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Introduction

Three quarters of all medications marketed today do not
carry Food and Drug Administration (FDA) approved
labeling for use in neonates, infants, children and
adolescents. This has been stated by the pediatric
pharmacology research unit Network which is established
by the national institute of Child Health and Human
Development in the United States. It is shocking to note
that few drugs, only approximately 20% of all drugs
marketed in the United States, have been labeled for use
by infants and children. Eighty percent or more of drugs
approved since 1962 have been approved and labeled for
use in adults with a disclaimer in the labeling that they are
not approved for use by children (as indicated by the
American Academy of Pediatrics in September 12,1996).
Many commercially available drugs are only licensed for
use in adults and are not used according to the product
licensing in pediatric practice.

Only minorities of the currently marketed drugs have
undergone pediatric clinical trials and have approved
labeling for use in children. These include common
antimicrobial agents, medications for fever, vaccines and
some asthma and allergy medications. However, most
drugs used to treat illnesses in children have never been
formally tested or approved for pediatric use and lack even
basic dosage recommendations for children in their
labeling. These include such routinely used medications as
dopamine (used to treat shock), cisapride (used to treat
abnormal regurgitation of stomach contents in infants and
small children), ketorolac (the only available injectable non-
narcotic pain reliever), midazolam (used as a sedative and
to treat convulsions) and adenosine (used to treat life
threatening abnormal heart beats) and the list is much
longer.
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The treatment of pediatric patients with drugs in hospitals is
being impeded by a shortage in the availability of licensed
drugs in an appropriate formulation. There are several
reasons for this situation, ethical problem of research in
children, the reluctance of parents to allow their children to
participate in drug trials and the technical challenges small
study participants bring along. Possibly because of the
underestimation of the problem, there is a lack of funding
from governments, health care providers and industry. As a
result, pediatric drug trials are relatively scarce and in
many cases contain only a limited number of patients. The
purpose of licensing is to ensure that medicines are
examined for safety, efficacy and quality. Most medicines
administered to adults have a product license that outlines
the particular indication, dose and route of administration
for a drug. However, many medicines used for children are
not licensed for use in children or are used outside the
terms of product license (‘off label’). This means that the
risks or benefits of using a drug in that particular situation
have not been examined by the licensing authority.

The aim of this review is to emphasize the need to make
studies and to focus on dosing and safety data for children
in an appropriate pediatric population a requirement during
clinical trials of each new drug with potential use by
children.

This review also discusses the operation of the licensing
system and the use of unlicensed and off-label drugs in
children.
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The Licensing System and the Role of the Medicines
Control Agency (MCA):

The Medicines Act 1968 requires that all medicines
manufactured or marketed must have been licensed by the
Licensing Authority, which the Health Minister is acting
through the MCA, an executive agency of the Department
of Health. As previously stated, the licensing system is
designed to ensure that medicines are examined for
efficacy, safety and quality. Pharmaceutical companies
apply for Product License (PL) for a particular drug and
their submission includes the indication, dose, route of
administration and age group of patients for whom this
particular drug is applied. When first submitted for
licensing, the amount of information on pediatric use may
be limited or absent, leading to statements in the data
sheet such as contraindicated in children or insufficient
information to recommend use in children. 1-8

Recent European legislation allows a license application in
one EU country to apply to all of the member states and
replaces product licenses with ‘Marketing Authorization’
(MA) and the data sheet with a ‘summary of product
characteristics’.

Licensing  arrangements  constrain  pharmaceutical
companies but not prescribers. The Medicines Act 1968
and European legislation makes provision for doctors to
use medicines that do not have a PL or MA (Unlicensed)
and for purposes other than stated in the PL or MA.

Off-Label Drug Use

‘Off-Label’ is an Americanization (or short hand term)
describing the use of licensed medicines outside the terms
of their PL or MA. .46 Use of a medicine may be ‘off-label
for one of several reasons:-

1. Dose: Medicines may be given at doses other than
those stated in the PL or MA.

Example: ipratropium bromide nebulizer are licensed to be
given up to three times daily but in hospital practice are
used more frequently than this.
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2. Indication: Medicines may be used for indication other
than those stated in the PL or MA. 2

Example: Epoprostenol is licensed as an alternative to
heparin during dialysis. It is used as a vasodilator in
primary pulmonary hypertension of the newborn and for its
antiplatelet action in the treatment of disseminated
intravascular coagulopathy.

