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Objectives

* Review adverse drug event presentations to outpatient medications
in emergency departments

* Describe system-level issues that lead to repeat adverse drug events

* Gain an understanding of how technology might help us break down
silos in care and keep patients safe

* Present research methods to help understand whether health equity
stratifiers are associated with adverse drug event reporting.



Glen's Story

Why we report



Watch Glen's Story



https://www.youtube.com/watch?v=C-5BRRrkbvc

From my last shifts



Case from Sept 28, 2025

* 78F independent presents from home with a fall

* Took medications at 2330 and woke up at 0330 to urinate, felt dizzy (not
vertiginous) and groggy and lost her balance

* No obvious medical cause for falls, and not UTlI symptoms
 ED work-up for a medical cause for the fall: negative

 ED work-up for traumatic complications: negative

Falls in older people are associated with loss of quality of life, autonomy, and increased
risk of institutionalization and death



Case from Sept 28, 2025




Case from Sept 28, 2025

 She had taken blister-packed evening doses of

Alprazolam 0.25mg po
Melatonin 10mg po
Mirtazapine 7.5mg po
Nortriptyline 20mg po

— sedation
— sedation, dizziness
- imbalance, dizziness, sedation, falls

- imbalance, dizziness, sedation, falls
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Case from either Sept 29 or Oct 6, 2025

 76F independent presents from home with her husband after successful MVR for
mitral regurgitation. Discharged on Amiodarone and Bisoprolol for atrial fibrillation

* 4 days ago, husband thought she was experiencing medication toxicity with
increasing nausea and vomiting, and bradycardia with heart rate in the 40’s

* Husband woke up to her trying to get out of bed. She was unable to get up and
collapsed back into bed in cardiac arrest

* |mmediate CPR and 911 activation:

 EHS arrived - no shock advised = Epinephrine > ROSC

On two beta-blocking agents, with Bisoprolol renally metabolized and
low GFR. No alternate cause identified in CCU. Discharged home.

11



Adverse Drug Events

Dr. Corinne Hohl



Adverse Drug Events

Prospective Canadian Studies

Period of Sites Sample Size
Data Collection

2008 1 1017
2012 2 1591
2018 3 1529

ADE frequency, %
(95% CI)

12.0
(10.1-14.2)

8.2
(7.0-9.7%)

12.0
(10.4-13.8%)

Our studies indicate that emergency physicians miss or are
uncertain about the ADE diagnosis in 40-50% of cases.

Zed et al., Incidence, severity and preventability of medication-related visits to the ED: a prospective study. CMAJ 2008.

Hohlet al., Clinical Decision Rules to Improve the Detection of Adverse Drug Events in Emergency Department Patients. Acad Emerg Med 2012.

Hohl et al., Prospective Criteria to Identify ED Patients at High-Risk of Adverse Drug Events in the ED. Acad Emeg Med 2018.

Hohlet al. Do Emergency Physician Recognition of Adverse Drug-Related Events in Elder Patients Presenting to an Emergency Department? Acad Emerg Med 2005.

Hohlet al. Do Emergency Physician Attribute Drug-Related ED Visits to Medication-Related Problems? Ann of Emer Med 2010.



ADE Incidence

 Outpatient medications cause or contribute to 8-12% of ED Visits

LAAR
I

* This approximates to:
e 279,000 ED visits across BC each year
* 103,000 hospital admissions across BC each year
* Costs upwards of $2 billion annually

Hohl CM et al. Ann Emerg Med 2001; 38(6): 666-71.
Hohl CM et al. Acad Emerg Med 2012; 19(6):640-9.
Hohl CM et al. CMAJ Open 2019; 7(3): 446-53.

Zed PJ et al. CMAJ 2008; 178 (12): 156319.



Pharmacists observed the following
phenomenon over and over again

“| saw a diabetic today who was discharged from MSJ, where he presented comatose because
of low blood sugar due to glyburide. The physician there asked him to stop the glyburide, and
gave him a prescription for gliclazide, an agent with a lower risk of causing hypoglycemia. The

patient presented to VGH a few days later with a critically low blood sugar, was treated, and
then became hypoglycemic again. When | looked at the patient's blister pack | was horrified to
discover both glyburide and gliclazide had been dispensed. It turns out the patient had been
given a discharge prescription for gliclazide, and had been told to discontinue the glyburide.
Neither the GP nor the community pharmacist were aware of what had happened, and the
patient didn’t understand the instructions.”

