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The peculiarities of off-label use of drugs in pediatrics
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Prescribing drugs is not an easy task for pediatricians since the range of choice of drugs in pediatrics is 2/3 less than in adult
patients.

The aim of this work is to analyze the literature data on the experience of using off-label drugs in pediatrics in the world.
Materials and methods. Bibliographic analysis, literature review, statistical analysis.

Results. Based on the analysis, it was found that one of the most important reasons for off-label drug prescribing in children is
the lack of standard, licensed, and safe therapeutic options for clinical trials of drugs in some diseases or conditions in children.
Possible approaches to solving problems of “off-lable use” of drugs in medicine and health care are presented.

Conclusions. Off-label drug use in children can be improved by reports from pediatricians of pediatric experience with various
off-label drugs in the form of scientific articles or discussions at scientific conferences, or with high levels of evidence. When
deciding on the prescription of an off-label drug to a child, doctors should be sure that this is the only correct step, provided
that there is a national form and a national list of essential medicines.

OcobAuBoCTi 3acTocyBaHHA AikiB off-label y neaiatpii

C. M. Aporogos, fl. 0. bytko, A. b. IBaHuuK, K. I. LLlokiHa, I. B. Benik, B. A. AyK'siHuUyK

[Mpu3HayeHHs npenapartis — HENPOCTe 3aBAaHHs AN1s NediaTpiB, OCKINbKY aCOPTUMEHT BUOOpY nikiB y neaiaTpii Ha 2/3 MeHLLMAA,
HXX Y JOPOCANX XBOPUX.

MeTa po6oTu — npoaHanisyBaTu BigoOMOCTi (haxoBoi NiTepaTypu LOAO LOCBIAY 3acTocyBaHHs nikie off-label y nepjatpii cBiTy.
Marepianu Ta meToau. bibniocemaHTU4HWIA aHani3, ornsA nitepatypu, CTaTUCTUYHWIA aHanis.

Pesynbratu. Ha nigcrasi aHanisy BCTaHOBUIW, LLIO OAHIEI0 3 HANBAXKIMUBILLIMX NPUYMH Npu3HadeHHs ik off label «no3a iHcTpyk-
Lieto» OiTM € BiACYTHICTb CTAHAAPTHMX, NiLEH30BaHMX | 6e3MNeYHMX TepaneBTUYHIX BapiaHTiB KNiHIYHWUX BUNpobyBaHb NikiB npu
[esikuX 3axXBoproBaHHsIX abo cTaHax y fiter. HaBeaeHi MoxnvBi nigxoam [0 po3s’sizaHHs npobnem «off lable use» nikis y MeanupHi
Ta OXOPOHI 300POB'S.

BucHoBku. Cutyalito BrkopricTaHHs fikie off label y gitei MoxHa noninwmTy 3aBaski iHhopMyBaHHHO Nikapis Npo negjiaTpudHuii
[0cBif i3 pisHumm nikamu off label y Burnsai HaykoBux ctatet abo 06roBopeHb Ha HayKoBUX KOHepeHLisix, abo 3 BUCOKUM
CTyNeHeM [10Ka30BOCTi. YXBamntolum pilleHHs Npo npuaHadeHHs nikie off label guTuHi, nikapi noBuUHHI ByTW BNeBHeHi, Lo Le
€0VHWIA NPaBUIbHUIA KPOK 33 YMOBW HAsiBHOCTI HaLLioHaNbHOro (hopMyrsipa Ta HawioHanbHOro nepeniky OCHOBHUX MiKapCbKnX
3acobis.

OcobeHHocTH NpumeHeHHA AekapcTs off-label B neanatpum

C. M. AporoBos, fl. A. bytko, A. b. UBaHuuMK, E. I. LLlekuHa, I. B. beauk, B. A. AykbsiHuyk

HasHaueHue npenapatoB — HENPOCTasa 3adaya anda neanarpos, Tak Kak aCCoOPTUMEHT Bbl60pa NeKapcTe B negnarpum Ha 213
MEHbLLE, YeM Yy B3POCbIX GOMbHbIX.

Llenb paboTbl — npoaHanuanpoBaTh faHHbIe Hay4YHON nuTepaTypbl 06 onbiTe NpuMeHeHUst nekapcTs off-label B MupoBoii ne-
avatpun.

Marepuanki n meToabl. BubnnocemaHTyeckuin aHanma, 063op NUTepaTypbl, CTAaTUCTUHECKUIA aHANM3.

