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Drug errors are a public health problem with clinical and 

economic impact on the system

Adverse Effects related to drug  management in the Spanish National System 

(ENEAS 2005)

AE affect  4% of inpatients in Spanish hospitals

34.8% of these could have been avoided

Drug Use Safety

Some Data
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Patients

(ENEAS  05)

∆ Cost (€) / 

Patient

Estimated Cost

SERMAS

Million of €

AE Drug Related  

Patients 

18.662

(4%)

3.315 – 5.584 62 –104 Millions €

AE avoidable 6.495

(1,4%)

22-36 Millions €

Revisión bibliográfica sobre trabajos de costes de la “No seguridad del paciente” en administración de medicamentos. Agencia 

de Calidad del SNS. Ministerio Sanidad y Consumo. 2005

Drug Use Safety

Economic Impact

In 2008 466,565 discharges in public hospitals
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Drug use safety

Everybody´s concern

http://www.undanet.com/clientes/ismp/imagenes/logo.gif
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 Drug Administration System (MAR) is integrated within medical

records, including drug administration support databases.

 Systems which simplify monitoring, traceability and safety in the

process of manufacturing, compounding and/or handling hazardous

drugs and/or of complex preparation.

 CPOE (Computer Physician Order Entry) connected to and/or

integrated into the patient's electronic medical record, which

includes medication databases for clinical decision support.

 Automated systems in the pharmacy service for drug storage and

dispensing.

Drug Use Safety

Recommendations
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• Drug errors are a public health problem with a clinical

and economic impact on the system.

• Continuous increase of pharmaceutical budget.

Hospital Pharmacy Services

Actual situation

• Pharmacy Service uses most of their human resources to

develop logistic activities (purchasing, compounding and

dispensing) while having to move forward clinical activities.
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UNIT DOSE

MIV y TPNPurchasing

Outpatients

Day care units

CLINICAL
ACTIVITIES

Management $ Elaboration Clinical 
Activities

TECHNOLOGY

Hospital Pharmacy Services

EVOLUTION
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SAP example. Hospital Clinic. Barcelona

Purchasing

Medical Station

Pharmacy

Nurses

Emergency

Outpatients
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AdmissionPersonnel

Appointments

Nurse Care Pharmacy Lab/Micro

ICURX
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Cerner System
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Hospital systems

Patient centered



Page  15

IV sol
Nutrition

Non  sterile

Oncology

Data 
warehouse

Admission Labs

Unit-dose inpatients
CPOE

Outpatiens

Drug Selection
Purchasing Automated Dispensing

Systems

Electronic medical record

IT in Drug use Process

PHARMACY SYSTEM

Floor order

Automated Compounding
Systems

Reports
Quality Indicators
Economic Indicators

Operational Indicators
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 For each one: Purchasing, Managment, CPOE, Citotoxics, Nutrition, 

Outpatient…

 Definition

 Objectives

 Connections

 Technical requirements (which data should have)

IT systems Requirements Evaluation
D

ru
g

 C
a

rd

National Code

Linked to

data bases
Internal Code

Brand Name

Component (+1)

Therapeutic family

National Code
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ENTRANCES

 Order
Electronic fax

 Drug reception
Bar code

Floor stock

Unit Dose Automated

Pharmachy 
storages

ORDER TO THE 
COMPANY

Narcotics

Iv solutions

PHARMACY AUTOMATION
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PURCHASING AT VENDOR

Purchasing data: stock min, stock máx

Price: standard prices, discounts, 
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ENTRANCES

 Order
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 Drug reception
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Floor stock

Unit Dose Automated

Pharmachy 
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Narcotics

Iv solutions
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AUTOMATED STORED DRUGS         

REFERENCES 1244  (78%)

OUT-OF-THE-SYSTEM DRUGS 

IV AND TPN SOLUTIONS 95

ANTISEPTICS            11

CONSTRACTS                28

ANTIDOTES                  25

CYTOTOXICS

HIV, HEPATITIS C

REFRIGERATED DRUGS 164  (10%)

