Advantages CMA



The basement vs. the bedside?

• Back-office clinical pharmacy services are complementary to bedside services

• Back-office clinical validation is an add-on but can not replace bedside services

• Acceptance rate is higher for advice provided by bedside pharmacist
• Bedside pharmacist has a more focused expertise
• Orally provided advices have a higher impact than written ones

• Type of clinical pharmacy services is not identical
• Back-office: screening for potentially inappropriate prescriptions, ADEs
• Front-office:  multi-faceted approach, including

• Med rec, medication review, discharge counseling, specific projects, discussion on 
complex cases

• Experienced front-office clinical pharmacist provides many spontaneous advices, even when
using explicit screening tools



From the bedside to the basement… and now back to the bedside?

Application of clinical rules to guide clinical pharmacists at te bedside

For example:
• clinical pharmacists counseling patients with chronic leukemia on 

DDIs –DHIs are available for 0.5 FTE at the consultation
• On average, 80 patients are daily visiting the consultation
• Clinical rule based screening can help and support the clinical

pharmacist in prioritizing their work at the consultation

Plan for the near future:
• Development of clinical rule based bedside clinical pharmacy services
• Trauma ward, emergency dpt, pediatric ward
• Comparison of clinical rule based advices with historical spontaneous, 

randomly given ones



Take home messages

• Back-office clinical validation contributes to hospital-wide medication
safety

• It is interesting to organise clinical pharmacy-services in a risk-based
way

• Back-office clinical validation is complementary to front-office CP 
services


