Endocrinology System

Introduction and Overview, Dr. M. Aung Khin, MBBS, MD, PhD, October 29, 2002, 8:00 am to 9:00 am

Function refers to transmission of a biological message by a chemical substance

Hormones are secreted and usually act on distant organs

Chemical messengers that qualify as endocrine include: amines, polypeptides, organic acids, steroids, prostaglandins, etc

Positive and negative feedback stabilize action of individual target organ s; regulate interaction between hypothalamus and pituitary

Endocrine disorders cause an increase or a decrease in the production of hormones

Paracrine: mediator travels short distance and acts on adjacent cells. Usually does not enter the systemic circulation

Neuroendocrine: neuronal modulation across synapses or discharge into circulation (seen in hypothalamic and posterior pituitary (PP) neurons and renal medulla

Autocrine: certain cells produce materials that act on their own activities

Endocrine cells widely distributed in several organs including GIT, respiratory tract, and skin
APUD cells: Amine precursor uptake and decarboxylation cells produce hormones

DNS: dispersed neuroendocrine system, new APUD term

DNS cells contain electron dense granules and markers that are immunochemically demonstrated. Markers include:

-Neuron specific enolase

-chromogranin


-synaptophysin


HYPOTHALAMUS:
The master orchestrator, secretes releasing and inhibiting hormones. Derives together with PP from NEURAL ECTODERM and floor of forebrain.

Hypothalamus-pituitary stalk-gland constitutes an integrated neuroendocrine system


STIMULATING HORMONES



INHIBITORY HORMONES
GHRH
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HYPOTHALAMIC SYNDROMES:
-Growth disorders: dwarfism in children, may be due to neurotransmitter dysfunction in CNS or GH deficiency from hypothalamic dysfunction with impaired synthesis of GHRH
-Gonadal dysfunction: Precocious puberty may be due to increased production of hypothalamic GRH from hypothalamic hamartoma, suprasellar cysts or gliomas. 

-Primary or secondary amenorrhea: one of the causes of these conditions may be hypothalamic dysfunction or disorder of the hypothalamic pituitary axis. May have effects on menstrual cycle and fertility

PITUITARY GLAND:
Neurohypophysis: remains connected to the hypothalamus by the stalk. 
Gland resides within the sella turcica

Dual circulation: portal venous system exists between the hypothalamus and the anterior lobe. Portal system is the pathway for the transport of hypothalamic hormones to the anterior pituitary
Glandular cells of adenohypophysis were classically divided into three groups, on the basis of staining, into acidophil, basophil, and chromophobe cells. New classification describes what the cells secrete:
-Somatotrophs: produce GH, which stimulates growth of cells and tissues

-Mammotrophs: produce prolactin which is essential for lactaton and other metabolic activites

-Corticotrophs: produce ACTH which timulates the production of cortisol and corticosteroids. Also produce MSH which increases skin pigmentation, and endorphins
-Thyrotrophs: produce TSH which controls growth/function of thyroid cells
-Gonadotrophs:
prodce FSH which stimulates formation of graafian follicles in ovaries and spermatogenesis in testes.



Produce LH: induces ovulation and formation of corpus luteum in ovary and stimulate leydig cells of testis to produce androgens
-Posterior lobe is controlled via unmyelinated nerve fibers that originate in the hypothalamus and proceed along the pituitary stalk to the neurohypophysis

-Posterior lobe secretes ADH and Oxytocin
-Mass effects: increase in size of gland compressed surrounding structures; e.g. pressure on hypothalamus, visual disturbances, and increased intracranial pressure

-Adenoma is a common cause of hypopituitarism

-Adenoma may cause destruction of surrounding cells
-Tumor is monoclonal; will destroy other functioning pituitary cells

-Hyperpituitarism is often associated with hypopituitarism of other types of cells

	DISEASE
	PATHOLOHY
	CLINICAL

	Gigantism
	Excessive GH in a child, giant over 7 feet sometimes gonadotropic cells (FSH/LH) are damaged resulting in eunuchoid habitus. 
	Elongated arms, legs, deficient genital and secondary sex characteristics

	Acromegaly
	Excessive GH in an adult, when skeletal epiphyses are already closed. 
	Coarse facial features
Overgrowth of mandible
Spade-shaped hands
Viscera hypertrophied
DM, glucose intolerance
Osteoporosis, HTN, neuropathy

	Cushing’s Disease
	Hypersecretion of ACTH by pituitary causes adrenal hyperfunction. Usually due to basophil adenoma
	Over production of CRF by hypothalamus

Ectopic ACTH production

	Pituitary Ademona
	Range in size from microscopic foci to large masses. More than 70% of over function is due to a benign pituitary tumor. Cancer is rare. Hyperpituitary syndromes are common. Tumor could also be  a, “non-functioning adenoma”and destroy normal tissue. 

	Destruction of optic chiasm
Destruction of normal pituitary cells

Bitemporal hemianopsia
Hydrocephalus
Obstruction of CSF flow

Elevated ICP( hypopituitarism



	Prolactinoma
	Causes hyperprolactinemia. Amenorrhea and galactorrhea syndrome. Consists of increased serum prolactin level, galactorrhea, secondary amenorrhea and female infertility. Usually due to acidophil  or chromophobe cell adenoma of pituitary disease
	Infertility
Amenorrhea
Most common functional tumor

***Elevations in prolactin do not necessarily indicate and prolactinoma. Any suprasellar lesion can disturb the inhibitory influence of dopamine on the HT. Drugs can also cause derangement (antipsychotics, antiparkinson’s)

	Hypercorticism
	Cushing’s disease. Hypersecretion of ACTH by pituitary; causes adrenocortical hyperfunction. Usually due to basophil adenoma of pituitary. May also be due to overproduction of CRF by the hypothalamus or ectopic ACTH secretion by a DNS/APUD cell tumor.
	Buffalo hump in spine


	Simmond Disease
	Pituitary cachexia( massive weight loss, patient appears skeletal. Hypopituitarism. Disease resulting from a lack / depletion of pituitary tropic hormone. 
GH/FSH/LH depleted
Lymphocytic hypofascitis( autoimmune disease a common causative factor. 
	Hypotension

Weakness
Absence of axillary/pubic hair
Skin is myxymatous
Atrophy of breast



	Craniopharyngioma
	Origin from vestigial remants of Rathke pouch (anterior lobe develops from Rathke duct which in embryos extends upward from palatal region). Consists of nests or cords of squamous epithelium in a loose fibrous stroma. Similar to the amelblastoma. Tumor similar to a tooth organ (often cystic). Age 20-40. Most are suprasellar. Most commonly occur in adolescence and childhood. Many have sufficient calcium present in the lesions to be visualized on x-ray. 
	Pressure on adjacent structures
Pressure on optic nerves
May destroy pituitary organ itself


	Bitemporal hemianopsia
	Pituitary sits just posterior to optic chaism; if pituitary is enlarged, the crossing fibers of chiasm will be destroyed. 
	Loss of lateral fields bilaterally
Medial fibers from retina are destroyed
Some medial visual fields are preserved

Patient see, “like a horse

	Sheehan’s Synrome 

(Hypopituitarism)
	Post-partum pituitary necrosis. Sudden infarction of anterior lobe due to hemorrhage or shock during a delivery or traumatic abortion. During pregnancy, the anterior pituitary will enlarge to about 2x normal size. Sudden hypotension precipitates ischemic necrosis of anterior lobe. Other factors involved like:
DIC
Cavernous sinus thrombosis

Infarcted pituitary is soft, pale, and hemorrhagic. Ischemic areas are resorbed and later replaced by fibrous tissue. 

Any condition that causes lack of blood supply to pituitary may induce Sheehan’s syndrome

Post-partum necrosis is most common. 
	Failure of lactation often first sign
Amenorrhea
ACTH deficiency (initial shock, acute)
TSH deficiency
MSH deficiency and subsequent pallor

Hypothyroidism

Empty sella turcica

	Diabetes Insipidus
(Posterior pituitary syndrome)
	ADH deficiency and an inability to concentrate urine. Causes include compression or destruction of the hypothalamus or posterior pituitary (PP) by inflammation, infiltration, tumors, radiation, trauma. 
	Polyuria

Polydipsia
Hypernatremia
Excessive urine loss

Hypovolemia

	SIADH
Syndrome of Inappropriate ADH Secretion
	High levels of anti-diuretic hormone. Extracellular fluid expansion and hyponatremia. Causes by PP dysfunction due to intracranial trauma, infection, cytotoxic drugs. Due to ectopic ADH secretion by tumors as well.

Even meningitis may have problems. 
	Abnormal resorption of water
Hyponatremia
(In contrast with diabetes insipidus) 

Cerebral edema

Resultant neurological dysfunction 


Dr. Laurel Gorman, Endocrine Pharmacology, October 29, 2002 9:00-10:00 am

-Begins with a review of hypothalamic/pituitary pharmacology

-Issue of end product feedback inhibition

GH:

Target organs include liver, pancreas, bones, and muscle. Exerts effects on all parts of the body to promote


and to alter metabolic processes of growth. Pancreas and insulin must be functioning for GH to exert effects. Thyroid



Hormone also necessary to coordinate/regulate metabolism. 



1. Ketogenic( shift in using fat for energy


2. Diabetogenic( alterations in carbohydrate metabolism, decreases glucose utilization with increase in BGL


Will increase BGL



3. Stimulation of cartilage and bone growth. 


4. MECHANISM: liver produces somatomedins (insulin like growth factors) to stimulate bone growth before epiphyseal


fusion. Increase in bone thickness. GH acts at the JAK kinase receptor that stimulates the production of IGF-1 and IGF-2.


5. IGF-1: More potent, acts at tyrosine kinase receptor


6. IGF-2: coordinates metabolic processes and increase bone/cartilage growth. 


7. Levels of IGF-1 measured to evaluate growth hormone. 



CONDITIONS THAT INFLUENCE SOMATOTROPIN RELEASE: Hunger, hypoglycemia, starvation, protein deficiency, exercise, excitement


stress, sleep, infection, trama, pituitary abnormalities or tumors



-GH: Enhance amino acid transport into cells


-GH: Decrease catabolism of protein 


-GH: Increased protein synthesis and build up.


-GH: Increase in lean body mass


-GH: Anabolic hormone


III. Pathological processes: too much or too little GH, dwarfism vs. gigantism and biological effects. Acromegaly is too much, but surplus occurs after epiphyseal fusion. 

DWARFISM: Too little somatotropin: panhypopituitarusm. Use GH to increase levels in blood
GIGANTISM: Too much/acidophilic tumors can secrete massive amounts of GH. Use somatostatin to inhibit hormone levels
ACROMEGALY: Too much/surplus occurs post-bone fusion. Use somatostatin to inhibit hormone levels

THERAPEUTICS


GHRH: (Semorelin/Geref) Admin to stimulate the release of endogenous somatotrophin from somatotroph cell in intact pituitary gland. Seorelin is GHRH. Often used as a diagnostic. For children with low levels of GH; no surge in GH is seen post administration. Key point: semorelin is used diagnostically to see where the GH disorder is. Promotes growth at a lower cost than GH. Avoid in malignancy. 

GH:( Somatropin, humatrope): Stimulte production of somatomedins to promote bone elongation and skeletal growth. Used to tx deficiency of growth hormone. Produced with recombinant DNA. Administered IM, poor oral availability. Metabolized by liver and induces CYP 450. Increases exercise intolerance. Side effects: Fairly well tolerated. Problems with fluid and edema retention. Slipped capital femoral epiphysis may result. Slight increase in developing leukemia (being contested).

PROLACTIN

Hyperprolactinemia is most common disorder

PIH, pituitary inhibiting hormone, is dopamine

OTHER HYPOTHALAMIC HORMONES 


	HORMONE
	ACTION
	ADVERSE EFFECTS

	Thyrotropin alpha 

(Protirelin, thypinone) 
	Most commonly used clinically in thyroid carcinoma to stimulate I-131 uptake. (assist radiologic tumor destruction)
	

	TRH
	Diagnostic use in thyroid abnormalities to test responsiveness of anterior pituitary
	

	ACTH
	Acts at adrenal cortex, increases activity of cholesterol esterase and increase production of glucocorticoids, mineralocorticoids, and androgens. (Test responsivness of adrenal hypoplasia/addison’s disease)
	Simular to glucocorticoids- adverse lectures

	Bromocriptine

(A dopamine analogue)
	Ergot alkaloid that acts as a DA agonist. Reduces prolactin levels. Also, increases hypothalamic DA levels. Used to treat Parkinson’s. Absorbed orally or IM.

-Treats excess lactation
-Reduces undesired post-partum lactation
-Reducing prolactin secretion from pituitary tumors
	Cautions/contraindications: 
Hx of delusions
Bipolar depression
Schizophrenia
Cardiac arrhythmia/MI

	Pergolide (Permax)
Cabergoline(Dostinex)
	Another ergot derivative. These drugs are DA agonists as well.   Drugs are similar to bromocriptine. 



	Vasopressin
	Made in hypothalamus, do not have same releasing / stimulating axis. Potent vasoconstrictor. Used to regulate sodium concentrations. It is a “pressor.”
Indications include:
Cardiac arrest
Anti-diuresis

Dibetes insipidus( reduces polyuria, polydipsia, or hypernatremia
	Headache, nausea, cramps, hyponatremia

Contraindicated in hypertension or coronary artery disease

	Oxytocin
	Elicits milk ejection in lactating women (contracts cells around mammary alveoli). Induces uterine contraindications and maintains labor. Alters transmembrane ion influx in myometrial smooth muscle to induce uterine contraction. 
-Used to induce labor
-Induce melk let-down during lactation
	Toxicity is rare
Hypertensive episode during birth is rare
Uterine rupture, water intoxication, fetal deat may occur.
Contraindications:
-Abnormal fetal presentation or fetal distress, premature labor

	GnRH
Gonadorelin
(Infertility)
	GnRH preparaton given by pulsatile IV pump to stimulate gonadotropins. Ovulation then induced with hCG. 
Males: injection given prior to gonadorelin therapy, also used to induce testicular drop in infants with cryptorchidism. 
	

	GnRH
Leuprolide
Goserelin
Nafarelin
(Suppression)
	To treat disorders where gonadotropin levels may be too high. 
Indications include:
Endometriosis, polycystic ovary disease, precocious puberty, and prostate cancer. GnRH analogs given continuously to shuit down gonadotropin production through triggering negative inhibitory pathways. 

	Gonadotropins
LH/FSH
Menotropins
Urofollitropin
	Surge in LH/FSH results in ovulation. 

LH acts with FSH to stimulate follicular development. In the male, it acts at the Leydig cells to produce testosterone. 
FSH- Anterior pituitary glycoprotein that increases camp in gonadal tissue to stimulate gametogenesis and follicular development or spermatogenesis. 


October 30, 2002, 8:00-am to 9:00 pm, Dr. 

