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Diabetes Management

Glucose Hypothesis 
· Glucose Hypothesis - normalization of blood sugar will delay chronic DM complications
· Proof - USA DCCT and UK UKPDS proved this to be true; metabolic control matters

· Goals - maintain fasting glucose levels, prevent post-prandial hyperglycemia, minimum hypoglycemia
· Tx - management through diet, exercise, insulin/meds, reduction of risk factors

· Care Team - includes educator, physician, nutritionist, social worker

· Individualized Care - must understand patient’s perspective! Identify concerns & goals
Insulin 

· Structure - 51 AAs, secreted as prohormone ( A-chain, B-chain, C-peptide

· Activation - A-chain and B-chain linked via Cys-Cys bonds, C-chain clipped off
· Absorption - exists in interstitial space as dimers/hexamers but enters circulation as monomer (dissociation dependent on pH)
· Duration of Action - can be long-acting or short-acting
· Lispro/InsulinAspart - short acting monomer, creates spikes ( good for post-prandial

· Mechanism - insulin modified with proline kink ( can’t dimerize
· Glargine - oligomeric forms, lasts very long ( good for baseline insulin level

· Mechanism - AA substitution ( altered isoelectric point ( dec. solubility, long T1/2
· NPH - intermediate-acting, but can be used as long-acting
· Regular Insulin - intermediate-to-short acting… used in conventional w/ NPH
· Treatment Techniques - modify insulin regimens based on blood glucose patterns:

· Post-prandial hyperglycemia - administer more short-acting insulin (Regular/Lispro)

· Fasting hyperglycemia (>3-4 hours after meal) - more long-acting insulin (Glargine/NPH)

Insulin Administration 

· Conventional - give NPH and regular insulin once/twice daily… good, but many complications and wasn’t working for type I diabetics

· Intensive Tx - give glargine baseline plus Lispro pre-prandial… much better Tx
· Goal - shoot for 50% of insulin to be basal, 50% to be acute bolus

· Insulin Pumps - various types:

· Programmable - dial in dose to programmable SQ insulin pump

· Continuous monitoring - glucometer transducer relays signal to pump ( future Tx…

Insulin & Exercise 

· Exercise - increases glucose transport by mech separate from insulin ( decreases insulin requirement!

· Insulin Adjustments - during increased physical activity must have reduced insulin dosage
Hypoglycemia 

· Hypoglycemia - treatment of DM is limited by iatrogenic hypoglycemia…can’t give too much insulin

· Physiologic Response - body responds to hypoglycemia by:

· Insulin - decreased secretion, to prevent glucose uptake from blood

· Glucagon - increased secretion, to encourage liver to produce more glucose

· Catecholamines - Epinephrine, NE increased
· Growth Hormone/Cortisol - glucocorticoids increase glucose

· Type I Diabetes - body loses response to hypoglycemia (risk 5-30x higher than Type 2)
· Insulin - entirely exogenous, thus you can’t really remove this unless stop pump
· Glucagon - response to hypoglycemia lost within 2-5 years of Dx
· Catecholamines/GH/Cortisol - also down-regulated to some extent in Type 1 DM
Hypoglycemia 
· Sx - have both autonomic and neuroglycopenic symptoms:
· “Autonomic” - tremulous, palpitations, diaphoresis, anxiety, warmth, “impending doom” feeling
· Neuroglycopenic - impaired CNS, fatigue, headache, dizzy, slurred speech, confuse, coma/seizure
· Normal Physiologic Progression - various symptoms at levels of “70”, “50”, and “20”

· “70” - normally, onset of autonomic warning signs
· “50” - normally, onset of neuroglycopenic warning signs 

· “20” - normally, onset of seizures/coma
· Diabetic Physiologic Progression - due to frequent hypoglycemia, problem with lowered ANS warning:

· Autonomic Warning - occurs at a lower level, almost at neuroglycopenic level

· Problem - patients can have hypoglycemia unawarness, can’t Tx themselves!

· Hypoglycemia Unawareness - onset of neuroglycopenia in absence of prior ANS warning
· Psychosocial - terror of lapsing into hypoglycemia can make patient feel out of control
· Hypoglycemia Treatment - patient & hospital controls:

· Patient Conscious - take a glucose tablet (oral carbohydrate replacement)

· Unconscious @ Hospital - get a 50% dextrose IV push
· Unconscious @ Home - a housemate can administer glucagon emergency kit (IV inject)

· Afterwards - patient becomes conscious, then goes to eat something… else relapse

· Medical Alert Bracelet - should wear this to help hospital, or put info on driver’s license
· Hypoglycemia prevention - several key features:

· Communication - physician needs to understand patient’s needs, lifestyle, etc.

