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In this presentation I will discussIn this presentation I will discuss

•Pharmacoepidemiology of Prescription and OTC 
use in children

•Safety concerns in US over cough and cold 
medicines for young children as an example of 
risks of concurrent use of OTC medicines and 
prescription drugs (2007)

•Mechanisms leading to safety problems in 
concurrent use of OTC medicines and 
prescription drugs
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Drugs documented from questionnaire and in the medical records (number 
and percentages compared with the questionnaire). One patient could have 
received drugs from more than one category

Drugs documented from questionnaire and in the medical records (number 
and percentages compared with the questionnaire). One patient could have 
received drugs from more than one category

All age groups* (n=274) Infants (n=131) Children (n=111)

Drugs Patients Drugs Patients Drugs Patients

All drug use in 
questionnaires

460 227 195 131 214 111

- Prescribed 187 109 62 41 109 57

- OTC 249 172 127 89 94 66

- Natural remedies 22 17 6 5 11 7

All drug use in 
medical records

229 (50%) 125 85 (44%) 55 117 
(55%)

52

- Prescribed 138 (74%) 76 49 (79%) 31 75 (69%) 36

- OTC 83 (34%) 52 34 (27%) 18 38 (40%) 26

- Natural remedies 6 (27%) 5 2 (33%) 2 3 (27%) 1
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* Includes adolescents (n=29), data not shown separately for the age group

Kimland E, Böttiger Y, Lindemalm S. Recent drug history in children visiting a pediatric emergency room and 
documentation in medical records. Eur J Clin Pharmacol. 2011Oct.;67(10):1085–9. 
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The most commonly used prescribed drugs and OTC substances among 
participating children (n=274)
The most commonly used prescribed drugs and OTC substances among 
participating children (n=274)

Prescribed drugs (n=182) OTC drugs (n=254)

Drug substances n (%) Drug substances n (%)

Salbutamol 34 (19) Paracetamol 135 (53)

Penicillin V, penicillins 22 (12) Nasal decongestants 29 (11)

Budenoside 19 (10) Ibuprofen 25 (10)

Bromhexin/epehdrine 13 (7.1) AD-vitamin drops 13 (5.1)

Unspecified cough syrup 6 (3.3) Nasal potassium chloride 8 (3.1)

Terbutaline 5 (2.7) Multivitamins 7 (2.8)

Paracetamol 5 (2.7) Oral rehydration solution 6 (2.4)

Ibuprofen 4 (2.2) Dimethicone 4 (1.6)

Clemastine 4 (2.2) Cough syrup 3 (1.2)

Betamethasone 3 (1.6) Loratadine 23 (1.2)
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Kimland E, Böttiger Y, Lindemalm S. Recent drug history in children visiting a pediatric emergency room and 
documentation in medical records. Eur J Clin Pharmacol. 2011Oct.;67(10):1085–9. 
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The legal requirements and selling pathways of prescription medicines and self-
medication in Finland
The legal requirements and selling pathways of prescription medicines and self-
medication in Finland

Legal requirements Retail outlet

Prescription medicine Marketing authorisation 
by EMA1/FIMEA2

Community pharmacies, 
with a prescription

OTC-medicine Marketing authorisation 
by EMA1/FIMEA2

Community pharmacies, 
without a prescription

Self-medication

Traditional herbal 
medicinal product

Registration by 
EMA1/FIMEA2

Community pharmacies 
and some preparations 
also from grocery stores 
and health food shops

Homeopatic and 
anthroposophic product

Marketing authorisation or 
registration by 
EMA1/FIMEA2

Food supplement Reporting to the Finnish 
Food Safety Authority

Community pharmacies 
grocery stores and health 
food shops

© KHoppu | 12.11.2012 7

1 European Medicines Agency
2 Finnish Medicines Agency

Ylinen S, Hämeen-Anttila K, Sepponen K, Lindblad ÅK, Ahonen R. The use of prescription medicines and self-
medication among children--a population-based study in Finland. Pharmacoepidemiol Drug Saf. 2010Oct.;19(10):1000–
8. 

