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Learning Outcomes
After this course, the learner will:
• Understand the definition of adverse drug event (ADE) and be able to recognize 

the different ways an adverse drug event presents in the clinical setting
• Know the drug classes that cause the most ADEs
• Understand which individuals are at greatest risk for experiencing an ADE
• Be able to describe three areas for improvement for hospitals and nursing homes 

to reduce ADEs
• Be able to recognize the different types of ADEs and understand what action 

needs to be taken (if any) by defining the type of ADE
• Understand the purpose of MedWatch and the U.S. Food & Drug Administration 

(FDA) Adverse Event Reporting System (FAERS) and the importance of these 
systems in collecting data surrounding ADEs



Learning Outcomes
After this course, the learner will:
• Recognize the steps hospitals have taken to be successful in ADEs and 

appreciate how these steps can be used in other health care environments
• Learn the prevention opportunities that exist in the nursing home environment 

to avoid and reduce ADEs in this health care setting
• Recognize the potential signs of ADEs in the nursing home resident that the 

resident might not be able to communicate to the provider
• Understand what role cognitive bias plays in ADEs – especially antibiotic 

prescribing – and utilize methods like meta-cognition to overcome these biases 
and improve patient care

• Understand that some medications may cause ADEs in certain ethnic groups



“Do as much as possible for
the patient, and as little as 
possible to the patient.”

DR. BERNARD LOWN

Public Domain Image of Dr. Bernard Lown (October 2008), Wikimedia Commons.

https://en.wikipedia.org/wiki/Bernard_Lown/media/File:Lown_Peace_Bridge_Dedication_2008_(cropped).jpg


Definition
• Centers for Medicare & Medicaid Services (CMS) 

“An untoward, undesirable, and usually unanticipated event that 
causes death, serious injury, harm, or the risk thereof.”1

• Centers for Disease Control and Prevention (CDC) 
“When someone is harmed by a medication.”2

• U.S. Food & Drug Administration (FDA) 
“Any untoward medical occurrence associated with the use of a 
drug in humans, whether or not considered drug related.”3

1. https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/QAPI/downloads/adverse-drug-event-trigger-tool.pdf
2. https://www.cdc.gov/medicationsafety/adverse-drug-events-specific-medicines.html#:~:text=An%20adverse%20drug%20event%20is,hypoglycemia)%20related%20to%20insulin%20use
3. https://www.fda.gov/drugs/investigational-new-drug-ind-application/ind-application-reporting-safety-

reports#:~:text=Adverse%20event%20means%20any%20untoward,drug%20caused%20the%20adverse%20event.X



Numbers
• Outpatient: 
 Four emergency department (ED) visits 

per 1,000 individuals occurred 2013-
2014 for ADEs, and 28.3% of these 
visits resulted in hospitalization.1

• Hospital:
In 2019, there were 70-139 ADEs per 

1,000 discharges (depending on 
diagnosis).2

1. Shehab N, Lovegrove MC, Geller AI, Rose KO, Weidle NJ, Budnitz DS. US Emergency Department Visits for Outpatient Adverse Drug Events, 2013-2014. JAMA. 2016;316(20):2115–
2125. doi:10.1001/jama.2016.16201

2. Eldridge N, Wang Y, Metersky M, et al. Trends in Adverse Event Rates in Hospitalized Patients, 2010-2019. JAMA. 2022;328(2):173–183. doi:10.1001/jama.2022.9600



Numbers
• Nursing Homes:
Office of Inspector General (OIG) report 

released in 2014 found that in a sample 
of individuals admitted to skilled nursing 
facilities (SNFs) in their first 35 days:
 22% experienced adverse drug 

events
 11% of ADEs caused temporary harm
 59% of ADEs were preventable

Morley, J. E. (2014). Adverse Events in Post-Acute Care: The Office of the Inspector General’s Report. JAMDA, 15(5), 305-306. 
https://doi.org/10.1016/j.jamda.2014.03.009



Medication Use 



Classes of Medications



ADE Biggest Drug Offenders
• Anticoagulants
Direct oral anticoagulants
Acetylsalicylic acid (ASA)
Warfarin

• Diabetic medications
Insulin

• Antihypertensives/heart 
medications



ADE Biggest Drug Offenders
• Opioids
 Overdose
 Non-fatal issues/combination 

with other drugs
 Tramadol

• Antipsychotics
• Benzodiazepines
• Antibiotics 



Types of ADEs
• Medication Error
An error at any point along the 

pathway that begins when the 
provider orders a medication 
and ends when the patient 
receives the medication

