ENDOCRINE &
DIABETES




FUNCTION:

V Control and coordination of the processgs,
which are wide spread in the body such:as:

V Response to stress or injury
V Growth and development

V Reproduction

V Fluids and electrolytes

V Acid base-balance

V Energy metabolism
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A The endocrine system is made up of the cells, tissues, and
organs that secrete hormones into body fluids

A FEunctions to maintain homeostasis or internal balance
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Gland

Hormone

Target Organ

Function

Pineal gland melatonin many biological clock
Pituitary gland FSH/LH ovaries menstrual cycle
ADH kidneys osmoregulation
growth hormone many growth & division
oxytocin uterus birth contractions
prolactin breast tissue milk production
Thyroid gland thyroxin liver metabolic rate
Adrenal glands adrenaline many fight or flight
cortisol many anti-stress
Pancreas insulin / glucagon liver blood sugar levels
Ovaries estrogen / progesterone uterus menstrual cycle
Testes testosterone many male characteristics




ENDOCRINE |HORMONES FUNCTIONS

PITUITARY
ANTERIOR

LOBE
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Main Malfunctions

nerthyroid Wiy
nothyroid fi"
per-parathyroid
Do-parathyroid
per-adrenal (Cushing's)

Trigger, hormone,
target

no-adrenal (Addison's)

A Posterior pituitary excess (SIADH)
A Posterior pituitary deficit (DI)
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Hypothyroidism

Underactive state of the thyroid gland 4 hyposecretion of |
thyroid hormone o ‘\;;%!
@ Primary, secondary or transient P O
causes :
# thyroidectomy
# atrophy of the thyroid gland (common cause in U.S.)
# pituitary / hypothalamic dysfunction
# lodine deficiency (common cause world-wide)
#aut ol mmune thyroi di t iiganflammhationh i |
of the thyroid gl and. |l n Hashi |
system attacks the thyroid gland.
# Idiopathic (unknown)

DX: Elevated TSH & decreased free T4 Serum T3 & T4
Lab Values: T3 (80-220 ng/dL); T4 (5-12 mcg/dL)
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~atigue @
_ethargy |
Personality changes

A Mental changes (impaired memory, slow
speech, decreased initiative, somnolence)

Depression
_ong periods of sleep

Decreased cardiac output (decreased exercise
tolerance & shortness of breath on exertion)

To To o

o To o
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Signs & Symptoms

A Anemia (common feature of hypothyroidism) é%g

A Lower hematocrit levels due to reduced oxyg
demand

A Cobalamin, iron and folate deficiencies
A Easily bruised

A Increased serum cholesterol and triglyceride
levels

A Cold intolerance
A Hair loss, muscle weakness, weight gain
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Complications of hypothyroidism:

ACretinism i severe physical and mental retardation resulting from severe
deficiency of thyroid function in infancy or childhood (congenital =
hypothyroidism) ?i;%’g
E requires lifetime hormone replacement

AVlyxedema i Prolonged severe disease (untreated hypothyroidism).

B accelerated development of coronary artery disease common
features are puffiness, peri-orbital edema, and masklike affect

E Myxedema coma i rapid development of impaired consciousness
MC is precipitated by infection, drugs (opiates/barbiturates/tranquilizers),
exposure to cold, trauma)

B S&S: subnormal temps, hypotension, & hypoventilation

E Treatment: IV thyroid horm. replacement; Warm up pt; Cardio Support

Pathophysiology
X Inadequate secretion of thyroid hormone U general slowing of all
physical and mental process
x U metabolic rate, i oxidation of nutrients for energy
X U heat production
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e ———————————————————————————————————
Med. Mgt. 7 Thyroid replacement therapy ;
®» Levothyroxine (Synthyroid) , Liothyronine (Cytomel) R
»Start | ow, go sl ow,; Donot Want‘@o
= Provide written instructions
®» Expected effects: diuresis, U puffiness, improved reflexes
and muscle tone, U PR
Nursing Interventions
U provide a warm environment, conducive to rest
avoid use of all sedatives
assist client in choosing U calorie, G cholesterol diet
0 fluid and fiber to relieve constipation
0 physical activity and sensory stimulation gradually as
condition improves
U monitor cardiovascular response to increased hormone
levels carefully
U provide info. about prescribed medications (name, dosage, side
effects) and importance of lifelong medical supervision
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Hyperthyroidism

x Qver-secretion of the thyroid gland also called thyrotoxicosis, tissues
are stimulated by excessive thyroid hormone a recurrent syndrom@
x Occurs mostly in women 20-50 yrs old '

Causes :
U adenoma, goiter, viral inflammation, auto-immune
U gl andular stimulation, graveos di s

Goiter T enlargement of the thyroid gland

U Due to G stimulation of the thyroid gland by TSH

U Due to iodine deficiency, intake of goitrogenic foods & drugs A
cabbage, turnips, soybeans, ---- propylthiouracil (PTU), methimazole
(Tapazole), sulfonamides, Salicylates, amiodarone)