VGH pharmacist



What proportion
of adverse drug
events are repeat
events?



Repeat ADE's

1In3 3In4

repeat ADEs were probably or
definitely preventable
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ADEs were repeat ADE's

* Unstandardized documentation and suboptimal communication of
adverse drug events were identified as major contributing factors

Hohl CM et al. CMAJ Open 2019; 7(3): 446-53.



Why?



Why?

P Metformin-

T induced lactic
acidosis
N
L,

Refill




Glen's Story

In Cerner Discharge Summaries from 2020 and 2021:
Stop Taking the Following Home Medications

Medication Reason to Stop Taking

empagliflozin

metFORMIN

ramipril

Stop Taking the Following Home Medications

Medication Reason to Stop Taking

empagliflozin (Jardiance 25 mg oral
tablet)

gliCLAZide (gliclazide 30 mg oral tablet,
extended release)

metFORMIN (metFORMIN 500 mg oral
tablet)




Glen's Story

In Cerner Allergy Form after his discharge:

Mark All as Reviewed

# Add || 4 Modiy |

Mo Known Allergies | o Mo Known Medication Allergies | ¥ Reverse Allergy Check

Filter by Status | All W
Substance Cateqory Type Severity Reactions Interaction  Comments Source Reaction Status Reviewed Est. Onset Updated By
HYDROmorphone Drug Allergy Severe Anaphylaxis Active 10-0ct-2023 1. 10-0ct-20...
nitroglycerin Drug Allergy Anaphylaxis Active 10-0ct-2023 1., 10-0ct-20...
WMM- Claey 1o il | IS [ | AT |y IOTI] 1T [ P e
5 By Ll Samected e M-S0
Unable to obtain Other Allergy Active 06-Oct-2023 1... 06-0ct-20...
Reverse Allergy Check | |Add allergy Q,
Substance Sev.. W Feactions Cat... Stat... Rea... Sou.... Comments
HYDROmorphone Saveare anaphylaxis Dirug Aictive Allergy -- --
mitroglycerin - Bnaphylaxis Drug Active Allergy -- --
A Unable to obtain - -- Other Bitive Bllergy -- --

Reconciliation Skatus

: Incomplete

Complete Reconciliation




An Introduction to
ActionADE

Dr. Corinne Hohl



Creating
Interoperability



Whatis ActionADE?

ActionADE is aweb-based application
that allows providers to document and
communicate standardized adverse
drug event (ADE) information to
providers in other health settings to
prevent unintentional re-exposures
to harmful medications.

@) Our Goal

To document and communicate ADE
information in a way that is universally
understood by care providers.

To share ADE information with
pharmacists and physicians in a
platform that follows patients across
health sectors to alert other providers.
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Systematic Reviews on Underreporting

* Reviewed 37 studies, regardless of methods: “median
underreporting 94%”

* Weighted mean proportion of underreporting >97%.

Moride et al.?% France 81 GPs monitoring for 3 All 1 24 433 >99
days
Serious 1 6123 >99
Montastruc et al.2%l France 3 GPs monitoring for 3 All 1 2937 >99
months
Fletcheri24 UK Adverse event data from All 202 12093 98
PMS (7 drugs)
Lumley et al.”?® UK 24 GP practices All 35 576 94
monitoring for 4 weeks
Severe 2 10 80




Focus groups with practicing Clinicians

FACTORS CONTRIBUTING TO UNDERREPORTING

/' REPORTIMNG FORM DESIGN

- — P
_I.Ii.i

—_— e ——p

Length: Average ~35 data fields
Nature of information
collected: Forms designed to

mieek research f regulation needs vs,
clinical care

Separate access: Provider must
fill ot pager farm oF sSeoes wabsile
paternal to EME

Duplicate data entry: Providers
miust re-enter data previoushy input
il clindcal EME

Inflexible data entry; tsfficult
or impossible to input and explain
I:I:I'mﬂll"ﬂ Ve |ID[HIJD|I|IE1""||"::IT
enber saents in "!'TI'R'-I'*"-'E.

