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Medication Safety 

• What technology can do 

• What technology can’t do (yet) 

• What we need to do 



Prescribing 

Drug Allergy Maximum Dose Alert Drug Interaction 



Review by Pharmacist 

 

When Dr logs in EMR, Dr can view document details 
1. Sign 
2. Refuse 
3. Close 

Electronic Medication Intervention Form  



Closed Loop Medication Management 

 



Enhancing patient safety – ensuring 5 RIGHTS  

• RIGHT patient – Barcode verification 

• RIGHT medication – Verification before 
administration to right patient 

• RIGHT dosage- Pre-packed sachets 

• RIGHT time – Alerts system 

• RIGHT route 

Closed Loop Medication Management 



ASRS overcomes space constraints and reduces time taken for retrieving and packing 

Outpatient Pharmacy Automation System 

• Increase safety by reducing picking and packing errors 

• Enabling pharmacists to spend more time on higher-value tasks (e.g drug 
review, counselling) 

• Increase productivity by reducing manpower  

• Increased workload capacity handling with reduction in waiting time 



Administration 

Smart Infusion Pumps 

• IV bolus dose  

• Continuous infusion 

• Bolus dose and continuous infusion  

– separate dose limits for each configured as “hard stops” 

– automatically switches to the continuous infusion rate 
once the bolus dose has been delivered. 

 

 

 



Drug Library 

 1. Standardise concentration of infusion  
2. All drug infusions have soft and hard max limits set   
3. Review the need of bolus dosing for each drug  
4. Those with bolus enabled function must have 

separate hard min and max limits set for bolus dose 



Limitations of Technology 
 

• No need 

– medication reconciliation 

• Wrong patient  

– 2 patient identifiers  

• Wrong Drug 
– Selection error due to Lookalike names  

 

  

 

Lamivudine 100mg vs Lamotrigine 100mg  (incorporated  therapeutic class to differentiate) 



Limitations of Technology 
 Administration 
• Wrong scheduling of drugs resulting in errors of wrong time 

administration e.g. change in dialysis regimen 

• Bypass drug library in infusion pump  

• Programming errors 

• No proper independent double check before administration 

   

 



What we need to do 

• Use our brains 

• Have a downtime plan  

• Enhance security 

• Work together 

• Keep improving 

 

 

 

Avoid going on auto-pilot 



Working Together - Independently 

 



 
 

Working Together – with our patients 



Working Together - Good Catch Initiative 

Recognised during CGH 
Patient Safety Day 

Launched in 2015 



Keep Improving 
 
 • Don’t rush to solutions first 

 

• Have a theory for how our intervention matches 
our problem 

– Each intervention presupposes a certain type of 
problem 

– What is the theory behind  
• Computer alerts  

• Providing performance reports to departments 

 

 

 



Make Your Theory Explicit 
Driver Diagram:  a tool that organises information and theories about what 
we are planning to do and how that will effect a change in the outcome.     

  

 

Workstream 
Primary Driver 

Medication 
Safety 

Promotion 

Surgical Safety  
Promotion  

Healthcare 
Infection 

Prevention  

• Design Highly Reliable Process for Segment of High-Alert 
Medications  

• Hypoglycaemic Agents 
• Opioids 

• Develop a highly effective and collaborative multi-disciplinary 
team 

• Support a Culture of Safety 
• Promote Patient and Family Centered Care 

• Design Highly Reliable Processes for Correct Site Surgery 
• Optimise antimicrobial prophylaxis for surgical procedures 
• Prevent Venous Thromboembolisms 
• Develop a highly effective and collaborative multi-disciplinary 

team 
• Support a Culture of Safety 
• Promote Patient and Family Centered Care 

• Design Highly Reliable Process for Segment of Infection 
Prevention 

• Catheter associated urinary tract infections (CAUTI) 
• Design Highly Reliable Process for Hand Hygiene 
• Develop a highly effective and collaborative multi-disciplinary 

team 
• Support a Culture of Safety 
• Promote Patient and Family Centered Care 

Reduce 
Harm by 
30% in 3 

years   



Drill Down: Medication Safety Promotion – High 
Alert Medications (Oral Hypoglycaemics) 

Primary Driver Secondary Driver Key Change Areas Change Concepts Testable Idea (actionable)

Differentiate: Eliminate look-alikes and sound-

alikes (LASA)

1. Use of tall-man lettering for the medication labels during 

prescribing and picking of oral hypoglycaemic agents

2. Change the labelling for high dosages of hypoglycaemic agents 

(e.g. Metformin 850mg) to uppercase while maintaining labelling 

for low dosages (e.g. Metformin 250mg) in lowercase.

