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[image: image2.emf]A Timetable of Horror

The impact of DM in the World

EVERY

:

•

12 minutes a stroke

•

19 minutes an MI

•

19 minutes an amputation

•

60 minutes a new case of 

dialysis

•

90 minutes a new case of 

blindness


	

	
[image: image3.emf]Prevalence

Diabetes Mellitus

25.8 million people 

affected in the US

(8.3% of the US population)

CDC’s National Diabetes Fact Sheet, 

January 26, 2011

79 million people have prediabetes



 EMBED PowerPoint.Slide.12  [image: image4.emf]Scope of the Problem

•

DM ranked #2, after circulatory disease, as a 

hospital discharge diagnosis in 2006

•

DM is underdiagnosed & undertreated

• 

hospital length of stay (LOS)

• 

readmission rates

• 

morbidity & mortality
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[image: image6.emf]Economic Burden of DM

$174 billion healthcare costs

attributed to DM

Almost $1 of every $5 spent on healthcare is 

for a person with DM



[image: image7.emf]Future Diabetes Burden

17 million –

44 million –

198% -

220% -

174% -

481% -

208 % -

113% -

# of Americans with DM, 2005

# of Americans with DM by 2035



in DM from 2005 to 2035



in DM 2005 to 2035 in women



in DM 2005 to 2035 in men



in DM 2005 to 2035 in Hispanics



in DM 2005 to 2035 in Blacks



in DM 2005 to 2035 in Whites
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[image: image9.emf]Diabetes Myth #1

Diabetes is not that serious of a disease.

a)True

b)False


	

	
[image: image10.emf]Diabetes Myth #2

If you are overweight or obese, you will 

eventually develop T2DM.

a)True

b)False


	

	
[image: image11.emf]Diabetes Myth #3

Eating too much sugar causes diabetes.

a)True

b)False


	

	
[image: image12.emf]Diabetes Myth #4

People with diabetes should eat special 

diabetic foods.

a)True

b)False



[image: image13.emf]Diabetes Myth #5

If you have diabetes, you should only 

eat small amounts of starchy foods 

(such as bread, potatoes & pasta).

a)True

b)False



[image: image14.emf]Diabetes Myth #6

People with diabetes can’t eat sweets or 

chocolate. 

a)True

b)False


	

	
[image: image15.emf]Diabetes Myth #7

You can catch diabetes from someone 

else.

a)True

b)False


	

	
[image: image16.emf]Diabetes Myth #8

People with diabetes are more likely to 

get colds and other illnesses.

a)True

b)False



[image: image17.emf]Diabetes Myth #9

If you have T2DM and your doctor says 

you need to start using insulin, it 

means you’re failing to take care of 

your diabetes properly.

a)True

b)False


	

	
[image: image18.emf]Diabetes Myth #10

Fruit is a healthy food.  Therefore, it is 

ok to eat as much of it as you wish.

a)True

b)False


	

	
[image: image19.emf]A History of Diabetes

1500 BC

400 BC

10 AD

20 AD

1869

1889

1921

•

Ebers Papyrus first describes diabetes

•

Susruta records diabetes symptoms and classifies 

types of diabetes

•

Celsus develops a clinical description of DM

•

Aretaeus coins the term diabetes

•

Langerhans describes clusters of cells (islets) in the 

pancreas

•

Von Mering and Minkowski observe that diabetes 

develops when an animal’s pancreas is removed

•

Banting and Best purify islets of Langerhans from an 

animal pancreas (insulin) 


	

	
[image: image20.emf]Definition

Diabetes Mellitus

Multisystem disease related to:

•

Abnormal insulin production

•

Impaired insulin utilization

•

or both

, 

abnormal production & utilization of

insulin



[image: image21.emf]Incidence

Diabetes Mellitus

•

13.8% of Hispanics

•

18.7% of African Americans

•

17.0% of Native Americans

(50% of Pima Indians)

CDC National Diabetes Fact Sheet, 2011


	

	
[image: image22.emf]Gerontological Considerations

Diabetes Mellitus

DM affects 

> 26.9% of older adults



[image: image23.emf]Etiology & Pathophysiology

Theories link cause to 

single/combination of these factors:    

Genetic

Autoimmune

Viral

Environmental



	

	
[image: image24.emf]Etiology & Pathophysiology

Insulin Dependent Tissues

•

Skeletal Muscle

•

Adipose Tissue

Non-insulin Dependent Tissues

•

Brain

•

Liver

•

Blood Cells


	

	
[image: image25.emf]Endocrine Pancreas Hormones

Alpha Cells -

Beta Cells -

Delta Cells -

Produce glucagon

Secrete insulin

Produce somatostatin



[image: image26.emf]Normal Insulin Metabolism

•

Produced by the β cells (

Islets of Langerhans

)

•

Released continuously into bloodstream in 

small increments with larger amounts 

released after food

•

Stabilizes glucose range to 70 -120 mg/dL


	

	
[image: image27.emf]Insulin

Insulin release is regulated by blood glucose levels.

Insulin 



when blood glucose levels 



Insulin 



when blood glucose levels 





[image: image28.emf]Normal Insulin Secretion

When a person eats food, 

insulin levels begin to rise in minutes,

peaks in 30 to 60 minutes,

and

returns to baseline in 2 to 3 hours.
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[image: image30.emf]Counterregulatory Hormones

•

Opposite effects of 

insulin

• 

blood glucose levels

•

Provide regulated 

release of glucose for 

energy

•

Help maintain normal 

blood glucose levels

Examples

•

Glucagon

•

Epinephrine

•

Growth hormone

•

Cortisol



[image: image31.emf]Current Terminology

June 1997, new terms were introduced at the ADA Annual 

Meeting and Scientific Session in Boston:

Type 1

(T1DM)

Type 2

(T2DM)

Each type of diabetes was now defined by 

cause rather than treatment.

All references to dependence on or non-

dependence on insulin have been dropped.


	

	
[image: image32.emf]Pathophysiology

Type 1

A disease caused by the destruction of insulin 

producing beta cells in the pancreas

Type 2

Caused by cellular resistance to insulin and/or 

secretion of less insulin than is necessary to 

keep blood sugar levels in balance
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[image: image34.emf]Pathophysiology

The committee also established a new cut-off point for diagnosing 

diabetes.

BEFORE, an official diabetes diagnosis required a 

fasting blood glucose of 140 mg/dL or above;

NOW, a fasting blood glucose of 126 mg/dL will 

result in a diagnosis of DM.


	

	
[image: image35.emf]Types

Diabetes Mellitus

•

Type 1

•

Type 2

•

Gestational Diabetes

•

Secondary Diabetes



[image: image36.emf]Type 1

Diabetes Mellitus

(Formerly:  “juvenile onset,” “insulin dependent – IDDM” or Type I)

Characterized by:

•

Hyperglycemia 

(



blood glucose levels)

•

A breakdown of body fats and proteins

•

Development of ketosis 

(an accumulation of ketone bodies 

produced during the oxidation of fatty acids)
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[image: image38.emf]Diabetic Ketoacidosis

(DKA)

•

Occurs in absence of exogenous insulin

•

Life-threatening condition

•

Results in metabolic acidosis



[image: image39.emf]Prediabetes

•

Individuals already at risk for DM 

•

Blood glucose high but not high 

enough to be diagnosed as having 

diabetes



[image: image40.emf]Prediabetes

Characterized by: 

•

Impaired fasting glucose

(IFG)

•

Impaired glucose tolerance

(IGT)

•

Glycosylated hemoglobin A

1

C



[image: image41.emf]Prediabetes

•

IFG 

fasting glucose levels 100-125 mg/dL

•

IGT

2-hour plasma glucose levels 140-199 mg/dL

•

A

1

C

range of 5.7% - 6.4%



[image: image42.emf]Prediabetes

Long-term damage 

already occurring

•

Heart

•

Blood vessels

Usually present with no 

symptoms

Watch for diabetes 

symptoms

•

Polyuria

•

Polyphagia

•

Polydipsia



[image: image43.emf]Type 2

Diabetes Mellitus

Accounts for 90% of patients with diabetes

Usually occurs in people over 35 years of age

80% to 90% are overweight



[image: image44.emf]Type 2

Diabetes Mellitus

(Formerly: “adult-onset,” “non-insulin dependent – NIDDM”)

Pancreas continues to produce some endogenous insulin

Insulin produced is either:

•

insufficient

or

•

poorly utilized by the tissues 
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[image: image46.emf]T2DM

Etiology & Pathophysiology

•

Obesity

(abdominal/visceral)

•

Genetic mutations



[image: image47.emf]Metabolic Abnormalities

T2DM

•

Insulin Resistance

•

Pancreas 



ability to produce insulin

•

Inappropriate Glucose Production from the 

liver

•

Alteration in the production of hormones 

and adipokines



[image: image48.emf]Insulin Resistance

Metabolic Abnormality

Body tissues do not respond to the action of insulin

•

Insulin receptors that are unresponsive to 

the action of insulin

•

Insufficient number of insulin receptors



[image: image49.emf]Pancreas 



Ability 

to Produce Insulin

Metabolic Abnormality

•

ß-cells become fatigued from the 

compensatory overproduction of insulin

•

ß-cell mass lost



[image: image50.emf]Inappropriate Glucose 

Production from Liver

Metabolic Abnormality

•

Liver’s response of regulating release 

of glucose is haphazard

•

Not considered a primary factor in the 

development of T2DM



[image: image51.emf]Alteration in Production of 

Hormones & Adipokines

Metabolic Abnormality

•

Play a role in glucose 

and fat metabolism

•

Contribute to 

pathophysiology of 

T2DM

2 Main Adipokines

•

Adiponectin

•

Leptin



[image: image52.emf]Metabolic Syndrome

T2DM

(Also Insulin Resistance Syndrome or Syndrome 

X)

Cluster of abnormalities 

that act synergistically 

to 



the risk of cardiovascular disease 

& DM



[image: image53.emf]Metabolic Syndrome

• 

insulin levels

• 

triglycerides

• 

high-density 

lipoproteins (HDLs)

• 

low-density 

lipoproteins (LDLs)

•

HTN

•

Central obesity

•

Sedentary life-style

•

Polycystic ovary 

syndrome

•

Urbanization/West-

ernization

•

Ethnicity (Native 

Americans, 

Hispanics, & African 

Americans)



[image: image54.emf]Diagnostic Criteria for Metabolic 

Syndrome

•

Waist circumference

•

Triglycerides

•

High-density lipoprotein 

(HDL) cholesterol

≥ 40 inches 

(men)

≥ 35 inches 

(women)

>150 mg/dL or drug treatment 

for triglycerides

< 40 mg/dL 

(men)

< 50 mg/dL 

(women) 

or drug 

treatment for reduced HDL 

cholesterol



[image: image55.emf]Diagnostic Criteria for Metabolic 

Syndrome 

(cont.)

•

B/P

•

Fasting Glucose

≥ 130 mm Hg systolic BP  or

≥ 85 mm Hg diastolic BP or 

treatment for hypertension

≥ 100 mg/dL or

drug treatment for elevated

glucose



[image: image56.emf]Onset of Disease

T2DM

•

Gradual onset

•

Person may go many years with 

undetected hyperglycemia

•

Marked hyperglycemia                         

(500 to 1000 mg/dL)



[image: image57.emf]Gestational Diabetes

•

Develops during pregnancy

•

Detected at 24 to 28 weeks of 

gestation

•

Usually normal glucose levels at  6 

weeks post partum



[image: image58.emf]Secondary Diabetes

Results from another medical condition:

•

Cushing syndrome

•

Hyperthyroidism

•

Pancreatitis

•

Parenteral nutrition

•

Cystic fibrosis

•

Hemochromatosis



[image: image59.emf]Secondary Diabetes

Results treatment of a medical condition that causes 

abnormal blood glucose levels     

•

Corticosteroids (Prednisone)

•

Thiazides

•

Phenytoin (Dilantin)                   

•

Atypical antipsychotics (clozapine)

Usually resolves when underlying condition treated



[image: image60.emf]Clinical Manifestations

T1DM

Classic Signs

•

Polyuria

•

Polydipsia

•

Polyphagia

Other Signs

•

Weight loss

•

Weakness & fatigue

•

Ketoacidosis



[image: image61.emf]Clinical Manifestations

T2DM

•

Non-specific symptoms

•

Fatigue

•

Recurrent infections

•

Recurrent vaginal yeast or monilia 

infection

•

Prolonged wound healing

•

Visual changes



[image: image62.emf]Categories of FPG Values

(Fasting Plasma Glucose)

<100 mg/dl

100 – 125 mg/dl

≥ 126 mg/dl

= Normal

= IFG

(Impaired Fasting Glucose)

= Diabetes



[image: image63.emf]4 Methods for Diagnosis of DM

1. A1C ≥ 6.5%

OR

2. FPG ≥ 126 mg/dL, confirmed repeated on another day

(Fasting is defined as no caloric intake for 8 hours)

OR

3. Random or casual plasma glucose ≥ 200 mg/dL plus symptoms

or

4.   2-h postload glucose ≥ 200 mg/dl during an OGTT

(Using a 

glucose load containing 75 g anhydrous glucose dissolved in water)



[image: image64.emf]NEW Criteria for the Diagnosis of DM

Hemoglobin A1C Test

( ≥ 6.5  )

2010, recommended to be used as a diagnostic test

•

Useful in determining glycemic levels over time

•

Shows the amount of glucose attached to 

hemoglobin molecules over RBC life span



[image: image65.emf]Hemoglobin A1C Test

Regular assessments required

(2-4 X annually)

•

Ideal goal

- ADA ≤ 7.0%

- American College of Endocrinology < 

6.5%

Normal A1C reduces risk of:

•

Retinopathy

•

Nephropathy

•

Neuropathy



[image: image66.emf]Estimated Average Glucose (eAG)

Determined from the A1C test.

A1C (%)

5

6

7

8

9

10

eAG (mg/dL)

97

126

154

183

212

240



[image: image67.emf]Estimated Average Glucose

(eAG)

Formula

eAG = 28.7 X A1C – 46.7

Online calculator:

http://professional.diabetes.org/glucosecalculator.aspx



[image: image68.emf]Collaborative Care 

Diabetes Mellitus

Goals

•

Decrease symptoms

•

Promote well-being

•

Prevent acute complications

•

Delay onset and progression                    

of long-term complications



[image: image69.emf]Collaborative Care 

Diabetes Mellitus

•

Patient teaching

- Self-monitoring of  blood glucose                 

•

Nutritional therapy

•

Drug therapy

•

Exercise
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[image: image71.emf]2 Major Types of 

Glucose-Lowering Agents

(GLAs)

•

Insulin

•

Oral Agents

(OAs)



[image: image72.emf]Insulin

Exogenous Insulin

•

Insulin from an outside source

•

Required for type 1 diabetes

•

Prescribed for the patient with

type 2 diabetes who cannot control blood 

glucose by other means



[image: image73.emf]Types of Insulin

Human Insulin

•

Only type used today

•

Prepared through genetic engineering

•

Common bacteria (Escherichia coli)

•

Yeast cells using recombinant DNA technology



[image: image74.emf]Insulin

Insulins differ in regard to onset, peak 

action, & duration

Different types of insulin may be used 

for combination therapy



[image: image75.emf]Mixing Insulins

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.

Fig. 49-3. Commercially available insulin preparations showing onset, peak, and duration of action. 



[image: image76.emf]Types of Insulin

Drug Therapy

•

Rapid-acting:

•

Short-acting:

•

Intermediate-acting:

•

Long-acting

:

Lispro, Apidra

Regular

NPH or Lente

Lantus, Ultralente
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Barbara A. Brunow, 

MSN, MEd, RN, CNS, CNE

NCA I



[image: image78.emf]Insulin

Rapid-Acting

•

lispro

(Humalog)

•

aspart

(Novolog)

•

glulisine 

(Apidra)

Short-Acting

•

Regular

Intermediate-Acting

•

NPH

Long-Acting

•

glargine

(Lantus)

•

detemir

(Levemir)



[image: image79.emf]Insulin

•

Regimen that closely mimics endogenous 

insulin production is BASAL-BOLUS.

•

Long-acting (BASAL) once a day

•

Rapid/short-acting (BOLUS) before meals.



[image: image80.emf]Drug Therapy

Insulin Regimens

Table 49-4

p.1225

Lewis, S.L., Dirksen, S.R., Heitkemper, M.M., Bucher, L., & Camera, I.M.  (2011).  Medical-surgical 

nursing: Assessment and management of clinical problems, 8

th

ed.  St. Louis:  Elsevier Mosby.
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[image: image83.emf]Insulin Preparations

Rapid-Acting

(BOLUS)

lispro, aspart, glulisine

•

Inject 0 to 15 minutes 

before meal

•

Onset of action 15 

minutes

Short-Acting

(BOLUS)

regular

•

Inject 30 to 45 minutes 

before meal

•

Onset of action 30 to 60 

minutes



[image: image84.emf]Insulin Preparation

Long-Acting

(BASAL)

glargine, detemir

•

Inject once a day at 

bedtime or in the 

morning

•

Released steadily and 

continuously

Long-Acting

(BASAL)

glargine, detemir

•

No peak action

•

Cannot be mixed with 

any other insulin or 

solution



[image: image85.emf]Storage of Insulin

•

Do not heat or freeze.

•

In-use vials may be left at room 

temperature up to 4 weeks

•

Extra insulin should be refrigerated

•

Avoid exposure to direct sunlight.



[image: image86.emf]Administration of Insulin

•

Cannot be taken orally

•

Subcutaneous injection for self-

administration

•

IV administration



[image: image87.emf]Administration of Insulin

•

Fastest absorption from abdomen, followed by arm, 

thigh, and buttock

•

Abdomen is the preferred site

•

Rotate injections within one particular site

•

Do not inject in site to be exercised



[image: image88.emf]Patient & Caregiver Teaching Guide

Insulin Therapy

Table 49-5

p.1226

Lewis, S.L., Dirksen, S.R., Heitkemper, M.M., Bucher, L., & Camera, I.M.  (2011).  Medical-

surgical nursing: Assessment and management of clinical problems, 8

th

ed.  St. Louis:  

Elsevier Mosby.
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[image: image90.emf]Insulin Pen



[image: image91.emf]Insulin Pump

•

Continuous subcutaneous infusion

•

Battery-operated device

•

Inserted into subcutaneous tissue in 

abdominal wall

•

Potential for tight glucose control



[image: image92.emf]2008

Barbara A. Brunow, 

MSN, MEd, RN, CNS, CNE

NCA I



[image: image93.emf]Insulin Pump

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.

Fig. 49-7. A, OmniPod Insulin Management System. The Pod holds and delivers insulin. B, The Personal Diabetes

Manager (PDM) wirelessly programs insulin delivery via the Pod. The PDM has a built-in glucose meter. 



[image: image94.emf]Problems with Insulin

Drug Therapy

•

Hypoglycemia

•

Allergic reactions

•

Lipodystrophy

•

Somogyi effect

•

Dawn phenomenon



[image: image95.emf]Lipodystrophy of the Abdomen



[image: image96.emf]Lipodystrophy of the Abdomen



[image: image97.emf]Lipodystrophy of the Abdomen



[image: image98.emf]Lipodystrophy of the Abdomen



[image: image99.emf]Somogyi Effect

Wide differences in early morning (low) and fasting (high) glucose levels

Rebound effect in which an overdose of insulin 

causes:

•

Hypoglycemia

•

Usually during hours of sleep

•

Counterregulatory hormones released

•

Rebound hyperglycemia and ketosis may occur.



[image: image100.emf]Dawn Phenomenon

Hyperglycemia present on awakening in the morning

due to the release 

of counterregulatory hormones  

in the predawn hours.



[image: image101.emf]Oral Agents

Drug Therapy

Not insulin!

Work to improve the mechanisms in which 

insulin and glucose are produced and  

used by the body



[image: image102.emf]Oral Agents

Work on the 3 defects of T2DM

•

Insulin resistance

•



insulin production

•



hepatic glucose production



[image: image103.emf]Assessing the Patient Treated with 

Glucose Lowering Agents

Table 49-6

p.1228

Lewis, S.L., Dirksen, S.R., Heitkemper, M.M., Bucher, L., & Camera, I.M.  (2011).  Medical-surgical nursing: 

Assessment and management of clinical problems, 8th ed.  St. Louis:  Elsevier Mosby.