HT=hypothalamus
PG=pituitary gland
AP=anterior pituitary

PP=posterior pituitary

-Anatomic link to brain, also functional link to the hypothalamus
-Neurosecretion emphasizes the link between pituitary and hypothalamus

-Hypothalamic releasing factors are peptides; direct hormonal peptides

-Disseminate to distant structures as well.

-Two neural pathways that go from HT to the PG. 

-Neurohypophyseal pathway including the paraventricular/supraoptic nuclei; peptides formed and then travel down axon. 

-Antidiuretic hormone is most important PP hormone.

-Oxytocin produced by neurohypophyseal system
-Hypophysiotrophic pathway: ends before it gets to anterior pituitary; ends at portal system of capillaries. Releases peptides and travels to specific area of AP. 

-Intermediary pathway: interposes itself between the hypophysiotrophic and other pathways.

-Know which hormones come from the AP and PP; reviewed on several sides. For example, TRH is thyroid releasing hormone and not titillation relaxation hormone
-Example of clinical use: Thyrotropin releasing hormone. Aids in the dianosis of thyroid disorders. Admin TRH into patient and get a rapid, measurable response of TH from pituitary. Slides not entirely visible 

-NEGATIVE FEEDBACK CONTROL: Pituitary releases TSH under appropriate stimulation. T3 and T4 produced in adequate amounts and feedsback to inhibit hypothalamus and pituitary gland. 

-T3 actually feedsback to the pituitary and hypothalamus. T3 is the metabolic activator/deactivator

-Regulation of GH unique: GH secreted and travels to liver. GH converted to IGF-1 (insulin-growth-factor 1). IGF-1 serves growth promoting function. IGF-1 feedsback to pituitary and causes negative feedback inhibition. 

-ACTH Regulation: similar system. Emphasized that there is tremendous input from higher centers. Circadian rhythms and stress influence secretion. Cortisol feedsback to HT and AP to control secretion of ACTH. 

-PATHOLOGICAL CONSIDERATIONS OF HT/AP/PP unit
1. Pituitary Insufficiency:

Hypopituitarism( any number of causes. Adenomas, tumors sof urrounding pituitary cause the mass effect and obliterate secreting cells. Trauma can also affect secretion. Radiotherapy may cause problems, so too can infarction. Sudden infarction associated with pregnancy(Sheehan’s syndrome. Various infiltrative diseases can infiltrate pituitary like Sarcoidosis. Granulomatous inflammation may infiltrate pituitary. Stalk and PP affected. 

2. Hierarchy of loss: 

In disease states, hormones are not all present at the same time. The hormone that is lost early is GROWTH HORMONE. Second most common hormone to be lost are FSH and LH. ACTH is the last hormone to be lost from a surrounding tumor. This cascade is valuable in that growth retardation is the earliest sign of pituitary problems in the pediatric patient. 

	DISEASE
	CAUSE/PATH
	CLINICAL

	Hypopituitarism
	Lack or impairment of PG function due to mass effect, tumors, trauma, infarction. Infiltrative processes can cause hypopituitarism. 
Sheehan’s syndrome: Pituitary grows during pregnancy and blood supply becomes insufficient. Infarct occurs
	Hypotension
Shock
Syndromes specific to peptide affected

Oligomenorrhea
Hypothyroidism
Growth hormone problems

	Diabetes Insipidus
	Disorder of PP. Perhaps the result of disease, problems in the supraoptic and paraventricular nucleus. May be caused by hypothalamic involvement. Idiopathic, tumors, infection, familiar form that is genetic and associated with other anomalies, brief overview. 

WATER DEPRIVATION TEST: No water for eight hours, urine and plasma osmolality measured. Desmopressin given IM after 8 hours. Urine osmolality measured post desmopression. Confirms suspicion of diabetes insipidus
	Lack of ADH secretion
Polydipsia
Polyuria

Low specific gravity of urine
Dehydration
Hypotension
Psychogenic polydipsia must be ruled out

	Pituitary adenoma
	Space occupying tumor of pituitary itself. May impinge upon optic chaism. May be functional or non functional (secreting or non secreting)

GH secreting tumors are fairly rare.

ACTH tumor is not uncommon

TSH/FSH/LH extremely rare
Non functioning tumors don’t produce hormone but specific hormones will be present in the tumor.

Adenoma is the most common situation.

Carcinomas are rare
Sacromas are the most rare tumor subtype

PP tumors unlikely but ganglioneuromas possible.


	Bitemporal hemianopsia
Hypopituitarism

	Hyperprolactinemia
From Prolactinoma
	Microtumors <1 sonameter in diameter. Macrotumors are those that have mechanical effects previously described. Affects both men and women. 
	Galactorrhea
Menstural irregularity
Infertility
Men present with:
EOM paralysis
Anterior pituitary malfunction
Headache
Visual field abnormalities
Galactorrhea rare

	Acromegaly
	Excess GH, possibly from secreting tumor of the AP.
Gigantism: acromegaly in the young, prior to closure of epiphysis
	Thickened lips

Thickened skin folds

Prominent jaw
Tall stature
Prognathism

Scalloping of tongue


Dr. Sam Lerman, October 30, 2002 8:00 am-9:00 am, The Hypothalamic-Pituitary Unit and Disease States

-Lecture begins with review of basic anatomy and physiology.

-Pituitary is linked to HT by physiologic process known as neurosecretion.

-Neuropeptiodes bring info down to the pituitary which disseminate further messengers back to higher brain centers, pituitary, and distant organs

-Pituitary is the conductor, other enocrinologists prefer, “orchestrator”

NEUROSECRETORY PEPTIDERGIC NEURONS:
-Neurohypophyseal peptides and neurons: produced by supraoptic  / paraventricular nuclei in the hypothalamus

-Supraoptic/hypophyseal message is directed towards the PP

-ADH can stimulate ACTH in the AP and regular the adrenal production of cortisol

-The hypothalamus, via the AP, releases the tropic hormones like ACTH, TSH, GH, FH, FSH, prolactin

-Neuromodulatory peptides and neurons are interneurons.

-A network of capillaries surrounding the pituitary gland amplify/modulate/dampen the messages coming from higher centers

-Brief review of releasing hormones

-Note that GHRH only releases ONE hormone

	RELEASING HORMONE
	ANTERIOR PITUITARY HORMONE
	INHIBITORY HORMONE

	GNRH
	FSH, LH
	

	GHRH
	GH
	Somatostatin, 14 aa in length, opposes release

	TRH
	TSH
	Somatostatin, dopamine inhibits release

	TRH, VIP PH 127 (Vasoactive Inestinal Polypeptide)
	Prolactin
	Dopamine, GAP (if there is a lack of dopamine), hyperprolactinemia

	CRH
	ACTH, B lipotrophin, B endorphin
	


-Note that the above unit utilized negative feedback control.

-The level is regulated by these hormones which have a negative effect on the pituitary and hypothalamus and shut down the unit

-HT releases GHRH, stimulates AP, production of GH, targeting and induction of liver to produce somatomedins (IGF-1), serves the function of GH, growth and glucose metabolism, fat metabolism

-IGF-1 negatively feeds back at the level of the AP and HT and at higher levels

-GH production is extremely sensitive to higher messengers such as those which occur with sleep deprivation, stress, exercise

-HT(ACTH(adrenal cortisol production(negative feedback inhibition of AP and HT.

-ACTH is sensitive to higher messengers like circadian rhythms, stress, especially in psychiatric units

HYPOPITUITARISM:
-Recall the hierarch of loss:

-LH and GH are the first to be lost in the event of pituitary disease


-Evolutionary justification? Sick individuals will not be able to pass on their genome secondary to GH/FH loss


-TSH is the next hormone to go


-ACTH is one of the last to be lost


-ADH is the final hormone lost

Another review of common pathology:

	PROBLEM
	ETIOLOGY
	CLINICAL

	Gonadotropin deficiency
	Loss of GHRH
	Women: Amenorrhea, infertility, painful intercourse, breast atrophy, and loss of secondary sex characteristics

Men: poor libido, sparse beard

General s/s: long upper and lower extremities, characteristic of unicoid body habitus. Fine wrinkes of skin typical of GH/LH/FSH and testosterone deficiency

	TSH deficiency
	Low or absent TSH secretion
	Children: growth retardation
Adult: similar to s/s of hypothyroidism, decrease in energy, constipation, cold intolerance, and weight gain.

	ACTH deficiency
	Loss of ACTH
	Weakness, tiredness, dizziness when standing, pallor, hypoglycemia, fatigue, malaise, failure to thrive, postural hypotension

	Diabetes Insipidus
	Loss of ADH
Familial: Most common etiology. As isolated defect or associated with DM, optic atrophy, nerve deafness, bladder and ureter atonia (DIDMOAD syndrome)

Acquired: Idiopathic is approx 50%. Trauma (injuries to PP or HT)
Tumor: Rare, but craniopharyngioma may cause hypofunction

Other causes include sarcoidosis, infection, encephalitis, pituitary infarction
	Polydipsia, polyuria. Patient presents with excessive thirst .

Hypotension, volume loss, and shoc

WATER DEPRIVATION TEST: W/hold fluids for 8 hours. ADH secreted by pituitary gland. Reabsorption of water from kidney leads to concentrated urine. If you inject with ADH, desmopressin, no more concentration occurs due to feedback inhibition. In patients with DI, the plasma osmolarity goes to higher levels. When challenged with ADH, it will correct itself and concentrate. Diagnosis is either central (pituitary problem) or renal (genetic problem with kidney)

	DI and ACTH deficiency
	People who have ADH and concomitant ACTH deficiency will have adrenal insufficiency. ADH must have a reasonable GFR to work properly. 
	Without cortisol, the GFR falls. Little free water clearance. Don’t see potential DI due to lack of cortisol. After tx with ACTH, the patient will show signs of DI (polyuria) 

	Pituitary tumor
	A large tumor in the sella turcica can obliterate hormone producing cells.
	Headache, global hypofunction. Hydrocephalus, bilateral hemianopsia, temporal lobe epilepsy, EOM problems due to impingement on CN VI. Rhinorrhea due to CSF leakage through damaged nasal cavity. 

	Anterior pituitary tumors
	Functioning: Derive from normal hormone secreting cells. Prolactin secreting is the most common, then GH, then ACTH, then TSH or gonadotropin (extremely rare). 

Nonfunctioning tumor also possible like adenomas, carcinomas, sarcomas
	

	Posterior Pituitary Tumor
	Ganglioneuroma or astrocytoma, extremely rare
	

	Parapituitary tumors
	Cause pituitary deficiency if they are large enough. 
Pinealoma (ectopic)
Craniopharyngioma: common in kids with calcified mass lesions

Chordoma
Sphenoidal ridge meningioma
	Craniopharyngioma patients can present with varying degrees of pituitary hypofunction

	Hyperprolactinemia
	Anterior pituitary malfunction 
Cutting of stalk by a lesion or trauma so that dopamine can not feedback inhibit
Dopamine cannot get to secreting cells
Pituitary gland grows from a functioning, prolactin producing tumor
	Women: Galactorrhea, menstrual irregularity. Infertility

Men: Galactorrhea, visual field abnormalities, headache, EOM problems, AP dysfunction

Macroadenoma: Greater than 1 cm in diameter can grow to 3-4cm and take a long time for their diseases to manifest. 

	Cushing’s Disease
	Simply put, Cushing’s is adrenalhypercorticism. It is most commonly due to exogenously administered glucocorticoids. Classic Cushing’s disease is usually due to an anterior pituitary tumor, although the clinican should rule out other causes including:
-small cell tumor of lung

-adrenal nodular hyperplasia

Female predominant
	Weight gain, especially in the face and around the shoulders. Hirsutism, ecchymosis, purpura, muscle wasting, immune compromise. HTN, dyslipidemia, atherosclerotic heart disease, renal impairment, osteoporosis. 

Cushing’s disease caused by pituitary tumors may have symptoms of hypofunction including:
-Hypothyroidism

-Hypogonadism


Relative Resistance to Glucocorticoid Negative Feedback Inhibition: The Low-Dose Dexamethasone Suppression Test (see Figs. 12-46 B and 12-47 B).

The low-dose dexamethasone suppression test separates patients with Cushing's syndrome of any cause from those with normal adrenal function. Its principle is that dexamethasone suppresses pituitary ACTH secretion, has no direct effect on the adrenal cortex, and is more potent than cortisol, so that less steroid is required to achieve the same effect. It does not cross-react in most radioimmunoassays for serum or urinary free cortisol. It is a 17-OHCS, but because so little is administered its contribution to urinary 17-OHCS is negligible.

Dexamethasone substitutes for endogenous cortisol and inhibits ACTH secretion. The dosages used in the standard 2-d [1339] and overnight screening [1494] tests are two to four times the normal replacement dosage. If cortisol secretion is normal, even if it is the result of ACTH secretion by a pituitary adenoma, suppression is almost always normal; if cortisol secretion is only marginally increased, suppression may be only slightly abnormal; and if cortisol secretion is clearly increased, the lack of normal suppression by dexamethasone provides no additional information. [1470] [1495] Thus, the test may be useful for confirming the diagnosis of Cushing's syndrome but should be reserved primarily for patients who have only mildly increased urinary cortisol excretion or are thought to have a pseudo-Cushing's state. (William’s Textbook of Endocrinology, 1998), pp. 580. 

Two common screening tests for Cushing syndrome are the 24-hour UFC test and the overnight (ON) 1-mg dexamethasone suppression test.

· The 24-hour UFC test is an excellent indicator of overall daily cortisol production. Values higher than 3- to 4-times the upper limit of normal are very suggestive of Cushing syndrome, whereas values 1- to 3-times normal are consistent with either pseudo-Cushing or Cushing syndrome. Ensuring that the 24-hour collection for this test was adequate, by simultaneously measuring urinary creatinine excretion on the same urine sample, is important.

· The ON 1-mg dexamethasone suppression test calls for ingestion of 1 mg of dexamethasone at 11 PM, with measurement of an 8-AM serum cortisol the next morning. In healthy individuals, the serum cortisol should be less than 2-3 mcg/dL. Cushing syndrome may be excluded with a cortisol level less than 1.8 mcg/dL. 

· Unfortunately, mild Cushing syndrome often is difficult to distinguish from normal cortisol secretion or pseudo-Cushing syndrome, and the above tests can produce both false-positive and false-negative results.

· False-positive results for 24-h UFC or ON dexamethasone tests for Cushing syndrome may occur in individuals with obesity, alcoholism, chronic renal failure, affective disorders, anorexia, and bulimia. Strenuous exercise and illness raises cortisol secretion.

· Medications that increase corticosteroid-binding globulin, such as estrogen and tamoxifen, may cause appropriate increases in cortisol levels. 

