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• As a complement to the review of 10 

years of pharmacovigilance, more about 

the French situation: 

growing awareness on NMB hazards

• Sharing our learning: 

risk analysis of NMB accidental injection

• Preparing IMSN recommendations: 

a few remarks on improving NMB safety

Neuromuscular blockers 
errors in France
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The French SAE-HC reporting process

In France, the National Authority for Health (HAS) is the 
patient safety organization in charge of collecting and 
analyzing data at a national level on serious adverse events 
related to health care (SAE-HC) to give practical 
recommendations for improving patient safety

The SAE-HC reporting process is built on 2 levels with 
specific features: 

• the regional level: 
a first brief description reported to the regional health 
agencies for implementing immediate actions; then a 
second more detailed description with a systems 
approach in order to identify causes and barriers. 
Independent regional and professional structures carry 
out training actions and can help professionals to 
complete SAE-HC notifications

• the national level: a permanent committee of 22 experts 
(selected by the HAS) who help analyze SAE-HC reports 
and provide feedback based on their own professional 
experience. 
The HAS sets up risks studies and publishes educational 
stories, practical safety tools and annual reports

IMSN NMB SIG - January 10, 2023Étienne Schmitt - Prescrire Programme Éviter l’Évitable (Preventing the Preventable) 3



Feedback from the 
French National Authority for Health (HAS)

10 neuromuscular blockers (NMB) 
cases 
in 247 serious adverse events 
related to medicines products
analysed by the HAS between
March 2017 and December 2019

HAS Annual report on serious adverse events 
related to health care (SAE-HC) 2019

HAS “Curare storage  Not so uncommon 
mistakes” Focus on patient safety May 2022
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https://www.has-sante.fr/jcms/p_3232022/en/rapport-annuel-d-activite-2019-sur-les-evenements-indesirables-graves-associes-a-des-soins-eigs
https://www.has-sante.fr/jcms/p_3232022/en/rapport-annuel-d-activite-2019-sur-les-evenements-indesirables-graves-associes-a-des-soins-eigs
https://www.has-sante.fr/jcms/p_3338991/en/focus-on-patient-safety-curare-storage-not-so-uncommon-mistakes
https://www.has-sante.fr/jcms/p_3338991/en/focus-on-patient-safety-curare-storage-not-so-uncommon-mistakes
https://www.has-sante.fr/jcms/p_3338991/en/focus-on-patient-safety-curare-storage-not-so-uncommon-mistakes


Media coverage and litigation of fatal cases

Nurse sentenced for manslaughter to 
12 months' suspended imprisonment 

Pharmacist sentenced for 
manslaughter to 10 months' suspended 
imprisonment 

In view of the 18 "deviations" from the 
medicines risk management rules 
(April 6, 2011 order), the hospital was 
also held liable, with a fine of 30,000 
euros, half of which was suspended

Sud-Ouest January 20, 2023; 11
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https://www.lindependant.fr/2022/10/04/perpignan-operee-dun-poignet-casse-en-anesthesie-locale-une-quadragenaire-succombe-a-une-dose-de-curare-10711903.php
https://www.sudouest.fr/justice/charente-maritime-l-hopital-de-jonzac-condamne-suite-au-deces-d-une-patiente-lie-a-une-injection-de-curare-13740330.php
https://www.sudouest.fr/justice/charente-maritime-l-hopital-de-jonzac-condamne-suite-au-deces-d-une-patiente-lie-a-une-injection-de-curare-13740330.php


Learning from Prescrire subscribers’reports

2 near misses reported by subscribers

• Celocurine° (suxamethonium) found
in a bin supposed to contain Isuprel°
(isoprenaline, isoproterenol)

Check done after a French Medicines Agency alert

• Suxamethonium Biocodex° delivered 
instead of Syntocinon° (oxytocin)
common causes identified

• similar one neck glass ampoules

• similar white paper labels

• closer similarity 
if the ampoule is removed from the blister

• close proximity of names suxamethonium#Syntocinon°

• enhancing close proximity of storage (both in fridge at 4°C)

• lack of labeling 
after extemporaneous preparation of the syringe 

• inefficient double checking

Prescrire’ article based 

on previous work of 

IMSN members
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https://archive.ansm.sante.fr/S-informer/Informations-de-securite-Autres-mesures-de-securite/Risque-de-confusion-entre-les-nouvelles-ampoules-d-ISUPREL-0-2mg-ml-solution-injectable-et-les-ampoules-de-CELOCURINE-50-mg-ml-solution-injectable


