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To evaluate the frequency of off-label prescription of medicines in practice of clinical specialists and
the awareness of respondents of the procedure of justified off-label prescription.

The sample included 542 clinical specialists who worked in definite medical organizations in 26
entities of the Russian Federation. The respondents were proposed to fill in remotely an anonymous
questionnaire to evaluate the experience of prescribing medicines off-label to adult patients.

Prescribing medicines not in consistence with the officially approved instruction for medical use
(off-label or «outside instruction» ) is a relevant issue of global medical care since convincing scientific
evidence for safety of such use is scarce. Analysis of information about off-label prescription is one of
current tasks of national medical research centers according to the Federal Project «Development of a
network of national medical research centers and implementation of innovative medical technologies>.
According to the responses about the frequency of off-label prescriptions 67.5% of respondents reported
of no experience of off-label prescription, 27.7% said «rarely» or «sometimes>, and 4.8% said
«frequently> and «very frequently>. Specialties of physicians who have more often used medicines
off-label (50% and more) included obstetrics and gynecology, pediatrics, rheumatology, hematology,
and pulmonology. Cardiologists, neurologists and clinical pharmacologists use medicines off-label
relatively rarely (19.6%, 28.6%, and 22.2%, respectively). 40% of medicines used off-label were those
designed for the treatment of coronavirus infection SARS-CoV-2. The medicines most frequently
used off-label included metformin, rituximab, and thioctic acid. 65% of respondents assessed their
knowledge of off-label prescription as insufficient. In addition, 75% of respondents consider it useful
to receive additional information about risks and benefits of off-label prescription in clinical practice.

The survey revealed the need of physicians for information about risks of the off-label use of medicines
in clinical practice.
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he off-label administration of drugs (i.e., their
Tuse for an unapproved indication, dosage form,
population, or other parameters not mentioned in the
approved labeling) is a relevant problem concerning
world health care practices due to the lack of conclusive
scientific evidence of the safety of such use.

In clinical practice, it commonly occurs that a
physician performs an off-label prescription of a
drug that has been officially approved in the Russian
Federation based on knowledge about its potentially
high clinical efficacy. The reasonable decision must
consider the main factors determining the benefit of the
drug: patient characteristics (e.g., older age, pregnancy,
lactation, etc.), the severity of the disease, evidence of
the drug’s potential benefits, as well as likely adverse
reactions. The predominance of potential benefits
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over the harm is most evident subject to the following
conditions: patient rarely has adverse reactions; disease
is severe; the high efficacy of the drug is documented;
adverse reactions are well studied, unlikely, and
insignificant. When deviating from specified methods
of administration, it is of crucial importance that
a prescribing physician take such nuances into ac-
count [2, 3].

While off-label prescription of drugs is not legally
prohibited, the
responsibility of an HCP for possible risks to a

practice increases the personal
patient’s health, for which reason such a decision must
be reasonable and justified [4-8]. The criteria for
appropriate off-label drug prescription are most clearly
described in German pharmaceutical law. According

to the Declaration on Good Off-Label Use Practice
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(GOLUP Declaration) developed by the expert group
of the European Medicines Agency in 2016, the off-
label drug administration is considered reasonable
subject to specific criteria (Figure 1, adapted from
GOLUP Declaration [9]).

Although not formalized, the following criteria for
reasonable off-label drug administration are widely
used in Russian clinical practice:

« the presence of a severe or life-threatening disease,
or disease significantly deteriorating quality of life;

 the absence of a drug approved for the indication or
the age group;

« evidence-based grounds to expect that a therapeutic
or palliative effect can be achieved using the drugin

a particular patient and particular clinical situation.

From a legal point of view, off-label drug administ-
ration in Russia should be justified in source medical
records (often accompanied by a protocol or consensus
report of the medical commission), as well as by
informed consent signed by a patient [10].

