Endocrine Test Summer 2012
Anything that is on the first endocrine lecture (titled Endocrine system).  READ, READ!!

Administration and treatment with radioactive iodine pt education.  
This was not covered in class read the ATI and lehne.  (Lehne 697dosage and treatment, 699-700 nursing imlications)
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Radioactive iodine-rapid radioactive decay, half life of 8 days, after 56 days (seven half lives) less than 1% radioactivity remains
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           Use in Grave’s Disease-used to destroy hyperthyroidism; Goal- clinical remission without complete gland destruction; delayed hypothyroidism due to excessive damage is complication

Effect on Thyroid- Beta particles do not travel outside gland, minimal surrounding tissue damage- gamma harmless; gradual reduction of thyroid function; full effect in 2-3 months; 60% cured with single dose, others 2 or 3 treatments

Advantages/ disadvantages of radioactive iodine treatment: (1) low cost (2)spared risks, discomfort and expense of surgery (3) death from treatment extremely rare (4)only thyroid tissue is destroyed- reassure pt of this Drawbacks: (1) delayed effect (2) treatment associated with significant incidence of delayed hypothyroidism occurring in 90% within first year of exposure
Who should be treated: Pt over 30; also those who responded inadequately to antithyroid drugs or subtotal thyroidectomy
From NCBI: http://www.ncbi.nlm.nih.gov/pubmed/19748135
Radioactive iodine is used as an anti-cancer reagent for papillary and follicular thyroid carcinomas. Patients that are administered a large dose of radioactive iodine are required to stay alone in an isolated room for several days. Some young children with thyroid carcinoma who cannot take care of themselves are not able to undergo this therapy.
 Contraindications of treatment. Inappropriate candidates: young children generally; no evidence use of radioactive iodine causing cancer; commonly used in postpubertal adolescents and young adults; contraindicated in pregnancy and lactation- negative pregnancy test required before administration

Use in thyroid cancer: Used to destroy malignant cancer cells; most forms of thyroid cancer do not accumulate iodine so only small percentage of pt are candidates for treatment; Large doses used (much higher than for Graves disease); Body wastes must be disposed of properly; Severe adverse effects: Radiation sickness, Leukemia, bone marrow function depressed, resulting in leukopenia, thrombocytopenia and anemia- severe effects are rare

Diagnostic use: variety of thyroid disorders including hypothyroidism and hyperthyroidism and goiter; thyroid is scanned for uptake after admin; Low doses used ( 131I for treatment while 123I for diagnostic use)
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Pituitary Hormones:
ADH (antidiuretic hormone Lehne 706-707, nursing implications 709, pathology 707t) Vasopressin- acts on kidney to cause reabsorption (conservation) of water; deficiency causes hypothalmic diabetes insipidus condition in which large volumes of dilute urine are produced
Physiology-Actions of ADH interrupted during diabetes insipidus: ADH promotes renal conservation of water by acting on collecting ducts increasing their permeability to water increasing reabsorption; because water is withdrawn from tubular urine (back into the intracellular space) the urine entering becomes highly concentrated before leaving; ADH also stimulates vascular smooth muscle contraction and smooth muscle contraction of the GI tract NOTE: plasma levels of ADH required to cause smooth muscle contraction are higher than those that occur physiologically
Production, storage and release: Hypothalmus- brain center for maintaining osmality of body fluids (senses high osmality releasing ADH); also stimulated by hypotension and reduced plasma volume

Pathophysiology of Diabetes Insipidus: Syndrome caused by partial or complete deficiency of ADH ; characterized by polydipsia (excess thirst) and excretion of large volumes of dilute urine (reduced osmolarity of urine); inherited or result of head trauma, neurosurgery, cancer and others causes; Treatment: ADH replacement therapy
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Antidiuretic Hormone preparations: (1) Vasopressin- identical to naturally occurring ADH (2) Desmopressin; differences in admin route, duration, therapeutic applications (see Table 58-2, Lehne 707)

