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Overview 

How to address high risk situations at national 
level 

• High risk/high alert medications

• High risk situations for errors 

• High risk healthcare systems 

• High risk patients  

With practical examples from a LMIC - Sri 
Lanka 



High risk/alert medicines 

• High-risk (high-alert) medications are medicines that bear a 

heightened risk of causing significant patient harm when they 

are used in error. 

• Although mistakes may or may not be more common with these 

medications, the consequences of an error are clearly more 

devastating to patients 

• High-Alert Medications In Community/Ambulatory Settings. In: Institute for Safe 
Medication Practices [website]. Horsham (PA): Institute for Safe Medication 
Practices; 2011



Actions at national level 

• Identify/update list of key high risk/high alert 

medicines for the country involving all stake holders

• lists for different settings – as medications differ

– Government hospital settings

• Identify common medicines involved in serious harm

– Private sector hospital settings  

• availability of some medicines may be different 

– Community settings – dispensaries/pharmacies 

• Availability of different brands to be considered 



Actions at national level 

To be taken by 

• The regulatory Authority

– e.g., during registration of medicines – LASA names 

• The Ministry of Health 

– circulars on prescribing, dispensing, reporting and key recommendations 
etc

• The procurement agencies of medicines

– State Pharmaceuticals corporation, medicines importers for the private 
sector can request revisions of labelling

• The Directorate Healthcare quality and safety (HQS)

– focal point for implementation and monitoring of national action plan on 
medication safety 



Identify reasons for serious errors 

• For each setting 

– hospital, community, government and private sector

• Method to identify serious errors

– medication incident reporting system to be established/strengthened to improve reporting 

• Address illegible/Unclear handwriting 

– Electronic prescriptions being introduced 

– Seal to identify prescriber in government hospitals 

• Look alike sound alike read alike (LASARA) medicines

– For each setting  

• Error prone abbreviations 

• HCP factors 

– e.g., lack of clinical pharmacists, inadequate training of pharmacists in the private sector  



Develop/update list of high risk/high alert medicines 

• Identify for the country for the different settings 

• From incident and learning systems reporting 

– if a system exists and update regularly 

• Medicines responsible for the serious errors

– from patient complains 

– from hospital inquiry processes 

– From research studies – survey among pharmacists

– From student assignments –

• serious medication error heard, and preventive actions taken for the Diploma HQS in SL –

identified >50 serious errors

• medicines mostly similar to ISMP list but other drugs too 



Therapeutic Group Some classes of medications/ examples from therapeutic group

Anti-infectives
o Aminoglycosides (e.g. gentamicin, streptomycin) 

o Glycopeptides (e.g. vancomycin)

o Amphotericin 

o Allergy to antibiotics

Potassium & other salts/ 

electrolytes for injection 

o Potassium, magnesium & calcium salts & hypertonic sodium chloride 

Insulins
o All insulins

Narcotics (e.g. opioids) & 

sedatives

o All opioids (e.g. morphine, diamorphine)

o Benzodiazepines (e.g. diazepam)

o Propofol

Chemotherapeutic agents & 

immunosuppressive agents

o Etoposide

o Vincristine

o Methotrexate

Heparin & oral anticoagulants
o Heparins (unfractionated & low molecular weight)

o Vitamin K antagonists (e.g. warfarin)

o Newer Oral Anticoagulants [NOACs] (e.g., apixaban, dabigatran, edoxaban & rivaroxaban)

Medications frequently classified as high-risk medications - APINCH 





High risk/alert medicines identified from an assignment 

on medication incidents in SL

• Antibiotics – anaphylaxis with amoxicillin, cloxacillin, co-amoxiclav

• Insulin – hypoxic brain damage and death

• Narcotics - pethidine for obstetric analgesia and hypoxic brain damage in baby 

• Chemotherapeutic and Immunosuppressants – Azathioprine, methotrexate, vincristine and 