The prevalence of the use of prescription medicines and self-medication, and 
furthermore of over-the-counter (OTC) medicines, vitamins, and complementary and 
alternative medicines (CAMs) among Finnish children aged under 12 years 

The prevalence of the use of prescription medicines and self-medication, and 
furthermore of over-the-counter (OTC) medicines, vitamins, and complementary and 
alternative medicines (CAMs) among Finnish children aged under 12 years 

Tota
l 0-2 years 3-6 years 7-11 years

% n % n % n % n

Prescription medicine use 17 676/3 974 20 197 17 217 15 262

Self-medication use1 50 1 991/3 986 73 723 48 606 39 662

- OTC use 17 655/3 942 24 232 16 202 13 221

- Vitamin use 37 1459/3 986 62 612 34 439 24 408

- CAM use 11 452/3 958 12 121 10 124 12 207
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1 Use of OTC medicines, vitamines and CAMs

Ylinen S, Hämeen-Anttila K, Sepponen K, Lindblad ÅK, Ahonen R. The use of prescription medicines and self-
medication among children--a population-based study in Finland. Pharmacoepidemiol Drug Saf. 2010Oct.;19(10):1000–
8. 

Concomitant use prevalence prescription medicines and self-medication 10%
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Six most commonly used prescription and OTC medicines among Finnish children 
aged under 12 years according to age 
Six most commonly used prescription and OTC medicines among Finnish children 
aged under 12 years according to age 

Total 0-2 years 3-6 years 7-11 years

% n % n % n % n

Prescription medicine

Salbutamol 4 151 4 43 4 47 4 61

Flutikason 2 84 2 16 2 26 3 42

Naproxen 2 67 3 29 2 26 1 12

Ointment (base cream) 2 61 2 21 2 22 1 18

Amoxicillin 1 40 2 20 1 11 1 9

Cetirizin 1 40 1 5 1 9 2 26

OTC medicine

Paracetamol 5 202 9 90 4 52 4 60

Dekspanthenol 2 87 4 39 2 30 1 18

Ibuprofen 2 59 0 2 1 7 3 50

Xylometatsolin 1 55 2 19 1 17 1 19

Topical Hydrocortison 1 51 2 21 2 20 1 10

Sodiumfluoride 1 53 1 14 2 27 1 12

© KHoppu | 12.11.2012 9
Ylinen S, Hämeen-Anttila K, Sepponen K, Lindblad ÅK, Ahonen R. et. al Drug Saf. 2010Oct.;19(10):1000–8. 
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Medication UseAmongChildren 12Years of Age in
theUnited States:Results FromtheSlone Survey

WHAT’S KNOWNONTHISSUBJECT: Awide variety of
medications, both OTCand prescription, are available toUS
children, and the safetyof pediatric medications is an important

public health issue.However, theprecise prevalence of useof pediatric
medications is not well understood.

WHATTHISSTUDYADDS: Using data from the Slone Survey, this
studydefines the prevalence and patterns of use of themost
commonly used OTCand prescription medications among US

children 12years of age.

abstract
OBJECTIVES: Using data from the Slone Survey, we sought to define
the prevalence of over-the-counter and prescription medication use
amongUSchildren 12years of ageand todetermine theprevalence
and patterns of useof themost commonlyused medications.
METHODS: TheSloneSurveywas arandom-digit-dial telephonesurvey
ofmedicationuseintheprevious 7days for arepresentativesampleof
theUSpopulation. Between February1998and April 2007,weenrolled
2857children 0 to11years of age fromthe48contiguous US states.
RESULTS: Thesurveyresponse ratewas 61%.Overall,56%of children
hadused 1medicationproduct inthe7days precedingtheinterview,
with 15%, 7.1%, 3.1%, and 1.9%taking 2, 3, 4, and 5 medications,
respectively, during that time period. Twentypercent of children took

1prescription-onlymedications,but 6%used 2prescription-
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Vernacchio L, Kelly JP, Kaufman DW, Mitchell AA. Medication use among children. PEDIATRICS. 2009Aug.;124(2):446–54. 
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N Engl J Med. 2007 Dec.6;357(23):2321–4. 
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Why the attention?Why the attention?