[image: image104.emf]Major Classes of Oral Agents

(OAs)

•

Sulfonylureas

•

Meglitinides

•

Biguanide

•

α

-Glucosidase 

Inhibitors

•

Thiazolidinediones

•

Dipeptidyl Peptidase-4        

(DDP-4) Inhibitors

•

Incretin Mimetic

•

Amylin Analog



[image: image105.emf]Sulfonylureas



insulin production from the pancreas

glipizide

2nd generation

•

Glucotrol

•

Glucotrol XL

glyburide

2nd generation

•

Micronase

•

DiaBeta

•

Glynase

glimepiride

2nd generation

•

Amaryl



[image: image106.emf]Sulfonylureas 



endogenous insulin secretion

•

Efficacy

–

Decrease fasting plasma glucose 60-70 mg/dl 

–

Reduce A1C by 1.0-2.0%

•

Other Effects

–

Hypoglycemia

–

Weight gain 

–

No specific effect on plasma lipids or blood pressure

–

Generally the least expensive class of medication

•

Medications in this Class:

–

First generation sulfonylureas: chlorpropamide (Diabinese), tolazamide, 

acetohexamide (Dymelor), tolbutamide



[image: image107.emf]Meglitinides



insulin production from the pancreas

(more rapidly absorbed and eliminated)

repaglinide (Prandin)

nateglinide (Starlix)

Taken 30 minutes before each meal up to 

time of meal



[image: image108.emf]Meglitinides stimulate insulin secretion 

(rapidly and for a short 

duration)

in the presence of glucose.

•

Efficacy

–

Decreases peak postprandial glucose

–

Decreases plasma glucose 60-70 mg/dl 

–

Reduce A1C 1.0-2.0%

•

Other Effects

–

Hypoglycemia (although may be less than with sulfonylureas if patient has a 

variable eating schedule)

–

Weight gain 

–

No significant effect on plasma lipid levels

–

Safe at higher levels of serum Cr than sulfonylureas


[image: image109.emf]Biguanides



glucose production by the liver & 

enhances insulin sensitivity

metformin (Glucophage)



[image: image110.emf]Biguanides 



hepatic glucose production and                                              



insulin-mediated peripheral glucose uptake.

•

Efficacy

–

Decrease fasting plasma glucose 60-70 mg/dl 

–

Reduce A1C 1.0-2.0%

•

Other Effects

–

Diarrhea and abdominal discomfort

–

Lactic acidosis if improperly prescribed

–

Cause small decrease in LDL cholesterol level and triglycerides

–

No specific effect on blood pressure

–

No weight gain, with possible modest weight loss

–

Contraindicated in patients with impaired renal function (Serum Cr > 1.4 

mg/dL for women, or 1.5 mg/dL for men)



[image: image111.emf]α

-Glucosidase Inhibitors

“Starch blockers”

Slow down the absorption of carbohydrates in 

the small intestine

acarbose (Precose)

Taken with the first bite of each meal



[image: image112.emf]•

Alpha-glucosidase inhibitors block the enzymes that digest starches in 

the small intestine

•

Efficacy

–

Decrease peak postprandial glucose 40-50 mg/dl 

–

Decrease fasting plasma glucose 20-30 mg/dl 

–

Decrease A1C 0.5-1.0%

•

Other Effects

–

Flatulence or abdominal discomfort 

–

No specific effect on lipids or blood pressure

–

No weight gain

–

Contraindicated in patients with inflammatory bowel disease or cirrhosis



[image: image113.emf]Thiazolidinediones

“Insulin sensitizers”

Improve insulin sensitivity, transport, 

and utilization

pioglitazone (Actos)

rosiglitazone (Avandia)



[image: image114.emf]Thiazolidinediones 



insulin resistance by making muscle and adipose 

cells more sensitive to insulin.                     They also suppress hepatic 

glucose production.

•

Efficacy

–

Decrease fasting plasma glucose ~35-40 mg/dl

–

Reduce A1C ~0.5-1.0%

–

6 weeks for maximum effect

•

Other Effects

–

Weight gain, edema 

–

Hypoglycemia (if taken with insulin or agents that stimulate insulin release)

–

Contraindicated in patients with abnormal liver function or CHF

–

Improves HDL cholesterol and plasma triglycerides; usually LDL neutral



[image: image115.emf]Dipeptidyl Peptidase-4 Inhibitor 

(DDP-4)

Inhibit DDP-4, slows the inactivation of incretin 

hormones – prolong incretin levels

(Incretin hormones are released by the intestines 

throughout the day but levels increase in 

response to a meal)

sitagliptin (Januvia)



[image: image116.emf]Amylin Analog

Adjunct to insulin therapy, and not a replacement for it

Amylin is normally co-secreted with insulin in 

response to food intake

When taken concurrently with insulin, 

it provides for better glucose control.



[image: image117.emf]Amylin Analog

•

Slows gastric emptying

•

Reduces postprandial glucagon secretion

•

Increases satiety, leading to 



caloric intake

pramlintide (Symlin)

Administered subcutaneously into the thigh 

or abdomen (arm absorption is too 

variable)



[image: image118.emf]Incretin Mimetic

Stimulates the release of insulin from the pancreatic ß cells

Not indicated for use with insulin

Adjunct therapy for patients with type 2 diabetes who have not 

achieved optimal glucose control on oral agents

exenatide (Byetta)

(prefilled pen)



[image: image119.emf]Other Agents

β-adrenergic blockers

•

Mask symptoms of 

hypoglycemia

•

Prolong hypoglycemis effects 

of insulin

Thiazide / Loop Diuretics

•

Induce potassium loss

•

Potentiate hyperglycemia



[image: image120.emf]Fixed Combination Pills

Sulfonylurea + Biguanide 

Glyburide      +  Metformin     - Glucovance

Glipizide        +  Metformin     - Metaglip

Thiazolidinedione + Biguanide

Rosiglitazone        +    Metformin  - Avandamet



[image: image121.emf]Combination Therapy for T2D

Biguanides

Insulin

Sulfonylureas

Alpha-glucosidase 

Inhibitors

Meglitinide Thiazolidinediones



[image: image122.emf]Drug Therapy

Diabetes Mellitus

Table 49-7

p.1229
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Elsevier Mosby.



[image: image123.emf]Diagnosis

Therapeutic Lifestyle Change

Combination Therapy - Oral Drug with Insulin

Combination Therapy - Oral Drugs Only

Monotherapy



[image: image124.emf]Glucose-lowering Effect

Drug Therapy

•

acetaminophen

•

allopurinol 

•

a-Glucosidase inhibitors

•

anabolic steroids

•

ß-Adrenergic blockers

•

biguanides

•

chloramphenicol

•

Insulin

•

potassium salts

•

MAO inhibitors

•

probenecid

•

salicylates in large doses

•

sulfonylureas

•

thiazolidinediones

•

tricyclic antidepressants



[image: image125.emf]Glucose-raising Effect

•

Caffeine in large doses

•

Barbiturates

•

Birth control pills

•

Calcitonin

•

Calcium channel blockers

•

Catapres

•

Cortiocostroids

•

ethacrynic acid

•

Morphine

•

Epinephrine

•

Furosemide

•

Dilantin

•

Glucagon

•

Glucose

•

Levodopa

•

Lithium

•

Niacin

•

Marijuana

•

Nicotine

•

Procardia

•

Phenobarbital

•

HCTZ

•

Rifampin



[image: image126.emf]Drug Therapy

Blood Glucose Level Effects

Table 49-8
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th

ed.  St. Louis:  

Elsevier Mosby.



[image: image127.emf]Nutritional Therapy

American Diabetes Association (ADA)

•

Cornerstone of care for person with DM

•

Most challenging for many people

•

Recommended that diabetes nurse educator 

and registered dietitian with diabetes 

experience should be members of team



[image: image128.emf]Guidelines indicate 

that within the context 

of an overall healthy eating plan, 

a person with diabetes 

can eat the same foods as a person 

who does not have diabetes



[image: image129.emf]Nutritional Therapy

Recommendations for Patients with DM

Table 49-9

p.1231

Lewis, S.L., Dirksen, S.R., Heitkemper, M.M., Bucher, L., & Camera, I.M.  (2011).  Medical-surgical nursing: Assessment and management 

of clinical problems, 8

th

ed.  St. Louis:  Elsevier Mosby.



[image: image130.emf]Nutritional Therapy

Goal

Assist people 

in making changes 

in nutrition and exercise habits 

that will lead 

to improved metabolic control



[image: image131.emf]Nutritional Therapy

T1DM

•

Meal plan based on the individual’s usual 

food intake and is balanced with insulin 

and exercise patterns

•

Insulin regimen is managed day to day



[image: image132.emf]Nutritional Therapy

T2DM

•

Emphasis is based on achieving glucose, 

lipid, and blood pressure goals

•

Calorie reduction



[image: image133.emf]Nutritional Therapy

Food composition

•

Individual meal plan developed  with a dietitian, 

includes family

•

Nutritionally balanced

•

Does NOT prohibit the consumption of any one 

type of food

•

Nutritional energy intake should be balanced 

with energy output.



[image: image134.emf]Nutritional Therapy

Carbohydrates

–

Sugars, starches, and fiber

–

Carbohydrate allowance is a minimum of 

130 g/day.

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image135.emf]Nutritional Therapy

Fats

–

Less than 200 mg/day of cholesterol and 

trans fats

–

<7% from saturated fats



[image: image136.emf]Nutritional Therapy

Protein

–

Contribute 15% to 20% of total energy 

consumed

–

Intake should be significantly less than in 

the general population.



[image: image137.emf]Alcohol

•

High in calories

•

No nutritive value

•

Promotes hypertriglyceridemia

•

Detrimental effects on liver

•

Can cause severe hypoglycemia



[image: image138.emf]Nutritional Therapy

Diet teaching

–

Dietitian initially provides instruction.

–

Carbohydrate counting

–

USDA MyPlate guide

•

An appropriate basic teaching tool

–

Plate method

•

Helps patient visualize the amounts of vegetable, starch, 

and meat that should fill a 9-inch plate

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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MSN, MEd, RN, CNS, CNE

NCA I



[image: image140.emf]Exercise

•

Essential part of diabetes 

management

•



insulin sensitivity

•



blood glucose levels

•



insulin resistance

•

Contributes to weight loss



[image: image141.emf]Exercise

Several small carbohydrate snacks 

can be taken 

every 30 minutes 

during exercise 

to prevent hypoglycemia



[image: image142.emf]Exercise

•

Best done after meals

•

Exercise plans should be 

individualized

•

Monitor blood glucose levels     

before, during, and after exercise



[image: image143.emf]Exercise 

Delay exercise if blood glucose

<   100 mg/dL or 

> 300 mg/ dL or 

> 250 mg/dL + urine ketones present



[image: image144.emf]Patient and Caregiver Teaching 

Guide

Exercise for Patients with DM

Table 49-11
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[image: image146.emf]Monitoring Blood Glucose 

Self-monitoring of blood glucose (SMBG)

Enables patient to make                       self-

management decisions  regarding  diet, 

exercise, and medication

Important for detecting episodic hyperglycemia 

and hypoglycemia



[image: image147.emf]Monitoring Blood Glucose 

Self-monitoring of blood glucose (SMBG)

•

Wash hands in warm water. 

It is not necessary to clean the site with alcohol, (it may 

interfere with test results)

•

Warm the hands in warm water or let the arms 

hang dependently before the puncture is made

•

Use the side of the finger pad rather than near 

the center



[image: image148.emf]Pancreas Transplantation

•

Used for patients with T1DM who

–

Have end-stage renal disease

–

Had, or plan to have, a kidney transplant

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image149.emf]Pancreas Transplantation

•

Pancreas transplants alone are rare.

–

Usually kidney and pancreas transplants done 

together

•

Eliminates need for exogenous insulin

•

Can also eliminate hypoglycemia and 

hyperglycemia

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image150.emf]Nursing Assessment

•

Past health history

–

Viral infections

–

Medications

–

Recent surgery

•

Positive health history

•

Obesity

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image151.emf]Nursing Assessment

•

Weight loss

•

Thirst

•

Hunger

•

Poor healing

•

Kussmaul respirations

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image152.emf]Nursing Assessment

•

Weight loss

•

Thirst

•

Hunger

•

Poor healing

•

Kussmaul respirations

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image153.emf]Nursing Diagnoses

•

Ineffective self-health management

•

Risk for injury

•

Risk for infection

•

Powerlessness

•

Imbalanced nutrition: > body requirements

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image154.emf]Planning

•

Overall goals

–

Active patient participation

–

Few or no episodes of acute hyperglycemic 

emergencies or hypoglycemia 

–

Maintain normal blood glucose levels.

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image155.emf]Planning

•

Overall goals

(cont’d)

–

Prevent or delay chronic complications.

–

Lifestyle adjustments with minimal stress

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image156.emf]Nursing Implementation

•

Health promotion

–

Identify those at risk.

–

Provide routine screening for overweight 

adults over age 45.

•

FPG is preferred method in clinical settings.

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image157.emf]Acute Complications

•

Diabetic ketoacidosis 

(DKA)

•

Hyperosmolar hyperglycemic 

nonketotic syndrome 

(HHS)

•

Hypoglycemia



[image: image158.emf]Diabetic Ketoacidosis 

(DKA)

(diabetic acidosis or diabetic coma)

Profound deficiency of insulin

characterized by:

•

Hyperglycemia

•

Ketosis

•

Acidosis

•

Dehydration



[image: image159.emf]Diabetic Ketoacidosis (DKA)

Precipitating factors:

•

Illness and infection

•

Inadequate insulin dosage

•

Undiagnosed type 1 DM

•

Poor self-management

•

Neglect



[image: image160.emf]Clinical Manifestations DKA

•

Poor skin turgor

•

Dry mucous membranes

•

Tachycardia

•

Orthostatic hypotension

•

Lethargy & weakness

•

Sweet fruity breath

•

Eyeballs soft and sunken

•

Abdominal pain

•

Anorexia

•

Vomiting

•

Kussmaul respirations (rapid, 

deep breathing associated with 

dyspnea)

•

Blood glucose > 250 mg/dL

•

pH < 7.35

•

Serum bicarbonate , 15 mEq/L

•

Ketones in blood and urine



[image: image161.emf]Treatment of DKA

Initial

•

Ensure patent airway

•

Administer oxygen

•

Establish IV access

•

Fluid resuscitation – NaCl

•

Begin continuous regular 

insulin drip

•

Identify history of DM, time 

of last food, and 

time/amount of last injection

Ongoing

•

Monitor vital signs, level of 

consciousness, cardiac 

rhythm

•

Assess breath sounds for 

fluid overload

•

Monitor serum glucose and 

potassium

•

Administer potassium to 

correct hypokalemia

•

Administer sodium 

bicarbonate if severe acidosis
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[image: image163.emf]Hyperosmolar Hyperglycemic 

Syndrome (HHS)

A life-threatening syndrome 

The patient with HHS usually has enough circulating 

insulin so that ketoacidosis does not occur.

Produces fewer symptoms in the earlier stages, 

blood glucose levels can climb quite high before 

the problem is recognized.



[image: image164.emf]HHS

Clinical Manifestations

•

Somnolence

•

Coma

•

Seizures

•

Hemiparesis

•

Aphasia

•

Polyuria

•

History of inadequate 

fluid intake

•

Increasing mental 

depression

•

Blood glucose > 400 

mg/dL

•

Marked increase in 

serum osmolality



[image: image165.emf]HHS

Collaborative Care

A medical emergency with a high mortality rate

Immediate administration of 0.9% or 0.45% NaCl at a rate 

dependent on cardiac status

Regular insulin is given by IV bolus,          followed by an 

infusion

2008

Barbara A. Brunow, 

MSN, MEd, RN, CNS, CNE

NCA I
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[image: image167.emf]Why Chronic Hyperglycemia 

Damages Cells?

•

? Accumulation of by-products of glucose 

metabolism (sorbitol) is associated with 

damage to nerve cells

•

? Formation of abnormal glucose molecules in 

the basement membranes of small blood 

vessels (eye and kidney)

•

? A derangement in red blood cell function that 

leads to a decrease in oxygenation to the 

tissues



[image: image168.emf]Hypoglycemia

Low blood glucose, < 70 mg/dL

Occurs when there is too much insulin in proportion 

to available glucose in the blood

The brain requires a constant supply of glucose  in 

sufficient quantities to function properly



[image: image169.emf]Acute Complications

Hypoglycemia

•

Mismatch in timing

•

Food intake and peak action of insulin or oral 

hypoglycemix agents



[image: image170.emf]Manifestations

Hypoglycemia

•

Confusion

•

Irritability

•

Diaphoresis

•

Tremors

•

Hunger

•

Weakness 

•

Visual disturbances

•

Mimic alcohol 

intoxication

Untreated

•

Can progress to loss of 

consciousness

•

Seizures

•

Coma

•

Death 



[image: image171.emf]Acute Complications

Hypoglycemia

•

At the first sign

•

Check blood glucose 

–

If <70 mg/dL, begin treatment

–

If >70 mg/dL, investigate further for 

cause of signs/symptoms

–

If monitoring equipment not available, 

treatment should be initiated

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image172.emf]Acute Complications

Hypoglycemia 

•

Treatment

•

If alert enough to swallow

–

15 to 20 g of a simple carbohydrate

»

4 to 6 oz fruit juice

»

Regular soft drink

–

Avoid foods with fat

»

Decrease absorption of sugar

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image173.emf]Acute Complications

Hypoglycemia

–

If alert enough to swallow

–

Recheck blood sugar 15 minutes after treatment.

–

Repeat until blood sugar >70 mg/dL.

–

Patient should eat regularly scheduled meal/snack 

to prevent rebound hypoglycemia.

–

Check blood sugar again 45 minutes after 

treatment.

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image174.emf]Acute Complications

•

Hypoglycemia

- Patient not alert enough to swallow

•

Administer 1 mg of glucagon IM or 

subcutaneously.

–

Side effect: Rebound hypoglycemia

•

Have patient ingest a complex carbohydrate after 

recovery.

•

In acute care settings

–

20 to 50 mL of 50% dextrose IV push 

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image175.emf]Hypoglycemic Unawareness

The diabetic does not experience the warning 

signs and symptoms, 

Increasing risk for dangerously low blood 

glucose

Related to the autonomic neuropathy of 

diabetes



[image: image176.emf]Glucagon

•

If there is no significant improvement in the 

patient’s condition after 2 to 3 doses of 10 to 15 g 

of simple carbohydrate, 

or 

•

The patient is not alert enough to swallow,

1 mg of glucagon 

may be administered by IM or SQ injection
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[image: image181.emf]Chronic Complications

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.

Fig. 49-13. Long-term complications of diabetes mellitus. 
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[image: image183.emf]Chronic Complications 

•

Angiopathy

- Macrovascular

- Microvascular

•

Retinopathy

•

Nephropathy

•

Neuropathy

•

Skin problems

•

Infections



[image: image184.emf]Macrovascular Complications

Diseases of the large and medium-sized blood 

vessels that occur with greater frequency and 

with an earlier onset in people with diabetes.

Cardiovascular

Cerebrovascular

Peripheral vascular disease



[image: image185.emf]Chronic Complications

–

Macrovascular (cont’d)

•

Tight glucose control may delay 

atherosclerotic process.

•

Risk factors 

–

Obesity

–

Smoking

–

Hypertension

–

High fat intake

–

Sedentary lifestyle

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image186.emf]Microvascular Complications

Results from thickening of the vessel 

membranes in the capillaries & arterioles

Eyes (retinopathy)

Kidneys (nephropathy)

Skin (dermopathy)

Manifestations occur 10 to 20 years after 

the onset of DM



[image: image187.emf]Diabetic Retinopathy

After 15 years with DM, 

nearly all patients with type 1 and 

80% with type 2 diabetes 

will have some degree of retinal disease



[image: image188.emf]Diabetic Retinopathy

Nonproliferative

Partial occlusion of the small blood vessels in the 

retina causes the development of 

microaneurysms in the capillary walls

Walls are so weak that capillary fluid leaks out, 

causing retinal edema and eventually hard 

exudates or hemorrhages



[image: image189.emf]Diabetic Retinopathy

Proliferative

More severe form, involving the retina and vitreous

When retinal capillaries become occluded, the body 

compensates by forming new blood vessels to 

supply the retina with blood.

