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Abstract  

Over the past 10-15 years, the use of drugs off-label (outside the label) has become common. Many 
authors of such publications believe that the practice of using drugs off -label has become so 
widespread that almost every drug is prescribed off-label. An analysis of the 10-year use of off-label 
drugs in the EU countries made it possible to estimate the frequency of such use, the number of 
leading drugs, the frequency of off-label use of original and generic drugs, depending on the frequency 
of their use for licensed indications and depending on their use in various areas of medicine. On 
average, off-label drugs were prescribed in 20% of cases, while in pediatrics, geriatrics, obstetrics and 
oncology, off-label drug prescription was more than 50%. At the same time, it is also worrying that 
almost three quarters of off-label prescriptions for drugs did not have convincing scientific support. 
Thus, the above data on the use of off-label drugs indicate: • an increase in the frequency of off-label 
drugs use; • about the widespread use of this type of therapy in such areas of medicine as pediatrics, 
oncology and psychiatry.  

All of the above obliges to analyze and systematize both the positive experience of using off-label 
drugs and the negative consequences of such use, as well as present the results of the analysis of the 
frequency of use and the effectiveness of off label therapy to the medical community. 
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Over the past 10-15 years, the use of drugs off-
label (outside the label) has become common. 
However, the prevalence of off-label prescribing, 
both in different countries and in certain areas of 
medicine, is difficult to assess, since there are no 
official statistics and reliable data on such use of 
drugs. Nevertheless, information published over the 
past 20 years indicates that the widespread use of 
off-label drugs in medicine occurs both in the EU 
countries and in other countries of the world [1-4]. 

Many authors of such publications believe that 
the practice of using drugs off-label has become so 
widespread that almost every drug is prescribed off-
label [5]. In 2001, the American Academy of 
Medicine (AMA) analyzed off label drug use. The 
analysis showed that 73% of off-label drug use had 
no evidence of clinical efficacy and only less than 
one third (27%) of cases had strong scientific 
evidence [1]. 

A policy review published in 2005 reported that of 
30 FDA studies conducted between 1985-2004, off-
label drug use ranged from 11% to 80% and was used 
more frequently in younger patients than in the 
elderly. On average, off-label drugs were prescribed 
in 20% of cases, while in pediatrics, geriatrics, 
obstetrics and oncology, off-label drug prescription 
was more than 50%. A 2009 study showed that from 
2001 to 2004, 62% of young children were prescribed 
prescription drugs off label for outpatient treatment 
[6]. 

In 2017, a US hospital study included patients who 
were prescribed at least one off-label drug for 
treatment. The results of the study showed that 
most often off-label drugs were prescribed for 
unapproved indications (74%). The number of off-
label drug prescriptions increased with the 
deterioration of the patient's condition, and the 
main reason for this was the lack of an alternative 
for prescription. At the same time, it is also worrying 
that almost three quarters of off-label prescriptions 
for drugs did not have convincing scientific support 
[7]. 

In 2012, American pediatricians found that 96% of 
children from 13 to 17 years old were prescribed off-
label treatment in intensive care units. More often, 
pediatricians, rather than family doctors, prescribed 
medicines for unlicensed indications (11.6% versus 
3.6%, p <0.001). Depending on the age of the patient 
and the underlying disease in pediatrics, the use of 

off-label drugs varies from 30 to 90%, and the 
average practice of prescribing off-label drugs in 
pediatrics in the United States is approximately 50% 
of all prescribed drugs. An analysis of this problem 
in the United States showed that the use of off-label 
drugs for most drugs occurs 5 years after their 
appearance on the market, when almost 60% of 
drugs are prescribed by doctors for new indications. 
The top five most prescribed off-label drugs were 
cardiovascular (46%), anticonvulsant (46%), anti-
asthmatic (42%), antiallergic (34%) and psychotropic 
(31%) drugs [8]. Off-label prescriptions with limited 
or no scientific support were most common among 
psychotropic (96%) and antiallergic (89%) drugs. 
Among generics and original medicines, generics are 
more often used off-label [8]. Off-label prescriptions 
with limited or no scientific support were most 
common among psychotropic (96%) and antiallergic 
(89%) drugs. Among generics and original drugs, 
generics are more often used off-label [9-11]. It 
turned out that most often (in 76% of cases) off-
label drugs were prescribed to children from 1 to 2 
years old, in second place were patients from 1 to 12 
months. Using multivariate regression analysis, it 
was found that pediatric patients aged 0 to 2 years 
receive drugs off label more often than in any other 
age group [12]. Of these, antibacterial and 
anticonvulsant drugs were most often prescribed 
off-label. About 80% of neonates received at least 
one off-label drug [13]. 

