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Abstract

Background: The "Law on Doctors of the People’s Republic of China," which was officially implemented on March 1,
2022, emphasizes the requirements for rational drug use and the necessity for appropriate management of off-label
drug use. The safety and ethical considerations related to off-label drug use are different in children than in adults.
There is so far no management guideline for pediatric off-label use of drugs in China, and the applicability of foreign
guidelines is limited. Establishing a localized evidence-based management guideline for pediatric off-label use of
drugs to support the national legislation and clinical practice is of critical importance.

Methods: We established a guideline working group, including experts from a broad range of disciplines and devel-
oped recommendations following the guidance of the World Health Organization Handbook and the Chinese Medi-
cal Association. The following themes were identified by questionnaires and expert interviews to be of great concern
in the management of off-label drug use in children: general principles and characteristics of management of pedi-
atric off-label drug use; establishment of expert committees; evidence evaluation; risk-benefit assessment; informed
consent; monitoring and assessment of the risk; and monitoring and patient education. Two rounds of Delphi surveys
were organized to determine the final recommendations of this guideline. We graded the recommendations based
on the body of evidence, referring to the evaluation tool of the Evidence-based management (EBMgt) and the Oxford
Center for Evidence-Based Medicine: Level of Evidence (March 2009).

Results: We developed the first guideline for the management of pediatric off-label use of drugs in China.

Conclusions: The guideline is to offer guidance for pediatricians, pharmacists, medical managers, policymakers,
and primary care physicians on how to manage off-label drug use in pediatrics and to provide recommendations for
Chinese healthcare policy in the future.
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Background
Min Meng and Enmei Liu contribute equally to this work. Off-label use refers to the use of drugs beyond the scope
of the drug instructions and labels provided by the manu-
. — . . . . facturer and approved by the National Medical Products
Department of Pediatric Research Institute, Children’s Hospital of Chongging L. A K R
Medical University, Chongging 400014, China Administration of China [1]. Different forms of off-label
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unapproved dosage or frequency, unapproved route
of administration, or the use for unapproved popula-
tion (e.g. age group). Off-label use of drugs is common
in clinical practice [2—4], especially in children, with the
proportion of children who were prescribed drugs off-
label ranging from 3.2% to 95% [2, 3]. However, there is
a lack of evidence to support pediatric off-label use of
drugs [4]. In 2015, an expert consensus statement on the
off-label use of drugs was published by the Drug Risk
Management Group of the Professional Committee for
Therapeutic Drug Monitoring and Research, Chinese
Pharmacology Association [5]. Subsequently, in 2016 the
Chinese Society of Pediatric Clinical Pharmacology and
the Chinese Medical Association published an expert
consensus statement on off-label drug use in children
in China [1]. In the last five years, along with the new
evidence that has become available, standards, norms,
and consensus statement related to pediatric off-label
use of drugs have been updated. In 2020, a joint policy
statement by the European Academy of Pediatrics and
the European Society for Developmental Perinatal and
Pediatric Pharmacology on the off-label use of drugs in
neonates, infants, children and adolescents [4] was pub-
lished, which, however, did not include evidence from
China as they intentionally restricted their body of evi-
dence to Europe. Chinese consensus statements or guide-
lines on off-label drug use, such as the Catalogue of
Oft-label Usage (The New Usage of 2020) developed by
the Guangdong Pharmaceutical Association [6], have not
provided recommendations for off-label use of drugs in
children. In response to these issues, the Chinese Soci-
ety of Pediatric Clinical Pharmacology, the Chinese
Medical Association, and the National Clinical Research
Center for Child Health and Disorders (Children’s Hos-
pital of Chongqing Medical University) in collaboration
with the Chinese GRADE Center, developed the present
guideline, Guidelines for the Management of Pediatric
Off-label Use of Drugs in China, which aims to promote
the rationalization and standardization of off-label use
of drugs in children, and ultimately ensure the safety of
drugs in the treatment of children.