· Finally, medications that facilitate the metabolism of dexamethasone, such as phenobarbital, phenytoin, and rifampin, may cause false-positive results with the dexamethasone suppression test. (From emedicine.com online journal, Cushing’s Syndrome) 
Dr. Kathleen Khin, October 30, 2002 9:00 am-10:00 am, Let’s Talk About Thyroid Screw-ups

Thyroid gland- colloid, parafollicular cells

-Thyroid hormones are T3 and T4

-Thyroid weights about 25g, 2 large lateral lobes connected in the middle by a broad isthmus

-Follicle is the functional unit

-Follicle composed of epithelium lined sac filled with colloid; stores hormones in the form of thyro-globulin. 

-Develops from Formen Caecum- a tubular evagination from the root of the tongue

-Grows downward anterior to trachea to reach its adult size 

-Excessive descent= substernal thyroid. Malformations of brachial pouch(result in intrathyroid thymus or PTH glands

-Thyroid gland makes T3 and T4, a small amount of reverse T3 as well

-T3 and T4 are bound by transthyretin and TBG

-Free t3 and t4 are biologically active; inhibit TSH

-Chronic TSH stimulation= GOITER(enlargement of entire thyroid gland

-Effects of thyroid hormone are broad and wide-ranging:

-Enhances catacholaminergic responses, promotes brain development, promotes muscle breakdown


-stimulates lipolysis


-promotes normal growth of bone and increases turnover rate


-stimulates formation of LDL receptors


-increases BMR and stimulates oxygen consumption

LABORATORY VALUES:

	Plasma TSH
	Suppressed in hyperthyroidism
	Elevated in hypothyroidism*

	TPO Ab (Peroxidase antibody) 
	Found in Hashimoto’s thyroiditis
	

	Thyroglobulin antibody
	Found in Hashimoto’s thyroiditis
	

	TSH-Rs Ab (Receptor stimulating Ab)
	Present in Graves disease
	

	TSH-Rb Ab (Receptor blocking Ab)
	Predictive of congenital hypothyroidism
	

	Ft3, Ft4
	Elevated in Graves disease
	


	CONDITION
	PATH
	CLINICAL

	Hyperthyroidism
	Hyperactive thyroid gland-in hypermetabolic state. Elevated levels of t3 and t4. 
Thyrotoxicosis.
Female predominant. Stimulation of beta adrenergic receptors. Causes lipolysis(weight loss and muscle wasting. 

Wide eyed staring gaze common in Grave’s due to stimulation of the levator palpebrae superioris.

Graves disease: most common cause of hyperthyroidism. 
TSH-R antibodies characteristic of graves, formerly called thyroid stimulating antibodies. 
	Palpiation, weight loss, tremors, staring gaze. 
Thyroid gland enlargement
Elevated T3 and T4
Radioactive iodine uptake is increased

“Hot appearing”thyroid on nuclear scan

Struma ovarii: Teratoma, a monodermal teratoma. Differentiation of a single abnormal tissue. Thyroid tissue becomes proliferative but usually seen in ovary. 

	Hypothyroidism
	Low levels of T3 and T4, consistent with cretinism and myxedema. High TSH usually present. Deficiency of thyroid tissue may be in the form of agenesis. Improper development, secondary to surgical removal. Hypothalamic and pituitary disease. 

Myxedema: mucinous substances in dermis
Cold, mentally dull, stupor and psychosis.

Hashimoto’s thyroiditis: most common cause of hypothyroidism
	Associated with Iodine deficiency
Hypoplasia
Hypopituitarism
Hashimoto’s disease

Cardiomegaly due to myxomatous degeneration

Interstitial edema in heart tissue

Cardiac muscle fibers swollen

Pericardial effusion

	Myxedema
	Female predominant. Again, adult hypothyroidism.
Metabolism is slowed, patients feel cold and lethargic, mentally dull. What’s mental dullness? 

Condition appears insidiously
	Coarse facial features

Macroglossia
accumulation of mucinous substance in dermis
Cardiomegaly

Bradycardia

Puffy skin

	Cretinism
	Endemic form is associated with iodine deficiency, offspring of mothers who are iodine deficient and goiterous. 
	Failure of normal mental and bodily development. Short stature, wide set eyes, coarse facial features

Neurocretinism: Deafness, spasticity, severe mental retardation. 

	Hashimoto’s Thyroiditis
Autoimmune thyroiditis
	Most common thyroiditis, most common cause of hypothyroidism. Females age 30-50. 
Lymphocytic infiltration

Increased incidence of lymphoma

Small and atrophic thyroid follicles

Present of autoantibodies
Oncocytic changes in thyroid called(Hurthle cell

HLA-DR5 and association with other autoimmune disorders.
Thyroid gland is moderately enlarged and firm; gland becomes small and fibrotic in late stages. Microscopically, there is destruction of the thyroid follicles and lymphocytic infiltration. Surviving cells are large, with abundant pink cytoplasm (Hurthle cells) 
	Painless enlargement of thyroid
Nodular in gross appearance
Firm to palpation
Hypothyroid symptoms
(hypothyroid state may initially appear transient) 

Hashitoxicosis: Very early stages of this disease, may present as a transient hyperthyroid as well. 

GENERAL HYPOTHYROID S/S:
Cold intolerance

Weight gain
Slow thinking
Menorrhagia, diminished libido

Sluggish DTRs, with “hung up”reflexes

Loss of body hair on scalp/lateral eyebrows



	DeQuervain Disease
Subacute Granulomatous Thyroiditis
	Age is 20-50, LESS FEMALE predominant. Enlarged gland with follicule distrption and neutrophil infiltration. Macrophages and giant cells resemble granulomas

May follow viral infection 
	Painful enlargement of thyroid
Self limited disease
Recovery complete, usually in 3-6 months
Hypothyroid symptoms

	Graves Disease
	Female predominant, ages between 20-40. Etiology, like Hashimoto’s, is autoimmune. Link to HLA DR3. 
Symmetric enlargement of gland and increase in vasculature. Also has association with several other autoimmune diseases. 

Due to excessive IGF production, there is accelerated bone loss and turnover. 
LABORATORY REFRESHER: 
-Suppressed serum TSH
-Elevated T3, FTIyf
-Increased RAIU

-Presence of TSH-R antibodies
-Increased BMR

	Lid lag

Stare

Exopthalmos- accumulation of fibrous tissue behind eye
Thyroid storm: condition that may occur in patients with graves disease. Not in every patient, but this is due to a sudden release of t3 and t4 into circulation. Excessive palpitations, afib, vfib, etc. 

Poor concentration
Hyperkinesia and rapid speech
Hyperdefectation!


	Riedel Thyroiditis 

(Struma) 
	Uncommon connective tissue disorder. Fibrosis process involin thyroid and surrounding neck structures. Gland is woody, firm, and compresses trachea.
May be associated with fibrosing process in retroperitoneum and may mimic infiltrative carcinoma. 
	Hypothyroidism in 50%

May mimic infiltrating granuloma

	Thyroiditis
	Hashimotos: autoimmune disease

Subacute lymphocytic thyroiditis- associated with hyperthyroidism. Uncommon.
Reidel’s struma


	

	Graves disease
	AKA Diffuse toxic goiter; primary thyroid hyperplasia. 
Most common type of hyperthyroidism

Age of onset is 30-500, female predominant
Immunologic etiology
Associated with HLA-DR3 and other conditions like Hashimoto’s and SLE
Gland is often 2-4x the normal size, fleshy, vascular. Stroma is exceedingly vascular and hyperplastic lymphoid tissue is present in the interfollicular parenchyma. 
Thiouracil(exaggerat
	Lid lag, stare
Atrial fibrillation

CHF
Thyromegaly
Pretibial myxedema, infiltrative dermopathy
Elevated Ft3, Ft4, RAIU and decreased TSH

	Diffuse NONtoxic goiter
	Diffuse enlargement of thyroid due to absolute or relative iodine deficiency. Due to goitrogenic substances. Usually euthyroid. 
Endemic type: etiology is I deficiency. More common in areas remote from the sea (Himalayas and Alps)
Sporadic tyle: Less common, female predominant
Gland is diffuse and moderately enlarged; thyroid may reach upto 250 g. Follicular hyperplasia and an increased # of acini.
Large goiter due to massive accumulation of colloid is called, “Colloid Goiter


	Increased TSH
Gland will normalize if Iodine is supplied or goitrogen is removed

	Multinodular goiter
	Transformed from long standing simple goiter. May be nontoxic or toxic (HYPERTHYROID). 

Irregular nodular enlargement of part or whole of gland; sometimes HUGE in size.  Pale brown, colloid appearance with nodules, areas of hemmorhage, cyst formation, fibrosis, calcification. 

	Not associated with EXOPTHALMOS or dermopathy
May be symptom free
Complications include pressure on trachea
Occasional obstruction of SVC
May cause asphyxia with hemorrhage into nodules


	Thyroid Cancer
(General)
	Stage I=Intrathyroid
Stage II=No fixation to surrounding structures, moveable cervical mets

Stage III=Local fixation or fixed cervical nodes

Stage IV=tumors with distant mets
Histologic type is of much greater significance in estimating prognosis of thyroid cancers

	Thyroid Carcinoma
(Papillary)
	More common infemales, predisposing factors include external adiation. RET protooncogene mutation plays a role in papillary and medullary carcinoma. Plays a role in MEN II syndrome
Papillary Carcinoma is the most common type of thyroid cancer

Any age, including childhood

Firm mass with ill defined borders, may be multifocal
Shows arborizing papillary structures with cellular stratification and atypia. 
Calcified, laminated psammoma bodies are seen in approx 50%. 
Follicular elements sometimes present


	Painless anterior neck mass
Metastatic enlargement of cervical node is often first sign
Primary lesion is small and often remains occult

Good prognosis
10 yr survival approx 80%

	Throid Carinoma
(Follicular)
	10-20% of all thyroid malignancies. Age is 50-60 for peak incidence. Again, female predominant. 
Small, well demarcated lesions that may extend beyond thyroid into surrounding neck structures. 
Hemorrhage and necrosis is common
Adenocarcinoma with follicular elements of varying differentiation
Papillae and psammoma bodies absent
	Presents as solitary, enlarging thyroid nodule

More aggressive than papillary carcinoma
May cause invasion of blood vessels
Hematogenous spread to brain, bones, lung
Prognosis dependent upon grade/age.
Widely invasive 10 yr survival rate is 45%

	Thyroid Carcinoma
(Medullary)
	Approx5% of thyroid cancer
Arise from parafollicular C cells (neuroendocrine carcinoma)
Age usually greater than 40
Ocasionally seen in young adults and children
Occurs in familial forms or sporadically
Familial form presents as MEN II or MEN III
Nests of irregular groups of small cells separated by hyaline or amyloid containing stroma. 
	Calcitonin levels elevated; secreted by tumor cells. Calcitonin levels are prognostic
Lymphatic and hematogenous spread
Overall 5 yr survival is approx 50%

	Thyroid Carcinoma
(Anaplastic)
	Undifferentiated, rapidly growing

BAD
Extensive local invasion
	Tracheal compromise

Dyspnea
Extremely aggressive, death within 1 year

Unresponsive to sx/chemo

	Thyroid Adenoma
	Well demarcated, solitary, discrete, small <4cm nodule. 
1. Complete fibrous encapsulation
2. Clear distinction between architecture inside and outside capsule
3. Lack of multinodularity in remaining gland
All adenomas contain follicles of different size
Hurthle Cell Adenoma: Consists of oxyphilic cells with abundant granular cytoplasm. 

	FNA is reliable for diagnosis
Must differentiate from carcinoma
Complications:
Cystic degeneration: Cysts filled with brown turbid fluid and blood
Hemorrhage into adenoma: Rapid, painful enlargement of mass

	Ectopic thyroid
	Thyroid develops as a median outrowth from floor of pharynx (foramen cecum) which descends into the neck(as thyroglossal duct(thyroid. May be found anywhere along line of thyroglossal duct. Most often found at base of tongue

	Thyroglossal duct cysts
	Midline cyst anterior to trachea; spherical or fusiform swellings rarely larger than 3 cm. May form a fistula. 


Dr. Levine, Clinical Thyroidology, October 31, 2002, 9:00 am-12:00 pm

I. Hypothyroidism, Clinical features
-Fatigue, dry skin, cold intolerance, hoarseness, many many symptoms including hear loss and myxedema

-Slow, tonal quality, Hoarse, slow voice, constipation, emory loss, decreased concentration

-Myxedema around the eyes: swollen under the lids, characteristic of low thyroid function in the adult

-Loss of lateral third of the eyebrow, ascites and fluid retention

-CXR: pericardial effusion

-Pretibial edema, also occurs with hyperfunctioning

-Apathetic look, dry skin

Etiology:
-Hashimoto’s, surgical removal, ablation, irradiation, thyroid gland I, pituitary and hypothalamic disease
-Autoimmune lymphocytic infiltration; most common is Hashimoto’s 
-Radioactive iodine ablation is second most common, tx for hyper may unfortunately induce hypofunction
-Hypothalamic disease is a tertiary cause of the disorder

Cretinism / Juvenille Hypothyroidism
-Born with hypothyroidism, short stature, MR, other congenital abnormalities. Uncommon now, more so before the 1970’s
-Macroglossia, hoarse cry, umbilical and femoral hernias, mothers describe them as being, a sleepy excellent baby

-Spot test for thyroid function available (Spot t4 screen) 

-Hypothyroidism can occur later in life; may not be congenital 

-Again, dry skin and edema around the eyes are characteristic. Delayed dentition is another sign of juvenile hypothyroidism

-Delayed menses and short stature. Inability to concentrate, tired all the time

Workup for thyroid disorder
-Get a FMHX. Hashimoto’s runs in families. History is of extreme importance

-Complete physical exam and thyroid palpation

-Thyroid function tests like T3, T4, TSH, etc. 

-Look for loss of lateral 1/3 of eyebrow, check for effusion, dry skin, and pretibial edema, etc. 

-Indicators of thyroid problems: vitiligo, diabetes, pernicious anemia, all signs of immune disease

-Exposure to iodine, radiation exposure, IVPs, myelograms, etc. 

-Drugs containing iodine: Amiodarone, Lithium, Expectorants, etc

-Excessive amounts of accumulated iodine may paradoxically induce a hypothyroid states

-More common in the elderly

Diseases that mask hypothyroidism

-Alzheimers, HTN, renal failure, dementia, psychosis, Parkinson’s 

Lab evaluation of Hypothyroidism
-Most valuable test is the TSH

-FTI or FT4

-Thyroid autoantibodies
-Thyroid scan or US only to evaluate suspicious structural abnormalities

-TSH is key; provides information about thyroid gland function and pituitary feedback system

-Elevated TSH(Hypothyroidism (Except in case of primary pituitary tumur)

-Suppressed TSH(Hyperthyroidism
-TSH is extremely sensitive

-Free Thyroxine Index: Combination of total T4 (free and bound to plasma protein) AND develops a ratio between that and T3 resin uptake. T3 resin uptake, unfortunately, has nothing to do with T3. It is an indirect test. 

