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Factors influencing medicines useFactors influencing medicines use
• EML including medicine exists
D f i / il bl• Dosage form exists / available

• Medicine is registered
M di i i li d f i di ti• Medicine is licensed for indication

• Medicine is procured
• Medicine available at reasonable cost• Medicine available at reasonable cost
• Guidelines include EML medicines
• Implementation strategy exists• Implementation strategy exists
• Cultural / social issues related to use of medicines 
considered

• Incentives / counter incentives considered



Research recommendations of EMLc 
committee 

• Pharmacokinetics studies in neonates for examplePharmacokinetics studies in neonates, for example 
oral amoxicillin

• Effects of malnutrition on pharmacokinetics• Effects of malnutrition on pharmacokinetics

• Medicines for resuscitation in neonates, and 
d i i ddetermining proper dosage

• Timing of drug administration in relation to food 
intake when relevant. 



Standards for Conduct of Clinical Trials 
in Children

• Reporting standards (RCTs and CRTs)

• Regulatory standards for new drugs andRegulatory standards for new drugs and 
formulations

• Review of Ethical Guidelines: Identify gaps and• Review of Ethical Guidelines:  Identify gaps and 
inconsistencies in ethical guidelines for research in 
childrenchildren



Data SourcesData Sources

• Survey of Current Guidance for Child Health Clinical Trials.  The StaR 
h ld l h d d f h h h ldChild Health Project: Standards for Research with Children. 

September, 2009.
• Best Practices For Research Involving Children And Adolescents: 

G ti Ph ti l L it di l St di A d P lli ti CGenetic, Pharmaceutical, Longitudinal Studies And Palliative Care 
Research. Centre De Recherche En Droit Public (Crdp), Université 
De Montréal, September 10th  2009.

• International Compilation Of H man Research Protections 2009• International Compilation Of Human Research Protections, 2009 
Edition, Compiled By The Office For Human Research Protections, 
Us Department Of Health And Human Services. Final Version. 

• 14 guidelines: 2 international (WHO CIOMS); 1 regional (EMEA) 1• 14 guidelines: 2 international (WHO, CIOMS); 1 regional (EMEA), 1 
consensus document (ICH), 12 from African countries, and 1 from 
India. 



Inclusion of ChildrenInclusion of Children

• Some ethical guidelines do not mention children at 
llall.

• A few guidelines state that children should be 
included in research studies or that research in included in research studies or that research in
children is beneficial. 
– "The inclusion of children in research promotes their safety 
and well‐being."g

– "indispensible," "necessary"
• Age of children

Different age cutoffs: 12 18 21– Different age cutoffs: 12, 18, 21….
– Neonates rarely mentioned except in context of sample 
collection



Common FeaturesCommon Features

• Recommend special safeguards for consent and eco e d spec a sa egua ds o co se t a d
assent.  
– Conditions under which consent is necessary, procedures 
for assent and dissent of the child, and waiver of consent. 

• Research conducted in children must be justified and 
relevant to the health needs of childrenrelevant to the health needs of children

• Pain management and facilities must be appropriate 
to childrento children

• Ethical review committees should contain pediatric
expertiseexpertise



Risk Benefit RatioRisk Benefit Ratio

• Should less risk be tolerated in children, or shouldShould less risk be tolerated in children, or should 
more benefit be demanded?  

• Should large (above minimal) risks ever beShould large (above minimal) risks ever be 
tolerated? 
– If a child has a fatal condition, should they get an , y g
experimental treatment that is a known risk?  

– For example, should children be candidates for gene 
h di k hi h i ktherapy studies, a known high a risk.

• Placebo controlled studies should be limited



Inclusion of Healthy ChildrenInclusion of Healthy Children

• Excluded if guideline stipulates that children should be included in 
h h h h l k l f h dresearch that has greater than minimal risk only if there is a direct 

benefit to the participant
– direct benefit defined variously to include treatment only or treatment, 

diagnosis prevention (ie vaccine testing)diagnosis, prevention (ie, vaccine testing)

• Could be included if 
– the risks are negligible– the risks are negligible
– risks comparable to a risk to which the child would be exposed in ordinary 

life or routine medical care
– the least vulnerable children (e.g. older children) are considered first
– the research has the prospect of major scientific or medical significance
– generalizable knowledge about the child’s disorder or condition that is of 

vital importance is gained



Inclusion of Healthy ChildrenInclusion of Healthy Children

• Pharmacokinetic (PK) studies could be precludedPharmacokinetic (PK) studies could be precluded 
by the criterion requiring direct benefit
– Few guidelines specifically states that PK studies should– Few guidelines specifically states that PK studies should 
be conducted in children 