Methods

This guideline was developed by the Chinese Society
of Pediatric Clinical Pharmacology, the Chinese Medi-
cal Association, the National Clinical Medical Research
Center for Child Health and Disease (Children’s Hospi-
tal of Chongqing Medical University), and the Chinese
GRADE Center. Methodological support was provided
by the Chinese GRADE Center, the World Health Organ-
ization (WHO) Collaborating Center for Guideline
Implementation and Knowledge Translation, and the
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Institute of Health Data Science, Lanzhou University. The
guideline was launched on April 12, 2021, and finalized
on December 24, 2021. The guideline followed the meth-
odology proposed by WHO [7] and the Chinese Medical
Association [8], as well as the Appraisal of Guidelines for
Research and Evaluation II (AGREE II) [9] and Report-
ing Items for Practice Guidelines in Healthcare (RIGHT)
statement [10—12].

Establishment of the guideline working group

Experts from a broad range of disciplines including pedi-
atrics, pharmacy, management and health policy, and
evidence-based medicine, as well as parents of children
participated in the development of the guidelines. The
participants were divided into the steering committee,
a secretarial team, an evidence team, a consensus team,
and an external review team. A full list of members is
provided at the end of this article. All members com-
pleted a declaration of interest form and stated that they
had no economic conflicts of interest directly relevant to
this guideline.

Registration of the guideline

This guideline is registered at the International Practice
Guideline Registry Platform (Registration no. IPGRP-
2021CNO088). The guideline protocol is available on
request from the registration platform.

Target users and population of the guideline

The target audience of this guideline includes pediatri-
cians, pharmacists, medical managers, policymakers, and
primary care physicians. The management population of
the guideline is children and their guardians.

Determination of essential themes

The themes of this guideline were determined during one
round of a questionnaire-based survey and two rounds of
expert interviews. At the beginning, the working group
identified 11 themes by analyzing published guidelines
relevant to the topic and interviewing pharmaceutical
specialists. Subsequently, we developed a questionnaire
to evaluate the importance of these themes and ask sug-
gestions for additional themes. Sixty-six themes were
obtained through the feedback from the survey. After de-
duplication, merging, and discussion with the consensus
team meeting, eight themes were finally selected to be
included.

Evidence search and screening

We performed a systematic literature search for each
question through PubMed, Web of Science, Embase,
China Biomedical Literature Database (CBM), WanFang
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Data, and China Knowledge Network database (CNKI) to
identify literature published from inception to August 13,
2021. We used the search terms "pediatric*", "paediatric*",
"child*", "infant*", "adolescent*", "neonat*", "mewborn*",
"teen*", "off-label", "off label use*", "unlabeled use*" and
"unlicensed medicines" (Supplementary file 1). Google
Scholar and reference lists of the studies identified in
the database search were also searched to avoid missing
potentially relevant literature. We made no restrictions on
study design. Only studies published in English and Chi-
nese were included. After the literature search, the sixteen
evidence team members were divided into eight pairs;
each pair was assigned one theme. Each pair searched lit-
erature relevant for their target theme, after which each
potentially relevant record was evaluated by both inves-
tigators independently, and finally information related to
their target theme was extracted from the eligible studies.
Disagreements in study selection were resolved by joint
discussion or consultation with a third researcher.

Grading the quality of evidence

The evidence team graded the quality of evidence and
the strength of each recommendation using the Evi-
dence-based Management evaluation tool (EBMgt) [12]
combined with the Oxford Center for Evidence-Based
Medicine (OCEBM, 2009) [13] (see Table 1). We also
considered the relevant laws and regulations in China
when making the appraisal.