-Elevation of TSH is more sensitive than T4 for detecting disease. 

Incidentally, Let’s throw in a case study:
-Vertical wrinkling in the male is suggestive of hypogonadism

-Vitiligo also present

-Loss of body hair

-Ball sac is smooth and shiny

-Small testes, and loss of public hair

-Obliterated sella turcica, large pituitary tumor

-Secondary hypothyrodism

-Primary: TSH is increased, + thyroid antibodies (thyroid damaged)

-Secondary: Undetectable TSH, no antibodies (pituitary damaged)
-Tertiary: Undetectable TSH, no antibodies (hypothalamus damaged)

Systemic effects:
-Cardiomegaly, Congestive Heart failure, Chronic CPK elevations

-CAD, bradycardia, depressed contractility, patients lethargic and inactive 

-Altered mental status, comorbid, massive coronary insufficiency

-Increased lipid levels. Hyperlipidemia, incidence of hypercholesterolemia increases significantly in women after age 40

-20% of cases of high cholesterol in older females may be due to hypothyroidism
-Cognitivie dysfunction may also result. 

-Slow, drawn out speech, decreased responsiveness to others, slowing of the mind. 

Reproductive function and thyroid disease

-Menstural disorders, pregnancy management is an important issue, infertility common

Subclinical Thyroid Disease

-With advent of sensitive TSH assays, an abnormal serum TSH in an asymptomatic patients with a normal free Thyroxine level may be classified as subclinical

-What do you do with the asymptomatic patients? 

-Normal T4, FT4, normal FTI. TSH elevated

-Exclude other causes of elevated TSH

-What can elevate TSH?
-Non thyroidal illness, pulsatile TSH secretion, falsely elevated assay, adrenal insufficiency, drugs, TSH producing adenomas. Don’t put infallible faith in labs

-Common causes of subclinical hypothyroidism include: Autoimmune thyroiditis, Graves disease (treated), Lithium, Iodine containing medications

-Screen for cardiac effects, lipid effects, neurobehavioral effects

Tx of subclinical disease

-Hmmmmmm….. treat if they are symptomatic

-If they have + antibodies (autoimmune thyroiditis)
-are, younger

-have TSH levels greater than 10 

-Withhold T4 in patients who are asymptomatic and older

-Withhold T4 in patients with cardiac disease, in the aged

-Individualize therapy in patients with TSH between 5 and 10. 

Myxedema coma:
-Patient who comes in unconscious, hx of hypothyroidism, has a concomitant illness

-Rare, treatment is directed against coexisting illness

-Patients often hypothermic

-Insert slide of big-headed, unconscious woman here. 

-Mortality rate is extremely high for patients in myxedematous coma

Treatment begins once patient is diagnosed:
-TSH elevaion is rarely transient in the presence of diagnostic signs, symptoms, or suppressed T4

-Therapy of choice is the proper dose of levothyroxine

-Proper dose of stable, branded levothyroxine

-Lightly “right” for life until advanced age

-Dessicated thyroid is obsolete because of their cardiac burst effect

-Doses range from 25-300 micrograms… holy moly. 

-Target dose of 100 mcg incorrect for many patients, including those who are elderly, with CVD.

-START LOW AND GO SLOW

-6 weeks required for normalization of TSH levels

-Remember the risk of silent myocardial ischemia; these patients already have a sedentary lifestyle

-Ischemia unmasked with thyroid replacement therapy. 

-Osteoporosis: May occur as an effect of LT4 overdosage. Thyroid hormone causes increased turnover of calcium 
Follow up monitoring:
-3 months after replacement dose established

-TSH measured annually

-Compliance is the biggest problem

-Some people need to be followed by an endocrinologist

-Medication relatively inexpensive

-Age, degree of hypothyroidism, concurrent illness, and concomitant drug therapy all help with determining individual thyroxine requirements

-Often takes 6 weeks for normalization of thyroid hormone

-For full blown, begin with replacement dose and increase dose as necessary every 2-3 weeks. Start with ½ dose replacement, go slow go slow go slow. 

-In pregnancy, the thyroxine demand is increased in 2nd and 3rd trimester. Continue throughout pregnancy 

-NO ROLE for dessicated thyroid hormone( for patients taking these meds, try to titrate Lt4, switch to levothroid

II. Thyroiditis

Types, Overview
-Acute suppurative

-Subacute granulomatous, or DeQuervain’s disease

-Painless, silent, and post partum

-Hashitomto’s Chronic Lymphocytic

-Hashimoto’s Thyroiditis: HLA-DR-5, goiterous disease. 

Laboratory Diagnosis of Thyroiditis
-Antibodies

-FTI and TSH RIA

-ESR may be elevated

-Radioactive thyroid scan

-Biopsy

Thyroid directed antibodies

-Tsab is seen in Graves

-Thyroid blocking antibodies( adult agoiterois hypothyroidism

-Thyroglobulin antibodies, thyroid microsomal antibodies

-Tg should be used for screening; consequence of an autoimmune thyroid destruction

Subacute Thyroiditis
-PHASE 1: Hyperthyroid and painful, increased T4, decreased T3, RAIU; TSH decreased or normal

-PHASE 2: Hypothyroid: increased TSH, decreased T3, T4, increased RAIU 

-Be careful with starting on levothyroxine!!!!!!!! If you have increased Radioactive Iodine Uptake, wait a bit. That is not characteristic of hypo-thyroidisim. 
-PHASE 3: Remission: normal lab tests
-Each phase lasts for approx 3 months

Management of SAT

(Hyperthyroid phase RAIU

If high, treat for hyperthyroidism

If low, symptomatic Tx

(Hypothyroid phase

No symptoms, no RX

If symptoms, T4 for 6 to 12 months

BETA BLOCKERS are excellent tx for hyperthyroid phase. They decrease tremor and catecholaminergic effects

Incidence of Post Partium Thyroiditis
-Japan 5.5% at three months

-Sweden 6.5% at 2-4 months

-Wisconsin 11.3% at 6-12 weeks

-Bronx 1.9% at 12 weeks

-First phase is hyperthyroid, may resembe a sort of psychosis. Phase two is the hypothyroid phase resembling depression 

-Some patients persist in being hypothyroid

-If goiter is over 40 gm( persistent

-If thyroid under 40 gm(transient

Remission likely if patient has a small gland and low antibody titer

Difference between SAT and Post Partum Thyroiditis?
-SAT has giant cells, granulomas, viral antibodies

-PPT has lymphocytic infiltration, no pain, no prodrome, no antibodies

-SAT: + pain, +prodrome, + antibodies
-PPT: - pain, - prodrome, - antibodies
-PPT: recurrent, familial, + persistent goiter, + antibodies???? 

-Schmidt Syndrome: Hashimoto’s associated with adrenal insufficiency. Another autoimmune disease
-Cardinal sign of addison’s disease is a darkening of the skin. 

Graves Disease 

-Antibody binds to TSH receptor, hyperfunction and hyperthyroidism

-Later: hypothyroidism due to thyroid destructive therapies or natural history of disease progress

Etiology of Hyperthyroidism

-Toxic diffuse goiter (most common(Graves) 

-Toxic adenoma

-Toxic multinodular goiter (Plummer’s disease) 
-Painful subacute thyroiditis

-Silent thyroiditis, iodine induced hyperthyroidism, pituitary TSH tumor, trophoblastic disease, excessive ingestion of thyroid

-Struma ovarii: trophoblastic thyroid tumors developing in the ovaries!

Signs of Hyperthyroidism:
-Diaphoresis, tremor, tachycarida, exopthalmos, visible goiter

-Palpiations, diarrhea, sudden paralysis, patients extremely nervous, eye changes, heat intolerance, pretibial myxedema, weight loss, exertional intolerance

-“NO SPECS”CLASSIFICATION
-No signs or symptoms

-Only signs, no symptoms

-Soft tissue enlargement

-Proptosis

-EOM involvement

-Corneal involvment

-Sight loss

-Pretibial myxedema is typically non pitting

-Proptosis can be unilateral 

-H and P should include: Pulse, rate, rhythm. Neuromuscular exam, eye exam, dermatological exam, cardiovascular and lymphatic examination

-High systolic blood pressure with wide pulse pressure

-Plummer’s disease: Usually elderly patients presenting with atrial fibrillation. 

-Differential Diagnosis: SAT, silent thyroiditis, Iodine induced hyperthyroidism, Factitious thyroxine induced hyperthyroidsm, Drugs, Severe illness

LABORATORY EVALUATION
-Free TSH is the best test, must use a sensitive test. Low value(Hyperthyroidism, most accurate today is the third generation assay 

-Free T4, FTI

-T3RIA, FT3

-TAT, FSI, Trab in selected areas

-RAIU and scan 

Low TSH and high T4, what are the causes?
-SAT, Iodine, thyrotoxicosis factitia, ovarian strumi, metastatic thyroid CA after thyroidectomy

-Atrial fib and tachydysrhythmias common

Subclinical Hyperthyroidism
-Normal Ft4, FTI

-Normal T3RIA

-TSH, unfortunately, is below normal!!!!

-Exclude other causes of TSH. Patients may be symptomatic or asymptomatic

-Causes include: Euthyroid Graves disease, Multinodular goiter, excssive hormone replacement, single hot nodule

-Atrial fibrillation can still occur

Approach to the Subclinical Thyroid patient:
-Hypothyriod pt on T4 if TSH is low, reduce the dose

-Pt on appropriate T4 for Ca, keep TSH 0.1 to 0.5

-In asymptomatic patients, repeat TSH

-24 hour RAIU and scan is indicated

Treatment for Graves Disease

-Surgery, antithyroid drugs, radioactive iodine*****

Individualize therapy:
-Age,size of goiter, type of goiter, facilities available, severity of disease, etc. 
Surgical treatment:
-Cold nodule, suspected cancer, surgery is indicated

-Second instance is a large, multinodular goiter that goes substernally

-Other than that, there are several disadvantages including:

-permanent hypoparathyroidism, impairment of the voice

-wound complications, do not send a patient in thyroid storm to surgery 


-Recurrent hyperthyroidism 

Remission predictors:
-Young, muld symptoms

-Soft goiter, control of symptoms with a small dose of drugs

-small goiter

-Age less than 20 years( indicator for medication success 

-1 to 2 years of therapy often required, testing for follow up confirmation of remission is required.

-Iodine 131 therapy is safe, rapid, 100% relief of hyperthyroidism

-Drugs preferred to surgery

-Disadvantaged include varying degrees of sensitivity, genetic changes, theoretic possibility of neoplastic induction (unlikely)

-Hypothyroidism may occur

Contraindications to radioactive iodine:
-Tracheal compression, pregnancy, low Iodine uptake
-Thyroid storm

Relative Iodine contraindications:
-Children under age 18

-Large, multinodular goiter

-Transient thyroiditis

-Severe hyperthyroidism 

Thyroid Storm:
-Rare, exotic

-Due to infection, manipulation of gland during surgery, trauma

-Massive outpouring of thyroid hormones

-Management is complex. Iodine, antithyroid drugs, and beta blockers are required. 

III. Case Management and Integration, Reward for those who stayed, Strutcural Abnormalities

-Uptake in normal gland is diffuse, pyramidal lobe often seen

-RAUI that is dark, homogeneous, indicates a diffuse goiter

-Multinodular goiter: uptake is rather disproportionate, areas of increased uptake, decreased uptake, etc

-Heterogenous uptake: perhaps a toxic, multinodular function?
-Causes of goiter include iodine deficiency; most cmmon

-Goiters can enlarge to over 300 grams from 15-20 grams

-Scans can show multiple areas of nodularity

-Importance of the scan is that multinodular goiters are RARELY cancerous. 

-Prominent cold nodue( consider CA. They do not pick up radioiodine

Thyroid Nodules

-4% prevalence, more common in the elderly, more common in females

-75% are solitary, over 95% are benign

-4% are malignant. Thyroid cancer is rare

-Factors that favor benign thyroid disease:

-FMHX of Hashimoto’s

-Family Hx of benign thyroid nodule


-Dx of hypo or hyperthyroidism


-Pain or tenderness associated with nodule


-Soft, smooth, mobile nodule


-Symptomatic w/nodule is most lilely benign

-Factors that favor malignancy

-Age (young and old)

-Males 2x than females


-Nodule plus dysphagia or hoarseness


-Hx of external neck irradiation


-Firm, hard, irregular fixed nodule


-Presence of cervical lymphadenopathy


-Previous hx of thyroid cancer

Other thyroid nodules

-Single, hot nodule(autonomously functioning, usually not malignant


-Incidental small thyroid nodule


-Nodule in pregnancy


-Nodule in childhood

Lab evaluation of a thyroid nodule


-Bloodtests


-Antibodies


-Baseline serum thyroglobulin (increased in CA, graves, very non-specific)


-Calcitonin if family hx of medullary CA

-Radionucleide scanning


-Ultrasonograpghy


-FNA biopsy


-Clear fluid on the FNA biopsy is indicative of a parathyroid cyst 

Management post FNAB:

-Malignant requires surgical inervention


-If negative, monitor carefully; many repeat FNA is 6-12 months


-If nodule enlarges, rebiopsy


-If suspicios, remove surgically


-If non diagnostic, repeat biopsy; if still non diagnostic, may follow up.


-CANCER-surgery


-COMPRESSION-surgery


-COSMETIC-surgery

Types of Thyroid Cancer


Papillary


Follicular-spreads hematogenously to distant sites like lung and bone. KEY to clinical management


Anaplastic: Extremely poor prognosis; patients do not respond to surgery, radiotherapy, exceedingly dismal prognosis


Mixed Papillary and Follicular: usually act like papillary


Papillary metastasize by local extension in the neck. Go to the neck, cervical lymph nodes, rare extension


Medullary: associated with other endocrinopathies like pheochromocytoma


Case: Large, hard, fixed nodule on male. Malignant on biopsy. Cold on radioactive scan. 

Predictors and risk factors of differentiated thyroid cancer


-Age


-Sex


-Cell type, size of primary, single or multifocal, LN involvement, and distant mets


Low risk group:

-Women under 50, men under 40, regardless of pathology. Risk of death is 4%. Women do better, young do better regardless of pathology


Intermediate risk:

-Papillary carcinoma, women over 50, men over 40


-Risk of death to 21%


High risk:

-Women over 50, men over 40


-Follicular carcinoma, increased risk of carcinoma


-Risk of death approaches 40%

Treatment of differentiated thyroid cancer


-Surgery is first line, radioiodine, t4 suppression of TSH, external radation, chemotherapeutics


-20x dose of radio-iodine required for post-surgical clean up of cancerous thyroid remnants


-Rescanning often required, etc. 


-Hormone replacement. 

Surgery:

-Near total thyroidectomy


-Major structures should not be sacrificed


-Remove pre and paratracheal lymph nodes


-Resection, modified neck resection if required.


