Endo—Diabetes Mellitus Type II
Diabetes Mellitus Type II


Diabetes Mellitus type II is part of a chronic disease syndrome.  These individuals typically have enough endogenous circulating insulin to prevent ketoacidosis, but it is inadequate to prevent hyperglycemia in the face of increased needs and tissue insensitivity.  Approximately 90-95% of individuals diagnosed with diabetes have type II.  
Demographic Prevalence/Incidence Distribution
1) Appears to be more common among African Americans, Native Americans, Hispanics, Asians, and Pacific Islanders

2) Concurrent obesity in 50% of men affected and 70% of women
3) Can be associated with gestational diabetes
4) Often associated with dyslipidemia and hypertension – contributes to insulin resistance
5) Condition may be aggravated by certain drugs (beta-blockers, thiazide diuretics, and steroids) – contributes to insulin resistance
Clinical Presentation of Type II
1) Often asymptomatic

2) Polydipsia

3) Polyuria, nocturia
4) Polyphagia
5) Weight gain
6) Central obesity
7) Blurry vision

8) Weakness, easy fatigueability
9) Frequent infections/pruritis – candida infections due to immunosuppression
10) Dermatological – Acanthosis nigricans, eruptive Xanthomatosis, necrobiosis lipoidica, ulcerations, and gangrene.
11) History of macrosomia (>9lbs infant), fetal loss, polyhyraminos (excess water in the amniotic fluid)
12) Advanced disease – silent MI, stroke, peripheral neuropathy
Diagnosis and Screening of Diabetes Mellitus Type II

*See DM Type I Handout, Section III
Patient Education, Prevention, and Treatment Goals for Type II

Patients must be involved in the disease process to improve compliance and increase adherence to monitoring and/or medication schedule.  Strive to achieve desirable body weight and normalize blood glucose/lipid levels.  Take the team approach, as outlined in DM.  
Diet and Exercise – ALL patients with pre-diabetes should be on a diet and exercise program to reduce insulin resistance and prevent/delay onset of diabetes.  Establish a reasonable, realistic, and maintainable weight goal (BMI <27, ideally <25) that is individualized to the patient.

1) Moderate calorie restriction/nutritionist consultation

2) Reduction in total fat intake to 25-50 gram total with 10% from saturated fats and <7% trans-fatty acids.

3) Cholesterol – 300mg/day or 200mg/day if LDL >100mg/dL

4) Carbohydrate – individualized to meet dietary goals

5) Fiber – 25-30g/day

6) Protein – 16-20% of total calories – reduce protein if associated neuropathy

7) Alcohol – acceptable in moderation if no associated history of liver disease addiction/abuse.

8) Usage of artificial sweeteners

9) Enrollment in weight loss program with behavior modification techniques

10) Monitoring of weight, eating habits, and compulsive behavior

11) Psychological/social work support if needed

Exercise – SEE DM TYPE I HANDOUT
Self-Monitoring of Blood Glucose (SMBG) – frequency should be based on clinical circumstances and/or individualized for each patient.  Correlate with HbA1c and establish target range level.  

1) Fasting BG/pre-prandial = <110mg/dL.  

2) Postprandial = <140mg/dL.  

3) HbA1c <6.5% 
Urine Dipstick Monitoring – SEE DM TYPE I HANDOUT
1) Glycosuria

2) Proteinuria

3) Very little ketonuria

Oral Hypoglycemics – SEE TABLE ON HANDOUT
1) Sulfonylureas

2) Meglitinides

3) Biguanides

4) Thiazolidinediones (TZD’s)

5) Alpha-glucosidase inhibitors
Others
1) Combination oral agent therapy – if hbA1c <6.5% is not achieved with monotherapy, another agent of a different class may be added.  The expense of combination therapy is only justified if the patient achieves target HbA1c without significant SEs (i.e. hepatotoxicity or hypoglycemia.

2) Insulin therapy for Type II – used as adjunct to diet and exercise or oral diabetes medications, not as a substitute
Complications of Type II
1) Peripheral neuropathy (“stocking and glove”) – paralysis, sensation deficits, weakness, numbness, atrophy, paresthesias, Charcot’s joints.

2) Mononeuropathy – wrist/footdrop, cranial nerve paralysis

3) Autonomic neuropathy – orthostatic hypotension/syncope, delayed gastric emptying/gastroparesis, constipation/diarrhea, urinary retention, impotence.

4) PVD

5) Atherosclerosis

6) Retinopathy – cataracts, blindness

7) Nephropathy – chronic renal failure, Kimmelstein-Wilson nodules (sclerosis of the glomerulus)

Hyperosmolar hyperglycemic Non-ketotic Coma (HHNC) – Major complication that can occur with type II diabetes.  It is dehydration without the acidosis.

