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Abstract
Profuse number of drugs are being labeled and tested for children for over a decade. This is mainly due to legislation and regulations
passed globally which regulates and evaluates the area of pediatric drug development. (1) The challenges faced by the researchers were
the right infrastructure for conducting pediatric trials on a global scale, whether or not the current regulations were working for children
and adolescents. Successful propositions have been established to generate crucial information about pediatric drug safety and efficacy
by Food and Drug Administration (US FDA) as well as European Medicines Agency (EMA). (2-4) These approaches have resulted in
improved accountability and transparency of drug development for Pediatric use. It is high time and also the need of the hour for
regulatory guidelines to be laid down by CDSCO, Central Drug Standard and Control Organization (India) so that drug development
process and protocol can aim pediatric patient concerns as well. (4-8) This paper aims to review compare the Pediatric Drug Regulations
of three different countries i.e. USA, Europe and India.
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It is accepted globally that children should be included in
the clinical trials ethically. (17) For over last one decade,
regulatory legislations for developing drugs for
paediatric patients were passed worldwide, energetically
increasing the number of drugs being tested in and
labelled for children. (18) The Food and Drug
Administration (FDA) in USA and the European
Medicines Agency (EMA) in the Europe established
constitution that have been great in generating crucial
new information about the safety and efficacy of drugs
used by children. (19-22) Transparency and
accountability of paediatric drug development has
upgraded and the standard of paediatric information
enlarged by an increased number of clinical trials in
children lately. (23)

1. Introduction
Pediatric population being considered as more
vulnerable, unlike adult pediatric drug clinical studies
are completely distinct thus organizing and conducting
pediatric studies requires special attention and
consideration of ethical and practical facet. (9) This is
due to the fact that the pediatric population denotes a
range of different physiologies, and children must not be
treated as “small scale and tiny men and women”
(Abraham Jacobi, 1830-1919). (10) The spectrum
extends from the very small preterm new born infant to
the adolescents. There are fundamental changes in body
proportions and composition that go along with growth
and development. (11-13) The process of maturation is
one of the major differences between the pediatric and
the adult populations. (14) The developmental changes
in physiology and therefore, in pharmacology, influence
the efficacy, toxicity and dosing regimens of medicines
used in children, thus having different pharmacodynamic
and pharmacokinetic responses. (15) It becomes
obligatory to conduct clinical trials in various paediatric
age groups to set up a suitable dosage form of the drugs,
that can be used without causing harm to children. (16)
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In earlier times, in India, pediatric drugs evolved based
upon the clinical trials and protocols for a healthy adult
human. (24) There were no specified drug development
regulations or directives for pediatrics. Indian clinical
practice heavily relied upon the safety and efficacy data
produced in other developed countries, or conclusion
from adult dosing. (25-27) Deficiency of pediatric
specified guidelines led healthcare providers and parents
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to guess the dose by breaking tablets into quarters and
halves, crushing tablets, or opening capsules, or if it is
liquid, by partly decreasing the volume. This was a
strenuous way to administer medicine and caused
imprecise dosing, which led to lower efficacy (due to
under-dosing) and/or compromise safety (due to overdosing). (27-30)

Prior to filing application in PREA, PSP (Paediatric
Study Plan) should be built. Paediatric Study Plan
defines the paediatric study(ies) the sponsor intends to
conduct. The intent of the PSP is to motivate sponsors to
recognize paediatric studies as early as feasible in
product development and when suitable, to conduct
those studies before submitting the NDA/BLA. FDA
firmly encourages PSP to be submitted before initiating
Phase 3 studies. PSP should be submitted no later than
210 days prior to submission of application. (40)

Although there are no particular regulatory guidelines
laid down by the regulatory body of CDSCO regarding
Pediatric Drug Development in India which has
eventually resulted in irrational use of drugs in children.
(31)

3. Best Pharmaceuticals for Children Act (BPCA)
It provides a financial incentive to industries to
willingly conduct paediatric studies. Studies correlate to
entire moiety and may expand indications, also studies
may be asked for orphan indications and paediatric
studies must be labelled. (41) BPCA particularises need
for knowledge that may produce health benefits in the
paediatric population. It allows FDA to request
paediatric studies of approved and/or unapproved
indications also. (42) A sponsor may plea the FDA to
issue a written request by submitting a Proposed
Paediatric Study Request (PPSR). PPSR should consist
of rationale for studies and study design, detailed study
design, appropriate formulations for each age group.
FDA may issue a written request without a PPSR.
Sponsors who submit studies to fulfill a written request
may be eligible to receive paediatric exclusivity. (42)