In the USA, the prescription of drugs off-label was 
most common in newborns (83%) and this is 
associated with polypharmacy and chronic diseases 
[14-16]. The relative and absolute rates of off-label 
prescriptions in recent years have increased for 
antihistamines and some psychotropic drugs, while 
off label antibiotic prescriptions have been stable or 
declining. The results of this study are consistent 
with the downward trend in antibiotic prescriptions 
over the past 20 years, especially for penicillins and 
cephalosporins [17, 18]. 

Thus, an analysis of the use of off-label drugs in 
the United States showed that their prescription 
increased over time for many pharmacological 
groups of drugs, especially for antihistamines, 
antidepressants, antiepileptic, antiadrenergic drugs, 
corticosteroids, NSAIDs. Among antibacterial drugs, 
the most commonly prescribed off-label are 
penicillins, macrolides, clindamycine and 
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cephalosporins; among antidepressants - 
sertraline (93%) and fluoxetine (37%); among NSAIDs 
- ibuprofen (5%) and diclofenac sodium (95%) [8]. 

An analysis of the 10-year use of off-label drugs in 
the EU countries made it possible to estimate the 
frequency of such use, the number of leading drugs, 
the frequency of off-label use of original and generic 
drugs, depending on the frequency of their use for 
licensed indications and depending on their use in 
various areas of medicine [19]. 

As this analysis shows, off-label drugs are most 
often used in pediatrics and neonatology. According 
to the European Scientific Center for Children's 
Health, more than 45% of drugs used in children's 
hospitals and 80-90% for outpatient prescriptions 
are used off label. The likelihood of using drugs off-
label is higher in young children and patients with 
rare diseases, especially in the neonatal period, 
when almost all drugs (up to 90%) are prescribed 
off-label. The prevalence of unlicensed use of 
various drugs in newborns in developed European 
countries ranges from 36-93% [20-22]. The results of 
many retrospective studies have shown that, on 
average, in European countries, from 10 to 67% of 
children received off-label drugs [20, 23]. Thus, the 
prescription of drugs off-label in pediatric practice 
was: up to 11% - in the UK, 33% - in France, 29% - in the 
Netherlands [23-25]. Systemic antibiotics, analgesics, 
and bronchodilators are the most commonly used 
off-label drugs in dermatological and ophthalmic 
pediatric practice [18]. Pharmacists in the UK 
currently automatically replace prescribed off label 
drugs, unless the doctor specifies that off label 
drugs should not be replaced, so the frequency of 
off-label drug prescriptions is on the rise [26]. 
Analysis of literature sources indicates that 
paracetamol, salbutamol, inhaled corticosteroids, 
cefotaxime, amoxicillin, caffeine, prednisolone, 
morphine and heparin are often prescribed in off-
label pediatric practice. This is because three 
quarters of the medicines used in pediatrics are not 
licensed for use in children. Inappropriate dosage of 
antibiotics is the most common reason for off-label 
use in the UK, Germany and Italy [18, 26, 27]. In 
Germany, the national child and adolescent health 
survey provided data on off-label drug use in this 
population. Analysis of the use of prescription drugs 
showed that 20% of prescribed drugs are used off-
label [27-29]. 

In 2009, scientists at the Institute of Pediatrics in 
Australia found that 62% of children's outpatient 
visits to doctors ended with the prescription of 
drugs off-label [30]. Also, an analysis of off-label 
drug use in Australia showed that 80% of children in 
neonatal intensive care units received drugs that did 
not pass the approval process for this patient 
category. Most often (67.2%) use off-label drugs that 
affect the cardiovascular system, least of all - drugs 
for the treatment of the genitourinary system and 
sex hormones (13.3%). At the age of 2 years, the 
most frequently used off-label drugs were drugs for 
the sensory organs, then for the treatment of the 
respiratory system and antimicrobial agents for 
systemic use. Between the ages of 3 and 10, off label 
drugs were most commonly used to treat the 
gastrointestinal tract. In adolescents and older 
(from 11 to 17 years old), off label drugs are also 
often used. These are drugs that affect the digestive 
tract and metabolic processes, as well as 
dermatological and affect sensory organs [31]. 

In India, off-label antibiotics and anticonvulsants 
are most commonly used in children. Dose and age 
were found to be the most common causes of drug 
off label use. Thus, in 2011, out of 320 patients 
included in the study, 310 (97%) received at least one 
off-label drug. Of the 1645 drugs used during 
hospitalization, 1152 (70%) were assigned off-label. 
The most common reason for prescribing an off-
label 893 (63%) drug was a higher dose of use than 
that indicated for specific pediatric patients [32]. 

