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ABSTRACT
Introduction. It is necessary to know the 
extent and subject matter of pediatric clinical 
drug research in Argentina and establish the 
differences with the adult population.
Objectives. To compare adult and pediatric 
clinical drug trials in terms of number, phase, 
design (placebo as control, proportion of blind/
open-label trials), studied diseases. Specifically 
in pediatrics, to determine if studied diseases 
are consistent with the leading causes of infant 
and child mortality in Argentina.
Methods. Analytical, observational, cross-
sectional study conducted at the National 
Drug, Food and Technology Administration 
of Argentina (Administración Nacional de 
Medicamentos, Alimentos y Tecnología Médica, 
ANMAT) in trials approved between 2011 and 
2014.
Results. Out of 614 trials, 552 (90 %) were done in 
adults and 62 (10 %), in children. Phase III studies 
predominated in both adults (77 %) and children 
(69 %). In relation to study design, placebo control 
(49 %) and blinding (74 %) were more common 
in adults compared to children (31 % and 58 %, 
respectively). The most frequently studied 
diseases were tumors in adults and respiratory, 
musculoskeletal and connective tissue diseases in 
children. No correlation was observed between 
studied diseases and infant and child mortality.
Conclusions. 1) More studies were done in adults 
than in children; 2) most studies corresponded 
to phase III; 3) differences in study design were 
observed between children and adults; 4) studied 
diseases were different in each population; 5) in 
pediatrics, no correlation was observed between 
the studied diseases and the leading causes of 
infant and child mortality in Argentina.
Key words: clinical trials, pediatrics, clinical 
pharmacology.
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INTRODUCTION
Clinical drug investigation in 

children has its specific characteristics, 
which is a true challenge for the 
participants involved in human 
research. In spite of this, it is necessary 
to study the use of drugs in this 
population because: 1) it has its own 
pathophysiological characteristics, 
u n d e r s t o o d  a s  t h e  o c c u r r e n c e 
o f  a n a t o m i c a l ,  p h y s i o l o g i c a l , 
a n d  b i o c h e m i c a l  c h a n g e s  t h a t 
affect the pharmacokinetics and 
pharmacodynamics of drugs from 
birth to adulthood; these sometimes 
result in different drug responses 
in relation to their effectiveness and 
safety;1 2) the existence of diseases 
exc lus ive  o f  ch i ldhood;  3 )  the 
presence of diseases with a different 
presentation and course; 4) the need 
for adequate drug formulations 
that optimize treatment adherence 
and that adjust active drug dosage 
strengths for administration.

High-quality drug clinical research 
in children entails a fundamental 
improvement for the pediatric public 
health in relation to treatments 
administered to children because, in 
clinical practice, drugs are frequently 
used off-label, i.e., for an unapproved 
indication.

Based on this need, in the past 
two decades, reference regulatory 
agencies, such as the United States 
Food and Drug Administration (FDA), 
have modified their regulations to 
promote drug research in pediatrics. 
They now require the performance 
of drug research in all age groups, 
the implementation of pediatric 
research programs, the development 
of pediatric formulation adjustments, 
and the inclusion of information from 
pediatric studies in the package insert.
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In Argentina, in 2010, the National Drug, Food 
and Technology Administration of Argentina 
(Administración Nacional de Medicamentos, 
Alimentos y Tecnología Médica, ANMAT) 
published Provision 6677,2 which outlines the 
good clinical practice guidelines for drug trials 
in humans. This regulation provides an adequate 
framework to protect the interests of research 
participants and takes into account vulnerable 
populations, which include pediatric patients, and 
this is an advance from the previous provision 
(ANMAT Provision 5330/97) that has now 
been repealed. Regulatory actions, which favor 
pediatric research, are a critical advance towards 
remedying the prescriptive problem that exists in 
childhood today.

This study aims at paving a descriptive-
guiding path that analyzes the extent and subject 
matter of drug research in children in Argentina 
and at establishing certain differences with the 
adult population. Knowing this information 
allows to prevent protocol duplications and 
to promote studies of interest to address 
research efforts in the direction of our pediatric 
population’s therapeutic needs.

General objectives. To compare clinical 
drug research in children and adults in terms of 
number, phases, design aspects, such as the use of 
a placebo as control, and the proportion of blind/
open-label trials, and studied diseases.

Exploratory objectives .  Specifically in 
pediatrics, to determine if studied diseases are 
consistent with the leading causes of infant and 
child mortality in Argentina.