USA: According to general principles of ICH E11
guidelines of FDA, paediatric patients should receive
medication that have been suitably evaluated for their
use. (32) Timely development of information on the
proper use of medicinal products in paediatric patients of
various age groups and the development of paediatric
formulations of those products are the major
requirements of safe and effective pharmacotherapy in
paediatric patients. (33) Advancement of formulation
chemistry and in paediatric study design will help ease
out the development of medicinal products for paediatric
use. (34) Paediatric patient population should be
included in Drug Development plans when a product is
being developed for a disease or condition in adults and
it is expected that the product will be used in the
paediatric population. (35) Acquiring information of the
effects of medicinal products in paediatric patients is
crucial objective. But this should be done without
compromising the welfare and health of paediatric
patients engaged in clinical studies. This responsibility is
and has to be shared by regulatory authorities, health
professionals, companies/pharma industries and society
as a whole. (36)

4. Title V of FDA Safety and Innovation Act
(FDASIA)
This act reauthorized PREA & BPCA immutably.
Under this act there have been modifications in PREA
such as new ability to allow extensions for the
submission of deferred studies, obligation to submit
Paediatric Study Plans and Issuance and publication of
non-compliance letters. Revision to BPCA includes
addressing neonates in Written Requests. (43)

The main USA Paediatric Drug Development laws
include PREA (Paediatric Research Equity Act), BPCA
(Best Pharmaceuticals for Children Act) a Title V of
FDA Safety and Innovation Act (FDASIA). Both Drugs
and Biologicals are covered under PREA and BPCA.
(37)

Europe: The Paediatric Drug Regulation was enforced
in the European Union (EU) on 26 January 2007 with its
mail aim to improve the health of children in Europe by
promoting the availability and development of medicines
for children aged 0 to 17 years. (44)

2. Paediatric Research Equity Act (PREA)

The directive focuses to ensure that medicines used in
children are of supreme quality, ethically investigated
and analysed and authorised suitably and enhancing the
availability of facts and data on the use of medicines for
children. It targets to attain this without putting children
through needless trials or holding up the authorisation of
medicines for use in adults. (45)

It necessitates pharma industries to evaluate safety
and effectiveness of new drugs/biologics in paediatric
patients (Paediatric Evaluation). Under PREA studies are
compulsory for drugs as well as biologicals. (38) It
necessitates studies only on indication(s) under review
Orphan indications exempt from studies from PREA but
Paediatric studies should be labelled. PREA is brought to
action by filing an application for New active ingredient,
New dosage regimen, New dosing form, New route of
administration or New indication. Under Paediatric
Assessment the data generated from paediatric studies
aids manufacturing appropriate formulations for each
age group and other data, to assess the safety and
effectiveness of a drug/biologic for the claimed
indications in all applicable paediatric subpopulations
and supports dosing and administration for each
paediatric subpopulation for which the drug or biological
product is safe and effective. (39)
e-ISSN: 2321-6794

The Regulation made a big distinction into the
regulatory domain for paediatric medicines, outlined to
safeguard the heath of children in Europe. The principal
difference was the formation and functioning of the
Paediatric Committee to provide scientific judgement on
paediatric investigation plans (PIPs), developmental
plans for the medicines to be used in children. (46)
The European Network of Paediatric Research at
European Medicines Agency (Enpr-EMA) is a network
of research networks, analysts and centres with known
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expertise masters in executing clinical studies of
children. (46)

Recently made been amendments by CDSCO to
Schedule Y of Drug and Cosmetic Act and Rule
regarding Pediatric Clinical Trials includes that the
schedule of paediatric clinical studies in the new drug
development program will depend on the medicinal
product, safety considerations, the kind of disease being
treated, and safety and efficacy of accessible treatments.
(55) Assessment should be made in the suitable age
group for a drug that is anticipated to be used in
children. Clinical studies done in children for drug
development should start with older children and then
extend to small children and infants. If the new drug is
for diseases chiefly or exclusively affecting children,
clinical trial data should be produced in the paediatric
population except for initial safety and tolerability data,
which will usually be obtained in adults unless such
initial safety studies in adults would yield little useful
information or expose them to inappropriate risk. If the
new drug is proposed to treat fatal or life-threatening
diseases, happening in both adults and children, for
which there exists no or little therapeutic alternative,
early involvement of paediatric population should be
done in clinical trials. (56)