Pesynbrathl. Ha 0cHOBe NpoBeAeHHOrO aHann3a yCTaHoBMEHO, YTO OAHA M3 Hanbonee BaXKHbIX MPUYMH Ha3HAYEHMS NekapcTB
off-label «BHe MHCTPYKLMN» AETSIM — OTCYTCTBUE CTaHOAPTHBIX, MULIEH3MPOBaHHBIX 1 6E30MaCcHbIX TepaneBTUYECKUX BapUaHToOB
KITMHUYECKWX UCTIbITaHWIA NEKapCTB MPU HEKOTOPbIX 3a60NeBaHNSX UMW COCTOSHMSX Y feTel. [prBeaeHbl BO3MOXHbIE MOAXOAb
K peLueHuio npobrnem «off-lable use» nekapcTe B MeauLyHe 1 30paBoOXpaHEHUN.

BbiBoabl. Cutyaumto ucnonb3oBaHus nekapcts off-label y geteit moxHo ynyywmts Gnarogaps cooblieHusm Bpayeli o neau-
aTpu4eckoM oMbiTe C pa3nnyHbiMM nekapcTBamu off-label B Buae HayuHbIX cTaTei, 06CYKAEHUI Ha Hay4YHbIX KOH(EPEHLMSX,
C BbICOKOW CTeneHbto JokasaTenbHOCTU. MprHumas pellenne o HasHadeHum nekapcts off-label pebeHky, Bpaum QomkHbI 6bITb
YBEPEHbI, 4TO 3TO €AVNHCTBEHHbIN MPaBUIbHBIN LLAr MPY YCHOBUM HANMYMS HALMOHANBHOM (DOPMYISAPa U HALMOHANBHOMO NepeYHst
OCHOBHbIX NIeKapCTBEHHbIX CPEACTB.
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For over 35 years, the international scientific medical com-
munity has been trying to address the problem of off-label
use of medicines. In pediatric pharmacotherapy, the use of
approved drugs is usually optimal in terms of medical tactics,
ethics and interests of the sick child. Prescribing is not an
easy task for pediatricians, since the range of medicines
in pediatrics is 2/3 smaller than in adult patients. However,
in the absence of drugs approved by the Food and Drug
Administration (FDA) in the USA, the MOH in Ukraine,
the physician is sometimes forced to use the off-label drug
based on his or her own experience or compelling scientific
evidence.

Aim
The aim of this work is to analyze literature data on the ex-
perience of off-label drug use in pediatrics in the world.

Materials and methods

In order to carry out this goal, the article used biblioseman-
tic, literature review and statistical analysis of literature
data.

Results

Today, only about 20 % of drugs in the USA approved
by the FDA are indicated in the pediatric instructions
[1-5]. Therefore, in pediatric practice, the use of off-label
drugs is the rule rather than the exception. This is due to
the fact that the traditional way of introducing medicines
into pediatric practice is different from the usual approval
of medicines for an adult patient and involves several
steps [6]. Firstly, when newly registered, medicines are
only allowed for use in adults, and secondly, authoriza-
tion for clinical trials of medicines in children is granted
only when their efficacy and safety in adult patients is
confirmed. Therefore, most of the medicines (65-80 %)
are not tested in children [7,8].

In addition, one of the most important reasons for use
of off-label drugs in children is not always the availability of
up-to-date, standard, licensed, and safe therapeutic options
for clinical trials of medicines for a particular disease or
condition in children [9]. Secondly, laboratory procedures in
clinical trials that seem technically simple for adults (blood
test or urine sample) can cause difficulties and discomfort in
children. Ethical and legal issues in children are also difficult
or not always resolvable: adults can give informed consent
to participate in a clinical trial and children can not, because
“consent” means a full understanding of the potential risks
of taking new investigational drugs.

According to the GCP (Good Clinical Practice) require-
ments, parents decide to participate in clinical trials of new
drugs for children under 7 years of age. However, about
59.8 % of the parents surveyed will allow their children to
participate in clinical trials only if the disease is life-threa-
tening. On the other hand, 40.2 % of respondents would only
agree to a clinical trial if their child developed a chronic or
serious disease [5]. Therefore, despite measures aimed at
increasing the number of clinical trials of medicines involving
children taken by USA and EU regulators, the number
remains limited [4].
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Therefore, common reasons for using off-label drugs
in pediatric practice are:

1) for the purpose of saving the life of a child;

2) use in the age group of patients for whom the product
has not been approved;

3) use of a drug that has not been approved for a
particular disease, when most drugs in the same pharma-
cological group have been approved for the treatment of
such a disease;

4) the practice of using off-label drugs in pediatrics
typically begins as soon as a new drug enters the pharma-
ceutical market [4,10].

