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Introduction

Childhood obesity represents a global public health crisis. It is caused by an imbalance
between calories consumed and consumed [1]. The trend of increasing prevalence of obesity
leads to an increased risk of endocrine, metabolic, cardiovascular, respiratory, gastrointestinal,
orthopedic, skin, neurological health disorders [2]. Children who are obese are likely to
develop diseases such as type 2 diabetes mellitus and cardiovascular disease at a young age
[3]- Disorders that occur as a result of obesity are numerous and severe [4]. The table shows
the complications that occur as a result of obesity (Table 1); [4].

Table 1: Obesity complications of children and adolescents [4].

Physiological /Organic system Complication/Disorders

Insulin resistance

Type 2 diabetes

Metabolic
Dyslipidemia

Metabolic syndrome

Hypertension

Left ventricular hypertrophy

Cardiovascular
Atherosclerosis

Asthma

Pulmonary Obstructive sleep apnea

Nonalcoholic fatty liver disease

Gastrointestinal
Gastroesophageal reflux

Tibia vara (Blount disease)

Skeletal
Slipped capital-femoral epiphysis

Polycystic ovary syndrome

Other

Pseudotumor cerebri

Treating obesity in the pediatric population is one of the most important health priorities.
The therapeutic approach to obesity should be comprehensive, first of all it is necessary to
change the diet and increased physical activity and thus weight reduction, pharmacological
approach, but it is limited due to the efficacy and safety of drugs for weight loss in children
and bariatric surgery [5].

Pharmacotherapy of Pediatric Obesity

Obesity therapy drugs have the potential to reduce body weight and reduce weight-related
comorbidities. However, these drugs can have serious adverse effects, and most have not
been adequately tested for efficacy and safety in the pediatric population. Data on long-term
experience with weight loss drugs in this population are still lacking. Potential side effects and
risks, the patient’s current body weight, previous weight, therapeutic options for trying to lose
weight, age, puberty, and comorbidities must be considered when prescribing these drugs
[6]. Metformin is an oral antihyperglycaemic drug approved by the Food Drug Administration
and the European Medicines Agency in children older than 10 years for use in type 2 diabetes
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mellitus. However, metformin has been shown to lead to weight loss
[7]. The only drug currently approved by the U.S. Food and Drug
Administration (FDA) to treat obesity in the younger population,
ages 12 and older, is orlistat [8]. Orlistat is also approved by the
EMA but only for patients 18 years of age and older. In addition
to orlistat, the FDA has approved four drugs in the treatment of
adult obesity-liraglutide, lorcaserin, naltrexone-buproprion and
phentermine-topiramate, and the EMA has approved liraglutide
and naltrexone-bupropion. These drugs are possible potential
candidates for the treatment of pediatric obesity [9].

Influence of obesity on drug pharmacokinetic
parameters in the pediatric population

Pharmacokinetic processes of absorption, distribution,
metabolism and excretion depend on the size of the body, the

process [10,11].

Absorption

In adult obese patients, small changes in absorption were
observed with oral, subcutaneous and intramuscular administration
of drugs, which had no clinical significance. No information is
currently available to compare absorption in obese and normal
weight children [12].

Distribution

The volume of distribution is a key factor in calculating the
initial dose of the drug. It primarily depends on the solubility of
the drug. Obese people have a higher percentage of body fat and
generally a higher volume of distribution of lipophilic drugs, due
to the distribution of these drugs in adipose tissue. The volume of
distribution of hydrophilic drugs is variable and depends on the
total percentage of water in the body. Dosage recommendations
for most pediatric medications are weight-based. In pediatric
obesity, the dosage depends on the solubility of the drug. Ideal body
weight should be used to determine the dose of hydrophilic drugs,
dose calculation should be based on current total body weight
for lipophilic drugs, and adjusted body weight should be used for
partially lipophilic drugs [13].

Metabolism

Drugs that are primarily metabolized in the liver should be used
with caution until the age of twelve. Variations in the metabolism
of some drugs have been observed in obese individuals through
changes in the activities of enzymes involved in phase [ and/or II
metabolism [14].

Excretion

Drug clearance is the primary determinant to consider when
designing a maintenance dose regimen, largely controlled by
hepatic and renal physiology. The effects of obesity on renal tubular
secretion, tubular reabsorption, and glomerular filtration have not
been fully elucidated. For drugs that are eliminated by the renal,
the effect of obesity on glomerular filtration, tubular secretion and

tubular reabsorption are of great importance. Significantly higher
mean serum creatinine concentrations were observed in obese
children and adolescents compared to normal weight subjects.
The variability in clearance in the obese pediatric population can
be explained by the principles of allometry and the maturation
process of this population [15]. The elimination half-life of a drug
depends on the volume of distribution and clearance. As these are
two biologically independent entities, changes in drug elimination
half-life in obese individuals may reflect changes in distribution
volume and clearance, or both [16]. Current research results
indicate that pediatric obesity may alter the volume of distribution
and clearance and elimination half-lives of a large number of drugs,
requiring dosage adjustment, especially for drugs with a low
therapeutic index.

Conclusion

Obesity is one of the leading diseases of modern times. Obesity
leads to a significant increase in morbidity and mortality, various
health complications and diseases, with a significant reduction in
quality of life. Pediatric obesity therapy is an imperative in health
careand crucial forimproving the health of children and adolescents.
There are different approaches in the treatment of obesity, and
they are: non-pharmacological, pharmacological measures and
surgical approach. The use of drugs in the treatment of obesity in
pediatric obesity is limited due to the manifestation of side effects.
The side effects that may occur are correlated with the effect of the
drug and/or its pharmacokinetic profile. As the pharmacokinetics
are altered in some parts in the obese population, the risk for use
in adolescents and children increases. Pharmacokinetic changes
in obese pediatric patients have clinical significance affecting
the efficacy and safety of therapy. Pharmacokinetic processes
depend on body size, maturation process, and organ function in
pediatric patients. It is difficult to make a generalization about
pharmacokinetic differences between obese children and children
of normal weight, due to the lack of studies involving obese
children. In the absence of clinical trials in the pediatric population,
for ethical reasons, available study data in adult patients can be
extrapolated, including the effects of growth and development on
pharmacokinetics relevant to the age of the child.
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