POPULATION AND METHODS
Analytical, observational, cross-sectional study 

conducted at the ANMAT. Data were collected 
from a public database available at http://www.
anmat.gov.ar/aplicaciones_net/applications/
consultas/ensayos_clinicos/principal.asp. All 
clinical drug trials approved by the ANMAT 
between January 1st, 2011 and December 31st, 
2014 were included. Trials that were out of the 
scope of application and coverage of Provision 
6677/10, unauthorized studies, bioavailability/
bioequivalence studies, and studies conducted in 
both children and adults were excluded.

The methodology consisted in reviewing each 
protocol included in the public database that 
had been approved between 2011 and 2014, and 
to stratify them in two groups: a) studies done 
exclusively in individuals younger than 18 years 
and b) studies done in adults (18 years and older). 

Data were introduced in a database; trials that did 
not meet selection criteria were excluded, and the 
number that complied with the study objectives 
was estimated. If information was incomplete, 
the original source was consulted, which was 
also available.

Trials were stratified by clinical phase into 
phase I (phase Ia and Ib), phase II (phase IIa and 
IIb), phase III (phase IIIa and IIIb), and other 
phases (I/II, Ib/II, II/III, IIb/III).

Diseases were categorized according to 
the International Classification of Diseases, 
Tenth Revision (ICD-10) of the World Health 
Organization (WHO).3

To comply with exploratory objectives, infant 
and child mortality rates were obtained from the 
data published by the National Ministry of Health 
in 2015.4

Hypothesis. The following differences are 
observed in drug trials conducted in children 
and adults in Argentina: The number of pediatric 
studies is smaller than that of adult studies. The 
number and proportion of phase I studies are 
smaller in children compared to adults. Design: 
A higher association was observed between 
adult age range and placebo use; the number and 
proportion of blind studies are smaller in children 
than in adults. Diseases: The most commonly 
studied diseases are different between children 
and adults.

Statistics. The total number of trials that met 
the inclusion/exclusion criteria was analyzed; 
it was not necessary to estimate the sample size.

Descriptive and inferential methods were 
used. The proportions were estimated and 
described as percentages and 95 % confidence 
interval (CI) as a measure of dispersion.

Inferential methods included the binomial 
test to compare proportions and the χ² test to 
determine an association. A type I error= 5 % 
(0.05) was established; and a p value < α (5 %) 
was accepted to reject the null hypothesis (H0). 
The BioEstat 5.35 software was used.

Ethical aspects. Publicly available information 
was used and it was not possible to identify 
confidential data, so no ethical conflicts arose. 
This study did not require a submission before 
an Ethics Committee.

RESULTS
Trials approved between 2011 and 2014

 The total number of studies that met the 
inclusion/exclusion criteria corresponded to 
614,552 (90 %) adult trials and 62 (10 %) pediatric 
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trials; a statistically significant difference 
(p < 0.0001) was observed (Table 1).

The analysis of annual pediatric trials showed 
an upward trend: the number of trials doubled in 
2014 compared to 2011 (Table 2).

Phases:
The most  commonly studied phase in 

Argentina corresponded to phase III, both in 
adults (77 %) and children (69 %). In relation to 
phase I, it accounted for 2 % and 5 % of studies 
in adults and children, respectively, without 
statistically significant differences (p= 0.2) 
between both populations (Table 3).
Design aspects

Use of placebo. Placebo was used in 49 % of 
adult trials and in 31 % of pediatric trials; a greater 
association was observed between the adult age 
range and placebo use (p= 0.0074) (Table 4).

Blinding. Both adult and pediatric trials 
most frequently included blinding (double/
single blind), but it was more common in adults 
(74 %) than in children (58 %), and a statistically 
significant difference was observed (p= 0.0224).

Diseases
Adults. The most commonly studied disease 

were tumors (24 %), followed by musculoskeletal 

Table 1. Total number of phase I/II/III clinical drug trials approved by ANMAT* between 2011 and 2014

Age range  Approved trials (2011-2014)
 N % CI (%)
Adults 552 90 (87.5-92.3)
Children 62 10 (7.7-12.5)
Total 614 100 -

* National Drug, Food and Technology Administration of Argentina.
Data between parentheses correspond to 95% confidence interval limits.

Table 2. Phase I/II/III clinical trials approved by the ANMAT* per year between 2011 and 2014

Age range 2011 2012 2013 2014
 N % (CI) N % (CI) N  % (CI) N  % (CI)
Adults 141 94% (90.2-97.8) 112 88% (82.6-93.8) 169 89% (85-93.8) 130 88% (82.6-93.1)
Children 9 6% (2.2-9.8) 15 12% (6.2-17.4) 20 11% (6.2-15) 18 12% (6.9-17.4)
Total 150 100% 127 100% 189 100% 148 100%

* National Drug, Food and Technology Administration of Argentina.
Data between parentheses correspond to 95% confidence interval limits.