In view of the above, pediatricians often use the com-
mon off-label antibiotic approach, which is to use adult data
but adjust doses depending on the child’s weight or age
[11,12]. The results of the analysis of the off-label drugs
use in pediatrics showed that most often drugs are used
off-label at a dose different from the recommended one.
However, changing the dosage of the medicine can pose
potential risks to both a patient and a doctor: the drug can be
used in an insufficient or too high dose for the child, which
in turn can lead to the problem of treatment ineffectiveness
or drug overdoses [1,5,9,11]. In addition, it should also be
remembered that pharmacokinetics and pharmacodyna-
mics of drugs in children, unlike adults, can have significant
differences in different age groups, which can significantly
affect their effectiveness and cause adverse effects of
their use [13].

Therefore, most data on pharmacodynamics and drug
indications for use of their off-label in pediatrics are derived
from clinical use in adult patients, but the full extrapolation
of such data to children is not entirely correct. Therefore, in
order to change the off-label medication instruction for chil-
dren, there is sufficient clinical evidence to support the use
of this drug in a specific age group of patients.

In 2014, Kathleen Neville, a chairwoman of the Ame-
rican Academy of Pediatrics (AAP), stated in her recom-
mendations that “Pediatricians prescribe off-label drugs
because the vast majority of much needed drugs still have
no information in the instructions for use in children. This
poses a particular problem for premature infants as well as
children with chronic or rare diseases”. However, according
to the AAP, off-label therapy in pediatrics does not suggest
improper or experimental drug use. Pediatricians who care
for children may make therapeutic decisions on the use
of off-label drugs based on the opinion of clinical experts
or scientific evidence for the use of drugs in another age
group [11].

The AAP recommends creating and implementing a
common pediatric electronic database of off-label medicines,
since available post-marketing pediatric reference marketing
information is mainly focused on the positive experience of
off-label medicines, and information about potentially unfa-
vorable uses [11,12]. The AAP recommends the pediatricians
to speak at conferences reporting the experience of using
off-label drugs in children, and supports the publication of
off-label drug research results in academic journals, including
negative results, and recommends that such publications be
used cautiously, especially when traditional therapy is inef-
fective. That is why the number of clinical trials in children in
the United States from 2002 to 2012 exceeded the number
of similar clinical trials conducted during the previous 50
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years. In the USA, it is not prohibited by any law to treat
with off-label drug only if it's proved by the FDA [9,12,13].
The FDA has made more than 500 changes to the pediatric
drugs instructions. These changes are an extension of both
pediatric information in off-label drugs instructions and a
knowledge base that practitioners can use to justify their
therapeutic decisions [14-17].

Various national and international studies indicate that
the rate of off-label drugs using can range from 18 % to
60 % in infants and up to 90 % in newborns, whereas today,
most drugs used in adults, children and adolescents, and
especially newborns, are not licensed [11,18-21].

There are many publications around the world about
the use of off-label drugs in children. Thus, in the USA,
Europe and Australia, there are a large proportion of off-label
prescriptions: in pediatric hospitals, the frequency of such
drug use ranges from 72 % to 93 %. The frequency of off-la-
bel drugs was determined by age: the highest (76 %) —in
the age group of 1 to 2 years, then (69 %) — in the group of
1to 12 months [10,22-25].

Therefore, the practice of prescribing off-label drugs
in pediatrics is widespread, despite the potential risks for
children and doctors. Therefore, today is the time to change
the legislation and introduce regulations in pediatrics in
this area of pharmacotherapy. In the light of the foregoing,
the need to strictly regulate and carry out research on
off-label drugs in children should be recognized in order to
ensure the safety and efficacy of pharmacotherapy.

From a legal and ethical point of view, the shaky balance
between regulatory efforts to protect young patients from
dangerous or ineffective drugs, on one hand, and the phy-
sician’s prerogative to apply their professional knowledge
and experience to treating small patients, on the other
hand, is the basis for the use of drugs beyond approved
indications in pediatrics.

Off-label prescribing is authorized for doctors in
the United Kingdom. The British General Medical Council
allows the prescription of off-label medicines, provided that
they have greater benefits than detriments in the testimony
and have sufficient scientific evidence for their safety and
efficacy [3]. Particular attention is given to the dosage of
drugs, which potentially have the risk of adverse reactions
and may cause harm to sick children [3,10,13].