Analysis of information concerning the off-label
administration of drugs is one of the objectives of the
national medical research centers (NMRCs) under the
federal project Development of a Network of National
Medical Research Centers and the Introduction of
Innovative Medical Technologies. In Russia, off-label
drug administration data are typically collected in
cases of adverse reactions [11]. However, according to
international estimates, the frequency of off-label drug
administration in adults varies from 7-95% in hospitals
and from 6-72% in outpatient facilities [12], i.e., the

off-label administration of drugs is common in clinical
practice.
Open-label,

randomized clinical trial was designed and carried out

observational, prospective, non-
in the National Medical Research Center of Internal
and Preventive Medicine to collect data on the off-label

drug administration.

Objective

To evaluate the frequency of off-label drug
administration in clinical practice in various medical
specialties and the knowledge of the respondents
about the procedure of reasonable off-label drug
administration.

Material and Methods

The trial was carried out following good clinical
practice guidelines. The protocol was approved by the
ethics committee of the National Medical Research
Center of Internal and Preventive Medicine.

The sample included physicians with clinical
specialties working in healthcare facilities in 28 subjects
of the Russian Federation.

The inclusion criterion was clinical practice in
the healthcare facility selected for the trial. The
exclusion criterion was refusal to participate in the
trial. Respondents were enrolled with the support
of senior internal medicine specialists of the
relevant federal subjects and districts. Respondents
were asked to undergo a remote anonymous survey

(Table 1).

Figure 1. Criteria of reasonable off-label drug administration according to the Declaration on Good Off-Label Use Practices
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drug use

4. The off-label use is supported
by strong scientific
evidence in the literature

S. Patients have been
fully educated and have
given their informed
consent

6. Physicians and patients
report adverse events

and outcomes linked to the use
of the off-label product
through established routes
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The obtained data were statistically processed using
the IBM SPSS Statistics 20.0 (USA) and Microsoft
Office Excel 2016 (USA) software suites. The normality
of distribution was detected using the Kolmogorov—
Smirnov test and the Shapiro-Wilk test. The qualitative
parameters were compared using the 2x2 contingency
tables and Pearson’s test. The differences were consi-
dered significant at p<0.05 in all types of analyses.

Results

The trial was conducted from August to September
2020. The questionnaire was completed by 542 res-
pondents from the following subjects of the Russian
Federation: Vologda Region, Chelyabinsk Region,
Kaliningrad Region, Kamchatsky Krai, Kemerovo
Region, Khanty-Mansi Autonomous Area, Kursk Re-
gion, Moscow Region, Murmansk Region, Nizhny

Table 1. Questionnaire to assess the experience of off-label drug administration
in adult patients by clinicians (based on a questionnaire on the knowledge of off-label drugs in pediatrics [13])

Question

Answer option (if available)

1.1. Subject of the Russian Federation

List of the Subjects

1.2. Place of employment

[0 Outpatient facilities (non-24-hour settings of medical care and treatment),
including house-calls

Day-care facilities (day-time care and treatment
not requiring 24-hour medical supervision and treatment)

Inpatient facilities (24-hour medical care and treatment)

oo O

Others (please specify)

1.3. Your specialty

2. How often do you prescribe
drugs off-label?

Very frequently

Frequently

Occasionally

Rare

Oooooao

Never

3.1. International nonproprietary name (INN) (please specify active substance)

3.2. Trade name (please specify)

3.3. What is/are the parameter(s) of the drug use that was/
were off-label (please select one or more)?

[] Special population (pregnant women, elderly, etc.)
[ Indications
3. Which drugs did you prescribe ] Contraindications
off-label? (please specify one or more)
[0 Dosage frequency
[0 Doses
[0 Method (route) of administration
[J TIIDuration of treatment
[0 Others (please specify)
3.4. What is the main reason for prescribing this drug off-label? (please specify)
[0 Significantly
4. To what extent fioes your [0 Slightly
off-label prescription of drugs :
affect treatment efficacy? [0 Marginally
[0 No effect
[ Adverse reactions
5. What are the risks associated
with your off-label administration of drugs? L) Lackol it e
[0 Others (please speci
P P
6. Do you consider your knowledge on the 0] Yes
off-label administration of drugs to be adequate? [0 No
7. Would you like to get more information O] Yes
about the risks and benefits of off-label
administration of drugs in clinical practice? [0 No

