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Diabetes

-diabetes is a disease of blood vessels and nerves; it is not really an endocrine disease

-oral glucose tolerance test


-ingestion of 100 grams of glucose


-plasma glucose levels rise then fall back down to the level where it started


-full of artifacts:  30% of normal people would flunk this test


-another problem is that 100grams of glucose is insanely high (1/4 of the people throw up)

Up to 1993, the diagnosis of diabetes relied upon an oral glucose tolerance test.  It is a stress test.  They get 100g of glucose solution and their blood glucose is measured every 30 minutes to plot where it is.  A person with diabetes has a fasting glucose that is really high.  The glucose tolerance test does not really reflect a diabetic.  They are already high, what is it the point of adding more glucose.  Also, 20-30% of healthy people have an abnormal GTT.  The GTT is indicated very rarely.

Diabetes mellitus is a group of metabolic diseases characterized by hyperglycemia resulting from defects in insulin secretion, insulin action, or both. 

Classification of DM


-Type 1


-Type 2


-Other specific types


-Gestational DM

-The terms insulin-dependent DM and non insulin-dependent and their acronyms, IDDM and NIDDM, are eliminated
-The terms type 1 and type 2 diabetes are retained, with Arabic numerals being used rather than roman numerals

Type 1

-Type 1 diabetes encompasses the vast majority of cases that are primarily due to pancreatic islet ß-cell destruction and that are prone to ketoacidosis.

-Most often found in children.  Due to a deficit in insulin.  9% of all diabetes is type 1.  They have antibodies to their own beta cells.

-While most type1 diabetes is characterized by the presence of islet cell, GAD, IA-2, IA-2ß, or insulin autoantibodies that identify the autoimmune process that leads to b-cell destruction, in some subjects, no evidence of autoimmunity is present; these cases are classified as type 1 idiopathic.

-these people are prone to ketoacidosis 

-when plasma pH drops low enough, the plasma proteins start to denature and then they can’t perform their function

Type 2

-Type 2 diabetes includes the most prevalent form of diabetes, which results from insulin resistance with an insulin secretory defect

-These are 90% of all diabetics and they usually have normal to low levels of insulin.  Whats the problem then?

-Genetic Defects of B-cell function

-Genetic defects in insulin action

-Diseases of the Pancreas



-Endocrinopathies

-Drug/Chemical Induced



-Infections

-Uncommon Immune forms


-Other Genetic syndromes

Gestational diabetes mellitus
-GDM complicates ~4% of all pregnancies in the U.S., resulting in ~135,000 cases annually.

-The prevalence may range from 1 to 14% of pregnancies, depending on the population studied 

-Maternal complications related to GDM also include an increased rate of cesarean delivery and chronic hypertension

-Although many patients diagnosed with GDM will not develop diabetes later in life, others will be diagnosed many years postpartum as having type 1 diabetes, type 2 diabetes, IFG, or IGT

Impaired glucose tolerance 
-The stage termed impaired glucose tolerance (IGT) has been retained. 
Malnutrition-related diabetes mellitus
-The class termed malnutrition-related diabetes mellitus has been eliminated

-While it appears that malnutrition may influence the expression of other types of diabetes, the evidence that diabetes can be directly caused by protein deficiency is not convincing.

Diagnostic Criteria for Diabetes Mellitus

Three ways to diagnose diabetes are possible:
1

Symptoms with casual plasma glucose >200 mg/dl

Causal is defined as any time of day without regard to time since last meal

It is almost impossible for a non-diabetic to get their glucose above 200.

OR

2

FPG (fasting plasma glucose) >126 mg/dl 

Fasting is defined as no caloric intake for at least 8hr

All the criteria should be repeated just to make sure.

OR
 
3

An OGTT with the 2-hr postload value >200 mg/dl 

When the other 2 criteria are not really definitive (normally it is clear cut…someone is either well under or way over) then you would do the GTT.  99% of the time you would not have to do this.

Symptoms and Casual glucose >200mg/dl

Or

FBG >126 mg/dl

Or

2hr (OGTT) >200 mg/dl

(Each must be confirmed by repeat testing)
FPG <110 mg/dl) = normal fasting glucose

FPG >110) and <126 mg/dl = IFG

FPG >126 mg/dl = provisional diagnosis of diabetes                                                        

(the diagnosis must be confirmed)

2-h postload glucose (2-h PG)<140 = normal glucose tolerance

2-h PG >140 and <200 mg/dl = IGT

2-h PG >200 mg/dl = provisional diagnosis of diabetes                                                          

(the diagnosis must be confirmed)

-HbA1c measurement is not currently recommended for diagnosis of diabetes

-In a normal, about 4% of the glycosalated sites have glucose attached.  In a diabetic is 12-14%.  
-The extent of glycosalation is determined by the glucose concentration that the cell finds itself in.  
-The extent of glycosalation is determined by the long term glucose concentration (like for the previous 120 days.)

-Cannot be used diagnostically because some people are never fasting.

-It is a test for monitoring not diagnosis.

THE  DISEASE
Several pathogenic processes are involved in the development of diabetes. 
These range from autoimmune destruction of the ß-cells of the pancreas with consequent insulin deficiency to abnormalities that result in resistance to insulin action. 

The basis of the abnormalities in carbohydrate, fat, and protein metabolism in diabetes is deficient action

of insulin on target tissues. 