•Poison-control centers had reported more than 
750,000 calls of concern related to cough and 
cold products since January 2000

•A recent report from the CDC identified more than 
1 500 emergency room visits in 2004 and 2005 
for children under 2 years of age who had been 
given cough or cold products

•A review by the FDA identified 123 deaths related 
to the use of such products in children under 
six during the past several decades 

© KHoppu | 12.11.2012 13

BackgroundBackground

•Over-the-counter cough and cold medications 
were purchased by 39% of U.S. households 
during the past 3 years

•Consumers purchase about 95 million packages 
of such medication for use in children each year

•There is no standard for describing these 
products; two products marketed similarly may 
have different types of ingredients

© KHoppu | 12.11.2012 14

Sharfstein JM, North M, Serwint JR. Over the counter but no longer under the radar--pediatric cough and 
cold medications. N Engl J Med. 2007Dec.6;357(23):2321–4. 
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Cough and cold preparations had 
remained on then market although:
Cough and cold preparations had 
remained on then market although:

• Since 1985, all six randomized, placebo-controlled studies 
of the use of cough and cold preparations in children 
under 12 years of age have not shown any meaningful 
differences between the active drugs and placebo

• In 1997, the American Academy of Pediatrics noted in a 
policy statement on cough medications that “indications 
for their use in children have not been established.”

• In 2006, the American College of Chest Physicians found 
that “literature regarding over-the-counter cough 
medications does not support the efficacy of such 
products in the pediatric age group.”

© KHoppu | 12.11.2012 15

Sharfstein JM, North M, Serwint JR. Over the counter but no longer under the radar--pediatric cough and 
cold medications. N Engl J Med. 2007Dec.6;357(23):2321–4. 
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Examples of common ingredients in cough and cold 
medications on US market in 2007 by class of medication 
Examples of common ingredients in cough and cold 
medications on US market in 2007 by class of medication 

Class Examples

Antihistamine (first generation) Acrivastine, bromipheniramine, cabinoxamine, 
chlorpheniramine, cyproheptadine, 
dipenhydramine, doxylamine, triprolidine

Antipyretic and analgesic Acetaminophen (paracetamol), ibuprofen

Cough suppressant 
(antitussive)

Benzonate, codeine, dextromethorphan, 
hydrocodone

Expectorant Guaifenisin

Nasal decongestant Ephedrine, phenylephrine, 
phenylpropanoamine, pseudoephedrine

© KHoppu | 12.11.2012 17

Centers for Disease Control and Prevention CDC. Infant deaths associated with cough and cold 
medications--two states, 2005. MMWR Morb Mortal Wkly Rep. 2007Jan.12;56(1):1–4. 

Existence of these cold and cough preparations on 
the market explained partly by their regulatory 
history

Existence of these cold and cough preparations on 
the market explained partly by their regulatory 
history

• This class of drugs was first marketed well before 1972, 
the year that the FDA began a comprehensive review of 
hundreds of OTC cough and cold preparations 

• In 1976 FDA advisory panel endorsed the use of some OTC 
ingredients for cough or cold symptoms in adults but, in 
the face of “negligible or nonexistent” data on pediatric 
use, recommended against their marketing for children 
under two

• For older children, it endorsed the extrapolation of doses 
from those recommended for adults, using a crude 
formula: half the adult dose for children 6-11 years of age 
and a quarter of the adult dose for children 2-5 years. 