Formation of recommendations

Based on the summary table of the available evidence for
each theme and consideration of patients’ preferences
and values, fairness, and the implementation ability of
the management measures, we drafted initial recommen-
dations on off-label drug use for children. Two rounds
of Delphi surveys on recommendations were then con-
ducted on November 4, 2021, and November 8, 2021,
respectively, and a total of 19 suggestions from experts
were collected. Recommendations were considered to
have reached a consensus when 80% of the voters agreed
to the recommendation.
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Writing and external review of the guideline

The secretariat prepared the first version of the guideline in
accordance with the RIGHT checklist and sent the full text to
the external review committee. All opinions and recommen-
dations of the review committee were taken into consideration
in the revision and creation of the final draft of the guideline.

Updating the guideline

This guideline is planned to be updated within three to
five years based on emerging relevant evidence, follow-
ing the Reporting Items for Updated Clinical Guide-
lines: Checklist for the Reporting of Updated Guidelines
(CheckUp [14]) checklist.

Recommendations

Theme 1: general principles and characteristics of pediatric
off-label use of drugs management

Recommendation 1.1 It is recommended that pediatric
off-label use of drugs should be managed in accordance

with the general principles of the "Management Guideline

for the Off-label Use of Drugs in China (2021)". (2; B)

The guideline entitled "Management Guideline for the
Oft-label Use of Drugs in China (2021)" focuses on the
definition of off-label use of drugs, evidence grading
standards, management of informed consent, monitor-
ing of adverse drug reactions and adverse events, main
responsibilities of hospitals and manufacturers, con-
ditions for reimbursement by social health insurance,
and the national approval system, resulting in recom-
mendations in nine thematic areas (Supplementary file
1). Pediatric off-label drug use should adopt the general
management principles in adults adapted according to
the specific characteristics of the child population.

Recommendation 1.2 Clinicians are recommended to refer

to the published guidelines or consensus statements

on the specific topic for children.(2; B)

Article 29 of the Law on Doctors of the People’s
Republic of China in 2021 [16] states that "Physi-
cians shall adhere to the principles of safe, effective,
economic, and reasonable drug use, and follow the

Table 1 Classification of evidence quality and strength of recommendations

Strength of Quality of Content
recommendation evidence
A 1 RCTs or meta analyses
B 2 High-quality, repeatable and comprehensive literature reviews, providing evidence synthesis and operability recom-
mendations, or a systematic review
3 Multi-center data comparative studies, multi-center case studies or large sample quantitative studies
C 4 Small sample, single center qualitative or quantitative studies
5 Descriptive studies and/or case reports, usually including observations, warnings and recommendations for managers
D 6 Opinions of authoritative experts or expert committees, generally based on expert experience
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guidelines for clinical application of drugs, clini-
cal treatment guidelines, and drug instructions for
rational drug use". The evidence team extracted
and analyzed evidence-based recommendations for
pediatric off-label use of drugs based on medical
evidence by searching domestic and international
guidelines or consensus statements on children
(2018-2021) and developed a list of common types
pediatric off-label use of drugs, evidence levels, and
recommendations (Supplementary file 2). The list
will be made available online and updated regularly
by the Pediatric Clinical Evidence and Guidelines
database of Children’s Hospital of Chongqing Medi-
cal University.

Theme 2: the establishment of an expert committee

on the pediatric off-label use of drugs

Recommendation 2.1 We suggest that tertiary level

A hospitals with pediatrics departments and children’s
specialty hospitals establish an expert committee

on pediatric off-label drug use, which should be

under the guidance of the pharmaceutical management

and pharmacotherapy committee and/or ethics committee.
(6;D)

A multicenter study revealed that more than half (55.4%)
of health care workers did not follow the “Expert Consen-
sus on Off-label drugs in pediatrics in China” guidance
document, with 52.6% of the reasons being "no expert
group on off-label use" [12].

Recommendation 2.2 We suggest that two experts, a clinical
expert and a clinical pharmacist, co-chair the expert
committee. (3; B)

To ensure the rationality of off-label use of drugs to treat
children, the process of protocol development and safety
monitoring requires the discussion and collaboration of
experts from various disciplines, including pediatricians,
pharmacists, and nurses [15-17]. In addition, pediatric
clinical specialists and clinical pharmacologists play an
essential role in decision-making regarding pediatric off-
label use of drugs [18, 19].

