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Comorbidities and complications of obesity in children and adolescents
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Obesity and it’s treatment in children

Dr M. Shakiba
Pediatric Endocrinologist
Assistant Professor of Shahid Beheshti University Medical Sciences

The theoritical definition of obesity is a degree of somatic overweight
that detrimental health consequence Who categorizes adult overweight into
four subgroups based on BMI ( weight /height. height)BMI:25-30
overweight,BMI:30-35 Gradel moderately obese , BMI 35-40 Grade2
severely obese, BMI>40Grade3 morbidly obese). In children ,comparison
of BMI to normal curves for age allows for categorization of BMI above
the 85th percentile as at risk overweight and above the 95th percentile as
overweight.

The predictive risk of Obesity in adulthood consist of greater BMI in
childhood, Lower age of adiposity rebound, infant over nutrition, bottle
feeding, obese parents; So prevention from adult obesity is impossible
without weight control and management of overweight in childhood.
Lifestyle modification has the most major role in prevention and treatment
of obesity and overweight in children and is consistent of dietary
intervention, physical activity intervention, school intervention and family
intervention Decision making for approach to obesity depend on child’s
age , severity of obesity , presenting of complication and associate
conditions.

For children under age 7 who have no other health concerns, the goal of
treatment may be weight maintenance rather than weight loss. Weight loss
is typically recommended for children over age 7 or for younger children
who have related health concerns. Weight loss should be slow and steady
almost from one to two Kg in month depending on your child's condition.
Children should not loss more than of 10 percent of their weight during 6
months.

Choosing healthy eating , avoidance of junk foods, limitation of
sweetened beverages , Sitting down together for family meals , avoidance
of eating in front of a screen, such as a television, computer or video game
Limit recreational computer and TV time to no more than 2 hours a day,
emphasizing activity, not exercise for children are good way for changing
life style and management of body weight.
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Several limitations preclude physicians from early implementation of
drug therapy including:

1) The youngest child for whom any obesity pharmacotherapy is
currently FDA approved is 10 years.

2) The long term use of pharmacologic intervention has not always
proven to be more efficacious than behavioral modification.

3) There exist limited well controlled studies of safe and effective
pharmacotherapy in obese children.

4) The relative risk of adverse events in children must be weighed
against the long term potential of morbidity and mortality.

There are some drugs with different way of actions can use for
treatment of exogenous obesity but safety and effectiveness of them is
under question.

Medications can be used include of:

e Reduction of energy intake (sibutramine )

e Reduction of energy absorption (Orlistat )

e Improved insulin resistance(Metformin )

e Suppression of insulin secretion: (Octreotide )

e The future of pediatric Obesity pharmacotherapy:

(Oxyntomodulin, Topiromate,Rimonabant )

Targeted therapy should be used in patients who’s obesity is due to an
endocrine diseases such as hypothyroidism and Cushing syndrome, leptin
deficiency. Weight loss surgery (bariatric surgery) might be a choice when
BMI is more than 40 kg/m2 with presence of severe co-morbidity or BMI
50 kg/m2 with presence of less severe co-morbidity.



IR O6S w s Linled Cped st Y lde aoMs

Etiologies of Childhood Obesity

Hedyeh Saneifard
Assistant Professor of Pediatric Endocrinology
Shahid Beheshti University of Medical Sciences

Obesity means an excess of fat relative to lean body mass. In the absence of
standardized measures of body fatness, BMI (weight in kilograms divided by
the square of the height in meters) serves as a useful surrogate, is easily
obtained in clinic settings and correlates strongly with percent body fat and
risks of co-morbidities in obese subjects.

Obesity is increasing dramatically worldwide. The epidemic of obesity is
attributed to recent changes in the environment (easy access to high energy
palatable food, combined with a decreased physical activity), whereas
individual differences in obesity risk are attributed to genetic differences
between individuals.

