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Off-label uses of medications in pediatrics will be discussed.



Learning Objectives

At the conclusion of this activity, pharmacists should be able to successfully: 

1. Assess the risk for medication errors for pediatric patients requiring over-the-counter 
(OTC) medications

2. Choose appropriate counseling points for appropriate use of OTC medications for 
pediatric patients

3. Identify online resources for pharmacy personnel and families regarding pediatric 
medication safety



Learning Objectives

At the conclusion of this activity, pharmacy technicians should be able to successfully: 

1. Describe common medication errors in pediatric patients

2. Evaluate different medication measurement devices intended for pediatric use

3. Recall the phone number for the Poison Control Center



Audience Question:
Why are children at a higher risk for side effects?



•Limited buffering capacity
• The younger the patient, the greater the risk

•Weight-based, size-based dosing strategies
• 10-fold errors are common

•Changes in development of absorption, distribution, metabolism, and excretion 
throughout childhood

•In ability to identify and verbalize response to medications

•Accidental ingestion and unintentional overdose

•Administration challenges

Why are children at a higher risk for side effects?



•Does it come in a form that is reasonable for a child to take?

•If you have to manipulate a medication, each step increases risk

•Multiple concentrations for the same medication

•Help choose the most appropriate option:
• Oral: suspensions, solutions, chewable tablets, dissolvable tablets
• Nasal spray: not well tolerated in young children

Dosage Forms



•Which of the following is the best option to measure 5 mL (1 tsp) accurately?

A. Household spoon

B. Measuring cup

C. Measuring spoon

D. Enteral syringe

Measuring Device Competition



•Household spoons
• Highly variable volumes
• Giant spoons are totally “in” right now (ACK! Risk for over dose)

•Measuring cups/spoons
• Easy to mix up mL, TSP, TBSP lines
• Maybe okay for larger volumes that are whole numbers
• Bad for more precise dosing

•Enteral syringes
• The BEST
• Not typically provided in OTC products
• Can be difficult to understand what each line represents for lay people
• My opinion: Should be dispensed when selling OTC liquids

Measuring Devices



•Some resources recommend always using the measuring device provided with the 
product
• They aren’t always the best option
• Measuring cups
• Droppers with minimal markings

•Best practice
• Help caregivers figure out the dose for patients (weight-based is most accurate)
• Dispense an appropriate enteral syringe to measure the medicine

Recommendations



Measuring Cups



•Choose the smallest syringe that will fit the volume needed

•Bottles may not have adapter to draw directly from the bottle
• Pour into measuring cup and then insert the syringe to draw the dose
• Can create air bubbles

•If a patient has a feeding tube, must have EnFit® adapter to work appropriately

Enteral Syringes



•Labeling on package lists dosing in mL

•Measuring device only has tsp

•5 mL easily becomes 5 tsp = 5x overdose

•Recommendation:
• Consistency in labeling
• Using mL as much as possible

Instructions & Measuring Device Mismatch



Parental misinterpretations of OTC pediatric cough and cold medication labels
Lokker N et al. Pediatrics 2009; 123:1464-71.

Deceptive Labeling

Study Design Survey
Participant population • English-speaking parents of children ≤ 14 mo.
Primary objective Examine caregiver understanding of appropriate 

age indications for OTC cough & cold medications
• Is this appropriate to use in a child < 2 years?

Results • Front labeling: 86%
• Back labeling:  51%

Notes Packaging is still very deceptive
Pharmacist input can be very valuable



•When kids get into medications and take them unknowingly

•More likely to occur in children under 5 years-of-age

•Taste good, brightly colored, fun things on the bottle

•Lack of child resistant packaging 
• e.g. eating diphenhydramine cream

•Prevention:
• Safe storage including child resistant packaging
• Educating early about staying out of medications

Accidental Ingestions



•When caregivers unknowingly give too much medication

•Multiple caregivers

•Multiple ingredient products 
• e.g. acetaminophen for fever + cough and cold preparation with acetaminophen

•Low health literacy/lack of understanding of “Drug Facts”

•Inaccurate measuring device

Unintentional Ingestions



•Enteral
• Fluctuates in neonates

•Rectal
• Variable
• Enhanced compared to adults

•Topical
• Higher body surface area to weight ratio
• Thinner stratum corneum
• Diapers act as occlusive dressings
• Overall increased risk of systemic absorption

Pharmacokinetic Changes-Absorption

Kearns GL, et al.  N Engl J Med 2003;349:1157-67.



•Infants have greater proportion of total body water compared to adults

•Equates to a larger weight-based Vd for hydrophilic medications

Pharmacokinetic Changes-Distribution

Kearns GL, et al.  N Engl J Med 2003;349:1157-67.



•Enzymatic pathways generally don’t reach adult levels until after the first year of life or 
beyond
• Phase I-oxidation, reduction, hydroxylation, hydrolysis
• Phase II-conjugation

•e.g. acetaminophen metabolism requires conjugation of NAPQI to avoid toxicity, which is 
still developing in infants

Pharmacokinetic Changes-Metabolism

Kearns GL, et al.  N Engl J Med 2003;349:1157-67.



