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Diabetes

Diabetes Epidemic 

· Prevalence - huge problem increasing over past few decades; explosion concurrent with obesity
· Awareness - about 8% population has diabetes, and one-third don’t even know they have it

· Minorities - DM disproportionately affects minorities
· Mortality - 6th leading cause of death US, also huge contributing factor to CVD mortality
· CVD Risk - 2-5x increase in risk of MI, stroke
· Morbidities - leading causes of adult blindness, ESRD, amputations
· Congenital abnormalities - children of women w/ DM have 2x risk of birth defects
· Psychosocial - a lot of stigma attached to DM, profound sense of denial in patients

· Socioeconomic - $92 bln direct impact, $39 bln indirectly; $13,243 per person w/ DM vs $2,560 for those w/o
· Access to Care - DM has many obstacles to care, including socioeconomic status, cultural differences
Diabetes Mellitus 

· QUIZ: Diabetes Mellitus - a chronic disorder of carbohydrate metabolism characterized by:

· Hyperglycemia - chronically high blood glucose

· Insulin Deficiency - can be a relative or absolute deficiency

· “Three Ps” - include polyuria, polydipsia, and polyphagia
· Vascular Complications - development of chronic microvascular/macrovascular complications
· Types - include Type 1 & Type 2, Gestational, Disease-Associated, & Atypical/Genetic:

· Type I - insulin-dependent DM (IDDM), involves an absolute insulin deficiency

· Mechanism - an autoimmune destruction of pancreatic beta cells
· Survival - will need insulin in order to survive
· Prevalence - 5-10% of diabetes patients
· Onset - generally young “juvenile” DM

· QUIZ: Concurrent Autoimmune Diseases - can occur with thyroiditis, Addison’s, primary gonadal failure, RA, celiac sprue, SLE, psoriatic arthritis etc.
· Type II - non-insulin-dependent DM (NIDDM), involves relative insulin deficiency

· Mechanism - resistance to insulin made by pancreas
· Insulin resistance - can make insulin, but ineffective; can survive for decades w/out Tx
· Prevalence - 90-95% of diabetes patients
· No Ketoacidosis - unlike Type I, less likely to go into diabetic ketoacidosis
· Obesity - vast majority of NIDDM patients are overweight

· QUIZ: Genetic - strong genetic components
· Gestational Diabetes - DM occurring only during setting of pregnancy

· Prevalence - occurs 7% pregnancies US, favors minorities, obese, Fam Hx
· Type 2 Risk - 30-50% risk of developing Type II w/in 5-10 yrs
· Diabetes Associated w/ Other Diseases:
· Pancreatic - DM often occurs with chronic pancreatitis
· Endocrine - DM with acromegaly (GH ↑ glucose), Cushing’s Syndrome (glucocort)

· Physiologic Stress - common with infections, burns

· QUIZ: Drugs - glucocorticoids! (Steroid-induced hyperglycemia)

· Atypical (Non-autoimmune) DM - in AAs/Latinos ( Diabetic ketoacidosis but Type 2
· Genetic Sydnrome DM - include maturity onset diabetes of youth (MODY)
Diabetes Dx 
· Diagnosis - can be made with either:

· Two fasting glucose levels > 125 mg/dL, on two separate occasions

· Random blood glucose > 200 mg/dL + symptoms (polyuria, polydipsia)
· Symptoms - most of the time patients will be ASx, or with subtle non-specific Sx
· Glucose Tolerance Test - drink glucose, monitor levels of hours ( not usually done, except gestational

Diabetes Pathogenesis 

· Type 1 - involves selective autoimmune destruction of pancreatic beta cells (rest of pancreas spared)

· T-cell mediated - autoimmune response comes from T-cell attack

· QUIZ: Autoimmune antibodies - associated but not causative; against islet cells, insulin or GAD65

· HLA Haplotypes - specific ones which predispose

· Small Genetic Component - 30-50% concordance amongst identical twins
· Type 2 - involves a complex interplay leading to insulin resistance, relative deficiency; bad secretion
· Liver - abnormally high glucose ouput and insulin resistance

· Pancreas - has abnormal secretion pattern from beta cells

· Muscle/Fat - require more insulin to take up glucose

· Progression - will start as post-prandial hyperglycemia, eventually worsens to fasting hypergly.
· Molecular Level - still not known
DKA 

· Diabetic Ketoacidosis (DKA) - a life-threatening state of insulin deficiency:
· Insulin deficiency - can be absolute or relative

· Type - more of a risk in patients with Type 1 diabetes
· Stress hormones - high levels of stress hormones ( Epi, NE, GH, Cortisol
· Predisposing Factors - include insulin access & physical stress:

· Insufficient/no insulin - a lack of insulin can lead to DKA very easily

· Physical Stress - can tip patient into DKA: dehydration, trauma, surgery, infection, MI, etc.