• Preventable ADEs
 Cause harm and are due to 

medical error
• Potential ADEs
Harm prevented

Medication Errors and Adverse Drug Events. (September 7, 2019) Retrieved from: 
https://psnet.ahrq.gov/primer/medication-errors-and-adverse-drug-events



Types of ADEs
• Ameliorable ADEs
Harm could not have 

been completely avoided, 
but could have been 
mitigated

• Non-preventable
Harm could not be 

avoided



1. Infrequent physician contact

2. Patients may not recognize symptom as ADE

3. Patients may not be able to communicate symptoms to describe ADEs

4. Patients may stop medication due to ADE and not report it to provider

5. Physicians may not recognize symptom as ADE

6. Physician might not know how or where to report ADE

7. ADE may be due to drug-drug interaction and unrecognized as such

Difficulties in Determining ADE Numbers



Individuals at Risk
• Individuals taking multiple 

medications (polypharmacy)
• Older age
• Individuals with chronic 

disease
• Individuals taking 

supplements
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Outpatient Numbers
• The study looked at all outpatient visits to 

office and hospital-based clinics and all visits 
to emergency departments 1995-2005 using 
the National Ambulatory Medical Care Survey 
(NAMCS) and the National Hospital and 
Ambulatory Medical Care Survey (NHAMCS)

• During the study period, outpatient visits for 
ADEs increased from 9.1 to 16.9 per 1,000 
persons

• Antibiotics were the most frequently 
implicated causative agent of ADEs



Individuals at Risk
• Increasing patient age
• Polypharmacy
• During the study period (1995-2005) 

the number of patients taking five or 
more medications more than doubled



Antibiotic Prescriptions

Centers for Disease Control and Prevention. Outpatient antibiotic prescriptions — United States, 2019



Opioid Prescriptions

Schieber LZ, Guy GP Jr, Seth P, Losby JL. “Variation in Adult Outpatient Opioid Prescription Dispensing by Age and Sex — United States, 2008–2018.” 
MMWR Morb Mortal Wkly Rep 2020;69:298–302. DOI: http://dx.doi.org/10.15585/mmwr.mm6911a5external icon



Patient Case Example #1
A 75-year-old male calls into his physician’s office with a 
complaint of burning and pain with urination. No fever or 
chills. No hematuria. The physician sends a prescription for a 
course of ciprofloxacin to the patient’s pharmacy even though 
the patient has ciprofloxacin listed as a drug allergy. The 
patient presents to the emergency department two days later 
with a diffuse, pruritic rash. 

WHAT TYPE OF ADE OCCURRED?
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Patient Case Example #2
A 28-year-old female sustains a fall and is diagnosed with 
ankle fracture. While awaiting an appointment with an 
orthopedic surgeon, she sees her primary care doctor, who 
prescribes oxycodone for pain. The next day the patient 
sustains a motor vehicle accident after she takes the 
medication and becomes dizzy and confused while driving to 
pick up her son at school.

WHAT TYPE OF ADE OCCURRED?
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Patient Case Example #3

A 78-year-old female presents to her primary care physician’s 
office in follow-up after being seen in the emergency room for 
DVT of the right lower leg. She was discharged with a 
prescription of apixaban. Her physician counsels her on the 
medication and provides additional refills. One week later, she 
presents to the emergency room with rectal bleeding and is 
admitted to the hospital with a diagnosis of gastrointestinal 
bleeding.

WHAT TYPE OF ADE OCCURRED?
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Patient Case Example #4

A 42-year-old male was diagnosed with diabetes mellitus type 
2 several years ago. His blood sugar remains uncontrolled on 
oral medications, and his physician gives him a prescription for 
insulin. Two weeks later, the patient presents to the 
emergency room with a blood glucose of 32 because he 
started a “crash diet” and continued to take his insulin as 
prescribed.

WHAT TYPE OF ADE OCCURRED?
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Patient Case Example #5
An 82-year-old male was recently discharged from a stay at a 
skilled nursing facility for a hip fracture. He is taking 
hydrocodone for pain. He presents to his primary care 
provider for follow-up and complains of continued hip pain 
and constipation. The primary care provider sends a refill for 
hydrocodone to the pharmacy. The patient presents to the 
emergency room five days later with nausea and vomiting. He 
is found to have fecal impaction.