-Post op management will include monitoring, lab values, scans, med


-Suppress TSH if low risk 


-For high risk, withhold t4 and iodine for 6 weeks and then scan with RAI
TSH suppression

-Thyroid cancers have more affinity for TSH


-Suppresion is the goal for post operative patients

Dr. MA Khin, MBBS, MD, PhD, DCP, All things Adrenal, November 1, 2002, 8:00-9:00 am

Notes begin with a review of global adrenal function
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Some adrenal pathology with associated laboratory findings: 
-Ectopic cortisol prodiction due to tumor more common in males (thymoma, islet cell)

-Cushing’s and Conn’s is HYPOKALEMIA!!!!!

-Hypokalemia equals metabolic acidosis

-MEN II is PCC, medullary carcinoma of the thyroid + parathyroid adenoma
-MEN III is MEN II + mucocutaneous neuromas

	DISEASE
	MORPH/PATH
	LAB
	CLINICAL

	Endogenous Hyepercotisolism

	Excess cortisol and other glucocorticoids.
Approx 60% of cases is due to pituitary bases hypercorticism

Cushing’s disease: Increased ACTH from pituitary

-Adrenal Hypercortisolism (approx 20%) is due to hyperplasia or tumor of adrenal cortex

-Ectopic Hypercortisolism (approx 20%) is due to non endocrine tumors that produce ACTH. 

Female predominant!
-Iatrogenic: may also result from long term overuse of steroids
	ACTH increased or decreased

ACTH increased in cushing’s disease

Hyperglycemia
Hypokalemia
Increased serum cortisol
	Moon facies

Truncal obesity

Buffalo hump
DM
Hyperpigmentation (due to increased ATCH and para-stimulation of MSH)
Thinning of skin

Osteoporosis

	Adrenal Adenoma
	Grossly, circumscribed, encapsulated lesion. Golden cellow appearance. Large, lipid laden cells similar to those of normal zona fasciculate. Carcinomas difficult to differentiate from adenomas. Only invasion and mets are indicative of malignancy

	Conn Syndrome
	Primary Hyperaldosteronism

Hypersecretion of aldosterone

Sodium retention

Causes include:
-Adrenalcortical adenoma or may be due to hyperplasia of zona glomerulosa
Female predominant

-30 to 50 is an age range
	Hypokalemia
Hyporeninemia
Metabolic alkalosis
Urinary K excretion
Hypernatremia
Plasma aldosterone level +++
Plasma renin level DECREASED
	HTN
Volume expansion

Hyporeninemia may be cause in hypertension in Conn’s syndrome (due to Sodium and fluid retention) 

	Congenital Adrenal Hyperplasia And Virilism
	Inborn enzyme defects

Inhibition of cortisol synthesis
Feedback overproduction of ACTH
Adrenal hyperplasia (causes overproduction of adrenal hormones not affected by enzyme defect(Cortisol decreased with increased ACTH
Overproduction of other adrenal hormones


	Adrenal androgens increased
	Virilization at birth
21 hydroxylase: presents at birth with virilization in females, cryptorchidism, hypospadias in males; salt wasting due to aldosterone deficiency

ADRENAL VIRILISM: Seen in adults due to adrenocortical hyperplasia, adenoma or carcinoma. Increased secretion of androgenic hormones results in virilism. 

	Glucocorticoid Remediable Aldosteronism
	Familial dominant inheritance. Abnormal hybrid gene.

11B hydroxylase aldosterone synthase gene at fault.

ACTH now stimulates aldosterone production


	Increased ACTH
Increased Aldosterone
	REMEDIABLE: If glucocorticoids are administered, ACTH levels will be suppressed (decreased). Since ACTH is linked to aldosterone secretion, decreases in ACTH will lead to concomitant decreases in aldosterone

	Addison’s Disease and other 
Hypoadrenalistic derangements
	Primary adrenocortical insufficiency. Results from cortical destruction. 
Causes include:

Idiopathic adrenalitis        
Amyloidosis
Metastatic carcinoma
Hemochromatosis
Tuberculosis and histoplasmosis
	Decreased plasma cortisol

Decreased serum sodium

Decreased serum glucose

INCREASED serum potassium
	ACUTE ADRENAL INSUFFICIENCY/CRISIS: Rapidly progressive illness presenting with shock. Association with septicemia.

WATERHOUSE FRIDERICHESEN SYNDROME: Massive adrenal hemorrhage leading to insufficiency. DIC with widespread hemorrhages in skin and other organs. (remember the link to meningococcemia?) 

CHRONIC ADRENAL INSUFFICIENCY: Insidious development. S/S of malaise, loss of body hair, menstrual irregularity, hyperpigmentation. May cause acute failure and arrhythmia

	Secondary Adrenocortical Insufficiency
	Due to decreased ACTH production, caused by destructive lesions of pituitary or hypothalamus. Adrenals show variable atrophy.


	Near normal aldosterone levels

Decreased ACTH

	May occur when large doses of glucocorticoids are given for their anti-inflammatory effects. Treatment extended beyond 2-3 months may lead to prolonged CRH and ACTH Suppression. If the exogenous tx is abruptly stopped, the hypothalamus and pituitary will not be able to appropriately respond. Patient may develop s/s of chronic insufficiency and perhaps crisis. Use alternate day regimens if possible!

	PCC
Pheochromocytoma
	Tumor arising from medullary chromaffin cells. 90% are sporadic. 10% associated with the familial (MEN) syndromes. 
These are circumscribed, gray to brown tumors, usually small but occasionally large?!?. 
Necrosis, hemorrhage and cystic changes are common.

Age of onset is often 40-60 (peakincidence) 
	Increased plasma catecholamines

Increased urinary catecholamines

Vanillylmandelic acid test is pathognomonic for PCC/in urine
	Anxiety
Tremor
HTN
Visual disturbances

Hypertensive crisis

	Ganglioneuroma and neuroblastoma
	GN: Benign tumors composed of mature ganglion cells and nerve fibers. Well circumscribed and encapsulated. 
NB: Highly malignant tumors arising from neural crest cells. GN and NB are benign and highly malignant variants of the same tumor. Intermediate levels of differentiation can exist. 
Most arise from adrenal medulla. 
Neuroblastoma is one of the most common solid tumors of childhood. 
Most arise within the medulla or adjacent retroperitoneal tissues; other sites like the sympathetic chain, post. Mediastinum, pelvis, brain. 
NB presents as a soft, lobulated mass with necrosis, hemorrhage, cystic change, and calcification

Homer-Wright pseudorossettes: small primitive cells in solid rosettes. 
	CLINICAL:
Abdominal mass with anema, fever, and weight loss. NB is highly malignant and masses are common. Two patterns are recognized:
1) HUTCHINSON TYPE NB: Extensive bony mets to skull and orbit with exopthalmos. 

2) PEPPER SYNDROME: NB with massive mets to liver
Prognosis depends on age of ddx; better prognosis in younger patients. Metastatic, 5 yr survival is approx 30%

GANGLIONEUROMAS:
Surgical resection is curative 

	Paraganglioma
	Tumors of extra adrenal paraganglia that arise from neuroendocrine cells. Age of onset is 30-60. Arise from paraganglia like carotid body, glomus jugulare, vagal body, aortic body, and sympathetic chain. Paragangliomas are more often malignant. 


Dr. Gorman, November 1, 2002, Glucocorticoid Phamacology 9:00 am-11:00am

Overview: Hypothalamus(Anterior Pituitary(Adrenal Cortex
Adrenal Cortex: Gluco-corticoids, mineralicorticoids, androgens

Real world example( Brain under stress stimulates the hypothalamus. Via CRF, the anterior pituitary is told to pump corticosteroids out of the adrenals

Precursor of cholesterol is pregnenolone. ACTH activates desmolase and is the rate limiting step. 

Circadian rhythm( secretion highest pre-waking

Psychological stimulants function to increase cortisol as welli

Corticosteroid tries to mimic the natual cycle

Cortisol(protein catabolism, muscle, gluconeogenesis, fat mobilization

Anti-inflammatory: Lysosomal stabilization, decreased lysosomal rupture

Decrease capillary permeability: WBC migration decreased, vasodilation

Cortisol binds the glucocorticoid receptor, dislodging the HSP90; actis on DNA in nucleus to alter transcription

Slow onset and lag time typical of nuclear hormones

Duration depends partially on turn over

I’m not a chemist, so I won’t test you on pharmacology, so….

Mineralicorticoid: Na+ retention to increase blood pressure. Increases tubular resortion of Na/secretion 


-Hypolakemia type effect: maintains low potassium


-Aldosterone increases K excretion


-Excessive aldosterone leads to hypokalemia


-Inceases blood volume and blood pressure and cardiac output

Addison’s: Deficiencies in glucocorticoid and mineralicorticoid priduction


-Low sodium, high potassium

Primary aldosteronism: Hypersecretion of aldosterone


-HTN, water retention, hypokalemia


-lose potassium/retain excess Na+

Cushing’s: Hyperadrenalcorticisim


-Fat distribution, buffalo hump


-Hypertension, edema, and puffy face.


-Muscle atrophy and weakness


-Osteoporosis… adrenal diabetes 

Therapy principles:

-Anti-inflammatory , sodium retention

Corticosteroids: cortisol like structures, possess varying degrees of gluco/mineral activity. 

-1:1 means an equal gluco/mineralocorticoid activity


-Hydrocortisone is a 1:1 steroid

Considerations in therapy, obviously, relate to selectivity and duration of action. 

NOTE THE FOLLOWING DRUG INTERACTIONS:
-Do not mix ASA and indomethacin with anti-inflammatories because of GI ulcers/stomach upset

-Estradiol: one of the most common prescriptional elements is the birth control mixing. “Negative interactions”occur, but she didn’t specify exactly what those are

-Erythromycon


	DRUG
	MECH
	KINETICS
	ADVERSE/SE/CLINICAL

	Hydrocortisone
	Antiinflammatory for local effects like tendonitis, etc. 1:1 steroid, frequently DOC for adrenal steroid replacement, addisons, insufficiency. Available OTC

Factors influencing:
-1% hydrocortisone, low systemic absorption OBVIOUSLY

-Hydrocortisone to tx diaper rash( be careful of systemic absorption through the ASS. Use with care in very young
Increased ratio of systemic absorption when applied to the ass, the scalp
SPECIAL CONCERNS:
Cataract formation

Osteonecrosis
Growth retardation

Adrenal suppression
	Short acting
Liver metabolism
Oral 
Injection
Topical
	Low incidence of systemic absorption

Mild irritation with long term use

Catabolic effects

Edema, weight gain, insomnia possible

Hypokalemia, hypertension SE wih mineralicorticoids
Adrenal suppression with long term use, more problematic with long term steroids

CONTRAINDICATIONS:
Immunocompromised

HTN?
Caution in diabetics, liver dz, post- menopausal women , infants, kids
DRUG INTERACTIONS:
Anticholinesterases

Cholestyramine
ASA/indomethain

Adverse effects on liver metabolism,
ADVERSE EFFECTS:
Insomnia, nervousness, weight-gain, immunosuppression, poor healing is a special concern. Catabolic effects, medication induced hyperglycemia



	Prednisone 
Methylprednisolone
	More potent anti-inflammatory agent, less mineralicorticoid. Anti-inflammatory and immunosuprressive. Appropriate if mineralocorticoid contraindicated. Ratio of anti-inflammatory to sodium retaining properties is >>> 1:1.

Major inflammatory conditions 
	Shorter acting
Methylprednisolone can be given IV
	Inappropriate Addison’s disease
Inappropriate for osteonecrosis
Lower risk of edema, hypertension

Indications:
Arthritis, Inflammation, SLE, osteoarthritis. 

Special applications for methylprednisone:
Optic neuritis
Treat relapses of MS
Progressive MS

	Beclomethasone
	Highly potent, used for chronic bronchia asthma. Recall lag times. 
	Inhalation
Low systemic absorption

	Useful in reducing swelling in rhinitis

Less systemic effects

Severe asthmatic attacks mandate use of beta agonist

	Betamethasone
	Given IM to pregnant women at risk for premature delivery to stimulate fetal lung development. May also be given to females with C.A.H. to ensure proper fetal development. 
	IM

Long acting
	Promotion of fetal lung development

Adrenal suppression is more likely with the longer acting steroids

	Dexamethasone
	Very long acting. Use causes adrenal suppression via feedback
	Longer acting
	Used from dexamethasone suppression test. 

Shrink adrenal tumor prior to sz

	Aldosterone

(Mineralicorticoid)
	Major adrenal mineralicorticoid. Binds to receptors in the kidney and acts at nuclear receptor. Increases translation of proteins and enzymes, promoting Na+ and water resporption. Produced by adrenal gland and regulated by renin and angiotensin. Two different ways of regulation. 



	Fludrocortisone

(Mineralicorticoid) 
	Aldosterone like agonist. Has anti-inflammatory and salt retention ratio of 1:25. Hmmmmm Given for adrenocortical insufficiency, especially severe cases. Also used in severe, chronic hypotension. Adverse effects include hypertension and hypokalemia, edema. 
Contraindications include: cardiac disease, HTN. 
Cauton in: hepatic impairment and osteoporosis
Drug interactions: Rifamycin, barbiturates (effect metabolism) 



	Adrenocorticoid Steroid Antagonists
	Agents that block production of steroids. In disorders of hypersecretion, these agens may be of use. 



	Aminoglutethamide

(antagonst)
	Blocks the rate limiting step of cholesterol to pregnenolone. Increases steroid clearance. 
	
	Used for breast CA, prostate CA, and Cushing’s Disease (with Ketoconazole) for adrenal tumor

Will affect androgen production

ADVERSE EFFECTS:
-GI side effects, hypotension, dizziness, weakness, drowsiness. 
CONTRAINDICATIONS:
Pregnancy, hypothyroidism 

	Trilostane

(antagonist) 
	Inhibits synthesis of gonadal and adrenal steroids. 
	
	Without gastrointestinal/GI side effects

	Miferpristone
(RU486)
	Antagonist at the glucocorticoid receptor; progesterone antagonist. 
	Long hours
	Used to tx Cushing’s secondary to adrenal tumor
Used to induce early abortion
May cause miscairrage

	Ketoconazole
	Inhibits gonadal and adrenal synthesis. Inhibition of P-450 ystem. Combination with above drug with Cushing’s disease 
	
	Cushing’s disease

SE: Gynecomastia



	Spironolactone
	Aldosterone antagonist.

Used as a diuretic to treat primary aldosteronism, hirsutism
	Slow onset

Persistent
	May cause hyperkalemia

Used in primary aldosteronism
CONTRAINDICATIONS:
Pregnancy, renal impairment, hyperkalemia
CAUTION:
Cardiac hx


Tuesday, November 4, 2002, Dr. Maung Aung Khin, MBBS, PhD, MD, Pathology of the Endocrine Pancreas

-Approx 1 million islets of langerhans scattered in pancrease

-Contain A cells, secrete glucagons, B cells (insulin) and D cells (somatostatin)
-PP cells secrete polypeptide; d1 cells secrete VIP, and enterochromaffin cells secrete: serotonin

-Pancrease arises from the anlage of the duodenum, in two parts which normally fuse. Islets appear by end of third month of fetal life. 