In 2010, a retrospective analysis of the use of off-
label drugs in 3 children's departments of one of the 
largest pediatric nephrology centers in China 
showed that the use of off label drugs was 98, 78.96 
and 88.05%, respectively [33]. The situation was 
similar in the Central Children's Hospital of Italy: up 
to 30% of all drugs were used off-label, and in 
general, 42% of children received medical care in 
violation of the recommendations specified in the 
drug instructions [33, 34]. 

In Russia, doctors also often prescribe off-label 
drugs based on information obtained from journals, 
brochures, television and from colleagues who are 
not responsible for recommendations. To identify 
the prescription of drugs off-label to children with 
violation of the instructions in Russia, the data for 
the period from 2009 to 2011 were studied by the 
method of retrospective analysis.
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A total of 2375 reports on the development of PR 

in children who received off- label drugs were 
analyzed for the specified time interval. The majority 
(41%) of reports were about the use of drugs that 
are not approved for use in childhood. There were 
398 cases of their use with violations of the 
instructions for medical use. For example, in 20.6% 
of cases, a dose was found in the prescriptions that 
was different from that indicated in the instructions; 
in 20.6% of cases - an unreasonable route of drug 
administration; 17.3% - unregistered readings [35, 
36]. 

Integrated results of pharmacoepidemiological 
study in Russia show that there is a tendency to 
increase the use of off-label antimicrobial drugs for 
systemic use (42.6%), drug overdose (36.2%), 
violation of age restrictions (32%), use for unlicensed 
indications (19 ,one%). In general, 2/3 of the drugs 
used to treat children in Russia have not been 
studied in clinical trials in this population and 
therefore are not officially approved for use in 
pediatric practice. Consequently, the analysis of the 
prescription of drugs in pediatric practice in Russia 
shows that their use off label is a large-scale 
phenomenon, both in hospital and in outpatient 
treatment [36]. The vast majority of children, 
including newborns, can be prescribed at least one 
off-label drug in hospital treatment. At the same 
time, the appointment of off-label cardiovascular 
drugs ranged from 55.2 to 56.4%, anti-inflammatory 
drugs - from 45 to 46%, antidepressants - from 36.6 
to 40.4%, antiepileptic drugs - from 14.2 to 15%, and 
antipsychotic drugs - from 7.8 to 13.2%. Antibiotics 
(75%) and inhaled corticosteroids (79%) were 
prescribed off-label, mostly at higher doses than 
those recommended. For diseases of the respiratory 
system, many drugs (39.5%) were prescribed below 
the age limit specified in the instructions [36]. 

Thus, various regional and international studies 
indicate that off-label prescription of drugs ranges 
from 18 to 60% in young children and up to 90% in 
newborns. There is data on the frequency of off-
label drug use of different pharmacological groups. 
So, blood products are used with violations of 
instructions in 89% of cases, affecting the 
metabolism - 86%, the respiratory system - 82%, 
hormonal drugs - 80%, antibacterial agents for 
systemic use - 73%, drugs for the treatment of the 

cardiovascular system - 71%, gastrointestinal tract 
and nervous system - 53%. The least commonly used 
off-label antiparasitic drugs (16%) [37]. 

Among drugs that affect the nervous system, off-
label use is most common in the group of 
anticonvulsants and antidepressants, while the 
results of a 2006 study showed that in 73% of cases 
the prescription of off-label drugs did not have 
convincing scientific evidence [8]. In 2012, in adults, 
drugs were most often used off- label for the 
treatment of CNS diseases (26.3%), among which 
anticonvulsants (66.6%), antipsychotic (43.8%) and 
antidepressants (33.4%) were in the lead. A more 
recent study (2016) found the frequent prescription 
of off-label anticonvulsants (74%) and antipsychotic 
(60%) drugs. Of the psychotropic drugs, the most 
commonly used off-label were gabapentine (83%), 
amitriptyline (81%), clonazepam (12.4%), lorazepam 
(12%) and trihexiphenydil (10%) [8]. 

Consequently, the scope of off-label prescriptions 
varies widely, exceeding 50% for certain drugs and 
pharmacotherapeutic groups. In addition to the 
generally accepted trends in the use of off-label 
drugs described above, data on the regional 
characteristics of their off-label prescription have 
been published. So, in India, antimicrobial drugs 
(ceftriaxone, amikacin), drugs for systemic use in 
diseases of the blood, gastrointestinal tract, 
metabolism, salbutamol, lorazepam and 
ondansetron are more often prescribed off-label in 
doses and by age categories that differ from those 
indicated in instructions. In Italy budesonide was the 
most commonly used off-label drug (80%), in the 
Netherlands salbutamol (32.8%), in the UK 
beclomethasone (25.8%) [35]. 