NARCOTICS                                   30

Total references 1.597

MEDICATION DISTRIBUTION
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NOW
BEFORE
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REFRIGERATED CAROUSEL

Monitoring Temperature RFDI Systems
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PHARMACY AUTOMATION
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PHARMACY AUTOMATION
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PHARMACY AUTOMATION
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ENTRANCES
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ORDER AND SUPPLY OF FLOOR STOCKS
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ORDER AND SUPPLY OF FLOOR STOCKS

Pharmacy Department

Floor stock

order
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Nurses

ORDER AND SUPPLY OF FLOOR STOCKS
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Day setting
Controlled by chef nurse

ORDER AND SUPPLY OF FLOOR STOCKS
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Stock allowed

ORDER AND SUPPLY OF FLOOR STOCKS
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Kanban systems  Pull in systems

ORDER AND SUPPLY OF FLOOR STOCKS
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PATIENT-CENTRED ORDERS AND DELIVERY OF DRUGS

PHARMACIST
VALIDATION

MEDICATION
ADMINISTRATION
RECORD

PHYSICIAN
ORDER
ENTRY

PATIENT

PHARMACY

NURSE UNIT

PHARMACY

PURCHASING

PHARMACY

PREPARING



Page  34

Chronic Treatments

Concected to 

primary care
RECONCILIATION

SAFETY

CPOE conected to primary care
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Clinical guidelines and protocols (> 80% high risk drugs)

SAFETY AND EFFICIENCY

CPOE AND PROTOCOLS
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Other continents examples. Chicago
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Pharmacy and Therapeutics Committee

and Risk Management

SAFETY AND EFFICIENCY

CPOE
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INFORMATION TO THE PATIENTS

SAFETY

CPOE AND PATIENT INFORMATION
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Nurse unit dispensing model
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Nurse unit dispensing model
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Nurse unit dispensing model
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Outpatient pharmacy Dispensing Unit

PHARMACIST
VALIDATION

PHYSICIAN
ORDER
ENTRY



Page  43

COMPOUNDING

Cancer Therapy

Parenteral Nutrition

Other IV Drugs
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Intravenous Drug Compounding 
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Verify

Last 

prescription

Information 

On the 

administrations 

given or to be 

given

Documentation

Online 

At the bed-side

Safety

Alerts, CB , 

RFID, smart 

pumps

Alerts based on a clinical decision

support system

Connected to CB ó RFID and Smart

Pumps

Electronic Medical Administration Record

“FIVE RIGHTS”
Correct Patient

Correct Drug

Correct Dose

Corret Route

Correct Time
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Drug Lab result eMAR recomendations

Anticoagulants INR Stop if INR>4

Digoxin Potassium Stop if K+<3,2

Cr level Dose reduction if Cr > 1,2 mg/dl

Digoxin Stop if >2ng/ml

Insulin Blood glucose Stop if glucose in blood <80mg/dl

Metformin Cr Dose reduction ifCr > 1,2 mg/dl

CLINICAL DECISION SUPPORT

eMAR checks last lab results
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All IT of drug use (purchasing-prescription-compounding-dispensing-

administration-monitorin) should:

– Be connected to Electronic Medical Record

– Be focused on data analysis for improved outcomes (economic, clinical,

organization)

– Be centered on safety (with capacity for detecting and preventing Adverse

Effects)

– Improve communication and bidirectional information exchange on-line

among different members of the Health Team (hospital-primary care…)

– Contribute to the economical survival of the system

Ideal IT systems for Hospital Pharmacy
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Conclusion

It is our responsibility to evaluate emerging IT Technologies by

means of scientific methodology in drug use process in order to

introduce only the cost-effective ones

Evaluate the cost of the technology and also the conectivity, the

training, the support, downtime contingencies, security and

confidentiality issues

We have to evaluate in terms of efficiency the IT in our own

environment; the goal make the “drug use process easier”

Realistic expectations: technology pros and cons
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La seguridad del paciente está en 

nuestras manos: 

requiere la implicación 

y el compromiso de todos 

thank you very much

aherranz.hgugm@salud.madrid.org
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