CLINICIAN BELIEFS, PHIDHITIE;EN

Patient care > Data needs:
Prossiders choose to focus on
immedale patienl needs
Familiarity with reporting
programs or practices:

Provaders undamiliar with sehere and
winat 0 report

Perceived ineffectiveness of
reporting programs: Skepticism
abEsul ulility ared celevance of
reEporting

Other methods of
communicating around ADRs:
Climicians ute informal methads 1o
address AlRs (e.g. contact otheer
Eroeiclers bey l.-|:,||'|_||'|::|1|--I At

patient) _/

UNCERTAIN NATURE OF \
ADVERSE DRUG REACTIONS

Fuzziness of ADR definitions:
Varying interpretations of what
conslitutes an ALR

Difficulty diagnosing ADRs
and establishing causality:
ADRS spgsshr in patients with
complex madication regimens,
combEned with kroswn and unknovwn
underbying conditions

Complex / unique situations:
FAary ADEs invwolve maultiple
interacting faciors (e.g. adherence,
prowvider decisions/mistakes,
changimng rmedscatson regimens)
Time required for ADRs to
unfold: Rare for a single provider
1o abderve Uhe entine courde of &

single ADR _/




Serious ADR reporting mandated in 2019

* Toimprove increase the quantity and quality of serious ADR and
medical device incident reports received by Health Canada to
Increase their ability to identify safety signals earlier.

* To detect safety events that cannot be uncovered in randomized
trials (real-life use, off-label use, rare, etc.)



Vanessa Young




Vanessa's Law

« Amendments to the Food and Drugs Act include:

Power to require information, tests or studies

Power to require a label change/package modification
Power to recall unsafe therapeutic products

Ability to disclose information in certain circumstances
Tougher measures for those that do not comply

o 0~ b=

Mandatory reporting of serious adverse drug reactions and medical device
incidents by health care institutions



Vanessa’s Law allows Health Canada to:

Require mandatory
reporting by
hospitals of serious
adverse drug
reactions (ADRs)
and medical device
incidents (MDlIs)

Require label
changes and
package
modifications

Require Recall unsafe

information, therapeutic
tests, or studies products

The law has clout and specifies imprisonment for up to 2
years and fines up to $5,000,000 if contravened.




Why was ADR reporting made mandatory?

* Toimprove increase the quantity and quality of serious ADR and
medical device incident reports received by Health Canada to
Increase their ability to identify safety signals earlier.

* To detect safety events that cannot be uncovered in randomized
trials (real-life use, off-label use, rare, etc.)

4 )
... but generating data does not help us

provide direct patient care, which is our
primary obligation...




Methods



Developing ActionADE

. Interactive
Searched 4

workshops

electronic .
with

databases & .
physicians,
grey - ]
. pharmacists &
literature .
patients

METHODS USED

DATA COLLECTION
& ANALYSIS

Observed care

providers on

on wards, in EDs
& pharmacies

Pilot tested

the paper-

based form
with clinicians

in hospital

Focus groups
with patients
about data
sharing &
privacy




ActionADE

* User-friendly app that you can access and enter data into once you have
signed Terms of Use (because we are communicating with PharmaNet)

 Captures clinically relevant information about adverse drug events using a
minimum required dataset developed by clinicians

Allows retrieval and updating of useful and relevant patient and medication-
level ADE information to inform future care, and transmits up-to-date

inf%r_llﬂation about ADEs to anyone who can access the patient’s PharmaNet
profile

* Development of community pharmacy alerts in which ADE alerts need to be
overridden before culprit medications can be re-dispensed

Try it out during the presentation!
www.actionade.net
physician@actionade.net / Testing123! 0



http://www.actionade.net
mailto:physician@actionade.net

Evaluation of effectiveness

Intervention

Control

@ Culprit medication
re-dispensation

® Qutpatient & ED visits
® Admissions
® Hospital-days

@ Mortality

@ Costs
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Evaluation of Implementation

2 ; 000
March 2020 275 6,609
ActionADE was Users Reporting Reports

launched

Data from April 2025 ss



Impact on Safety (intervention group)




Leveraging reported ADE
data for surveillance



Our work with the Canadian Drug Agency
(CAD)

Canada’s Drug and
Health Technology Agency




Methods

e Calculate the burden of reported ADEs by multiplying the frequency
of reporting * severity (hospitalization, extended hospitalizations,
deaths) to obtain percentile rank (least 2 most burdensome)

e Calculate the percentile rank drug purchasing using national
pharmacy data (least 2 most frequently purchased)

* |dentify disproportional percentile ranks to identify concerning
safety signals

