Pharm – Endocrine, Joint Pain, Reproduction

	Name
	Spectrum
	Mechanism
	Pharmacokinetics
	Toxicities
	Miscellaneous



	L-thyroxine (T4)

Synthroid, Levoxyl, Levothroid
	Routine hypothyroidism and thyroid gland suppression


	
	F=90%

Deiodination ( T3 – conversion may be impaired in hypothyroid pts w/ starvation or systemic illness

T1/2 prolonged with plasma protein binding: T4 = 7 days, T3= 1 day

Dosage is weight-related, age-related - ( in 25-50ug at 4-6wk intervals

Single daily dose
	Rare with simple restoration of euthyroid state 

Iatrogenic hyperthyroidism:

Atrial fib and osteoporosis in elderly, inc HR and contractility, exacerbate ischemic heart dz (give antianginal therapy – Bblockers), adrenal insufficiency

Intoxication – fatal cardiac tachyarrhythmias


	Absorption ( by malabsorption syndromes, soybean formula in children, iron, cholestyramine, carafate – separating by >4h avoids interference

Antiseizures and rifampin accelerate T4 metabolic clearance rate, as does pregnancy 

Monitor by symptoms and serum TSH conc

	Prophylthiouracil (PTU)

Methimazole (MMI, Tapazole)
	Thyrotoxicosis (hyperthyroidism)

Initial Rx for those with low chance of relapse (small goiter, milder hyperthy, without Graves’ eye involvement), during pregnancy


	Block organification as competitive inhibitors of thyroid peroxidase-catalyzed iodination of tyrosine residues in thyroglobulin

PTU: partially inhibits extrathyroidal T4 to T3 conversion

(for severely ill thyrotoxicosis)

Immunosuppressive effects
	Rapid absorption

MMI with longer T1/2

Concentrated by follicular cells

Cross placenta and in breast milk

PTU: plasma protein binding – less placental crossing
	Relapse after withdrawal, reversal hypothyroidism

Fever, rash, pruritus, arthralgias

Agranulocytosis, benign mild leukopenia
	

	Beta-adrenergic blockers
	Symptomatic control

Management of tachyarrythmias and heart failure in severely thyrotoxic pts


	Sympatholytic activity blocks adrenergic like manifestations of thyrotoxicosis

Propanolol partially impairs peripheral tissue T4toT3 conversion
	
	
	

	Iodine
	Iodine deficiency and endemic goiter
	
	
	Pharmacological quantities inhibit thyroid gland functions
	

	Radioactive Iodine
	Toxic adenoma, toxic multinodular goiter

Graves’ dz

NOT for: spontaneously-resolving thyrotoxicosis, during pregnancy
	
	
	Hypothyroidism, transient radiation thyroiditis with mild glandular pain and exacerbation of hyperthyroidism

No hematological and extrathyroidal
	>99% cured with 3 or more doses

	Sulfonylureas

Chlorpropamide

Glipizide
	Type II diabetes (first choice alone or combined), not used in absence of endogenous insulin secretion
	Stimulate insulin secretion

Bind to sulfonylurea receptor and stimulate closure of K channel ( cell depolarizes, Ca channels open, secretory vesicles translocate to plasma membrane
	C:  excreted unchanged in urine – longest acting (>24hrs)

G: entirely metabolized in liver – shortest acting (6-12hrs)

Others: metabolized in liver, intermediate duration
	Unusual hepatotoxicity and allergic response

C:  free water retention with hyponatremia, flush when taken with EtOH
	

	Repaglinide, Neglitidide
	Type II diabetes
	Non sulfonylurea insulin secretagogues
	Rapidly absorbed and metabolized by liver

T1/2=<1hr ( pre-prandially used only
	
	

	Metformin
	Type II diabetes


	( unregulated hepatic gluconeogenesis, 

May ( tissue sensitivity to insulin, (ing peripheral glucose utilization

( fatty acid synthesis in liver
	Excreted unchanged in urine

T1/2=3hrs
	Lactic acidosis (Phenformin)

Contraindicated with ( lactate production, mild renal failure

GI intolerance

Mild weight loss
	Does not cause hypoglycemia since it does not stimulate insulin secretion



	Thiazolidinediones

Rosiglitazone, Pioglitazone
	Type II diabetes

(not first line, due to cost and possible tox)
	( peripheral insulin sensitivity (glucose uptake in muscle and adipose tissue)
	Once daily oral dosing
	Mild elevation in liver enzymes (rare cases of fulminate hepatic failure after FDA approval)
	Does not cause hypoglycemia since it does not stimulate insulin secretion