Timing of Studies in ChildrenTiming of Studies in Children

• Studies in children should always be carried outStudies in children should always be carried out 
after the phase III clinical trials in adults.  
– Studies in children were considered permissible– Studies in children were considered permissible 
without initial testing in adults only if the drug had a 
therapeutic value in a primary disease of the children.  p p y

• Phase 4 studies of safety in children were 
generally considered permissible as long as theygenerally considered permissible as long as they 
were not being conducted for marketing purposes



Payments to ParticipantsPayments to Participants

• Majority of guidelines that do mention payments allow 
reimbursement and compensation
– reimbursement payment ‐ compensates the parents and the child for their 

expenses incurred by their participation, such as transportation, meals and 
lodging

– compensation payment ‐ compensates the parents and the child for their 
time and inconvenience

f h b• A few prohibit incentive payments – encouragements to participate
• Lack of clarity about payments to parents and /or children  

– Some that only children, and not parents, can be paid.  y , p , p
– No consistency about whether appreciation payments should be disclosed to 

children.  



Ongoing activitiesOngoing activities

• Review existing evidenceReview existing evidence 
• Develop appropriate standards and capacity for 
the conduct of clinical trials in children in resourcethe conduct of clinical trials in children in resource 
poor settings 

• Encourage development of appropriate dosageEncourage development of appropriate dosage 
forms of medicines for children;

• Promote access to essential medicines for childrenPromote access to essential medicines for children
• Scale up established interventions that result in 
better use of medicines in children.better use of medicines in children.





QuestionsQuestions

• Should guidelines contain a positive statementShould guidelines contain a positive statement 
that research in children is necessary and 
beneficial to children?

• Can an acceptable risk benefit ratio for children be 
defined, including a clear distinction of how this 
might differ from an acceptable ratio in adults?

• Can studies of diagnostic tests or preventive 
interventions be considered to directly benefit 
participating children?



QuestionsQuestions

• Should the timing of clinical trials in children,Should the timing of clinical trials in children, 
relative to studies conducted in adults, be 
reconsidered?

• What is the best way to conduct ethical PK studies 
in children, particularly healthy children?

• What is the best way to conduct ethical tests for 
safety in children, particularly healthy children?

• Can more specific guidance regarding payments to 
children and parents or guardians be developed?



Bill & Melinda Gates Foundation 
project

• Promote research and development of essential medicines for children, by 
d f f d h ldreviewing existing evidence for priority treatments for some diseases in children, 

developing appropriate standards and capacity for the conduct of clinical trials in 
children in resource poor settings 

• Filling knowledge gaps for priority medicines for children and encouraging• Filling knowledge gaps for priority medicines for children and encouraging 
development of appropriate dosage forms of medicines for children;

• Promote access to essential medicines for children in priority countries by 
promoting their inclusion in national essential medicines lists, treatment p g ,
guidelines and procurement schemes; working with drug regulatory authorities 
to expedite regulatory assessment of essential medicines for children; and 
developing measures to monitor and manage their prices; 
P i d f di i f hild b li bli h d• Promote improved use of medicines for children by scaling up established 
interventions that result in better use of medicines in children in two priority 
countries. 



Specific targetsSpecific targets

• Upstream• Upstream 
– Global position on dosage forms
– Global standards for research & regulation
– New FDCs – malaria, HIV, TB
– Progress on missing medicines – eg antibiotics, analgesics

• ImplementationImplementation
– Advocacy across professional groups
– EML, guidelines, policy interest in Africa, India 

D t i i d l h i i Af i d I di– Data on pricing and supply chains in Africa and India
– Work on use of medicines in Africa



LiquidsLiquids

• Short shelf lives 

• Often require refrigeration

• Bulky and heavy 
(issue for storage and transport)



Solid formulationsSolid formulations

Powders for suspension

• Mixed correctly with sterile fluidsy
• Affected by humidity

Chewable tablet

• Tolerated by children two years y y
and older

• Limited dose variation



Survey of 29 countries:
P bl id tifi d f th tProblems identified for other acute 
and chronic illnesses in childhood

• A ailabilit of s itable form lations• Availability of suitable formulations
– Vitamins & minerals, some antibiotics and anti‐infectives, anti‐epileptic 

medicines, cardiovascular medicines, cytotoxic drugs

• Costs of medicines
– Anti‐infective agents, cytotoxic drugs, insulin pens, steroid inhalers for 

asthma vaccinesasthma, vaccines

• Other issues
– Lack of standardised dosing measures, breaks in cold chain for vaccines, 

storage costs for drugs, lack of paediatric guidelines and formulary



Are essential medicines for children 
available?