Adverse: Water intoxication: S/s- Drowsiness, listlessness and headache; severe intoxication progresses to convulsions and terminal coma; Pt with early symptoms should notify; Treatment- fluid restriction and diuretics; major cause of intoxication is failure to reduce intake after ADH therapy has begun resulting in water buildup; At onset of treatment, pt should be instructed to reduce accustomed fluid intake; risk also increased by renal impairment; If Creatinine clearance is below 50 mL/ min DO NOT USE ADH; Vasopressin is also powerful vasoconstrictor and can cause severe cardiovascular effects (Desmopressin is weak pressor agent and should not adversely affect hemodynamics) Vasopressin can cause angina pectoris and myocardial infarction by constricting arteries of the heart- especially in pt with coronary insufficiency; may also cause gangrene by constricting blood flow in periphery; extreme caution in CAD but can be lifesaving in cardiac arrest
Theraputic use: Diabetes Insipidus: Desmopressin is agent of choice because of long duration of action, easy admin (mouth or intranasal spray), lacks significant side effects like vasoconstriction, rapid response; smallest effective dose should be used because of expense and possible water intoxication
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 ACTH (adrenocorticotropic hormone Lehne 715-716, physiology of 710-712, 711) Corticotropin and Cosyntropin mimic human ACTH; act on adrenal cortex stimulating synthesis and secretion of cortisol and other adrenal corticosteroids; Corticotropin from animals nearly identical to human; Cosyntropin synthetic ; Applications: ACTH primarily used for diagnosis; limited use as medication; Assessed by admin of ACTH then measuring plasma cortisol content; ACTH unable to promote corticol synthesis so plasma levels will not rise; if ACTH succeeds in raising levels, primary adrenal insufficiency can be ruled out Therapeutic use: although ACTH stimulates glucocorticoid production, it is not used because of variability of response, inability to admin orally (glucocorticoids are oral meds), undesirable effects from stimulation of adrenal androgens possible aldosterone, only useful in pt with functioning adrenal glands, no benefit over glucocorticoids.  Or IVPrep/dosage/admin: Repository corticotropin injection- IM or SubQ to assess adrenal function; Cosyntropin-reconstituted powder for IM
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Oxytocin Contraindications of treatment. (Lehne 763-765)  (1) Promotes uterine contraction (2) stimulates milk during breastfeeding; produced in hypothalamus and stored in posterior pituitary; Primary use: Induction of labor near term