Recommendation 2.3 If conditions permit, we

suggest expanding the diversity in the experience

among the members of the expert group with the following
fields: evidence-based medicine, health economics,
epidemiology, ethics and law. (3; B)

Guidelines and consensus statements on the manage-
ment of off-label use of drugs for children from China
and abroad emphasize that off-label drug use should
be evidence-based. Most clinicians, however, lack
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the necessary skills and time to conduct systematic
reviews of existing evidence [20]. Evaluating the body
evidence for off-label drug use is particularly compli-
cated for certain groups of children, such as preterm
infants, newborns, infants and children below the age
of two years, and children with chronic or rare diseases
[21-23]. Furthermore, the legal and ethical issues for
off-label drug use are more complex in children than
adults [24]. As a result, we suggest to expand the expert
group’s fields of expertise beyond the minimum level if
possible.

Recommendation 2.4 If children have comorbidities
or the simultaneous off-label use of multiple drugs is needed,
we suggest to extend the expert group with

« Clinical experts in the corresponding diseases.

+ Non-clinical experts in medical technology, such as
professionals in clinical testing, pathology, imaging,
or ultrasound.

+ Experts in the field of essential medicine, such as
biologists and pharmacologists. (6; D)

In complex clinical cases involving, the expert com-
mittee can be expanded if the expertise of the regular
committee does not cover all aspects related to the
actual situation of the patient. Under the principles of
individualized medical model and precision medicine,
we suggest that the expert groups should be expanded
on a case-by-case basis to include non-clinical medi-
cal technologists and basic medicine specialists when
discussing off-label treatment of children who have
comorbidities or need to take multiple drugs oft-label
at the same time. For example, we suggest including
microbiologists for questions regarding the off-label use
of drugs to treat infectious diseases; and radiologists
for questions related to ultrasound and MRI contrast
agents in children.

Recommendations 2.5 The primary responsibilities
and obligations of the expert group on the off-label use
of drugs to treat children should include

» Formulating and regularly updating the list of drugs
commonly used off-label for children in their respec-
tive medical institution;

- Participate in consultations for off-label drug use in
children;

+ Promptly release data on serious adverse events
or adverse reactions(ADRs) related to off-label
drug use. (6; D)
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Theme 3: evidence evaluation of off-label drug use

for children

Recommendation 3.1 We suggest that the level of evidence
and related recommendations for the use of off-label drugs
should be formed following the "Guideline for the Off-label
Use of Drugs in China'. (2; B)

Recommendation 3.2 When direct evidence is unavailable,
the three categories of indirect evidence listed below should
be specifically investigated and evaluated. (2; B)

. Evidence from adults can be used as indirect evi-
dence;

In the lack of high-quality pediatric clinical evidence,
an extrapolation of evidence from adult trials can help
mitigate the impact of limitations caused by insufficient
sample size, disruption of equilibrium, and heterogene-
ity in pediatric clinical trials [25]. Both the Chinese Food
and Drug Administration [26] and the US Food and Drug
Administration (FDA) [27, 28] have proposed extrapolat-
ing adult evidence to pediatric populations by carefully
assessing the indirectness of adult evidence, which is an
effective method when high-quality evidence for pediat-
ric populations is lacking. Therefore, this guideline draws
on the requirements of the Chinese Technical Guidelines
for the Extrapolation of Adult Data to Pediatric Popula-
tions (2017) [26] in China, which suggests assessing the
indirectness of adult evidence.

We suggest assessing the evidence by systematic
reviews in cases when there are not yet any approved
indications for children, but there is evidence for both
adults (in China) and children (anywhere).

When there exists evidence only from Chinese adults
evidence and no high-quality evidence is available for
the pediatric population, we suggest using these findings
with caution. A comprehensive analysis of all available
information and data is required prior to use, including
differences in organ function in specific age groups, the
impact on pharmacological characteristics, knowledge of
the disease, epidemiological conditions, non-clinical trial
data, pharmacokinetics (PK), pharmacodynamics (PD),
clinical effectiveness, and safety differences between
adult and pediatric populations for drugs with the same
or similar mechanism.