AMay be hereditary

DX: > elevated T3, T4, Decreased TSH
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Pathophysiology: 1¥

A hypertrophy and hyperplasia of the thyroid glan

A excessive secretion of thyroid hormone U
hypermetabolic condition

A exaggeration of all metabolic processes

A 0 metabolic rate, excessive heat prod

A O appetite

A 0 neuromuscular and CVS activity

A hyperactivity of sympathetic NS

A personality changes

fppt.com




Anxiety

Flushed, smooth skin
Heat intolerance
Mood swings
Diaphoresis
Tachycardia
Palpitations
Dyspnea

Weakness

Wi. loss

fppt.com
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GraveodOs DI sease

A autoimmune disorder

Adisorder characterized by one or more of the ff:
@ diffuse goiter enlargement
@ hyperthyroidism

@ infiltrative opthalmopathy A exophthalmos

Aseen in females under age 40

Aresult from stimulation of the thyroid gland by
thyroid-stimulating immunoglobulins (TSI)

Acause is unknown, may be hereditary, gender-related,
often occurs after severe emotional stress or infection.
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Thyrotoxic crisis_or Thyroid Storm

e —————————————————————————
® A medical emergency U patients develop severe |

manifestation of hyperthyroidism g =

® O temp., tachycardia, dysrhythmias f@
@ worsening tremors, restlessness
@ nausea and vomiting, diarrhea
& seizures
@ delirious or psychotic state or coma
@ abdominal pain
@0 BPand U0 RR

@ Precipitated by a major stressor:
®» Infection
®» trauma or surgery (thyroidectomy)
®» inadequate treatment
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®» Propylthiouracil (PTU) 7 antithyroid drug
- blocks thyroid hormone production T3 T4 o=
- can cause agranulocytosis (severe neutropenia) @
- monitor patients CBC
» Methimazole (Tapazole) i blocks TH production.
®» lodine preparations i U the size and
vascularity of the thyroid gland; inhibit release of
thyroid hormones

1)L u g odoluson
E can be given with milk or fruit juice
E should be taken with a straw T may stain the teeth
E complications : brassy taste in the mouth, sore teeth
and gums

2.) Saturated solution of potassium iodide (SSKI)
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U Propanolol (Inderal) a beta-blocker and other rapid-acting

parenteral beta-blockers such as Esmolol a1

ARelieve the adrenergic effects of excess thyroid 3B
hormone (sweating, palpitations, tremors)

~4

ARadioactive iodine

U limits the secretion of the hormone by damaging or
destroying thyroid tissue

ASurgical intervention

U (performed only when patient is in a euthyroid state)
1 subtotal thyroidectomy (large goiter)
1 total thyroidectomy (if carcinoma is present)
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Nursing Interventions:

@ Provide calm, restful environment.

1.

2.
3.
4.

physical comfort, cool envt. temp., bathe frequentlyEwlith
cool water |
provide adequate rest, avoid muscle fatigue

U stressors in the environment & U noise and lights
relaxation techniques

@ Provide adequate nutrients

1.

bk ow

U calorie, U protein, balanced diet (4,000-5,000
cal/day)

U fluid intake

Restrict stimulants (tea, coffee, alcohol)

small, frequent feedings if hypermotility is present
Daily weight.
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Nursing Interventions

A
A

Provide emotional support |
Provide eye care @
A eye drops, dark glasses, patch eyes if necessary |
A elevate head of bed for sleep

A restrict dietary sodium

A assess adequacy of lid closure

o

Post- op care-aitererhyroidectomyomy

A
A

A
A

A
A

Monitor for signs of bleeding and excessive edema
Elevate head of bed 30 degrees, support head and neck 1 to avoid

tension on sutures
Check dressing frequently, check behind the neck for bleeding

\ Assess for signs of resp. distress, hoarseness (laryngeal edema or

damage)
keep tracheostomy set I n patiento
O2 therapy, suction secretions

fppt.com



Post-op Complications: be alert for the possibility of;:
e

1. Tetany
(due to hypocalcemia caused by accidental removal off !
parathyroid glands) '
U assess for numbness, tingling or muscle twitching
UChvostelglms and Trousseauos
U Ca+ gluconate IV

2. Hemorrhage
U hypotension, tachycardia, other signs of hypovolemia
U irregular breathing, swelling, choking---possible
hemorrhage and tracheal compression
U early signs of hemorrhage: repeated clearing of the
throat, difficulty swallowing
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Post-op Complications: be alert for the possibility of;:
e

3. Thyroid storm

- life-threatening @

- sudden O release of thyroid hormone '

- fever, tachycardia, increasing restlessness and
agitation, delirium

Vadminister food and fluid with care (dysphagia is
common) encourage client to gradually G ROM of neck
Vteach about medications, frequent follow-up
Atotal thyroidectomy i life long replacement
medication (T3, T4)
Asubtotal thyroidectomy i careful monitoring of
return of thyroid function
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Hypothyroidism vs. Hyperthyroidism

Hypothyroidism Hyperthyroidism . =

A Decreased BMR A Increased BMR éj

A Myxedematous features A Exophthalmus

A Deep voice A Fine hand tremors

A Impaired growth (child) A Decreased blinking

A ycholesterol levels A Zcholesterol levels

A Behavior: mental & A Behavior: restlessness,
physical fatigability; wakefulness, irritability,
mental retardation (infant) anxiety

A Bradycardia A Tachycardia & palpitations

A Decreased appetite A Increased appetite

A Weight gain A Weight loss

A Cold intolerance A Heat intolerance
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Thyroid gland

Thyroid gland (back view)

(front view)

/,

Parathyroid
glands




Parathyroid Glands

AThere are 4 parathyroid glands.