ISSN 0022-9040. Kardiologiia. 2021;61(5). DOI: 10.18087/cardio.2021.5.n1510

43



§ ORIGINAL ARTICLES

Novgorod Region, Novosibirsk Region, Omsk Region,
Orenburg Region, Penza Region, Primorsky Krai,
Republic of Altai, Republic of Chuvashia, Republic of
Dagestan, Republic of Mari El, Republic of Mordovia,
Republic of Tatarstan, Rostov Region, Ryazan Re-
gion, Sakhalin Region, Sevastopol, Tyumen Region,
Voronezh Region, Zabaykalsky Krai.

General respondent characteristics

The questionnaire was completed by physicians
of 25 specialties: 297 (55%) - internal medicine;
56 (10%) — cardiology; 35 (6%) — neurology; 29 (5%) —
general practice (Figure 2).

334 respondents worked as outpatient physicians
(62%), while 176 (33%) were employed in hospitals
(Figure 3).

The proportion of outpatient physicians among
respondents who specified «internal medicine>» and
«neurology> was comparable to the general structure.
Of respondents who specified «internal medicine>,
67% worked in an outpatient facility, 28% worked in
hospitals, while 5% were employed in day hospitals.
Among the physicians who specified «neurology>, the
distribution according to place of work was similar:
66% in outpatient facilities, 23% in day hospitals, and
11% in hospitals. Among the respondents specializing
in «cardiology», the proportion in hospitals and
outpatient facilities were comparable (43 and 46%,
respectively). Among physicians who specified «gene-
ral practice>», 66% worked in outpatient facilities, 23 %
in hospitals, and 11% in day hospitals (Figure 4).

Respondent’s experience
of the off-label drug administration

According to the responses on the frequency
of the off-label drug administration, 366 (67.5%)
respondents said that they had no experience of off-
label prescription, while only 4.8% (n=26) prescribed
drugs off-label frequently or very frequently (Figure S).
In most cases, the drugs had been administered off-label
to treat patients with COVID-19. In a few cases, internal
medicine specialists reported the following cases of
off-label prescriptions: administration of omeprazole
for the prevention of erosion and ulcers associated
with the use of nonsteroidal anti-inflammatory drugs;
metformin for the treatment of obesity.

Experience of off-label drug administration
depending on the specialties of respondents

A comparison of the structure of respondents’
specialties depending on off-label use of pharmaceutical
drugs showed a close to critical level of significance
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Figure 2. Respondent specialty structure

M Internal Medicine Neurology
Other B Surgery
H GP [l Obstetrics and Gynecology

M Cardiology M Infectious Diseases

M Anesthesiology and Critical Care

GP, general practitioner.

of the differences between the investigated parameters
(p=0.064). The respondents of the following specialties
administer drugs off-label more often (50% or more
respondents prescribed drugs off-label): Obstetrics and
Gynecology, Pediatrics, Rheumatology, Hematology,
Pulmonology (Table 2). Medications are administered
off-label comparatively rarely by cardiologists (19.6%),
neurologists (28.6%), and clinical pharmacologists
(22.2%).

In «obstetrics and gynecology» (50% of respon-
dents adminster drugs off-label), the off-label pres-

Figure 3. Places of employment
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Figure 4. Structure of places of employment
of the respondents in «Internal Medicine>,
«General Practice», «Cardiology>, «Neurology”
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(pregnant women, etc), duration of treatment, and
indications for the use of homeopathic drugs.

Among pediatricians (55.6% of respondents use
drugs off-label), the main causes of off-label prescription
are the age-related characteristics of patients; in one
case, route of administration was cited.

Off-label use by rheumatologists (60% of respon-
dents prescribe drugs off-label) included unapproved
indications and a special patient group (in one case).

Figure 5. Frequency of off-label drug use
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Hematologists (83.3% of respondents use drugs off-
label) prescribe medications off-label on unapproved
indications in all cases.

Among physicians who specialize in «pulmonary
medicine>» (83.3% of respondents administer drugs
off-label), the off-label use included unapproved indi-
cations, as well as a special patient population (in one
case), and the duration of drug use (in one other case).