WHAT TYPE OF ADE OCCURRED?
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Opportunities for Prevention 
and Improvement
• Increased provider 

education
• Increased provider 

communication to patient
• Patient education
• Checklists



Sino CG, Bouvy ML, Jansen PA, Schop
IM, Egberts TC, Schuurmans MJ. Signs 
and symptoms indicative of potential 
adverse drug reactions in homecare 
patients. J Am Med Dir Assoc. 2013 
Dec;14(12):920-5. doi: 
10.1016/j.jamda.2013.09.014. PMID: 
24286711.



Reporting
MedWatch: the FDA Safety Information and Adverse Event Reporting System
• Receives reports from the public for FDA-regulated products such as 

prescriptions, medical devices, cosmetics and food
• https://www.fda.gov/safety/medwatch-fda-safety-information-and-adverse-

event-reporting-program
FDA Adverse Event Reporting System (FAERS)
• Collects data from the MedWatch reporting system
• Allows for the general public to search the database and presents data in a 

user friendly fashion
• https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-event-

reporting-system-faers/fda-adverse-event-reporting-system-faers-public-
dashboard

https://www.fda.gov/safety/medwatch-fda-safety-information-and-adverse-event-reporting-program
https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-event-reporting-system-faers/fda-adverse-event-reporting-system-faers-public-dashboard


MedWatch



FDA Adverse Event Reporting System (FAERS)



FDA Adverse Event Reporting System (FAERS)



FDA Adverse Event Reporting System (FAERS)



Important Points About FAERS
• Information in reports is not 

validated
• Existence of a report does not 

indicate causation
• Rates of occurrence cannot be 

established with the reports
• Duplicate and incomplete reports 

are in the system
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https://www.ahrq.gov/sites/default/files/wysiw
yg/data/infographics/adverse-drug-events.pdf

https://www.ahrq.gov/sites/default/files/wysiwyg/data/infographics/adverse-drug-events.pdf


Partnership for Patients
• Implemented in 2011 by CMS to 

reduce preventable hospital 
acquired conditions (including 
ADEs) in 3,700 hospitals

• Hospital Engagement Networks 
provided education and 
assistance to reduce preventable 
patient harm

• The initiative was successful in 
reducing patient harm and 30-day 
readmissions

Partnership for Patients. https://innovation.cms.gov/innovation-models/partnership-for-patients



Hospital ADEs 2010-2019

Eldridge N, Wang Y, Metersky M, et al. Trends in Adverse Event Rates in Hospitalized Patients, 2010-
2019. JAMA. 2022;328(2):173–183. doi:10.1001/jama.2022.9600



Opportunities for Continued Improvement
• Care transitions communication with other facilities
• Improve education for patients/families at discharge
• Improve communication with patients/families
• Improved communication with primary care physician 

(PCP)



Patient Case Example #1

A 55-year-old male presents to the emergency department 
with dyspnea and is diagnosed with atrial fibrillation. He is 
started on heparin drip in the ER after initial CBC, PT, and PTT 
are done. He is admitted to the medical floor and repeat labs 
are not done until 24 hours later when he develops hematuria. 
His PTT is found to be >200.

WHAT TYPE OF ADE OCCURRED?
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Patient Example #2

An 82-year-old female presents to the emergency room after 
falling at home. She is diagnosed with right femur fracture and 
admitted for surgical repair. Post-operatively, she is ordered 
oxycodone 10mg orally every 4 hours as needed for pain. On 
post-op day 2, she complains of abdominal pain, bloating, and 
nausea. Abdominal X-ray is done and reveals ileus.

WHAT TYPE OF ADE MIGHT HAVE OCCURRED?
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Patient Example #3

A 74-year-old male presents to the emergency department 
from the nursing home, where he resides, with fever and 
tachycardia. He is admitted to the hospital with a diagnosis of 
sepsis. The day after his admission, he becomes agitated and 
refuses oral medications. He is given haloperidol and 
lorazepam IM for agitation. Two hours after the medication is 
administered, he falls and sustains a fracture of the left femur.

WHT TYPE OF ADE OCCURRED?
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Patient Example #4

A 42-year-old female is admitted to the hospital due to 
abdominal pain from appendicitis. Post-operatively, she is 
ordered oxycodone 10mg every 4 hours as needed for pain. 
She is discharged with a prescription for 90 oxycodone 10mg 
pills. She does not take any of the oxycodone after her 
discharge and it remains in her medicine cabinet. Her 14-year-
old son finds the prescription 2 months later. He overdoses on 
the oxycodone and is not able to be resuscitated. 

