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Epidemiology
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• Interesting but horrifying fact-

- More people in USA die in a given year as a result of  

medical errors than from motor vehicle accidents, breast  

cancers, or AIDS

• Majority are medication errors

• Indian study of paediatric intensive care unit 

reported 68.5% of all errors were medication errors



Classification
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Errors

When actions are intended but not performed

Mistakes

Errors in planningaction

Skill based errors (slips & lapses)

Errors in executing correctly planned actions

Knowledge-

Basederrors

2. Rule-based  

errors

2a. Good

rules not

applied or

misapplied

2b. Bad

rules

3.Action-based  

errors (slips)

4. Memory-based  

errors(lapses)

3a.

Technical  

errors



World Health Organization WHO, Patient Safety Curriculum Guide

• Patients on multiple medications

• Patients with another condition, e.g. renal impairment, 

pregnancy

• Patients who cannot communicate well

• Patients who have more than one doctor

• Patients who do not take an active role in their own 

medication use

• Children and babies (dose calculations required)

WHICH PATIENTS ARE MOST AT 

RISK OF MEDICATION ERROR?



• Errors occur from-

– Lack of knowledge

– Unclear or erroneous labeling of drug

– Misidentification of patient

– Mental lapsesor

– Verification errors

• Errors committed by both experienced &  

inexperienced staff
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Sources of Errors



Drug Compatibility 



Drug Shortages Cause Treatment Delays

•Missed opportunities to immunize

•Delays for antimicrobials may be life-threatening

•Clinical trial enrollment delays – standard of care not 
available

•Treatment delays – survey of oncology practitioners in US 
– 83% say drug of choice not available, 75% had to switch 
patients to a potentially less effective agent.

J Natl Cancer Inst. 2012;104(12):891-892

AJHP. 2013;70(7):609-617

Clin Infect Dis. 2012;54(5):684-691

NEJM 2013;369(25):2463-2464



Drug Shortages Cause Adverse Patient 
Outcomes

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6207a5.htm

Zinc shortage results 

in dermatitis for 

premature infants. 

Children’s National 

Hospital, United 

States



Case #1

LF is a 63 yom with a h/o asthma,  DM, 

HTN, HLD, and PVD who  presents with 

unstable angina  and is going to go for PCI 

with  probable stent placement. He  started 

on antiplatelet before the PCI and was 

discharged without antiplatelet.

The patient died after 1 week of discharge



HOW CAN PRESCRIBING GO WRONG?

• Inadequate knowledge about drug indications and contraindications

• Not considering individual patient factors, such as allergies, pregnancy, 

co-morbidities, other medications

• Wrong patient, wrong dose, wrong time, wrong drug, wrong route

• Inadequate communication (written, verbal)

• Documentation - illegible, incomplete, ambiguous

• Mathematical error when calculating dosage

• Incorrect data entry when using computerized prescribing e.g. duplication, omission, 

wrong number

World Health Organization WHO, Patient Safety Curriculum Guide



Dispensing errors
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HOW CAN ADMINISTRATION 
GO WRONG?

World Health Organization WHO, Patient Safety Curriculum Guide

• Wrong patient

• Wrong route

• Wrong time

• Wrong dose

• Wrong drug

• Omission, failure to administer

• Inadequate documentation



“POINT OF USE” LABEL
#1 #2

#3
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IV Compound Bag Label
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Compound Label for Syringe



IN WHAT SITUATIONS ARE STAFF MOST LIKELY 
TO CONTRIBUTE TO A MEDICATION ERROR?

World Health Organization WHO, Patient Safety Curriculum Guide

• Inexperience

• Rushing, doing two things at once

• Interruptions

• Fatigue, boredom, being on “automatic pilot” leading to failure to check 

and double-check

• Lack of checking and double checking (including two-person checking) 

habits

• Poor teamwork and/or communication between colleagues

• Reluctance to use memory aids



Anaphylaxis

◼ Acute, life-threatening allergic reactions involving 

multiple organ systems

⚫ Dermatologic

⚫ Respiratory

⚫ Gastrointestinal

⚫ Cardiovascular

◼ Accounts for 1500 deaths per year in  the US

◼ Occurs within 30 minutes of exposure

◼ Monitor for late phase reaction for 12  hours



Case #2

AP is a 72 yof with a history of Chronic Fatigue, 

CHF, HTN and Fibromylagia.

