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 Diabetes mellitus (DM) is a common, chronic, metabolic 
syndrome characterized by hyperglycemia as a cardinal 
biochemical feature



 The major forms of diabetes are classified according to those 
caused by deficiency of insulin secretion due to pancreatic β-
cell damage (type 1 DM, or TIDM) 

 Other group are a consequence of insulin resistance occurring 
at the level of skeletal muscle, liver, and adipose tissue, with 
various degrees of β-cell impairment (type 2 DM, or T2DM)



 Chromosome 12, HNF-la (MODY3)
 Chromosome 7, glucokinase (MODY2)
 Chromosome 20, HNF-4a (MODY1)
 Insulin promotorfactor-l (MODY4)
 HNF-l β(MODY5)
 NEURODI (MODY6)
 Mitochondrial DNA
 Others
 Genetic defects in insulin action
 Type A insulin resistance
 Leprechaunism
 Rabson-Mendenhall syndrome
 lipoatrophic diabetes
 Others



 Pancreatitis

 Trauma, pancreatecomy

 Neoplasia

 Cystic fibrosis

 Hemochromatosis

 Fibrocalculous pancreatopathy

 Pancreatic resection

 Others



 Acromegaly

 Cushing disease

 Glucagonoma

 Pheochromocytoma

 Hyperthyroidism

 Somatostatinoma

 Aldosteronoma

 Others



 Vacor
 Pentamidine
 Nicotinic acid
 GlucoCorticoids
 Thyroid hormone
 Diazoxide
 β-Adrenergic agonists
 Thiazides
 Dilantin
 β lnterferon
 Others-Ciclosporine, tacrolimus



 Congenital rubella
 Cytomegalovirus
 Others-hemolytic uremic syndrome
 Uncommon forms of immune-mediated diabetes 'Stiff-

man'syndrome
 Cytomegalovirus
 Others



 Down syndrome

 Klinefelter syndrome

 Turner syndrome

 Wolfram syndrome

 Friedreich ataxia

 Huntington chorea

 Laurence-Moan-Biedl syndrome

 Myotonic dystrophy

 Porphyria

 Prader-Willi syndrome

 Others



 Gestational diabetes mellitus

 Neonatal diabetes mellitus

1. Transient-without recurrence

2. Transient -recurrence 7-20 yr later

3. Permanent from onset



 Fasting glucose 100-125 mg/dL

 2-hr plasma glucose during the OGTT <200 
mg/dL(11.1mmol/L) or but >140 mg/dl



 Symptoms' of DM plus random plasma glucose>=2oo mg/dL 
(11.1 mmol/L)

 Fasting plasma glucose>=126 mg/dL(7.0mmol/L)

 2-hr plasma glucose during the OGTT) >= 200 
mg/dL(11.1mmol/L) 

 HBA1C>= 6.5



 The incidence of DM I is rapidly increasing in 
specific regions and shows a trend toward 
earlier age of onset.

 The incidence of TIDM is highly variable 
among different ethnic groups.

 The overall age-adjusted incidence of type 1 
DM varies from 0.7/1 00,000 per year in 
Karachi (Pakistan) to about 40/100,000 per 
year in Finland



 the increased incidence is seen in nations with a previous low 
incidence of autoimmune diabetes

 The increasing rate is greatest among the youngest children
 Girls and boys are almost equally affected
 Peaks of presentation occur in 2 age groups: at 5-7 yr of age 

and at the time of puberty.



 The most important genes are located within the MHC HLA 
class II region on chromosome 6p21, formally termed 
(IDDM1), accounting for about 60% genetic susceptibility for 
the disease.( HLA-DR3 , HLA-DR4, DQα chains and DQ β
chains).

 HLA DR 2 has protective effect 



 VIRAL INFECTIONS AND VACCINATIONS

 SEASONAL ASSOCIATIONS

 PUBERTY

 DIETARY FACTORS

 BODY MASS INDEX

 CHEMICAL





 polyuria or nocturia

 polydipsia

 Monilial vaginitis 

 hyperphagia

 weight loss

 DKA (abdominal pain ,nausea ,vomiting, dehydration, kussmaul 
respiration, fruity breath odor (acetone), diminished neurocognitive 
function, and possible coma)



 DKA is the end result of the metabolic 
abnormalities resulting from a severe deficiency 
of insulin or insulin effectiveness.

 during stress as hormones block insulin action. 
DKA occurs in 20-40% of children with new-
onset diabetes and in children with known 
diabetes who omit insulin doses or who do not 
successfully manage an intercurrent illness.

 There is a large amount of ketonuria, an 
increased ion gap, a decreased serum 
bicarbonate (or total CO2) and pH, and an 
elevated effective serum osmolality, indicating 
hypertonic dehydration.



 Insulin

 Nutrition

 SGM

 Education



 Conventional

 Basal-Bolus

1.Multi injection

2. Insulin pomp

























 The use of overnight CSII improves the metabolic control in 
children aged 7-10 yr. CSII has also been useful in toddlers. 

 CSII may not always improve metabolic control.

 Some studies show improvement in less than one half and 
worsening control (higher HbA1C) in one fifth of patients.



 One benefit of pump therapy may be a reduction in severe 
hypoglycemia and associated seizures.

 It is likely that the degree of glycemic control is mainly dependent on 
how closely patients adhere to the principles of diabetes self-care, 
regardless of the type of intensive insulin regimen. 

 Nonetheless, randomized trials comparing multiple daily insulin  
(MDl) regimen using glargine insulin and CSII in children with T1DM 
demonstrate similar metabolic control and frequency of hypoglycemic 
events



 Preprandial inhaled insulin  is being evaluated in adults with 
TlDM and T2DM.  