WHAT TYPE OF ADE OCCURRED?
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• 22% of Medicare residents 
experienced an adverse event 
during their SNF stays

• 37% of these adverse events 
were due to medications

• 4% of residents experienced at 
least one “cascade event” which 
is a series of multiple, related 
events

• 59% of the adverse events were 
determined to be preventable
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Why are ADEs such a big 
problem in the SNF?

• Infrequent physician visits
• Staff turnover
• Medically complex 

patients
• Limited support
• Limited pharmacist input



Geriatric Syndromes
• Cognitive impairment
• Delirium
• Depression
• Falls
• Frailty 
• Incontinence



ADE Warning Signs
• Weight loss
• ADL decline
• Mental status 

change
• Resident 

complaints
• Physical signs 

(rashes)

• Falls
• Constipation
• Urinary retention
• Sudden change in 

labs



Drug Offenders
• Antipsychotics
• Opioids
• Warfarin and other 

anticoagulants 
including ASA

• Insulin
• Gabapentin
• Tramadol

• Benzodiazepines
• Antibiotics
• Digoxin
• Anticholinergics
• Proton pump 

inhibitors
• NSAIDs
• Metoclopramide



ADE Prevention Opportunities
• Care transitions
• Care plan meetings
• Physician visits/medication reconciliation
• Antibiotic stewardship plan
• Quality Assurance and Performance 

Improvement (QAPI)
• Pharmacy recommendations
• Outside consultant visits
• Beers criteria



Case Example #1
A 57-year-old female presents to the hospital for elective 
lithotripsy. She becomes confused post-procedure and is 
diagnosed with CVA. Nursing reports that she is “agitated” at 
times. She then presents to SNF for rehab.
Medications: atorvastatin 40mg qd, asa 81mg qd, levemir, 
olanzapine 10mg qhs, Depakote 500mg bid and 250mg qhs
Diet: dysphagia advanced diet, honey thickened liquids

Continued . . .Nu
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Case Example #1 (continued)
Resident has frequent falls, and nursing reports she is restless, 
confused, unable to participate with PT, and unable to 
communicate.
Labs are finally done a week after admission:  Ammonia <9, Na 
164, K 4.8, Cr 3.8, BUN 51, Mg 2.4
She is sent to the emergency department after a trial of IVF is 
unsuccessful.

WHAT TYPE OF ADE OCCURRED?Nu
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Case Example #2
A 79-year-old male is found to be having a seizure by nursing staff 
(on a Sunday afternoon). On-call provider is called and an order for 
lorazepam 4mg IM x 1 is given. Several hours later the resident is 
unresponsive and BP cannot be obtained and the resident is 
transferred to the ER. After admission to the hospital, it is 
determined that the resident is DNR/CMO per MPOA discussion 
one month earlier. Resident is transferred to hospice facility per 
MPOA request.

DID AN ADE OCCUR?Nu
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Case Example #3
A 55-year-old male complains of worsening chronic back pain. He 
is receiving hydrocodone/acetaminophen 7.5mg/325mg po q4 prn. 
Nursing contacts his PCP over the phone and an order is given to 
d/c hydrocodone and start fentanyl patch 50mcg q72. He 
continues to complain of pain and the patch is increased to 75mcg 
five days later. A day after the increase in dose, he is found 
unresponsive and hypotensive. EMS administer Narcan to the 
resident with good results. 

WHAT TYPE OF ADE OCCURRED?Nu
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Case Example #4
A 79-year-old female is prescribed a 7-day course of levofloxacin 
for UTI after UA was ordered for symptoms of nausea. No fever, 
leukocytosis, dysuria, or abdominal pain. Three months later, she 
stands up from her bed and develops acute, severe left lower leg 
pain. She is sent to the ER and diagnosed with left Achilles tendon 
rupture and is admitted for repair.