AThey produce parathyroid hormone (PTH)J
which plays a role in regulating the body's
blood level of calcium and phosphorus.

A Parathyroid hormone (PTH) regulates the
calcium levels in the blood by increasing the
reabsorption of calcium in the kidneys and by
iIncreasing the uptake of calcium from the
digestive system.
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Hypoparathyroidism

JPTH =} Calcium

Hypocalcemia

« Tetany

« Chvostek sign (Contraction of facial muscies after tapping facial nerve)

« Trousseau sign (Induction of carpal pedal spasm)

+ Paresthesias (Fingertips/perioral) -
« Prolonged QT interval Sl



Hypoparathyroidism

Manifestations

A Anorexia, muscle spasms or cramps, fatigue, é},
weakness, facial grimacing, tetany, brittle nails, hair
loss, dry skin, abdominal cramps, mood disorders,
urinary frequency, urinary calculi

A With severe hypocalcemia expect -> difficulty breathing,
convulsion, and cardiac dysrhythmias

Diagnhostic Tests

A Serum PTH, Phosphorus, Calcium;

A Urine calcium and phosphorus

A Decrease PTH, serum Ca; Increase urine Ca
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Hypoparathyroidism

Nursing Care

A Keep Calcium gluconate at bedside g’
A Ensure patient has IV access

A Give calcium chloride IV or PO,

A Oral Vitamin D i improves Gl absorption of Ca

A foods such as tofu, soybeans, dark green vegs;

A Add food rich in Mg; reduce phosphorus intake

A EKG or cardiac monitoring

A Care of postoperative patients who have undergone
thyroid surgery, parathyroidectomy or radical neck
surgery. Be watchful for signs of tetany, seizures, and
respiratory difficulties

fppt.com
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Hyper-parathyroidism (1 Ca)

Hyperparathyroidism is when your parathyroid glands
create high amounts of parathyroid hormone (PTH) in thed

bloodstream.

A Results from increase in secretion of PTH

A Increase in PTH affects kidneys and bones

A reabsorptic|»n of calcium and excretion of phosphate by
the kidneys

A the risk of hypercalcemia and hypophospatemia

\;n\
; 5
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Manifestations

Hypercalcemia / Hyperparathyroidism Signs

Mnemonic: “Bones, Stones, Groans, Moans™

Painful
Bones

Renal
Stones

Abdominal
Groans

Psychiatric
Moans

Painful bone condition (Classically osteitis fibrosa cystica)

Kidney Stones (Can ultimately lead to Renal
failure)

Gl symptoms: Nausea, Vomiting,
Constipation, Indigestion

Effects on nervous system:lethargy, fatigue,
memory loss, psychosis, depression




Hypoparathyroid vs. Hyperparathyroidism

e ———————————————————————————————————————
Hypoparathyroidism Hyperparathyroidism
Main Problem: - deficiency of Ca*?in blood -excessCa*™i n bl o@ Z C
S/Sx: - Early = tingling - RecEI(i)r?-el—?e n s eDis@ase |
( § @ blood)

= Chvost ek 0-donspaig & destruction
= Trousseau's sign

Lab: - Ca*2 < 9mEqg/dL -y @tevels
Mat: - priority = Ca*? - priority = safety
replacement )
- diet: Broccoli -di et ZCa
Sardines -yoral fluids to
Spinach formation
Tuna - strain urine
Meds: - Fosamax - Paracalcitriol i suppress PTH

Ca*? gluconate IV (for acute)

" »r p
L \\
o OB\
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HYPOFARATHYROIDISIA  HYPERPARATHYROIDISIH

. NURSING MANAGEMENT: NURSING MANAGEMENT: I
2. Avoid precipitating stimulus such 6. Provide acid ash in the diet to
as glaring lights and noise acidify urine and prevent
3. Encourage increase intake of bacterial growth
foods rich in calcium 7. Assist/supervise in ambulation
Q. anchovies 8. Maintain side rails
b. salmon 9. Prevent complications (seizure
c. green tumnips and arrhythmia)
4. Institute seizure and safety 10. Assist in surgical procedure
precaution known as PARATHYROIDECTOMY
5. Encourage client to breathe 11. Hormonal replacement therapy
using paper bag to produce mild for lifetime
respiratory acidosis result. 12. Importance of follow up care.