3. Age: Medicines may be used outside their licensed age
range. Some medicines are ‘not recommended in
children. 8

Example: The PL for omeprazole states ‘there is no
experience of the use of omeprazole in children’ although it
is frequently used in this age group. Other medicines are
licensed for use in children but only at a specific age range.
Example: salbutamol syrup is not licensed for children less
than two years of age, yet it is frequently used in this age
group.

4. Route: Many medicines are given by unlicensed route.

Example: vitamin K injection is often administered orally to
newborns to prevent hemorrhagic disease because there is
no suitable licensed preparation.

5. Contraindications: Many medicines are contraindicated
for use in children.

Example: Aspirin is not recommended for use in children
because of its association with Reyes syndrome. However,
aspirin is used for its antiplatelet action in the treatment of
Kawasaki disease and in some cardiac patients.

Other examples of off-label medicines used in infants and
children are shown in table (1).

Unlicensed Drug Use

The use of medicines without a PL or ML can be classified
as follows:-

1. Modifications to a Licensed Medicine.

The PL specifies the form, appearance and packaging of a
medicine and any changes to these characteristics render
the medicine unlicensed.
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This includes extemporaneous dispensing, the common
practice of taking an ‘adult’ dose and turning it into a
preparation suitable for a child such as an oral liquid. &

Examples: Preparation of ciprofloxacin suspension from
tablets.

2. Medicines that are licensed but the particular
formulation is manufactured under a ’special’
manufacturing license.

This may be because the adult preparation is not suitable
for use in children and there is a need for a smaller dosage
form. 8

Example: Digoxin pediatric injection (100 microgrammes
per ml).

In other cases, there may be no suitable licensed dosage
form.

Example: Flecainide suspension.

3. Medicines that are not licensed but are produced
under a ‘special’ manufacturing license.

These may be novel medicines that are not commercially
viable for a manufacturer to take through the licensing
process (the so-called ‘orphan drugs). !

Examples: Caffeine injection for apnea of prematurity and
sodium phenylbutyrate injection for the treatment of
hyperammonaemia. The ‘special’ manufacturing license is
granted to suitable National Health Service (NHS) or
commercial manufacturers and is concerned with the
quality assurance of the manufacturing process. It does not
include the assessment of safety, quality or efficacy of the
manufactured medicine provided by the PL or MA
application.

4. Use of Chemicals as Medicines.

In some pediatric diseases, particularly rare metabolic
disorders, there may be a need to use chemicals as
medicines because there are no licensed medicines
available and no pharmaceutical material of recognized
standard.
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5. Medicines Used Prior to the Granting of a License.

These may be medicines for which a PL is awaited (named
‘patent’ medicines).

Further examples of unlicensed drug use are given in
table (2).

Table 1: Examples of off-label drug use.

Off-Label Examples

Dinoprostone is licensed as an oxytoxic agent but
is used in pediatric cardiac patients to maintain a
patent ductus arteriosus.

Immunoglobulin (Sandoglobulin®) is licensed for
the treatment of idiopathic thrombocytopenic
purpura and hypogammaglobulinemia but is also
used in the treatment of Kawasaki disease and
epilepsy.

Dalivit® multivitamin drops are licensed for infants
less than one year in a dose of 0.3 ml daily. In
cystic fibrosis patients, 1ml daily is given.
Salbutamol (Ventolin®) nebulES are licensed in
adults for doses of up to 40mg daily. In practice,
older children may receive up to 60 mg daily.

Indication

Dose

Diazepam (Stesolid®) rectal solution is not licensed
for children less than one year. Fluticasone
(Flixotide®) inhalers are not recommended under
the age of four years.

Amiloride  (Midamor®)  tablets are  not
recommended for use in children.

All these drugs are used outside the licensed age
range.