Promotes renal retention of water; Contraindications: Improper use is hazardous; Uterine rupture may occur especially high in cases of cephalopelvic disproportion, fetal malpresentation, placental abnormalities, umbilical prolapse, previous uterine surgery and fetal distress; active genital herpes; 5 or more pregnancies (para) carries high incidence of uterine rupture Adverse: large doses have antidiuretic effect; rare in doses used to induce labor; Also used postpartum to increase uterine contractions and control bleeding or hemorrhage
Theraputic uses of synthetic oxytocin (also known as pitocin) (Lehne 763, 764t) Use: induction of labor beyond term (42 weeks) and in pregnancy in which early vaginal delivery is likely to decrease morbidity and mortality for mother or infant; 
Contraindications: induction should not be done if fetal lungs have not matured, or if cervix is not ripe. If fetal lungs are still immature, maturation should be hastened with a glucocorticoid. If cervix is not ripe, ripening should be induced mechanically or by membrane stripping. Adverse: water intoxication although at doses used to induce labor, water intoxication is rare. Dose and admin: induction of labor admin by IV; dilute solutions (eg. 10 milliunits/mL) infused at rate no more than 1-2 milliunits/min; infusion rate gradually increased (by increments of 1-2 milliunits/min every 30 to 60 minutes until uterine contractions; during infusion constant supervision is required. Mother should be monitored for blood pressure, pulse rate and uterine contractility (frequency, duration and intensity). The fetus must be monitored for heart rate and rhythm. If significant fetal or maternal distress occurs, the infusion should be stopped and contractions will diminish rapidly. Complications that usually require interruption of the infusion are: (1) elevation of resting uterine pressure above 15-20mm Hg, (2) contractions persisting for more than one minute, (3) contractions occurring more often than every 2-3 minutes and (4) pronounced alteration in fetal heart rate or rhythm. Additional Therapeutic Uses: Augmentation of labor: In dysfunctional labor must be used judiciously. Dosage regulated with special care necessary. Usually not used to promote labor in progress because intensification of contraction force uterine rupture or trauma may be inflicted. Postpartum Use: IM or IV following placental delivery to control bleeding or hemorrhage and increase uterine tone. Abortion: Second trimester for incomplete abortion but is NOT method of choice. NOTE: You will see info about oxytocin/pitosin again in OB. Also information about meds for lung maturation in utero (bethamethazone).
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Cortisol (Hydrocortisone, a glucocorticoid) – side effects.  Effect on the bone and digestive tract.  Risks of long-term use. (Lehne 710-712) Glucocorticoids are so named because they increase the availability of glucose. Produced by the adrenal cortex, Cortisol is the most important. NOTE: difference between physiological effects and pharmacological effects. Physiological effects occur at LOW levels of glucocorticoids (eg, the levels produced by release of glucocorticoids from healthy adrenal, or by admin of glucocorticoids in low doses). Pharmacological effects occur at HIGH levels of glucocorticoids achieved by admin in large doses required to treat disorders unrelated to adrenocortical functions (eg, allergic reactions, asthma, inflammation, cancer to be discussed in later lectures). Now we are limiting discussion to the physiologic role of glucocorticoids. Carb Metabolism: Brain needs glucose to survive. Glucocorticoids meet this need four ways: (1) stimulation of gluconeogenesis, (2) reduction of peripheral glucose utilization, (3) inhibition of glucose uptake by muscle and adipose tissue, and (4) promotion of glucose storage (in the form of glycogen). All four actions increase glucose availability during fasting ensuring brain will not be deprived of energy. Protein Metabolism: Glucocorticoids promote catabolic (breakdown). Action is opposite to that of insulin and provides amino acids for glucose synthesis. Can cause muscle wasting, thinning of skin and negative nitrogen imbalance (ketones) if present at high levels for prolonged time.  Fat Metabolism: Glucocorticoids promote lipolysis (fat breakdown). High levels for extended time (as in Cushing’s syndrome) glucocorticoids cause fat redistribution, giving patient a potbelly, “moon face” Cardiovascular System: Glucocorticoids are required to maintain functional [image: image10.jpg]Hypothalamus
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integrity of vascular system. When levels are depressed, capillary permeability is increased and the ability of vessels to constrict is reduced, causing BP to fall. Multiple effects on blood cells- increase RBC and hemoglobin; contrasted with declines in lymphocytes, eosinophils, basophils and monocytes Skeletal Muscle: Support function of striated muscle by maintaining circulatory competency; absence of sufficient levels of glucocorticoids cause muscle perfusion decrease which decreases work capacity as well CNS: Affect mood, CNS excitability, and electroencephalogram; Associated with depression, lethargy and irritability; outright psychosis is rare; Excess glucocorticoids usually produce generalized excitability and euphoria Stress: Anxiety, exercise, trauma, infection and surgery cause adrenal medulla to secrete increased amts of epinephrine. Glucocorticoids and epinephrine work together to maintain BP and blood glucose. Inadequate glucocorticoids may cause hypotension and hypoglycemia; extreme stress (eg, trauma, surgery, severe infection), glucocorticoid deficiency may result in circulatory collapse and death. Imperative pt with adrenal insufficiency receive glucocorticoid supplements when severe stress occurs Respiratory in Neonates: Respiratory distress is often experienced in preterm infants because the adrenals of full term fetus releases a burst of glucocorticoids during labor and delivery.. Within hours, these steroids act on the lungs to cause maturation. Preterm infants experience high incidence of RDS (respiratory distress syndrome) because they do not have this reaction during labor and delivery (see Bethamethazone to ripen lungs of fetus). Note: more later in OB
Regulation of synthesis and secretion: adrenal storage of glucocorticoids is minimal. The amount released from adrenals closely approximates the amount being made.
Synthesis and release regulated by negative feedback loop- see diagram. After release cortisol acts in two ways: (1) promotes designated biological effect (2) acts on hypothalamus and pituitary to suppress further release of CRH and ACTH. When cortisol levels rise, they should suppress stimulation of further glucocorticoid production, keeping levels in correct range. Two modes of activation are involved: (1) basal level of stimulation (circadian) and (2) stimulation during stress. Cortisol levels are lowest at bedtime, rise during sleep, peak just before waking and decline throughout the day. NOTE: Cycle is linked to individuals sleep pattern not the clock; depends on when pt normally sleeps. Stress causes cortisol levels to go up (injury, infection, surgery). Stress [image: image11.png]HYPOTHALAMUS
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causing increased stimulation of hypothalamus causing cortisol levels to increase 10 fold, overriding feedback inhibition by cortisol. How much cortisol do adrenals produce? Basal production- 5-10mg/day= 20-30 nmg/day hydrocortisone or = 5-7mg/day prednisone
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Addison’s Disease – Primary Adrenalcortical Insufficiency- signs and symptoms, risks.(Lehne 713) clinical presentation and causes: Weakness, emaciation, hypoglycemia and increased pigmentation of skin and mucous membranes also hyperkalemia, hyponatremia and hypotension. Dogs also get it. Symptoms are result of deficiency of glucocorticoids and mineralcorticoids secondary to adrenal atrophy. Causes: carcinoma, infection and autoimmune. Treat: Replacement therapy with adrenocorticoids is required. Hydrocortisone drug of choice because of both glucocorticoid and mineralcorticoid activity.
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Ha1c – goals for diabetic patients.  How low is too low? Also see note at end about dangers of low glucose for diabetics from blog (Lehne 662t, 663) Hb A1C indicates average glucose levels over past 2-3 months. Glucose interacts with hemoglobin in red blood cells to form glycosylated derivatives most prevalent called Hb A1C. Since RBcs live 120 days, they provide a picture of long term glucose control. Not a substitute for daily glucose readings. HbA1C is expressed as percentage of total blood hemoglobin. Diabetic goal is below 7%. Measured every 3 months until below 7%, then every 6 months after. Hb A1c is also now reported as value for estimated average glucose (see chart). The results of the estimated chart helps patients understand if long term control is effective.
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High blood glucose levels can kill you later with kidney and organ failure, but low blood sugars will kill you now.

