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a b s t r a c t

The aim of this Delphi survey is to develop common definitions for unlicensed and off-label drug use in
children to be used for research and regulatory purposes.

After a literature review on the current status of unlicensed/off-label definitions, a two-stage, web-based
Delphi survey was conducted among experts in Europe. Their opinion on concerns, rules and scenarios
regarding the unlicensed and off-label use of medicines were obtained. Results were then consulted with
the European Medicines Agency (EMEA) before the final proposal was circulated to participants.

Eighty-four experts were invited to participate (scientists, health professionals, pharmaceutical compa-
nies, regulatory agencies), 34 responded to the first round questionnaire and participated in subsequent
rounds. Consensus was reached for the majority of questions. The lowest level of consensus reached was
for questions related to a different formulation or if a drug was given although contraindicated. At the final
step, 85% of the responding experts agreed on the proposed definition for off-label (use of a drug already
covered by a Marketing Authorisation, in an unapproved way) and 80% on the definition for unlicensed
(use of a drug not covered by a Marketing Authorisation as medicinal for human use), respectively.

Results will facilitate the conduct of pharmacoepidemiological studies and allow comparison between
different countries. The Delphi panel agreed that the definitions should be circulated within the scientific
community and recommended to be adopted by relevant regulatory authorities.

© 2008 Elsevier Ltd. All rights reserved.

1. Introduction

Medicines are frequently prescribed to children without being
approved for the paediatric population [1–5]. Although the use
of ‘off-label’ and ‘unlicensed’ drugs in children is widespread in
Europe and worldwide, there is no common scientific and regu-
latory approach to this phenomenon and, in particular, a shared
definition is missing [6].

∗ Corresponding author. Tel.: +39 0382 25075; fax: +39 0382 536544.
E-mail address: aceci@cvbf.net (A. Ceci).

1 On behalf of the TEDDY Network of Excellence.

According to Article 42 and 43 of the European Paediatric Reg-
ulation [7], data available on existing use of medicinal products
will have to be collected and shared among Member States of the
European Union in the near future. Based on this information, an
inventory of therapeutic needs will be established by the European
regulatory body. The lack of a common definition makes compari-
son between different countries difficult [7,8].

Furthermore, a common definition will facilitate rigorous
pharmacoepidemiological studies, encouraging the adoption of a
common European policy addressing ‘off-label and unlicensed use’
in the paediatric population.

The aim of this Delphi survey was to obtain consensus on
common definitions for unlicensed and off-label use of medicines
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Table 1
Composition of the expert panel.

Invited, % (n) First round, % (n) Second round, % (n) Third round,a % (n)

Health professionals 14.3 (12) 20.6 (7) 21.7 (5) 25.0 (5)
Industry 8.3 (7) 8.8 (3) 13.0 (3) 10.0 (2)
Regulatory 20.2 (17) 14.7 (5) 8.7 (2) 20.0 (4)
Scientists 52.4 (44) 55.9 (19) 56.5 (13) 45.0 (9)
Other 4.8 (4) 0 0 0

Total 100 (84) 100 (34) 100 (23) 100 (20)

a The third questionnaire was applied to obtain agreement on the definition from the experts.

in children in order to improve the use of the European official
regulatory terminology and facilitate pharmacoepidemiological
research.

2. Materials and methods

2.1. Literature review

In designing the first questionnaire, previous definitions for
“unlicensed” and “off-label” drug use were identified. A systematic
literature review was conducted with a PubMed search of doc-
uments published from 1995 to 2005, containing the following

combination of words: “children, prescriptions, unlicensed, off-
label” (limits: under 18 years).

Following screening, the relevant papers providing useful defini-
tions were further investigated; similarities and differences among
the sources were evaluated.

2.2. Questionnaire

Based on the results of the literature review, a Delphi survey
(questionnaire) was designed and conducted using a web-based
application [9,10]. The Delphi is a group facilitation technique that
seeks to obtain consensus on the opinion of “experts” through a

Fig. 1. Schematic description of the survey.
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Table 2
Questions applied in the first and second round of survey including consensus level.