These vessels are fragile and hemorrhage easily.



[image: image190.emf]Chronic Complications

•

Diabetic retinopathy (cont’d)

–

Earliest and most treatable stages often 

produces no changes in vision

–

Must have annual dilated eye 

examinations for type 1 diabetes

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image191.emf]Chronic Complications

•

Diabetic retinopathy (cont’d)

–

Treatment

•

Laser photocoagulation

–

Most common

–

Laser destroys ischemic areas of retina 

»

Prevents further visual loss

•

Vitrectomy

–

Aspiration of blood, membrane, and fibers 

inside the eye

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image192.emf]Nephropathy

Damage to the small blood vessels that supply the 

glomeruli of the kidney

HTN accelerates the progression of nephropathy

Angiotensin-converting enzyme (ACE) inhibitor drugs 

are effective blood pressure lowering agents and 

have a protective effect on the kidney.



[image: image193.emf]Chronic Complications

•

Diabetic nephropathy (cont’d)

–

Critical factors for prevention/delay

•

Tight glucose control

•

Blood pressure management

–

Angiotensin-converting enzyme (ACE) 

inhibitors

»

Used even when not hypertensive

–

Angiotensin II receptor antagonists

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



[image: image194.emf]Treatment of End-Stage Renal Disease 

(ESRD)

There are three primary treatment options for 

individuals who experience ESRD:

1. 

Hemodialysis

2. Peritoneal Dialysis

3. Kidney Transplantation



[image: image195.emf]Hemodialysis

•

Procedure

–

A fistula or graft is created to access the 

bloodstream 

–

Wastes, excess water, and salt are removed from 

blood using a dialyzer

–

Hemodialysis required approx. 3 times per week, 

each treatment lasting 3-5 hrs

–

Can be performed at a medical facility or at home 

with appropriate patient training



[image: image196.emf]Hemodialysis

(cont.)

•

Hemodialysis Diet

–

Monitor protein intake

–

Limit potassium intake

–

Limit fluid intake

–

Avoid salt

–

Limit phosphorus intake

•

Complications

–

Infection at access site

–

Clotting, poor blood flow

–

Hypotension I



[image: image197.emf]Peritoneal Dialysis

•

Procedure

–

Dialysis solution is transported into the abdomen 

through a permanent catheter where it draws 

wastes and excess water from peritoneal blood 

vessels. The solution is then drained from the 

abdomen.

–

Three Types of Peritoneal Dialysis

•

Continuous Ambulatory Peritoneal Dialysis (CAPD)

•

Continuous Cycler-Assisted Peritoneal Dialysis (CCPD)

•

Combination CAPD and CCPD



[image: image198.emf]Peritoneal Dialysis 

(cont.)

•

Peritoneal Dialysis Diet

–

Limit salt and fluid intake

–

Consume more protein

–

Some potassium restrictions

–

Reduce caloric intake

•

Complications

–

Peritonitis



[image: image199.emf]Kidney Transplant

•

Procedure

–

A cadaveric kidney or kidney from a related or non-related 

living donor is surgically placed into the lower abdomen.

–

Three factors must be taken into consideration to determine 

kidney/recipient match:

•

Blood type

•

Human leukocyte antigens (HLAs)

•

Cross-matching antigens



[image: image200.emf]•

Kidney Transplant Diet

–

Reduce caloric intake

–

Reduce salt intake

•

Complications/Risk Factors

–

Rejection

–

Immunosuppressant side effects

•

Benefits

–

No need for dialysis

–

fewer dietary restrictions

–

higher chance of living longer



[image: image201.emf]How Can You Prevent Diabetic Kidney 

Disease?

•

Maintain blood pressure <130/80 mm/Hg

•

Maintain preprandial plasma glucose 90-

130 mg/dl

•

Maintain postprandial plasma glucose <180 

mg/dl

•

Maintain A1C <7.0%



[image: image202.emf]Diabetic Neuropathy

Nerve damage that occurs because of the 

metabolic derangements associated with 

DM

•

Sensory Neuropathy

•

Autonomic Neuropathy



[image: image203.emf]Diabetic Neuropathy



About 60-70% of people with diabetes have 

mild to severe forms of nervous system 

damage, including: 



Impaired sensation or pain in the feet or hands



Slowed digestion of food in the stomach



Carpal tunnel syndrome



Other nerve problems



More than 60% of nontraumatic lower-limb 

amputations in the United States occur 

among people with diabetes. 



[image: image204.emf]Risk Factors

•

Glucose control

•

Duration of diabetes

•

Damage to blood 

vessels

•

Mechanical injury to 

nerves

•

Autoimmune factors

•

Genetic susceptibility

•

Lifestyle factors

–

Smoking

–

Diet



[image: image205.emf]Pathogenesis of Diabetic 

Neuropathy

•

Metabolic factors

–

High blood glucose

–

Advanced glycation end products

–

Sorbitol

–

Abnormal blood fat levels

•

Ischemia

•

Nerve fiber repair mechanisms



[image: image206.emf]Diagnostic Tests

•

Assess symptoms - muscle weakness, muscle cramps, prickling, 

numbness or pain, vomiting, diarrhea, poor bladder control and 

sexual dysfunction

•

Comprehensive foot exam 

–

Skin sensation and skin integrity

–

Quantitative Sensory Testing (QST)

–

X-ray

•

Nerve conduction studies

•

Electromyographic examination (EMG)

•

Ultrasound



[image: image207.emf]Classification of Diabetic Neuropathy

•

Symmetric polyneuropathy

•

Autonomic neuropathy

•

Polyradiculopathy

•

Mononeuropathy



[image: image208.emf]Sensory Neuropathy

•

Most common form of diabetic neuropathy  

•

Affects distal lower extremities and hands 

(“stocking-glove” sensory loss)  

•

Symptoms/Signs

–

Pain

–

Paresthesia/dysesthesia

–

Loss of vibratory sensation



[image: image209.emf]Complications of Neuropathy

•

Ulcers

•

Charcot arthropathy

•

Dislocation and stress 

fractures

•

Amputation - Risk factors 

include:

–

Peripheral neuropathy with loss of 

protective sensation

–

Altered biomechanics (with 

neuropathy)

–

Evidence of increased pressure 

(callus)

–

Peripheral vascular disease

–

History of ulcers or amputation

–

Severe nail pathology
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[image: image215.emf]Treatment of Neuropathy

•

Glucose control

•

Pain control

–

Tricyclic antidepressants

–

Topical creams

–

Anticonvulsants

•

Foot care



[image: image216.emf]•

Examination

–

Annually for all patients

–

Patients with neuropathy - visual inspection of feet at 

every visit with a health care professional

•

Advise patients to:

–

Use lotion to prevent dryness and cracking

–

File calluses with a pumice stone

–

Cut toenails weekly or as needed

–

Always wear socks and well-fitting shoes

–

Notify their health care provider immediately if any foot 

problems occur



[image: image217.emf]2008

Barbara A. Brunow, 

MSN, MEd, RN, CNS, CNE

NCA I



[image: image218.emf]Autonomic Neuropathy

•

Affects the autonomic nerves controlling 

internal organs 

–

Peripheral

–

Genitourinary

–

Gastrointestinal

–

Cardiovascular

•

Is classified as clinical or subclinical based on 

the presence or absence of  symptoms



[image: image219.emf]Peripheral Autonomic Dysfunction

•

Contributes to the 

following 

symptoms/signs:

–

Neuropathic arthropathy 

(Charcot foot)

–

Aching, pulsation, tightness, 

cramping, dry skin, pruritus, 

edema, sweating abnormalities

–

Weakening of the bones in the 

foot leading to fractures

•

Testing

–

Direct microelectrode 

recording of postglanglionic 

C fibers

–

Galvanic skin responses

–

Measurement of vascular 

responses



[image: image220.emf]Peripheral Autonomic Dysfunction

, cont.

•

Treatment

–

Foot care/elevate feet when sitting

–

Eliminate aggravating drugs 

–

Reduce edema

•

midodrine

•

diuretics

–

Support stockings

–

Screen for CVD



[image: image221.emf]Gastrointestinal Autonomic 

Neuropathy

•

Symptoms/Signs

–

Gastroparesis

resulting in anorexia, 

nausea, vomiting, and 

early satiety

–

Diabetic enteropathy

resulting in diarrhea 

and constipation

•

Treatment

–

Other causes of gastroparesis

or enteropathy should first be 

ruled out

–

Gastroparesis - Small, frequent 

meals, metoclopramide, 

erythromycin

–

Enteropathy - loperamide, 

antibiotics, stool softeners or 

dietary fiber



[image: image222.emf]Cardiovascular Autonomic Neuropathy

•

Symptoms/Signs

–

Exercise intolerance

–

Postural hypotension

•

Treatment

–

Discontinue aggravating drugs

–

Change posture (make postural changes 

slowly, elevate  head of bed)

–

Increase plasma volume



[image: image223.emf]Polyradiculopathy

•

Lumbar polyradiculopathy (diabetic amyotrophy) 

–

Thigh pain followed by muscle weakness and atrophy

•

Thoracic polyradiculopathy 

–

Severe pain on one or both sides of the abdomen, 

possibly in a band-like pattern

•

Diabetic neuropathic cachexia

–

Polyradiculopathy + peripheral neuropathy

–

Associated with weight loss and depression



[image: image224.emf]•

Polyradiculopathies are diagnosed by 

electromyographic (EMG) studies

•

Treatment

–

Foot care

–

Glucose control

–

Pain control



[image: image225.emf]Autonomic Neuropathy

Can affect nearly all body systems

•

Gastroparesis

(delayed gastric emptying)

•

Impotence

•

Neurogenic bladder                        

(causes 

urinary retention)



[image: image226.emf]Infection

A patient with DM is more susceptible to 

infections than other patients.

Recurring or persistent infection 

(Candida as well as boils)

Loss of sensation may delay the detection of an 

infection
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[image: image230.emf]Nursing Diagnoses

•

Ineffective therapeutic regimen 

management (Knowledge 

deficit)

•

Fatigue

•

Risk for infection

•

Powerlessness



[image: image231.emf]Nursing Management 

Planning

•

Active patient participation

•

No episodes of acute hyperglycemic 

emergencies or hypoglycemia

•

Maintain normal blood glucose levels

•

Prevent chronic complications

•

Lifestyle adjustment with minimal stress



[image: image232.emf]Nursing Implementation

Acute Intervention

•

Hypoglycemia

•

Diabetic ketoacidosis (DKA)

•

Hyperosmolar hyperglycemic 

nonketotic syndrome (HHNS)



[image: image233.emf]Nursing Implementation

Stress of Illness and Surgery

• 

Blood glucose level (hyperglycemia)

•

Continue regular meal plan

• 

intake of noncaloric fluids

•

Continue taking oral agents and insulin

•

Frequent monitoring of blood glucose

•

Call physician when FSBS > 240 mg/dL



[image: image234.emf]Acute Intervention

•

Careful assessment of what it means to the 

patient to have DM should be the starting point 

of patient teaching

•

Patient’s support system must be identified

•

Some patients assume that their DM is not a 

serious condition if they are taking only a pill –

reinforce OA will help prevent serious long- and short-term 

complications of DM



[image: image235.emf]Personal Hygiene

The potential for microvascular 

complications and infections 

require diligent skin and dental 

hygiene on the part of the patient
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[image: image237.emf]Can T2DM Be Prevented?

YES!

According to the Diabetes Prevention Program, a major NIH 

clinical study, concluded:

Development of diabetes was decreased by 58% 

with lifestyle interventions &

by 31% with metformin.
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Blood pressure

Cholesterol

to help make the “A” understandable!
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NEW Criteria for the Diagnosis of DM

Hemoglobin A1C Test ( ≥ 6.5  )



2010, recommended to be used as a diagnostic test



Useful in determining glycemic levels over time

Shows the amount of glucose attached to hemoglobin molecules over RBC life span





RBC life span is approx. 120 days



A1C measures the amount of glycosylated hemoglobin as a percentage of total hemoglobin (e.g., A1C of 7% means that 7 % of the total hemoglobin has glucose attached to it)





NEW Criteria for the Diagnosis of DM
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Nutritional Therapy

Protein



Contribute 15% to 20% of total energy consumed



Intake should be significantly less than in the general population.
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Hypoglycemia



Low blood glucose, < 70 mg/dL



Occurs when there is too much insulin in proportion to available glucose in the blood



The brain requires a constant supply of glucose  in sufficient quantities to function properly















Hypoglycemia
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Kidney Transplant Diet

Reduce caloric intake

Reduce salt intake

Complications/Risk Factors

Rejection

Immunosuppressant side effects

Benefits

No need for dialysis

fewer dietary restrictions

higher chance of living longer
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Calories must be monitored to prevent excess weight gain, and sodium intake must be reduced to prevent hypertension.



Organ rejection and side effects from immunosuppressant therapy are the most common complications of organ transplantation.  Immunosuppresants can cause infections, and diminished immunity over time can cause cancer.  These drugs can also cause bone marrow suppression resulting in decreased numbers of RBCs, WBCs and platelets.



Some of the benefits of transplantation include: 

Dialysis can be discontinued

The diet for patients who receive a transplant is less restrictive than for those on dialysis.

Patients who undergo a successful matching process and surgery have a greater chance of living a longer life (90% five-year survival rate with a living donor compared to approx. 32% five-year survival rate for those on dialysis).2



A word on pancreas transplants: A recenty study (JAMA, 2003) has indicated that, for patients with functioning kidneys, survival rates of patients who receive pancreas-only transplants are worse than the survival rates of patients who manage their diabetes with conventional therapy (insulin, diet, etc.).  Therefore, the decision to have a pancreas-only transplant should be very carefully considered by both the patient and physician.  Because of the lower survival rates seen with pancreas-only transplants, and because a pancreas transplanted along with a kidney is less likely to fail than a pancreas transplanted alone, pancreas transplants are nearly always done only in people with type 1 diabetes who are getting or already have a transplanted kidney. 
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Examination

Annually for all patients

Patients with neuropathy - visual inspection of feet at every visit with a health care professional

Advise patients to:

Use lotion to prevent dryness and cracking

File calluses with a pumice stone

Cut toenails weekly or as needed

Always wear socks and well-fitting shoes

Notify their health care provider immediately if any foot problems occur
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Proper foot care consists of regular foot examinations by a physician to detect early neuropathy and treat existing lesions, as well as daily foot examinations by the patient.  Patients should check for dry, cracking skin, calluses, and signs of infection between the toes and around the toenail.  



The American Diabetes Association Clinical Practice Guidelines recommend that all individuals with diabetes receive an annual foot exam to identify high-risk foot conditions. This exam should include assessment of sensation, foot structure, vascular status, and skin integrity. Patients with neuropathy should have a visual inspection of their feet at every health care visit.
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Polyradiculopathies are diagnosed by electromyographic (EMG) studies

Treatment

Foot care

Glucose control

Pain control













230

Patients should be diagnosed based on history, clinical examination, and electromyographic (EMG) studies.



Foot care, intensive glucose control, and treatment for pain are the three main elements of treatment for polyradiculopathy, similar to peripheral neuropathy.  
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Nursing Implementation 


Acute Intervention

Hypoglycemia



Diabetic ketoacidosis (DKA)



Hyperosmolar hyperglycemic nonketotic syndrome (HHNS)











Nursing Implementation
Acute Intervention
« Hypoglycemia

« Diabetic ketoacidosis (DKAJ

« Hyperosmolar hyperglycemic
nonketotic syndrome (HHNS)





Acute Intervention

Careful assessment of what it means to the patient to have DM should be the starting point of patient teaching



Patient’s support system must be identified



Some patients assume that their DM is not a serious condition if they are taking only a pill – reinforce OA will help prevent serious long- and short-term complications of DM
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Acute Intervention

+ Coratu ssssszment ofwnst it masnsto the
patientto nave DI ould b5 the starting soint
ofpatient tesching

s support system must be idantifisd

< scsums that thair DI s ot s
ditionif thay arataking only 2 pil—









2008

Barbara A. Brunow, MSN, MEd, RN, CNS, CNE

NCA I







242

 A diabetic should carry a card and wear a bracelet that indicates diabetes.



 If the patient with diabetes is unconscious, these measures will ensure prompt and appropriate attention.
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| a DIABETIC

If unconscious or behaving abnormally, | may be having
a reaction associated with diabetes or its treatment.

If I can swallow, give me a sweet drink, orange juice,
Lifesavers, or lowfat milk.

If I do not recover promptly, call a physician or send me
to the hospital.

If I am unconscious or cannot swallow, do not attempt to
give me anything by mouth, but call a physician or send
me to the hospital immediately.

Copyight 92004, 2000, Mosby, In. Al Fights Reserved.
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*You don't need to bea SUP[R“[RO

‘to manage your | abe!

i
t

Youneedto .
control your ABGs.

If you have diabetes, you are at high risk

for heart attack and stroke. But you can

fight back. You can control the ABCs of
diabetes and live a long and healthy life.
Ask your health care provider what your

: +1C, =lood pressure, and “holesterol
numbers are and ask what they should be.
Then talk about the steps you can take to
reach your ABC goals. You have the power
to help prevent heart attack and stroke.
Control your ABCs.

Talk to your health care provider today.

s Heart
it Diabetes

= A1C
= Biood Pressure
= Cholesterol

NATIONAL

DIABETES
EDUCATION

PROGRA M

1-800-438-5383
it www.ndep.nih.gov.

A message from the National Diabetes Education Program, sponsored by the National Institutes of Health and the Centers for Disease Control and Prevention
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Blood pressure
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to help make the “A” understandable!
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As we all know, people with diabetes will have healthier lives with management of their A,B, Cs. Uncle Sam wants you to help make the “A” more understandable.
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Can T2DM Be Prevented?

YES!



According to the Diabetes Prevention Program, a major NIH clinical study, concluded:

Development of diabetes was decreased by 58% with lifestyle interventions &

 by 31% with metformin.







Can T2DM Be Prevented?
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Personal Hygiene



The potential for microvascular complications and infections require diligent skin and dental hygiene on the part of the patient









Personal Hygiene

The potential for microvascular
complications and infections
require diligent skin and dental
hygiene on the part of the patient






Nursing Implementation 


Stress of Illness and Surgery

 Blood glucose level (hyperglycemia)

Continue regular meal plan

 intake of noncaloric fluids

Continue taking oral agents and insulin

Frequent monitoring of blood glucose

Call physician when FSBS > 240 mg/dL











Nursing Implementation

*+ Continue taking oral agents ana insulin

*+ Frequent monitoring of blood glucose
+ Call physician when FSBS >240 me/oL.





Nursing Diagnoses


Ineffective therapeutic regimen management (Knowledge deficit)

Fatigue

Risk for infection

Powerlessness







Nursing Diagnoses

« Ineffective therapeutic regimen
management (Knowledge
deficit]

« Fatigue
« Risk for infection
« Powerlessness





Nursing Management 


Planning



Active patient participation

No episodes of acute hyperglycemic emergencies or hypoglycemia

Maintain normal blood glucose levels

Prevent chronic complications

Lifestyle adjustment with minimal stress
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ATTENTION!

If you are a
patient with

diabetes...
| Please remove your shoes
& socks so we can

examine your feet for:

e changes in skin color
& EeR i)

esores

¢ ingrown toenails

¢ cracks and cuts









ATTENTION!

If you are a
patient with
diabetes...
Please remove your shoes,
& socks so we can.
examine your feet for:
= changes in skin color
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Infection



A patient with DM is more susceptible to infections than other patients.



Recurring or persistent infection 

(Candida as well as boils)



Loss of sensation may delay the detection of an infection











Infection
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Autonomic Neuropathy

Can affect nearly all body systems



Gastroparesis                                          (delayed gastric emptying)

Impotence

Neurogenic bladder                        (causes urinary retention)











Autonomic Neuropathy

Canfact naary il body systams.

+ Gastroparesis

* Impotence
+ Neurogenic bladder








Peripheral Autonomic Dysfunction, cont.

