Pharm – Immuno, Rhem, Pulm, Eye, Derm

	Name
	Spectrum
	Mechanism
	Pharmacokinetics
	Toxicities
	Miscellaneous



	Antithymocyte Globulin
	
	Prevents acute rejections

Inhibits MHC/Peptide-TCR interaction
	IV

T1/2 = 3-9days
	Serum sickness

Nephritis, due to immune response to animal Abs
	

	Anti-CD3 Antibodies
	
	Prevents T cell activation by MHC peptide complex

Rapid depletion of circulating T cells

Agonist of TCR ( secretion of cytokines ( side effects
	
	Cytokine Release Syndrome: mild flu-like illness and more severe shock-like rxn
	

	Cyclosporine A
	
	Inhibit intracellular signal transduction in T cells

Recruit immunophilin and as a complex, inhibits Calcineurin
	IV and oral

Sequestered in RBCs

Metabolized by P450 A3
	Nephrotox
	Calcineurin, when activated, dephos NFAT which translocates to nucleus and activates txn of cytokine genes

	FK506
	
	Inhibit intracellular signal transduction in T cells

Recruit immunophilin and as a complex, inhibits Calcineurin

More potent than CsA
	IV and oral

Metabolized by liver
	Nephrotox
	

	Rapamycin
	
	Blocks IL-2 dependent T cell proliferation

Binds to FKBP and inhibits RAFT/FRAP/TOR
	
	
	Synergistic with CsA and FK506

	Mycophenolate 
	
	Inhibits inosine monophosphate Dhase 

Thereby inhibits T and B cells
	
	
	IMP Dhase required for de novo purine biosynthesis

	Asathioprine, Cyclophosphamide
	
	Nonspecific inhibition as cytotoxic drugs
	
	Severe
	

	Colony-stimulating factors 


	Primary neutropenic disorders

Benefits:

1) higher neutrophil counts at the nadir, 2) shortened nadir duration, 3) fewer infections, 4) fewer treatment delays, 5) fewer days of hospitalization
	Stimulate production of mature, functional neutrophils

Stimulate macrophage and neutrophil functions

Allow chemo dose intensification for cancers


	Greater F with subcutaneous injection than with IV (rapid decay)
	Persistent bone pain

Vasculitis

Thinning of hair

Thrombocytopenia

Proteinuria

Hypersplenism
	Recombinants Sargramostim for BMT and filgrastim for neutropenia from chemo

	Interferons 


	hairy cell leukemia, Karposi’s sarcoma, condyloma accuminatum, chronic HCV, 

CML

Antitumorigenic, antiproliferative, immunoregulatory
	Alpha – stimulate MHC class I, tumor Ag, and cytokine receptor expression

Inhibits virus attachment, uncoating, early txn, translocation, virus budding.

Inhibits tumor cell growth, oncogene induction

Gamma – Above

Also, stimulates NK and CTL activity, neutrophil/macrophage chemotaxis and activation, phagocytosis, free radical generation
	IM and subcutaneous
	Fever, chills, myalgias, headache, arthralgia, diaphoresis

Later – fatigue, anorexia, weight loss

Development of anti-IFN Abs
	Type I  alpha produced by leukocytes

Type I beta produced by fibroblasts and epithelials

Type II gamma produced by T and NK cells

	Plasmaphoresis
	
	Effective for IgM, intravascular and slow synthesis

IgG removal induces increased Ab synthesis – thus is combined with immunosuppressive drugs
	
	
	Removal of offending agents from the plasma – immune complexes (SLE), autoAbs and alloAbs, Abs causing hyperviscosity, infl mediators

	Immunoglobulins


	Primary Immunodef, Secondary Immunodef, Autoimmune dis
	Restore specific Ab levels in Primary

Replace lost Ab and protection against infection in Secondary

Block Fc receptors preventing removal of cells by RES and bind anti-idiotype AB to autoAbs - autoimmune
	Long T1/2