Questions Consensus level
first round, % (n)

Consensus level
second round, % (n)

PROCESS (P)
P.1.1. A unique definition of the ‘off-label’ and ‘unlicensed’ terms at the European level
could be useful for professionals, Health Authorities and Pharmaceuticals firms involved
in paediatrics

≈95% (32)

P.1.2. An internationally agreed definition of ‘off-label’ and ‘unlicensed’ use is needed at
the ICH (International Conference on Harmonisation) level

≈90% (30)

P.1.3. The following groups and organizations should be involved in the development of a
definition for unlicensed and off-label uses at the European level

European Regulatory Authorities ≈80% (28)
Healthcare specialists (biomedical, nursing and pharmacists) ≈65% (22)
Pharmaceutical companies ≈55% (18)
Regulatory agencies ≈75% (26)
Academics and scientists ≈60% (21)
Experts in legal, ethical, social and economic issues in the pharmaceuticals field ≈55% (18)

P.1.4. The following groups and organizations should anyway be consulted during the
development of unlicensed and off-label use definitions at the European level

European Regulatory Authorities ≈60% (21)
Healthcare specialists (biomedical, nursing and pharmacists) ≈60% (21)
Pharmaceutical companies ≈75% (25)
Regulatory agencies ≈55 % (19)
Academics and scientists ≈55 % (18)

CONCERNS (C)
C.1.1., C.1.2., C.2.1. The major causes of concern about the ‘off-label’ use in the paediatric
population are

Children safety ≈99 % (33)
Ethical aspects ≈55% (18)
Lack of efficacy ≈90 % (22)

C.1.3. The major causes of concern about the ‘unlicensed’ use in the paediatric
population are

Children safety ≈85% (29)
Ethical aspects ≈50% (17)
Legal aspects ≈50% (17)

SCENARIOS (S)
S.1.1. The use of an authorised drug outside the terms of the existing Marketing
Authorisation is to be considered off-label

≈90% (31)

S.1.2. The use of an authorised drug through an unapproved formulation is to be
considered

Off-label 41% (14)
Unlicensed 47% (16)

S.2.1. The use of an authorised drug through an unapproved route of administration
should be considered equivalent to the use of an unapproved formulation

54% (13)

S.2.2. The use of an authorised drug in an unapproved formulation that is not prepared
under GMP conditions (e.g. by parents) should be considered

Unlicensed 50% (12)
Off-label 25% (6)
Neither 26% (6)

S.2.3. The use of an authorised drug in an unapproved formulation that is prepared
under GMP conditions (e.g. by pharmacists) should be considered

Unlicensed 42% (10)
Off-label 42% (10)
Neither 17% (4)

S.1.3. The use of an authorised drug through an unapproved administration route is to be
considered

Off-label ≈70% (23)

S.1.4. The use of an authorised drug in an unapproved dosage is to be considered off-label ≈80% (28)
S.1.5. The use of an authorised drug in a condition labeled as “contraindicated” or “not
indicated” is to be considered off-label

59% (20)

S.2.4. The use of an authorised drug in a condition labeled as “not indicated” is to be
considered off-label

70% (17)

S.2.5. The use of an authorised drug in a condition labeled as “contraindicated” enters
greater legal implications than the use in a condition that is not indicated

90% (21)

S.2.6. The use of an authorised drug in a condition labeled as “contraindicated” should be
considered as

Off-label 21% (5)
Unlicensed 33% (8)
Neither 46% (11)
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Table 2 (Continued )

Questions Consensus level
first round, % (n)

Consensus level
second round, % (n)

S.1.6. The use of an authorised drug in a different and unapproved age group is to be
considered off-label

≈80% (27)

S.1.7. The use of an authorised drug in an unapproved indication is to be considered
off-label

≈75% (25)

S.1.8. The use of a drug that has never been authorised by any European Authority
(neither for adults nor for children) is to be considered unlicensed

≈80% (27)

S.1.9. The use of chemicals and other active substances licensed as chemical, biological,
nutritional, herbal products and used with the aim of preventing, diagnosing or curing
an human disease is to be considered

Unlicensed ≈71% (24)

S.1.10. The sustained use of experimental drugs after the end of trials but before they are
granted a Marketing Authorisation, is to be considered unlicensed

≈73% (25)

