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Children are not small adults
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Developmental pharmacology

Absorption Gastric pH in neonates.
Shorter intestinal transit times in infants

Distribution
Higher amount of body water in infants

Metabolism

Delayed maturation of drug-metabolising
enzyme activity. Increase in plasma clearance
for liver metabolised drugs

Excretion immature glomerualr filtration rate
and tubular secretion in the 1st year of life.

Kearns GL et al. Developmental pharmacology--drug disposition, action, and therapy in infants and children.
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Drug prescribing in children o ’t‘ **

Children are not small adults — Impact on pharmacokinetics
- Absorption, distribution, metabolism, and excretion
differ depending on age group and from adults

Drug dosage finding for children
- Define efficacy per age group:
dose per kg body weight may be too low (infant) or too high (teenager)
- Check indication: identical as in adults, particular pediatric indications with particular dosage
- Consider toxicity per age group (A, D, M, E see above)
- Provide galenic forms per age group (absorption, ability to provide the exact dose,
child’s ability to swallow)

L = critical prerequisites for age-based drug dosage recommendations for children
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Drug prescribing in children *,cgg't% | **

Drug dosage finding and dosage recommendations for children

have to address: - '
Clinical Trials

« Heterogeneous age groups: precinical| PrEsSE ‘P8 PHESRRN o» Review | Phaseld
studies difficult to conduct and complex ] ‘ '
(for each age group, blood sampling, ethics)

» Galenic forms: often not studied (if adult studies only)

(availability? bioavailability, stability?) famva rt
« Small market: thus often lacking data
Testing in Humans for FDA Approval

=> Most drugs are not studied by company in children
=» Often no label by licensing authority

N To Confirmi | v
SRS Safety and | (v 4
(M Effectiveness »} 1
\ | | NN

1,000+
Partmpants

Drug Approved

Pa,

But these children need and benefit from treatment
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Children as «therapeutic orphans» in a study from a Swiss
pediatric university hospital based on the «label»

0-28 days 1-23 months  2-11 years 12-18 years Total

No of patients, n 11 20 24 5 6l
No of prescriptions, median (range) 6.0 (3-20) 2.0(2-18) 7.5(3-13) 9{4-12) 7.5(2-20)
No of prescriptions, n (%) 94 (100) 166 (100) 182 (100) 41 (100) 483 (100)
Following the terms of the marketing authorisation, n (%) 50 (53) 80 (48) 97 (53) 20(49) 247 (51)
otal Un]iceMd off-label, n (%) 44 (47 86 (52) 85 (47) 21(51) /?éﬁ-f-i'sl}\
Unlicensed, n (%) ) 18 (19) 55 (33) 36 (20) say (11404 )
harmacppfeparations, n (% 9{10) 42 (25) 27 (15) 4 (1) \&Z_LU'—)/
.\-‘I?iiuinuﬁ prepared for Swiss hospitals™, n (%) 4 (4) 6 (4) 9 (5) 1 (2) 2004
ForeigMnes, n (%) 5(5) 74 00y 0 /I‘ZTZ‘)\
Off-label, n (%) ) 26 (28) 31 (19) 49 (27) 16 (39) ( 122 (25) )
No paediagi¢information, n (%) 13 (14) 14 (8) 26 (14) BEY  Neeur”
Age, n (%) 6 (6) 10 (6) 6 (3) 0 (0) 22 (5)
Indication & contra-indication, n (%) 0 (0 1 (1) 4i(2) 1(2) 6(1)
Dose & frequency, n (%) 6 () 3(2) 11 (6) 2(5) 22 (%)
Route of administration, n (% (1) () 2(1) 0 (0 61

¥ b}' authorized manufacturers

Di Paolo et al. Unlicensed and off-label drug use in a Swiss paediatric university hospital.
Swiss Med WKkly. 2006
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Off-label use Unlicensed use
Prescribing a medication for a condition Galenic formulations often inadequate for children.
not described in the label approved Special dose strengths of capsules or oral liquid
by Swissmedic. formulations are to be produced by hospital
pharmacies.
Label: o
« Authorized by national authority and process Indication:
* i.e. positive assessment based on scientific juvenile arthritis
evidence for efficacy and safety provided by
company
No label.

CELEBREX, .
100mg CELECOXIB

» possible unanticipated risks?

» responsibility of the prescribing physician only?
- Patient has to be informed
- Health insurance coverage is not guaranteed
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Licensed / label use in Switzerland

55.1% of brand-named drugs are authorised and
44.9% are not authorised for use in children. « 45% of drugs on Swiss market are not

53 3 authorised for use in children.
n=4,215

minority of SmPCs contain clear indication

643 or contraindication for use in children.