6. Prepare TRACHEOSTOMY SET at
bedside for presence of
laryngospasm

7. Prevent complications

8. Hormonal replacement therapy
for lifetime

9. Importance of follow up care.
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ADRENAL GLANDS

A : Renal artery
A Each gland is composed of two and vein /‘g‘gf:ga‘

distinct parts: the central adrenal
medulla and the surrounding
adrenal cortex.

A The adrenal medulla produces the
hormones adrenalin and
noradrenalin. These are known as
the Anflight or fi

A Adrenal cortex produces several
hormones called steroids.

A These hormones are released as
sSOo0N as stress Is encountered. |

Bladder

Urethra




These hormones have various functions:

Alncrease the blood sugar levels.
A Control the use of salt in the body.

ADistribution of fat.
AReduce sensitivity (allergic) reactions.

A Anti-inf

ammatory action.

AThe hy

nothalamus triggers the secretion of

the pituitary SH for the adrenal cortex, In
respond to: pain, injury, & emotions.

fppt.com



Disorders of Adrenal Cortex

A There are three main classifications of adrepal
cortex steroid hormones éj

A Glucocorticoids i regulate metabolism, and
Increase blood glucose levels

A Mineralocorticords 7 regulates Na & K
balance. The primary mineralocorticoid Is
aldosterone

A Androgens i contribute to growth and dev in
both genders.
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Hyper-adrenal (Cushing's)

A Pathophysiology
- excessive cortisol secretion
A Manifestations

I hyperglycemia, hypertension, weakness,
edema

I Muscle/bone loss occurs with protein
catabolism

I Electrolyte imbalance

i buffalo hump and moon face = fat redistribution
deposition between shoulders or in face

| Emotional changes

fppt.com




Treatment

e ——————————————————
A Medication, radiation therapy, or surgery.

A Medications

=2

-Mitotane T suppresses activity of adrenal cortex

-Aminoglutimide or ketoconazole T inhibit cortisol
synthesis by the adrenal cortex

-Somasostatin i suppresses ACTH secretion in some
patients

A Surgery i Adrenalectomy may be performed to
remove the tumor or a Transsphenoidal Surgery Is
performed I f cushingo0s 1 s

fppt.com



Adrenalectomy
Treatment for Cushing’s

i E
A Risk of post-op hypertension or hypotensiél* If
Inadeqguate corticosteroid replacement),
hemorrhage
A Monitor fluid and electrolyte balance
A Teach replacement
I 2/3 corticosteroid in am, 1/3 in pm
I Increase for stress
I Mineralcorticoid in am
I Add salt in hot weather
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Transsphenoidal Surgery on Pituitary

AAvoid straining i B
AHOB elevated 30 degrees

ANeuro checks

ACheck clear drainage for glucose, halo
AHeadache could mean meningitis
ANo tooth brushing for 10 days

AWatch for diabetes insipidus (D)
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Addison’s Disease

A Pathophysiology (Ethiologies include).
1) Autoimmune destruction of the adrenal§.}
2) ACTH deficit =
3) Abrupt withdrawal from long term, high-
dose steroid therapy.

A Manifestations
Delayed wound healing, hyperpigmentation,
tachycardia, arrhythmias, lethargy, tremors,
confusion, muscle wasting, joint pain, n&yv,
diarrhea, low K, low Na, hypoglycemia.
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Addisonian Crisis

A A life threatening response to acute adrenfl
insufficiency = =
A Triggers include: surgery, illness, trauma,

abrupt withdrawal of long term corticosteroid
therapy.

A Treatment of this crisis is rapid IV
replacement of fluids and glucocorticoids.
Fluid balance is normally restored in 4-6
hours.

fppt.com



Cushing’s Vs. Addison’s
0 0 | SEASE
—GUSHINGOS SYNDROME ADDISONGS D -

A Cortisol
A Hyperglycemia
A Hypercalcemia

A Muscle wasting (appears fat
due to edema i trunchal
obesity)

A Poor antibody response
A Aldosterone

A hypernatremia & hypokalemia
( weight gain, pitting edema,
) moon face)
A Androgen (hirsutism)
U Mat: correct electrolyte
Imbalance = priority
0 prevent infections (WBCSs)
1&0O monitoring & v/s
Diet: § K*: ZNa* & calories
Meds: Mitotane (Lysodren) i
Zcortisol production

e anti anti e

U Inadequate production of ACTH

A

Cortisol:
A Hypoglycemia ual

A Hypovolemia o =
A Hyperpigmentation (inhibits mel yte
stimulating hormone = bronze-

pigmentation)
Aldosterone

A Hyponatremia & hyperkalemia

(dehydration, hypotension, thin)
Androgen (lesser pubic hair)

Mat: correct electrolyte imbalance
Monitor BP (hypotension & shock)

Force fluid intake

Reduce stress

Diet: )Z]Na+ ZK* (acute phase);increase in
carbohydrates

Meds: Glucocorticosteroid replacement i
FOR LIFE

Prednisone, Hzﬁdrocortisone (taken

> D> D>

with meals/mil

Fludrocortisone (Florinef) is given to
_ replace mineralocorticoids
Addisonian Crisis i severe hypotension
(coma & shock)

Z stimuli, yhydrocortisone doses; treat
shock




Other Adrenal Problems

A Pheochromocytoma (tumors of chromaffin

tissues In the adrenal medulla) %}!