WHAT TYPE OF ADE OCCURRED?Nu
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Cognitive Bias and ADEs
• We make decisions in one of two ways:
 Type 1: fast, intuitive
 Type 2: slow, deliberate (how most medical 

decisions should be made)
• Type 1 thinking can reduce cognitive load, 

but is influenced by subconscious, 
emotional, or habitual responses that can 
lead to medical errors

• This error in judgement is called cognitive 
bias and it has a huge impact on medical 
decisions

Bradley J Langford, Nick Daneman, Valerie Leung, Dale J Langford, Cognitive bias: how understanding its impact on antibiotic prescribing decisions can help 
advance antimicrobial stewardship, JAC-Antimicrobial Resistance, Volume 2, Issue 4, December 2020, dlaa107, https://doi.org/10.1093/jacamr/dlaa107



Cognitive Bias & Antibiotic Prescribing
• A 75-year-old nursing home resident is sent 

to the ER after a fall. No fractures are found, 
but a prescription for ciprofloxacin is given 
for UTI after SNF nurse reports resident has 
“foul smelling urine” to ER nurse. It is 
reported that UA is “highly suggestive.”

• This is an example of “diagnostic 
momentum” cognitive bias which is an 
incorrect suspicion that gathers momentum 
as it is passed from individual to individual 
(like the game telephone).

Bradley J Langford, Nick Daneman, Valerie Leung, Dale J Langford, Cognitive bias: how understanding its impact on antibiotic prescribing decisions can help 
advance antimicrobial stewardship, JAC-Antimicrobial Resistance, Volume 2, Issue 4, December 2020, dlaa107, https://doi.org/10.1093/jacamr/dlaa107



Tools to Recognize and 
Overcome Cognitive Bias

• SLOW DOWN
• Practice mindfulness 
• Deploy meta-cognition
• Utilize checklists
• Double check and triple check 

yourself
• Seek the input of colleagues
• Take a timeout 



Ethnic Differences and ADE Risk
• One clinical trial described significant more 

depression associated with HCTZ use in 
black patients as compared to white 
patients

• Five studies have demonstrated 
significantly increased risk of angioedema 
with ACE inhibitor use in black patients

• Three studies showed increased risk of 
bleeding with thrombolytic therapy in 
black patients 

McDowell SE, Coleman JJ, Ferner RE. Systematic review and meta-analysis of ethnic differences in risks of adverse reactions to drugs used in cardiovascular medicine. 
BMJ. 2006 May 20;332(7551):1177-81. doi: 10.1136/bmj.38803.528113.55. Epub 2006 May 5. PMID: 16679330; PMCID: PMC1463974.



Take-Home Points
• There are several types of ADEs, and by determining type we can 

respond appropriately.
• Polypharmacy and increased age puts individuals at risk for ADEs.
• Health professionals, consumers, and patients can report ADE 

information to MedWatch and search for information regarding 
ADEs in FAERS.

• Hospital ADEs have declined due to increased education and 
awareness.



• ADEs remain a problem in LTC facilities, but individual facilities 
can take advantage of many opportunities to reduce these rates.

• Providers serving the LTC population need to become aware of 
the unique challenges in recognizing ADEs in this population.

• Cognitive bias contributes to medical errors; it is important for 
each provider to recognize how their own bias can cause ADEs.

• It is important to have an awareness that some ethnic groups 
may be susceptible to certain ADEs in order to make the best 
medical recommendations for an individual.

Take-Home Points



Questions?
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jstorm@qualityinsights.org
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qualityinsights.org/qin

ONLINE

This material was prepared by Quality Insights, a Quality Innovation Network - Quality Improvement Organization under contract with the 
Centers for Medicare & Medicaid Services (CMS), an agency of the U.S. Department of Health and Human Services (HHS). Views expressed in 
this material do not necessarily reflect the official views or policy of CMS or HHS, and any reference to a specific product or entity herein does 
not constitute endorsement of that product or entity by CMS or HHS. Publication number 12SOW-QI-GEN-041223-CC-B

People wanting CE Credits: Please remain for instructions 
for accessing post-webinar evaluation and questionnaire.Contact



Evaluation and Post-Knowledge Check
“A Deep Dive into Adverse Drug Events: 
Learning through Cases and Best Practice”
Five ways to access Evaluation & Post-Knowledge Check

A. Type this link in browser: http://bit.ly/41eRkZS or 
B. Find the link in the Chat or 
C. Scan the QR Code at right to complete on 

phone/tablet or 
D. Wait until webinar ends and follow the link in the 

Zoom pop-up or 
E. Find the link in your email following this webinar

QR Code
To take the evaluation on 

your smartphone or tablet, 
activate your camera and 
scan the QR Code above.

Questions about CEs? Email Andrea Lefkay at alefkay@qualityinsights.org

http://bit.ly/41eRkZS
mailto:alefkay@qualityinsights.org
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