. Evidence from similar diseases in children can be
used as indirect evidence;

Evidence from similar diseases may need to be con-
sidered for some specific types of disease, such as rare
diseases in children [29, 30] or public health emergen-
cies [31]. For example, the development of the rapid
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guidelines for COVID-19 in children was informed by
severe acute respiratory syndrome [31] (SARS), mid-
dle east respiratory syndrome coronavirus (MERS), and
influenza studies as indirect evidence.

« Evidence from pharmacokinetic or pharmacody-
namic equivalency modeling studies on pediatric
populations can be used as indirect evidence.

It is not suitable to adopt the adult dose directly for
children based on the child’s age and weight alone [32].
Instead, after studying and assessing the facts on phar-
macokinetics, inferences must be drawn. In the absence
of high-quality evidence, researchers have used data from
pharmacokinetic models of piperacillin and amikacin in
critically unwell infants to recreate the concentration—
time curve and provide evidence related to the optimal
dosage for clinicians to employ in their everyday practices
[33]. Alternatively, precise drug dosages for neonates and
babies can be produced by integrating dose validation,
population pharmacokinetics, and mathematical models
of drug clearance and distribution, allowing for safer and
more effective off-label use of drugs [34].

Theme 4: benefit and risk assessment of off-label drug
usese in children: steps and precautions

Recommendation 4.1 We suggest using the Benefit and Risk
Assessment for Off-label Use (BRAvO) decision-making
framework. (2; B)

Benefit and risk assessment is an appropriate method to
judge the rationality of off-label drug use [4, 5]. In recent
years, scholars in China and abroad have proposed many
models and tools for benefit-risk assessment of drugs
[35], such as the ProOACT-URL developed by the Euro-
pean Medicines Agency (EMA) [36] and the PhRMA
Benefit-Risk Action Team (BRAT) framework [37]. In
2021, the Benefit and Risk Assessment for Off-label Use
(BRAvVO) decision framework was developed for children
based on the EMA and BRAT frameworks [38]. The pro-
cess in BRAVO is straightforward and it is therefore rec-
ommended as a decision framework for the benefit-risk
assessment of off-label use of drugs in children (Fig. 1).

Recommendation 4.2.1 The risks associated with off-label
use of drugs vary between different age groups of children.

It is recommended that clinicians pay particular attention

on how to treat neonates and preterm infants. (1; A)

The severe shortage of drugs for neonates is a world-
wide problem [39, 40], mainly due to the extremely
low percentage of clinical trials on medicines for
neonates [41]. In children’s general wards the pro-
portion of children who were prescribed drugs
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Problem and alternatives

1. What is the unmet medical need (no drug available or existing drug is
unsatisfactory or inappropriate)?

2. What are the currently available treatment options?

3. Is off- label drug use clearly necessary?

4. Are the clinical applications indicated in foreign instructions?
5. Are there any clinical guidelines or referenced drug handbooks that recommend
the intended off-label use of the drug?

l

Efficacy

1. What clinical parameters and cutoffs
define sufficient efficacy?

2. Are there any original studies on the
effectiveness in children? If not, consider:
3. Is the drug used in adults or other
pediatric age groups for the same or
similar indications?

4. If so, do adults and children have similar
disease progression, response to drug
intervention and exposure-response
relationship

5. If not, what is the assumed mechanism
of action of the drug? Based on this
mechanism of action, is the drug likely to
be effective for the intended indication?

Safety
1. What critical parameters define
unacceptable safety?
2. What are the toxic properties of the
drug?
3. What adverse events were reported in
clinical studies in children? If not,
consider:
4. What are the main adverse events
reported in adults?
5. What adverse effects can be expected in
children based on toxic properties and
adult data?
6. What measures can be implemented to
prevent or minimize harm and what risks
cannot be mitigated by preventive
measures?