All oral hyperglycemic medications – including pt instructions mech of action, risks to the patient and administration, side effects (Use the ATI book it will help) Also carefully read the typed handout. (ATI 488)

Important to know – how to tell the patient to take the medications.  Drug interactions.  Risks of medications. 
Insulin glargine (Lantus)
Regular insulin
Insulin Lispro
NPH -  intermediate duration
· Also known as isophane insulin

· Prepared by conjugating regular insulin with  protamine (a large protein) , this protein  decreases the solubility of NPH insulin and thereby retards absorbtion. As a result onset is delayed, and duration is extended.

· It is injected twice daily to provide glycemic control btwn meals and during the night

· NPH is the only longer acting insulins suitable for mixing with with short-acting insulin

· Allergic reactions may occur since protamine is a foreign protein

· NPH is a cloudy suspension and must be gently agitated before administration

· Available w/o  prescription

Growth Hormone – administration, reconstitution, nursing implications (Lehne admin 702-705,  nursing implications 702-705)

· Growth hormone is a large polypeptide hormone produced by the anterior pituitary gland.
· Helps regulate growth. Too little= short stature. Too much before puberty = giantism (tx: removal of pituitary). Too much after puberty = acromegaly (Tx: surgery, radiation, or drugs)
· Physiology = hypthalmus relases (gh-Rh) growth horomone releasing hormone -> which stimulates pituitary gland to realease growth horomone -> growth hormone works on liver and other tissues to release insulin-like-growth factor -> which promotes growth
· Increases bone size , number of muscle cells, and internal organs grow in proportion to body size
· Pediatric growth hormone defenciecy – treatment should be started early in life and be stopped prior to epiphyseal closer- epiphyseal closure should be checked annually. Height may be increased by 6 inches. Efficacy declines as patient gets older and totally loses effects by age 20-24. Tx is very expensive and should be discontinues if treatment fails to promote growth and pt should be reassed
· Adverse effects
· Hyperglycemia- GH is a diabetogenic. When used with pts with pre-excisting diabetes, significant hyperglycemia may result. Glucose levels should be monitored and insulin should be adjusted accordingly
· Neutralizing antibodies—antibodies may develop and bind with he horomone making it inactive. Mecasermin (recombinant IGF-1 treatment may be effective
· Carpel tunnel syndrome- if symptoms occur lower dose, if symptoms persist then discontinue
· Fatility is PWS oatients-  GH is contraindicated in PWS patients with severe obesity or severe respiratory impairment.
· Interactin wit hGlucocorticoids – Glucocoticoids can oppose the effects of GH.
Administration – Im or Sub Q – sub q is preferred because it is less painful

 Diabetes Type1 and Type 2 risks, ethnic prevalence.  Initial treatment.:
Diabetes Type 1 (Lehne 657-658)
· “insulin dependent”