Treatment

Foot care/elevate feet when sitting

Eliminate aggravating drugs 

Reduce edema

midodrine

diuretics

Support stockings

Screen for CVD
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Peripheral autonomic dysfunction therapy includes foot care, elimination of drugs that can aggravate symptoms (tranquilizers, antidepressants, diuretics), efforts to reduce swelling and promote blood flow.  Patients with autonomic dysfunction in peripheral nerves should also be screened for cardiovascular dysfunction.



Foot care includes physician exams and patient daily examination as described in the previous slide.  



Vascular denervation causes excess peripheral blood flow and edema.  Diuretics, midrodrine, and ephedrine can be used to alleviate swelling, as can elevating the feet when sitting.  Support stockings can promote blood flow as well. 
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Cardiovascular Autonomic Neuropathy

Symptoms/Signs

Exercise intolerance

Postural hypotension

Treatment

Discontinue aggravating drugs

Change posture (make postural changes slowly, elevate  head of bed)

Increase plasma volume
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Subclinically, cardiovascular autonomic neuropathy is diagnosed by cardiovascular reflex testing.  Clinically, the disorder manifests itself in the form of an inability to exercise and postural or orthostatic hypotension.  Exercise intolerance can be caused by impaired modulation of the sympathetic nerves leading to irregular heartbeat.  Denervation of the heart muscle can also occur in advanced cases and is characterized by a fixed heart rate of 80-90 beats per minute. In such cases, myocardial infarction can occur.



Postural hypotension is defined as a fall in systolic blood pressure in excess of 20mmHg when in an upright position.This condition is caused by a combination of central and peripheral cardiovascular sympathetic denervation.  Hypertension can also occur at night when the patient is supine.  Postprandial hypotension is not uncommon, and could be caused by a pooling of bloodin the abdomen.  



Postural symptoms can be treated by discontinuing drugs which may aggravate the disorder, and by making slow rather than sudden changes in posture.  Elevating the head of the bed at night can prevent hypertension.  Another method of treatment is to cross the legs while standing, and “tense” the leg muscles to increase cardiac output.  



Increasing the plasma volume of the blood with mineralocorticoid fludrocortisone and a high salt diet can be helpful in severe cases.





Cardiovascular Autonomic Neuropathy
+ Symptoms/siens
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Polyradiculopathy

Lumbar polyradiculopathy (diabetic amyotrophy) 

Thigh pain followed by muscle weakness and atrophy

Thoracic polyradiculopathy 

Severe pain on one or both sides of the abdomen, possibly in a band-like pattern

Diabetic neuropathic cachexia

Polyradiculopathy + peripheral neuropathy

Associated with weight loss and depression
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Polyradiculopathy is a term used to describe nerve damage to nerve roots, normally lumbar and thoracic.  



Lumbar  polyradiculopathy is the most common type of polyradiculopathy.  Damage to the L2, L3, and L4 nerve roots causes pain in the thigh followed by muscle weakness and wasting of the thigh muscle (hence this disorder is also called diabetic amyotrophy).  The symptoms generally resolve themselves within six months to two years.



Thoracic polyradiculopathy is caused by damage to the T4 through T12 nerve roots, and results in abdominal pain which can occur in a band-like pattern around the abdomen.  Both lumbar and thoracid polyradiculopathies can occur at the same time.



Diabetic neuropathic cachexia is a syndrome which results when polyradiculopathy and peripheral neuropathy occur simultaneously.  Severe weight loss, wasting and muscle weakness result.
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Gastrointestinal Autonomic Neuropathy

Symptoms/Signs

Gastroparesis resulting in anorexia, nausea, vomiting, and early satiety



Diabetic enteropathy resulting in diarrhea and constipation

Treatment

Other causes of gastroparesis or enteropathy should first be ruled out

Gastroparesis - Small, frequent meals, metoclopramide, erythromycin

Enteropathy - loperamide, antibiotics, stool softeners or dietary fiber
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Neuropathy of the gastrointestinal tract can affect the esophagus, stomach and intestines causing pain, nausea, vomiting, diarrhea and constipation.  Symptoms vary depending on which area of the digestive tract is affected.



Gastroparesis can cause anorexia, nausea, vomiting, early satiety, and postprandial fullness.  Diagnosis can be confirmed by radiolabeled breath tests, radionuclide gastric emptying tests, ultrasonography or measurement of gastric impedence.  Gastroparesis is treated by encouraging the patient to eat smaller, more frequent meals to prevent nausea.  A dietitian should be consulted when designing a meal plan for someone with gastroparesis.  Dompamine antagonists such as metoclopramide and domperidone can be used before meals to improve gastric emptying. Patients with gastroparesis and impaired absorption should be monitored for hypoglycemia.

Loperamide  - Immodium



Widespread neuropathy of the intestines can cause enteropathy, which can lead to diarrhea, constipation, or incontinence.  Diarrhea can be caused by a number of factors in patients with diabetes, including bacterial overgrowth, poor intestinal motility, celiac disease, and other disorders.  The cause of the diarrhea should be determined before treatment is initiated.  Loperamide may be administered to treat intestinal motility disorders. Antibiotics can be used for bacterial overgrowth.  Stool softeners and increased dietary fiber can be used to treat constipation.
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Autonomic Neuropathy

Affects the autonomic nerves controlling internal organs 

Peripheral

Genitourinary

Gastrointestinal

Cardiovascular

Is classified as clinical or subclinical based on the presence or absence of  symptoms
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Autonomic neuropathy can affect the limbs, the genitals and urinary tract, the gastrointestinal tract, or the heart.  This form of neuropathy is classified as clinical or subclinical based on the presence or absence of symptoms.



The next five slides will review the four main categories of neuropathy affecting the autonomic nervous system.
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Peripheral Autonomic Dysfunction

Contributes to the following symptoms/signs:

Neuropathic arthropathy (Charcot foot)

Aching, pulsation, tightness, cramping, dry skin, pruritus, edema, sweating abnormalities

Weakening of the bones in the foot leading to fractures





Testing

Direct microelectrode recording of postglanglionic C fibers

Galvanic skin responses

Measurement of vascular responses
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Peripheral autonomic denervation can contribute to many different symptoms including changes in the texture of the skin, itching, edema, and sweating abnormalities in the feet. Peripheral autonomic dysfunction can also contribute to neuropathic arthropathy and fractures.  Patients who already suffer from symmetric polyneuropathy are at greater risk for Charcot arthropathy.  Patients should be aware of symptoms such as swelling, redness, heat, strong pulse, and insensitivity of the foot.



Peripheral autonomic dysfunction can be diagnosed using specialized techniques such as microelectrode recordings of postglanglionic C fibers.  It can also be diagnosed using galvanic skin responses and quantitative sudomotor axon reflex testing (QSART) to  measure the presence of sympathetic innervation in hands and feet  Vascular responses can also be measured to determine peripheral sympathetic denervation. Constriction of the blood vessels in the presence of heat indicates vascular denervation









Peripheral Autonomic Dysfunction
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Sensory Neuropathy

Most common form of diabetic neuropathy  

Affects distal lower extremities and hands (“stocking-glove” sensory loss)  

Symptoms/Signs

Pain

Paresthesia/dysesthesia

Loss of vibratory sensation
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Symmetric polyneuropathy is the most common form of neuropathy seen in diabetic patients.   Symptoms generally begin distally in the toes and feet and  move upward toward the calf. It is not uncommon for symptoms to also begin to appear in the hands, and the patient develops what is known as “stocking-glove” sensory loss.  



Symptoms include pain, abnormal sensation in the affected areas, and loss of vibratory sensation.  Thermal sensation is also affected.
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Charcot Foot
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Charcot Foot
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Treatment of Neuropathy

Glucose control

Pain control

Tricyclic antidepressants

Topical creams

Anticonvulsants

Foot care
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Symmetric polyneuropathy is treated with glycemic control, treatment of pain, and foot care.

 

The DCCT and other studies provide evidence that intensive glucose control is effective in both preventing the development of neuropathy and, to a lesser degree, improving  neuropathic symptoms.



Pain can be treated with tricyclic antidepressants such as amitriptyline or desipramine.  These drugs are contraindicated in patients with cardiac disease, and in these cases doxepin, trazodone, or paroxetine can be substituted.  Nortriptyline can be substituted if cholinergic side effects are present. Topical pain relievers such as capsaicin cream can be added to the antidepressant regimen if pain persists.  Anticonvulsants such as carbamazepine, gabapentin, and lamotrigine can be added to the pain relief regimen if the above remedies do not successfully alleviate pain.



Foot care is not only important in the treatment of diabetic neuropathy, it is necessary to prevent amputation. The essentials of foot care are covered in the next slide.
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Charcot Foot
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Charcot Foot






Complications of Neuropathy



Ulcers

Charcot arthropathy

Dislocation and stress fractures





Amputation - Risk factors include:

Peripheral neuropathy with loss of protective sensation

Altered biomechanics (with neuropathy)

Evidence of increased pressure (callus)

Peripheral vascular disease

History of ulcers or amputation

Severe nail pathology
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Diminished sensation in the foot can prevent the patient from recognizing painful stimuli resulting from ill-fitting shoes, poor foot hygiene or minor trauma to the foot.  Left unnoticed and untreated, these can lead to foot ulcers.   Loss of nerve axons in the foot can also lead to muscle atrophy which can, in turn, lead to imbalance and weight shifting that can cause dislocation, stress fractures, and even lead to joint deterioration (Charcot arthropathy). 



The combination of poor blood flow to the extremities and loss of sensation in the foot due to nerve damage contribute to the development of ulcers and infections that can lead to amputation. In 2000-2001, about 82,000 nontraumatic lower-limb amputations were performed annually among people with diabetes.




















Complications of Neuropathy






Pathogenesis of Diabetic Neuropathy

Metabolic factors

High blood glucose

Advanced glycation end products

Sorbitol 

Abnormal blood fat levels

Ischemia

Nerve fiber repair mechanisms
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The mechanisms by which diabetic neuropathy develops are still being researched.  It is thought that neuropathy can be caused or aggravated by metabolic factors, ischemia, or impaired nerve fiber repair mechanisms.



High blood glucose levels have been correlated to increase risk of diabetic neuropathy, and there are several theories as to why this occurs.  Patients with diabetes have increased levels of serum advanced glycation end products (AGEs).  AGEs form when excess blood glucose combines with amino acids to form, initially, early reversible glycation products.  Later, irreversible advanced glycation end products are formed.  AGEs are thought to contribute to blood vessel injury due to their effects on increasing vascular permeability, blood coagulation, and their effects on collagen.



Glucose entering the cells is partially metabolized into sorbitol -this occurs even more so with hyperglycemia.  Excess sorbitol leads to problems with cell metabolism, and could contribute to nerve damage in this way.  



Nerve ischemia, or reduced nerve blood flow, is involved in the pathogenesis of diabetic neuropathy.  Evidence of vascular occlusions and thickened endoneural blood vessel walls have been found in patients with diabetic neuropathy.



Finally, the nerve fiber repair mechanisms present in persons without diabetes are impaired in those with diabetes.  Nerve growth factor and other neurotrophic factors are decreased in diabetes, which leads to a decreased ability to repair damaged nerves.
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Classification of Diabetic Neuropathy



Symmetric polyneuropathy

Autonomic neuropathy

Polyradiculopathy

Mononeuropathy
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Most forms of diabetic neuropathy fall into one of four categories: symmetric polyneuropathy, autonomic neuropathy, polyradiculopathy, and mononeuropathy.  



As their names imply,  neuropathy can affect the sympathetic or autonomic nervous system, can affect one or more nerves, and can affect one or more sides of the body at one time.









Classification of Diabetic Neuropathy

« symmetric polyneuropathy
« Autonomic neuropathy

« polyradiculopathy

« Mononeuropathy





Diabetic Neuropathy

About 60-70% of people with diabetes have mild to severe forms of nervous system damage, including: 

Impaired sensation or pain in the feet or hands

Slowed digestion of food in the stomach

Carpal tunnel syndrome

Other nerve problems

More than 60% of nontraumatic lower-limb amputations in the United States occur among people with diabetes. 
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Up to 70% of people with diabetes will experience nervous system damage in their lifetime.  

The pain and discomfort caused by diabetic neuropathy, at a minimum, contributes to a diminished quality of life.  

At it’s worst, diabetic neuropathy is a major contributing cause of lower-limb amputation.  The next three slides will review the risk factors, pathogenesis, and diagnosis of diabetic neuropathy.
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Diabetic Neuropathy






Diagnostic Tests

Assess symptoms - muscle weakness, muscle cramps, prickling, numbness or pain, vomiting, diarrhea, poor bladder control and sexual dysfunction

Comprehensive foot exam 

Skin sensation and skin integrity

Quantitative Sensory Testing (QST)

X-ray

Nerve conduction studies

Electromyographic examination (EMG)

Ultrasound
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There are several diagnostic tests that can be used to determine the presence and type of diabetic neuropathy.  Reviewing the patients’ symptoms can help determine if neuropathy is present and to what extent.  It is important to remember that all other potential causes of, for example, muscle weakness and numbness, be ruled out before making a diagnosis of diabetic neuropathy.



All patients with diabetes should receive an annual foot exam in which the foot is assessed for skin sensation using a monofilament (Semmes-Weinstein 5.07 (10-g)), skin integrity (calluses and sores, especially between toes), bone deformities or deformities in the foot’s structure or biomechanics, and vibration perception.  Ankle reflexes should also be tested.  Quantitative sensory testing (QST) (responses to pressure, vibration, and temperature) should be used to determine loss of sensation or sensitivity of nerves.  X-ray can be used to verify bone deformities.



Nerve conduction studies can detect possible nerve damage by assessing the transmission of nerve impulses.  Impulses that are slower or weaker than normal may indicate damaged nerves.



EMG, in conjunction with nerve conduction studies, can help determine if there is damage to muscle or nerve by assessing how well muscles respond to nerve impulses.



When autonomic neuropathy is suspected, ultrasound of internal organs such as the bladder can assist in determining if there is any abnormal function or structure to the organ.  For example, does the bladder empty completely after urination?





Diagnostic Tests






Diabetic Neuropathy

Nerve damage that occurs because of the metabolic derangements associated with DM



Sensory Neuropathy

Autonomic Neuropathy
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Reduced nerve conduction and demyelinization
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Risk Factors



Glucose control

Duration of diabetes

Damage to blood vessels

Mechanical injury to nerves





Autoimmune factors

Genetic susceptibility

Lifestyle factors

Smoking

Diet
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There are several risk factors for developing diabetic neuropathy.  Two of the main contributing factors are glucose control and duration of diabetes.  Those who have had diabetes for at least 25 years and/or those who have had poor glucose control are at greatest risk of developing symptoms.



Mechanical injury can lead to compression of the nerves and cause disorders such as carpal tunnel syndrome and other compression neuropathies.  Autoimmune dysfunction can cause inflammation of the nerves which can aggravate neuropathy.  Inherited traits can increase susceptibility to nerve disease.  Finally, lifestyle factors such as smoking and alcohol abise can cause blood vessel damage leading to nerve damage.
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How Can You Prevent Diabetic Kidney Disease?



Maintain blood pressure <130/80 mm/Hg

Maintain preprandial plasma glucose 90-130 mg/dl

Maintain postprandial plasma glucose <180 mg/dl

Maintain A1C <7.0%
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The steps that can be taken to prevent diabetic kidney disease are similar to the ones that are used to treat patients once they are diagnosed with microalbuminuria:  maintain blood pressure below 130/80 mmHg and maintain glycemic control according to ADA guidelines.  Helping patients to achieve good control of blood pressure and blood glucose levels will help significantly in delaying progression to diabetic kidney disease.



Yearly screening for microalbuminuria in urine and serum creatinine
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Macrovascular Complications

Diseases of the large and medium-sized blood vessels that occur with greater frequency and with an earlier onset in people with diabetes.



Cardiovascular

Cerebrovascular

Peripheral vascular disease









Angiopathy is one of the leading causes of diabetes-related deaths, with about 68% of deaths due to cardiovascular disease and 16% due to strokes. 

Women with diabetes have a 4 to 6 times increase in the risk for cardiovascular disease, and men with diabetes have a 2 to 3 times increased risk of cardiovascular disease compared with those without diabetes. 

Optimizing blood pressure control in patients with diabetes is significant for the prevention of cardiovascular and renal disease.
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Nephropathy

Damage to the small blood vessels that supply the glomeruli of the kidney



HTN accelerates the progression of nephropathy

Angiotensin-converting enzyme (ACE) inhibitor drugs are effective blood pressure lowering agents and have a protective effect on the kidney.
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Leading cause of end-stage renal disease (ESRD) in the US



Standards for the prevention and detection of nephropathy in patients with diabetes include yearly screening for the presence of microalbuminuria in the urine
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Hemodialysis (cont.)

Hemodialysis Diet

Monitor protein intake

Limit potassium intake

Limit fluid intake

Avoid salt

Limit phosphorus intake

Complications

Infection at access site

Clotting, poor blood flow

Hypotension





 I
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Patients on hemodialysis should eat balanced amounts of high-protein food and limit the amount of potassium in their diets.  These patients should also limit fluid intake, since water can build up quickly in the body when kidneys are not functioning properly and cause heart problems and high blood pressure.  Salt should also be avoided because it causes thirst and fluid retention.  Finally, excess phosphorus can cause calcium to be pulled from the bones and can cause arthritis.



The most common problems with hemodialysis involve  the access site and include infection and blockage from clotting.  Other problems can be caused by the rapid changes in the body's chemical balance during treatment.  A sudden drop in blood pressure is a common side effect, as are muscle cramps.
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Peritoneal Dialysis (cont.)



Peritoneal Dialysis Diet

Limit salt and fluid intake

Consume more protein

Some potassium restrictions

Reduce caloric intake

Complications

Peritonitis
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Patients on peritoneal dialysis should limit their salt and fluid intake to prevent water retention and blood pressure problems. However, fluid intake usually does not have to be as limited as with hemodialysis.  A dietitian should be consulted to help the patient develop a meal plan with appropriate protein and potassium restrictions.  Caloric intake should be monitored since the dialysis solution contains calories that may cause patients to gain weight.



The primary complication with peritoneal dialysis is peritonitis due to contamination of the catheter.
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Kidney Transplant

Procedure

A cadaveric kidney or kidney from a related or non-related living donor is surgically placed into the lower abdomen.

Three factors must be taken into consideration to determine kidney/recipient match:

Blood type

Human leukocyte antigens (HLAs)

Cross-matching antigens







205

The final method of treatment for patients with end-stage renal disease is kidney transplantation.  Survival rates are highest among patients who receive a kidney from a living relative (up to 90% after five years) vs. a cadaver (80.6% after five years).2



Three factors must be taken into consideration when matching  donor kidneys with potential recipients: blood type, HLA, and cross-matching antigens. The recipient blood type must match the donor blood type; this is the most important matching factor.  Human leukocyte antigens (HLAs) do not have to be a complete match, however receiving a kidney from a relative  provides a lower chance of rejection.  Finally, a cross-match is done to determine if there is a reaction between the donor and recipient; if there is no reaction the transplant can take place.













dney Transplant






Peritoneal Dialysis

Procedure

Dialysis solution is transported into the abdomen through a permanent catheter where it draws wastes and excess water from peritoneal blood vessels. The solution is then drained from the abdomen.

Three Types of Peritoneal Dialysis

Continuous Ambulatory Peritoneal Dialysis (CAPD)

Continuous Cycler-Assisted Peritoneal Dialysis (CCPD)

Combination CAPD and CCPD
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Peritoneal dialysis removes wastes, excess water and chemicals from the body using the peritoneal membrane as a filter.  Dialysis solution travels through a catheter into the abdomen, where wastes are drawn from the peritoneal membrane into the dialysis solution.  After several hours the solution is drained from the abdomen and another exchange is begun.



There are three types of peritoneal dialysis.  The most common type is CAPD, where dialysis solution remains in the abdomen for a dwell time of 4-6 hours, is drained and the process repeated.  With CAPD the patients blood is continuously being cleaned.



A second type of peritoneal dialysis is CCPD.  This method uses a cycler to fill and empty the abdomen 3-5 times during the night while the patient sleeps. In the morning an exchange occurs with a dwell time that lasts the entire day.