RULES (R)
R.1.1. The off-label use should be allowed to prescribers only under specific conditions ≈70% (24)
R.1.3. The off-label use of OTCs should not be allowed to patients and parents ≈65% (22)
R.1.4. Marketing Authorisation Holders should not be allowed to promote off-label use ≈80% (28)
R.1.5. The use of a drug that is not yet licensed in the patient’s country while it is licensed
in other European countries should be allowed to prescribers under specific conditions

≈65% (22)

R.1.6. The use of an ‘experimental drug’ that is not yet licensed in Europe while it is
licensed in other ICH countries should be allowed to prescribers under specific
conditions

≈70% (24)

R.2.1. Specific definitions for the off-label use should be developed for paediatric
populations, rather than adopting common definitions for all age groups

60% (14)

series of structured questionnaires. It is an iterative multistage pro-
cess designed to combine opinion into group consensus [11,12].
This flexible approach is commonly used within the health and
social sciences. Two on-line questionnaires were administered iter-
atively in order to build the consensus by moving from concerns,
scenarios and rules towards shared definitions. Scenarios and rules
represented the building blocks for the development of definitions.

Consensus was defined as a qualified majority of 2/3 (66.7%) in
all responses.

Preliminary results were submitted to the European Medicines
Agency (EMEA) to incorporate their comments into the final con-
clusions of the survey.

The questionnaire consisted of five sets of questions, compris-
ing:

• the need and conditions for the development of common defini-
tions (i.e. the process);

• the concerns arising from off-label and unlicensed use of
medicines in children;

• a set of scenarios to distinguish off-label from unlicensed use;
• tentative rules to regulate each use;
• proposed definitions.

A pilot round was tested with five partners of the TEDDY Net-
work [13]; the questionnaire was then modified according to the
comments of the partners.

2.3. Participants—expert panel selection

For this Delphi survey, experts were approached on the basis of
their recognised experience in the field [9]. Experts included had
the following backgrounds:

• Scientists (i.e. academia, researchers, existing research networks
and groups, scientific societies), such as clinicians, pharmacolo-
gists and methodologists.

• Health professionals (i.e. medical doctors, pharmacists, ethical
bodies and other care givers).

• Industry (Small and Medium Enterprises (SME) and larger com-
panies).

• Regulatory agencies (at European and national level).

Invited participants either appeared on PubMed as authors of
publications on off-label and unlicensed use definitions or were
contacts of the authors with recognised expertise in the field of
paediatrics. Of 84 invited experts, 34 (40%) agreed to participate
and answered the first round of questions (Table 1).

2.4. The Delphi process

Given the context of this study, non-quantitative, forced-choice,
response scales were chosen. In the first round, participants were
invited to express their opinions on sets of questions, as well as
to suggest tentative definitions for off-label and unlicensed use. A
second round was set up to resubmit questions for which a qualified
majority (>2/3 of responses or more) could not be reached.

After the second round, a proposal for definitions was arrived
at and the results were presented to an ad hoc meeting of the
Paediatric Working Party (PEG) at the EMEA for consultation.

The results of the second round of Delphi and a final proposal on
definitions was then circulated to the experts for the final feedback
in order to confirm the agreement of the finally proposed definition.

A schematic diagram summarizing the Delphi process is shown
in Fig. 1.

3. Results

3.1. Literature review

The literature search revealed a total of 66 publications relat-
ing to off-label or unlicensed drug use in children between 1995
and 2005. Screening of these references revealed that 14 of these
provided definitions for both off-label and unlicensed drug use
[14–27]. Five additional publications dealt with off-label use only
and did not distinguish between the two categories [28–32].

Review of the definitions showed many similarities but also cru-
cial differences. For instance, some authors [19,27] consider that if
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no dosage for the particular age group is given in the product infor-
mation, the use is unlicensed. However, other studies judge the use
of a drug outside the dosage information in the product information
as off-label.

One study [15] considers only the use of medicines which do not
have any license in adults or children as unlicensed and the use of
a medicine outside its product license as off-label.

Some authors judge extemporaneous formulations [20] or for-
mulations manufactured under a special license as unlicensed [16]
and a formulation that is not approved for children or has been
modified as off-label. Other authors consider any modified or spe-
cial formulations both as unlicensed [25] and off-label [29,30].