· 5% - 10% of diabetic cases

· Develops during childhood or adolescence

· Onset of symptoms is usually abrupt

· Primary defect- loss of pancreatic beta cells

· Tx – insulin replacement (mandatory) , strict dietary control, ORAL HYPOGLYCEMIC DRUGS ARE NOT EFFECTIVE

· s/s- polyuria, polydipsia, polyphagia, weight loss

· pts- are normally thin and malnourished 

· Ketosis- common                   
Diabetes Type 2 (Lehne 658, 658t)
· Usually develops over the age of 40
· Gradual onset
· Uaually has a family hx
· 90%-95% of  diabetics
· Primary defect – insulin resistance and inappropriate insulin secretion
· Tx – exercise and diet.. oral hypoglycemic or insulin
· s/s – may be asymptomatic
· pts are usually obese
· ketosis - uncommon
Levothyroxine – administration, nursing instructions, drug interactions (warfarin). (Lehne 693-695)
· Levothyroxine is a synthetic preparation of thyroxine (T4)
· Drug of choice for most patients  who require  thyroid replacement

· Can convert to T3 in the body

· Half-life is seven days and may take a month for plasma levels to reach a level state and get full effects

· USES: all forms of hypothyroidism, cretinism, myxedema coma, and simple goiter.

· ADVERSE EFFECTS: with appropriate dosage it rarely causes any effects. With an acute overdase thyrotoxicosis may occur. S/S are trachycardia , angina, tremor, nervousness, insomnia,  hyperthermnia, heat intolerance, and sweating.
· DRUG INTERACTIONS:
· Drugs that reduce levothyroxine absorbtion
· Cholestyramine
· Colestipol 
· Calcium supplements
· Sucralfate
· Aluminum-containing antacisa
· Iron supplements
· Warfarin effects are inhanced, warfarin may need to be reduced
· Catecholamine – thyroid horomones increase the risks of catecholamine-induced dysrhythemias
· Administration- almost always administered by mouth. Take on empty stomach, usually in the morning 30 minutes before  breakfast
·  Evalution -  measurement of serum TSH after 6- 8 weeks of treatment. Normal levels are ,5 -2 microunits
Gestational diabetes risks to the fetus. (Lehne 660)
· 3 problems

· 1) placenta priduces horomones tha antagonize insulins actions

· 2) Cortisol increases during pregnancy, which promotes hyperglycemia

· 3) glucose can pass from maternal circulation to fetal circulation, stimulating the secretion of fetal insulin: and hyperinsulmia of the fetus can have multiple adverse effects

·  Management of of diabetes is required. Check glucose 6-7 times a day

· Its desirable that delivery of fetus happens as soon of the development of the fetus will permit
Explanation of blood sugar levels in diabetics and why low can also be bad from : http://ezinearticles.com/?Diabetic-Hemoglobin-A1C-and-the-Risks-of-Low-Blood-Sugar-in-the-Elderly&id=6803349
Diabetic Hemoglobin A1C and the Risks of Low Blood Sugar in the Elderly

By Martha J Zimmer
The diabetic hemoglobin A1C test is a fairly new way to measure glucose levels in the blood. It was developed when researchers discovered the glycation process, and in 1986 the testing program was launched into the medical community.

It caught on fast because it is a wonderful way to know a patient's blood sugar level averages over the last couple of months. And there was hope that giving diabetics a simple number to shoot for would encourage better blood sugar control.

Because it is so new, researchers are still doing tests to find proof that lower fractions (measured as percentages) in diabetics will also lower the risk for diabetic complications over many years. Most non-diabetics test in the range of about 4% to 6%. A type 2 diabetic can test 10% or higher if blood sugars are not being controlled.

And studies are showing that at levels higher than 8% the complications are going to multiply and get worse as the years pass by. This is a huge problem. The National Institute of Health says the estimate of type 2 diabetics with poor blood sugar control in the U.S. is 40-60%. They see the diabetic hemoglobin A1C as a powerful tool to change this.

Diabetic Hemoglobin A1C Testing
As a type 2 diabetic I get the HbA1C test every three months. That's because I'm on insulin. If you are on oral medications or just diet and exercise to control your blood sugars you probably only get the test twice a year.

And doctors are seeing that consistent readings of 6.5% or lower have been keeping the heart, kidney, retinal and peripheral complications from becoming life-threatening in type 1 and type 2 diabetes. Lower diabetic hemoglobin A1C does equal lower risk of complications.