« Evidence-based paediatric data present
in only 1/3 of Swiss SmPCs.

m not authorised
Preterm newborn 971
m Term newborn (0 to 27 days)
Infants (28 days to 23 months)
Children (2 to 11 years)

WHAT DOES THIS MEAN
= In absence of information in SmPCs
about children
professionals prescribing drugs for children
Adolescents (12 to 18 years) 327 need to consult other sources
= Body weight/surface providing evidence- and expert-based
man.d. off-label dosing recommendations

Tilen R et al. Arch Dis Child. 2024;109:586-591.
doi: 10.1136/archdischild-2023-325611. 8
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Drug prescriptions in Children: mostly without license / label

Despite regulations and incentives for pediatric drug research (last 20 years) for authorities
and pharmaceutical companies to add pediatric guidance to the prescribing labels:

< 50 percent of medication labels have any guidance for providers on a drug's use in children

.. at an academic medical center, that rate might be as high as 60-80 % for medications used
among hospitalized patients.

Ya approved, V4 unlicensed, 50% off-label due to age, dose, indication, route

.. N0 "substantial evidence" from "adequate and well-controlled investigations" upon which

the licensing authority can determine regarding that drug's safety and effectiveness in
children. .... it does not mean prohibited or experimental....

American Academy (fis

< . 29 Boston Children's Hospital
of Pediatrics e E,% P

AAP Policy statement updated 2020. Frattarelli DA et al. General Pediatrics | Off-label Drug Prescriptions | Boston
Off-label use of drugs in children. Pediatrics. 2014;133:563-7. Children's Hospital accessed September 10, 2025 9



https://www.childrenshospital.org/departments/general-pediatrics/clinician-resources/label-drug-prescriptions
https://www.childrenshospital.org/departments/general-pediatrics/clinician-resources/label-drug-prescriptions
https://www.childrenshospital.org/departments/general-pediatrics/clinician-resources/label-drug-prescriptions
https://www.childrenshospital.org/departments/general-pediatrics/clinician-resources/label-drug-prescriptions
https://publications.aap.org/pediatrics/article/133/3/563/32274/Off-Label-Use-of-Drugs-in-Children
https://publications.aap.org/pediatrics/article/133/3/563/32274/Off-Label-Use-of-Drugs-in-Children
https://publications.aap.org/pediatrics/article/133/3/563/32274/Off-Label-Use-of-Drugs-in-Children
https://publications.aap.org/pediatrics/article/133/3/563/32274/Off-Label-Use-of-Drugs-in-Children
https://pubmed.ncbi.nlm.nih.gov/24567009/
https://pubmed.ncbi.nlm.nih.gov/24567009/
https://pubmed.ncbi.nlm.nih.gov/24567009/
https://pubmed.ncbi.nlm.nih.gov/24567009/
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Children deserve medicines + dosages adapted to their needs

Looking beyond the label for prescription guidance

Dosage recommendations needed:
effective treatment / toxicity, updated evidence-based, available in emergency: patient safety issue

Without a pediatric label providers must rely on their best judgment and the best evidence.

Sources for evidence for providers:

« Peer-reviewed literature

« Consensus statements, (AAP) policies and practice guidelines

« Information from organizations such as the Cochrane Collaboration and UpToDate

"Providers should rely on their own and their colleagues' expertise, as well as on any expert
opinions and trial data they can access”

Goal: independent expert consensus-based dosage recommendations
o $ — to increase efficacy and prevent toxicity of
drug prescription and administration in children
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Heilmittelgesetz /
Loi sur les produits
thérapeutiques (2018)

Art. 67a' Provision of information
about the use of medicinal products
in certain population groups

'In order to improve safety in the use of medicinal products in paediatrics,
the Federal Council may allow for the collection, harmonisation, evaluation
and publication of data relating to the prescription, supply and use of
medicinal products.

? The Confederation may arrange for a database to be established and
operated by third parties for this purpose. This database may not contain
personal data.

in force since 1 Jan. 2018 11



%Y SWISSPEDDOSE  Swiss Database for Dosing Medicinal Products in Pediatrics (SwissPedDose)
aims to increase the safety of the use of drugs in children

Medical professionals in pediatrics have access to dosage recommendations
developed in a standardised harmonisation process throughout Switzerland

Association

The SwissPedDose association
operates the national database
and is responsible for

coordinating the harmonisation.

The founding members of the

association are the 8 largest

children’s clinics in Switzerland
(Category A children's hospitals),
GSASA and pédiatrie schweiz.