Adjust the physical environment such that drugs of 

the same class or look alike are kept apart 

Optimize the Work Environment for Safety 1. Store look alike drugs a distance apart

Standardize training scope / materials for new doctors 

on Oral Hypoglycaemic Agents (OHA)

Standardise 1. Orientation of new doctors on safe and good prescribing of oral 

hypoglcaemic agents

Provide prescribing standard /protocol Eg, for "Nil by Mouth" cases, system/protocol to ensure no 

accidental seving of medicine

Automate careful 1. Include warning prompts in the IT clinical support system if 2 

sulfonylureas are prescribed.

2. Include common brand names in brackets behind the Drug names 

of oral hypoglycaemic agents in drop-down list of medications in 

electronic presription system and pharmacy system

Improve medication labels for patients Improve communication 1. Larger medication labels for patients, useful especially for 

elderly 

Counter-checking of drug dosages by pharmacists Decrease Reliance on Vigilance 1.  Counterchecking of dosages with the prescribing doctor if the 

pharmacist discovers discrepancy with the previous dosage

Standardize the format of hospital discharge memos Improve communication 1. Work with the hospitals to clearly list the medications on 

discharge memos

Improve access to information 1. Provide patients with a detailed list of their medicines ie active 

drug list so they will know when a wrong drug is prescribed.

Improve communication 2.  Patient Information Leaflet (PIL) containing images of drugs are 

printed on demand for patients 

Improve communication 3. Common indications in 4 languages pasted on the medication 

pack for patients

Standardise dilution of insulin infusion and labels Standardise 1. Standardize dilution of insulin to a concentration of 1 unit/ml,  

i.e. 50 units of insulin to be diluted to 50 mls normal saline. 

(Rationale: 1 to 1 conversion)

2. Fix dilution for IV Insulin infusion in eIMR - 1 unit/ml by diluting 

50 units insulin in 50 mls syringe        

Standardise and simplify inpatient insulin protocol Standardise 1. Standardize the Inpatient Diabetes Insulin Protocol to all the 

discipline.

Introduction of HiKpak Reduce reliance on memory 1. HiKpak (Hyperkalemia pack), in which insulin, U100 insulin 

syringe , 20 mls syringe, IV Dextrose 50% 40mls, plus dosage and 

monitoring guide is enclosed in the pack.

Training for doctors and nurses during orientation on 

insulin and OHGA use. 

Improve access to information 1. Familarise the use of the insulin protocol to all new doctors and 

nurses during the orientation  programme.

2. Education on insulin and OHGA use to doctors and nurses during 

orientation.

Simplify and standardise the dosage form of insulin 

dispensed to inpatients from pharmacy 

Simplify 1. All Insulin be dispensed and labelled for single patient use. 

Alternatively, Insulin dispensed as prefilled injectable pens for 

single patient use. 

2. Eliminates need to withdraw insulin.

3. Single patient use insulin can be returned to patient upon 

discharge. 

Improve documentation around Insulin through use 

of order sets with standardized protocols for ordering 

and dosing of Insulin, and monitoring of patients 

Simplify 1. Simplify the orders of the Inpatient Diabetes Insulin Protocol and 

provide guides for references in the variance group (e.g. Dialysis 

patient, Patient that is Nil by mouth).

Standardize insulin syringes used in the hospital Use Contraints and Forcing Functions 1. Within hospital, standardization of the insulin syringes. Only one 

type of insulin syringes will be supplied for ward use. For example, 

AH/ KTPH - standardise to 50 U insulin syringes, standardise to TTSH - 

100 U insulin syringes)

Place protocols and ordering information on the 

patient's chart  where they are easily accesible

Improve access to information 1. S/C insulin protocol is placed together with the Blood Glucose 

Monitoring result within the Inpatient Medication Record so that it 

will be easily accessible to the nurses and S/C insulin can be given 

as per protocol

Enhancement of eIMR functionality related to insulin 

order:

1. Auto-population of H/C monitoring upon 

prescribing of insulin

2. Auto-population of Dextrose order

Automate careful 1. Auto-populate H/C monitoring templates in eIMR upon order for 

all insulin regimes. Example: Hourly H/C for IV infusions, Hourly 

H/C x 4hrs for IV bolus, H/C at 4 hrs after S/C Actrapid eg stat at 

10pm.

2. Auto-populate IV Dextrose 50% 40 mls with order of IV Insulin 

bolus

Label DM medications as "HAM" Use Warning and Reminders Label all DM medications as "HAM" during dispensing including 

instruction not to serve if NBM. 