-Secretory cells arise from epithelium of small ducts of the pancreas

-Islet cells are of endodermal origin

-Surrounded by loops of capillaries and sinusoids, but few lymphatics. 

GLUCAGON REVIEW:
-Opposes insulin

-Catabolic hormone that increases serum glucose

-Breaks down everything; protein, fat, glycolysis, and gluconeogenesis

-Glycogen is broken down

-Hyperglycemia

**Most common site of infection is in the kidney (diabetic complication)

	DISEASE
	MORPH/PATH
	CLINICAL

	Diabetes mellitus
Primary 
	Chronic heterogenous metabolic disorder characterized by hyperglycemia. Functional deficiency of insulin action.

1. Decreased insulin secretion 

2. Insulin resistance of target tissues

Glucose is the primary stimulant of insulin release

GLUT2 transports glucose into the cells

Glucokinase/glucose 6 phosphatase
Promote decreased K efflux and increased K influx(insulin resistance

INSULIN ACTIONS: 

AA ingestion and vagal stimulation lead to insulin release
Insulin binds to receptors in liver, muscle, fat
Increase anabolism
Decreased catabolism
Storage of fuel 
In liver, glycogenesis occurs
Gluconeogenesis / glycogenolysis inhibited

Glucose uptake from muscle increased

	Peripheral neuropathies
Optic neuropathies
Cardiovascular disease

PU/PD


	IDDM (Type I)
Primary
	Insulin dependent, juvenile onset diabetes

10% of cases

-Autoimmune destruction of B cells
Infiltration of T and B cells into islets
Beta cells Ab detected
Genetic link to HLA-DR3 and DR4
Antigens of coxsackie virus and bovine albumin share homology with GAD (glutamic acid decarboxylase), an islet cell antigen
	Ketoacidosis common

Insulin injections required

Blood insulin decreased
Islet cell Ab present

	NIDDM (Type II)
Primary 
	Non insulin dependent, or adult onset
More conspicuous genetic predisposition 
Onset is approx 30 (Khin packet says teens) 

Normal or increased blood insulin
No islet cell Abs
Target tissue resistance to insulin, rather than its synthesis
Not linked to HLA, autoimmune mechanisms



	Ketoacidosis is rare, injections most often not required

Some tx may be required
Associated with overeating and obesity

>90% concordance in twins



	Gestational Diabetes
	4% of pregnant women in 2nd half of pregnancy. Increasing levels of hormones exert an anti-insulin effect. 
Rule out and treat due to fetus effects.
Increased risk for subsequent development of DM(50% in obese women

	2nd half of pregnancy

	Syndrome X
	Cluster of metabolic derangements associated with increased risk of C/V disease in non  diabetics. Insulin resistance, hyperinsulinemia, glucose intolerance, HTN, hypertriglyceridemia, low HDL. 


	Diabetes in general
	-7th leading cause of death
-Fourth leading cause of blindness
-50% of type II in DM is undiagnosed

ISLETS:  Lymphocytic infiltration. Beta cell degranulation, fibrosis, hyalinization, amyloid
SMALL BV’s: Microangiopathy. Basement membrane thickening in BVs of skin, kidney, muscle, retina. 
MEDIUM/LG BVs: Atherosclerosis, especially in coronary, cerebral, mesenteric, renal, aorta, other arteries. Ulceration and calcification.
KINDEYS: Glomerulitis, glomerulosclerosis (Kimmelsteil-Wilson disease)( CRF. Predisposes pt to infections, pyelonephritis, necrotizing papillitis. 

EYES: Retinopathy, microaneurysms, cataract and glaucoma

PERIPHERAL / AUTONOMIC: Sensory loss in extremities, importence, bowel and bladder dysfunction.

DDX: 
Fasting plasma glucose > 130 mg/dl

Random plasma glucose > 200 mg/dl + Symptoms


	Cataracts
Retinopathy
CVA
PU/PD
Polyphagia
Microcirculatory abnormalities
	Weight loss
KETOACIDOSIS: anorexia, nausea, vcomiting, pain, altered LOC
DEHYDRATION: hyperosmolar non ketotic coma, hyperosmolality major cause of coma
COMPLICATIONS:
CAD

MI
CHF
Infections
Neuropathy

Immunocompromise


	Beta Cell Tumor
	-Insulinoma. Most common islet cell tumor causes hypoglycemia. 

-Most are solitary, encapsulated yellow brown nodues, size varies from minute lesions to large masses > 1500 g. Histologically shows endocrine or organoid pattern with nests and cords of cells supported by fibrovascular stroma. 
	Dizziness

Confusion

Bizarre behavior

Seizures

Coma


	Attacks of hypoglycemia. 

	Gastrinoma
	-Zolliner-Ellison Syndrome

-Gastrin producing islet cell tumor. Found mainly in pancreas; also in duodenal wall. 
-Triad of: gastrinoma, gastric acid hypersecretion, and intractable peptic ulcer disease

-60% gastrinomas are malignant
-40% benign
-10% associated with multiple endocrine neoplasia
-Morphology similar to insulinoma, occasionally multiple hormones may be elaborated, like glucagons, ACTH, MSH, serotonin, etc
GASTRIC C CELLS: Produce gastrin

Gastrin( Stimulates secretion of gastric acid and pepsin

Gastrin( Weakly stimulates secretion of pancreatic enzymes and GB contraction

NO gastrin secreting cells present in normal pancreas
	Diarrhea

Fluid/electrolyte imbalance


	Complications of peptic ulcer disease are the major threats to patient’s life
ACTH and MSH secretion

	VIPoma
	Islet cell tumor that produces vasoactive intestinal polypeptide. Causes Verner Morrison syndrome consisting of: watery diarrhea, hypokalemia, and achlorhydria



	Alpha Cell Tumor
	Glucagonoma: glucagons producing tumor that may cause DM, necrotizing skin lesions, stomatitis, and anemia. 




Metabolic Derangements in DM

-Hyperglycemia leads to renal glucosuria( osmotic diuresis (polyuria) leading to dehydration
-Hyperosmolality of blood leads to PU and PD, non ketotic hyperosmolar coma
-Lack of insulin( catabolism of protein and fat; gluconeogenesis and worsening hyperglycemia
-Diabetic ketoacidosis: breakdown of fat, release of fatty acids, and ketone body formation

-Ketonemia leads to reduced pH and metabolic acidosis

-Under normal circumstances, Glucose lead leads to increased insulin( glucose uptake and storage in liver

-Insulin deficiency: cannot clear glucose load( postprandial hyperglycemia, abnormal OGTT

-Increasing insulinopenia leads to fasting hyperglycemia, and maximal lipolysis, increased ketone bodies

-Decreased insulin leads to decreased LPL, increased  VLDL and TGA
-Decreased insulin leads to decreased AA uptake and decreased protein synthesis

-Stresss, like infection, leads to an increase in counter-regulatory hormones, increase it ketoacidosis

-WEIGHT LOSS: Dehydration, loss of calories, increased catabolism, muscle wasting( weight loss

-HYPERGLYCEMIA: increase in plasma osmolality(shift of water from intracellular to extracellular space(profound cellular dehydration in brain and coma

-Severe polyuria leads to failure of compensatory mechanisms(hypovolemia(decreased RBF(decreased renal clearance(acute hyperglycemia

-KETOACIDOSIS: Stimulates respiration when pH becomes acidotic; Kussmaul respirations ensure to evacuate CO2. Rapid/deep respirations, fruity odor to breath

-Diuresis and vomiting leads to decreased k+ and a shift of K+ out of the cells. Insulin tx leads to a sudden shift back into the cells. 
-Potassium derangements cause arrhythmias

PATHOGENSIS OF DIABETIC MICROVASCULAR LESIONS
-HYPERGLYCEMIA: Increased glycation of proteins like Hemoglobin A. (AGE)= advanced glycosylation products. AGEs bind to matrix components of BM(capture other plasma proteins of LDL

-HYPERGLYCEMA: (aldose reductase(polyol pathway(sorbitol(accumulations in cells, mainly in nerves and endothelial cells. Sorbitol in eyes may lead to the development of cataracts.

-Causes damage to kidneys, nerves, blood vessels, retinal capillaries, peripheral neuropathy

-Increased incidence of ASHD, HTN, MI, and gangrene of the lower limbs

MULTIPLE ENDOCRINE NEOPLASIA SYNDROMES:
-Multiple tumors of endocrine glands classified according organs involved and presence or absence of PU disease

-Familial, autosomal dominant

-Varied clinical presentation

	
	MEN I (Werner’s Syndrome)
	MEN II (Sipple’s Syndrome)

	Islet Cell Tumor + Peptic ulcer
	+
	-

	Tumor/Hyperplasia of:
Pituitary
	+
	-

	Thyroid
	Occasional
	+

	Parathyroid
	+
	+

	Adrenal Cortex
	+
	+

	Pheochromocytoma
	-
	+


Recall that:
ALPHA CELL DESTRUCTION:

No glucagons and hypoglycemia

BETA CELL DESTRUCTION:

No insulin and hyperglycemia, DM

ALPHA CELL TUMOR: 

Excessive glucagons and hyperglycemia, DM
BETA CELL TUMOR:


Excessive insulin secretion and hypoglycemia

Tuesday, November 5th, 2002, Dr. Packer, Growth and the Developing Patient

-Determine that growth/development are occurring properly

-Lack of proper growth can be sign of disease state

-Various growth curves available

-US model bases on averages of ht/wt

-British model bases on growth velocity curves

-Tailored curves for premature infants and Down’s syndrome

-DOUBLE birth weight at 5 months

-TRIPLE birth weight at 12 months

-QUADRUPLE birth weight at 24 months

-5 pounds per year between 2 years and puberty

-Average birth length is 20 inches

-30 inches in 1 year

-3 years is 3 feet tall

-4 years is 40 inches, double birth length

-If a child crosses 2 major lines between plots( there is some abnormality

HEIGHT FORMULAS:
Girls: Paternal height + maternal height –5 inches / 2

Boys: Paternal height + maternal height +5 inches/ 2

HEAD CIRCUMFRENECE:
35 cm at birth

1 cm/month for first year, 2 cm per month for first 3 months, then slower

Estimation of adult height is: 2x the length at 24 months

REVIEW OF GROWTH PROBLEMS


	DZ
	PATH/MORPH
	CLINICAL

	Failure to Thrive
	Inadequate weight gain in the younger child, less than 2 years

Rarely used to refer to poor weight gain in older children

10% of pts under 2yoa in ambulatory pediatrics experience FTT
40% of pts in low socioeconomic setting experience FTT
1-5% of admissions under 1 year in tertiary care hospital setting

CAUSES:
Down’s syndrome

Inadequate caloric intake
Recurrent vomiting

Difficulty with ingestion
Malabsorption
Diarrhea, Hepatitis
Hirschsprung disease: Terminal colorectal obstruction from embryonic failure of ganglion to innervate lower GIT. 

Psychosocial problems

Defective use of calories
Increased metabolic useof calories
Chronic illness

Brain, cardiac, eyes, most sensitive

CONGENITAL GROWTH DISORDERS:
Turner’s syndrome
Achondroplastic dwarfism
Hypopituitarism
	Improper growth
Irreversible loss of eventual body size

Injure to developing organs

Relative immune deficiency
Vulnerability to infections
Brain growth occurs in early infancy
Infants with FTT under 3 months suffer a 10 point lag on developmental scale

Infants with FTT under 6 months suffer a 3 pt lag on developmental scale

EXCEPTIONS: 
Familial short stature

Growth delay

Preterm infants

Intrauterine growth retardation



	Diagnostic evaluation of FTT
	Divide causes into organic and non organic causs of FTT.  
-44% psychosocial

-37% organic

-19% constitutional
-<2% of all lab tests result in diagnosis
	ORGANIC CAUSES OF FTT

Gastrointestinal disorders
Cystic fibrosis
Neurologic disease
	HISTORY/PHYSICAL
-HP can correctly diagnose FTT in most cases

-Nonorganic causes of FTT usually first have dropping weight percentiles with normal height percentiles

Organic FTT usually have WORSE loss of height percentiles than weight percentiles.


NONORGANIC NATURAL FTT HISTORY
-Initially weight percentiles will drop

-Next height percentiles will fall

-Last, in prolonged/severe cases, head circumference percentiles will fall

-Differentiation of non organic from organic FTT might be inaccurate based on weight charts alone

FTT HISTORY
-Feedin history including content/amount/and timing

-Developmental and infant termperment hx

-Psychosocial history: family composition, stress, depression, abuse

-Fmhx of growth and development

FTT PHYSICAL:
Signs of chronic disease, muscle weakness, genetic disorders like low set ears or webbed neck

-Observe feeding effort

BEST EVALUATION

-Observe the infant feeding in a hospital setting; most accurate

-Caloria deprives infants wih gain weight in a properly supervised hospital setting in 3 days. 

-All that CAN grow will usually respond by nine days

DIAGNOSTIC CRITERIA OF FAILURE TO THRIVE:
-Medical diagnosis

-Child less than 2 whose weight falls below the 3rd or 5th percentile on more than one exam

-Child less than 2 whose weight is less than 80% of ideal weight for age
-Child less than 2 whose weight crosses 2 major percentiles

-Inadequate weight gain in the younger child

WHAT ABOUT, SHORT STATURE: 
-Child whose height > 2.6 SD’s below the growth curve

-Child that crosses 2 major percentile lines downward on the linear growth chart

-Liner growth less than 3rd percentile on velocity growth chart

CAUSES OF SHORT STATURE:
-Familial short stature

-Constitutional growth delay

-Chronic non endocrine disease

-Hormonal disorders

-Genetic disorders

FAMILIAL SHORT STATURE:
-Genetically short, birth size determined by maternal influences

-Growth genes become active at six months

-Short parents make short babies

-Estimates of parent’s percentile predicts child

CONSTITUTIONAL GROWTH DELAY
-Slow growers or late bloomers. 60-90% chance of normal infancy

-Growth deceleration occurs within first two years

-Follow new growth curve often below 3rd percentile

-Accelerate growth at adolescene to normal growth curve

CHRONIC NONENDOCRINE DISEASE
-Infection, Illness, heart disease, BPD, malignancy, anemia, toxins, amino acidopathies, renal tubular acidosis, hypoxemia

HORMONAL GROWTH DELAY

-Growth hormones mediate growth in different periods of life

Insulin-(Fetus

Thyroid-(First year

Pituitary Growth Hormone(2-10 years

Sexual Hormones(Adolescence

GENETIC SHORT STATURE
-XO female, Achrondroplastric dwarfism, Fetal alcohol syndrome, Down’s

	POOR WEIGHT GAIN EVALUATION
	OBESITY
	GH DEFICIENCY

	Inadeuate calorie intake
Inadequate absorption (think CF)
Increased caloric requirements
Congenital growth disorders
	Obesity has doubled in last 10 years
Important health hazard can affect joints, hearts
Affects self image and success in school

>95% for age norms

>85% subQ fat thickness folds
Weight/height >95% for age

>95% BMI
Rarely metabolic, consider calories and activity
	Normal growth 1st 6 months
More commonly drop on linear pecentiles after 2 years
10-20% have hypoglycemia
Overweight for linear%
Most commonly caused by lack of GHRH


Tuesday, November 5th, 2002. Diabetes Mellitus, Type I, IDDM

A Review of pathophysiology from Robbins and the notes


	
	IDDM
	NIDDM

	Synonym
	Type I
	Type II

	Onset
	Age < 30
	Age > 30

	Etiology
	Immune mediated
	Non immune mediated, multifactorial

	Precipitating Factors
	Autoimmunity
	Age, obesity

	Insulin
	Very low/absent
	Present but decreases with time



Characteristics of IDDM:
Ketosis

Insulin deficiency due to islet cell damage

Insulin antibodies

Can lead to DKA
Occurs at any age, more common in youth

Pathology:
Usually begins in childhood. Results from a severe, absolute insulin deficiency. Reduction in B cell mass. 