IV

Interpatient variation in IgG catabolism
	Limited

Infusion rxns, myalgias, fever, muscle cramps, headaches
	

	Monoclonal Abs
	
	Fusing murine B cells with myeloma tumor cells 

1) specificity, 2) long T1/2, 3) unlimited supply, 4) batch-to-batch consistency
	
	Human Abs to foreign mouse Ab

To overcome: insertion of variable region sequence or just CDR sequence from Mab  into human Ig cDNA
	To produce sufficient quantities of the 100 Mab approved for human use by 2010:

Purification from goat and cow milk, tobacco, corn (Ab in plant oils formulated into creams and ointments) 

	Glucocorticoids
	Treatment of adrenocortical insufficiency, 

Allergic rxns

Anti-inflammatory effect,

Postoperative cerebral edema

Non-systemic, local forms whenever possible

Used prophylactically for asthma
	Immunosuppression (inhibition of cytokine and chemokine gene induction, lymphocyte activation, migration, and recruitment)

Gluconeogenesis (increase blood Glu levels, deposition of liver Glycogen) – worsens diabetes, lymphoid atrophy, decreased muscle mass, thinning of skin

Electrolyte and water balance (enhance renal Na reabsorption and secretion of K and H)

Lipid metabolism – redistribution of body fat, buffalo hump, moon faces (Cushing’s disease)

Skeletal muscle wasting

Bone absorption and redistribution – inhibit osteoblast formation and activity, induced osteoclast activity and loss of bone mass

Cardiovascular system – enhanced vasoactive response

Central nervous system – behavioral disturbances

Combating stress
	Lipophilic – no cell receptor needed

Metabolized by hepatic p450

Small dose = amount naturally produced

Administration in morning when normal secretion is the greatest

Gradual cessation of therapy to prevent adrenal insufficiency
	Hyperglycemia, hypertension, osteoporosis, muscle wasting, decreased wound repair, altered mental state
	Hydrocortisone – natural

Addison’s disease – feebleness of heart action, irritability of stomach, color change of skin

Cushing’s disease – hyperglycemia, truncal obesity, buffalo hump, moon facies, peripheral muscle wasting, osteoporosis, striae

Acute or Emergency use: dexa or betamethasone

Inhaled preparations for chronic asthma



	Cortisol, Cortisone
	For replacement therapy
	Antiinflammatory, Na retaining (1)
	T1/2 = 8-12hr

Require liver metabolism 
	
	

	Prednisone
	For long term use
	Antiinflammatory, Na retaining (5)
	T1/2 = 8-12hr

Require liver metabolism
	
	

	Aspirin
	
	Irreversible, non-selective

Inhibits COX inrreversibly

Decreases platelet function, vascular tone

Minimal endothelial cell effect
	7 day effect until functional platelets mature
	
	

	NSAIDS (ibuprofen, naproxen)
	Osteoarthritis, RA, acute pain
	Reversible, non-selective

Mild to moderate Analgesic, Anti-pyretic, Anti-inflammatory

Inhibition of Prostaglandin synthesis ( most potent pyretic, produces hyperalgesia, erythema, edema, leukocyte migration)

Platelet inhibition


	No tolerance

Excellent absortion,

T1/2 = short (I), long (n)
	GI ulcers, bleeding, perforation ( higher risk with age, high dose, history of GI problems, concomitant corticosteroids and anticoagulants)

Renal

hypersensitivity
	

	COX-2 Inhibitor (celecoxib, rofecoxib)
	Osteoarthritis, RA
	Reversible, selective

Inhibits prostanoids that cause inflammation, pain and fever

Minimal effect on platelet aggregation
	T1/2 = 11.2hrs (C), 16-26hrs (R) 

Hepatic metabolism,

Celecoxib Sulfonamide allergy
	Effects similar to NSAIDS in certain at-risk pts
	COX-2 has limited distribution, inducible expression, stimulated by cytokines, mitogens, growth factors

	Beta-2 Antagonists

Albuterol, Metaproterenol
	Asthma

Fastest bronchodilator response
	Relaxation of smooth muscle by stimulation of adenyl cyclase

Enhanced mucociliary clearance

Decreased microvascular permeability

Suppression of mediator release from pulm infl cells
	Extensive first-pass hepatic metabolism