More ...

Task

The Swiss Federal Office of
Public Health (FOPH) has
commissioned the

SwissPedDose association to

operate the database. The legal

basis for the creation of the
national database was
established by Article 67a of the
Therapeutic Products Act (TPA).

More ..

Harmonisation
process

The dosage harmonisation
process is based on a
standardised process. The
Category A children’s hospitals in

Switzerland are key players in

this process. They provide the

basic data, evaluate and jointly
decide on dosage

recommendations.
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Harmonisation of dosage recommendations for children

« By SwissPedDose and its 8 children’s hospitals
« Finding national expert consensus in a unique harmonisation process
« using an online tool to discuss cases (individual dose recommendations)

2¥ SWISSPEDDOSE

Dosage request
(Drug-ROA-Indication)

Dosages in

Hospital
_ Data experts

8 x Data supply

* Hospital pharmacists 6

Internal

Collége A Hospitals -
i
Literature review

!

Dosage
suggestion

dosing
guidelines

1

8 x Expertise

» Harmonisation experts®
General paediatricians
Infectiologists

Harmonisation tool

N

Dissent Consensus

l

Nationally harmonised
dosage recommendation

\ Publication

Neonatologists

V]

Specialists

* Financed by FOPH (contracts with hospitals)

Tilen et al. Development of the Swiss Database for dosing medicinal products in pediatrics. Eur J Pediatr 2022

OO0
— Y

Publication

\ 4

XML File
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Ibuprofen — Algifor Junior
(Information for professionals)

Galenische Form und Wirkstoffmenge pro Einheit
1 Dosis zu 5 ml Suspension enthalt 100 mg Ibuprofen.
Indikationen/Anwendungsméglichkeiten

Rheumatische Erkrankungen (juvenile rheumatische Arthritis) bei Kindemn Gber 2 Jahren.

Fieberhafte Krankheitsbilder bei Infektionskrankheiten.

[ ]
Schmerzzustande wie z.B. nach Verletzungen sowie postoperativ (z.B. nach Zahnextraktionen, kleineren chir

0 bis 30 mg Ibuprofen pro kg Kérpergewicht, aufgete@

Dosierung/Anwendung
Die ubliche tagliche Dosierung betra

Abstand zwischen 2 Einnahmen: 6 bis 8 Stunderm:

Kontraindikationen:

Sauglinge < 6 Monate und Kinder < 5 kg Gewicht

Concerns for age < 6 months

Adverse gastrointestinal effects
Risk of renal failure

Increased risk of necrotizing fasciitis
Reye's Syndrome

Evidence from literature:

1. Efficacy & safety
(Ziesenitz V, Paediatr Drugs. 2017; 19:277)
« Assessment of safety and efficacy in infants (11
studies, 39293 patients, > 207 children < 6 months)
« Conclusion: short-term use (< 3 days) relief of
fever/ pain: safe >3 months, body weight > 5-6 kg
Recommended dose: 5-10 mg/kg 3-4x daily, max.
30-40 mg/kg/day)

2. AE of ibuprofen in infants
(Walsh et al, PLoS One. 2018;13:60199493)

Infants (n: 31560) < 6 vs. 6-12 months of age

« Gl and renal AEs not higher in infants < 6 months

Infants < 6 months of age

» AEs increased in infants < 6 months with ibuprofen
compared with those with paracetamol alone

3. Proposition in tool, discussion among experts
— harmonisation successful, all documented in tool

14



(3 https://db.swisspeddose.ch/search/?_search_en=ibuprofen
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29 SWISSPEDDOSE

A-Z O ibuprofen

Ibuprofen:
Recommendation

No concerns for use in
children 3 to 6 months of age

EMA Assessment: proposal 5 kg as limit (no age range)
-> not implemented (regul. required: age must be included)

Licensed in UK (Nurofen)

infants 3-6 months & >5 kg: 50 mg 3x daily (= 5-10 mg/kg/dose)
BNFc:

5 mg/kg 3-4x/day (1-2 months),

50 mg/dose 3x a day, maximum daily dose

to be given in 3-4x; maximum 30 mg/kg/day (3-5 months)

Ibuprofen (PO)

Indication: Pain, fever

Dosage recommendation

Age

Dose

Frequency

Maximum individual dose (%)
Maximum daily dose (7)
Route of administration

Remarks

Dosage recommendation

Age

Dose

Frequency

Maximum individual dose (%)
Maximum daily dose (7)
Route of administration

Remarks

3 month(s) to 18 year(s)