The right dose
1. Can clinical response be predicted or
monitored based on target drug
concentrations or PD parameters?
2. Are there any pediatrics-related clinical
studies reporting the dose? If not, consider:
3. Whether pharmacokinetic(PK) data is
available for children or adults. Based on
the PK data and expected therapeutic
concentration, what dose should be used in
the target population?
3. Is there an adequate formulation of the
drug available for children?
4. Does the drug contain excipients that
are toxic when used in the intended age

\4

v

group?

appropriate doses for children of off-

Consequences: Gather evidence and information on the efficacy, possible risks, and the availability of
label drugs according to the above points

\ 4

Trade-offs

1. If the benefits are greater than the unavoidable risks: consider clinical use.
2. If the benefit is less than the unavoidable risk: reject clinical use.

3. If the benefit and unavoidable risk are unknown, consider experimental use
but not clinical use.
Note: The quality of the evidence, the experience of health care professionals,
expert opinions, and the acceptability of the risk to the patients/guardians should
all be considered in making the final decision.

Fig. 1 Framework for benefit-risk assessment of pediatric off-label use of drugs

off-label has been estimated between 18.2% and
70.0% [42]. Among neonates, the corresponding
range was 26% to 95% [43], and in preterm infants,
95% to 100% [44, 45]. The younger the children, the
fewer drug options are available [46]. Therefore, in
the absence of strong evidence to support the best
drug choice, neonatologists often rely on clinical
experience, expert consensus, and evidence from
adults and older children to infer the safest and
most effective dosage and regimen, which has led to

significant variation in the practice of neonatal drug
use between and within countries [47].

Recommendation 4.2.2 Clinicians should consider

the child’s age and the associated physiological, growth

and development characteristics when prescribing drugs
off-label. (5; C)

Compared with adults, assessing the benefit-risk of off-label
use of drugs in children is more complicated [48]. Because of
the immature excretory organs such as the liver and kidney,
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children have a low ability to metabolize and excrete drugs,
resulting in a higher incidence of adverse drug reactions in
children. The blood—brain barrier is more permeable in chil-
dren, leading to easy deposition of drugs in brain tissue and
causing neurological reactions [49]. In addition, children are
in a stage of growth, with tissues, organs, and body composi-
tion, as well as the physiological characteristics, pharmacoki-
netics (PK), and pharmacodynamics (PD), constantly and
rapidly developing [50]. These factors increase the difficulty
of assessment of benefits and risks in the treatment of chil-
dren. The adequate formulation and the safety of the excipi-
ents in the drug for children should be considered.

Theme 5: informed consent for the off-label use of drugs

in children. In general conditions (non-emergency disposal),
Recommendation 5.1 It is recommended that the guardians
sign the informed consent for children under eight years

of age. (2; B)

Recommendation 5.2 It is recommended that both the child
and their guardians sign the informed consent for children
over eight years of age and with sufficient autonomy. (2; B)
Informed consent is a crucial tool for doctors and patients to
defend their legitimate rights and interests. Although children
have a limited ability to estimate risks, signing informed per-
mission is vital for children’s mental health and treatment par-
ticipation. Article 19 of the Civil Code of the People’s Republic
of China [51] stipulates that "A minor who has reached the age
of eight is a person with limited capacity for civil conduct and
shall be represented in the performance of civil juristic acts by
his or her agent ad litem or obtain the consent or acknowl-
edgment of his or her agent ad litem". Informed consent for
clinical trials in children is recommended [52], with the age of
8 years serving as the criterion whether they should co-sign an
informed consent with their guardians or not. Studies from
abroad similarly recommend involving children with autono-
mous capabilities should participate in the informed consent
process with their guardians if possible [53, 54]. Therefore,
considering the situation and legislation in China, it is recom-
mended that eight years of age be used as the age point for
children to participate in informed consent. We suggest that
the doctor in charge explain the reasons for off-label use ade-
quately before signing an informed consent with the parent or
child. The content of the informed consent was recommended
as Sect4.3 of the "Management Guideline for the Off-label
Use of Drugs in China (2021)" (Supplementary file 1).