Aerosol devices
	Tachycardia, palpitations, exacerbating CAD, arrhythmias,

Anxiety, apprehension, tremor, insomnia

Hypokalemia, hyperglycemia
	Combination with oral theophylline, but possible increase in side effects

	Salmeterol
	maintenance/prophylaxis
	Inhibits release of infl mediators  
	Long duration of action – 12 hrs

Tolerance can devleop
	
	

	Cholinergic Antagonists

Ipratropium Bromide
	Maintenance and prophylaxis in COPD
	Block muscarinic receptors in airway smooth muscle (inhibiting bronchoconstriction)

Also block vagus sensory input which mediates reflect bronchoconstriction
	Very poorly absorbed

Slower onset than B2agonists

Lasts 6-8 hrs
	Dry mouth, blurred vision, urinary retention – all rare
	Best used in combo with B2agonists – less effective alone

	Methylxanthines

Theophylline
	
	Relaxes smooth muscle – bronchial, vascular

Decreases drowsiness, clearer flow of thought, less fatigue

Increases cardiac contractility, ventricular instability

Reduces peripheral vascular resistance

Reduces skeletal muscle fatigue

Increases water and electrolyte excretion

Increases secretion of gastric acid and pepsin

Increases BMR and free plasma fatty acids
	Administered with basic cmpd to enhance solubility

GI absorption good, slowed by food

Crosses placenta, excreted in breast milk

P450 metabolized 
	Nausea, anxiety, tremor, insomnia, seizures

Tachycardia, palpitations, atrial and ventricular arrhythmias

Drug-drug interactions
	

	Cromolyn
	Prophylactic for exercise-induced and allergen-induced asthma

Allergic rhinitis
	Inhibits release of mediators from pulm infl cells

Suppresses activating effect of chemoattractant peptides

Prevents bronchoconstriction
	inhaled
	Oropharyngeal irritation, headache, nausea
	

	Nedocromil
	Prophylactic for exercise-induced and cold -induced asthma

Children
	Inhibits broader range of infl cells than cromolyn

May inhibit neuronal reflexes that cromolyn does not
	
	Unpleasant taste, nausea, bronchospasm, headache
	

	Zafirlukast
	Asthma
	Leukotriene antagonist
	T1/2 = 10hrs

Inhibits P450 2C9 and 3A4
	Drug-drug interactions:

( warfarin AUC

Erythromycin ( plasma levels

Aspirin ( plasma levels

Rare Eosinophilic vasculitis
	

	Montelukast
	Asthma
	
	Rapid GI absorption

Metabolized by P450

No hepatic toxicity
	
	

	Zileuton
	Asthma
	
	Rapidly absorbed

Hepatic glucuronidation
	
	

	Dipivalyl epinephrine
	Eye
	Prodrug of Epi – more hydrophobic, better able to penetrate corneal epithelium – 17 times less drug needed 
	
	
	

	Proparacaine hydrochloride, tetracaine hydrochloride, cocaine 
	Eye
	Topical anesthetics in order to measure intraocular pressure and remove corneal foreign bodies
	Eyedrops


	
	Obviously never prescribed

	Mydriatics
	Eye
	Dilate the pupil through the inhibition of muscarinic acetylcholine receptors of the pupillary sphincter muscle
	
	
	

	Tropicamide, atropine, homatropine, scopolamine
	Eye
	Muscarinic antagonists – pupillary dilation

Atropine – also anticycloplegic – relaxes ciliary body
	
	A – fever, tachycardia, confusional psychosis
	Often used with Alpha1-adrenergic agonist

	Phenylephrine
	Eye
	Alpha1-adrenergic agonist – stimulate pupillary dilator muscle
	
	
	Often used with Muscarinic antagonists

	Pilocarpine
	Adie’s pupil

Glaucoma
	Very dilute amount constricts pupil due to upregulation of muscarinic receptors, as the damage to the ciliary ganglion reduces the parasympathetic input

Denervation sensitivity

Stimulates contraction of ciliary muscle to pull open trabecular meshwork
	
	
	

	Cocaine
	Horner’s syndrome
	Blocks reuptake of norepinephrine – in Horner’s syndrome, there is no Nor in synapse, and pupil will not dilate in response
	