© KHoppu | 12.11.2012 18
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Adverse effects of OTC Cough and Cold 
medicines
Adverse effects of OTC Cough and Cold 
medicines
Class Potentially serious adverse effects

Sympathomimetics 
(ephedrine, 
pseudoephedrine, 
phenylpropanolamine)

(CNS) stimulation: extreme agitation, 
restlessness, insomnia, psychosis, and 
seizures, hypertension, and tachycardia, 
bradycardia, Dysrhythmias, myocardial 
infarction, stroke, and cerebral hemorrhage,  

Antihistamines 
(chlorpheniramine, brom-
pheniramine)

Anticholinergic symptoms and CNS 
depression, tachycardia, blurred vision, 
agitation, hyperactivity, toxic psychoses, 
and seizures may be evident. Cardiac 
dysrhythmias including torsades de pointes 

Antitussives 
(codein, dextromethorphan) 

Lethargy, stupor, hyperexcitability, ataxia, 
abnormal limb movements, and coma 

© KHoppu | 12.11.2012 19

Serious adverse effects of Cough and Cold 
medicines have been associated with
Serious adverse effects of Cough and Cold 
medicines have been associated with

•Accidental overdose

• In children given standard doses 

• Inadvertent misuse

•Drug–drug or drug–host interactions 

© KHoppu | 12.11.2012 20
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Accidental overdoseAccidental overdose

•Paediatric OTC liquid medications contained 
highly variable and inconsistent dosing directions 
and measuring devices

•Child is given two products (OTC + OTC) with 
same/similar active ingredient for different 
indications

© KHoppu | 12.11.2012 21
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Yin HS, Wolf MS, Dreyer BP, Sanders LM, Parker RM. Evaluation of consistency in dosing directions and measuring devices for pediatric 
nonprescription liquid medications. JAMA. 2010Dec.15;304(23):2595–602. 
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Inadvertent misuseInadvertent misuse

•Use of OTC cough and cold medicine in children 
< 2 yrs. because parents misinterpret the 
information on the package

•Child is given two products (OTC+ Prescription) 
with same/similar active ingredient for different 
indications because the prescriber has not been 
told about OTC use, or not told correctly

© KHoppu | 12.11.2012 26



26.11.2012

14

© KHoppu | 12.11.2012 27

© KHoppu | 12.11.2012 28

Lokker N, Sanders L, Perrin EM, Kumar D, Finkle J, Franco V, et al. Parental misinterpretations of over‐the‐counter pediatric cough and 
cold medication labels. PEDIATRICS. 2009Jun.;123(6):1464–71. 



26.11.2012

15

Drug–drug interactions Drug–drug interactions 

• In children given standard doses

•Pharmacodynamic interaction (additive) of 
e.g. 2 sedating antihistamines in 2 different 
products 

•Pharmacokinetic interactions may be less common 
but possible

•Medicines with strong interaction potential 
usually not available OTC

• Interactions leading to reduced effect possible 
(interaction with absorption)

© KHoppu | 12.11.2012 29

Drug-drug interactions in Concurrent Use of 
OTC and Prescription Drugs in Children
Drug-drug interactions in Concurrent Use of 
OTC and Prescription Drugs in Children

• In Finnish study (Ylinen et al. 2010) prevalence 
of concomitant use of prescription medicines and 
self-medication was 10%

•The prevalence of concomitant use of 
prescription medicines and OTC medicines was 
4% (149/3892)

•Three of these cases (2%; 3/149)had a 
combination with potential risk for interaction 
(two NSAID or paracetamol containing products)

© KHoppu | 12.11.2012 30

Ylinen S, Hämeen-Anttila K, Sepponen K, Lindblad ÅK, Ahonen R. The use of prescription medicines and self-medication 
among children--a population-based study in Finland. Pharmacoepidemiol Drug Saf. 2010Oct.;19(10):1000–8. 
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ConclusionsConclusions

•Data on concurrent use of OTC medicines and 
prescription drugs scarce

•Prevalence may vary between populations

•The prescriber often does not have a full picture 
of OTC use by the patient

•The patient does not know taking 2 products 
with same/similar active substance

•Risks are related to inadvertent overdosing 
(additive effect) or drug-drug interactions
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