•Renal function and excretion of medications develops in the first year of life
• Less frequent dosing in the neonatal period
• e.g. Ibuprofen should be avoided in young infants due to the risk of impaired blood flow to the 

developing kidneys

•Renal excretion often surpasses adult function in the child and adolescent period
• More frequent dosing in children and adolescents

Pharmacokinetic Changes-Elimination

Kearns GL, et al.  N Engl J Med 2003;349:1157-67.



Common OTC Agents Used in Pediatric Patients



•2011‐FDA voted to revise OTC labeling down to 6 months‐of‐age

•Max dosing: 75 mg/kg/day

•Multiple dosage forms
• 160 mg/5 mL oral solution
• Chewable tablets, oral dissolvable tablets

•Infant’s
• Usually has an oral syringe
• Less drug & more expensive

•Children’s
• Usually has a dosing cup
• Same concentration
• More drug & less expensive

Acetaminophen

FDA CDER. Joint Meeting of the Nonprescription Drug Advisory Committee and the Pediatric Advisory Committee. May 2011.



•Safe for OTC use down to 6 months-of-age

•Labeled for > 2 years-of-age 

•Multiple liquid concentrations
• 100 mg/5 mL vs. 200 mg/5 mL
• Risk for error

Ibuprofen



•2008-FDA advised against use in children < 2 years-of-age

•Most manufacturers removed all labeling < 4 years-of-age

•Lack of efficacy, increased risk of harm due to excessive sedation

•Multiple ingredient preparations-risk for overdose (e.g. acetaminophen)

•Honey containing products-avoid in infants < 1 year-of-age

•What to recommend:
• Single ingredient products-target symptoms
• Age-based product selection (per FDA, not the box)
• Use appropriate measuring device 

Cough and Cold



Cough and cold medication adverse events after market withdrawal and labeling revision
Hampton, LM et al. Pediatrics 2013;132:1047-54.

Cough and Cold ADE

Study Design Retrospective cohort of the NEISS–CADES database 
Primary
objective

Proportion of ED visits attributable to medications vs. cough-cold medications in 
children < 12 years-of-age pre- and post-labeling revision

Results Significant ↓in ED visits:
• total for 0-2 (4.1 to 2.4%) and 2-3 (9.5 to 6.5%) years-of-age
• supervised administration 0-2 (3.3 to 1.5%) and 2-3 (5.4 to 2.5%) years-of-age
Unsupervised ingestions were not significantly different

Notes Packaging revisions have decreased the number of pediatric ED visits due cough 
and cold medications in the youngest patients.



•General rule of thumb
• Sedating anti-histamines-avoid for children < 6 years-of-age
• Non-sedating anti-histamines-avoid for children < 2 years-of-age

•Concern for excessive sedation

•Paradoxical reaction in young children

•Watch out for combination products with decongestants

•What to recommend:
• Non-sedating anti-histamines first line
• Don’t try to knock your kid out for the long plane trip; it can backfire

Anti-histamines



•Benzocaine products are not recommended for use in teething infants
• Do not use in children < 2 years-of-age
• Risk of methemoglobinemia
• Multiple doses/day increases risk

•What to recommend:
• Cold teething rings
• Massaging gums with finger or chewy toys
• Acetaminophen or ibuprofen if needed

Teething

www.fda.gov/consumers/consumer-updates/benzocaine-and-babies-not-a-good-mix accessed 26 July 2019.



Which of the following counseling points should be provided to caregivers selecting 
pediatric OTC products?

A. Selecting the best medication

B. How to choose the appropriate measuring device

C. What is the dosing for the child

D. How to measure the dose

E. All of the above

Counseling Points



Educational Resources



•Over-The-Counter Medication Safety 
• Scholastic and Johnson & Johnson
• www.scholastic.com/otcmedsafety/parents/index.htm
• Information for caregivers
• Education resources for children based on development

• 5-6th Grade
• 7-8th Grade

• How to read “Drug Facts”
• Using measuring devices
• Safe storage
• OTC basic principles

Online Resources



www.scholastic.com/content/dam/teachers/sponsored-content/otc-medicine-safety/AAPCC6-poster.pdf accessed 26 July 2019.



www.scholastic.com/content/dam/teachers/sponsored-content/otc-medicine-safety/AAPCC6-poster.pdf accessed 26 July 2019.



•FDA program to teach about safe OTC use

•Interactive online programming

•Additional resources on the FDA website
• Safe storage
• Teaching children about safe medication use
• Giving medicines to children

Medicines in My Home

www.fda.gov/drugs/buying-using-medicine-safely/understanding-over-the-counter-medicines accessed 26 July 2019.



•Free phone consultations

•24 hours, 7 days a week

•Serves the community and healthcare providers

•Online resources
• Public education handouts about common hazards
• Training lessons for educators, baby sitters, parents, etc.
• Links to Meds in My Home & OTC Medication Safety

Utah Poison Control Center

https://poisoncontrol.utah.edu accessed 26 July 2019.



?
Poison Control Phone Number



•1-800-222-1222

Poison Control Phone Number
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