Causes of obesity

1. Syndromic Obesity

Genetic mutations or chromosomal abnormalities can lead to obesity.

The term “syndromic obesity” is used to describe obese children and adults
with mental retardation, dysmorphic features, organ-specific abnormalities,
hyperphagia, and/or other signs of hypothalamic dysfunction and may be
inherited in either an autosomal or an X-linked pattern. These include
PRADER-WILLI SYNDROME (PWS) , ALBRIGHT HEREDITARY
OSTEODYSTROPHY , BARDET-BIEDEL SYNDROME (BBS) |,
ALSTROM SYNDROME (AS).

2. Monogenic obesity

The first discovery of a gene involved in human obesity came more recently,
with the discovery of mutations in the leptin gene in 1997 (5). Since then, seven
additional genes have been linked to human monogenic obesity, illuminating
the alteration of central control of food intake as a major causative mechanism
leading to obesity. They include Congenital leptin deficiency , Leptin receptor
defi ciency , Pro-opiomelanocortin (POMC) deficiency , Prohormone
convertase 1 (PC1) deficiency , MC4R deficiency .

3. Maternal Determinants of Childhood Obesity

The mother’s genetic background and her metabolic status and behavior
before, during, and after pregnancy function as important determinants of
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obesity and related health outcomes in her child. MATERNAL WEIGHT
STATUS (Pregravid Weight Status, Gestational Weight Gain , Postnatal
Maternal Weight Status), SMOKING , MATERNAL DIETARY HABITS
AND PHYSICAL ACTIVITY , BREASTFEEDING .

4. Intrauterine Growth Retardation

5. Gestational Diabetes

6. Diet

Weight is gained only when energy intake (EI) exceeds energy needs for a
prolonged period of time.t DIETARY FAT, | FIBRE INTAKE , 1 DIETARY
ENERGY DENSITY , 1 sugar sweetened beverages and| fruits and vegetables ,
EATING BEHAVIOUR ( fast eating rate, poor sensitivity to satiety, heightened
food responsiveness, and a tendency to eat palatable food in the absence of
hunger).

7. Energy Expenditure

Body fat increases when energy intake is consistently greater than energy
expenditure. Exercise is associated with considerable health benefit including
diminished rates of diabetes, heart disease, and possibly cancer and is associated
with prolongation of life span, the converse appears to be true for inactivity. If
so, increasing NEAT (non-exercise activity thermogenesis) might confer health
benefit and longer life.
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Comorbidities and complications of obesity
in children and adolescents

Dr. Mohammadreza Alaei
Associate professor of Pediatric Endocrinology
Shahid Beheshti University of Medical Sciences

Comorbidities of obesity include: endocrine, cardiovascular, gastrointestinal,
pulmonary, orthopedic, neurologic, dermatologic, and psychosocial systems.

Obesity during adolescence increases the risk for disease and premature
death during adulthood, independent of obesity during adulthood.

ENDOCRINE

Impaired glucose tolerance: a common complication of childhood and
adolescent obesity,

Insulin resistance is a strong predictor of impaired glucose tolerance and
development of type 2 diabetes mellitus &cardiovascular disease.

a fasting glucose to insulin ratio of less than 7 is predictive of insulin
resistance .

Diabetes mellitus: 4 % of adolescents with BMI >95th for age and sex had
asymptomatic type 2 diabetes,Early diagnosis is imperative because aggressive
treatment can slow the development of complications including progressive
neuropathy, retinopathy, nephropathy, and atherosclerotic cardiovascular
disease.

metabolic syndrome :

metabolic syndrome criteria include: Abdominal obesity, defined as a waist
circumference in men >102 cm and in women >88 cm  PLUS two of the
following:

e Triglycerides >150 mg/dL or treatment for elevated triglycerides.

e HDL cholesterol <40 mg/dL in men or <50 mg/dL in women, or

treatment for low HDL.

o Systolic blood pressure >130, diastolic blood pressure >85, or treatment

for hypertension.

e Fasting plasma glucose >100 mg/dL or previously diagnosed type 2

diabetes.