Acts synergistically with sulfonylureas and metformin

	(-glucosidase inhibitors

Acarbose, Miglatol
	Type II diabetes
	Delays digestion of ingested carbohydrates and slows rise in blood glucose

Competitive reversible inhibition of pancreatic (-amylase and membrane-bound intestinal (-glucoside hydrolase enzymes
	Minimal absorption as metabolites

Mostly excreted unchanged in feces
	Flatulence, diarrhea
	Use alone or with insulin

	Insulin
	Type I and II diabetes

Limitations:

Does not mimic pancreatic response to slightest rise in blood glucose and secondary response to amino acid and beta adrenergic stimuli; does not flow directly into portal vein to liver

No therapeutic level, not only determinant of blood glucose conc.  Diet, exercise, stress each affect glucose.
	Reduce hepatic glucose output (at night, while oral agents work on response to insulin during the day)

Muscle least sensitive; adipose tissue most sensitive

Receptor mediated actions

Counterregulatory hormones and plasma concentrations determine actions
	1 mg = 22 units

U-100 = 100units/cc

Matching syringes used

T1/2=6.5min ( IV insulin delivered continuously

Fast Acting:  Regular, or R, with hexamer formation that slows absorption ( 30-60min onset, injected 30-45mn pre-meal, 6hr duration

Lispro Insulin – reduced tendency to form hexamers ( more rapid absorption, 2-3hr duration

Intermediates:  modified crystal size (Lente Insulins) or added protamine protein (NPH)

External insulin infusion pumpms, pre-loaded insulin pens, pancreatic tx
	Hypoglycemia (seriousness varies from mild interruption in daily routine to coma)

Insulin Allergy (IgE anti-insulin Ab) ( local: erythema and itching at injection site

Systemic:  urticaria, fever, eosinophilia, bronchospasm, anaphylaxis

Lipoatrophy – local dermatologic complication, immunologically mediated

Lipid hypertrophy – physiologic lipogene response to insulin
	Natural hx of type 2 is for the pancreatic insulin secretory reserve to gradually deteriorate

Normal concentration varies some 10fold by time of day and situation (after or between meals)

Human insulin from recombinant DNA used now over beef and pork insulins ( reduces antibody response, cheaper to make, limitless supply

Daily requirement 40units/day ( resistance
OBESITY, pregnancy, stress, infection, drugs, Anti-insulin Abs to exogenous insulin, IgG Ab to insulin, receptor Abs

	Ca gluconate
	Acute hypoglycemia with normal or low phosphate
	
	1-2 amps IV over 5-10min,then continuous calcium infusion
	
	Administer with caution to pats on digoxin – sensitivity to adverse effects is ( with hypercalcemia

	Ca carbonate
	Chronic hypoglycemia
	
	High percentage of elemental calcium allows fewer pills

Taken after meals as gastric acid enhances absorption
	Abdominal discomfort and constipation (all supplements)
	

	Calcitriol (1,25dihydroxy D)
	
	Required for absorption of oral calcium
	
	Least toxic compared to ergocalciferol (used for inadequate intake or lack of sun exposure) and cholecalciferol

Hypercalcemia and hypercalciuria
	

	Pi binders

Calcium carbonate, calcium acetate
	Acute hypoglycemia with hyperphosphatemia
	
	Low dose for short times
	
	

	Thiazide diuretics
	Chronic hypocalcemia
	Reduce hypercalciuria and improve Ca retention
	
	
	

	Loop diuretics
	Hypercalcemia
	Inhibit reabsorption of both Na and Ca
	
	Volume depletion and ( proximal tubular reabsorption of Na and Ca, worsening hypercalcemia
	

	Biphosphonates

Zoledronic Acid, Pamidronate

Alendronate (Fosamax), Risedronate (Actonel)
	Hypercalcemia

Osteoporosis prevention and Rx (post menopausal, in men, glucocorticoid-induced)

Paget’s dz
	Inhibitors of bone resorption – bind to hydroxyapatite of bone, interfere with action of osteoclasts
	GI absorption is poor ( IV

Should be taken at least 30min before first food or drink of day other than water, swallowed in upright position

A: taken weekly

Higher doses for Paget’s than for osteoporosis, for a limited time 

Risedronate – first line

Pamidronate – IV, severe dz
	Upper GI disturbances with oral formulations, flu-like syndrome (fever, myalgias) with IV therapy, musculoskeletal pain, iritis

Contraindications: hypocalcemia, swallowing disorders
	

	Calcitonin
	Hypercalcemia
	Inhibits osteoclasts by binding to specific cell surface receptor
	Rapid Ca lowering effect
	Anaphylaxis
	

	Plicamycin
	Hypercalcemia
	Inhibits RNA synthesis of osteoclasts
	Serum Ca falls within 12hrs
	Toxicity to bone marrow, liver and kidneys
	