 The preliminary metabolic data are promising Patients taking 
pre-meal

 inhaled insulin in combination with once daily bedtime 
longacting insulin (Ultralente) injection achieved similar 
metabolic control compared with patients taking 2 to 3 daily 
injections of insulin. 



 There have been reports of pulmonary fibrosis in a small number of 
patients, necessitating further monitoring and evaluation

 . Bioavailability of inhaled insulin is increased with smoking and 
reduced with asthma.

 Pre-meal oral insulin (Oralin) has been evaluated in comparison with 
oral hypoglycemic agents, mostly in patients with T2DM. 



 Total recommended caloric intake is based on size or surface area 
and can be obtained from standard tables

 The caloric mixture should comprise approximately 55%carbohydrate, 
30% fat, and 15% protein. 

 Approximately 70% of the carbohydrate content should be derived 
from complex carbohydrates such as starch

 Intake of sucrose and highly refined sugars should be limited.



 Carbohydrate counting has become a mainstay in the nutrition 
education and management of patients with DM. 

 Each carbohydrate exchange unit is 15 g.

 Patients and their families are provided with information regarding 
the carbohydrate contents of different foods and food label reading. 

 This allows patients to adjust their insulin dosage to their mealtime 
carbohydrate intake. 



 Flexibility in the use of insulin in relation to carbohydrate content of food improves 
the quality of life children.

 There is concern about the potential cumulative effect of saccharin, available data 
do not support an association of moderate amounts with bladder cancer. Other 
non-nutritive sweeteners such as aspartame are used in a variety of products.

 Sorbitol and xylitol should not be used as artificial sweeteners; they are products of 
the polyol pathway and are implicated in some of the complications of diabetes.

















 Therapy consists not only of initiation and adjustment of insulin dose but also of education 
of the patient and family. 

 Teaching is most efficiently provided by experienced diabetes educators and nutritionists.
 In the acute phase, the family must learn the "basics," which includes monitoring the child's 

blood glucose and urine ketones, preparing and injecting the correct insulin dose 
subcutaneously at the proper time, recognizing and treating low blood glucose reactions, 
and having abasic meal plan.

 Most families are trying to adjust psychologically to the new diagnosis of diabetes in their 
child and thus have a limited ability to retain new information.

 Written materials coveringthese basic topics help the family during the 1st few days.
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 1. Excessive glucose production coupled with reduced glucose 
utilization raises serum glucose. This produces an osmotic diuresis, 
with loss of fluid and electrolytes, dehydration, and activation of the 
renin-angiotensin-aldosterone axis with accelerated potassium loss. 
If glucose elevation and dehydration are severe and persist for several 
hours, the risk of cerebral edema increases.



 2. Increased catabolic processes result in cellular losses of 
sodium, potassium, and phosphate.

 3. Increased release of free fatty acids from peripheral fat 
stores supplies substrate for hepatic keto acid production. 
When ketoacids accumulate, buffer systems are depleted and 
a metabolic acidosis ensues. Therapy must address both the 
initiating event in this cascade (insulinopenia) and the 
subsequent physiologic disruptions.





 This syndrome is characterized by severe hyperglycemia 
(blood glucose >600 mg/dL),

 absence of or only slight ketosis,

 non ketotic acidosis

 severe dehydration,

 depressed sensorium or frank coma, and various 
neurologic signs that may include grand mal seizures, 
hyperthermia, hemiparesis, and positive Babinski signs.

 Respirations are usually shallow, but coexistent 
metabolic (lactic) acidosis may be manifested by 
Kussmaul breathing.

 Serum osmolarity is commonly 350 mOsml/kg or 
greater.



 BG<60 mg/dl

 Management in patient who is alert and tolerate feeding: role 
of 15

 Management in unconscious patient or in patient who is 
vomiting: Glucagon or enema of Dextrose

 Borderline glucose level: 60-80

individualized management 



1. SMBG

2. HbA1C

3. CGM





 No form of exercise, including competitive sports should be 
forbidden to the diabetic child.   

 A major complication of exercise in diabetic patients is the presence 
of a hypoglycemic

 reaction during or within hours after exercise.

 If hypoglycemia does not occur with exercise, adjustments in diet or 
insulin are not necessary

 glucoregulation is likely to be improved through the increased 
utilization of glucose by muscles. 

 The major contributing factor to hypoglycemia with exercise is an 
increased rate of absorption of insulin from its injection site.

 Regular exercise also improves glucoregulation by increasing insulin 
receptor number

 In patients who are in poor metabolic control, vigorous exercise 
may precipitate ketoacidosis because of the exercise-induced 
increase in the counterregulatory hormones.



 Intensive management produced dramatic reductions of 
retinopathy, nephropathy, and neuropathy by 47-76%.



 Somogyi Phenomenon

 Dawn Phenomenon

 Brittle Diabetes

 Behavioral/Psychological Aspects and Eating Disorders.

 Anxiety and Depression







 microvascular complications, specifically, retinopathy and 
nephropathy

 macrovascular complications, particularly accelerated 
coronary artery disease, cerebrovascular disease, and 
peripheral vascular disease 

 neuropathies
 Diabetic foot and ulcers





 T2DM is considered a polygenic disease aggravated by environmental 
factors, such as low physical activity or a hypercaloric, lipid-rich diet.

 Obese type 2 diabetic patients show insulin resistance of skeletal 
muscle, enhanced hepatic glucose production and decreased 
glucose-induced insulin secretion.

 The incidence of T2DM among children with diabetes at one medical 
center increased from 4% before 1992 to 16% in 1994.
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