Proportion of medicines in EML, STGs, CMS and NGO stores
100
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Availability of 22 medicines for children from International 
NGO Medicine Suppliers

25

15

20

av
ai

la
bl

e 

10

15

be
r o

f m
ed

ic
in

es
 a

5

N
um

b

0
1 2 3 4 5 6 7

NGO Medicines Suppliers

Department of Essential Medicines & Pharmaceutical Policies
TBS 2008 (27)



Ratio of liquid/solid dosage form prices for sample ofRatio of liquid/solid dosage form prices for sample of 
ARVS 
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Terms of reference for sub committeeTerms of reference for sub committee
(1)To  prepare  a  list  of  medicines  for  children,  based  on  their  clinical  needs  and the  burden  of  disease,  that  the  

WHO  Expert  Committee  on  the  Selection  and  Use of  Essential  Medicines  can  use  to  revise  and  regularly  p g y
update  the  WHO  Model  List of  Essential  Medicines  to  include  missing  essential  medicines  for  children:  

(2)   To  determine  suitability  criteria  for  dosage  forms  of  medicines  for  children,  with  particular  attention  to  
conditions  prevailing  in  the  developing  countries:  

(3)   To  review  the  feasibility  of  manufacturing  appropriate  formulations  for  those  priority  medicines  for  which no  ( ) y g pp p p y
dosage  form  for children  currently  exists,  specifically  considering  requirements  for  use  in  resource‐limited  
settings  and  availability  of  data  on  efficacy  and  safety  in  the  appropriate  age  groups:  

(4)   To  identify  the  clinical‐research  gaps  regarding  safety  and  efficacy  of  essential  medicines  for  children  in 
order  to  improve  suboptimal  prescribing  and  dosing,  and  to  facilitate  regulatory  approval  of  paediatric  
formulations: 

( ) h h l d f l d(5)   To  report  to  the  Expert  Committee  on  the  Selection  and  Use  of  Essential  Medicines  in  2009.

Department of Essential Medicines & Pharmaceutical Policies
TBS 2008 (29)
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The WHO Model List of Essential 
M di i i d l d d lMedicines is a model product, model 

process and public health toolp p
• Independent Membership of the Committee, 

careful consideration of conflict of interest 
• Transparent process  standard application  web • Transparent process, standard application, web 

review
• Link to evidence-based clinical guidelines

S t ti  i f ti  ffi  • Systematic review of comparative efficacy, 
safety, cost-effectiveness and public health 
relevance 
R id di i ti  l t i  • Rapid dissemination, electronic access

• Regular review

Department of Essential Medicines & Pharmaceutical Policies
TBS 2008 (31)



The essential drugs concept isThe essential drugs concept is 
nearly universal 

Countries with an official selective list for training, supply, reimbursement or related health objectives.  
Some countries have selective state/provincial lists instead of or in addition to national lists

Department of Essential Medicines & Pharmaceutical Policies
TBS 2008 (32)

Some countries have selective state/provincial lists instead of or in addition to national lists.



The WHO Essential Medicines Library: 

WHO Model

WHO
Model List

WHO Model 
Formulary
(search)

Model List

Department of Essential Medicines & Pharmaceutical Policies
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The WHO Essential Medicines Library, 
status 2005

Selection

status 2005

Summary of clinical guideline

WHO M d l

Clinical guideline RPS

WHO clusters WHO/EDM

WHO/EC Cochrane Guideline

WHO
Model List

Reasons for inclusion
Systematic reviews

WHO Model 
Formulary

WHO/EC, Cochrane,  Guideline 
Clearing House 

Model ListSyste at c e e s
Key references

Li k t i
Quality information:

B i lit t t
MSH

UNICEF

WHO/QSM
Statistics:

ATCLink to price 
information

- Basic quality tests
- Intern. Pharmacopoea
- Reference standards

UNICEF
MSF

- ATC
- DDD

WCCs 
Oslo/Uppsala

Department of Essential Medicines & Pharmaceutical Policies
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Oslo/Uppsala
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Process

Application 
lodged

Reviewed internally, 
published on  web 

External expert review and 
comment

Public comment
WHO department 

comment

Expert Committee 
review and 

recommendation



What could be done – medicines and 
vaccines?