An analysis of the problem of the frequency of 
off-label drug use suggests that this therapy is more 
typical for pediatrics, psychiatry and oncology. So, in 
Russia, the largest number of cases of the use of 
drugs not approved for use in pediatrics was 
observed in the group of antimicrobial (19%), 
psychotropic (16%), antiviral (4.9%), enzymatic (4.9%) 
drugs, alpha-adrenomimetics (4.3%) and NSAIDs 
(3.7% [9]. Of the group of antimicrobial drugs, 
furazolidone was most often prescribed in violation 
of the age limit for the treatment of intestinal 
infections. According to the instructions, this drug is 
contraindicated in children under one year of age, 
but it was prescribed to children aged 3 to 10 
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months. As a result, all patients developed 
toxicoderma, which led to hospitalization and long-
term treatment. The choice of the drug was 
inappropriate, since there are enough drugs on the 
pharmaceutical market for the treatment of these 
nosologies that are approved for use in small 
children. 

In an analysis of 1,017 prescriptions for 293 
pediatric patients, the most commonly used drugs 
were paracetamol (14%), cefotaxime (8%), 
amoxicillin (7%), caffeine (4%), and prednisolone 
(4%). Of these, in 443 cases the drugs were used off -
label, and in 285 (28%) they were not approved for 
use in children. [14]. 

Such a frequency of off-label drugs use in the 
treatment of children may be due to the fact that 
pediatricians do not have a sufficient arsenal of 
drugs approved for use in pediatrics. Clinical trials in 
children are resource intensive and require specific 
legal and ethical considerations. This is the reason 
for such a small number of licensed drugs for which 
there is reliable information on the safety of their 
use in children. Another reason is that for many 
drugs there are no medicinal forms convenient for 
use in pediatric practice. 

Psychiatry is the second area of medicine after 
pediatrics where off-label drugs are widely used. 
According to published data, one-fifth of all 
psychotropic drugs are prescribed off-label. The use 
of such off-label drugs in the United States 
increased from 84% in 1995 to 93% in 2008. Today, 
this pharmacological group in the United States is 
still one of the most prescribed, including off-label. 
About 10% of Americans take off label 
antidepressants, especially women in their 40s and 
50s. The widespread off-label use of these drugs in 
the UK is a matter of serious concern, especially 
since only 4% of the use is scientifically 
substantiated. The most frequently used off-label 
were anticonvulsants (74%) and antipsychotic drugs 
(60%) [10]. Atypical antipsychotics and 
antidepressants have been used especially often 
without convincing evidence when there are 
statistically significant risks associated with these 
drug groups, including death, cardiovascular 
disorders, movement disorders, fatigue, severe 
sedation and weight. 

In oncology, the frequency of off-label drugs is 
more than 50%. Thus, according to available 

information in the United States, about half of 
anticancer drugs are prescribed off-label [38]. 
Analysis of more than 5,000 prescribed 
antiblastomic drugs revealed that one third of them 
were used off-label, more than 50% of patients 
received at least one drug off-label. The degree of 
off-label drug use varied according to the type and 
stage of cancer. In general, the use of off-label 
drugs was higher in patients with advanced cancer. 
The reason for the widespread use of off-label drugs 
for the treatment of malignant tumors is the large 
number of their types and the sensitivity of the 
same type of tumors (for example, glandular tissue) 
to other drugs (for example, trastazumab). 
Therefore, one anticancer drug can be used in the 
treatment of several types of tumors. However, 
many well-known anticancer drugs do not contain in 
the instructions all the indications for which they 
can be effectively used. Depending on the stage of 
the tumor, one or more drugs can be used off-label. 
This is confirmed by the results of a survey of 
specialists from the National Global Network of 
Cancer Centers in the USA, conducted in 2005, 
which revealed that 50–75% of all drugs in oncology 
are used off label, especially for generic drugs [38]. 
It should be noted that the use of off label drugs in 
oncology concerns not only anticancer drugs, but 
also drugs of other pharmacological groups. For 
example, tricyclic antidepressants are used in 
oncology to treat neuropathic pain in cancer 
patients. In addition, there are many reports of off-
label use of SSRI drugs [37]. 

Thus, the above data on the use of off-label drugs 
indicate: 

• an increase in the frequency of off-label drugs 
use; 

• about the widespread use of this type of 
therapy in such areas of medicine as pediatrics, 
oncology and psychiatry. 

All of the above obliges to analyze and 
systematize both the positive experience of using 
off-label drugs and the negative consequences of 
such use, as well as present the results of the 
analysis of the frequency of use and the 
effectiveness of off label therapy to the medical 
community. 
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