The Legislation fairly changed the regulatory domain of
paediatric medicines in Europe. The chief influence was
the formation of the Paediatric Committee (PDCO),
which is responsible for harmonizing the Agency's work
on medicines for children. The Committee's major
responsibility is to direct and regulate the studies that
pharma industries must conduct on children as part of
paediatric investigation plan (PIPs). (47)
A ten year report on implementation of Paediatric
Regulation was produced by European Commission in
October 2017. The report manifests rise medicines
available for children in many therapeutic areas in the
past ten years, most importantly in rheumatology and
infectious diseases. Nonetheless, it also revealed that
small progress has been made in diseases that only affect
children or where the disease manifests biological
differences between children and adults, especially rare
diseases. To overcome this, the Commission and EMA
and its PDCO have formulated action plan to improve
the implementation of the Regulation. (48)

In spite of these amendments, there still feels a constant
need for a regulatory department to come up so that the
paediatric population doesn’t end up become
experimental guinea pigs for the clinical trials

On international front, the Agency performs its duties
closely with its international partners on medicines for
children. Regular meetings with the United States (FDA)
within the paediatric cluster are held to interchange
knowledge on applications and subjects associated with
development and to assist development plans for
paediatric medicines. (49) EMA also participated in
“Make Medicine Child Size”, an initiative by WHO. It is
also associated with Paediatric Medicines Regulators’
Network (PmRN) which is a network of national
medicines regulatory authorities established by the
WHO in 2010, encouraging the availability and quality
of medicines for children. (50-54)

In the past also there have been many undesirable yet
avoidable Adverse Drug Reactions (ADRs) in children
for the same drug which produces mild or even atypical
side effects in adults. For instance, hepatotoxicity in
children due to Sodium Valproate for treatment of
seizures, Gastrointestinal bleeding due to the use of
NSAIDs in children, grey baby syndrome due to
chloramphenicol. Not only active ingredients but there
have been unpleasant experiences due to excipients used
in formulation also such as headache and seizures
induced by Aspartame, bronchospasm induced by
benzalkonium chloride-induced from anti-asthmatic
drugs. (56)

INDIA: Having discussed about two developed
countries, its time to compare a developing country like
India with developed nations such as US & EU in terms
of Paediatric Drug Regulatory Guidelines. India has
always been a favourite spot to conduct clinical trials
because of large patient population, low fees and ethical
mouldability. In India Central Drug Standard and
Control Organization (CDSCO) is the main regulatory
body that regulates approval and distribution of drugs in
our country. Unfortunately, we don’t have separate laws
dedicated to medicines for children except for some
amendments made in Schedule Y of Drugs and Cosmetic
Act and Rule. (55)

The paediatric population is an endangered group
with remarkable dissimilarity in their physiological,
developmental and psychological portrait in contrast to
adults. There is an utmost requirement to regard and
contemplate these developmental differences throughout
the drug research and drug development process.

Table 1. Legislative Comparison
US
Year
1994
1997
2002
2003
2007

Legislation
Paediatric Labelling Rule
Paediatric Rule FDAMA
BPCA
PREA
FDAAA

EU
Year
1997
2000
2002
2006
2007

Legislation
EMEA Round Table
Guideline ICH E11
Consultation Paper
Paediatric Regulation agreed
Paediatric Regulation enforce

Schedule Y of
The Drugs &
Cosmetic Act
1945

Undergoing through the global scenario of Paediatric
Drug Regulations, the paediatric population needs

5. Conclusion

e-ISSN: 2321-6794

India
Legislation
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particular considerations for prescribing medicines due
to their immature and underdeveloped physiologic
system. Therefore, it is high time and also need of the
hour to include a paediatric drug development regulation
by CDSCO as done by other nations, which in future
will give more effective outcome without impacting the
safety of the children. Pharmacovigilance in paediatrics
should be upgraded by creating awareness among
medical professionals. There should be a surveillance
carried out by the members of regulatory bodies to check
proper availability and labels of drugs available in
market for the use in children. Ignorance of this
particular can direct to often detrimental after-math.
Therefore, it is a necessity to construct regulations and
guidelines in India, same as to other regulated and
emerging markets, for the well-being and safeguarding
the paediatric population of our country.
Acknowledgements
We would like to express our sincere gratitude to IJDRA
Journal for publishing our work.
Financial Disclosure statement: The author received
no specific funding for this work.
Conflict of Interest
The authors declare that there is no conflict of interest
regarding the publication of this article.
References
1.