I - catecholamines levels in blood & urine

I HTN, tachycardia, peripheral vasoconstriction

I Check urine for Vanillylmandelic acid, metanephrines

I Treat by removing tumor (adrenalectomy), sympathetic
blockers, Ca channel blockers

I May give Phentolamine (Regitine) to reverse
hypertensive crisis caused by pheochromocytoma

AConnods dhyperadesteropnism)
I = Na, ®K, HTN, alkalosis
I Treat with = K diet, Aldactone
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Anterior Pituitary Disorders

A Hypersecretion of growth hormones

I Acromegaly
Amiddle-aged adults
Aabnormal growth of the hands/feet

A bone changes alter facial features
Including the spacing of teeth

Aarthritis
Athick, coarse, oily skin; skin tags;
Aenlarged lips, nose and tongue;

Aexcessive sweating and skin odor;
fatigue and weakness; headaches;
Impaired vision;
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@
Aenlargement of body organs, including th\%ﬁ
liver, spleen, kidneys and heart.

I thickening of the bones and soft tissues
I problems in childhood or adolescence
Agigantism = hypersecretion;
Adwarfism = hyposecretion
A Nursing Care

Provide care to help in coping with physical and
emotional changes.
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Disorder of Posterior Pituitary

ANTI DIURECTIC HORMONE |
ADH Means Water Retention @
Water is retained when ADH is secreted
Increased Plasma Concentration stimulates ADH Secretion

Excessive ADH levels may cause water intoxication and
cerebral edema

What is SIADH?
A Syndrome of Inappropriate ADH
A Too Much ADH Secretion

A What is Diabetes Insipidus?

- Insufficient ADH secretion

> > D> D

p>X
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ADH

yponatremia

A L?W Serum Sodium 2 (I_)Izztiocll-erlrla(l;zr;ginoma ‘ﬁ
A Serum NA <135 A Other Cancers :

A Low Serum Osmolality A Viral Pneumonia

A High Urine Osmolality A Medications

A Elevated Specific Gravity A S-tbarbiturates, diuretics
L .. : ress
A llJ.rcl)g%spemflc gravity > A Mechanical Ventilation

A Elevated Urine Osmolality

A Elevated ADH Level

A Weight Gain Without Edema

A Hypertension

A Headache

A Altered LOC

A Seizures
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Medicine Mgt/Nursing care

A Monitor Fluid Balance, Monitor | & O r,_; .
A Restrict Fluids @
A Replace Na+ loss when necessary

A May Give 3% (Hypertonic) Saline

A Initiate seizure precautions/ May Give Dilantin or Lithium
A May Give Diuretics

A Vasopressin antagonist may be given for pt in heart failure

A Declomycin (tetracycline) antibiotic may be given
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A What is Diabetes Insipitus?
A A Condition Resulting From Too Little ADH
A The Term Diabetes Refers To Polyuria

A What causes Diabetes Insipitus?
A Decreased ADH, Neurological Surgery, Head Trauma

A Treatment of DI
A Fluid Resuscitation
A ADH Replacement
A Lysine Vasopressin (nasal),
A Aqueous Pitressin (IV or SQ),
A Desmopressin acetate (DDAVP)
A Treat The Cause

fppt.com




-

u Polyuria \ M)
i Polydipsia ﬁ}
i Decreased skin turgor

i Tachycardia

i Severe Hypovolemia

i Elevated Serum osmolality

i Elevated Serum Sodium

i Dehydration
i Shock

fppt.com



Metabolic Syndrome/Obesity

A Metabolic syndrome is a cluster of conditions &
iIncreased blood pressure, high blood sugar, “;g?
excess body fat around the waist, and abnorméﬁ‘g
cholesterol or triglyceride levels 0 that occur
together, increasing your risk of heart disease,
stroke and diabetes.

A Interventions: Weight loss, exercise, a healthy
diet, and smoking cessation can help. Medications
may also be prescribed; gastric bypass, lap band

A Treatment: Diet modification, Physical activity,
Anti-lipemics (statins), Stress management

fppt.com



Prediabetes

A Is a condition where individuals are at an (3
iIncreased risk for developing diabetes. :g’i,

A In this condition, the blood glucose levels are
high but not high enough to meet the diagnostic
criteria for diabetes

A Hemoglobin A1C

V The hemoglobin Alc test tells you your average level of blood
sugar over the past 2 to 3 months.

V The Alc test measures how much glucose is bound to the red
blood cells.

V Red blood cells live for about 3 months, so the test shows the
average level of glucose in your blood for the past 3 months.

fppt.com



A Characterized by o
1
i Impaired fasting glucose (IFG) &

I Impaired glucose tolerance (IGT)
A Prediabeticsh a v e é .
I IFG: Fasting glucose levels are 100 to 125 mg/dL

I IGT: 2-Hour plasma glucose levels are between 140 and
199 mg/dL

I AlIC is in range of 5.7% to 6.4%.