5—7.5 mg/kg/dose

4 % daily

10 mg/kg/dose, up to 600 mg/dose
30 mg/kg/day. up to 2400 mg/day
per ora

CAVE: renal impairmant

3 month(s) to 18 year(s)

7.5 =10 malkg/dose

3 x daily

10 mg/kg/dose, up to 600 mg/dose
30 mg/ko/day. up to 2400 mg/day
per ora

CAVE: renal impairmant

Feedback References

Products

Last updatec: 2023-06-17

15
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Harmonisation process and Harmonisation status

Documented harmonization process
based on current scientific literature

and expert consensus with regular Harmonisation status
update cycles W Substances 634 737
29 700 F :
DoSAGE Dosage recommendations 604
REQUEST 6[}0 -
N 508
In-hospital dougo.qucry 5 DD B
SEY S S 1o 393
323
National pediatric : . -
orug dose By e, 300 221 2300 245
R MONGATION from SwissPedDose 186
200 F 147
102 100 115
7l 100 34 I I I
& XY from SwissPedDose
Harmonisation \‘:‘:Y'V U _- I . : I I : I :
(o) ﬁﬁ' Dissefn'l_co;\senshuso t;f éhh.t:‘;\anf\o;;sat'io? experts
Ry OOt frim the 8 ohBckeuls hesplak Mar 18 Mar19 Mar20 Mar 21 Mar22 Mar 23 Mar24 Mar 25
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Database (] httpz:ffdb.zwigspedcl:::se.ch,.’de-f- Welcome.

The Swiss Database for Dosing Medicinal Products in Pediatrics (SwissPedDose) aims to increase the
safety of the use of drugs in children and newborns. Medical professionals in the paediatric sector have
access to dosage recommendations that have been developed in a standardised harmonisation
process throughout Switzerland.

Are you a medical professional?
This information is intended for medical professionals only.

Yes, | am a medical professional No, | am not a medical professional

By confirming, you are agreeing to the terms of use

Acetylsalicylic acid (PO)

Indication: Kawasaki disease

Home  Englsh @&

2% SWISSPEDDOSE

x : 1- 25 oF 508 resuits osage recommendation

Children: 1 morth - 18 years (389)
Newborns: birth - 1 maonth (119)

@ >
Buccal (1)
Endotracheal (instillation) (1)
Intramuscular (3)
Irfiltration (1)
Intraosseous (injection) (3)
Intrathecal (infusior) (1)
Intravencus (infusior) (194)
Intravenous (injection) (35)
Nasal (3)
Inhalation oral (3)
Per oral (237)
Rectal (15)
Subcutan (injection) (1)

Acetazolamide (PO)

Indication: Raised intracranial pressure

Acetazolamide (PO)

Indication: Epilepsy

Acetylcysteine (IV)

Indication: Paracetamol poisoning

Acetylcysteine (PO)

Indication: Paracetamol poisoning

Acetylsalicylic acid (PO)

Indication: Antiplatelet effects

Acetylsalicylic acid (PO)

Indication: Kawasaki disease

Age

Dose

Frequency

Maximum individual dose (7)
Maximum daily dose (7)
Route of administration
Remarks

Dosage recommendation
Age

Dose

Frequency

Route of administration

Remarks

1month(s) to 18 year(s)
76 - 20 mgfkg/dose

4 % daily

1000 myg/doss

4000 mag/fday

per oral

High-dose regimen for acute phase.

1 month{s) to 18 year(s)
3 - 5 mg/kg/dose
1 x daily

per oral

Low-dose regimen for acute phase; dosage regimen for postacute phase.

Feedback ‘ ‘ References

‘ ‘ Products

Last updated: 2025-04-08
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Access to SwissPedDose dosage recommendations

For institutions: free software integration file (XML) after each update

For all medical professionals (self identification):

db.swisspeddose.ch
QR code Favicon for homescreen
Free availability of dosage . 3&,'*: s L
recommendations for children
_ _ e ,,,
for all medical professionals ::3;’?' .!:
- based on evidence, ,:':: O O o

* independent national expert

i .:. Y oktion ]

consensus :g-

. . Aciclovir (IV)
 customized to Switzerland g. .‘g[ H1C-Code JosAg0

Indikation: Herp~ ~ephalitis

18
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Access to SwissPedDose dosage recommendations

For institutions: free software integration file (XML) after each update

For all medical professionals (self identification):

db.swisspeddose.ch

Integration in HCI solution
(compendium)