The reason? If your HbA1C is lower, it means you have fewer AGEs, advanced glycation end products, in your blood and therefore in your organs, including your brain, heart, blood vessels and eyes. The test is simply telling you how well you are keeping them out of your system.

What the Diabetic Hemoglobin A1C Is Not Telling You
Diabetic medications cause hypoglycemia to some degree, and insulin does this more than the oral medicines. You are trying to control the amount of blood sugar in your body by artificial means. Your body's defenses against a blood sugar that is too high or too low are delicate and complicated. Meds can't duplicate it.

Minute by minute your endocrine system uses its arsenal of hormones to regulate your blood sugar so it does not go too low. When it senses a dip to 70 it releases epinephrine, you feel nervous, and your heart starts pounding.

Hormones tell your liver to release some of the sugar stored there over the next few hours, and they restrict the amount of glucose available to your hands and feet. If these measures do not stop the lowering of blood sugar you start having neurologic symptoms, blurred eyesight, profuse sweating and sleepiness.

And the more often that low blood sugar events happen, the less sensitive you become to the onset of hypoglycemia. The diabetic hemoglobin A1C cannot tell you or your doctor how often this is happening to you.

Hypoglycemia at night can go unnoticed if it happens a lot. It might be a cause of the dawn phenomenon, when you wake up with a much higher blood sugar than you measured the night before. Sensing a low blood sugar, your liver released sugar to raise it, and since you have diabetes, insulin did not respond as it would in a non-diabetic.

There are significant risks to having many hypoglycemic episodes. The first is that you become less sensitive to them, and if you don't have early warnings your sugars may dip dangerously low before you are aware of it.

Hypoglycemic attacks take a toll on a diabetic heart in the long run. So older diabetics are the ones who are showing the results. Only constant blood sugar monitoring can tell you how much low blood sugars are occurring. The diabetic hemoglobin A1C cannot warn you of a hypoglycemic attack.

The Case for Not Having the Same HbA1C Target for Every Diabetic
Studies performed over several years in older diabetics are showing some surprises. They are proving that diabetic hemoglobin A1C over 7.5% to 8% does go along with higher death rates from complications.

They also show higher death rates if the HbA1C is kept at less than 6.5%. This is especially true if older diabetics have heart failure or nephropathy, what doctors call comorbidities (having two or more conditions that can cause death).

As diabetics are living longer, doctors who study and work with this aging population are learning that the optimal ranges for things like BMI, blood pressure and diabetic hemoglobin A1C need to be different from those for younger, newer diabetics.

They say that for type 2 diabetics with a history of heart failure it is best to keep the HbA1C between 7% and 7.8%, and for those with kidney disease this also seems optimal. There is no benefit in trying to lower blood sugar beyond that.

In fact, pushing for lower numbers raises the statistics for death as much as having high blood sugar. These studies are so new that the cause has not been figured out yet. But doctors who treat elderly patients think the problem may be a higher number of hypoglycemic attacks. They are caused by attempting tighter blood sugar control using medications.

Applying the same rules about good ranges in older patients as in younger ones is a big mistake. Elderly patients with a slightly higher BMI than fits the standards survive heart attacks and other illnesses better than thin patients.

Not treating cholesterol and blood pressure with medication as aggressively in older patients is turning out to be a good idea. And the same is true for blood sugar. In aging diabetics there are smaller benefits from tight blood sugar control.

Measured against the catastrophic results of hypoglycemia, a diabetic hemoglobin A1C of 6.5% or lower is just not worthwhile. But that is only for long-term diabetics with a high risk for cardiovascular disease, who have heart failure or kidney disease.

Those who have a diabetic hemoglobin A1C below 7% by diet and exercise do not face the same risks and usually do not have those other problems either. And there is no doubt that the closer the HbA1C is to the non-diabetic 6% level, the lower the likelihood of diabetic complications in your eyes, heart, kidneys and feet.

New diabetics need to try for the 6.5% diabetic hemoglobin A1C. And all of us with type 2 diabetes need to do our best to lower our blood sugar naturally with a sensible diet that leaves out the AGEs, and we need exercise for weight loss and cardiovascular health.

Insulin and oral medications are necessary, but the less we have to depend on them with type 2 diabetes, the better we will do as we age. It's exercise and eating healthy food that will improve the quality of our years as we live longer and longer with chronic conditions like diabetes.
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