· Matching Demands/Needs - patient needs to be self-monitoring constantly, understand balance
Insulin & Weight Gain - when patient hypoglycemic, will have compulsion to binge eat to stop ( weight gain

Oral Agent Management 

· Type 2 Diabetes - can be managed with oral agents, often in combination with insulin therapy

· Treatment Methods - can target liver, pancreas, or peripheral tissues:

· Liver - oral agents can inhibit abnormally high glucose output
· Pancreas - oral agents can regulate inappropriate insulin secretion patterns

· Peripheral Tissues - oral agents can combat resistance to insulin stimulation
Oral Agent Management – type II only!!!

· Sulfonylureas - traditional treatment of “flogging the pancreas”:

· Action - stimulates insulin secretion by inhibiting K+ channels in beta cells
· QUIZ: Side Effects - hypoglycemia, esp. in patients with CRF (DM nephropathy)
· Usage - good only to use in initial DM stages, not so hot if already taking large doses of insulin
· Metformin - 1st-line treatment inhibiting glucose output:

· Action - inhibits excessive hepatic glucose output (major), and ↑ peripheral insulin sensitivity (minor)

· Side Effects - GI distress (ramp dosing), lactic acidosis (CRF, if cr >1.5 don’t give), & appetite suppression (this can be a benefit)
· Non-hypoglycemic - if used alone, no risk of hypoglycemia SE

· Thiozolidenediones - “glitazones” 2nd-line treatment for DM

· Potency - slightly more potent than metformin; generally used in addition to metformin

· Action - will insulin-sensitize peripheral tissues ( PPARγ activation, GLUT4 translocation
· Side Effects - cause edema, CHF, but no risk of hypoglycemiau; CI if in CHF

· Acarbose - treatment for refractory DM, significant GI SEs

· Action - blocks α-glucosidase ( inhibits carb breakdown/absorption in small bowel

· Side Effects - significant GI distress, bloating, flatulence, diarrhea, but no hypoglycemia risk

· Exenatide (Byetta) - a new treatment being developed

· Action - mimicks incretin ( glucagon-like-peptide (GLP-1) properties

· GLP-1 - acts on pancreas (insulin secretion, glucagon inhibition), stomach (delay empty ( more gradual absoprtion), brain (decrease appetite)

· Weight Loss - very effective, lose 10-20 lbs chronically
· Contraindications - gastroparesis

· Inhaled Insulin - short-lived, not used; was to replace rapid-acting insulin w/ meals, but inaccurate

Diabetes Management 
· No “Diabetic Diet” - this idea is antiquated; rather, it’s better to just eat healthy

· Treatment Goals - shoot for fasting glucose 80-120 mg/dL, HbA1c < 7%, minimal hypoglycemia
· Hemoglobin A1c - a glycosylated hemoglobin which is dimerized via glucose
· QUIZ: Control Measurement - HbA1c measures overall metabolic control over 3 mo.
· QUIZ: 3 Months - measures control over past 3 months (RBC lifespan ~100 days)
· Lifestyle - just as important for Tx to be successfully incorporated into patient’s lifestyle

· Monitoring - should monitor blood glucose & HbA1c:
· Type 1 DM - monitor glucose as often as possible (3-10x per day), HbA1c every 3 mo.
· Type 2 DM - monitor glucose as often as needed (1-2x per day/wk) to control, HbA1c 6-9 mo.
· Risk Factors - manage to prevent progression/complications: cholesterol, HTN, smoking, weight
Diabetic Complications 

· Retinaopathy - get annual retinal exam
· Nephropathy - get annual urine microalbumin/creatine ratio
· Neuropathy - get foot exam every patient visit (quarterly), vibration sense, & 10-gm monofilament test

· Other Tests - annual TSH (autoimmune concordance), flu/pneumonia vaccine (slow infection response)
Diabetes Prevention 

· Type I Diabetes - no effective prevention
· Type II Diabetes - many effective prevention techniques proven ( weight loss, moderate exercise