=L . compendium

Produkt Fachinfo Patienteninfo Risik Fotos Ahnlich
G
DAFALGAN Sirup 30 mg/ml Kind ~* ®
mmmmmmmmmmmmmm
Charakteristika Analgetikum, Paracetamol
ATC NO2BEO1 Paracetamol
~ {30 mg)
Therapie Kinderdosierung gemass °$ SWISSPEDDOSE
lllllllllllllll
Indikation 7 Bit
sierung Fieber, schwache bis mittelstarke Schmerzen
Starke Schmerzen, i
Fieber, bis mi ) i
| Persistierender Ductus arteriosus (PDA) (Neonatologie) i
v -
6-9J. (22-30 kg): is: Ye=1 max. is: 3

<12 J. und 4-40 kg: max. 3(-4)xtgl, 15 mg/ka (9-12 J.: max. Tagesdosis: 2g). >

Kinderdosierung und Kalkulator gemass -:@J PEDeDoce
oder Daten gemass 29 SWISSPED DOSE
Kontraindikation

0 akute Hepatitis, aktive L M.

Schwere L i
Meulengracht. >

Scanner: db.swisspeddose.ch, mobile version
link via Swissmedic authorization number in GTIN

2¢ SWISSPEDDOSE — Scanner X

Q Wirkstoff ... X AZ O Swissmedic registered products supported only.

Acetazolamid (PO)

>
Indikation: Erhohter intrakranieller Druck
Acetazolamid (PO) N
Indikation: Epilepsie
Acetylcystein (V) N
Indikation: Vergiftung mit Paracetamol
Acetylcystein (PO) 5

Indikation: Vergiftung mit Paracetamol

19
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Swisspeddose dosage recommendations:

Implementation and use

Database visitors via website increase steadily
From 17000 (2018) to 115°000 (2024),

this in addition to many hospitals and institutions
receiving the regularly updated full xml file.

Implemented in all 8 Swiss A children clinics

Evaluation in hospitals beyond the 8 A-clinics:
increasing use = implementation of SPD dosage

recommendations in every day practice in hospitals:

+ 500 prescriptions 2023 since introduction 2017

Awareness of Swisspeddose in pharmacies:
Survey of retail pharmacies (n=107) 2021:

» Do you know Swisspeddose? 79%

» Do you use/check Swisspeddose? 64%

120000

80000

40000

2018

Dosages
according to SPD [%]

40 60 80 100

20

Visits in web application
(2018-2024)

2019

alimentary

system

222

n=14 (2017)

2020

2021

blood  cardiovascular

system

2017 W 2017
071 Wz 202z M 2023

nw
54.55

n=62 (2017)

system |

2017

55.88

6383

2022

anti- MErvous
nfectives syslal

2017

50.46

21.51

n=34 (2017) n=93 (2017)
n=18 (2023) n=33 (2023) n=94 (2023) n=74 (2023) n=187 (2023) n=16 (2023)
Masterthesis J. Schleiss, 2024

2023

respiratory

m system

2024

2017 2017 ga7s
2022 [ 2023 M 2023

n=117 (2017)

9.3

n=29 (2017)
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Swisspeddose: where we are

Swisspeddose is an interprofessional association with essential support by a college A clinics in
Switzerland and padiatrie schweiz providing drug dosing recommendations for children

Until end of 2025 financed through FOPH (since 2018) based on HMG 67a,
Stakeholders action ongoing for future financing, in the mean time:

Bridging financing for 2026 and 2027 with minimal budget of CHF 80°000/y
to keep the database up to date and available any time

Revenue Streams: it is essential to the purpose that harmonization by independent experts is
maintained for a database with dosage recommendations for children accessible at no cost
in Switzerland: minimal operating budget of CHF 200°000/year

Swisspeddose enables that dosage recommendations (https://db.swisspeddose.ch/)
- are continuously available to all healthcare professionals also 2026, then in its own database
- are kept up to date and the database is developed at a minimal level

Swisspeddose does everything to continue and is looking for and evaluating funding opportunities
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Efficacy and safety in drug dosing for children

Children are not small adults — impact on pharmacokinetics
- absorption, distribution, metabolism, and excretion develops with age

Drug dosage finding for children is along age
- to reach and optimize efficacy and minimize toxicity to be offered in respective galenic forms

Looking beyond the label for prescription guidance
- in absence of label (lack of studies) and absence of information in SmPCs
- drug prescribers for children need sources for evidence- and expert-based recommendations

Swisspeddose provides dosage recommendations for children to medical professionals
- evidence and independent national expert consensus-based
- interprofessional, highly accepted, regularly updated and easily available, so far

This is a significant contribution to improve medication safety in children

Children deserve medicines - and dosages - adapted to their needs
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