Medication Error Prevention
I. Definitions

a. A medication error is any preventable event that may cause or lead to inappropriate medication use or patient harm while the medication is in the control of the health care professional, patient, or consumer
II. Infant Death from PCN G Benzathine given IV

a. 10 fold overdose of penicillin G Benzathine given IV instead of IM to a healthy newborn infant
b. Infant became unresponsive during slow IV push of penicillin G Benzathine
c. Could not resuscitate patient and patient died
d. RNs were charged with negligent homicide- 1st time
III. System Failures

a. Important to distinguish between system failure and individual human error
b. Important to not place blame on individuals
c. Health care system is responsible for employee education
IV. System Error

a. Most medication errors occur, not as a result of a single act by a single individual, but as a result of multiple, cascading events compounding one another until a catastrophe happens
b. Most errors occur as a result of a “chain of events set in motion by faulty system design that either induces errors or makes them difficult to detect,” rather than lack of care and concern on the part of out caregivers
V. What Happened with the PCN G Benzathine?

a. Mom with history of congenital syphilis without adequate information
b. Spanish speaking
c. Lack of knowledge of drug
d. Lack of documentation for infectious disease specialist recommendation
e. MD order- dose correct but confusing
VI. What Happened?

a. Calculation error and dispensing error after dose checked by RPh in 2 separate references
b. Labeling errors
c. Inadequate/confusing references available to RN
d. Administration error (IV or IM) and dose calculation error missed again by RN
VII. Medication Errors- Examples

a. Seroquel and Serzone
i. Seroquel available as 25, 100, and 200mg
ii. Serzone available as 50, 100, 150, 200, and 250mg
iii. As of Nov 2001- FDA received 23 reports of errors associated with these 2 drugs
iv. Adverse effects from these errors included mental status deterioration, nausea, vomiting, diarrhea, muscle weakness and lethargy
VIII. Institute of Medicine Report

a. 44,000-98,000 deaths from medical errors
b. 7,391 deaths resulted from medication errors in 1993
c. 2% of hospital admissions experienced a preventable adverse drug event, although the majority are not fatal
d. Medication error was cited as the cause of death for 1 in 131 outpatient deaths and 1 in 854 inpatient deaths
IX. Deaths Due to medication Error (IOM)

a. 1983- 504 inpatient deaths
b. 1993- 1195 inpatient deaths
c. 2.4 fold increase in medication errors from 1983-1993
X. Institute of Medicine Report

a. Australian study for 1988-1996 finding that 2.4 to 3.6 percent of hospital admissions were due to medication events, of which 32 to 69% were preventable
b. The medications causing most problems were cytotoxics, cardiovascular drugs, antihypertensives, anticoagulants, and NSAIDs
XI. IOM Report

a. Causes of Med Errors:
i. People with kidney conditions, liver conditions, or known drug allergies were at the greatest risk 
ii. Failure to alter a medication or dosage due to patient’s reduced kidney or liver function (13.9%)- measure CrCl
iii. Known allergy to same medication class (12.1%)
iv. Using the wrong drug name, dosage form, or abbreviation (11.4%)
v. Incorrect dosage calculations (11.1%)
vi. Atypical or unusual and critical dosage frequency considerations (10.8%)
b. Types of medication errors
i. Prescribing errors (56%)
ii. Administration errors (34%)
iii. Transcribing errors (6%)
iv. Dispensing errors (4%)
XII. Causes of Medication Errors

a. Lack of knowledge of drug
b. Lack of information about patient
c. Failure to follow accepted, well- established rules
d. Slips and memory lapses
e. Transcription errors
f. Faulty drug identity and dose checking
g. Communication errors
h. Incorrect use of infusion pumps and parenteral delivery systems
i. Inadequate monitoring 
j. Drug stocking and delivery problems
k. Lack of standardization with prescribing, drug packaging and labeling
l. # of drugs on market
m. Workload issues
XIII. Number of Drugs

a. 10,000 brand name drugs and 7,700 generic name drugs available in US and Canada
b. More than 50% of Americans take at least 2 drugs
XIV. Types of Medication Errors