Drugs most commonly administered off-label

The detailed analysis of the use of specific drugs off-
label showed that they were used in 40% of cases to treat
COVID-19; this can be attributed to the trial having
been conducted during the COVID-19 pandemic
period.

The pharmaceutical drugs most frequently used off-
label were hydroxychloroquine (27.0%), metformin
(5.2%), lopinavir + ritonavir (3.9%), tocilizumab
(3.9%), rituximab (3.0%) (Figure 6). 47.8% were

Table 2. Differences in frequency
of the off-label administration of drugs in clinical
practice by the respondents depending on a specialty

Off-label drug administration
in clinical practice

Respondent specialty Not used, Used,
n=366 n=176

n % n %
Internal Medicine 204 68.7 93 31.3
General Practice 17 58.6 12 41.4
Cardiology 45 80.4 11 19.6
Neurology 25 71.4 10 28.6
Infectious diseases S 5S5.6 4 444
ég:estheswlogy and Critical 9 60.0 6 40.0
Obstetrics and Gynecology S 50.0 S 50.0
Pediatrics 4 44.4 S 55.6
Rheumatology 2 40.0 3 60.0
Pulmonary medicine 1 16.7 S 83.3
Hematology 1 16.7 S 83.3
Clinical Pharmacology 7 77.8 2 22.2
Gastroenterology 3 7 1 2S5
Surgery 10 66.7 S 33.3
Endocrinology 6 7S 2 2§
Otorhinolaryngology 4 100 0 0
Genetics 0 0 1 100
Oncology 2 66.7 1 33.3
Ophthalmology 4 57.1 3 42.9
Physical therapy 1 100 0 0
Nephrology 1 100 0 0
Traumatology and Orthopedics 2 66.7 1 33.3
Dentistry S 100 0 0
Trainee doctor 1 100 0 0
Other 1 50 1 S0
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Figure 6. Administration of individual drugs used off-label
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various rarely used pharmaceutical drugs, which were
prescribed in less than 2% of all cases.

In addition to the drugs prescribed off-label to
treat COVID-19, the most frequent uses of off-label

pharmaceutical drugs oft-label were metformin, rituxi-

mab, and thioctic acid.

Comparative assessment of the frequencies of off-
label drug prescription in clinical practice by the
respondents depending on a place of employment
There were no significant differences (p=0.375)
when comparing off-label drug administration practices
depending on the places of work (Table 3). The number
of physicians in each specialty administering or not
administering pharmaceutical drugs off-label was
broadly equivalent.

Assessment of the effects of administering
drugs off-label on treatment efficacy

The analysis on the effects of using pharmaceutical
drugs off-label on treatment efficacy was carried out:
236 (44%) of respondents thought that the use of
drugs off-label significantly affected treatment efficacy,
including those who had no experience of off-label
drug administration (64% of respondents); 109 (20%)
reported that the off-label use of pharmaceutical drugs
did not affect treatment efficacy; it should be noted
that 87% of them had no experience of off-label drug
administration (Figure 7).

Structure of risks associated
with off-label administration of drugs

Regarding the risks of off-label adminstration of
pharmaceutical drugs, 88 (50%) of 176 physicians
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Table 3. Frequency of off-label drug administration in clinical
practice by respondents depending on place of employment

Off-label drug administration
in clinical practice

Place of employment

Not used, Used,
n=366 n=176
n % n %
Outpatient office 233 63.7 101 57.4
Day hospital 20 S.5 8 4.6
24-hour hospital 111 30.3 65 36.9
Other 2 0.5 2 1.1

Figure 7. Structure of responses by effects
of off-label drug administration on the treatment efficacy

44% (236)

19% (102)

B Significantly W Slightly

B No effect B Marginally

who had the experience of administering drugs off-
label reported the development of adverse reactions, 73
(41%) reported a lack of efficacy of the prescribed drug
(Figure 8). At the same time, 10 (6%) of physicians
believe that there are no risks of off-label drug
administration, while S (3%) thought that a healthcare
facility could be held legally responsible for such

practices.