Some patients and physicians may find that a combination of CAPD and CCPD work best for their needs. For example, patients may use a cycler at night but also perform an exchange during the day.  This may work best for patients over 175 pounds or for those whose peritoneums filter wastes slowly.  Both types of peritoneal dialysis are usually performed by the patient alone without the help of a health professional or caregiver.
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Treatment of End-Stage Renal Disease (ESRD)

   There are three primary treatment options for individuals who experience ESRD:

 	1. Hemodialysis

 	2. Peritoneal Dialysis

 	3. Kidney Transplantation
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There are currently three treatment options available to patients who experience kidney failure: Hemodialysis, peritoneal dialysis, and kidney transplantation.  Although kidney transplantation is a serious operation, it offers patients with kidney failure their best opportunity for survival.  For patients who choose dialysis, approximately one third are still alive after five years of treatment vs. a possible 90% survival rate for individuals who receive a kidney from a living relative.  The next part of this presentation will review the procedures, risks and complications associated with each of these options.
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Hemodialysis

Procedure

A fistula or graft is created to access the bloodstream 

Wastes, excess water, and salt are removed from blood using a dialyzer

Hemodialysis required approx. 3 times per week, each treatment lasting 3-5 hrs

Can be performed at a medical facility or at home with appropriate patient training
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Hemodialysis filters wastes from the body by using a dialyzer to filter harmful wastes, excess salt and water from the blood.

Blood is drawn out and returned to the body through an access that is created prior to beginning dialysis treatment.  A surgeon may create a fistula from the patients own blood vessels, or they may create a graft. When a fistula is used, an artery in the forearm is connected directly to a vein. Increased blood flow to the vein causes the vein to grow stronger and larger so that it can be used for multiple needle insertions.  This is the preferred type of access and may take up to several weeks to be ready for use.

Creating a graft is another way to access the bloodstream. In this process a synthetic tube is used to connect an artery to a vein.  A graft can be used right away, however patients with a graft are more likely to experience clotting or infection vs. patients with a fistula.

If kidney disease has progressed quickly or has gone undiagnosed, the patient and physician may not have the luxury of creating a permanent access before beginning hemodialysis. In this case a catheter inserted into the neck, chest, or leg may be used as a temporary access.

Hemodialysis is usually needed three times each week and is normally performed at a dialysis center, but in some cases can be performed at home with appropriate patient and family/caregiver training.
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Chronic Complications

Diabetic nephropathy (cont’d)

Critical factors for prevention/delay

Tight glucose control

Blood pressure management

Angiotensin-converting enzyme (ACE) inhibitors

Used even when not hypertensive

Angiotensin II receptor antagonists

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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Chronic Complications
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Diabetic Retinopathy

Nonproliferative

Partial occlusion of the small blood vessels in the retina causes the development of microaneurysms in the capillary walls



Walls are so weak that capillary fluid leaks out, causing retinal edema and eventually hard exudates or hemorrhages









Most common cause of blindness in people 20 to 74.



Most common form
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Chronic Complications

Diabetic retinopathy (cont’d)

Earliest and most treatable stages often produces no changes in vision

Must have annual dilated eye examinations for type 1 diabetes

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.





A person with type 1 diabetes should have the dilated eye exam within 5 years after the onset of diabetes; the exam then should be repeated annually. 
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Chronic Complications
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Chronic Complications

Diabetic retinopathy (cont’d)

Treatment

Laser photocoagulation

Most common

Laser destroys ischemic areas of retina 

Prevents further visual loss

Vitrectomy

Aspiration of blood, membrane, and fibers inside the eye

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.





Laser photocoagulation therapy is indicated to reduce the risk of vision loss in patients with proliferative retinopathy or macular edema, and in some cases of nonproliferative retinopathy.

Patients with advanced proliferative retinopathy can develop vitreous hemorrhage and retinal detachment of the macula. These patients may need to undergo vitrectomy.
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Chronic Complications

stinopatny cont)






Diabetic Retinopathy

Proliferative

More severe form, involving the retina and vitreous



When retinal capillaries become occluded, the body compensates by forming new blood vessels to supply the retina with blood.



These vessels are fragile and hemorrhage easily.
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The earliest and most treatable stages of diabetic retinopathy often produce no changes in the vision.



Because of this, the patient with diabetes must have regular dilated eye examination by an ophthalmologist or a specially trained optometrist for early detection.



The most common treatment is photocoagulation by laser which destroys the ischemic areas of the retina that produce growth factors that encourage new vascularization



Eventually, light is prevented from reaching the retina as the vessels become torn and bleed into the vitreous cavity. 

The patient sees black or red spots or lines. 

If these new blood vessels pull the retina while the vitreous contracts, causing a tear, partial or complete retinal detachment will occur.
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Microvascular Complications

Results from thickening of the vessel membranes in the capillaries & arterioles



Eyes (retinopathy)

Kidneys (nephropathy)

Skin (dermopathy)



Manifestations occur 10 to 20 years after 

the onset of DM









 Microvascular complications are specific to diabetes, unlike macrovascular.





Microvascular Complications
R s from thickening of tns vessa!

mamoranes in the capileres & arterioles

e —
Kidnays nenropatny]
Skin darmapatny)

Manifestations ozcur 20 to 20 years ster
e onsetor o1/





Diabetic Retinopathy



After 15 years with DM, 

nearly all patients with type 1 and 

80% with type 2 diabetes 

will have some degree of retinal disease
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Chronic Complications

Macrovascular (cont’d)

Tight glucose control may delay atherosclerotic process.

Risk factors 

Obesity

Smoking

Hypertension

High fat intake

Sedentary lifestyle

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.





Patients with diabetes should be screened for dyslipidemia at diagnosis.
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Chronic Complications
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Glucagon



If there is no significant improvement in the patient’s condition after 2 to 3 doses of 10 to 15 g of simple carbohydrate, 

                                 or 



The patient is not alert enough to swallow,

                      1 mg of glucagon 

  may be administered by IM or SQ injection
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Long-term Complications of T2DM 
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Patients with type 2 diabetes face an array of long-term complications that are responsible for the majority of the morbidity and mortality associated with type 2 diabetes. (1) The major long-term complications of type 2 diabetes include:

Retinopathy:  Damage to the retina of the eye

Nephropathy:  Damage to the kidneys

Neuropathy:  Damage to the nerves

Cardiovascular diseases:  Coronary artery disease, cerebrovascular disease, and peripheral vascular disease.



High blood glucose levels in type 2 diabetes can contribute to damage of small and large blood vessels throughout the body (2) resulting in microvascular and macrovascular complications. This figure (2) summarizes the development of long-term microvascular and macrovascular complications in patients with type 2 diabetes.



Kasper DL, Fauci AS, Longo, DL, et al. Harrison’s Principles of Internal Medicine. 16th ed. New York: McGraw-Hill Companies, Inc., 2005.

Price SA, Wilson, LM. Pathophysiology: Clinical Concepts of Disease Processes. St Louis: Mosby, 2003.
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Long-term Complications of T20M






Chronic Complications 




Angiopathy

   -  Macrovascular

   -  Microvascular

Retinopathy



Nephropathy

Neuropathy

Skin problems

Infections
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Angiopathy, or blood vessel disease, is estimated to account for the majority of deaths among patients with diabetes.
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Chronic Complications

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.

Fig. 49-13. Long-term complications of diabetes mellitus. 
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COMPLICATIONS: hypoglycemia

Here are some of the symptoms of hy
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Acute Complications

Hypoglycemia 

Treatment

If alert enough to swallow

15 to 20 g of a simple carbohydrate

4 to 6 oz fruit juice

Regular soft drink

Avoid foods with fat

Decrease absorption of sugar

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.





Commercial products such as gels or tablets containing specific amounts of glucose are convenient for carrying in a purse or pocket to be used in such situations. 

Avoid overtreatment with large quantities of quick-acting carbohydrates, so that rapid fluctuation to hyperglycemia does not occur. 
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Acute Complications

Hypoglycemia

- Patient not alert enough to swallow

Administer 1 mg of glucagon IM or subcutaneously.

Side effect: Rebound hypoglycemia

Have patient ingest a complex carbohydrate after recovery.

In acute care settings

20 to 50 mL of 50% dextrose IV push 





Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.





Glucagon stimulates a strong hepatic response to convert glycogen to glucose and therefore makes glucose rapidly available. 

Nausea is a common reaction after glucagon injection. Therefore to prevent aspiration if vomiting occurs, turn the patient on the side until he or she becomes alert. 
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Hypoglycemic Unawareness

The diabetic does not experience the warning signs and symptoms, 

Increasing risk for dangerously low blood glucose



Related to the autonomic neuropathy of diabetes
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Acute Complications

Hypoglycemia

If alert enough to swallow

Recheck blood sugar 15 minutes after treatment.

Repeat until blood sugar >70 mg/dL.

Patient should eat regularly scheduled meal/snack to prevent rebound hypoglycemia.

Check blood sugar again 45 minutes after treatment.



Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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Acute Complications
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Manifestations
Hypoglycemia

Confusion

Irritability

Diaphoresis

Tremors

Hunger

Weakness 

Visual disturbances

Mimic alcohol intoxication



Untreated

Can progress to loss of consciousness

Seizures

Coma

Death 
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Acute Complications

Hypoglycemia 

At the first sign

Check blood glucose 

If <70 mg/dL, begin treatment

If >70 mg/dL, investigate further for cause of signs/symptoms

If monitoring equipment not available, treatment should be initiated

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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Acute Complications

Hypoglycemia



Mismatch in timing

Food intake and peak action of insulin or oral hypoglycemix agents







Acute Complications

Hypos

+ Wismsten intiming

+ Food intake and pask sction ofnsulinor orsl
nypogezmixsgants






Nursing Assessment

Weight loss

Thirst

Hunger

Poor healing

Kussmaul respirations

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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Nursing Assessment
* Weightloss
« Thirst
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+ Poor healing
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Clinical Manifestations DKA

Poor skin turgor

Dry mucous membranes

Tachycardia

Orthostatic hypotension

Lethargy & weakness

Sweet fruity breath

Eyeballs soft and sunken

Abdominal pain

Anorexia

Vomiting





Kussmaul respirations (rapid, deep breathing associated with dyspnea)

Blood glucose > 250 mg/dL

pH < 7.35

Serum bicarbonate , 15 mEq/L

Ketones in blood and urine











Serious condition … must be treated promptly





Clinical Manifestations DKA






HHS
Clinical Manifestations

Somnolence

Coma

Seizures

Hemiparesis

Aphasia

Polyuria







History of inadequate fluid intake

Increasing mental depression

Blood glucose > 400 mg/dL

Marked increase in serum osmolality
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COMPLICATIONS: hyperglycemia

Causes: Too much food, too little insulin or
diabetes medicine, illness or stress.

Onset: Gradual, may progress to diabetic coma.

SYMPTOMS

DRY SKIN

FREQUENT URINATION
z ¢ ]
( b 228

If over 200 mgdL for veral tests or
TEST BLOOD GLUCOSE |for 2 days CALL YOUR DOCTOR














Why Chronic Hyperglycemia Damages Cells?



? Accumulation of by-products of glucose metabolism (sorbitol) is associated with damage to nerve cells



? Formation of abnormal glucose molecules in the basement membranes of small blood vessels (eye and kidney)



? A derangement in red blood cell function that leads to a decrease in oxygenation to the tissues
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HHS
Collaborative Care



A medical emergency with a high mortality rate



Immediate administration of 0.9% or 0.45% NaCl at a rate dependent on cardiac status



Regular insulin is given by IV bolus,          followed by an infusion
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The management for both DKA and HHNS is similar except that HHNS requires greater fluid replacement. (Correcting dehydration).



Once the patient is stabilized, attempts to detect and correct the underlying precipitating cause should be initiated.





HHS

comparstizcare

Amadical smargensy with s g mortalty rate

Immadista sdminstation o035 210 45 NaCl st 7ot
dapendant on cardise staus

Regularinsulinisgvan by IVboks,  follovedby an
nfuzion










2008

Barbara A. Brunow, MSN, MEd, RN, CNS, CNE

NCA I





image1.png

JABETIC KETO-
ACIDOSIS

LACK OF INSULLIN

)

61 UpPseT® ° FEBRILE
ILLNESS
ONSET
SLOW...
4-10 Hours

gi):,\ —TACHVYCARDIA

— HYPOTENSION
—ACIDOSIS

HYDRATION
INSULIN
ELECTROLYTE
" REPLACEMENT
=~ HIGH Blood sucar,
— HYPERKALEMIA














Hyperosmolar Hyperglycemic Syndrome (HHS)

A life-threatening syndrome 



The patient with HHS usually has enough circulating insulin so that ketoacidosis does not occur.

Produces fewer symptoms in the earlier stages, blood glucose levels can climb quite high before the problem is recognized.









 Less common than DKA



Often occurs in patients older than 60 years with type 2



Often neurologic manifestations occur because of  serum osmolality.





Hyperosmolar Hyperglycemic
Syndrome (HHS)

Alfeahrastaning syndrome
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Treatment of DKA

Initial

Ensure patent airway

Administer oxygen

Establish IV access

Fluid resuscitation – NaCl

Begin continuous regular insulin drip

Identify history of DM, time of last food, and time/amount of last injection





Ongoing

Monitor vital signs, level of consciousness, cardiac rhythm

Assess breath sounds for fluid overload

Monitor serum glucose and potassium

Administer potassium to correct hypokalemia

Administer sodium bicarbonate if severe acidosis











Treatment of DKA







Planning

Overall goals (cont’d)

Prevent or delay chronic complications.

Lifestyle adjustments with minimal stress

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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Planning
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Diabetic Ketoacidosis (DKA)

(diabetic acidosis or diabetic coma)

Profound deficiency of insulin

characterized by:

Hyperglycemia

Ketosis

Acidosis

Dehydration











Most likely occurs in T1DM





Diabetic Ketoacidosis (DKA)

Profound deficiency of insulin
cnaractarizad by

+ Hyperglycemia
+ Ketosis
+ Acidosis

+ Dehydration





Diabetic Ketoacidosis (DKA)

Precipitating factors:



Illness and infection

Inadequate insulin dosage

Undiagnosed type 1 DM

Poor self-management

Neglect











Diabetic Ketoacidosis (DKA)

Fracioi

+ linessandinfection
* Inadeguate insulin dosage
+ Undiagnosed type 10M
+ Poorselff-management
* Neglect






Acute Complications 




Diabetic ketoacidosis (DKA)

Hyperosmolar hyperglycemic nonketotic syndrome (HHS)

Hypoglycemia











Acute Complications

* Diabetic ketoacidosis (0ka)

« Hyperosmolar hyperglycemic
nonketotic syndrome is)

* Hypoglycemia





Planning

Overall goals

Active patient participation

Few or no episodes of acute hyperglycemic emergencies or hypoglycemia 

Maintain normal blood glucose levels.

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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Planning
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Nursing Implementation

Health promotion

Identify those at risk.

Provide routine screening for overweight adults over age 45.	

FPG is preferred method in clinical settings.

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.





Obesity is the number one predictor of type 2 diabetes mellitus. The Diabetes Prevention Program found that a modest weight loss of 5% to 7% of body weight and regular exercise of 30 minutes 5 times a week lowered the risk of developing type 2 diabetes by up to 58%.

See Table 49-14 for criteria for testing for prediabetes and diabetes. 
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Nursing Implementation

+ Health promotion
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Nursing Diagnoses

Ineffective self-health management

Risk for injury

Risk for infection

Powerlessness

Imbalanced nutrition: > body requirements

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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Nursing Diagnoses
Ineffective self-health management
Riskfor injury
Riskfor infection
Powerlessness

Imbalanced nutrition: > body requirements






Patient and Caregiver Teaching Guide



Exercise for Patients with DM



Table 49-11



p.1233





Lewis, S.L., Dirksen, S.R., Heitkemper, M.M., Bucher, L., & Camera, I.M.  (2011).  Medical-surgical nursing: Assessment and management of clinical problems, 8th ed.  St. Louis:  Elsevier Mosby.











Patient and Caregiver Teaching
Guide

Exercise for Patients with DM







Pancreas Transplantation


Used for patients with T1DM who

Have end-stage renal disease

Had, or plan to have, a kidney transplant

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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Pancreas Transplantation

+ Usedfor patients with TLOM who
—#ave andtage ranaldisesse
—Had, or plan to have, 2 Kidnay transplant







Nursing Assessment

Past health history

Viral infections

Medications

Recent surgery

Positive health history

Obesity

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.





Table 49-13 provides initial subjective and objective data that should be obtained from a person with diabetes mellitus. 

After the initial assessment, periodic patient assessments should be done on a regular basis.
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Nursing Assessment

+ pastnsain nistory

+ positive hesitn hstory
+ Ovesiy







Nursing Assessment

Weight loss

Thirst

Hunger

Poor healing

Kussmaul respirations

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.
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Nursing Assessment
* Weightloss
« Thirst
+ Hunger
+ Poor healing
+ Kussmaul respirations






Pancreas Transplantation


Pancreas transplants alone are rare.

Usually kidney and pancreas transplants done together

Eliminates need for exogenous insulin

Can also eliminate hypoglycemia and hyperglycemia

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.





Pancreas transplantation is only partially successful in reversing the long-term renal and neurologic complications of diabetes.

Pancreatic islet cell transplantation is another potential treatment measure. 
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Monitoring Blood Glucose 


Self-monitoring of blood glucose (SMBG)



Enables patient to make                       self-management decisions  regarding  diet, exercise, and medication



Important for detecting episodic hyperglycemia and hypoglycemia











Monitoring Blood Glucose

Selfmenitoring of slocd =

uaci

Ensbles patientto make self
managementdecisions regarding diet,
exercise, and medication






Monitoring Blood Glucose 


Self-monitoring of blood glucose (SMBG)



Wash hands in warm water. 

    It is not necessary to clean the site with alcohol, (it may interfere with test results)

Warm the hands in warm water or let the arms hang dependently before the puncture is made



Use the side of the finger pad rather than near the center
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Exercise 




Essential part of diabetes management

 insulin sensitivity

 blood glucose levels

 insulin resistance

Contributes to weight loss











The ADA recommends that individuals with diabetes should perform at least 150 minutes per week of a moderate-intensity aerobic physical activity. 

The ADA also encourages those with type 2 diabetes to perform resistance training 3 times a week in the absence of contraindications. 







Exercise

Essential part of disbetes
management

4 insulin sensitivity

1 blood glucose levels

L insulin resistance
Contributestoweightloss





Exercise 




Best done after meals

Exercise plans should be individualized

Monitor blood glucose levels     before, during, and after exercise











Exercise

« Bestdone after meals

« Exercise plans should be
individualized

« Monitor blood glucose levels
before, during, and after exercise






Exercise 


Delay exercise if blood glucose 



<   100 mg/dL or 

 > 300 mg/ dL or 

> 250 mg/dL + urine ketones present











Exercise
Delay exercise fblood glucose
< 100mg/dLor

>300mg/ dLor
250 mg/dL + urine ketones present





Exercise 




Several small carbohydrate snacks 

can be taken 

every 30 minutes 

during exercise 

to prevent hypoglycemia









Exercise

Several small carbohydrate snacks
canbe taken
every 30 minutes
during exercise
to prevent hypoglycemia





Nutritional Therapy

Diet teaching

Dietitian initially provides instruction.

Carbohydrate counting

USDA MyPlate guide

An appropriate basic teaching tool 

Plate method

Helps patient visualize the amounts of vegetable, starch, and meat that should fill a 9-inch plate



Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.





Carbohydrate counting is a meal planning technique that a person with diabetes uses to keep track of the quantity of carbohydrates eaten with each meal and per day. With this method, a limit for maximum amount is set. 

Plate method: For each meal, one half of the plate is filled with nonstarchy vegetables, one fourth is filled with a starch, and one fourth is filled with a protein. A glass of nonfat milk and a small piece of fresh fruit complete the meal.
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Nutritional Therapy
Diet teaching

—Dietitian ntially provides nsruction.
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Alcohol




High in calories

No nutritive value

Promotes hypertriglyceridemia

Detrimental effects on liver

Can cause severe hypoglycemia
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Alcohol inhibits gluconeogenesis (breakdown of glycogen to glucose) by the liver.  This can cause severe hypoglycemia in patients on insulin or OAs that increase insulin secretion.