Casaere Spadoni. Pediatric Drug Development:
Challenges and Opportunities. ELSEVIER. 2018;
90(10.1016):119-122
2. Jochen Zisowksy, Andreas Kraus, Jasper Dingemanse.
Drug Development for Paediatric Population: Regulatory
Aspectsg Development: Challenges and Opportunities.
ELSEVIER. 2010; 2(4):364-388
3. Victor C Baum, Ralph Back, Dominique Heon, Zhimin
Yang, Michiyo Sakiyama. Pediatric drug regulation:
International perspective. Wiley. 2019; 29(6):572-582
4. Mette Due Theilade Thomsen. Global Pediatric Drug
Development. ELSEVIER. 2019; 90:135-14
5. Jacqueline Carleer, Janina Karees. Juvenile animal studies
and pediatric drug development: a European regulatory
perspective. Wiley. 2011; 92(4):254-260
6. Klaus Rose. The Challenges of Pediatric Drug
Development. Elsevier. 2019; 90:128-134
7. Zhaoxia Ren, Anne Zajicek. Review of BPCA and PREA:
What can the obstetric community learn from Pediatric
experience. Elsevier. 2015; 39(7):530-531
8. Mark A. Turner, Sabah Attar, Saski N.de Widlt, Gilles
Vassal, Laura Mangiarini, Carlo Giaquinto. Roles of
Clinical Research Network in Pediatric Drug
Development. Elsevier. 2017; 39(10):1939-1948
9. Sejal R. Ranmal, Anne Cram, Catherine Tuleu. Ageappropriate and acceptable paediatric dosage forms:
Insights into end user perceptions, preferences and
practices from Children's Acceptability of Oral
Formulations (CALF) Study. Elsevier. 2016; 514(1):296307
10. Klaus Rose, Jane M Grant-Kels. The Meanings of
"Pediatric Drug Development". The Innov Regul
Sci.2019; 53(6):767-774
11. Klaus Rose, David Neubauer, Jane M Grant-Kels.
Rational Use of Medicine in Children- The Conflict of
Interests Story. A Review. Med J. 2019;10(3)

e-ISSN: 2321-6794

[45]