3.2. Survey results

3.2.1. First Delphi round
As shown in Table 2, consensus was reached in the majority of

questions within the first round. Eight of the 10 scenarios had a
consensus level above 2/3. However, consensus was not reached
for the following:

The use of an authorised drug in an unapproved formula-
tion made by pharmacists, paediatricians or patients was judged
either ‘off-label’ (41.2%) or ‘unlicensed’ (47.1%). However, some
respondents (12%) have underlined that ‘unapproved formulation
and unapproved route of administration should be considered
in the same category’. The rationale behind this was that the
lack of “Good Manufacturing Practice” (GMP) in both situations
could affect relevant pharmacological characteristics of a medicinal
product.

The use of an authorised drug in a condition labelled as ‘con-
traindicated’ or ‘not indicated’ has been considered either off-label
(58.8%) or unlicensed (26.5%). Some respondents (6%) have also
suggested such use to be ‘malpractice’.

3.2.2. Second Delphi round
In the second round, a total of 12 questions were applied with

the majority focusing on the 2 scenarios for which no consensus
was reached in the first round (Table 2). Use of an unapproved
formulation (even in the case when GMP is applied by an experi-
enced pharmacist and use of a drug in a ‘contraindicated’ condition
are considered with criticism and a consensus definition was not
reached (Table 2).

3.3. Agreed definitions by the Delphi panel

Taking into consideration the consensus levels of the survey,
and the consultation with the EMEA, the following definitions were
finally proposed:

“Off-label use” means ‘all uses of a marketed drug not detailed
in the SPC including therapeutic indication, use in age-subsets,
appropriate strength (dosage), pharmaceutical form and route of
administration’.
“Paediatric off-label use” specifically includes: ‘all paediatric uses
of a marketed drug not detailed in the SPC with particular reference
to:
• therapeutic indication
• therapeutic indication for use in subsets
• appropriate strength (dosage by age)
• pharmaceutical form
• route of administration’
“Unlicensed use” means ‘all uses of a drug which has never
received a European Marketing Authorisation as medicinal for
human use in either adults or children’.

The agreement from the experts on the finally proposed defini-
tions for off-label and unlicensed use was 85% and 80%, respectively.

3.4. Consultation with the EMEA Paediatric Working Party (PEG)

The results of the survey were presented to the EMEA Paediatric
Working Party (PEG) in March 2007. Following this meeting, a letter
was received clarifying EMEA opinions, related below [33]:

1. The need for a definition is recognised at regulatory level and
such a definition will be provided in the European Glossary.
An agreement at the International Conference of Harmonisation
(ICH) level is not considered necessary.

2. Within the EU pharmaceutical legislation, the use of a drug that
has been granted a European Marketing Authorisation (MA) can-
not be defined unlicensed, but ‘off-label’ at most.

3. Use of a drug that has never been granted a European Marketing
Authorisation has to be defined as unlicensed.

4. The use of drugs ‘contraindicated’ for children is ‘off-label’. In this
regard the Agency underlined that a contraindication listed in
the summary of product characteristics (SPC) and patient leaflet
(PL) should be exclusively reserved for cases where there is clear
evidence that the product should not be used in children.

All the above issues were then considered in the final definitions.

4. Discussion

This survey confirmed the need for a common definition for
unlicensed and off-label uses which should be incorporated into
European legislation.

The need for a common definition is mainly derived from the
fact that, while many previously published studies [1–4,34] com-
monly refer to off-label as the use of drugs outside the terms of an
‘approved label’ and ‘official documents’, other characteristics such
as applying a dosage not given in the summary product character-
istics (SPC) or patient leaflet (PL) use of a drug in a contraindicated
condition, application of a drug via a different route of administra-
tion or within a different formulation are sometimes considered as
off-label and sometimes considered as unlicensed.

With regard to the use of authorised drugs in a ‘contraindi-
cated’ or ‘not indicated’ condition, it was noted that definitions are
often influenced by concerns on the legal implications of such use
(often perceived as ‘malpractice’). However the principal concerns
expressed regarding the use in an unapproved “route of admin-
istration” or in an “extemporaneous formulation” were; that ‘the
manipulation of the drug as well as the lack of information on the
acquired physicochemical properties could affect relevant pharma-
cological characteristics’. For these reasons, previously these uses
have often been considered ‘unlicensed’.