a. Prescribing Errors
i. Illegible handwriting
1. Strategies to reduce errors due to illegible handwriting
a. RX writing course in medical school
b. Pre-printed order forms
c. Computerized physician order entry
ii. Use of dangerous abbreviations
1. The use off abbreviations is a patient safety goal of many organizations including JCAHO, ISMP, and NCC MERP
2. Commonly used dangerous abbreviations
a. Letter “u” for units
b. ug for mcg
c. QOD, QID, QD
d. D/C for discontinue or discharge
3. Pre-printed order forms, CPOE and enforcing policy and procedures help reduce this type of error
iii. Leading and trailing zeroes
1. Trailing zeroes
a. Coumadin 1.0mg mistaken for 10mg
2. Absence of leading zero
a. Digoxin .125mg mistaken for 125mg
iv. Look alike and sound alike drugs
1. Look-alike drug names
a. Factors contributing to errors associated with look-alike drug names
i. Poor handwriting
ii. Non-formulary medications
iii. Newly marketed medications
iv. Different brand names in different countries
b. Strategies to reduce this type of error
i. Med-ERRS, Inc and Office of Drug Safety (ODS) evaluate new drug names
ii. Include indication on prescription
iii. Print clearly on computer generated prescriptions
iv. Tall man differentiation
2. Sound-alike drug names
a. Major issue with verbal orders
i. Speech patterns
ii. Accents
iii. Healthcare environment (faxes, phones)
iv. Non-health professional calling in prescription
b. Transfer of prescription from one pharmacy to another
c. Strategies to reduce sound-alike errors
i. Uses of verbal orders for emergency situations only
ii. Read back verbal orders
iii. Get indication for prescription
iv. Prohibit use of verbal orders for high risk drugs like chemotherapy
v. Establish policies on who can receive verbal orders
vi. Prescriber should call in prescription directly when possible
vii. RPh should speak to prescriber directly for any questions regarding prescription
3. Examples
a. Serzone (nefazodone) for depression and Seroquel (quetiapine) for schizophrenia
b. Lamictal (lamotrigine) for epilepsy, Lamisil (terbinafine) for nail infections, Ludiomil (maprotiline) for depression, and Lomotil (Diphenoxylate) for diarrhea
c. Taxotere (docetaxel) and Taxol (paclitaxel), both for chemotherapy
d. Zantac (ranitidine) for heartburn, Zyrtec (cetirizine) for allergies, and Zyprexa (olanzapine) for mental conditions
e. Celebrex (celecoxib) for arthritis and Celexa (citalopram) for depression
v. Incomplete prescriptions 
vi. Unavailable patient information
b. Dispensing Errors
i. Look-alike and sound-alike drugs, abbreviations, handwriting
ii. Small font on labels
iii. Packaging (vials of similar size and shape; similar appearing labels)
iv. Poor inventory arrangement
v. Strategies to reduce dispensing errors:
1. Tall man differentiation to distinguish look-alike names (BuPROPion vs. BusPIRone)
2. Flag shelves and automated dispensing units with look alike products
3. Don’t store medication alphabetically
4. Use both brand and generic names on labels
5. use formulary systems to limit availability of problem prone drugs
6. Use double check systems
7. BAR CODING TECHNOLOGY (especially useful to reduce packaging related errors)
c. Administrations Errors

i. Errors often due to same factors that contribute to prescribing and dispensing errors
ii. Strategies to reduce administration errors
1. Proper staff education on use of equipments (pumps, etc.)
2. Clarify orders
3. Use of the 5 R’s (medication, dose, person, route, time)
4. Review pertinent patient information
5. BAR CODING
d. Monitoring Errors
i. Strategies to reduce these errors
1. Monitor patient response to drug
2. Double check systems
3. Report errors
4. Use protocols
XV. High Alert Medications

	Adrenergic Agonist
	Digoxin
	Narcotics and Opiates

	Benzodiazepines
	Heparin and Thrombolytic
	Neuromuscular Blockers

	Cardioplegic Solutions
	Hypertonic and Hypnotic Saline
	Oral Hypoglycemics

	Chemotherapy
	Insulin
	Potassium (Cl or PO4)

	Chloral Hydrate
	IV Ca and Mg
	Theophylline

	Colchicine
	Lidocaine
	Warfarin


a. Strategies to reduce errors due to high-alert medications
a. Limit availability of medication (remove from floor stock)
b. Double checks

c. Utilize caution labels

d. Review storage practices for those items that must remain available for use

e. Standardize ordering procedures- use pre-printed order forms

f. Use premixed solutions when possible

g. Require double checks on calculations

h. Use only pumps that are protected from free flow

i. Implement dosing maximum alerts in pharmacy computer systems

j. Developing standards for monitoring of some high-alert medications 

k. Prohibit bolus doses from infusion bags

XVI. Special Populations

a. Pediatric
i. Pharmacokinetic and pharmacodynamic differences
ii. Inexperience with pediatric dosing guidelines
iii. Dosing should be done on weight basis
b. Geriatric
i. Pharmacokinetic and pharmacodynamic differences
ii. Multiple medications
iii. Sensory and cognitive impairement
c. Pregnancy and lactation
i. Benefit versus risk must be evaluated 
ii. Lack of data on drugs in pregnancy and lactation
iii. Lack of clinical trials
XVII. Reporting of Medication Errors

a. Reporting system must be in place
b. Non-punitive, blame free
c. Reward and encourage reporting
d. Focus on system causes
e. Prohibit use of error reports in performance evaluations
XVIII. Use of Technology to Reduce Medication Errors

a. Computerized Physician Order Entry (CPOE)
b. Robotics
c. Barcoding
d. Software programs
i. DDI/ADR checks, evaluation of drug names, drug references (PDAs), etc
e. Radiofrequency identification
XIX. Summary- Strategies to Reduce medication Errors

a. Standardization and Simplification

i. CPOE, protocols, formularies, policies and procedures regarding prescription writing

ii. Well packaged and well labeled medication, proper storage

iii. Ready-to-use medications- unit dosing
b. Use of technology

i. CPOE, barcoding, PDAs, point of care systems, software programs, radiofrequency identification

c. Increasing medication error reporting with root cause analysis, quality improvement and involvement if multidisciplinary team

XX. Patient Education
a. Ask prescriber name of drug, how to take it and what its used for

b. Bring all medication to appointments

c. Ask for refills well in advance of running out

d. Call RPh, to ask about any changes in tablet size, color or appearance before taking

e. Take medications as directed by prescriber

f. Ask about drug interactions prior to taking a new prescriptions, OTC, nutritional or herbal supplement

g. Always inform healthcare providers of any drug allergies

h. Use one pharmacy to ensure complete drug history always available

XXI. Organizations Offering Safe medication Practices
a. ISMP- institute for safe medication practices

b. JCAHO

c. NCCMERP- national coordinating council for medication error reporting and prevention

d. USP- united states pharmacopoeia

e. ASHP

f. AHA- American hospital association

g. CDER- FDA- center for drug evaluation and research