* National Drug, Food and Technology Administration of Argentina.
Data between parentheses correspond to 95% confidence interval limits.

Table 3. Phases of clinical trials approved by the ANMAT* between 2011 and 2014

Age range Phase I Phase II Phase III Other phases Total number 
     of studies
 N % (CI) N % (CI) N % (CI) N % (CI) N (%)
Adults 8 2% (0.5-2.4) 113 20% (17.1-23.8) 425 77% (73.5-80.5) 6 1% (0.2-2.0) 552 (100%)
Children 3 5% (-) 15 24% (13.5-34.9) 43 69% (57.9-80.8) 1 2% (-) 62 (100%)
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and connective tissue diseases (17 %), and 
endocrine, nutritional, and metabolic disorders 
(11 %) (Figure 1). Most usually, studied tumors 
included breast cancer (N= 28), which accounted 
for 21 % of neoplasms (N= 123), followed by 
lung cancer (N= 23), which accounted for 17 % 
of neoplasms in this group. Among connective 
tissue diseases, the most common condition 
was rheumatoid arthritis (N= 59) and among 
endocrine, nutritional, and metabolic disorders, it 
was diabetes (N= 50).

Children .  The most frequently studied 
diseases were respiratory diseases (N= 10, 16 %), 
among which asthma was the most common (N= 
8, 13 %). These were followed by musculoskeletal 
and connective tissue diseases (N= 10, 16 %), 
among which juvenile idiopathic arthritis (JIA) 
(N= 7, 11 %) was more common (Figure 2).

RELATIONSHIP BETWEEN TRIALS IN 
CHILDREN AND INFANT AND CHILD 
MORTALITY

Common causes of infant and child mortality 
in Argentina:

Between 0 to 4 years old: perinatal conditions, 
congenital malformations, accidents, pneumonia/
influenza, and pneumonitis due to solids and 
liquids. Between 5 and 14 years old: accidents, 
malignant tumors, congenital malformations, 
suicide. Between 15 and 24 years: accidents, 
suicide, assaults.

No correlation was observed between the most 
frequently studied diseases in children and the 
leading causes of infant and child mortality.

DISCUSSION
The study titled “The Globalization of 

Pediatric Clinical Trials,” published in 2012 by 
the American Academy of Pediatrics,6 analyzed 
the characteristics of pediatric clinical trials 
approved between 2007 and 2010 and compared 
them to a previous period. Among analyzed 
outcome measures, the following are consistent 
with our study results: 1) phase III predominated; 
2) placebo was used in 38 % of trials, similar to 
what has been observed in this study (31 %); 3) 
trials conducted in developing countries focused 
most of all on asthma, consistent with this study. 

* International Classification of Diseases, 10th Revision (ICD-10). 2008. WHO.3

Tumors/neoplasms, musculoskeletal and connective tissue diseases, and endocrine, nutritional, and metabolic 
disorders corresponded to the three categories representative of more than 50 % of diseases studied in adult trials.

Table 4. Association between age range and the use of placebo in clinical trials approved by the ANMAT* between 2011 and 
2014

Age range With placebo N (%) Without placebo N (%) Total N (%)
Adults 273 (49 %) 279 (51 %) 552 (100 %)
Children 19 (31 %) 43 (69 %) 62 (100 %)

χ² test with Yates› correction= 7.172; p= 0.0074.
* National Drug, Food and Technology Administration of Argentina.

Figure 1. Diseases studied in adults (classified by disease group)*
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A difference worth noting is that the above-
mentioned study analyzed only pediatric trials 
and did not compare them to those in the adult 
population.

This study confirms that more trials are 
conducted on adults than on children (90 % versus 
10 %). The lower number of pediatric trials may be 
related to the fact that drug research in children 
poses challenges and difficulties in terms of:
• Ethical aspects. Children are a vulnerable 

population so their participation as research 
subjects is a risk for an unequal distribution 
of burdens and benefits.7,8 Vulnerability is 
a critical characteristic of children, whose 
autonomy is relatively or absolutely restricted 
because they cannot protect their interests 
and integrity.9 As a result, children are more 
susceptible to damage or abuse and the risks 
may outweigh the benefits because the studied 
molecules are not completely known yet. This 
is why they require special protection, but this 
should not mean denying them the right to 
participate in clinical research because it would 
paradoxically make children more vulnerable 
as they would be exposed to treatments with 
drugs that had not been tested in them.