I Normal level is below 5.7%
Level of 6.5% enough to diagnose with DM type 2
Levels of 5.7% -6.49% risk for DM and cardiovascular
disease.
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Diagnostic Tests for Diabetes

Fasting Blood Glucose (FBG) |
NPO for 12 hours res !
Normal value= 80-120 mg/dI L%’?
140 mg/dl or more T diagnostic of DM

Postprandial blood sugar
Blood is withdrawn 2 hrs. after a meal

N value = < 120mg/dl
200 mg/dl or more is diagnostic of DM

Oral Glucose Tolerance Test (OGTT)
NPO 12 hrs, no smoking, coffee or tea, minimize activity,
minimize stress
obtain FBG, administer 100 gm. Glucose by mouth diluted in
juice; obtain blood and urine specimen after 1, 2 and 3 hrs.
N value = blood glucose rise to 140 mg/dl in the 15t hour and
returns to normal by 2" and 3" hrs.

Abnormal = blood glucose does not return to normal by 2"? and
3'd hrs.; all urine specimen positive for glucose
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Diabetes Mellitus

A Is a chronic multisystem disease related to .i
abnormal insulin production, impaired insulin i-}
use, or both.

ATy
-
ce

ATy

ne 1 Diabetes: immune T mediated disease.
ne bodyos own T cell s
Is , which are the source of insulin.

pe 2 Diabetes: The pancrease continues to

produce some insulin but, it is either insufficient
for the needs of the body or is poorly used in the
tissues or both.

(
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PANCREAS

COMMON BILE DUCT

, PORTAL VEIN

PAPILLA | ACCESSORY PANCREATIC DUCT

- SPLENIC ARTERY

........
B

TAIL OF PANCREAS
PANCREATIC DUCT

HEAD OF PANCREAS

GREATER DUODENAL PAPILLA
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| nsul 1 n Functi ons

X-Stimulates storage of glucose in the Iivelc.',g
and muscle (in the form of glycogen). %}

X-Enhances storage of dietary fat in adipose
tissue.

X+ Accelerates transport of amino acids
(derived from dietary protein) into the
cells.

X-Insulin also inhibits the breakdown of
stored glucose, protein, and fat.
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Normal endogenous insulin secretion. In the first hour or two after meals, insulin concentrations rise
rapidly in blood and peak at about 1 hour. After meals, insulin concentrations promptly decline toward
preprandial values as carbohydrate absorption from the gastrointestinal tract declines. After carbohydrate
absorption from the gastrointestinal tract is complete and during the night, insulin concentrations are low
and fairly constant, with a slight increase at dawn.
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Diabetes Mellitus T Clinical
) .

A Type 1 Diabetes: aile
U The onset is rapid @
U Initial manifestations are usually acute
U Symptoms are polyuria, polydipsia, polyphagia
U Weight loss, weakness, fatigue, ketoacidosis
U Nausea/vomiting
A Type 2 Diabetes:
U Fatigue, visual changes, prolonged wound healing,
U Recurrent infections
U Vaginal yeast; candida infections
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Who are at risk for diabetes?

Family history e
Obese people fi"
People with hypertension

people with high cholesterol levels
People with sedentary lifestyles

age (Insulin resistance tends to occur with
age over 65)

x Ethnic group (Hispanic and American
Indians)

X X X X X X
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Classification of Diabetes Mellitus and Related Glucose Intolerance

Current Classification Previous Classifications Clinical Characteristics
Type 1: Insulin & dependent Juvenile diabetes Etiology includes genetic, . .
diabetes mellitus (IDDM) immunologic, and or &
Ketosis prone diabetes environmental factors

Brittle diabetes Need insulinto preserve life

Acute complication of
hyperglycemia: diabetic
ketoacidosis

Type 2: Non - insulin- dependent | Adult onset diabetes Etiology includes obesity,
diabetes (NIDDM) heredity, and .environmental
factors

Maturity onset diabetes

Oral hypoglycemic agents may

Ketosis resistant diabetes )
improve blood glucose level

Stable diabetes L
Acute complication:

hyperosmolar nonketotic
syndrome
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Classification of Diabetes Mellitus and Related Glucose Intolerance

Current Classification Previous Classifications Clinical Characteristics - j
Diabetes mellitus associated Secondary diabetes Accompanied by conditig
withother conditions or known or suspected to
syndromes the disease: pancreatic
diseases; hormonal
abnormalities; drug such-as
glucocorticoids-and-estrogen
containing preparations

Gestational diabetes Gestational diabetes Onset during pregnanacy 2"
and 3@ trimester

Due toohormaones:secreted-hy
placenta:, which: inhibit'the
actiomof insulin

Risk factor:-obesity, age over
30, family hx of diabetes,
previous large babies (over

i




Morning Hyperglycemia

A. Insulin Waning i Progressive rise in blood glucose from _
bedtime to morning. &

U TT: Increase evening dose of intermediate or long acting
insulin,

B. Dawn Phenomenon i Relatively normal blood glucose until
about 3am when the level begins to rise.

U TT: Change time of injection of evening intermediate acting
insulin from dinner time to bedtime.