Age

Adrenaline injection is nebulised to treat group.
Potassium Chloride 15% injection is given orally as
a potassium supplement.

Lorazepam (Ativan®) injection is used rectally to
treat status epilepticus.

Route

Ciprofloxacin (Ciproxin®) is not recommended in
children because it has been linked to arthropathy
in weight bearing joints of immature animals.
Tetracycline is not recommended in children
because it is selectively taken up in developing
bones and teeth and may lead to dental staining
and hypoplasia.

Contraindication
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Table 2: Examples of Unlicensed Drug Use. 8

Reasons of Unlicensing Drug Examples
Modification to licensed Amiodarone suspension
medicine. e.g.: extemporaneous  Cyctosporin eye drops
preparation by a central

Intravenous Additive.

Medicines which are licensed but ~ Frusemide 10mg/ml

the particular formulation is suspension

manufactured under a ‘Special’ Hydralazine 12.5 mg tablets

license Propranolol solution
5mg/5ml

Chemicals used as medicines Betaine powder
Sodium phenylbutyrate

Tobramycine powder

Novel medicines available as
‘special’ medicines

Caffeine injection
Nitric oxide gas
Tolazoline injection

Imported medicines Chlorothiazid (Diuril®)

Discussion

The product license for a drug is not actually published, but
the product data sheet acts as a summary of the product
license. Unfortunately, many data sheets are ambiguous in
their statements for use in children. Making it difficult for
health professionals to make informed decisions on the
risk, benefits of using a medicine for a particular indication
and often whether or not it is licensed in children, there is a
need to improve the provision of pediatric information
within the data sheets. Prescribing an unlicensed or ‘off-
label medicine is not illegal, but it is a risk management
that needs to be addressed.

In 1968, H. Shirkey an American pharmacologist, used the
term ‘therapeutic orphans’ to describe the exclusion of
infants and children from approved indications for most
drugs approved by the Food and Drug Administration
(FDA). ® There has been no improvement over the last 30
years with approximately 80% of the drugs approved by the
FDA having a disclaimer for use in children. 10.11
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The reasons for a drug being unlicensed in children are
many. It is often because the drug has not been tested in
children. This may be due to financial constraints or
because of the apparent difficulties with trial design and
ethics testing drugs in children. This is unacceptable, as
children deserve the same safeguards as adults.

There has only been one published study that has looked
at the extent of unlicensed ‘off label’ drug use in the UK. 1
This was undertaken on a pediatric intensive care unit and
found that 35% of all drugs prescribed were unlicensed or
used off label. 70% of all patients received one or more
unlicensed or ‘off-label’ drugs. There is clearly a need for
further research to quantify the extent of the problem in
other areas, both in hospital and in the community.

In the US, unlicensed and off-label drug use has been
recognized as an important issue and several initiatives
have been investigated by the FDA and National Institute
of Child Health and Human Development that promise to
increase the number of drugs studied and labeled for
children. 8 1213 Similar schemes have been set up in
Australia and Canada. *

In the UK, a joint working party of the British Pediatric
Association (now the Royal College of Pediatrics and Child
Health) and the Association of the British Pharmaceutical
Industry have produced a report on ‘the licensing of
medicines  for children.” This report has made
recommendations that the MCA should be seen to support
and will encourage pharmaceutical companies to seek
product licenses for the many medicines used in children.

Surveys in the United Kingdom by Turner at el, and by
others, 1 15- 20 have shown that many drugs prescribed to
children in pediatric, and especially neonatal care are not
licensed for children, or are prescribed ‘off label' (i.e.,
outside the terms of the product license). In the United
States, about 80% of all drugs approved for the market lack
partial or complete information in the label pertaining to use
in pediatric patients. 10. 21,22
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The US food and drug administration has implemented
new regulations to increase the number of drugs available
for pediatric use. 2324 In Europe, similar changes are under
discussion, currently only with very limited success. 2> 26

Conclusion

Prescribing an unlicensed or ‘off —lable’ medicine is not
illegal, but it is a risk management that needs to be
addressed. So that the recognition of the importance of
studying drugs for use in children and the establishment of
various initiatives is to be applauded.
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