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Where are the errors ?
Avoidable adverse events
in 6.5% of hospitalizations

Bates DW, JAMA 1995;274:29
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Human reliability
Efficacy of human-performed controls
• Introduction of errors during unit dose dispensing
• Detection ability:

• Pharmacists: 87.7%
• Nurses: 82.1%

Facchinetti NJ, Med Care 1999;37:39-43

Efficacy = 85%
(known value in the industry)

Don’t be too confident with the double-checks
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Impact of a check-list 
Experimental results

R. Balbaaki, HUG, 2006
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A simple story
Safety issue

• Oral methotrexate
• Administered once a week when used

in auto-immune diseases
• Correct prescription
• Mistake during order retranscription
• Not used to administer drugs once a week
• Drug administered each day
• Patient died 10 days later

→ This death could have been avoided by 
scanning the drug !
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A simple story 
Traceability issue

• IV immunoglobuline
• Discovery of a possible batch contamination 

by HIV
• Batch recall announced by the industry
• Easy to identify the wards having received the 

batch of the drug
• Very difficult to identify with certainty the 

patients having received the product

→ A true traceability until the patient would
have been ensured by scanning the drug !
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Challenges for hospitals
• Processes of care are very complex and strongly

based on human reliability
→ Improve the safety

• Follow-up and documentation of care is more and 
more required unto the patient level
→ Improve the traceability

• Increased need to communicate information inside
and between institutions
→ Improve the communication
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The « ideal » process ?

Electronic prescribing

Automatic dispensing
Scanning at bedside

Information technologies
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Electronic patient 
record

Handwritten → Electronic traceability
C. Lovis, HUG, 2005
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The 3 actors

The patient

The caregiver

Identification ? The drug
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The 3 actors

The patient

The caregiver

The drug
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Patient identification
Acceptability

Cléopas A, Qual Saf Health Care 2004;13:344
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Unit dose 
identification

Reconditioned
by the pharmacy

Identified
by the industry

?
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Unit dose identification
The example of the FDA

Product identification mandatory
(batch number and expiry date encouraged)

Mandatory since April 26, 2006

Prevention of 500’000 adverse events / year ?
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The scanning in the USA
2000

Opinion 
leaders

Objective 
results

Drugs

Commercial 
solutions

Hospitals
using the
scanning

2002 2004 2006 2010

++

-

≈ 30%

-

1%

++

+

-

1.5%

++

++

FDA

+

++

+++

≈ 80%

+++
(≈ 30)

10%

100%

80%?
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The benefit of bedside
scanning
• BPOC impact

• Wrong drug - 75%
• Wrong dose - 62%
• Wrong patient - 93%
• Wrong administration time - 87%

Globally - 80%

Johnson, J Healthcare Inf Manag 2002;16:1
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The scanning in Geneva
Pilot study with chemotherapies

Why the chemotherapies ?

1. High-risk process, with potential dramatic
consequences for patients in case of error

2. Production centralised at the pharmacy, 
possibility to identify the final product

3. Electronic prescription implemented
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The scanning in Geneva
Pilot study with chemotherapies
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The scanning in Geneva
Pilot study with chemotherapies

(actually under implementation)

CYTOS-TRACE
(database)

Caregiver ID
(RFID)

Drug ID (RFID)

Patient ID (RFID)
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Acceptability

R. Balbaaki, HUG, 2006
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Acceptability

R. Balbaaki, HUG, 2006n=41
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Time saving

No help Check-list Scanning

Time for 
10 controls
[min]

32 18

Time saved
/ 10’000 
controls [h]

220 160
Tot 380 h

8

→ Time saved for patients care !
R. Balbaaki, HUG, 2006



Dr
 P

as
ca

l B
ON

NA
BR

Y,
 C

C
Un

it d
os

e r
eq

uir
em

en
ts

Be
rlin

, J
an

ua
ry

31
, 2

00
7

Annual operating costs
(already existing electronic prescription)

RFID Datamatrix
Patient labels 1'760 0
Product labels 25'300 0
Caregiver labels existing (badge) 0
Material renewal (25%) 11'188 5'313
TOTAL COSTS (CHF) 38'248 5'313
% of annual expenses 1.0% 0.1%
Overcost by chemotherapy (CHF) 3.48 0.48

Taxes perceived for ambulatory deliveries: 
≈ CHF 300’000.- /year
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Cost-efficacy analysis
(already existing electronic prescription)

Cost /avoided error [CHF]

Datamatrix Rate of use 
CL/scan [%]

Scanning vs 
no help

Scanning vs 
check-list

Without error cost 100 / 100 355 3’450

With error cost 100 / 100 - 5’645 - 2’550
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Conclusion
• The prescription in hospitals is more and 

more computerized
• The bedside scanning can improve the 

patient safety
• The acceptability by caregivers seem to be

good, but a close support is needed during
the implementation in the real-life

• We need to have unit-doses of drugs
with barcodes !
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Which data in the barcode ?
• ID product

• To avoid errors

→ improve the safety

• Batch number / expiry date
• To answer efficiently to the legal requirements

(vs labels to stick)
• To facilitate searches in case of problems

(batch recall)

→ improve the traceability
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Which carrier ?

• Datamatrix
• Safety
• Traceability • Product ID

• Batch number
• Expiry date

How to implement it on large scale ?

Polyvalent readers for PDA are needed !
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EAHP request for unit-doses
• Unit doses blisters, with each single dose 

containing the whole information
• Trade name
• Active substance
• Dosage
• Expiry date
• Batch number
• Barcode

• Including product ID, expiry date and batch number
• Use of a recognized international standard (i.e GS1)
• Datamatrix
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