Such controversies are still present in recently published contri-
butions where a remaining heterogeneity of the definitions applied
is evident (Table 3) [1,2,36,38–41].

Our survey has mainly resolved these controversies. Accounting
for the regulatory point of view, it was agreed that uses referring to
‘marketed drugs’, i.e. drugs which have a Marketing Authorisation
will be considered ‘off-label’ whereas those referring to ‘unmar-
keted drugs’, i.e. drugs without Marketing Authorisation are to be
considered ‘unlicensed’.

We also highlighted other concerns arising from off-
label/unlicensed use, which may require a ‘case by case’ approach.
For example, the use of drugs in an unapproved dosage may lead to
a poor risk/benefit ratio if the dosage was extrapolated from adults
or from a different age category. Additionally, any manipulation
of drugs such as the preparation of extemporaneous formulation
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Table 3
Recent Controversies in the definition of “off-label” and “unlicensed” uses.

Year Authors and reference Definition

Off-label Unlicensed

2008 Hsien et al. [39] Off-label use was defined due to age, indication,
route of application and dose

Not done

2007 Yoon et al. [40] Off-label (was) based on minimum age criteria Not done
2007 Volkers et al. [41] Clinically accepted off-label indications Some drugs are defined

‘unlicensed’ for age

2007 Dell’Aera et al. [1] Licensed drugs used in children in lack of information for
paediatric use in MA or licensed for paediatric use, but
used off-label with regard to age, dose, route of
administration and duration of treatment

Unlicensed drugs
Personalised galenic

preparations
Drugs used as special

formulations
Drugs used for many

years, but without any
product license

2007 Shah et al. [2] Off-label drug use referred to the age categories
approved by FDA

Not done

2007 McCowan et al. [42] A formulation not licensed for use in children, not
licensed for use in a particular age group, or with a
specific dose not licensed for use

Not done

or the use of an unapproved route of administration may increase
their toxicity [35].

For the first time, a definition is proposed for the ‘unlicensed’
and ‘off-label’ use of medicines specifically targeted for the pae-
diatric population as agreed by a panel of European experts in this
field. Considering the 40% initial response, there was a fair distribu-
tion of experts with different backgrounds (Table 1), ensuring the
integration of all viewpoints.

These results should be circulated to all interested parties to
enlarge consensus within the scientific community and promote
the correct use of terminology. Furthermore, competent authori-
ties should be recommended to include these definitions in the EU
glossary, as envisaged by the EMEA.

Undoubtedly, the definitions for the off-label/unlicensed use of
drugs with particular reference to the paediatric age will facilitate
a common understanding of their terms of reference. It should be
noted that important aspects, such as extemporaneous use or per-
mission schemes to allow controlled off-label and unlicensed uses
of drugs are not entirely resolved yet (Table 2). These issues will
require further work particularly involving the scientific commu-
nity.

Through the consultation with the EMEA we have had the oppor-
tunity to both confirm our findings on the proposed definitions
and to underline the aspects for which further clarifications and
consensus are needed among scientists and between experts and
regulatory stakeholders.

In particular, while the consultation enabled us to provide
a widely acceptable definition on the off-label and unlicensed
terms, the EMEA has rejected the proposal (agreed by 90% of
panellists) to extend such definition at an international level (i.e.
ICH—International Conference on Harmonisation). On this point
the EMEA opinion was that there is no need to do so from the
regulatory point of view, but it is possible on the scientific one.

Finally, another important aspect underlined by the results
of the survey is the need to keep unlicensed and off-label drug
prescriptions limited to well-defined cases rather than making it
common practice. However, the solution envisaged in our survey
results (e.g. permission schemes to allow the use of ‘off-label’ drugs
for which a well established current practice is known) is not rec-
ommended by the Agency, because it seems to be in contrast with
the aims of the Paediatric Regulation, that is focused on providing
tested and licensed medicines to children [37].

All these issues will require further work, particularly involving
the scientific community in a common effort with the regulatory
authority.
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