Theme 6: evidence-based practice for the off-label use

of drugs in children

Recommendation 6.1 We suggest to develop

an evidence-based medicine database for off-label use drug
use in children in China. (3; B)

Evidence-based drug databases and drug directories,
such as the Micromedex Pharmaceutical Database, the
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British National Formulary for Children (BNF-c) [55],
the Dutch National Formulary for Children [56], and the
WHO Model Formulary for Children based on the Sec-
ond Model List of Essential Medicines for Children [57],
can effectively promote rational drug use in children [58,
59]. However, data from current international databases
and catalogs are not necessarily applicable to Chinese chil-
dren, especially for premature infants and newborns [4].
At present, there is no database on the off-label drug use
for children in China, and the pediatric evidence-based
drug databases or catalogs published by national and
international societies tend to cover only a small num-
ber of drugs [60], have incomplete information, and be
untimely updated. There is thus an urgent need for pedi-
atric clinicians to establish a pediatric children’s off-label
drug database [12, 61]. To promote the standardized and
science-based oft-label use of drugs in children, we sug-
gest establishing a user-friendly, evidence-based medicine
live database that can be accessed at any time via mobile
devices or the hospital network.

Recommendation 6.2 We suggest that medical institutions
embed the evidence-based medicine database of children’s
off-label drugs into the hospital’s electronic medical record
system to enhance evidence-based decision-making,

practice, and management. (3; B)

Currently, awareness on the principles of adequate oft-
label drug use is poor among clinicians [61]. For half of
the children who were prescribed drugs off-label there
exist no records of the off-label use [62]. Therefore, we
suggest to integrate the management of off-label use of
drugs for children into the clinician’s operating system [1,
63] so that the doctor can make records when prescrib-
ing the off-label drugs, can review the current evidence
related to the off-label use of the particular drug and
receive valuable feedback on drug-related information.
We suggest to integrate off-label drug management into
the pharmacist’s drug management system [63], provid-
ing information support and assuring a standardized
management process.

Theme 7: monitoring and assessment of the risk
of pediatric off-label use of drugs

Recommendation 7.1 We suggest that tertiary care hospitals
with pediatric departments and pediatric specialty hospitals
establish a multi-level ADR surveillance network to monitor
the use of drugs in children through passive surveillance,
active surveillance, and epidemiological studies. (5; C)

The World Health Organization [64] categorizes phar-
macovigilance methods as passive surveillance (spon-
taneous reports and case series), active surveillance
(sentinel institution surveillance, prescription data
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surveillance, and disease or drug registry studies),
stimulated reporting, and observational studies (cross-
sectional surveys, case—control studies, and cohort
studies). ADR monitoring is carried out through vari-
ous forms, including an adverse drug reaction prob-
ability scale [65] and an active surveillance network in
countries other than China [66]. ADR monitoring pri-
marily depends on data from the spontaneous submis-
sion method [67], but there is a severe problem with
underreporting oft-label use of drugs in China. As a
result, we suggest that medical institutions investigate
the possibility of establishing multi-level ADR monitor-
ing networks based on domestic and international ADR
monitoring experiences to implement multiple moni-
toring methods for ADRs.

Recommendation 7.2 We suggest that medical regulatory
authorities construct an adverse drug reaction monitoring
data system for off-label drug use in children to facilitate
reporting of ADRs by parents. (4; C)

Currently, adverse drug response events are being
monitored and reported through the National Adverse
Drug Reaction Database of the State Drug Administra-
tion in China [68]. However, the database lacks moni-
toring and reporting of ADRs during the use of drugs
beyond their respective drug instructions, and it pri-
marily relies on the active reporting of medical institu-
tions, making it unable to effectively track ADRs that
happen outside medical facilities. The establishment
of aparent-initiated reporting and registration after
hospital diagnosis technique of monitoring children’s
ADRs was shown to be supported by 97% of parents
[69]. We suggest gradually building and improving
the monitoring system for adverse drug reactions in
children, as well as adding a platform for parents of
children to report adverse events. The purpose of
establishing this method is to provide a foundation for
the clinical application and management of off-label
use of drugs in children, and to standardize the man-
agement process of ADRs to pediatric off-label use of
drugs [70].