1. Genetic susceptibility 

2. Autoimmunity

3. Environmental insult

Genetic susceptibility linked to specific class II HLA alleles predisposes certain persons to autoantibody development. 

The autoimmune reaction develops spontaneously or is triggered by an environmental event that alters the B cells and makes them immunogenic.

-Occurs most frequently in persons of northern European descent

-Much less common in blacks

-At least one of the susceptibility genes resides in the region encoding the class II antigens of the MHC complex on 6p21.

-Perhaps genetic alterations in the HLA class II molecule may alter recognition of the T cell receptor or may modify the presentation of the Ag because of variations in the Ag binding cleft

-Chronic autoimmune attack leads to B cell destruction

-Lymphocyte rich inflammatory infiltrate present in the pancreatic islets, mostly CD8T lymphocytes

-Insulitis is associated with increased class I MCH molecules and aberrant expression of class II molecules on the B cells

-70 to 80% of patients have islet cell autoantibodies against GAS (glutamic acid decarboxylase), or islet antigen II

-Role for immunosuppressive agents according to text

-Unknown what triggers the autoimmune reaction

-Viruses implicated in pathogenesis(cause of B cell injury? 

-Immune response develops against a viral protein that shares an AA sequence with a B cell protein, “molecular mimicry”

-AA sequences shared between GAD and Coxsackie B4 virus 

-1.5 fold increase risk for IDDM in children <4mos ingesting cows milk(suggest crossreactivity with some antigen

DIAGNOSIS OF DIABETES:
-PU/PD are common symptoms

-Decreased glucose utilization, increased hunger

-Flushing, fatigue, nausea

-2 fasting BGLs above 126

DIABETIC KETOACIDOSIS:
Patient loses lots of water. The breakdown of fats/ketones leads to increase in free fatty acids and ketoacids. Blood pH is markedly decreased and patient has a high blood potassium. This condition is complex, and management is multifactorial including;
(Insulin

(Rehydration with IV NSS
(Potassium stabilization

(pH stabilization

INSULIN PHARMACOLOGY:
-Lispro (humalog) is ideal for insulin pumps
-Ideal for post-prandial control 

-NPH and lente are long lasting, often given BID

-Various methods exist for delivering insulin:
1) PEN
-More accurate dosing

-Fast/easier than conventional syringes

-Improved pt compliance

2) PUMP
-Uses portable infusion pump connected to an indwelling SQ catheter, delivers short acting insulin

3) CONTINUOUS GLUCOSE SENSORS:
-Sensor is implanted which monitors BGL

-Tells pump how much insulin to deliver at any given time

-Mechanical homeostatis

-Insulin delivery on demand

HYPOGLYCEMIA
Blood glucose < 50 mg/dl, but patient response is more important

Symptoms/sings include: Sweating, palptations, hunger, blurred vision

Insulin OD is most common cause

Tx patient behavior/presentation and not the numbers

Type II Diabetes, Diagnosis, Treatment, Management, November 6th, 2002


-Worldwide prevalence has increased dramatically

-Prevalence of type II and IGT is highest in Pacific Islands, intermediate in the US

-Incidence slightly greater in men>60 yoa

-Prevalence of DM slightly twofold greater in African Americans

DIAGNOSIS:
Revised criteria reflect:
-Spectrum of fasting plasma glucose (FPG) and response to an oral glucose load varies in normal individuals

-DM defined as the level of glycemia at which diabetes-specific complications are noted

A)S/S of diabetes plus random blood glucose concentration > 200 mg/dl on 2 separate occasions
B) Fasting plasma glucose > 126 mg/dL On 2 separate occasions
C) Two jour plasma glucose > 200 mg/dL during OGTT
Recall the classic symptoms: polyuria, polydipsia, and weight loss


PATHOPHYSIOLOGY:
-Multifactorial and genetic; major genes have yet to be defined. 

-Concordance of type 2 DM in identical twins is between 70 and 90

-Insulin resistance present in many individuals at risk of type II DM
-Three core pathologies:
-Impaired insulin secretion
-Peripheral insulin resistance (decreased ability of insulin to act effectively on peripheral target tissues) 
-Excessive hepatic glucose production

-Impaired glucose tolerance is manifested by elevations in post prandial insulin levels

-Insulin resistance in the liver arises from the failure of hyperinsulinemia to suppressed gluconeogenesis.

-Increased hepatic glucose production occus early in the course of diabetes, though likely after the onset of insulin secretory abnormalities


SOME CO-MORBIDITIES and INSULIN RESISTANCE SYNDROMES:
-Syndrome X: consetellation of metabolic abnormalities including insulin resistance, HTN, dyslipidemia, central/visceral obesity, endothelial dysfunction

-Signs of hyperandrogenism: hirsutism, acne, oligomenorrhea

PCOS: Polycystic ovary syndrome( common disorder that affects premenopausal women. Characterized by chronic anovulation and hyperandrogenism. Insulin resistance is seen in a subset of women with PCOS and the disorder substantially increases the risk for type 2 DM independent of obesity

PRINCIPLES OF LONG TERM TREATMENT, CONTROL, and PHARMACOLOGIC MANAGEMENT

-Education about diet/exercise/nutrition

-Self monitoring of blood glucose
-HB1Ac management:

-test initially and q120 days (life span of RBC)

-numeric value approximates the plasma glucose concentration over time


-HB1aC should mirror, to a certain extent, the short term measurements of SMBG


-6.6%=120 mg/dl


-7%=150 mg/dl


-8%=180 mg/dl


-Adequate control is manifested by serial measurements of glycosylated hemoglobin

I. Insulin therapy
-does not mirror pancreatic secretion; islet cells deliver insulin directly into the portal vein

-most individuals require insulin divided into multiple doses

-approx 40-50% of insulin should be given as basal insulin

-single injection therapy generally not appropriate in type I DM

-multiple daily injections often offer the patient maximal flexibility in terms of lifestyle and deliver the best change for achieving euglycemic state

-Insulin pumps can now accommodate for variances like exercise, nocturnal insulin requirements

-Table adapted from Harrison’s Internal Medicine 15th edition

-Glargine: long acting biosynthetic human insulin that differs from normal insulin in that asparagines is replaced by glycine at AA 21. Onset is 
later as compared to NPH, but duration is longer and there is no pronounced peak. 

	Preparation
	Onset
	Peak
	Effective Duration
	Max duration

	Short acting
Lispro/regular
	<0.25
0.5-1.0
	0.5-1.5
2-3
	3-4

3-6
	4-6

6-8

	Intermediate acting
NPH and Lente
	2-4

3-4
	6-10

6-12
	10-16

12-18
	14-18

16-20

	Long acting
Ultralente
Glargine
	6-10

4
	10-16

-
	18-20

24
	14-18

>24


II. Pharmacologic Management for Type 2 DM
-Insulin secretagogues, biguanides, a-glucosidase inhibitors, thiazolidinediones, and insulin are approved for type 2 DM monotherapy. 
-Insulin secretagogues and a glucosidase inhibitors tend to lower plasma glucose immediately. 

-biguanides and thiadol… take several weeks to achieve glucose lowering effects

-Combination therapy often required due to progressive nature of type 2 DM. 

-Alpha glucosidase inhibitors and thiazol… agents are approved  but not preferred for initial management


	
	MECHANISM
	Pointers from Dr. Gorman
	Agent-specific comments
	Contraindications

	Sulfonylureas

FIRST GENERATION

-Chlorpropamide
-Tolazamide
-Tolbutamine
SECOND GENERATION

-Glipizide
-Glyburide

-Glimepiride
	Increase insulin secretion
Stimulate insulin secretion by interacting with ATP sensitive K+ channels. Most effective in individuals with recent onset <5yr diabetes. Second generation preferred due to shorter half life and less hypoglycemia. 
	Tolbutamide: best sulfonylurea for elderly without cardiac problems. 
Tolazamide: more potent, longer duration of action
Chlorpropamide: More potent, prolonged hypoglycemia a concern. 
	Lower FBG but hypoglycemia and weight gain may occur

	Type I DM
Caution in elderly, hepatic, or renal impaired patients

These agents tend to increase insulin acutely and may cause hypoglycemia. Most metabolized in liver

	Meglitinide
Repaglinide
	Not a sulfonylurea, but interacts with the ATP sensitive potassium channel. Usually given with or immediately before each meal. 
	Rapid onset- take ½ to 1 hr prior to meal. Good for patients with sulfur allergies
	Regulates K channels on B cells. Good for patients with large postprandial glucose spikes
	Contra in hepatic impairment

	Biguanides
Metformin
	Reduces hepatic glucose production; mechanism not well understood. May improve peripheral glucose utilization. Doses usually escalated q2-3 weeks based on BG measurements. 
Stimulates glycolysis
Reduced gluconeogenesis
	DOC in type II DM when hyperglycemia is secondary to ineffective or insufficient insulin action. Used on polycystic ovary disease. Adverse effects include GI upset, lactic acidosis
	Weight loss, improved lipid profile, no hypoglycemia
	Alcholics 
Kidney disease
Hypoxia
(Serum creatinine measurements quantify contraindications, per Harrison’s). 

	Thiazolidnediones
Rosiglitazone (Avandia)
Pioglitazone (Actos) 
	New agents that reduce insulin resistance. These drugs bind to nuclear receptor, the PPAR-G receptor. Agonists of this receptor promote adipocyte differentiation and reduce insulin resistance in skeletal muscle. Reduce FPG. 
	May be used with metformin or sulfonyurea if required. 
Metabolized by CYP2C8 system (Avandia). 
Metabolized by CYP3a4 (Actos)(ineraction with oral contraceptives
	Frequent hepatic monitoring required for idiosyncratic hepatocellular injury. 
	Liver disease, CHF
Caution in hepatic impairment!

	Alpha Glucosidase 
Inhibitors
(Precose)
	Reduction of postprandial hyperglycemia by delaying glucose absorption. Do not affect glucose utilization or insulin secretion. Initiate therapy at a low dose
	Decrease hyperglycemia by 50% following meal, often used with insulin and sulfonylureas. Decreases absorption of starch and surgal. 
	No risk of hypoglycemia
	Caution in individuals with IBD; side effects include diarrhea, bowel problems


III. Ongoing management principles for patients with DM
-Self monitoring of blood glucose measurementrs

-Hba1C testing 3-4 times yearly

-Medical nutrition therapy and education 
-Patient education in management

-Eyes examination yearly

-Foot exam 1-2 times/ year

-Screen for retinopathy annually

-Blood pressure measurements quarterly

-Lipid profile annually

-Screen for proteinuria or microalbuminuea if urinalysis was negative for protein in the past, helps with detecting CRF. 

Dr. Frost, Surgeon, 8:00-10:00 am, November 8, 2002, Endocrine Surgery

WHAT TO FOCUS ON:
Someone who comes into the office with thyroid problem, what type of surgery? Think about disease. 

The surgical tx for thyroid adenoma, you can take out one side of the gland

For thyroid Ca, take out the WHOLE thyroid?
Take ipsilateral adrenal gland out for adrenal tumors

VMA need to know; PCC

MEN syndromes; what makes up each

-Hyperthyroidism

-First gland to develop embroylogically

-Develops from Rathke’s pouch

-most common cause of Grave’s disease

-excess function of thyroid hormone

-Recall s/s of palpitations, heat intolerance, fast HR, trembling hands, muscle weakness, hair loss, staring gaze

-Grave’s disease: diffuse goiter, pre-tibial myxemdema

-Sx indications: pregnant patients, those who refuse iodine therapy. 

-Hyperthyroidism caused by nodular disease does not usually spontaneously remit

WORKUP OF THE THYROID NODULE
-Again, palpate. First thing you do is a neck ultrasound

-Cystic vs. solid

-FNAB is diagnostic

-Surgical resection is indicated for indeterminate lesions or for malignant lesions 

-Follicular neoplasms are commonly indeterminate; look like adenomas

ALTERNATE METHOD FOR EVAL
-Perform FNAB

-Indeterminate nodules may also be scanned

-cold(surgery, warm(surgery, hot(follow (most likely benign)
THYROID CARCINOMA
-Female to male, seen mainly 25-60

-Papillary Ca most common, followed by Follicular, medullary, anaplastic

-Prognostic factors: tumor over 5cm is a big tumor; poorer prognosis if patient is male

-Medullary carcinoma of the thyroid, approx 3% can be seen in association with MEN syndromes

-Lymphoma may present as a thyroid mass

-MCT requires total thyroidectomy and removal of cervical lymph nodes medial to both recurrent laryngeal nerves

-Lymphoma may be treated with medication

-Anaplastic has a dismal prognosis and does not respond to surgery

INDICATIONS FOR THYROID SX:
-Dominant solitary nodule; use unilateral lobectomy upto isthmus

-Massive goiter, usually sub-total or total thyroidectomy

-Thyroid Ca, use total thyroidectomy (lobectomy may be used for small papillary Ca)

-Medullary Ca requires total thyroidectomy

OPTIONS:
-Partial thyroid lobectomy for small, benign lesions in upper, lower lobe of gland

-Lobectomies for solitary, indeterminate nodules on FNAC
-Lobectomies also for follicular adenoma, solitary hot or cold nodules, goiters confined to one lobe

-Subtotal thyroidectomy: small non aggressive thyroid cancer; a small non aggressive tiny cancer may respond to lobectomy

PARATHYROID GLANDS:
-Usually in the posterior of the thyroid; four small glandular structures. 

-Difficult to find; on surgery

HYPERPARATHYROIDISM:
-Localize a tumor by various studies: cat scan, sonagrams, etc.