• Methodological aspects. The following should be 
considered when designing these studies:

 • the number of patients is smaller;10

• initial dosage, safety, and tolerability data 
are mostly obtained in adults; outcome 
measures should be adjusted to pediatrics; 
it is necessary to assess the characteristics 
typical of this population, including 
physical growth and development and the 
development of absorption, distribution, 
metabolism, and excretion mechanisms;11

• long-term studies are required;12

• the use of placebo should be justified and 
restricted;12

• t e c h n i q u e s  i n v o l v e d  s h o u l d  b e  a s 
minimally invasive as possible;12

• it is necessary to minimize and justify 
blood volumes to be collected;12

• it should be noted that pediatrics covers 
different age ranges, each with their own 
characteristics, and in a long-term study, 
patients may shift from one group to 
another.12

• Aspects  re la ted  to  human resources  and 
infrastructure. The staff involved should be 
experienced in drug clinical research and in 
dealing with pediatric patients. In addition, 
research sites require their own infrastructure 
specially designed for pediatrics to prevent 
risks for participants.

• Sociocultural aspects. It is necessary to inform 
the society (including health care providers) 

* International Classification of Diseases, 10th Revision (ICD-10). 2008. WHO.3

Respiratory diseases, musculoskeletal and connective tissue diseases, endocrine, nutritional, and metabolic 
disorders, and nervous system diseases corresponded to more than 50 % of disease categories studied in pediatric 
trials.

Figure 2. Diseases studied in children (classified by disease group)*
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on the drug development process in children 
and to highlight that participants are not 
subjected to an “experiment” or the object of 
exploitation.
In spite of these characteristics, it is worth 

noting that the number of pediatric clinical trials 
increased 100 % between 2011 and 2014. This is in 
line with the prevailing need to have drugs that 
have been scientifically assessed in children and 
with the emergence of international regulations 
that promote this activity.

In relat ion to  study phases ,  phase I I I 
predominated in both adults (77 %) and children 
(69 %). The number and proportion of early 
phase studies was low in both populations, 
not only in children, as initially proposed in 
this study. A possible reason might be that, in 
Argentina, during the study period, there was 
no regulation in place regarding phase I studies. 
In 2017, Provision 4009/1713 on requirements for 
health care sites conducting phase I studies and 
Provision 4008/1714 on requirements for clinical 
trials, including phase I studies, were passed. This 
may promote early phase research in our country.

In relation to placebo, results have shown 
a greater association between placebo use and 
adult age, which is consistent with international 
recommendations,15 which established that more 
restrictions should be applied to placebo use in 
children than in adults. In relation to blinding, 
the proportion of blind studies was higher than 
open-label studies in both populations, which 
is consistent with the existing recommendations 
that state that, like in the case of adults, pediatric 
trials should implement every measure possible 
to prevent bias.12

In relation to the most commonly studied 
diseases, no coincidence was observed when 
comparing adult and pediatric clinical trials. In 
the adult population, neoplasms predominated, 
mostly breast and lung cancer, in correlation 
with the numbers published by the National 
Ministry of Health of Argentina,4 which showed 
that malignant tumors were the leading cause of 
mortality in individuals aged 35-74 years.

In pediatrics, clinical trials focused more 
on respiratory diseases (with asthma as the 
most  studied disease in this  group) and 
musculoskeletal and connective tissue diseases, 
especially JIA.

The most commonly studied diseases in 
clinical trials done in children did not match 
the leading causes of infant and child mortality 
in Argentina.4 These findings may be explained 

by the fact that the main objective of clinical 
drug research is to develop new knowledge on 
molecules for clinical use, applicable not only for 
mortal diseases but in any health care situation 
requiring pharmacotherapeutic interventions. 
It  would be interesting to have a clinical 
pharmacology branch to assess drugs aimed at 
reducing drug-related mortality in infants and 
children.

In addition, it should be noted that among 
the most studied diseases, asthma is the most 
common chronic respiratory disease and the 
leading cause of chronic morbidity in children,16 
and that JIA is a pediatric disease that requires an 
aggressive initial treatment.17 These considerations 
help us to infer that, between 2011 and 2014, in 
Argentina, pediatric clinical trials were approved 
to study diseases that represented the health 
needs of this group, either because they are 
highly prevalent and/or because they occur in the 
pediatric population and require starting treatment 
at an early age. This is respectful of international 
ethical guidelines in the vulnerable population 
establishing that the purpose of research should 
aim at gathering relevant knowledge on this 
group’s health needs.7

CONCLUSIONS
1) More studies were conducted in adults than 

in children; 2) phase III studies predominated 
in both populations; 3) significant differences 
were observed between adult and children in 
terms of study design, placebo use, and blinding; 
4) studied diseases differed between both 
populations; 5) pediatric clinical trials approved 
during the study period did not correlate with 
the leading causes of infant and child mortality 
in Argentina. n
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