HYPERANDROGENISM

Onset of menarche is earlier in obese adolescent females and also they are at
risk of hyperandrogenism and early onset polycystic ovary syndrome and
Abnormal ovarian function such as irregular menses, oligomenorrhea, |,
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amenorrhea, hirsutism, infertility. Overweight in boys may be associated with
delayed onset of sexual maturation.

Growth

Obesity may be accompanied by accelerated linear growth and early onset of
puberty. There is diminished G H production but high serum concentrations of
GH-BPs and IGF-I. Bone age advanced, and puberty starts early, causing
premature epiphyseal fusion. These adolescents often attain normal adult height
unless puberty starts unusually early, in which case they may not reach the
midparental target height.

CARDIOVASCULAR

Associated with a number of cardiovascular changes that are linked to
increased cardiovascular risk in adulthood. Two of these, hypertension and
dyslipidemia, are components of the metabolic syndrome.

GASTROINTESTINAL

There is a clinical spectrum of liver abnormalities collectively known as
nonalcoholic fatty liver disease (NAFLD) that the most common cause of liver
disease in children. The abnormalities include steatosis (increased liver fat
without inflammation) and non alcoholic steatohepatitis (NASH, increased liver
fat with inflammation). NASH may lead to fibrosis, cirrhosis, and ultimately
liver failure if it is not treated.

The pathogenesis of NAFLD in overweight individuals is not known. It
appears to be related to insulin resistance.

Most patients with NAFLD are asymptomatic However, they may have right
upper quadrant pain, hepatomegaly ,or nonspecific symptoms such as
abdominal discomfort, weakness, fatigue or malaise.

Laboratory abnormalities include elevations in liver transaminases [ALT],
and [AST]), alkaline phosphatase, and gamma glutamyl transpeptidase. These
abnormalities resolve with weight loss.

Overweight is the most common cause of gallstones in children without
predisposing conditions (eg, hemolytic anemia, history of parenteral nutrition).

Signs and symptoms of gallstones in children and adolescents are
nonspecific include: epigastric pain, jaundice, right upper quadrant pain, nausea,
vomiting, and fatty food intolerance.

Because early recognition is necessary for successful management, gall
bladder disease should be considered in the differential diagnosis of persistent
abdominal pain in overweight adolescents. Ultrasonography is the test of choice
for diagnosis.
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PULMONARY

Obesity is an important predisposing factor; the prevalence of Obstructive
sleep apnea and obstructive hypoventilation is increased in overweight
compared to normal weight children and adolescents.

ORTHOPEDIC

Increased prevalence of fractures, musculoskeletal pain (eg, back, leg, knee,
ankle, foot), impaired mobility, and lower extremity malalignment than
nonobese children. Obesity may be associated with slipped capital femoral
epiphysis and tibia vara (Blount disease).

NEUROLOGIC

Idiopathic intracranial hypertension typically present with headache. Other
symptoms include nausea, vomiting, retroocular eye pain, transient visual
obscurations, visual loss, and diplopia and cause severe visual impairment or
blindness.

DERMATOLOGIC

Dermatologic comorbidities of overweight include intertrigo and
furunculosis.

PSYCHOSOCIAL

overweight children and adolescents and their parents report decreased
health-related quality of life (physical, emotional, social, and school
functioning).

In the referral population, health-related quality of life among severely obese
children and adolescents was similar to that reported by children and
adolescents with cancer.

In the early school years (age 6 to 10 years), overweight children may
become targets of discrimination by their peers.

In another study, school children preferred children with a variety of
handicaps to obese children as their friends.  Overweight adolescents,
particularly female adolescents, develop a negative self-image that appears to
persist into adulthood.The risk of psychosocial morbidity increases with
increasing age and is greater among girls than boys .
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