-Identify a normal parathyroid gland

-Explore contralateral side of parathyroid

-Decide if disease is malignant or benign. 

-For parathyroid adenomas, pathological gland can be removed

-Try to preserve parathyroid tissue. 

SX FOR PRIMARY HYPERPARATHYROIDISM
-Examine all four glands

-If one bad parathyroid found, it is removed

-If four overactive glands found, 3 or 3.5 removed

-High rate of cure is the normal

-Requires general anesthesia

-Risks are very low, less than 1% of injury to laryngeal nerves

-Extremely low blood loss during parathyroid surgery (less than a ¼ cup)

ADRENAL GLANDS:
-Weight is 3-5g,

Verbatim from the slides-(
“f(x) 
: prod lg#h, mainly cortex
-medulla prod prim catecholamines

CUSHING’s
Characterized by excessive glucocorticoid sec. Disease is caused by hypersecretion of ACTH.

Etiologies nclude pituitary tumor, excessive secretion of ACTH by anterior pituitary, ectopic source of ACTH like an out cell tumor of lung

Syndrome is caused by prolonged explosure to excess cortisol

Etiology is most commonly from iatrogenic administration of corticosteroids

Clinical manifestations: truncal obesity, hirsutism, weakness/fatigue, buffalo hump, HTN, amenorrhea, easy bruising, bone pain

Surgical options: adrenalectomy as first step, for solitary adenomas or CA, ispilateral adrenalectomy

For multple adenomas e/o with rim of nl adr gl left behind to preserve endocrine fx

Somestimes trans-sphenoidal sx for pituitary problems

CONN’s Syndrome

Primary hyperaldosteronism

-Aldosterone normal secretion in response to Na+ and volume restriction

-Excess production of aldosterone produced by hyperplasia or tumor

-Dx made by urinary aldosterone levels

-HTN, PU/PD, K+ loss

-Tx: abd or flank approach for excision of tumor- ipsilateral adrenalectomy

PCC

-disease of adrenal medulla, manifest as HTN

-other s/s include h/a, palpitations, diaphoresis, flushing, hypermetabolism

-Occurs in children or adults

-Bilateral in 10-20% of cases

-High catecholamines, glucosuria. 
-DDX must include hyperthyroidism, s/s can be similar. 

-Dx made by 24 hour urine collection of metanepherine, normetanephrines, and vanillylmandelic acid

-Tx of choice for adrenal tumor prod Pheo is unilateral adrenalectomy

-Nitroprusside for intra-operative HTN crisis

-Propanolol for intraoperative arrhythmias

ANDROGENITAL AND MASCULIZATION SYNDROME

-Tumors may produce virilization, feminizing tumors are rare

-CT to localize tumor; TX is adrenal lectomy

-Adults with virilizaton usually have malignant functioning adrenocortical tumor

-Female children get deep voice

MULTIPLE ENDOCRINE ADENOMA SYNDROMES (MEN)
-MEN1 is Werner’s Syndrome
-Tumors of pituitary, PTH, and endocrine pancreas

-Pancreas usually involves iselt cell tumor that produce gastrin (Z/E syndrome)

-Pituitary tumors produce prolactin, growth hormone or ACTH

-Adrenal glands are most common; usually see benign non functioning cortical adenoma

-MEN2a and 2b Syndrome (Sipple’s)
-Consists of MCT, b/l PCC and primary PTH hyperplasia

-PCC causes s/sx of excess adrenergic hormone production

-before surgery for thyroid or PTH disease, need to tx PCC first

-hyperparathyroidism usually asymptomatic

-MEN2b

-Consists of MCT, b/l  Pheo and mucosal neuromas

-May present at young age with neck mass and constipation

November 8, 2002, Parathyroid Disease/Objectives from Harrison’s 15th Edition and Pathophysiology of Disease, Robbins

-2 pairs of glands behind thyroid

-PTH+Vitamin D+Calcitonin+Kidney( Ca2+ homeostasis

-PTH(bone dissolution(decreased excretion of Ca2+ and increased serum Ca2+

-Calcitonin decreases serum calcium

-Decreased serum Ca2+


-Inhibition of osteoclasts

-Produced from C cells

-Kidney activates Vitamin D

-Kidney also functions as an endocrine organ


-Erythropoetin, Activation of Vitamin D, secretion of Renin from JGA
-Chief cells produce PTH in parathyroid gland

-Parathyroid glands develop from 3rd and 4th pharyngeal pouch

-Thymus also develops from same embryologic area

-DiGeorge Syndrome, thymic deficiency, may be co-incident with parathyroid derangements

-PTH stimulated by decreased levels of free Ca2+


-Activates osteoclasts


-Increases absorption of Ca2+ in renal tubule


-Increased conversion of Vit D to active form


-Increased urinary phosphate excretion


-Augments GI Ca2+ absorption

-Vitamin D: 

-Increases Ca2+ absorption


-Increases P absorption


-Feedback inhibits PTHormone secretion

-Vitamin D pathway:

-Cholesterol in the skin is the is the predecessor to previtamin D3.. When skin is exposed to sunlight or certain artificial light, the UV radiation induces


the formation of vitamin D3. Vitamin D3 is made in the skin from the previtamin for many hours after a single sun exposure. Vitamin


D bindin protein assists with the translocation of the chemical from the skin to the blood. Liver metabolizes vitamin D to 25-hydroxyvitamin D


25(OH)D. 25(OH)D then goes to the kidney for additional activation. 

-Alkalne phosphatase increased=increased PTH activity

-MISHAP for Hypercalcemia:

-Malignancy, Intoxication, Sarcoid, Hyperthyroidism, Alkali, Paget’s disease 
-Hypocalcemia: due to deficiency of PTH, failure of target organs to respond to PTH
-Malignancy and hyperparathyroidism are the most important causes of hypercalcemia

-Again, MEN are to blame

Multiple Endocrine Neoplasia 1: Hyperparathyroidism, tumors of pancreas, tumors of pituitary; often associated with gastric hypersecretion and peptic ulcer disease (Zollinger-Ellison syndrome). 
Multiple Endocrine Neoplasia 2a: Pheochromocytoma (PCC) and medullary carcinoma of the thyroid, as well as hyperPTHism, autosomal dominant. 

	DISEASE
	PATH
	LAB
	CLINIC

	Primary HyperPTHism
	PTH adenoma 80%
Hyperplasia of gland

Solitary adenoma, may be multiple

Soft, yellow masses usually less than 2 cm

Carcinoma of PTH shows anaplasia, tubular pattern, local infiltration
Female predominant
	Increased Ca2+
Increased serum PTHormone
Increased ALKP
Increased urine Ca2+
DECREASED phosphate
	Osteofibrosis cystica:
Excessive resorption of Ca2+ from bone, the brown bone tumor. 
Polyuria and fatigue

HTN, gallstones, pancreatitis

Association of PTH hyperplasia with MEN 1 and MEN 2

Ocular keratopathy

CNS  manifestation like depression, lethargy and seizures

	Secondary HyperPTHism
	Compensatory hyperplasia of the PTH glands in response to chronic renal failure. Resistance to metabolic actions of PTH causes excessive production of the hormone. 

Also occurs in patients with osteomalacia due to multiple causes, including vitamin D deficiency. 

Other causes include inadequate intake
	Decreased Ca2+
Increased phospate

Increased ALKP
Increased PTH
	May be reversed if underlying cause is corrected

Ectopic calcification

Pruritis

Metastatic calcification may be seen in many tissues

	Hypoparathyroidism
	Inadequate PTH or end organ resistance to PTH resulting in hypocalcemia. 
Parathyroid aplasia associated with DiGeorge’s syndrome
Autoimmune problems

Thyroid sx and subsequent unintended removal of PTH gland (Iatrogenic)

In primary (idiopathic) autoimmune hypoPTHism, many patients have antibodies directed against the Ca2+ sensing receptor. 

	Decreased Ca2+
Increased phosphate
Decreased PTH
	Intracranial pressure increased
Cataracts

Diarrhea

Epilepsy

Papilledema
Chvostek’s sign
Stridor

Monillasis

Alopecia, candidiasis

	PTH Tumor
	Adenoma, carcinoma
PRAD1 gene: 11q produces D1 cyclin which regulates cell growth

CHROMOSOME INVERSION: Juxtapoition of PTH gene regulator domain to PRAD-1 gene. On Q11, you have overexpression of PRAD-12 and subsequent PTH tumor development. 


November 6th, 2002, Dr. Packer and Congenital Metabolic Defects

-Metabolic defects are almost always autosomal recessive

-Most will have no family; the genetic dysfunction may be a result of a spontaneous mutation

-Parents rarely have these disorders

-Because  these disorders are almost always de novo; family hx is of little value in making a diagnosis

-Diseases can be classified on the basis on early or late presentation

-Diseases can be classified based on acute or chronic presentations

-Biochemical grouping of growth disorders


-Amino Acid disorders


-Lipid disorders


-Carbohydrates (patients are unable to catabolize CHO and they build up)

-Mucopolyaccharides(these diseases should be considered when you see a patient with coarse facial features; interesting diseases and complex diseases


that present usually later in life. 


-Ammonia catabolism(disorders develop as a result of problems with the urea cycle, wide spectrum of disorders


-Hyperammonemia(develops in the newborn and presents as severe lethargy and depressed activity, seizures, poor feeding, children with this disorder are


critically ill

-Group 1 Neonatal onset and recurrent crisis


-Galactosemia


-Hyperglycinemia


-Tyrosinemia

-Group 2 Later onset, recurrent crisis

-Group 3, Later onset, no crisis


-these kids have chronic disease


-you think of this group of disorders if you have a child with FTT and developmental delay

Symptoms suggestive of inborn errors of metabolism:

-Poor feeding, emesis, altered mental status, abnormal muscle tone, seizures, fever

Later onset symptoms:

-dysmorphism: abnormal development of fands, facies, extremities


-multiple abnormalities: any child suspected of a syndrome should be evaluated for metabolic deranagement


-FTT

-Developmental delay: work up these kids; search for and root out medical cause

Initial lab tests:


-Hypoglycemia: tests BGL. Due to abnormal CHO or lipid availability. Pt may not be able to utilize glucose effectively. Cells starve


-Ketones: due to abnormal fat consumption; cannot convert fat to glucose


-Electrolytes


-Blood gas: Acidosis may be due to lactic acidosis, ketone body formation, organic acids, renal tubular acidosis via a loss of bicarb; bicarb lost through kidneys


-Septic workup

Some more definitive laboratory tests:

-Serum ammonia: critical, part of the decision making process


-Lactic acid levels


-Organic acids: byproducts present in urine


-Long chain fatty acids: will reveal several type of fatty acid metabolism disorders


-White cells or fibroblast (enzyme activity): to find mucopolysaccharide disorders/lipid disorders. Tests for abnormal inclusion bodies, enzyme levels


-Chromosome analysis

Some important, common diseases

	DISEASE
	PATH
	CLINICAL

	Galactosemia
	Galactose-1-phosphate uridyltransferase deficiency. Enzyme is responsible for converting galactose to glucose causing large amounts of galactose to accumulate. 
	Neonatal presentation

Galactose in milk

Severe and life threatening
Vulnerable to E coli sepsis and liver failure
Excess galactose acts as a poison to metabolic pathways; particularly in liver and WBCs

Classc presentation:
-Jaundice, lethargy, fever, e.coli sepsis

Negative sepsis workup
ER docs will admin glucose; babies go home and get breast fed(galactosemia results. 

	Urea cycle disorders
	Abnormalities in nitrogenous waste metabolism
	Early and severe or late in presentation

Emesis, developmental delay

Encephalopathy may occur

Children are hypersomnulent with poor muscle tone.
Poor feeding
Seizures

Lethargy



	Tyrosinemia
	Extremely rare; deficiency in fumarylacetoacetase. 
	Liver failure

Bleeding diathesis

Early or late in progression, usually life threatening.  
Disease presentations vary in accordance with chromosome abnormality

	MSUD
	Deficiency of branced chain amino acid dehydrogenase. 
	Lethargy, seizures, coma

Severe, early, life threatening symptoms

Maple syrup look and smell to urine

	Glycine encephalopathy
	Deficiency of glycine cleavage enzyme
	Presents early in life

Hiccups
Hypotonia
Seizures
Rarely survivable

	Metabolic acidemias
	Failure of cleavage enzymes for proper AA metabolism. Abnormal byproducs accumuate. 
	Sweaty feet

Osteoporosis

Developmental delay

Recurrent emesis

Hyperammonemia

	PKU
	Decreased activity of phenylalanine hydroxylase, which converts phenylalinine to tyrosine. Prevention of ketone buildup will prevent metnal retardation from occurring. Once retardation takes place, it is irreversible. 
Diagnose PKU at birth; prevent ingestion of phenylalanine. 
	Late, chronic acid

Kids look normal at birth
Fair complected children

1:10000 births

Mousy smell to urine????

	Hypothyroidism
	Agenesis of all or part of thyroid gland. P
	Progressive disorder with early s/s possible; progressive developmental delay. Often unable to ddx until damaged

	Congenital Adrenal Hyperplasia
	Autosomal recessive single step disruption of endocrine hormone production of adrenal cortex. 
90% is the result of 21 OH deficiency
Accumulation of 17 alpha hydroxyprogesterone and disruption of aldosterone and cortisone synthesis. 
	Male virulization

Hyponatremia
Hypotension

Hypoglycemia and potentially fatal reactions to stress


NEONATAL SCREENING:
1962: Guthrie test for PKU, became law in all states

Screen for disorders that cause disability

Heel stick is obtained, blood is sent to lab to screen for:

-Thyroid disorders


-PKU


-CAH


-Galactosemia


-Hb disorders

Test all infants prior to discharge from hospital; repeat test 2 weeks thereafter

Glucocorticoids: Regulate CHO metabolism, proteins, and fat. Stimulate catabolism. Increase gluconeogenesis and hepatic glucose output. About 90% are bound to corticosteroid binding globulin. Free hormone is biologically active�Regulation: CRH comes from the HT and stimulates pituitary ACTH secretion. Cortisol produced from adrenals; feedback inhibits pituitary.�Action: Glucocorticoids work on cytosolic receptors. They go the cell nuclei where they exert their effects on DNA. Expression  of genes and proteins. 


Effects: Increased gluconeogenesis, increased BG. Inhibits glucose uptake from muscle. Increases release of Aas. Inhibits antibody production and T cell activity; decreases # of circulating lymphoctes, inhibits chemotaxis of PMNs, monocytes.


Mineralicorticoids: Aldosterone is the principle hormone; it regulates NA excretion and maintains normal IV volume


RAA Axis: recall that an increase in plasma K or a decrease in plasma NA activates the axis. Aldosterone causes NA retention and potassium excretion. Increases urine acidity. Increases resorption of Na from colon, saliva, and sweat.
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