Diagnosis
1) Patient with abnormal mental status

2) Severe hyperglycemia (600-1200mg/dL)

3) Elevated serum osmolality - >250mOm/kg and minimal or absent ketonemia or ketonuria 
Treatment

1) Restoration of intravascular volume and low doses of insulin on an individualized basis

2) Replacement of intravascular volume – goal is to gradually restore metabolic state (1L/hour with hypotonic fluids until urine output is normalized).  Monitoring is essential.  Normal saline is the fluid of choice

3) Electrolytes
4) Hold insulin therapy until volume status is restored

Gestational Diabetes


Gestational diabetes is characterized by glucose intolerance with the onset of pregnancy.  Pregnancy is associated with increase tissue resistance to insulin, which results in increased levels of insulin, glucose, and triglycerides
Screening

All pregnant women at increased risk should be screened at 24-48 weeks with a 50gm glucose load (does not need to be fasting).  If plasma glucose at 1 hour is >130-140mg/dL, do a 3 hour OGTT using a 100gm load.  
Diagnosis and Monitor – 3 Hour OGTT
1) Diagnosis of GDM is made if 2 or more plasma glucose levels equal or exceed the following

	Fasting
	One Hour
	Two Hours
	Three Hours

	95mg/dL
	180mg/dL
	155mg/dL
	140mg/dL


2) HbA1c – Glycosylated hemoglobin study – SEE DM TYPE I HANDOUT

3) Urinalysis – Glycosuria common finding in pregnancy – SEE DM TYPE I HANDOUT
Treatment Goals


Goals for glycemic control are the same whether the diagnosis is made before or during pregnancy.  SEE PATIENT EDUCATION, TREATMENT, AND GOALS FROM ABOVE
Diet and Exercise
1) Reduce fat/carbohydrate intake

2) Increase fiber intake – contributes to satiety

3) Calories – 20-25 kcal per kilogram of present body weight.  Generally 1800-2000kcal per day

4) Food log should be kept to monitor control – incorporate of favorite dishes and satisfactions of craving should be satisfied with healthier substitutes

5) Special attention to postprandial glucose levels and intake prior to monitored levels – SMBG 4 times/day, fasting, 1 hour postprandial breakfast, lunch, and dinner.  Tailor to individual patient needs (tight control necessary)

6) Exercise should be limited to non-weight bearing and light aerobic

7) Frequent routine check-ups and trouble-shooting strategies.
Complications
1) Midline birth defects

2) Fetal macrosomia – Operative/anesthesia risk for mother or fetus.  Shoulder dislocation of newborn.  Birth trauma (instrumentation delivery – forceps, suction).  Respiratory distress syndrome increased in diabetic mother neonates

3) DKA – SEE TYPE I HANDOUT
Antepartum Care
1) All patients should be re-evaluated after delivery and classified by diagnostic testing methods – diabetes, pre-diabetes, normal glycemia

2) Continue to manage patients as per class/diagnosis as listed above
Metabolic Syndrome (Syndrome X), Insulin Resistance Syndrome


Metabolic Syndrome (Syndrome X), Insulin Resistance Syndrome is a chronic disease syndrome of type II associated with insulin resistance.
Clinical Features

1) Obesity

2) Dyslipidemia

3) HTN

4) Atherosclerosis/CAD
5) Endothelial dysfunction
6) Decreased fibrinolytic activity (elevated fibrinogen, CRP, ESR, and vascular cytokines) resulting in a pro-thrombotic and pro-inflammatory state
7) Acanthosis nigricans
8) Ovarian hyperandrogenism (PCOS)
9) Hyperuricemia
10) Pre-diabetes (IGT or IFG) to overt diabetes


This population is at increased risk for atherothrombosis.  The factors above lead to CAD and stroke in diabetic patients.  
MODY – Maturity-Onset Diabetes of the Young


MODY is a rare subgroup of type II characterized by non-insulin dependent diabetes associated with autosomal dominant inheritance, age of onset 25 years or younger, non-obese individuals, and hyperglycemia due to impaired glucose-induced secretion of insulin.
Types of MODY - Genetic defects (nuclear transcription mutations) of pancreatic beta cell function.  Six types:

1) MODY 1 – rare type

2) MODY 2 – rarest type.  Mild form associated with only slight fasting hyperglycemia and few if any microvascular complications.  Glucokinase gene defect identified as cause
3) MODY 3 – most common form, accounts for two-thirds of all MODY.  Progresses similar to type II diabetes with regard to vascular complications and subsequent need for supplemental or intensive insulin therapy
4) MODY 4, 5, and 6 – all very rare.  
