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HOW Does ADE Surveillance Happen?
The “old-fashioned” way…. population-based sampling

▪ National Electronic Injury Surveillance Systems (NEISS)

– Operated by the US Consumer Product Safety Commission

– Cooperative (with CDC/FDA) Adverse Drug Event Surveillance (CADES)

www.cpsc.gov/LIBRARY/neiss.html  

▪ National Probability Sample

– ~80 hospital Emergency Departments (EDs)

– Stratified by hospital size/ children’s hospitals

– Cases weighted by inverse probability of 
selection



Budnitz DS et al. JAMA 2006;296:1858-66

HOW many Outpatient ADEs occur?
WHICH patients experience ADEs?



Increase in emergency visits for medication overdoses and 
exposures in children <6 years

NEISS-CADES, PROTECT Initiative Meeting 2021



▪ 3-Pronged Approach
1. Improve Safety Packaging to reduce unsupervised ingestions

2. Standardize Labeling to reduce medication errors

3. Update educational messages on safe use and storage

Prevention of Overdoses and Treatment Errors in 
Children Taskforce

https://www.cdc.gov/medicationsafety/protect/protect_initiative.html

https://www.cdc.gov/medicationsafety/protect/protect_initiative.html


HOW to prevent ADEs among children (liquid meds)?

www.tylenolprofessional.com/letter_pediatric-dosing-device-update.html



Flow restrictors…

https://pubmed.ncbi.nlm.nih.gov/23896185/
https://pubmed.ncbi.nlm.nih.gov/29622340/

https://www.astm.org/f3375-19.htm
https://www.fda.gov/media/136170/download

are efficacious can be testedare effective are recommended 
for broader use

https://pubmed.ncbi.nlm.nih.gov/23896185/
https://pubmed.ncbi.nlm.nih.gov/29622340/
https://www.astm.org/f3375-19.html
https://www.fda.gov/media/136170/download




ED Visits for ADEs Relatively Common in Children <5
Medication Errors Most Common Among Youngest Children

Budnitz DS and Salis S. Pediatrics 2011;127:1597-9 

Schillie SF, et al. Am J Prev Med 2009;37:181-7

Cohen AL, et al. J Pediatr 2008;152: 416-421



Administration mix-ups can lead to multi-fold medication 
overdoses (and underdosing errors)

Instruction Mix-up Outcome

Give 1 teaspoon Gave 1 Tablespoon 3-fold overdose

Give 1/2 teaspoon Gave 2 teaspoons 4-fold overdose

Give 1 milliliter (mL) Gave 1 teaspoon 5-fold overdose

Give .1 milliliter (mL) Gave 1 mL 10-fold overdose

Give 1.0 milliliter Gave 10 mL 10-fold overdose

X



• For Prescribers

• For Parents/Caregivers

• Encourage production of 
mL-only dosing devices

Encouraged EDUCATION   Encouraged ENGINEERING

11



www.UpAndAway.org

Up & Away Educational 
Campaign



1.Put medicines up and away and out 
of children’s reach and sight.

2.Put medicines away every time.

3.Make sure safety caps are locked.

4.Teach your children about medicine 
safety.

5.Tell guests about medicine safety.

6.Be prepared in case of an emergency.

www.UpAndAway.org

Up & Away Core Messages



Recent Declines in Estimates of ED Visits for Unsupervised Medication 
Exposures, Children Aged ≤5 Years

ED = Emergency Department
Lovegrove MC, et al. Am J Prev Med 2023;64:834-43



Declines in Unsupervised Exposure ED Visits Across Many Medications 

ED = Emergency Department
Lovegrove MC, et al. Am J Prev Med 2023;64:834-43



Significant Increase in ED Visits for Melatonin Exposures

421.1% increase 
(95% CI=68.3%, 
774.0%) in ED visits 
for melatonin 
exposures

ED = Emergency Department
Lovegrove MC, et al. Am J Prev Med 2023;64:834-43



Characteristics of ED Visits for Unsupervised Medication Exposures, 
Children Aged ≤5 Years, 2019-21

PRELIMINARY FINDINGS, NEISS-CADES 
-- Denotes unstable estimate

National Estimates 2019-2021

Characteristic
Melatonin Products Other Medications

No. % No. %
Age

<1 – 2 Years 3,471 46.5 76,091 74.1
3 – 5 Years 3,989 53.5 26,529 25.9

Sex
Female 3,443 46.2 47,361 46.2
Male 4,017 53.9 55,259 53.9

Disposition
Hospitalized -- -- 19,678 19.2
Not Hospitalized 7,019 94.1 82,942 80.8

No. Implicated Medications
1 6,496 87.1 88,936 86.7
>1 -- -- 13,684 13.3



ED Visits for Pediatric Melatonin Exposures Involved Older (Young) Children 
Than Other Medication Exposures

PRELIMINARY FINDINGS, NEISS-CADES 
-- Denotes unstable estimate

National Estimates 2019-2021

Characteristic
Melatonin Products Other Medications

No. % No. %
Age

<1 – 2 Years 3,471 46.5 76,091 74.1
3 – 5 Years 3,989 53.5 26,529 25.9

Sex
Female 3,443 46.2 47,361 46.2
Male 4,017 53.9 55,259 53.9

Disposition
Hospitalized -- -- 19,678 19.2
Not Hospitalized 7,019 94.1 82,942 80.8

No. Implicated Medications
1 6,496 87.1 88,936 86.7
>1 -- -- 13,684 13.3



Nearly All ED Visits for Pediatric Melatonin Exposures by Young Children 
Involved Solid Dose Formulations, 2019-2022

https://www.cdc.gov/mmwr/volumes/73/wr/mm7309a5.htm
-- Denotes unstable estimate

https://www.cdc.gov/mmwr/volumes/73/wr/mm7309a5.htm


Nearly All ED Visits for Pediatric Melatonin Exposures by Young Children 
Involved Solid Dose Formulations, 2019-2022

https://www.cdc.gov/mmwr/volumes/73/wr/mm7309a5.htm
-- Denotes unstable estimate

https://www.cdc.gov/mmwr/volumes/73/wr/mm7309a5.htm


www.UpAndAway.org



Updated Safe Storage Messaging to Include “Gummies”



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    cdc.gov
Follow us on X (Twitter) @CDCgov & @CDCEnvironment

The findings and conclusions in this report are those of the authors and do not necessarily represent the official position 
of the U. S. Centers for Disease Control and Prevention.

Thank You!
Jennifer Lind Lyles: vox2@cdc.gov 

Maribeth Sivilus: mml6@cdc.gov 

http://www.cdc.gov/
mailto:vox2@cdc.gov
mailto:mml6@cdc.gov
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