	Glucocorticoids
	Hypercalcemia
	Inhibit actions of 1,25(OH2)D
	
	
	

	Raloxifene (Evista)
	Osteoporosis 
	Selective estrogen receptor modulator

Beneficial effects on risk factors of CVD: ( LDL, TC, Lp(a), fibrinogen, PAI, homocysteine, c-reactive protein

Apparent reduction in risk for breast cancer
	No restriction on time of dosing
	Thromboembolic events, hot flashes, leg cramps

Contraindicated: thromboembolic dz
	

	Hormone Therapy
	Osteoporosis

Women with acute menopause symptoms

Testosterone for men shows some beneficial effects
	
	
	Breast tenderness, vaginal bleeding, venous thrombosis, Breast Cancer risk
Contraindicated: hormone-responsive cancer, thromboembolic dz, migraines, unexplained vaginal bleeding
	Women with uterus require concomitant progestin to prevent endometrial hyperplasia

	Estrogen
	Contraception, hypogonadism and menopause, osteoporosis, dysfunctional uterine bleeding, suppression of postpartum lactation, breast cancer, prostate cancer
	
	Made from androgens by aromitization of the A ring ( phenolic ring
	Nausea, vomiting, diarrhea

Breast tenderness, aggravation of cystic breast disease, endometrial hyperplasia, salt and water retention, HTN, gall bladder dz, cholestatic jaundic, thromboembolic dz
	Needed to prime progestational effects: induce progesterone receptor synthesis

	Tamoxifen
	
	Antiestrogen: binds to estrogen receptor
	
	
	

	Progesterone
	
	Antiestrogenic ( turns off own receptor

Also weak androgen
	
	
	

	Mifepristone (RU486)
	
	Blocks effects of progesterone by binding to receptor
	
	
	

	Ethinyl Estradiol, Mestranol

Orthotricyclen, Estrostep
	Oral Contraception 

Acne

PCOS (50% drop in LH and FSH levels, 100% rise in SHBG, 33% drop in DHEAS)

Dysmenorrhea

Endometriosis – pain relief

PMS

Menorrhagia
	With added group, protected from stomach degradation

Feedback on hypothalamus and shut down LH and FSH, blocking surge needed for ovulation

No change in future fertility

( lining of uterus, so ( bleeding
	
	Contraindicated: Factor V Leiden, Prothrombin Gene Mutation, any thrombophilic disorder
	( Breast Cancer

( Colon Cancer

( CIN (( columnar epithelium @ cervical ectropion)

( risk of HTN with duration of use

No real changes in weight gain – does ( Na retention, bloating, but not fat accumulation

( DVT with ( clotting factors

no ( stroke unless also a smoker

	Norplant
	Contraception
	Six rods made of silastic impregnated with levonorgestrol
	5 years

Releases 80 mcg per 24 hrs for first year, 30 mcg per 24 hrs in later years
	Ectopic pregnancy

Menstrual irregularity


Removal difficulties
	

	Depo-Provera
	Contraception
	Medroxyprogesterone acetate
	3 months

IM injection
	Bleeding/spotting

Hypothalamic amenorrhea

Difficulty resuming ovulation and ( estrogen

Bone density problems
	

	Lunelle
	Contraception
	Suppression of ovulation for 30 days

Estradiol cypionate and medroxyprogesterone acetate
	Monthly IM injections

Very effective (98.8%)
	
	

	Emergency Contraception

Preven- levonorgestrel, ethinylestradiol
	Unprotected sex within past 72 hrs
	
	First dose and repeat 12 hrs later
	
	If within 5 days, use IUD


Teratology:  2-3% of all human developmental defects from drugs or environmental chemicals

2-4 weeks from first day of LMP – predifferentiation period – resistant to teratogens

End of predifferentiation period until end of 10th week following LMP – maximum period of teratogenic risk

Most common effects in later pregnancy:  fetal growth restriction and functional CNS defects

Elevated homocysteine ( neural tube defects; folic acid supplementation prevents by overcoming partial block on enzymes

Mechanisms

1. Act directly (methotrexate)

2. Act indirectly – produce a condition in the mother that is teratogenic (narcotic analgesics ( respiratory depression and maternal hypoxia)

3. Act through toxic or reactive intermediate (Thalidomide)

Thalidomide – sedative-hypnotic, showed no animal toxicity (  phocomelia.  Now given as a sedative to pts with leprosy

Isotretinoin (Accutane) – Vitamin A Analog

Bendectin – morning sickness.  Formulation changed, but still removed from market.  Still no other drug submitted to FDA for nausea and vomiting in early pregnancy.
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