 

A patient can reduce the risk for alcohol-induced hypoglycemia by eating carbohydrates when drinking alcohol.



 One drink has approximately 135 calories.



 The patient with DM should drink alcohol with food, use sugar-free mixes, and drink dry, light wines.









Alcohol

Highin calories
Nonutritive value

Promotes hypertriglyceridemis
Detrimental effects onliver

Can cause severe hypoglycemia





Lipodystrophy of the Abdomen
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Lipodystrophy of the Abdomen











Fixed Combination Pills

Sulfonylurea + Biguanide 

    Glyburide      +  Metformin     -  Glucovance 

    Glipizide        +  Metformin     -  Metaglip



Thiazolidinedione + Biguanide

   Rosiglitazone        +    Metformin  -  Avandamet 
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This slide illustrates the fixed combination pills available.







Fixed Combination Pills

Sulfonylures - Bizuanids

Thissoldinadions + iguanids







Guidelines indicate 

that within the context 

of an overall healthy eating plan, 

a person with diabetes 

can eat the same foods as a person 

who does not have diabetes









Guidelinesindicate
that within the context
of an overall heslthy esting plan
aperson vith diabetes
can eatthe same foodsas a person
who does not have diabetes





Nutritional Therapy
T2DM




Emphasis is based on achieving glucose, lipid, and blood pressure goals



Calorie reduction





Modest weight loss has been associated with improved insulin resistance; therefore weight loss is recommended for all individuals with DM who are overweight or obese.



Spacing meals is another strategy that can be adopted to spread nutrient intake throughout the day.





Nutritional Therapy

+ Emphasis is based on achievinglucose,
lipid, and blood pressure zoals

+ Calorie reduction





Nutritional Therapy

Carbohydrates



Sugars, starches, and fiber

Carbohydrate allowance is a minimum of 130 g/day.

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.





Foods containing carbohydrates from whole grains, along with fruits, vegetables, and low-fat milk, should be included as part of a healthy meal plan. 
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Nutritional Therapy
Carbohydrates
—Sugars, strcnes, nd fiser

—Carbanydrate llowsnce 1 s minimum of
20/






Nutritional Therapy

Fats



Less than 200 mg/day of cholesterol and trans fats



<7% from saturated fats









Nutritional Therapy

Eots

—Lessthan 200 m/dsy of cholestarol and
cronstats

—<7%fromsaturated fats





Nutritional Therapy


Food composition

Individual meal plan developed  with a dietitian, includes family



Nutritionally balanced



Does NOT prohibit the consumption of any one type of food



Nutritional energy intake should be balanced with energy output.











Nutritional Therapy

+ Indivigusi mes plan developad with 2 dstitan,
s family

+ Nutriionslly baisnced

+ DossNOT pronisittns consumation of sny ons
typeoffood
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Nutritional Therapy


Goal

Assist people 

in making changes 

in nutrition and exercise habits 

that will lead 

to improved metabolic control











Nutritional Therapy

Goal
Assistpeople
inmaking changes
innutrition and exercise habits
that willlead
toimproved metabolic control





Nutritional Therapy
T1DM




Meal plan based on the individual’s usual food intake and is balanced with insulin and exercise patterns



Insulin regimen is managed day to day





Day-to-day consistency in timing and amount of food eaten is important for those individuals using conventional, fixed insulin regimens.





Nutritional Therapy

+ Meal plan based on the individual’s usual
foodintake and i balanced with insulin
and exercise patterns

+ Insulin regimen is managed day to day





Nutritional Therapy



Recommendations for Patients with DM



Table 49-9



p.1231





Lewis, S.L., Dirksen, S.R., Heitkemper, M.M., Bucher, L., & Camera, I.M.  (2011).  Medical-surgical nursing: Assessment and management of clinical problems, 8th ed.  St. Louis:  Elsevier Mosby.











Nutritional Therapy

Recommendationsfar Patisnts with DI






Glucose-lowering Effect
Drug Therapy

acetaminophen

allopurinol 

a-Glucosidase inhibitors

anabolic steroids

ß-Adrenergic blockers

biguanides

chloramphenicol

Insulin



potassium salts

MAO inhibitors

probenecid

salicylates in large doses

sulfonylureas

thiazolidinediones

tricyclic antidepressants













Glucose-lowering Effect






Drug Therapy



Blood Glucose Level Effects

Table 49-8



p.1231
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Drug Therapy

Blood Glucose Level Effects
Teble s






Nutritional Therapy


American Diabetes Association (ADA)



Cornerstone of care for person with DM

Most challenging for many people

Recommended that diabetes nurse educator and registered dietitian with diabetes experience should be members of team
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Cannot eat whatever they want and just cover it with extra insulin.



Its like eating a high cholesterol diet and saying I’ll take an extra Lipitor pill tonight.



Guidelines indicate that within the context of an overall healthy eating plan, a person with diabetes can eat the same foods as a

    person who does not have diabetes







Nutritional Therapy
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Glucose-raising Effect

Caffeine in large doses

Barbiturates

Birth control pills

Calcitonin

Calcium channel blockers

Catapres

Cortiocostroids

ethacrynic acid

Morphine

Epinephrine

Furosemide





Dilantin

Glucagon

Glucose

Levodopa

Lithium

Niacin

Marijuana

Nicotine

Procardia

Phenobarbital

HCTZ

Rifampin











Glucose-raising Effect






Drug Therapy



Diabetes Mellitus

Table 49-7



p.1229
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Drug Therapy

Diabetes Mellitus
Teble 57

p1228












Diagnosis





Therapeutic Lifestyle Change

Combination Therapy - Oral Drug with Insulin



Combination Therapy - Oral Drugs Only



Monotherapy
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Treatment of Type 2 Diabetes

 This algorithm represents the logical progression of treatment for a patient diagnosed with type 2 diabetes.  

 However, there are some exceptions.   

 For example, there are some instances in which a patient presents with acute hyperglycemia that must be temporarily controlled 

   with  insulin.  

 In addition, women with gestational diabetes must utilize diet or insulin therapy to control the disease, since all oral diabetes 

   medications are contraindicated during pregnancy.  

 Finally, it is important for the physician (healthcare provider) and patient to agree on a therapy based on the needs of the patient 

   and the patient's comfort level with available treatment options.





Therapeutc Liesiyis Crange

Combinaion Therepy -Oral Duga Oy












Combination Therapy for T2D



Biguanides



Insulin



Sulfonylureas



Alpha-glucosidase Inhibitors



Meglitinide



Thiazolidinediones
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As type 2 diabetes progresses it becomes more difficult to control with a single drug.  When monotherapy fails to manage blood glucose levels, the logical next step is combination therapy.  



The goal of combination therapy is to combine the effects of two or more drugs to reach the desired A1C level.  Ideally, one would combine two drugs with two different mechanisms of action, such as a drug that stimulates insulin secretion and a drug that improves insulin sensitivity.  



This slide illustrates approved combination therapies.  Some of the most popular combinations are:

1. sulfonylurea with biguanide (metformin)

2. metformin and thiazolidinedione

3. sulfonylurea and thiazolidinedione



If glycemic control is not accomplished with oral medications alone, adding insulin to the drug regimen or using insulin alone can be an effective next step.  











Combination Therapy for T2D






Major Classes of Oral Agents (OAs)

Sulfonylureas

Meglitinides

Biguanide

α-Glucosidase Inhibitors



Thiazolidinediones

Dipeptidyl Peptidase-4        (DDP-4) Inhibitors

Incretin Mimetic

Amylin Analog







Major Classes of Oral Agents ox]

+ sulfonylureas
* Megltinides
+ iguanide

+ e-Glucosidase
Inhibitors

+ Thiszolidinediones

* Dipeptidyl Peptidase-4
(0DP-4] Inhibitors

+ Incretin Mimetic
+ Amylin Analog





Meglitinides

 insulin production from the pancreas

(more rapidly absorbed and eliminated)



repaglinide (Prandin)

nateglinide (Starlix)



Taken 30 minutes before each meal up to time of meal









Should not be taken if meal skipped.
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Incretin Mimetic

Stimulates the release of insulin from the pancreatic ß cells



Not indicated for use with insulin



Adjunct therapy for patients with type 2 diabetes who have not achieved optimal glucose control on oral agents



 exenatide (Byetta)

(prefilled pen)











Subcutaneous injection

Suppresses glucagon secretion

Reduces food intake

Slows gastric emptying







Incretin Mimetic

dfor s with insulin

axenatids (Byatts)





Other Agents

β-adrenergic blockers



Mask symptoms of hypoglycemia



Prolong hypoglycemis effects of insulin

Thiazide / Loop Diuretics



Induce potassium loss



Potentiate hyperglycemia











Other Agents








Meglitinides stimulate insulin secretion (rapidly and for a short duration) in the presence of glucose.

Efficacy

Decreases peak postprandial glucose

Decreases plasma glucose 60-70 mg/dl 

Reduce A1C 1.0-2.0%

Other Effects

Hypoglycemia (although may be less than with sulfonylureas if patient has a variable eating schedule)

Weight gain 

No significant effect on plasma lipid levels

Safe at higher levels of serum Cr than sulfonylureas
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The mechanism of action of repaglinide is similar to that of the sulfonylurea drugs: binding to beta cell receptors to stimulate insulin secretion.  The major difference between the two drug classes is that meglitinides are shorter-acting, and are most effective when taken after meals in the presence of glucose.



Adverse effects include weight gain and hypoglycemia. 

An additional drawback to this drug is the dosing schedule since it must be taken with meals.
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Sulfonylureas  endogenous insulin secretion



Efficacy

Decrease fasting plasma glucose 60-70 mg/dl 

Reduce A1C by 1.0-2.0%

Other Effects

Hypoglycemia

Weight gain 

No specific effect on plasma lipids or blood pressure

Generally the least expensive class of medication

Medications in this Class:

First generation sulfonylureas: chlorpropamide (Diabinese), tolazamide, acetohexamide (Dymelor), tolbutamide
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Sulfonylureas (SUs) increase insulin secretion by binding to receptors on the surface of pancreatic beta cells, triggering a series of reactions which leads to insulin secretion.



Because SUs cause circulating insulin levels to increase, there is a risk of hypoglycemia. There is also some concern that increased insulin levels are associated with cardiovascular disease, however the UKPDS did not show a relationship between increased mortality and SU administration.  Finally, there is concern that SUs will exhaust beta cell function by increasing insulin secretion.  However, the decline in beta cell function is more likely caused by the disease itself, and not the use of SUs.  



First generation sulfonylureas are just as efficacious as the second generation drugs, however the second generation may be more potent and safer than first. When diet and exercise fail, SUs are an effective monotherapy. 










Amylin Analog

Slows gastric emptying

Reduces postprandial glucagon secretion

Increases satiety, leading to  caloric intake

pramlintide (Symlin)



Administered subcutaneously into the thigh or abdomen (arm absorption is too variable)
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Cannot be mixed with insulin.



Severe hypoglycemia can occur during 3 hours after injection – eat at least 250 calorie meal and keep fast-acting sugar on hand



Indicated for T1DM and T2DM who have not achieved glucose control despite taking insulin at mealtimes.
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Sulfonylureas
  insulin production from the pancreas

		glipizide
2nd generation

 Glucotrol
 Glucotrol XL		glyburide
2nd generation

 Micronase
 DiaBeta
 Glynase		glimepiride
2nd generation

 Amaryl









sulfonylureas

Cipiics | gliburice | glimepirics.
Glucotrol [ tficronaze |- Amaryt
- Slucotrol XL . Diageta

- Glymaze






Amylin Analog

Adjunct to insulin therapy, and not a replacement for it



Amylin is normally co-secreted with insulin in response to food intake



When taken concurrently with insulin, 

it provides for better glucose control.











Amylin Analog

Amyin's normaly <o
response t food Intake

retedwitn nsulinin

When taken concurrently with insulin,
itprovides for better glucose control.





Dipeptidyl Peptidase-4 Inhibitor (DDP-4)

Inhibit DDP-4, slows the inactivation of incretin hormones – prolong incretin levels



(Incretin hormones are released by the intestines throughout the day but levels increase in response to a meal)



sitagliptin (Januvia)









Incretins are a group of gastrointestinal hormones that cause an increase in the amount of insulin released from the beta cells of the islets of Langerhans after eating, even before blood glucose levels become elevated. They also slow the rate of absorption of nutrients into the blood stream by reducing gastric emptying and may directly reduce food intake. As expected, they also inhibit glucagon release from the alpha cells of the Islets of Langerhans 



The main benefit of these drugs over other medications for diabetes with similar effects is the absence of weight gain as a side effect.
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Dawn Phenomenon



Hyperglycemia present on awakening in the morning 



due to the release 

of counterregulatory hormones  

in the predawn hours.









The dawn phenomenon affects most people with diabetes and tends to be most severe when growth hormone is at its peak in adolescence and young adulthood.





Dawn Phenomenon
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Oral Agents

Work on the 3 defects of T2DM



Insulin resistance

 insulin production

 hepatic glucose production







Oral Agents

Werkon the 3 defacts of 201

« Insulin resistance
« insulin production
« 4 hepatic glucose production
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Table 49-6



p.1228







Lewis, S.L., Dirksen, S.R., Heitkemper, M.M., Bucher, L., & Camera, I.M.  (2011).  Medical-surgical nursing: Assessment and management of clinical problems, 8th ed.  St. Louis:  Elsevier Mosby.





The steps involved in administering a subcutaneous insulin injection.





Assessing the Patient Treated with
Glucose Lowering Agents

Table 436

p1228






Oral Agents
Drug Therapy





Not insulin!



Work to improve the mechanisms in which 

   insulin and glucose are produced and  

used by the body
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For any of the oral agents to be effective, the patient must have some circulating endogenous insulin.



There are no oral agents for the treatment of type 1 DM.





Oral Agents

Not insulin!






Thiazolidinediones

“Insulin sensitizers”



Improve insulin sensitivity, transport, and utilization



pioglitazone (Actos)

rosiglitazone (Avandia)













Thiazolidinediones

Insalin senstisers
Improve insulin sensitvity, transport,
and utilization

piogitazon








Thiazolidinediones  insulin resistance by making muscle and adipose cells more sensitive to insulin.                     They also suppress hepatic glucose production.

Efficacy

Decrease fasting plasma glucose ~35-40 mg/dl

Reduce A1C ~0.5-1.0%

6 weeks for maximum effect

Other Effects

Weight gain, edema 

Hypoglycemia (if taken with insulin or agents that stimulate insulin release)

Contraindicated in patients with abnormal liver function or CHF

Improves HDL cholesterol and plasma triglycerides; usually LDL neutral
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Thiazolidinediones (TZDs) enhance insulin sensitivity in muscle and adipose tissue by binding to cell receptors,which leads to an increase in glucose transporter expression.  TZDs encourage beta cells to respond more efficiently by lowering the amount of glucose and free fatty acids in the bloodstream, both of which are known to be detrimental to insulin secretion. Finally, these drugs reduce glucose production in the liver.



Clinical trials indicate that pioglitazone and rosiglitazone are slightly more effective at reducing A1C (1.5-1.6% reduction) than troglitazone (1.1% reduction).  



Some of the beneficial side effects of thiazolidinediones include an increase in HDL cholesterol and reduction of triglyceride concentrations.  This class of drugs has also been shown to lower blood pressure and decrease vascular inflammation in vitro.  There are clinical studies underway to further examine the cardiovascular benefit to TZDs.  



Some adverse effects of TZDs include weight gain, a potential increase in LDL cholesterol levels, and a possible increase in alanine aminotransferase levels (ALT).  Because of the risk of weight gain, edema, and increased LDL cholesterol, thiazolidinediones are contraindicated in patients with advanced forms of congestive heart failure.  Due to reported cases of liver failure and liver toxicity caused by the increase in ALT levels, TZDs are contraindicated in patients with abnormal liver function.



TZDs are the most expensive of the oral antidiabetic agents.














 



Alpha-glucosidase inhibitors block the enzymes that digest starches in the small intestine



Efficacy

Decrease peak postprandial glucose 40-50 mg/dl 

Decrease fasting plasma glucose 20-30 mg/dl 

Decrease A1C 0.5-1.0%

Other Effects

Flatulence or abdominal discomfort 

No specific effect on lipids or blood pressure

No weight gain

Contraindicated in patients with inflammatory bowel disease or cirrhosis
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Alpha-glucosidase inhibitors (AGIs) work by blocking the enzyme in the small intestine that breaks down complex carbohydrates, alpha-glucosidase.  By blocking this enzyme these drugs prevent starches from being absorbed into the bloodstream and in doing so lower blood glucose levels.  AGIs are the only drug class used to treat type 2 diabetes that does not specifically target the pathology of the disease.



Because AGIs work in the digestive tract, they are more effective at lowering postprandial glucose levels than fasting plasma glucose levels. On average, AGIs are less effective at lowering A1c levels than biguanides or sulfonylureas.



What makes this class of drug attractive to patients and physicians is it's disassociation with  weight gain and hypoglycemia.  However, it is known to cause abdominal discomfort and diarrhea.  AGIs are also rarely used as monotherapy because of their low efficacy.






















Lipodystrophy of the Abdomen









image1.jpeg









Lipodystrophy of the Abdomen

>







Biguanides  hepatic glucose production and                                               insulin-mediated peripheral glucose uptake.

Efficacy

Decrease fasting plasma glucose 60-70 mg/dl 

Reduce A1C 1.0-2.0%

Other Effects

Diarrhea and abdominal discomfort

Lactic acidosis if improperly prescribed

Cause small decrease in LDL cholesterol level and triglycerides

No specific effect on blood pressure

No weight gain, with possible modest weight loss

Contraindicated in patients with impaired renal function (Serum Cr > 1.4 mg/dL for women, or 1.5 mg/dL for men)
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The mechanism of action of metformin is not entirely understood, but it's predominant effect is to suppress hepatic glucose production and to enhance insulin sensitivity in peripheral tissues (primarily muscle). It is unclear if insulin sensitivity occurs by metformin binding to cell receptors,which leads to an increase in glucose transporter expression, or whether insulin sensitivity is simply a secondary effect of the suppressed glucose production.



Metformin's ability to lower A1C and decrease fasting plasma glucose is similar to that of sulfonylurea drugs.  However, the UKPDS showed that those who received metformin had less hypoglycemia and weight gain than those who received sulfonylureas.



Metformin must be avoided in patients with renal impairments, as those patients are at higher risk of experiencing lactic acidosis.  However, metformin is an effective monotherapy and may be an ideal drug for overweight patients since it does not cause weight gain and has been seen to cause modest amounts of weight loss when first administered.  Diarrhea and abdominal discomfort can be alleviated by changes in diet and slow increases in metformin dosage. 










Somogyi Effect

Wide differences in early morning (low) and fasting (high) glucose levels



Rebound effect in which an overdose of insulin causes:

Hypoglycemia

Usually during hours of sleep

Counterregulatory hormones released

Rebound hyperglycemia and ketosis may occur.
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Patient may report headaches on awakening or may recall night sweats or nightmares.



The patient may be asked to check blood glucose levels between 2 Am and 4 AM to determine if hypoglycemia is present at that time.



The danger of this effect is that when blood glucose levels are measured in the morning, hyperglycemia is apparent, and the patient (or the health care professional) may increase the insulin dose. 

The Somogyi effect is associated with the occurrence of undetected hypoglycemia during sleep, although it can happen at any time.
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α-Glucosidase Inhibitors

“Starch blockers”

Slow down the absorption of carbohydrates in the small intestine





acarbose (Precose)



Taken with the first bite of each meal
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Biguanides

 glucose production by the liver & enhances insulin sensitivity



metformin (Glucophage)







Do not promote weight gain





Biguanides

2 glucose production by the liver &
enhances insulin sensitivity
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Lipodystrophy of the Abdomen
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Drug Therapy



Insulin Regimens

Table 49-4



p.1225



Lewis, S.L., Dirksen, S.R., Heitkemper, M.M., Bucher, L., & Camera, I.M.  (2011).  Medical-surgical nursing: Assessment and management of clinical problems, 8th ed.  St. Louis:  Elsevier Mosby.





Examples of insulin regimens ranging from one injection per day to four injections per day.



The basal-bolus regimen is intensive insulin therapy, which consists of multiple daily insulin injections, together with frequent self-monitoring of blood glucose.