patient deaths 

• Heparin and Anticoagulants – warfarin, enoxaparin causing bleeding 

• Narrow therapeutic index medicines – lithium, carbamazepine toxicity 

• Anti-arrhythmics – amiodarone, dofetilide casing serious arrhythmias

• NSAIDs – diclofenac sodium given in dengue fever causing bleeding 

• Surgical spirit for cleaning - injection to a patient in the theatre 

• Antipsychotics – clozapine, thiothixene 

• Ergometrine – given to a neonate thinking it was vitamin  K – baby died

• Muscle relaxant – atracurium causing respiratory arrest 

• Antihypertensive – prazosin instead of piriton and severe hypotension 

• Syntocinon – wrong dose causing severe hypertension 



Labelling high risk/alert medicines for identification 



Reasons - Illegible prescriptions 

Electronic prescriptions being introduced 



Identify serious 

medication errors 

• Best way – incident reporting 

• Effective reporting and learning systems are lacking in most LMIC 

• In SL – did not have a reporting system

• Developed a dedicated form and discussed at a consultative meeting 

of stakeholders 

• Decided to have two step process with two forms  

– one a short form giving only basic information by reporter

– Healthcare quality and safety (HQS) unit of the hospital to fill the 

detailed form   

• Reluctance for reporting – a problem

• Included medication incident reporting as one of the clinical 

indicators of quality of hospitals by Directorate HQS 



HCP/Consumer reporting and learning from errors 

Malaysia

India

Thailand





Identify LASARA medicines for the 

country- especially for high risk/alert 

medicines  

• For the different settings

• Educate the HCP on these 

• Tall man/different coloured lettering 

in labelling and writing 

• Separate storage for LASARA 

medicines especially high risk 

medicines 

– e.g., atracurium causing respiratory 

arrest in ICU (Ranitidine vial and 

Atracurium vial looked similar 

appearance) 



Some LASARA drugs identified from hospital settings Sri Lanka 

Clonazepam Clobazam (5)

Carbamazepine Carbimazole (4)

Glibenclamide Gliclazide (3)

Flunnarazine Fluoxetine (2)

Phenobarbitone Phenytoin (2)

Atorvastatin Atenolol (2)

Clonazepam Clozapine (2)

Cyclophosphamide Cyclosporine (2)

Amlodipine Amitriptyline (2)

Chlorpromazine Clomipramine (2)

Olanzapine Omeprazole (2)

Theophylline Thyroxine (2)

Chlorpheniramine Chlorpromazine (1)

Paracetamol Penicillin (1)

Mefenamic acid Metformin (1)

Atenolol Aldactone (1)

Hydrocortisone Hydroxyurea (1)

Atenolol Atorvastatin (1)

Diltiazem Dilantin (1)

Atorvastatin Amitriptyline (1) 

Diltiazem Dipyridamole (1)

Clonazepam Clopidogrel (1)

Amiodarone Amlodipine (1)

Digoxin Thyroxine (1)

Diltiazem Diazepam (1)

Calcium carbonate Lithium carbonate (1)

Clonazepam Olanzapine (1)

Metoprolol Metformin (1)

Thyroxine Thiamine (1)

Losartan Lactulose (1)

Cetirizine Cetrimide (1)

Lactulose Lasix (1)

Aspirin Atorvastatin (1)

Bisoprolol Bisacodyl (1)

Cetirizine Cetrimide (1)

Warfarin 1 mg warfarin 5 mg (1)



Regulatory authorities to take steps to prevent mix 

ups at  registration of LASARA medicines  

Warfarin 1mg, 3mg and 5mg tablets of same 
color was available in government pharmacies 
Patient admitted with bleeding and INR of 14 

Changed to blister packs on 
recommendation by NMRA 
but again similar packaging 
for 1mg and 5mg!



Registration status and availability of the most commonly 

prescribed 3 medicines in private sector in Sri Lanka -2015
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• Generic prescribing – 36 % in 
private sector

• With several brands - more 
prone to errors due to high-
risk LASARA medicines 

• e.g., Navane (thiothixene, an 
antipsychotic) dispensed for 

Norvasc (amlodipine)

• The NMRA Act was revised with a ‘need’ 
clause added. 

