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Errors and Drug process 
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Error  

Intercepted 

Errors  

Harm  

Adapted from  ISMP 2011, Leape 1995 

ISMP: Institute for safe medication practices 



In the literature 

• Lack of similar setting  

• Limited sample sizes (insufficient power) 

• Multiple variables involved (economics, quality, 

human resources) 

• Few « before and after » type studies 

James K.L, Int J Pharm Pract, 2009,17 (1);9-30 

Keers R.N, Drug Saf, 2014, 37:317–332 



Geneva ICU setting 

34 médecins (7 adjoints, 18 chefs de clinique, 20 internes) 

 

180 infirmiers (144 ETP) 

 

Neuro 

Poly-neuro 

Cardio 

Polycardio 

36 bed 



Computerized Physician Order Entry (CPOE) 

ICU Geneva: Clinisoft® (2003) 

Prescribing 



Overview Clinisoft 



Order sets for specific protocols 

• Analgesia 

• Transit for paraplegic 

Helpful for students and new medical staff 



Doses parametered 

Preparation information 

mcg/kg/min mL/ h 

Harmonization of languages between doctors, nurses and 

pharmacists 



Pharmacy 

 

 Drug inventory parametered 

 Drug preparation and dilution 

(adapted to the standardized 

dilutions) documented 

 Perfusion information 

• Compatibilities 

• Central/Peripherical 

• Filtration needed  

ICU 

 

 Dosing range 

 Computing dose with patient 

weight with converter 

 (mcg /kg/min versus mL/h) 

 

 Order sets 

• Analgesia 

• Transit (paraplegic) 

• Organ donors 

Advantages of Clinisoft® 

Multiple information while prescribing 



Ways of bending the rules 

Prescription of « Médicament X » 

Balancing the risk of prescription without net and 

the absence of an hard limit needed for exceptions 



Drug organizer observation: 

Mean rate of preparation error: 3%  

(n=30)  

Diluted syringes preparation: 

Mean rate of preparation error : 6.5% 

 (n=28) 

74% 

20% 
6% 

picking error 

distribution error 

counting error 

Garnerin Ph et al. Eur J Clin Pharmacol 2007;63:769 

Keeer et al. Druf Saf 2014; 37: 317-332 

Camiré E et al, CMAJ, 2009, 28, 180 

28% 

52% 

20% 

picking error 

dilution error 

dosing error 

Dispensing and preparing 



http://pharmacie.hug-ge.ch/infos_prat/fichiers/sound_alike.pdf  

Non e-tool to tackle 

picking errors 

Look and sound-alike 

http://pharmacie.hug-ge.ch/infos_prat/fichiers/sound_alike.pdf
http://pharmacie.hug-ge.ch/infos_prat/fichiers/sound_alike.pdf
http://pharmacie.hug-ge.ch/infos_prat/fichiers/sound_alike.pdf


« Infovigilance » sent to Pharmaceuticals 



  

Standardized dilutions 

SIPHAROM: groupe de travail soins intensifs et pharmacies romands   

http://pharmacie.hug-ge.ch/infomedic/utilismedic/dilutions_std_sia.pdf 



Syringes Labelling 

• DCI and concentration + dilution documented 

• 2 sizes: continuous perfusion or bolus 

• Color code (based on ISMP and ISO 26825) 



Example of disposition in the ICU 



Automated Medication Dispensing system 

(AMDs) 

ICU Geneva: PYXIS® (2015) 



Transfer of charges  

Editing of a « reapro » list 

Scanning before loading 

APUS managing the ordering and loading 

of drugs in the machines 

Pharmacy 



Biometric login Patient selection 

Drug selection 

Electronic opening of 

corresponding cubies 

Nurses and doctors picking the drugs for 

a specific patient via the machines 

ICU 



 Drugs loaded by dedicated 

pharmacy staff (APUS) 

• drugs ordering (threshold based 

on consumptions) 

• scanning of the products 

• expiration dates documented 

 Optimized management of drugs 

needed in the ward (less drug 

return, less emergencies ordering) 

 Limited time managing the 

ward pharmacy 

 Limited “errant” drugs in the 

wards 

 Easy narcotics follow up 

 

Logistic advantages with (AMDs) 

ICU Pharmacy 

http://pharmacie.hug-ge.ch/rd/posters/ArmoiresSimulation_JFSPH16.pdf 

Knowledge of “on site” stock 

useful when drug shortage 



 

 Secured storage of drugs 

 Easy follow up of narcotics 

(counting)  

 Warning pop-up if changes 

• drug shortage 

• drug importation 

 Point of care information 

• special administration 

modalities 

• new drugs 

 

 Secured picking 

 Drug information at the 

point of care. 

 Harmonization of practices 

 Increased time for ICU 

related issues. 

 

 

 

 

Security advantages with AMDs 

Chappuis C et al. Crit Care Med, 2010, vol 38, 12, 2275-2281 

ICU Pharmacy 

http://pharmacie.hug-ge.ch/rd/posters/ArmoiresAMDEC_JFSPH16.pdf 

Optimized information channel 

to the point of care 

Follow up of specific drug use 

(data extraction from the PYXIS) 



 

 

•Standardization of practice 

•Process improved 

•Work environment  optimized 

•Reduction of dispensing errors 

•Suppression of picking errors 

•Harmonization of practices 

•Control and follow up of narcotics 

and expensive drugs 

•  Point of care Info « pop-up » 

(dilution…)  

• Easy to sort out 

• DCI and generic Inventory 

• Tracability 

• Statistics facilitated 

• Narcotics follow up 

• Permanent stock status 

   workload around drugs 

order and sort out 

Specialized staff dedicated 

to that task 

Quantity in stock 

Stock value 

LOGISTICS WORKLOAD 
ERGONOMICS 

SATISFACTION 
SECURITY 

Advantages of AMDs 



Ways of bending the rules 

Less than 2 minutes to act 

• Skipping patient selection 

• Spreading of drugs on top of the machine 

• Use of the “old pharmacy” 

use of the Emergency trolley 

Time of withdrawal perceived as way too long… 



1 2 3 

PYXIS Utilization Support aside implementation 

Human-Computer interface  

 

 

 
• Staff training 

• Internet info 

• Hot line 
• Technical back up  



Users satisfaction 

Savin C, François O, Fonzo C, HUG, 2015 

Pediatric intensive care n=32 

Security: 63% 

Drug storage management: 66% 

Tracability: 66% 
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0% 

3% 

9% 

22% 

66% 

sans avis 

pas du tout 

plutôt non 

oui un peu 
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…contribue à une meilleure  
gestion de stocks des médicaments?  



Pharmacy 

stock 

Pharma 

Industry stock 
Ward stock 

Automated 

dispensing 

Bedside scanning 

Robotized distribution 
Computerized 

prescription 

Distribution with 

scanning 

Clinical 

information 

system 

Logistic 

information 

system 

Integration in the whole drug process 



Newton's cradle 

e-tools are securing the system if : 

but get ready to see new issues arising! 

fully integrated in the medication process 

and  

adopted by the staff 

http://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjuxOu3sI7WAhXFuBoKHeDTB6gQjRwIBw&url=http://science.howstuffworks.com/innovation/inventions/newtons-cradle.htm&psig=AFQjCNFQCwLHwFxg2n4MQ0FlNKuIocUxmg&ust=1504711808153716