Drug Therapy

Insulin Regimens
eble 454

p1228






Patient & Caregiver Teaching Guide



Insulin Therapy

Table 49-5



p.1226



Lewis, S.L., Dirksen, S.R., Heitkemper, M.M., Bucher, L., & Camera, I.M.  (2011).  Medical-surgical nursing: Assessment and management of clinical problems, 8th ed.  St. Louis:  Elsevier Mosby.





The steps involved in administering a subcutaneous insulin injection.





Patient & Caregiver Teaching Guide

Insulin Therapy
Teble 425

p1228
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Problems with Insulin
 Drug Therapy



Hypoglycemia

Allergic reactions

Lipodystrophy

Somogyi effect

Dawn phenomenon
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Local allergic reaction may be self-limiting within 1 to 3 months or may improve with a low dose of antihistamine



Lipodystrophy is a condition that produces lumps and dents in the skin from repeated injection in the same spot.

   (atrophy of the subcutaneous tissue)  the use of human insulin has reduced the risk for lipodystrophy











Problems with Insulin

« Hypoglycemia
- Allergic reactions

« Lipodystrophy

- somogyi effect

« Dawn phenomenon





Lipodystrophy of the Abdomen
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Lipodystrophy of the Abdomen






Insulin Pump

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.



Fig. 49-7. A, OmniPod Insulin Management System. The Pod holds and delivers insulin. B, The Personal Diabetes

Manager (PDM) wirelessly programs insulin delivery via the Pod. The PDM has a built-in glucose meter. 





A, OmniPod Insulin Management System. The Pod holds and delivers insulin. 

B, The Personal Diabetes Manager (PDM) wirelessly programs insulin delivery via the Pod. The PDM has a built-in glucose meter. 
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Insulin Pump






Insulin Pen











Insulin pens have advantages because they are portable and compact, are more discreet than vial and syringe and provide consistent and accurate dosing.



Patients who have poor vision cannot see the markings on a syringe, but they can count the audible clicks of the pen for more accurate dose with an insulin pen.
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Plunger

Insulin cartridge

Numbers Dial

Needle cap

Copyright © 2007 by Mosby, Inc., an afliste of Elsevier Inc.








Insulin Pen

[r—

-





Insulin Pump

Continuous subcutaneous infusion

Battery-operated device

Inserted into subcutaneous tissue in abdominal wall

Potential for tight glucose control





At mealtime, the user programs the pump to deliver a bolus infusion of insulin appropriate to the amount of carbohydrate ingested and to bring down high premeal blood glucose, if necessary.



Problems and complications of insulin pump therapy include infection at the insertion site, increased risk for DKA, and increased cost of the pump and supplies.







Insulin Pump

Continuous subcutaneousinfusion
sattery-opersted device

Inserted into subcutaneous tissue in
abdominalwall

Potentialfor tight glucose control
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The fastest absorption is from the abdomen, followed by the arm, thigh, and buttock.



Caution about injecting into a site that is to be exercised – exercise of the area and the increased body heat generated by the exercise may increase the rate of absorption and speed of the onset of insulin action.



Patients are advised to rotate the injection within one particular site – abdomen.



Sometimes it is helpful to think of the entire abdomen as a checkerboard, with each square representing an injection site as the patient roates sites systematically across the board.
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Insulin Preparation

Long-Acting

(BASAL)

glargine, detemir



Inject once a day at bedtime or in the morning



Released steadily and continuously

Long-Acting

(BASAL)

glargine, detemir



No peak action



Cannot be mixed with any other insulin or solution









Insulin Preparation






Administration of Insulin

Cannot be taken orally



Subcutaneous injection for self-administration



IV administration







Administration of Insulin

« Cannot be taken orally

- Subcutaneous injection for self-
administration

« IV administration





Administration of Insulin

Fastest absorption from abdomen, followed by arm, thigh, and buttock



Abdomen is the preferred site



Rotate injections within one particular site



Do not inject in site to be exercised





For example, the patient should not inject insulin into the thigh and then go jogging.



Exercise of the area containing the injection site, together with increased body heat and circulation generated by the exercise, may increase the rate of absorption and speed the onset of insulin action.





Administration of Insulin

Fastestsosoration from ssdomn, followsd by 2,
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Storage of Insulin

Do not heat or freeze.



In-use vials may be left at room temperature up to 4 weeks



Extra insulin should be refrigerated



Avoid exposure to direct sunlight.





 Insulin can be stored in a thermos or cooler to keep it cool (not frozen) if the patient is traveling in hot climates.



Prefilled syringes are stable for up to one week when stored in the refrigerator.





Storage of Insulin

+ Donot hestor freeze.

* In-use visls may be eftat room
tempersture up to 4 weeks

+ Bxtrainsulinshould be refrigerated

+ Avoid exposure to direct sunlight
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Insulin Preparations

Rapid-Acting

(BOLUS)

lispro, aspart, glulisine



Inject 0 to 15 minutes before meal



Onset of action 15 minutes

Short-Acting

(BOLUS)

regular



Inject 30 to 45 minutes before meal



Onset of action 30 to 60 minutes









Insulin Preparations
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1 Wash hands.

2 Gently rotate NPH insulin bottle.

3 Wipe off tops of insulin vials with alcohol sponge.

4 Draw back amount of air into the syringe that equals total dose.

5 Inject air equal to NPH dose 6 Inject air equal to regular
into NPH vial. Remove syringe dose info regular vial.
from vial.

(cloudy)

NPH

insulin

7 Invert regular insulin bottle and 8 Without adding more air

withdraw regular insulin dose.  to NPH vial, carefully withdraw
NPH dose.

Regular NPH

insulin insulin

(clear) (cloudy)

Regular () 12 units NPH insulin _
Regular 1= 38 units
48 units (total dose)

insulin
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Insulin


Exogenous Insulin



Insulin from an outside source



Required for type 1 diabetes



Prescribed for the patient with

   type 2 diabetes who cannot control blood glucose by other means
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Prescribed for the patient with type 2 who cannot control blood glucose by other means, especially during periods of severe stress, such as illness or surgery. 



T2DM may need up to 4 injections per day to adequately control their blood glucose levels.









Insulin
Exogenous Insulin
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Types of Insulin
 Drug Therapy



Rapid-acting:

Short-acting:

Intermediate-acting:

Long-acting:



Lispro, Apidra

Regular

NPH or Lente

Lantus, Ultralente
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The specific properties of each type of insulin are matched with the patient’s diet and activity.



All insulin preparations start with regular insulin as a base.

By adding zinc, acetate buffers, and protamine to insulin in various ways, the onset of activity, peak, and duration times can be manipulated.

Zinc is added to make lente insulin, and zinc and protamine are added to make NPH.



Rapid-acting (Lispro)

     Onset:  15 minutes     Peak:  60-90 minutes     Duration:  3-4 hours

Short-acting (Regular)

     Onset:  ½-1 hour     Peak:  2-3 hours     Duration:  4-6 hours

Intermediate-acting (NPH)

     Onset:  2 hours     Peak:  6-8 hours     Duration 12-16 hours

Long-acting (Lantus)

     Onset:  1-2 hours     Peak:  no pronounced peak     Duration:  24 + hours

Long-acting (Ultralente)

     Onset:  2 hours     Peak:  16-20 hours (12 midnight)     Duration:  24+ hours











Types of Insulin

+ Rapic-acting: Lispro, Apicra
+ Shortacting Regular
+ Intermediate-acting: NPH or
+ Long-acting: Lantus, Ulralente:






Insulin

Rapid-Acting

lispro (Humalog)

aspart (Novolog)

glulisine (Apidra)



Short-Acting

Regular

Intermediate-Acting

NPH



Long-Acting

glargine (Lantus)

detemir (Levemir)
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Insulin

Regimen that closely mimics endogenous insulin production is BASAL-BOLUS.



Long-acting (BASAL) once a day



Rapid/short-acting (BOLUS) before meals.







Insulin

imen that closely mimics andogenaus
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+ Long
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In the past, purified preparations of insulin made from beef and pork pancreas were used.



However, human insulin is now the most widely used type of insulin.



Human insulin is not directly harvested from human organs, but is derived from common bacteria (E-coli) or yeast cells using recombinant DNA technology.



The major advantage of human insulin is cost-effectiveness and decreased likelihood of causing an allergic reaction to animal insulin or additives.
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Insulin


Insulins differ in regard to onset, peak action, & duration



Different types of insulin may be used for combination therapy
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Various combinations of these insulins can be used to tailor treatment to the patient’s specific pattern of blood glucose levels, lifestyle, eating, and activity patterns.

By adding zinc, acetate buffers, and protamine to insulin in carious ways, onset of activity, peak and duration times can be manipulated





Insulin

Insulins differ in regard to onset, peak
action, & duration

Different types of insulin may be used
for combination therapy





Mixing Insulins

Copyright © 2011, 2007 by Mosby, Inc., an affiliate of Elsevier Inc.

Fig. 49-3. Commercially available insulin preparations showing onset, peak, and duration of action. 







This step-order process avoids the problem of contaminating regular insulin with intermediate-acting insulin.

Short- or rapid-acting insulin is often mixed with intermediate-acting insulin to provide both mealtime and basal coverage without the need to administer two separate injections. 

Patients may mix the two types of insulin themselves or may use a commercially premixed formula. 
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Types of Insulin

Human Insulin



Only type used today

Prepared through genetic engineering

Common bacteria (Escherichia coli)

Yeast cells using recombinant DNA technology





Recombinant DNA – “artifical” DNA





Types of Insulin

Human Insulin
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Collaborative Care 
 Diabetes Mellitus

Goals

Decrease symptoms

Promote well-being

Prevent acute complications

Delay onset and progression                    of long-term complications
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These goals are most likely to be met when the patient is able to maintain blood glucose levels as near to normal as possible.





Collaborative Care

co:

* Decresse symptoms
+ Promote well-being
+ Preventacute complications

+ Delayonsetand progression
of long-term complications
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TRIANGLE OF
DIABETES MANAGEMENT






2 Major Types of 
Glucose-Lowering Agents (GLAs)

Insulin

Oral Agents (OAs)







2 Major Types of
Glucose-Lowering Agents cuss]

« Insulin
« Oral Agents (ox)





Collaborative Care 
 Diabetes Mellitus



Patient teaching

  - Self-monitoring of  blood glucose                 

Nutritional therapy

Drug therapy

Exercise
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Patient teaching, which enables the patient to become the most active participant in his own care, is essential for a successful treatment plan.





Collaborative Care

- Patient teaching
~Seffmonitoring of blood glucose
« Nutritional therapy

- Drug therapy

- Exercise





Estimated Average Glucose (eAG)
Determined from the A1C test.

A1C (%)

5

6

7

8

9

10



eAG (mg/dL)

97

126

154

183

212

240







 Both the A1C and the eAg will be reported on the lab report.
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Estimated Average Glucose (eAG)
Setsminearom s 10






Estimated Average Glucose (eAG)
Formula



eAG = 28.7 X A1C – 46.7



Online calculator:

http://professional.diabetes.org/glucosecalculator.aspx







Estimated Average Glucose (€AG)

eAG =28.7XA1C—-46.7

Online calculator






Hemoglobin A1C Test

Regular assessments required (2-4 X annually)



Ideal goal

    -  ADA ≤ 7.0%

    -  American College of Endocrinology < 6.5%



Normal A1C reduces risk of:

Retinopathy

Nephropathy

Neuropathy









Hemoglobin A1C Test

+ Neurogatny





Pathophysiology

Type 1

A disease caused by the destruction of insulin producing beta cells in the pancreas



Type 2

Caused by cellular resistance to insulin and/or secretion of less insulin than is necessary to keep blood sugar levels in balance
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Insulin Resistance
Metabolic Abnormality



Body tissues do not respond to the action of insulin



Insulin receptors that are unresponsive to the action of insulin



Insufficient number of insulin receptors









Results in hyperglycemia





Insulin Resistance

Body isuss do notrespond to the scton of nsulin

+ Insulin receptors that are unresponsive to
the action of insulin

+ Insufficientnumber ofinsulin receptors





Onset of Disease
T2DM



Gradual onset

Person may go many years with undetected hyperglycemia

Marked hyperglycemia                         (500 to 1000 mg/dL)









Osmotic fluid/electrolyte loss from hyperglycemia may become severe – hyperosmolar coma





Onset of Disease

+ Gradualonset

+ Personmay 2o many years with
undetected hyperglycemia

* Miarked hyperglycemia
(500101000 mg/dL)





Clinical Manifestations
 T1DM

Classic Signs

Polyuria

Polydipsia

Polyphagia



Other Signs



Weight loss

Weakness & fatigue

Ketoacidosis











Clinical Manifestations

* Polyuria * Weightloss

+Polydipsia  * Weskness&fatizue
+ Ketoacidosis

+ Polyphagia





Categories of FPG Values
(Fasting Plasma Glucose)



<100 mg/dl



100 – 125 mg/dl



≥ 126 mg/dl



= Normal



= IFG (Impaired Fasting Glucose)



= Diabetes











Categories of FPG Values

<100 mg/dl = Normal

100-125 mg/el = FG -

2126 me/dl = Diabetes





4 Methods for Diagnosis of DM

A1C ≥ 6.5%

OR

FPG ≥ 126 mg/dL, confirmed repeated on another day

         (Fasting is defined as no caloric intake for 8 hours)

OR

Random or casual plasma glucose ≥ 200 mg/dL plus symptoms

or

4.   2-h postload glucose ≥ 200 mg/dl during an OGTT                  (Using a glucose load containing 75 g anhydrous glucose dissolved in water)
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 Casual is defined as any time of day without regard to time since last meal.



 Fasting is defined as no caloric intake for 8 hours.



 The classic symptoms of diabetes include polyuria, polydipsia, polyphagia (with unexplained weight loss).



 The diagnosis of DM is confirmed by repeat testing on another day.



OGTT can falsely elevated values

Severe restrictions of dieatary carbohydrate

Acute illness

Medication (contraceptives, corticosteroids)

Bed rest







4Methods for Diagnosis of DM






Clinical Manifestations
 T2DM



Non-specific symptoms

Fatigue

Recurrent infections

Recurrent vaginal yeast or monilia infection

Prolonged wound healing

Visual changes









T2DM is asymptomatic in the early phases, it is recommended that high-risk individuals be screened annually for DM.





Clinical Manifestations.

+ Non-specific symptoms
+ Fatigue
+ Recurrentinfections

+ Recurrentuaginal yeastor monilia
infection

+ Prolonged wound healing
+ Visual changes









Secondary Diabetes

Results from another medical condition:



Cushing syndrome

Hyperthyroidism

Pancreatitis

Parenteral nutrition

Cystic fibrosis

Hemochromatosis





Hemochromatosis – iron overload (multiple transfusions or hereditary – absorb too much iron from the food you eat)





Secondary Diabetes

+ cusning syndreme
+ Hypertnyroidism

+ pancrasitis

+ paranteral nutition
+ cysictoross

nromstoss





Secondary Diabetes

Results treatment of a medical condition that causes abnormal blood glucose levels     

Corticosteroids (Prednisone)

Thiazides

Phenytoin (Dilantin)                   

Atypical antipsychotics (clozapine)

Usually resolves when underlying condition treated











Drugs that can alter blood glucose levels are listed in Table 49-8.





Secondary Diabetes

Resutstrastmantatam
Sonarmal sloo

dtiontstcauses
A

+ Cortcssteroics Presnisone;

+ Thiszices
+ Phenyzoin (Dilantin)
+ Atypicalantipsychotics (clozapine)

Usualy rasolvas when undering conditon trested






Gestational Diabetes



Develops during pregnancy

Detected at 24 to 28 weeks of gestation

Usually normal glucose levels at  6 weeks post partum









 risk for cesarean delivery, perinatal death, and neonatal complications

The ADA has made a new recommendation for women that are at high risk for gestational diabetes to be screened at the first prenatal bisit using standard diagnostic testing

Criteria for high risk are severe obesity, prior history of gestational diabetes, presence of glycosuria, diagnosis of polycyctic ovary syndrome, and strong family history of T2DM

Increased risk for developing T2DM in 5 to 10 years

Therapy:   1st nutritional ,2nd insulin







Gestational Diabetes

+ Develops during pregnancy

+ Detectedat 241028 weeksof
gestation

+ Usuallynormal glucose levelsat §
weeks postpartum





Metabolic Syndrome
T2DM

(Also Insulin Resistance Syndrome or Syndrome X)



Cluster of abnormalities 

that act synergistically 

to  the risk of cardiovascular disease & DM











Metabolic Syndrome

{siz0 Insulin ezt
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Cluster of abnormalities
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t0 1 the risk of cardiovascular disease
&DM





Diagnostic Criteria for Metabolic Syndrome

Waist circumference





Triglycerides







High-density lipoprotein (HDL) cholesterol

≥ 40 inches (men)

≥ 35 inches (women)



>150 mg/dL or drug treatment for triglycerides



< 40 mg/dL (men)

< 50 mg/dL (women) or drug treatment for reduced HDL cholesterol







Discussed in further detail in Chapter 41.





Diagnostic Criteria for Metabolic
syndrome






Diagnostic Criteria for Metabolic Syndrome (cont.)

B/P







Fasting Glucose







≥ 130 mm Hg systolic BP  or

≥ 85 mm Hg diastolic BP or treatment for hypertension



≥ 100 mg/dL or

   drug treatment for elevated

   glucose













Diagnostic Criteria for Metabolic
syndrome






Metabolic Syndrome



 insulin levels

 triglycerides

 high-density lipoproteins (HDLs)

 low-density lipoproteins (LDLs)

HTN

Central obesity



Sedentary life-style

Polycystic ovary syndrome

Urbanization/West-ernization

Ethnicity (Native Americans, Hispanics, & African Americans)











Overweight individuals with metabolic syndrome can prevent or delay the onset of DM through a program of weight loss and regular physical activity.
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Inappropriate Glucose Production from Liver
Metabolic Abnormality

Liver’s response of regulating release of glucose is haphazard



Not considered a primary factor in the development of T2DM





the liver does so in a haphazard way 

that does not correspond 

to the body’s needs at the time





Inappropriate Glucose
Production from Liver

+ Liver'response of regulatingrelease
of glucose is haphazard

+ Not considered a primary factor inthe
developmentof T20M





Alteration in Production of Hormones & Adipokines
 Metabolic Abnormality



Play a role in glucose and fat metabolism



Contribute to pathophysiology of T2DM







2 Main Adipokines



Adiponectin

Leptin
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Adiponectin –









Alteration in Production of
Hormones & Adipokines
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Pancreas  Ability 
to Produce Insulin
Metabolic Abnormality



ß-cells become fatigued from the compensatory overproduction of insulin



ß-cell mass lost
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Pancreas & Ability
to Produce Insulin

+ Becellsbecome fatiguzd fromthe
compensatory overproduction of insulin

+ Becellmasslost





Prediabetes

Characterized by: 



Impaired fasting glucose  (IFG)

Impaired glucose tolerance (IGT)

Glycosylated hemoglobin A1C





FG – Measures circulating glucose level (normal 70-99 mg/dL)  - patient fasts for at least 4 – 8 hours, H2O is permitted



GTT – patient drinks 75 g of glucose, samples for glucose are drawn at baseline and at 30, 60, and 120 minutes

             < 100 mg/dL at baseline

             < 200 mg/dL at 30 and 60 min

             < 140 mg/dL at 120 min



Glycosylated hemoglobin A1C – indicates the amount of glucose linked to hemoglobin – measures degree of glucose control during previous 2-3 months





Prediabetes

Characterized by
« Impaired fasting glucose (G

« Impaired glucose tolerance 16T)
* Glycosylated hemoglobin A,C





Type 2
Diabetes Mellitus

(Formerly: “adult-onset,” “non-insulin dependent – NIDDM”)



Pancreas continues to produce some endogenous insulin



Insulin produced is either: 

insufficient or

 poorly utilized by the tissues 









Risk Factors:

 heredity

 obesity

 increasing age

 high-risk ethnic group



In contrast, a virtual absence of endogenous insulin occurs in T1DM.