Till date, in Europe and elsewhere, only about 35 %
of medicines on the pharmaceutical market are allowed
for use in children [7]. When analyzing a comprehensive
multicenter clinical trial, the use of off label drugs in pediatric
practice in the EU, covering 30 countries (27 of which are
EU Member States), found the most common use of off-label
drugs in the 0 to 28 days age group, and also for children
under 2 years [4,7,22]. The above analysis also shows that
progress on the use of off-label medicines for newborns
has been made since the adoption of the EU resolution in
2007. This period may have been very short for significant
changes, especially for preterm infants, whose survival
rates have increased significantly in recent years [26]. The
2010 European Pediatric Resolution helped increase cli-
nical trials in children, but still, despite the need for clinical
trials of preterm and term infants, only a limited number of
clinical trials included such a group of pediatric patients.
Therefore, the European Medical Academy (EMA) identified
the research data as high priority. In addition, the EMA has

approved a list of priority medicines off the label, which is
updated annually, for study in various pediatric age groups
[27,28].

In Russia, the use of off-label drugs in children is per-
formed by the following criteria:

— existence of a serious disease that threatens life or
impairs quality of life;

—the absence in the age group of medicines registered
as indicated for the treatment of this disease;

— scientific evidence of a curative or palliative effect
when using this drug [29,30].

In 2007, the WHO adopted a resolution on “Best Me-
dicines for Children” to improve the monitoring of the safety
of medicines, including those used off the label, for different
age groups of children. In particular, in 2007, a special
directive of the EU recommended that pharmaceutical
companies introduce new medicines, including those used
off label in children, and since the procedure for obtaining a
registration certificate is a lengthy process, the manufacturer
is granted a 10-year research privilege to assign an on-label
status to off-label medicines (as instructed) [31].

Thus, conditions for the study and expansion of indi-
cations for the use of off-label drugs have been created for
European pharmaceutical companies. However, there are
still no specific official documents in the world that would
specifically legalize the use of off-label drugs in pediatrics.
Currently, the WHO believes that the situation of off-label
drug use in children can be improved by reporting to doc-
tors about pediatric experience with various off-label drugs
in the form of scientific articles or discussions at scientific
conferences with high levels of evidence for such drugs.
Doctors should be aware of the latest data on the use of
off-label medicines published in formats, collections, and
innovative journals of clinical pharmacology [31,32]. Only
such deliberate and coordinated actions will ensure that
children are entitled to safe, therapeutically effective and
cost-effective off-label medicines. The WHO believes that
the use of off-label drugs is neither an experiment nor a
clinical trial of these drugs, but it must be based on sound
scientific knowledge (evidence). However, the principles
of the off-label drugs use are contrary to current licensing
standards. At the same time, the argument for the use of
off-label drugs is that a doctor cannot prescribe drugs to
a patient that would be ineffective and harmful. The legal
basis in medicine and pharmacy obliges drug manu-
facturers to conduct clinical trials in children if the drug
is intended for further use in this category of patients
[1,29,30,32]. Children have the right to receive safe and
effective medicines with the proper level of evidence,
at the appropriate dose and route of administration for
approved indications. Only close collaboration between
all those involved in the approval and administration of
off-label drugs in children will ensure that pediatric patients
do not remain “therapeutic orphans” [26].

The use of off-label drugs in pediatric practice remains
an urgent problem in medicine and pharmacy. Progress in
the treatment of children cannot be achieved without con-
trolled clinical trials to investigate the efficacy and safety of
pediatric drugs [33]. Expanding indications and age ranges,
exploring new dosage regimens and routes of administration
to children should be considered as one of the priority areas
of medicine and pharmaceutical companies [32].
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Conclusions

Today, practitioners and pharmacists can make a significant
contribution to addressing this problem by timely informing
the Ministry of Pharmacovigilance of the Ministry of Health
of Ukraine of adverse reactions of all medicines, including
the use of off-label medicines. It is also a state-social prob-
lem that child forms of these drugs exist in other countries
and are not purchased in Ukraine. Considering bioethical
norms, it is necessary to extend the instruction of adult
medicines for children only if in any country of the world
there are no authorized forms of pediatric release, and
the disease of the child threatens his life and all medicines
available in Ukraine do not help.

When deciding on the prescription of an off-label drug
to a child, doctors should be sure that this is the only correct
step, provided that there is a national form and a national
list of essential medicines. Thus, the ideal pediatric off-label
pharmacotherapy remains a worldwide problem for regula-
tory organizations, physicians and pharmacists.
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