C. Somogyi Effect i Normal or elevated glucose at bedtime,
a decrease at 2-3am to hypoglycemic levels, and a
subsequent increase caused by the production of
counter regulatory hormones.

U TT: Decrease dose of evening intermediate acting insulin or
Increase evening snack.
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Complications of Diabetes

. . . e =
Acute Complications: result from an imbalance m@
treatment regimen.

x Hypoglycemia (low blood sugar), which is also
called insulin reaction or insulin shock.

x Hyperglycemia (high blood sugar), which, if
uncontrolled, may lead to diabetic ketoacidosis
(DKA) in type 1 diabetes or hyperosmolar nonketotic
syndrome (HNKS) in type 2 diabetes.
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Hypoglycemia

A Hypoglycemia
A low blood glucose (usually below 60mg/dl) ;

A results from too much insulin, not enough food, and/or é’%
excessive physical activity
A may occur 1-3 hrs after regular insulin injection
A S/Sx:
. Sweating, tremor, pallor, tachycardia, palpitations and
nervousness, restlessness, excessive hunger

» caused by release of epinephrine from the CNS  when blood
glucose falls rapidly

2. Headache, light -headedness, confusion, numbness of lips and
tongue, slurred speech, drowsiness, convulsions and coma

=» caused by depression of the CNS because of U glucose supply of
brain cells

fppt.com

=




Management of Hypoglycemia

1. Give simple sugar orally if pt. is conscious a‘gq
can swallow @ orange juice, candy, glucose (L*
tablets, lump of sugar

2. Give Glucagon (SO or IM) If pt. IS unconscious
or cannot take sugar by mouth

3. As soon as pt. regains consciousness, he should
pe given carbohydrate by mouth

4. If pt. does not respond to the above measures,
ne Is given 50 ml of 50% glucose I.V. or 1000
ml of 5% -10% glucose In water L.V.
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Diabetic Ketoacidosis (DKA)

A S/ Sx:

o
o
g

e O O O

. ’
——

polyuria, thirst ‘@
nausea, vomiting, abdominal pain &-- due to acidosis

weakness, headache, fatigue --- due to acidosis and
F/E imbalance

dim vision, flushed face

dehydration, hypovolemic shock ( G PR,0 BP, dry skin,
wt. l0SsS)

hyperpnea (K u s s m dreathing
acetone breath (fruity odor)

lethargy U COMA

Blood glucose level > 250-350 mg/100 ml.
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Diabetic Ketoacidosis (DKA)

A Treatment i E
I Hyperglycemia (Give IV Reqgular Insuli
I Spill glucose In urine
I Osmotic diuresis, dehydration (Give NS)
I Metabolic acidosis

I May have potassium shift with IV insulin
(Cardiac monitoring for hypokalemia)
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Hyperglycemic, Hyperosmolar, Non-Ketotic Coma

e ————————————————————————————————————————————————— -
A can occur when the action of insulin is severely

Inhibited ;

A Precipitating factors:

@ infection, renal failure, MIl, CVA, Gl hemorrhage,
pancreatitis, CHF, TPN, surgery, dialysis, steroids

A S/ Sx:

A polyuria G oliguria (renal insufficiency)
lethargy

U temp, U PR,U BP, signs of severe fluid deficit
Confusion, seizure, coma

Blood glucose level > 600 mg/100 ml.
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Interventions for DKA & HHKC

®» Regular insulin IV push or IV drip i e

®» 0.9% NaCl IV 81 L during the 15t hr, 2~
8 L over 24 hrs.

®» administer sodium bicarbonate IV to
correct acidosis

=® Monitor electrolyte levels, esp. serum
K+ levels

®» administer K+, monitor urine output
hourly (30ml/hr)
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Diabetes Mellitus T Clinical Targets

A FPG: 90-130 mg/d| é}

AHALC: less than 5.7%

A BP: less than 130/80

A BMI: between 18.5 and 25

A Lipids: LDL less than 100, HDL > 45-55
Triglycerides < 150 mg/dl

A Estimated GFR: above 60 ml/min
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Diabetes Mellitus T Nursing Assessment

x Integumentary: Skin breakdown éj

: .
i

X Eyes: retinal problem, cataracts

X

X

X

Kidneys: Edema, urinary retention
Periphery: cool skin

Jlcerations on extremities and thick nails

x Cardiopulmonary angina and dyspnea
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Nursing Management

Nursing Assessment Nursing Diagnosis ' |
A Past health history A Ineffective self- h’é*fth
A Obesity management
A Weight loss A Risk for injury
A Thirst A Risk for infection
A Hunger A Powerlessness
A Imbalanced nutrition:

A Poor healing

A Kussmauls
respirations

fppt.com
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Nursing Plans & Interventions