• Now, if > 20 products are registered not 
granted registration unless justified 
showing a benefit 



Identify error prone abbreviations for errors 

in the country  

Drug name Abbreviation 

Paracetamol PCM

Diclofenac sodium DFS,  DN, DS

Norethisterone NE , NET

Trifluoperazine TFP

Azathioprine AZT

Carbamazepine CBZ

Hydroxychloroquine HCQ

Hydrocortisone HCS

Nifedipine sustained release NSR

Prednisolone PD

Silver sulfur diazine SSD

Topiramate TPM

Unapproved abbreviations identified from hospital prescriptions in SL –
some are High risk/high alert medicines  



• Approximately 69 error-prone 
abbreviations are used per every 
100 drug items prescribed.



Reasons for errors in dose of high risk medicines  

• Azathioprine 250mg bd prescribed for 25mg bd and same dose dispensed. Patient 

died of agranulocytosis and sepsis 2 weeks later 

Reason Frequency Percentage

Inappropriate Strength 51 28.7

Additional or less '0' 41 23.0

Mix-up of adult and 
paediatric  doses

27 15.2

Prescription mix-up 26 14.6

Poor handwriting 10 5.6

Dose not written 10 5.6

Look-alike digits 5 2.8

Extra numbers 5 2.8

Oral and IV dose mix up 3 1.7



A Medication safety practice package for implementation 

Started as a PhD project

• Develop a List of High risk/alert medicines 

• SOPs for labelling, storage and dispensing of those 

• LASA medicines list and tall man lettering for labelling and storage

• Accepted abbreviation list to be identified 

• Properly labelled medicines to be dispensed  

• Not dispense medicines for unclear prescriptions without double 

checking



High risk settings for errors

Develop SOPs for handling high risk/alert medicines Identified from incidents 

• ICUs 

– muscle relaxants, potassium solutions to be clearly labelled 

• Emergency rooms 

– checking for allergies prior to  antibiotics 

• Operating theatres 

– not to keep unlabeled syringes – surgical spirit kept in a syringe injected 

• Obstetric delivery units 

– not to mix mothers and baby’s medicines – ergometrine injected to baby and died 

(Vitamin K vial and ergometrine vial was similar)

• Oncology units 

– not to mix routes eg. oral, IV and intrathecal administration

• Radiology departments 

– check pregnancy, type of contrast medium, sedatives used 



High risk health systems  

A risk for high risk/alert medicines/situations 

• Countries with poor systems for patient safety 

• Establishment of Directorate of HQS in Sri Lanka in 2012 –

A major step for improvement 

• Lack an effective incident reporting and learning system 

• Lack of electronic prescribing in most settings – now 

improving 

• Lack of clinical pharmacists for medication reconciliation 

• Overcrowding of clinics and hospital dispensaries

• Unqualified pharmacists manning private pharmacies 



High risk patients  

• Patients with poor medication literacy

– need to improve knowledge of patients taking high risk 

medicines

• Oncology patients

– have SOPs for safe administration of chemotherapeutics 

• Patients undergoing surgery 

– have SOPs for safe administration of all anesthetic agents

• Patients with organ dysfunction – Renal, hepatic, Cardiac and 

respiratory 

– To identify and modify drug doses

• Patients with multi morbidity and poly pharmacy 

– Need national guidance on addressing polypharmacy 



Improve patient’s knowledge on medicines 

Percentage of patients attending a medical clinic knowing

1.Name of drugs prescribed - 42.4% 

2.Indication - 41.1%

3.Dose – 22%

4. Frequency - 57.8% 

5. Additional details (special instructions/ adverse effects/storage) 

– only  6.8%  

• All patients given high risk/alert medicines need to be 

educated about the medicines 



Need to address High risk medicines/situation in National action plans 







Take home messages 

A ‘practice package’ for High risk/alert medicines

• Develop/update High risk/alert medicines 

• SOPs for labelling, storage and dispensing

• LASARA medicines list and tall man lettering for labelling 

and storage of high alert medicines 

• Accepted abbreviation list to be identified

• Properly labelled medicines to be dispensed  

• Preventive actions when serious errors occur

• Training of HCP on high risk/alert medicines 

Include all above into national action plan on medication safety 



Thank you 