Upasana et.al

28.
29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

International Journal of Drug Regulatory Affairs. 2021; 9(3): 42-46

and Unlicensed Drug Use and Its Implications. Curr Clin
Pharmacol. 2017; 12(1):18-25
Mette Due Theilade Thomsen. Global Pediatric Drug
Development. Curr Ther Res Clin Exp. 2019; 90:135-142
Christian Lenk. Off-label drug use in paediatrics: a worldwide problem. Curr Drug Targets. 2012; 13(7):878-84
Gallagher RM, Bird KA, Mason JR, Peak M, Williamson
PR, Nunn AJ, et al. Adverse drug reactions causing
admission to a paediatric hospital: a pilot study. J Clinical
Pharm Ther. 2011;36:194-199.
Gallagher RM, Mason JR, Bird KA, Kirkham J, Peak M,
Williamson PR, et al. Adverse drug reactions causing
admission to a paediatric hospital. PLOS ONE.
2012;7:e50127.
Thiesen S, Conroy EJ, Bellis JR, Bracken LE, Mannix
HL, Bird KA, et al. Incidence, characteristics and risk
factors of Adverse Drug Reactions (ADRs) in hospitalised
children: a prospective observational cohort study of 6601
admissions. BMC Med. 2013;11:237.
Naranjo CA, Busto U, Sellers EM, Sandor P, Ruiz I,
Roberts EA, et al. A method for estimating the probability
of adverse drug reactions. Clin Pharmacol Ther
1981;30:239-45.
Avner M, Finkelstein Y, Hackam D, Koren G.
Establishing causality in pediatric adverse drug reactions:
use of the Naranjo probability scale. Paediatr Drugs
2007;9:267–70.
Ferner RE, Aronson JK. Preventability of drug-related
harms: part I – a systematic review. Drug Saf 2010;
33:985-94.
Hakkarainen KM, Andersson Sundell K, Petzold M, Hagg
S. Methods for assessing the preventability of adverse
drug events: a systematic. Drug Saf. 2012;35:105-26.
Fortnum H, Lee AJ, Rupnik B, Avery A, Collaboration
YCS. Survey to assess public awareness of patient
reporting of adverse drug reactions in Great Britain. J Clin
Pharm Ther. 2011;37:161–165.
Lorimer S, Cox A, Langford NJ. A patient’s perspective:
the impact of adverse drug reactions on patients and their
views on reporting.J Clin Pharm Ther. 2012;37:148-52.
Arnott J, Hesselgreaves H, Nunn AJ, Peak M,
Pirmohamed M, Smyth RL, et al. Enhancing
communication about paediatric medicines: lessons from
a qualitative study of parents’ experiences of their child’s
suspected adverse drug reaction. PLOS ONE
2012;7:e46022.
Bellis JR, Kirkham JJ, Nunn AJ, Pirmohamed M. Adverse
drug reactions and off-label and unlicensed medicines in
children: a prospective cohort study of unplanned
admissions to apaediatric hospital. Br J Clin Pharmacol.
2013;77:545–53.
McKenzie MW, Marchall GL, Netzloff ML, Cluff LE.
Adverse drug reactions leading to hospitalization in
children. J Pediatr. 1976;89:487-90.
Mitchell AA , Lacouture PG , Sheehan JE , Kauffman RE,
Shapiro S. Adverse drug reactions in children leading to
hospital admission. Pediatrics. 1988;82:24-29.
Impicciatore P, Choonara I, Clarkson A, Provasi D,
Pandolfini C, Bonati M. Incidence of adverse drug
reactions in paediatric in/out-patients: a systematic review
and meta-analysis of prospective studies. Br J Clin
Pharmacol. 2001;52:77–83.
Clavenna A, Bonati M. Adverse drug reactions in
childhood: a review of prospective studies and safety
alerts. Arch Dis Child 2009;94:724-728.
Le J, Nguyen T, Law AV, Hodding J. Adverse drug
reactions among children over a 10-year period.
Pediatrics. 2006;118:555-62. 10.1542/peds.2005-2429.
Jonville-Bera AP, Giraudeau B, Blanc P, Beau-Salinas F,
Autret-Leca E. Frequency of adverse drug reactions in

e-ISSN: 2321-6794

47.

48.

49.

50.

51.

52.

53.

54.

55.
56.

[46]

children: a prospective study. Br J Clin Pharmacol.
2002;53:207-10.
Hawcutt DB, Mainie P, Riordan A, Smyth RL,
Pirmohamed M. Reported paediatric adverse drug
reactions in the UK 2000–2009. Br J Clin Pharmacol
2012;73:437-46.
Easton KL, Parsons BJ, Starr M, Brien JE. The incidence
of drug-related problems as a cause of hospital admissions
in children. Med J Aust. 1998;169:356-9.
Martinez-Mir I , Garcia-Lopez M , Palop V , Ferrer JM ,
Estan L, Rubio E , et al. A prospective study of adverse
drug reactions as a cause of admission to a paediatric
hospital. Br J Clin Pharmacol. 1996;42:319–24.
Yosselson-Superstine S, Weiss T. Drug-related
hospitalization in paediatric patients. J Clin Hosp Pharm.
1982;7:195-203.
Buajordet I, Wesenberg F, Brors O, Langslet A. Adverse
drug events in children during hospitalization and after
discharge in a Norwegian university hospital. Acta
Paediatr. 2002;91:88–94.
Lamabadusuriya SP, Sathiadas G. Adverse drug reactions
in children requiring hospital admission. Ceylon Med J.
2003;48:86–7.
World Health Organization (WHO). Safety of Medicines.
A Guide to Detecting and Reporting Adverse Drug
Reactions. Geneva, Switzerland. [Internet]. WHO; 2002
[cited 2021 Jun 12]. Available from:
http://apps.who.int/medicinedocs/en/d/Jh2992e/#Jh2992e
Emilie Bouquet 1, Kristina Star 2, Annie Pierre JonvilleBera 1, Genevieve Durrieu. Pharmacovigilance in
paediatrics. 2018;73(2):171-180.
Kshirsagar, Seyberth H, A.N. Promoting safety of
medicines for children.
World Health Organization (WHO). Safety of Medicines.
A Guide to Detecting and Reporting Adverse Drug
Reactions. Geneva, Switzerland [Internet]. WHO; 2002
[cited 2021 Jun 16]. Available from:
http://apps.who.int/iris/bitstream/handle/10665/67378/W
HO_EDM_QSM_2002.2.pdf?sequence=1