Deficient insulin action results from inadequate insulin secretion and/or diminished tissue responses to insulin at one or more points in the complex pathways of hormone action. 
Without insulin, you have no glucose uptake and utilization.

Impairment of insulin secretion and defects in insulin action frequently coexist in the same patient, and it is often unclear which abnormality, if either alone, is the primary cause of the hyperglycemia.

Symptoms of marked hyperglycemia include

-Polyuria

-Polydipsia

-Weight loss

-Polyphagia

-Blurred vision. 
Weight loss is caused by ketoacidosis.  They have to use fats as fuel.  This causes the blood PH to drop which would cause death quickly if not treated.

Complications
-most common complication is hypoglycemia (in type I)
Acute Metabolic

Hypoglycemia- the most frequent








- 10-25% of patients








- more common in Type 1 (because patient takes too much exogenous insulin)

- occurs in a newly diagnosed diabetic who just got on insulin

Ketoacidosis-most often in recognized diabetics



        

 


- hyperglycemia, acidosis, osmotic diuresis


        

- abdominal pain, anorexia, nausea

Nonketotic Hyperosmolar Syndrome







->320 mOsm/l, >600mg/dl, dehydration





- caused by lack of fluid intake 

-Why is hypoglycemia the number 1 complication? – they took too much insulin or forgot to eat.  

-Ketoacidosis 

-Non-kinetic hyperosmolar syndrome – can be really dangerous.  Happens a lot in kids.

-The best way to prevent these is to keep a normal glucose.

Complications


Chronic


Retinopathy

Nephropathy

Neuropathy

Atherosclerosis

Hypertension
Diabetics have poor wound healing because of poor vascularization, reduced WBC, reduced chemotatic properties.  Overall they have subdued innate healing processes.
Retinopathy
Diabetes is the leading cause of blindness in persons aged 30 to 65 years.

Blindness occurs 20 times more frequently in diabetic patients than others

is most often seen after the disease has been manifest for at least 15 years. Approximately 10 to 15% of type I diabetic patients become legally blind whereas in type II diabetic patients the risk is less than half that value. 

The primary cause of visual loss is retinopathy.

Regardless of the type of diabetes, the severity of retinopathy increases with increasing duration of the disease

The earliest retinopathic changes are classified as nonproliferative, These lesions generally do not affect visual acuity

Proliferative retinopathy is characterized by the growth of fine tufts of new blood vessels and fibrous tissue from the inner retinal surface or optic nerve head

Prevalence rates of both nonproliferative and proliferative retinopathy are higher in type I than in type II diabetes
Nephropathy
End-stage renal disease (ESRD) from diabetic nephropathy is a major cause of death, particularly in type I diabetes, in which it affects 30 to 35% of patients

Diabetes is the leading cause and accounts for one third of the ESRD cases in the United States.

In patients destined to develop ESRD, gross proteinuria (greater than 0.3 gram of albumin per day) begins approximately 15 years after the diagnosis of diabetes.
Neuropathy
Symptomatic, potentially disabling neuropathy affects nearly 50% of diabetic patients

It may be symmetrical or focal and often involves the autonomic nervous system as well.

 
The prevalence of symmetrical neuropathy is similar in type I and II diabetes, whereas focal neuropathy is more common in older type II patients

Neuropathy is the #1 quality of life issue.

DISTAL SENSORIMOTOR NEUROPATHY
This syndrome, characterized by axonal loss, is the most common presentation of diabetic neuropathy. 

The process involves all somatic nerves but has a distinct predilection for distal sites, i.e., the distal sensorimotor nerves  of the feet and hands.

Patients complain of numbness and tingling in the extremities, especially the feet

Diabetic Foot
The syndrome is characterized by plantar ulcers that heal slowly and follow apparently insignificant trauma.

In severe cases gangrene may be a complication and amputation the outcome. 

Diabetes accounts for about one half of non-traumatic limb amputations.
Atherosclerosis
Atherosclerosis  involving the arteries of the heart, lower extremities, and brain is the major cause of death from diabetes. 

The atherosclerotic process is indistinguishable from that affecting the nondiabetic population but begins earlier and is more severe.

The predilection to atherosclerosis is uniformly observed over the entire spectrum of diabetes--from difficult-to-control insulin-dependent patients to patients with mild hyperglycemia not requiring insulin.

The risk of myocardial infarction is two- to three-fold greater in diabetes

TREATMENT GOALS

Short Term

 A. Restore metabolic control to as close to normal as possible 
 B. Improve sense of well-being

Long Term

A. Minimize risk of diabetic complications



Accelerated atherosclerosis



Microangiopathy (retinopathy, nephropathy)



Neuropathy
LIFESTYLE MODIFICATIONS FOR THE PATIENT WITH DIABETES

Diet 

1. Weight reduction (when appropriate)

2. Carbohydrates: 45-60% (depending on severity of diabetes and triglyceride

3. Restriction of saturated fat (to < 10% of calories)

4. Increased monounsaturated fat (depending on the need to limit carbohydrate)

5. Decreased cholesterol intake to < 300 mg per day

6. Sodium restriction in patients prone to hypertension

Exercise 

1. Type: Aerobic strongly preferred. Avoid heavy lifting, straining, and Valsalva maneuvers that raise blood pressure.

2. Intensity: Increase pulse rate to at least 120-140, depending on the age and cardiovascular state of the patient. 
3. Frequency: 3-4 days per week

4. Duration: 20-30 minutes preceded and followed by stretching and flexibility exercises for 5-10 minutes. 