Recommendation 7.3 We suggest that the clinicians assess
and monitor the adverse drug reactions in children who are
prescribed off-label drugs in cooperation with the parents
and guardians. (4; C)

While clinicians, pharmacists, and nurses should individu-
ally assess the risk of children taking off-label drugs during
the process of monitoring adverse drug reactions, we sug-
gest seeking help from parents or guardians of children,
especially of children who are incapable of autonomous
behavior [71, 72].
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Theme 8: patient education on the pediatric off-label use
of drugs

Recommendation 8.1 For children who are not sufficiently
autonomous, it is recommended to educate their guardians
about the drugs used; for children with sufficient autonomy,
drug education is suggested for both children and their
guardians. (4; C)

Pediatricians should consider whether or not their child
patients have the ability to be independent during drug
education. 83.5% of medical working groups believed
that the family members or guardians of children should
be informed when they use off-label drugs [12]. As a
result, we recommend providing comprehensive drug
education to children and their guardians on the ration-
ale for drug use, potential side effects, monitoring meth-
ods, and other issures related to the use of the drug [4,
73, 74].

Recommendation 8.2 When conducting education

on off-label use of drugs in children, it is suggested

that health care providers provide the children and/

or their guardians with the drug information list of the drug

in question, and explain the treatment plan, expected effects,
and possible ADRs. (4; C)

Comprehensive drug education is essential to the safety of
off-label use of drugs for children. For example, for children
and adolescents who use psychotropic drugs beyond the
label, a list of information on overdose drug instructions is
required [75]. The drug education checklist should include
the following items: the reason for the off-label use, indi-
cations, route of administration, the dose of administra-
tion, frequency of administration, precautions and possible
adverse effects, and monitoring methods and follow-up
time. In addition, clinicians should promptly communi-
cate with the child and the family and fully inform them of
the reasons for the off-label use of drugs and the possible
ADRs and monitoring methods [75-80].

Recommendation 8.3 We suggest that children and their
guardians be educated on drug knowledge using popularized
material (such as animations or audiobooks). (4; C)

Effective drug education enhances doctor-patient com-
munication, promotes public knowledge of safe drug
use, and reduces misunderstanding-related doctor-
patient confrontations [1, 81]. Because the public’s
understanding of off-label drug use is limited, clinical
pharmacists and other medical professionals should
provide targeted health education, considering the
cultural or educational background of parents and
their understanding of the disease, through education
brochures, WeChat, mass media, and WeChat group
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chats, to make the guardians aware of the issues related
to the safe use of the drugs [82-85]. Simultaneously,
in order to increase children’s knowledge acceptance,
cognitive methods for children, such as animation and
audiobooks, can be used to implement off-label drug
education.

Limitations

Although the guideline is the first Chinese evidence-
based guideline for the management of pediatric off-label
use of drugs, there were certain difficulties in the applica-
tion of evidence-based methodology in the area of health
care. Because of the diversity and heterogeneity of the
types of research on each topic, we were unable to pro-
duce systematic reviews of evidence.

Conclusion

Off-label use of drugs in children is common globally,
also in China. This guideline provides 21 recommenda-
tions grouped into 8 themes and a list of evidence on the
common types of off-label use of drugs in children, in
order to assist the management of pediatricians, pharma-
cists, medical managers, policymakers, and primary care
physicians on off-label use of drugs in pediatrics, as well
as provide recommendations for future healthcare poli-
cies in China.
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