Teach injection techniques
Refrigerate unopened insulin
Diet: 55%- 60% carbohydrates, 12%-15% proteins, 30% fat
Exercise regimen

Plan meals and snhacks around exercise routines

May need snack before or during exercise

Monitor for S/S of hypoglycemia

Manage sick days
x Keep taking insulin
X Check blood sugar more frequently
x Watch for S/S of hyperglycemia

v

X X X X X X X X
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Complications of Diabetes

Chronic Complications of type 1 and type 2 diabetes generallyr i
occur 10to 15 years after the onset of diabetes. @

o

x Macrovascular (large vessel) disease i affecting coronary
peripheral vascular, and cerebrovascular circulations. Eg. CAD,
CVA (stroke), PAD.

x Microvascular (small vessel) disease 1T affecting the eyes
(retinopathy) and kidneys (nephropathy).

x Neuropathic diseases 1 affecting sensorimotor and autonomic
nerves and contributing to such problems such as impotence
and foot ulcers. (numbness & tingling)
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Foot Car e é.

x Preventive foot care includes properly bathing, _..;g
drying, and lubricating feet (care must be takef@%}
not to allow moisture to accumulate from water or
lotion between the toes.)

x Feet must be inspected on a daily basis for any
redness, blisters, fissures, calluses or ulcerations.

x The interior surface of the shoes should be
Inspected for any rough spots or foreign objects.

x Feet should be examined on a regular basis by a
podiatrist, physician, or nurse.
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Foot Car e é.

x Patients with thick toenails should see the 3 :
podiatrist routinely for shaving of calluses andi-v"

trimming of naills.

x Patients should be taught to wear well-fitting,
closed toe shoes.

x High risk behaviors should be avoided, such as
walking barefoot, using heating pads on the feet,
wearing open toed shoes, and shaving calluses.

x Toenalls should be trimmed straight across
without rounding the corners.
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Diet Therapy

x Avoid simple sugars like cakes & chocolates.. |
nstead have complex carbohydrated like rlce,}é’i
pasta, cereals and fresh fruits.

X Do not skip or delay meals.
It causes fluctuations in blood sugar levels.

x Eat more fiber-rich foods like vegetables.

x Cut down on salt.

x Avoid alcohol.
Dietary guidelines recommend no more than two
drinks for men and no more than one drink per
day for women.
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A Exogenous insulin
T Insulin from an outside source

I Required for type 1 diabetes
I Prescribed for patient with type 2 diabetes who cannot control blood
glucose by other means
A Types of insulin

I Insulins differ with regard to onset, peak action, and duration.

A Characterized as rapid-acting, short-acting, intermediate-
acting, long-acting

I Different types of insulin may be used for combination therapy.

A Concentration |

T Most common concentration of insulin in the united states is U-100. Means
that there are 100 units of insulin per 1 cubic centimeter. 100 units of U-100
IS 1 ml, 50 units of U-100 is 1/2mil.
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Mixing Insulins

Insulin Preparation Onset, Peak, Duration
Rapid-acting Onset: 15 min
. Peak: 60-90 min
lispeo ( lLarislog), Duration: 3-4 hours V\
DRiHhe (APIclE) 6 AM Noon  6PM  Midnight 6AM
Short-acting Onset: 1/2-1 hour
: Peak: 2-3 hours
Regular (Humulin R, S
Novolin R, ReliOn R) Duration: 3-6 hours \/\
6 AM Noon 6 PM Midnight 6 AM
Intermediate-acting Onset: 2-4 hours
NPH (Humulin N, Novolin N, | Peak: 4-10 hours
ReliOn N) Duration: 10-16 hours
6 AM Noon 6 PM Midnight 6 AM

Long-acting Onset: 1-2 hours
glargine (Lantus) Peak:.no pronounced peak
detemir (Levemir) Duration: 24+ hours /

0 6 hrs 12 hrs 18 hrs 24 hrs

Mosby tems and denved items @ 2011, 2007 by Mosby, Inc., an affiliate of Elsevier, Inc.
Manufacturer 1 Lilly humaninsulini AHumul i nd and Novo NoidNekohun
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A Insulin preparations L ) )
I Rapid-acting (bolus) i1 (e.g. Lispro, Aspart, GIuIis&

A Injected 0 to 15 minutes before meal
I Short-acting (bolus) 1 (e.g. Regular)

A Injected 30 to 45 minutes before meal
I Intermediate-acting: NPH

A Not to be given IV. Can be mixed with rapid-acting insulins
I Long-acting (basal) T (e.g. Glargine, Detemir)

A Injected once a day at bedtime or in the morning

A Released steadily and continuously

A No peak action
A Cannot be mixed with any other insulin or solution
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A Storage of insulin Iﬁ

I Do not heat/freeze.

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

I Extra insulin should be refrigerated.

I Avoid exposure to direct sunlight.

A Administration of insulin

I Cannot be taken orally
I Subcutaneous injection for self-administration

T IV administration
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Injection sites for insulin.
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