Policy of independent double-checks for  all High-

Alert Medications.

Apply system redundancies Implement a policy of independent double-checks for  all High-

Alert Medications.

The policy should include a clear process for an independent 

double-check and documentation.

Enhancement of eIMR functionality related to insulin:

1. prompt if changes in dietary & infusion orders

Automate careful 1. Labelling of insulin/OHGAs in eIMR as a “class” - Prompt for 

changes in dietary & infusion orders. Linking online dietary orders 

and insulin/OHGA order to eIMR. Requires labeling insulins/OHGAs 

in eIMR as a "class". Eg. DM - Metformin/VildagliptinCritical Result Flag Stat: Ensure critical lab information 

is available and presented in a format that is easily 

understood to those who can take action

Improve access to information  1. Lab will contact wards of the critical result (<4mmol/L)

 2. Nurse to record the result and read back.                                   

 3. Nurse to inform doctor stat                                               

Make capillary blood blucose monitoring results 

available online

Use technology 1. Capillary blood glucose monitoring made available online

Valuable source as catchments of extreme values and fluctuations. 

(Eg. The IT support COBAS system allows detection of glycaemic 

values extremes and will be useful tool for enhancing 

hypoglycaemia detection process.) 

- Ability to monitor intervention outcome

- Ability to monitor compliance to monitoring schedule Eg. Entry 

times

- Use in early intervention for the prevention of events

Ensure medication reconciliation is done for all 

patients who are receiving HAM 

Reduce handoffs Ensure medication reconciliation is done for all patients who are 

receiving insulin.

Design protocols for immediate administration of IV 

Dextrose by qualified nursing and pharmacy staff 

safely for "prompt"early reversal of hypoglycaemia 

before the doctor arrives

Monitor patient on drug effect and use protocol 

wisely

1. Nurses to infuse IV Dextrose 10% 50mls over 15 mins via infusion 

pump if BGM <4mmol/L and drowsy.Inform the team doctor while 

infusing the Dextrose.                

2. Nurses to recheck the BGM in 15 mins  time & patient will be 

reviewed by the team doctor.                                                           

3. If BGM is <4mmol/L but patient is alert and can take orally, to give 

15 gram of carbohydrate.                                                

4. Recheck BGM in 15 mins later         

Include reminders about contra-indications, dosage 

modifications for conditions, monitoring at relevant 

points of care, and in a manner that is easily viewed 

and understood 

Reduce reliance on memory 1. Introduction of Inpatient Diabetes Protocol 

2. Stick the guide on the Inpatient Medication Record  for all patient 

on BGM to aid the  nurses on the  actions to be taken when the BGM 

is <4 mmol/L or >22 mmol/L                  

Improve communication Improve communication Improve communication between Medical, Nursing, Dietician, 

Patient and Family

Inpatient Diabetes Care Team (IDTC) Improve access to information and standardisation 1. The IDTC is established with the objectives:

• To identify at-risk diabetic patients admitted with diabetes 

mellitus as co morbidity Improve glycaemia management in 

hospital by providing assistance to the primary team

• To prevent acute complications of dysglycaemia 

• Reduce delayed discharge by early formulation of effective 

discharge plan

• Facilitate patients' transition to appropriate post-hospital DM care

• Collect data to assess achievement of outcomes

2. The IDTC is a multidiscplinary team consists of physicians, APN, 

pharmacist, diabetes nurse educator, care coordinator, dietican and 

podiatrist. The team will review DM based on certain triggers/ 

inclusion and exclusion criterias. 

Design Highly Reliable 

Process for Segment of High-

Alert Medications  

 Hypoglycaemic Agents : Oral 

(OHAG)

Differentiate look-alike-sound-alikes for Oral 

Hypoglycaemic Agents (OHA) labels

Encourage use of electronic decision aids esp for 

prescribing and monitoring

Improve patients' knowledge on drugs for self-

monitoring and management (include diet advisory and 

manage dosing during fasting month)

 Hypoglycaemic Agents (Insulin)



Lessons (I) Learnt 

• Do one change at a time  

• Multiple PDSAs  

• Involve end users in the design, testing, revision, and 
implementation  

• Measure appropriately 

• Avoid jumping to (wrong) Conclusions 

• Spread “why” and not just “how” 

 

 

 



Medication Safety 

• Technology is a strong enabler 

BUT 

• It is not a magic bullet 

 

• Technology introduces new risks 

BUT 

• Complemented by human factors and a safety 
culture can make care much safer 

 

 



Thank You 