Self-evaluation of respondents’ knowledge
and interest in increasing their knowledge
of off-label administration of drugs in clinical practice
Interestingly, 355 (65%) of respondents assessed
their knowledge about the off-label adminstration of
drugs as insufficient.
Even more physicians (75%) consider it useful to
receive more information about the risks and benefits
of off-label drug prescription in clinical practice.

Discussion
In this trial, a relatively low frequency of oft-label
prescription of pharmaceutical drugs was reported. In
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a similar trial by Kuznetsova et al. [14] carried out in
a smaller sample, 82% of internal medicine specialists
and 100% of pediatricians prescribed drugs oft-label. In
this trial, the most frequent off-label administration of
drugs was registered among physicians who work with
specific populations that are excluded from clinical
trials for ethical reasons (children, pregnant women).
Nevertheless, drugs were administered off-label equally
often in rheumatology and pulmonary medicine.

There was no difference in the frequency of
administering drugs off-label depending on the place
of work (outpatient facilities or hospitals). A total
of 32.5% of respondents prescribed drugs off-label,
including 4.8 % of physicians who prescribed drugs off-
label frequently or very frequently.

The analysis of the information on the off-label
administration of drugs in nearly half the cases
showed that the drugs were used to treat patients
with COVID-19 following the interim guidelines
[15]. Although the results of the trial were distorted
by the pandemic situation due to the attention of
the majority of physicians being focused on treating
patients with COVID-19, the literature shows that
the largest proportion (67.2%) of off-label drug
prescriptions were made in cardiology (code C in
the WHO ATC classification), while the smallest
proportion of drugs are prescribed off-label involve
the urogenital system and sex hormones (code G).
However, such drugs are rarely administered in this
population [16].

In the trial carried out in the Russian Children’s
Clinical Hospital (Moscow), the proportion of off-label
drugs administration varied from 17 to 96% in different
departments. The most common incidences of off-label
drug administration were connected with age limits
(32%) [17].

It is of concern that 6% of physicians prescribing
drugs off-label are confident that there are no risks
involved with this practice, while 20% of respondents
believe that the off-label drug administration does
not affect te treatment efficacy. Despite potentially
serious legal liability in some European countries, the
situation with off-label drug administration here is
also problematic. According to the trial by Saullo et
al. [13], in which 85 physicians from the Pediatric
Society of Calabria were surveyed, although 88% of
experts did not have enough knowledge about the
benefit-risk ratio of off-label drug administration, 40%
of them often apply such practices regardless. The
drugs most frequently administered off-label are used
to treat respiratory diseases in children and patients at
ages for which the drug is not recommended [13]. In
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Figure 8. Structure of responses
by risks associated with off-label drug administration

B Adverse reactions

B Lack of treatment efficacy

B No risks Responsibility (legal)

2016, Titov et al. [ 18] published a Russian study on off-
label drug use in pediatric patients in 2012 and 201S.
This found that pharmaceutical drugs associated with
clinically significant drug therapy complications were
prescribed off-label in 58.7 and 47.5% cases in 2012
and 2015, respectively.

While here is no standard legal procedure for
assessing the actions of off-label prescribers in Russia,
various indirect sanctions and regulations on the off-
label use of drugs could involve legal liability on the
part of an HCP or a medical facility [S].

Significant improvements have been made in the
national pharmacovigilance system in terms of off-label
drug administration. Health practitioners can make a
significant contribution to the solution of this problem
through the timely reporting of adverse reactions to
pharmacovigilance authorities [19, 20].

Conclusion

Despite the relatively rare occurrence off-label drug
administration as shown by the trial and available
publications, the present survey showed significant
demand for medical information on the risks of
administering drugs off-label as part of clinical practice.
This issue became particularly relevant in 2020 when
pharmaceutical drugs were widely prescribed off-
label to treat COVID-19. It is planned to repeat the
assessment of off-label drug administration frequency
following the end of the COVID-19 pandemic to
compare the results.

Investigators:
Principal Investigator: Drapkina O. M. (Moscow).
Study coordinator: Shepel R. N. (Moscow). Investi-
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