- Ecological signals for further investigation in observational studies
that may otherwise not have been found

Canada’s Drug and
Health Technology Agency




ADE report frequency by purchasing frequency of culprit drugs

Reported ADE Drugs (percentile)

More ADEs
Reported

»
»

Fewer ADEs
Reported

metolazone

hydrochlorothiazide/ triamterene O

atenolol/ chlorthalidone QO

o
hydrochlorothiazide/ spironolactone O

chlorthalidone

hydrochlorothiazide ramipril . .
. . perindopril
indapamid

amlodipine
candesarta

bisoprolol n cilexetil

furosemide
spironolactone

hydrochlorothiazi...

(O hydrochTorothiazide Q
/ telmisartan O

propranolol
O lisinopril
@)

dilol
Q— hydro%?w%?o%f?iazide/...

hydrochlorothiazide
valsartan

O telmisartan
hydrochlorothiazid
e/ valsartan
irbesartan

otalol

etanide

hydrochlorothiazide/ lisinopril

amiloride/ hydrochlorothiazide QO
O quinapril

o

O hydrochlorothiazide/ quinapril nebivolol

O

acebutolol

© cilazapril

O amiloride

e—— hydrochlorothiazide/ irbesartan

o
amlodipine/ telmisartan

timolol
(@]
labetalol
o Josartan
‘{_ hydrochlorothiazide/ olmesartan

medoxomil
0 eplerenone

Less Commonly Purchased

» More Commonly Purchased

Prescription Drugs Purchased in Canada (percentile)

O ace inhibitors/arbs O calcium channel blockers

O thiazide diuretics O beta blockers

Relative percentiles of ADE report frequency by purchasing frequency of culprit drugs by indication class

etoprolol G .
diltiazem sacubitril/...
atenolol @_ candesartan cilexetil/
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ADE report frequency by purchasing frequency of culprit drugs

Top 50% of Reported ADE Drugs (percentile)

» More ADEs Reported

Fewer ADEs Reported

bisoprolol
metoprolol

hydrochlorothiazide iy
_ candesartan
o cilexetil
_ ‘ indapamide :
chlorthalidone & — amlodipine

¥ sacubitril/

atenolol valsartan

& candesartan cilexetil/

hydrochlorothiazide/ hydrochlorothiazide

ramipril . hydralazine
O hydrochlorothiazide 4 @‘Valsartan

/ telmisartan ;
sotalol _\ © telmisartan

O . hydrochlorothiazide/
propranolol Q valsartan
© lisinopril st
(@)
O bumetanide carvedilol
) & hydrochlorothiazide/ losartan

hydrochlorothiazide/ lisinopril .

© terazosin
. hydrochlorothiazide/ irbesartan

Less Commonly Purchased

» More Commonly Purchased
Top 50% of Prescription Drugs Purchased in Canada (percentile)

© ace inhibitors/arbs O calcium channel blockers © thiazide diuretics O beta blockers © combinations O other diuretics © other antihypertensive

Relative percentiles of reported ADE burden by drug purchasing frequency of culprit drugs classes used for the same treatment indication
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Antihypertensive ADE burden versus drug purchasing frequency

Reported ADE Drugs (percentile) — More ADEs Reported

Fewer ADEs Reported «

1.00

0.75

0.50

0.25

0.00

Antihypertensives reported between ActionADE and CAD
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0.25
Less commonly Purchased «

0.50
Prescription Drugs Purchased in Canada (percentile)

0.75
— More Commonly Purchased

1.00

Treatment

ace inhibitors/arbs

beta blockers

calcium channel blockers
combinations

other antihypertensive

other diuretics

thiazide diuretics
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Age and sex differences in ADEs due to hydrochlorothiazide

More ADEs
Reported

Patients with ADEs/Category (%)

O O
o O

<65 65-80 >80

Fewer ADEs
Reported

Age Range (years)

O burden among males © burden among females

ADE burden of hydrochlorothiazide by age and sex



A H Perspective

Mishell Bareno, SPPH Masters Student



Try the Demo Site:
www.actionade.net

physician@actionade.net / Testing123!
g y,

Thank You!

Please contact us if you have any questions or would like to
collaborate: actionade.support@ubc.ca

778-238-0152



mailto:actionade.support@ubc.ca
http://www.actionade.net
http://www.actionade.net
mailto:physician@actionade.net
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