• Vaccines • Antiretrovirals
– Measles, pneumococcus, Haemophilus 

influenza B, tetanus
– Others?

• Flexible solid oral dosage forms of 
medicines

– Fixed dose combinations
– Options for treatment – second line

• Antimalarials
– Artemesinin combinationsmedicines

– Oral rehydration salts + zinc
– Public health pack of oral antibiotics –

amoxicillin
– Single use injectable antibiotics –

ceftriaxone gentamicin

– Fixed dose combinations

• Tuberculosis
– Fixed dose combinations
– MDR treatmentceftriaxone, gentamicin

• Newborn care
– Prevention of sepsis (topical)
– Treatment of sepsis ‐ antibiotics
– Caffeine citrate, surfactant?

• Neglected tropical diseases
– leishmaniasis
– Sleeping sickness
– others

Department of Essential Medicines & Pharmaceutical Policies
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The Essential Medicines Target

All the drugs
in the world

Registered medicines
National list of
essential medicines

in the world

Levels of use

S SCHW
dispensary

Supplementary
specialist
medicines

Health center
Hospital

Referral hospitalp

Private sector

Department of Essential Medicines & Pharmaceutical Policies
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History of the WHO Model List of 
Essential Drugs

1977 Fi t M d l li t bli h d  ± 200 • 1977 First Model list published, ± 200 
active substances

• List is revised every two years by WHO • List is revised every two years by WHO 
Expert Committee
– Efficacy, safety, public health needEfficacy, safety, public health need

• Latest revision 2009 – 350 active 
substances

Department of Essential Medicines & Pharmaceutical Policies
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Medicines landscape
product

researchsupply

policyuse
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The story so far….The story so far….

• August 2006: WHO‐ UNICEF consultation on essential medicines for childrenAugust 2006: WHO UNICEF consultation on essential medicines for children
• January 2007 – Executive Board Resolution – Better Medicines for Children
• March 2007 – Expert Committee recommendation for Sub‐committee
• May 2007 – WHA resolution, EB resolution

J l 2007 S b C itt fi t EML f hild• July 2007 – Sub Committee, first EML for children
• October 2007 – extraordinary Expert Committee meeting
• December 2007 – 'Make medicines child size' launch
• September 2008 – second Subcommitteep
• October 2008 – Gates Foundation project
• March 2009 – Expert Committee, 2nd EMLc
• October 2009…… 

Department of Essential Medicines & Pharmaceutical Policies
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The supply chainThe supply chain

Selection

Forecasting

Procurement
Warehousing

DistributionDistribution

Storage

Use

Department of Essential Medicines & Pharmaceutical Policies
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Developing better medicines for 
childrenchildren

• Medicine
• Optimal antibiotics for neonatal infection cf dose, form?
• Topical products for skin diseases?
• Medicines for treating mental health conditions in children?
• Medicines for managing pain?

• Dose 
• In neonates (generally)?• In neonates (generally)?
• Weight, height, age – and malnutrition?
• For specific medicines – eg TB, some antibiotics, malaria?

• What are optimal dosage forms of medicines for children?
• How best to enhance administration, adherence (and affordability) – packaging, labelling?  , ( y) p g g, g
• In different settings?
• How much does age matter, and for what?
• Does taste matter?
• How simple is suitable? (standard platform, liquids) 

Department of Essential Medicines & Pharmaceutical Policies
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P di t i f l ti iPaediatric formulation issues 

• Technical difficulties of manufacturing 

• Storage and preparation 

• Impact of various climates

• Taste of the medication

Department of Essential Medicines & Pharmaceutical Policies
TBS 2008 (45)• Local factors and practice





Better Medicines for Children

Policy Essential Medicines List, regulatory guidance

Information & 
advocacy

Formulary, updated treatment guidelines, 
stakeholders involvementadvocacy stakeholders involvement

Clinical trials, procurement, supply chain Market & supply

Measurement/

data collection Medicine availability, prices, usedata collection

Interventions

Medicine availability, prices, use

Behaviour change strategies to improve usete e t o s Behaviour change strategies to improve use