The presence of endogenous insulin is the major pathophysiologic distinction between T1DM and T2DM.
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Type 2

Insulinproduced s stner:

« insufficient or

+ poorlyutilized by the tissues





T2DM
Etiology & Pathophysiology

Obesity (abdominal/visceral)



Genetic mutations





Obesity is the most powerful risk factor



Genetic mutations

Lead to insulin resistance

Increased risk for obesity





T2DM

* Obesity (ssdomnsiisarsi

* Genetic mutations





Metabolic Abnormalities
 T2DM

Insulin Resistance

Pancreas  ability to produce insulin

Inappropriate Glucose Production from the liver

Alteration in the production of hormones and adipokines









Metabolic Abnormalities

Insulin Resistance.
Pancress & sbility to produce insulin

Inappropriste Glucose Production fromthe
liver

Alteration nthe production of hormones.
andadipokines
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Prediabetes

Long-term damage already occurring

Heart

Blood vessels



Usually present with no symptoms

Watch for diabetes symptoms

Polyuria

Polyphagia

Polydipsia













Prediabetes

Longtermdamage  Wateh for disbates
siresdy occurring symotoms
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Type 2
Diabetes Mellitus





Accounts for 90% of patients with diabetes



Usually occurs in people over 35 years of age



80% to 90% are overweight









Most prevalent type of diabetes.



Prevalence increases with age.



Half of those diagnosed being older than 55.





Type 2

Accountsfor 0% of patiants with dissetas
Ussaly occurs in paopla over 35 years of 352

50%10.30% ra cvarus






Prediabetes

IFG 

  fasting glucose levels 100-125 mg/dL



IGT

   2-hour plasma glucose levels 140-199 mg/dL



A1C

   range of 5.7% - 6.4%











Prediabetes

o2 I2vals 200-125 mefaL

o l2vals 140-195 me/dL

+AC

range of 575505





Type 1
Diabetes Mellitus

(Formerly:  “juvenile onset,” “insulin dependent – IDDM” or Type I)



Characterized by:

Hyperglycemia ( blood glucose levels)

A breakdown of body fats and proteins

Development of ketosis (an accumulation of ketone bodies produced during the oxidation of fatty acids)
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The onset of disease occurs in the absence of endogenous insulin.

Accounts for approx. 5% to 10% of all people with diabetes. (incidence of T1DM has increased by 3% to 5% over recent decades.

40% of those with T1DM have onset before the age of 20 years - peak onset between 11 and 13 years of age.

A result of:

 a genetic predisposition -  strongly inherited.

 viral (mumps, rubella) or toxic chemical agents (smoked and cured meats), or

 an autoimmune attack.



Fasting hyperglycemia ( blood glucose levels) occur after 80% to 90% of beta cells mass have been destroyed.

Manifestations occur when pancreas can no longer produce insulin.

Rapid onset of symptoms.

Present at emergency department with ketoacidosis.





Type 1

Charsctarizad oy

+ Abraskdown of body fats and proteins
+ Developmant o katosis far seeumuies






Diabetic Ketoacidosis (DKA)

Occurs in absence of exogenous insulin



Life-threatening condition



Results in metabolic acidosis







Diabetic Ketoacidosis (DKA)
 Occursin sbsence of exogenous nsulin

+ Life-threstening condition

+ Resultsinmetabolic acidosis





Prediabetes

Individuals already at risk for DM 



Blood glucose high but not high enough to be diagnosed as having diabetes





Most people with prediabetes are at increased risk for developing T2DM.



If no preventive measure are taken, the condition will develop within 10 years.





Prediabetes

+ Individuals alredyt risk for DM

+ Blood glucose high but not high
enoughto be disgnosed 3s having
diabetes
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When presenting to the ED, the patient has a history of recent and sudden weight loss  AND



The classic symptoms of:

Polyuria – frequent urination

Polydypsia – excessive thirst

Polyphagia – excessive hunger



Will require exogenous insulin to sustain life.
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Pathophysiology

The committee also established a new cut-off point for diagnosing diabetes.



BEFORE, an official diabetes diagnosis required a fasting blood glucose of 140 mg/dL or above;



NOW, a fasting blood glucose of 126 mg/dL will result in a diagnosis of DM.







 By lowering the diagnostic threshold, the committee hopes that people will get treatment for diabetes earlier in its development.



 This will prevent or slow the development of complications that damage the eyes, kidneys and nerves.
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Types
Diabetes Mellitus

Type 1

Type 2

Gestational Diabetes

Secondary Diabetes







Types

*Typel
* Type2
* Gestational Diabetes

* Secondary Diabetes
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Lewis, 8th ed. Fig. 49.2 pg. 1220
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Type 1 Diabetes

Genetically susceptible
individuals develop islet cell
autoantibodies months to years

before diagnosis of type 1 diabetes.

Progressive autoimmune
destruction of B cells (80%-90%
reduction) leads to hyperglycemia
and diagnosis of type 1 diabetes.

-

Type 2 Diabetes

Insulin resistance, caused by
inherited defect in insulin receptors,
is a universal finding in patients.
with type 2 diabetes. Precedes
development of impaired glucose
tolerance and type 2 diabetes by

as much as 3 to 4 decades. Insulin
resistance stimulates a compensatory
increased insulin production by

B cells in pancreas.
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B-cell defect results in decreased
insulin secretory capacity below
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Diabetes Myth #8

People with diabetes are more likely to get colds and other illnesses.

True

False





 You are more likely to get a cold or another illness if you have diabetes.



 People with diabetes are advised to get flu shots.



 This is because any illness can make diabetes more difficult to control, and people with diabetes who do get the flu, are more likely than others to go on to develop 

   serious complications.
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Diabetes Myth #8

People with diabetes are more likely to
getcolds and other illnesses.

ajtrue
bFalse





Etiology & Pathophysiology

Insulin Dependent Tissues



Skeletal Muscle

Adipose Tissue





Non-insulin Dependent Tissues

Brain

Liver

Blood Cells





Although liver cells are not considered insulin-dependent tissue, insulin receptor sites on the liver facilitate the hepatic uptake of glucose and its conversion to glycogen.





Etiology & Pathophysiology

« Brain

« skeletal Muscle
« Adipose Tissue

« Liver
+ Blood Cells





Normal Insulin Secretion

When a person eats food, 

insulin levels begin to rise in minutes,

peaks in 30 to 60 minutes,

 and

returns to baseline in 2 to 3 hours.









Normal Insulin Secretion

Whenaperson eats food,
insulinlevels begin o rise in minutes,
peaksin 30t0 60 minutes,
and
returnstobaselinein2to 3 hours,





Counterregulatory Hormones

Opposite effects of insulin

 blood glucose levels

Provide regulated release of glucose for energy

Help maintain normal blood glucose levels



Examples



Glucagon

Epinephrine

Growth hormone

Cortisol





Abnormal production of any or all of these hormones may be present in diabetes.





Counterregulatory Hormones

+ Opposita effects of

; £l
+ Soiood gucose levels  » Glucagon

+ Epinephrine
+ Growth hormone

frtey

+ Help maintainnormal
blogd gucoss levals

+ Cortisol






Current Terminology

June 1997, new terms were introduced at the ADA Annual Meeting and Scientific Session in Boston:



Type 1  (T1DM)

Type 2  (T2DM)



Each type of diabetes was now defined by cause rather than treatment.



All references to dependence on or non-dependence on insulin have been dropped.









Current Terminology
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Normal Endogenous Insulin Secretion.



 In the first hours or two after meals, insulin concentrations rise rapidly in blood and peak at about 1 hour.



 After meals, insulin concentrations promptly  toward preprandial (before meals) values as carbohydrate absorption from the GI tract declines.



 After carbohydrate absorption from the GI tract is complete and during the night, insulin concentrations are low and fairly constant, with a slight increase at dawn.
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Normal Insulin Metabolism

Produced by the β cells (Islets of Langerhans)



Released continuously into bloodstream in small increments with larger amounts released after food



Stabilizes glucose range to 70 -120 mg/dL







Circulating insulin is rapidly bound to

peripheral tissues (especially muscle and fat cells) or 

is destroyed by the liver or kidneys,







Normal Insulin Metabolism

+ Produced bythe B cells (sistsof angernans)

+ Relesed continuously into bloodstreamin
smallincrements with arger amounts
released after food

+ stabilizes glucose range 1070120 mg/dL.





Insulin

Insulin release is regulated by blood glucose levels.



Insulin  when blood glucose levels 



Insulin  when blood glucose levels 







Insulin promotes glucose transport from bloodstream across cell membrane to cytoplasm of cell.





Insulin

Insulinralsase i ragulated by blood glucose level.

Insulin  when blood glucose levels ¢

Insulin & when blood glucose levels &





Endocrine Pancreas Hormones

Alpha Cells -

Beta Cells -

Delta Cells -

Produce glucagon

Secrete insulin

Produce somatostatin





 The primary function of glucagon is to increase blood glucose levels when blood glucose falls below 70 mg/dL



 Insulin facilitates the movement of glucose across the cell membrane into cells,  blood glucose levels



 Somatostatin is a neurotransmitter that inhibits the production of both glucagon and insulin
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Endocrine Pancreas Hormones

Alpha Cells - Produce glucagon
Beta Cells - Secrete insulin
Delta Cells - Produce somatostatin





Definition
Diabetes Mellitus

Multisystem disease related to:



Abnormal insulin production

Impaired insulin utilization

or both, abnormal production & utilization of

                             insulin









Definition

Wutisstem disease related to

+ Abnormal insulin production

* Impaired insulin uti
* or both, ==






Gerontological Considerations
Diabetes Mellitus



DM affects 

> 26.9% of older adults





   ß cell production

  Older cells lose their sensitivity to insulin

  It takes longer for the body to release insulin following a rise in glucose levels

  Altered carbohydrate metabolism

  The pancreas produces less insulin

 Kidneys absorb glucose less well, glycosuria

 > ¾ of older adults are overweight
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Gerontological Considerations

DM affects
>26.9% of older adults





Etiology & Pathophysiology

Theories link cause to 

single/combination of these factors:    

                       Genetic

                 Autoimmune

                 Viral

     Environmental





Regardless of its cause, 

diabetes is primarily a disorder of glucose metabolism 

related to absent or insufficient insulin supply and/or poor utilization of available insulin.





Etiology & Pathophysiology

Thecrias ink cause to
single/combination ofthess factors:

Genetic

Autoimmune

viral
Environmental





Incidence
Diabetes Mellitus



13.8% of Hispanics

18.7% of African Americans

17.0% of Native Americans

              (50% of Pima Indians)



CDC National Diabetes Fact Sheet, 2011
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 Disparities exist among ethnic groups and minority populations.



 By comparison, the rate for Asian Americans was 7.5 % with white at 6.6%.





Incidence
* 13.8% of Hispanics
* 18.7% of African Americans
* 17.0% of Native Americans
(50% of Pima Indians)






Diabetes Myth #10

Fruit is a healthy food.  Therefore, it is ok to eat as much of it as you wish.



True

False





  Fruit is a healthy food.



 It contains a lot of fiber and lots of vitamins and minerals.



 Because fruits contain carbohydrates, they need to be included in your meal plan.
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Diabetes Myth #10

Fruit is 2 healthy food. Therefore, it is
ok'to eat 25 much of it asyou wish.

a)true
bFalse





A History of Diabetes

 1500 BC

   400 BC



     10 AD

     20 AD

 1869



 1889

                

 1921

Ebers Papyrus first describes diabetes

Susruta records diabetes symptoms and classifies types of diabetes

Celsus develops a clinical description of DM

Aretaeus coins the term diabetes

Langerhans describes clusters of cells (islets) in the pancreas

Von Mering and Minkowski observe that diabetes develops when an animal’s pancreas is removed

Banting and Best purify islets of Langerhans from an animal pancreas (insulin) 
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 Diabetes is one of the oldest identified diseases.



 Since the development of insulin in 1921, DM was no longer a terminal illness, hyperglycemia could now be controlled.





AHistory of Diabetes






Diabetes Myth #9

If you have T2DM and your doctor says you need to start using insulin, it means you’re failing to take care of your diabetes properly.

True

False





  For most people, T2DM is a progressive disease.



 When first diagnosed, many people with T2DM can keep their blood glucose at a healthy level with oral medications.



 But, over time, the body gradually produces less and less of its own insulin, and eventually oral medications may not be enough to keep blood glucose levels 

   normal.



 Using insulin to get blood glucose levels to a healthy level is a good thing, not a bad one.
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Diabetes Myth #9

Ifyou have T2DM and your doctor says
You need to start using insulin, it
mezns you're failing 0 take care of
your dizbetes properly

a)true

bFalse













  Did you know 1 in 5 Americans are at high risk for developing type 2 diabetes?



 Between the day this movement started on October 29, 2009 and today, 406,080 of our friends, family members and colleagues have been diagnosed with 

  diabetes.



 In the next 24 hours, 4,320 new cases of diabetes will be diagnosed.



 That’s one person every 20 seconds.



 To raise awareness of diabetes and its consequences and support fundraising efforts for diabetes education and research, the American Diabetes Association is 

   launching a new movement – STOP DIABETES.



 Unfortunately numerous myths about diabetes exist, making it difficult for people to believe the science-based facts. 

9



image1.jpeg

S

DIA

4]

BETES.









STOP

L\.Amevican Diabetes Association.





Diabetes Myth #4

People with diabetes should eat special diabetic foods.



True

False





 A healthy meal plan for people with diabetes is generally the same as a healthy diet for anyone – low in fat (especially saturated and trans fat), moderate in salt and 

  sugar, with meals based on whole grain foods.



 Diabetic and “Dietetic” foods generally offer no special benefit. (Most of them still raise blood glucose levels, are usually more expensive, and can also have a   

  laxative affect if they contain sugar alcohols.
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Diabetes Myth #4

People with diabetes should eat special
diabetic foods.

aJtrue
bFalse





Diabetes Myth #6

People with diabetes can’t eat sweets or chocolate. 



True

False





  If eaten as a part of a healthy meal plan, or combined with exercise, sweets and desserts can be eaten by people with DM.



 They are no more “off limits” to people with diabetes than they are to people without diabetes.
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Diabetes Myth #6

People with diabetes can't eat sweets or
chocolate.

aJtrue
bFalse





Diabetes Myth #7

You can catch diabetes from someone else.



True

False





  No…Although we do not know exactly why some people develop diabetes, we know diabetes is not contagious.



 It can’t be caught like a cold or flu.



 There seems to be some genetic link in diabetes, particularly type 2 diabetes.



 Lifestyle factors also play a part.
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Diabetes Myth #7

You can catch diabetes from someone
else.

aJtrue
bFalse





Diabetes Myth #5

If you have diabetes, you should only eat small amounts of starchy foods (such as bread, potatoes & pasta).



True

False





  Starchy foods are part of a healthy meal plan.



 What is important, is the portion size.



 Whole grain breads, cereals, pasta, rice and starchy vegetables like potatoes, yams, peas, and corn can be included in meals and snack.



 The key is portions.  



 For most people with DM, having 3 -4 servings of carbohydrate-containing foods is about right.



 Whole grain starchy foods are also a good source of fiber, which helps keep your gut healthy.
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Diabetes Myth #5
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Diabetes Myth #2

If you are overweight or obese, you will eventually develop T2DM.



True

False





 Being overweight is a risk factor for developing this disease, but other risk factors such as family history, ethnicity, and age also play a role.



 Unfortunately, too many people disregard the other risk factors for diabetes and think that weight is the only risk factor for T2DM.
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Diabetes Myth #2

Ifyou are overweight or obese, you will
eventually develop T2DM.

aJtrue
bFalse





Diabetes Myth #3

Eating too much sugar causes diabetes.



True

False





 No it does not.



 T1DM is caused by genetics and unknown factors that trigger the onset of the disease.



 T2DM is caused by genetics and lifestyle factors.



 A diet high in calories, whether from sugar or from fat, can contribute to weight gain. 



 If you have a history of diabetes in your family, eating a healthy meal plan and regular exercise are recommended to manage your weight.
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Diabetes Myth #3

Eating too much sugar causes diabetes.

ajtrue
bFalse





Diabetes Myth #1

Diabetes is not that serious of a disease.



True

False





 Diabetes causes more deaths a year than breast cancer and AIDS combined. 



 2 out of 3 people with diabetes dies from heart disease or stroke.
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Diabetes Myth #1

Diabetes s not that serious of a disease.

a)true
bFalse





Scope of the Problem

DM ranked #2, after circulatory disease, as a hospital discharge diagnosis in 2006



DM is underdiagnosed & undertreated



 hospital length of stay (LOS)



 readmission rates



 morbidity & mortality
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Economic Burden of DM

 $174 billion healthcare costs

    attributed to DM



Almost $1 of every $5 spent on healthcare is for a person with DM





 Diabetics use a disproportionate amount of the nation’s health care services.



 They visit outpatient services and physician’s offices more often than people who do not have DM.



 They have more frequent hospitalizations with longer days of in-hospital treatment.



 Under current trends, the cost of caring for them will triple to > $336 billion.



 Without significant changes in public or private strategies, this population and cost growth are expected to add a significant strain to an overburdened healthcare 

   system.
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Economic Burden of DM

S174billion healthcare costs
attributed to DM

AlmostS1 of every S5 spenton healthcare is
fora person with DM





Future Diabetes Burden

17 million – 

44 million – 

198% - 

220% - 

174% -

481% - 

208 % -

113% -  

# of Americans with DM, 2005

# of Americans with DM by 2035

 in DM from 2005 to 2035

 in DM 2005 to 2035 in women

 in DM 2005 to 2035 in men

 in DM 2005 to 2035 in Hispanics

 in DM 2005 to 2035 in Blacks

 in DM 2005 to 2035 in Whites





Narayan, KM, Boyle, JP, Geiss, LS, Saaddube, JB, & Thompson, TJ.  (2006).  Impact of recent increase in incidence on future diabetes burden:  US 2005-2050.   

     Diabetes  Care, 29(9):  2114-4.



 These statistics were originally calculated for 2050, but at it current rate, DM will affect these populations by 2035!
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A Timetable of Horror
The impact of DM in the World



EVERY:

12 minutes a stroke

19 minutes an MI

19 minutes an amputation

60 minutes a new case of dialysis

90 minutes a new case of blindness





DM is the leading cause of end-stage renal disease, adult blindness, and nontraumatic lower limb amputations.



Major contributing factor of heart disease and stroke.  Stroke is 2 to 4 times higher among people with diabetes.
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Prevalence
Diabetes Mellitus



25.8 million people 

affected in the US

(8.3% of the US population)

 CDC’s National Diabetes Fact Sheet, January 26, 2011

79 million people have prediabetes
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 An increase of more than 3 million Americans in approximately 2 years. 



 Accurate statistics difficult to collect- since at least 7-8 million with DM are undiagnosed.



 If present trends continue, 1 in 3 Americans, and 1 in 2 minorities, born in 2000 will develop diabetes in their lifetime.



 Minority groups continue to bear a disproportionate burden.



 Each day, approximately 4,320 people are diagnosed with diabetes. (>86 in every state everyday – 1 in each of Ohio’s counties everyday)



 In 2010 1.9 million new cases of diabetes were diagnosed in people age 20 years or older. (that’s 35% 20 year olds to 64. 50% of 65 year olds)



 Of paramount importance is the need to curb the obesity epidemic, which is the main factor driving the rise in T2DM





Prevalence

258 millon people
affected in the US
(8:35%of the US popuiation)

75 millon pecple have prediabetes
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Diabetes is a chronic, multisystem disease marked by hyperglycemia (increased blood sugar > 126 mg/dL).



Diabetes is the most common cause of blindness, kidney failure, and amputations in adults, and a leading cause of heart disease and stroke.



Diabetes  comes from a Greek word that means to siphon.  The most obvious sign of diabetes is excessive urination.  Water passes through the body of a person with diabetes as if it were being siphoned from the mouth through the urinary system out of the body.



Mellitus  comes from a Latin word that means sweet like honey.  The urine of a person with diabetes contains extra sugar (glucose).  In 1679, a physician tasted the urine of a person with diabetes and described it as “sweet like honey.”



Most common endocrine disorder.  Type 2 DM usually occurs in people over 35 years of age, and 80 to 90% are overweight.



Because of the epidemic of childhood obesity, T2DM is now seen in children.



Patients with DM face life-long changes in life-style and health status.
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