· Stress causes glucocorticoids to be released, need to balance out equation with insulin
· Timeline - is an acute metabolic complication of diabetes

· Mechanism - insulin lack ( liver glucose production, lack of muscle uptake, increased lipolysis ( DKA

· Lipids - free FAs from adipocytes converted to ketones in liver ( weak acids

· Ketones - key ones produced are acetoacetate, β-hydroxybutyrate
· Acidosis ( compensatory respiratory alkalosis

· Hypotension & shock ( ketones can decrease vascular tone
· Hyperglycemia - glucose spills into urine, carries water ( osmotic diuresis (polyuria/polydipsia)

· Volume & electrolyte depletion - from osmotic diuresis ( hypotension, shock
· Renal hypoperfusion - decreased GFR ( BUN & creatinine climb

· Clinical Course - can crash through following process:

1) Precipitating event - trauma, stress, surgery, infection, etc.

2) Polyuria/polydipsia, dehydration - from osmotic diuresis of glucose spilling into urine

3) Anorexia, nausea/vomiting, abd. pain - from volume depletion, stressed state

4) Kussmaul respirations - compensatory respiratory alkalosis

5) Altered consciousness ( CV collapse ( Coma ( Death
· QUIZ: Dx - has a classic triad:

· Elevated blood glucose - doesn’t have to be too high, but elevated out of normal range 80-100
· “Gap” Metabolic acidosis - anion gap = Na+ - (Cl- + HCO3-)
· Normal Gap - around 12; elevated in DKA
· Elevated Gap - from ketones, weak acids bind HCO3- and decrease this level
· Serum Ketones - are elevated
· QUIZ: Fever - DKA itself does not cause fever ( if fever present, assume infection until proven else

· T​x - give IV insulin, IV fluids/electrolytes (correct vol), carbohydrate replacement (after glucose < 250)
· Underlying illness - correct this! Do after you’ve stabilized patient with above steps…

· Carbohydrate replacement - counter-intuitive; but done b/c need to give insulin to stop ketone production, and will eventually lower glucose to hypoglycemic state

· Recovery Monitoring - during patient’s recovery from DKA, monitor K+, and “mind the gap”:
· K+ Replacement - in acidosis, K+ enters serum ( false elevated level ( don’t be fooled, give K+
· QUIZ: “As soon as you see P (pee ( viable kidneys), give K!”

· “Mind the Gap” - ketones created during DKA recovery, thus ketone levels useless for monitoring; instead look at anionic gap ( this is best indicator
HHS 
· Hyperglycemic Hyperosmolar State (HHS) - extreme hyperglycemia without ketosis
· Type - more common in elderly Type 2 DM
· Mortality - very dangerous; may exceed 40%
· Timeline - is an acute metabolic complication of diabetes

· Precipitating Events - include MI, stroke, sepsis
· Mechanism - vicious cycle of hyperglycemia ( polyuria ( vol. depletion ( worse hyperglycemia…

· Hemoconcentration - not only [glucose] increase, but blood viscosity ↑  (thrombosis, CNS dz)

· Neurologic Signs - sensory/motor deficits, obtundation, coma, death

· Tx - similar to DKA ( IV insulin, IV fluids/electrolytes, and then Tx underlying cause
DM Chronic Complications 

· Microvascular - includes retinal, renal, and neural complications:
· DM Retinopathy - dilated retinal capillaries, neovascularization/scar, retinal detachment ( blind
· DM Nephropathy - glomerulosclerosis, microalbuminuria reversible in early stage; later dialysis
· DM Neuropathy - decreased peripheral sensation; foot ulcers, unrecognized trauma ( amputate
· Central neuropathy - gastroparesis, constipation, cardiac arrhythmia, erectile dysfxn, edema, postural hypotension, abnormal sweating and callus formation
· Macrovascular - includes heart, brain, & large vessel complications:
· Gangrene - 14x more common in diabetes patients
· QUIZ: CAD - twice as common in diabetes patients; MIs can occur without chest pain
· Stroke - mortalities 3x greater in diabetes patients

· Infections - at high blood glucose (>250) levels, bacterial opsonization is bad… infections (yeast infxn in women, TB, pneumococcus, influenza complications)

· Wound healing - poor fibroblast migration so wound healing is poor 
Diabetes & Pregnancy 

· Maternal Problems - insulin requirements increase, metabolic control worsens during pregnancy
· Fetal Problems - infant mortality rates higher, congenital malformations, resp. distress syndrome common, big babies