Her medication allergies include  asprin allergy. 

When asked she says it causes rash.

The ER physician gave her Ketrolac IV, she was 

discharged and after 45 minutes she had passed 

away.









Case #2

JT is a 56 yom with a history of DM,  HTN, and

HLD.

He presents with MSSA bacteremia secondary to a  

diabetic foot infection. He has a  history of 

penicillin allergy.

How would you manage his  infection?



Cephalosporins

◼ Cross-reactivity with penicillin  allergy is up 

to 10%

⚫ Higher incidence with 1st generation  cephalosporins

⚫ Patients with negative skin test are at  no higher risk 

than general population

◼ Management

⚫ Positive skin test – avoidance or  desensitization

⚫ Mild reaction to penicillin – proceed

with caution









Carbapenems

◼ Incidence of hypersensitivity 0.3-2.3%

◼ Cross-reactivity

⚫ Proven, suspected, or possible IgE  mediated reaction to β 

lactams: 1.6 to  5.9%

⚫ Proven IgE mediated reaction to β

lactams: 0.5%

⚫ Positive PCN skin test: 0.06 to 1.9%

⚫ Negative PCN skin test: no reaction

◼ Management

⚫ In patients with proven IgE mediated  reactions to β-lactams, 

consider graded  challenge in ICU
Ann Pharmacother 2009;43:304-15.

Clin Infect Dis 2014;59:1113-22.



Monobactams (Aztreonam)

◼No clinical cross-reactivity  between β-

lactam antibiotics and  aztreonam

◼Exceptions:

⚫Cystic fibrosis patients can develop  

sensitization reactions

⚫Ceftazidime shares similar  structure, 

use in caution with  ceftazidime

allergy

Ann Pharmacother 2009,43:304-15.



SULFONAMIDES



Sulfonamide-Associated  Reactions

◼ Anaphylaxis

◼ Angioedema

◼ Erythema multiforme

◼ Flushing

◼ Photosensitivity

◼ Pustular eruption

◼ Urticaria

◼ Bullous eruption

◼ Erythroderma

◼ Fixed drug eruption

◼ Lupus erythematosus

◼ Psoriasis

◼ Vasculitis

◼ Exanthema

◼ Aphthous stomatitis

◼ Erythema nodosum

◼ Exfoliative dermatitis

◼ Sweet’s syndrome

◼ Pruritus

◼ Stevens-Johnson

syndrome

◼ Toxic epidermal  

necrolysis

◼ Serum sickness

◼ Hepatitis

◼ Hemolytic anemia
Allergy 1999;54 (Suppl 58):28-32.



Sulfonamides and Loop Diuretics

Journal of Hospital Medicine 2011;6(5):E1-E5.





Cross-Reactivity of  Sulfonamide 

Antibiotics and  Nonantibiotics

◼ Retrospective cohort study of  20,279 patients who 

received a  sulfonamide antibiotic followed  by a 

sulfonamide nonantibiotic  within 60 days

N Engl J Med 2003;349(17):1628-35.





N Engl J Med 2003;349(17):1628-35.



◼ Most common reactions observed

⚫ Asthma (70.1%)

⚫ Eczema (14.1%)

⚫ Adverse drug reaction (11.4%)

◼ 18 patients had symptoms consistent  with type I

hypersensitivity

◼ Previous reaction to a sulfonamide  antibiotic was 

associated with a 2.8  times higher likelihood of having 

a  reaction to the nonantibiotic

⚫ Similar risk was observed for patients with  a sulfonamide 

allergy who received  penicillin

N Engl J Med 2003;349(17):1628-35.

Cross-Reactivity of  Sulfonamide 

Antibiotics and  Nonantibiotics



Ethacrynic Acid

◼ Non-sulfa loop diuretic

◼ Approx. $3000 per dose for IV

◼ 1:1 conversion from IV:PO

◼ Higher incidence of ototoxicity  compared to 

other loop diuretics

◼ Reserve for patients with allergic  reactions to 

loop diuretics