Applying risk analysis to NMB injection errors

Critical time for 
perception and reaction

1. latency time for understanding 
the situation

2. availability of recovery
equipment

• antidotes (such as 
neostigmine, sugammadex)

• ventilation devices

3. technical skills
for a fast, efficient response

Hazard

= NMB

Hazardous 

situation

= storage

Accident

= NMB 

injection error

Contact events

Starter events

AND

AND

Consequences

respiratory arrest, 

death
Desroches A et al. “Dictionnaire d’analyse et de gestion des risques” Lavoisier, Paris 2006
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https://www.lavoisier.fr/livre/documentation/dictionnaire-d-analyse-et-de-gestion-des-risques/desroches/descriptif-9782746211735


Risk analysis: storage as a critical situation

Contact events

• Look alike packaging (next slides)

• Failures in storage organisation
• incorrect labeling of a storage

bin 

• unintentional unpacking prior to 
storage

• misplacement of unused 
packaging in a storage bin

• mistakenly stored in emergency 
cart (instead of fridge)

• automated drug cabinet safety
failures

• Failures in the supply chain
• purchasing strategy without 

regard to safety

• drug shortages (i.e. Covid-19)

Hazardous storage

depending on the care setting
(as shown by the French PV survey)

• surgery

• gynecology

• recovery ward

• endoscopy

• cardiology

• neonatalogy

storage closeness, 
according to the location

• bins in the fridge

• working care area 
(before and after extubation)

• emergency drug cart

Starter events

• Lack of, or incorrect practices

• syringes labeling after
extemporaneous filling

• cleaning the working care 
area from unused NMB

• Lack of, or incorrect 
knowledge, particularly
in the case of substitution

• drug names (INN, brand 
names)

• drug selection

• Lack of, or incorrect checks

• label reading

• independent double-checking
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Available NMB packages in France

Variable presentation, 
especially ampoules

• simple glass ampoules

• glass ampoules in blister

• vials

• plastic ampoules

• only one 
prefilled syringe product

Variable conservation

• fridge only (2°C-8°C)

• atracurium

• cisatracurium

• suxamethonium: 
since 2012 due to serious ADRs
but challenged
F. Amrani et al. "Peut-on conserver la 
Célocurine° à température ambiante ?" 
Annales Françaises d'Anesthésie et de 
Réanimation 2014; 33 (S2): A255.

• 12-16 weeks out of fridge (<25°C)

• rocuronium

• room temperature (<25°C)

• mivacurium

Since December 2022, ANSM recommendation for a color code 

(red for NMB) in the form of a colored box or band around the 

name of the drug and its non-proprietary name: not so easy to 

apply
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https://archive.ansm.sante.fr/S-informer/Informations-de-securite-Lettres-aux-professionnels-de-sante/Suxamethonium-Respecter-strictement-la-chaine-du-froid-Lettre-aux-professionnels-de-sante
https://www.sciencedirect.com/science/article/abs/pii/S0750765814006807
https://www.sciencedirect.com/science/article/abs/pii/S0750765814006807
https://ansm.sante.fr/informations-de-securite/celocurine-50-mg-ml-solution-injectable-risques-derreurs-medicamenteuses-graves-etiquettes-non-conformes-mise-a-disposition-dun-contre-etiquetage
https://ansm.sante.fr/actualites/etiquetage-des-ampoules-et-autres-petits-conditionnements-de-solutions-injectables-de-medicaments-actualisation-de-la-recommandation-pour-limiter-le-risque-derreur-medicamenteuse


Other mix-ups with looking alike NMBs

https://patientsafetydatabase.com/fr/newsletters 
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https://patientsafetydatabase.com/fr/newsletters


Anticipating the deadly NMB injection risk

Identification / 

differenciation
- labeling : alert warning

- overwrapping in a blister

Safer storage
- segregation

- dedicated fridge

- over-labeling

- overpack preservation

- reserved for wards with 

intubation equipment only

Safer supply
- prefilled syringes

- reduced variety of products 

available

- information in the event of 

substitution or temporary 

repairs

Enhanced risk awareness
- label reading

- independent double-checking

Improved practices
- systematic syringes labeling 

after extemporaneous filling

- anesthesia tray organization

Availability 

of recovery equipment
- antidotes (such as 

neostigmine, sugammadex)

- ventilation devices
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Proofing validity of IMSN recommendations

Several principles to be combined

• strong products differentiation

• embedding alerts 

• on the products labeling

• at every stage of the medication 
use process

• segregation from any other product

• strengthening risk awareness

Positioning recommendations within an 
effective risk reduction strategy 
proposal
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Thank You!
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