	
	

	Hydroxymaphetamine
	Horner’s syndrome
	Release norepinephrine from presynaptic terminals

If postganglionic lesion – pupil will not dilate

If preganglionic, Nor released and pupil will dilate
	
	
	

	Cyclopentolate
	Cyclopegia

Ocular inflammation
	relaxes ciliary body

prevents adhesion of iris to lens
	
	
	

	Phospholine iodine
	Glaucoma
	Anticholinesterase – increase amt of acetylcholine available to occupy muscarinic receptor on ciliary muscles (contraction)
	
	Low levels of plasma pseudocholinesterase – prolonged neuromuscular block
	

	Beta adrenergic antagonists
	Glaucoma
	Reduces production of aequeous humor from ciliary epithelium
	eyedrops
	Exacerbation of COPD, heart block, CHF

Lowering of HDLs
	

	Alpha adrenergic agonists
	Glaucoma
	Reduces production of aequeous humor and intraocular pressure
	
	
	

	Carbonic anhydrase inhibitors
	Glaucoma
	Inhibits CA in ciliary epithelium – reduces aequeous humor production
	
	
	

	Prostaglandins
	
	Lowers intraocular pressure by increasing extracellular space in ciliary muscle, thereby increasing the rate by which aequeous humor leaves the eye (by the uveoscleral outflow)
	
	Darkening of light irides

Longer and bushier eyelashing
	

	Tetrahydrocannabinol
	Glaucoma
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	No eyedrops 
	
	

	Topical corticosteroids
	Ocular inflammation
	
	
	Exacerbates herpes infection of corneal epithelium

Glaucoma, cataract – increased intraocular pressure
	

	Topical non-steroids 

Ketorolac

Immunosuppressives
	Anterior segment inflammation
	K for cystoid macular edema which causes vision loss after cataract surgery
	
	
	

	Iododeoxyuridine,

Trifluorothymidine
	Herpes simplex keratitis
	
	
	T less toxic
	

	Acyclovir, famciclovir
	Herpes simplex keratitis, Herpes zoster keratitis
	Reduces recurrences

Useful in early stages
	Oral
	
	

	Cidofovir
	CMV retinitis
	
	IV every two weeks, or intraocular implant with oral
	
	

	Antibiotics
	Conjunctiva and corneal infections

Vitreous body and retinal infections

Fungal, amebic, parasitic
	Intraocular injection needed
	
	
	

	Ivermectin
	Onchocerchiasis (river blindness)
	Suppresses manifestations as microfilaria of worm invades the cornea and choroids
	Annual oral dose
	
	

	Vitamin A
	Xerophthalmia (night blindness, xerosis – drying of ocular surface)
	
	200,000 units given orally 4x/year
	
	

	Other drugs on Eye
	
	Oxygen – retinopathy of prematurity 

Sulfa drugs – Stevens Johnson syndrome – conjunctival scarring

Antimalarial agents – damage to macula
	
	
	

	Retinoids


	
	
	
	
	

	Methotrexate
	Psoriasis, reiter’s, dermatomyositis, sarcoidosis, lupus
	Folic acid antagonist – competitive and irreversible inhibition of DHFR, partial and reversible inhibition of TS

Immunomodulator and anti-inflammatory
	Triphasic metabolism

(distribution, Renal excretion, enterophatic cycle)

single weekly oral, IV or IM

given with folic acid to reduce nausea and megaloblastic anemia
	Drug interactions: sulfonamids, NSAIDS, tetracyclines, chloramphenical

Contraindiction: pregnancy or lactation – teratogenic and abortificient, renal dysfunction, liver dysfunction, severe cytopenias, active infection, excessive alcohol, unreliability

Fatigue, headache, fever, dizziness, reversible, alopecia, radiation recall, cytopenias, stomatitis, nausea, anorexia, vomiting, diarrhea, hepatox, enteritis, azotemia, cystitis, defective, spermato/oogenesis, teratogenicity, abortion
	Leucovorin rescue to bypass DHFR, thymidine rescue to bypass TS

Do repeated liver biopsies if pt has excessive alcohol intake, persistent abnormal LFTs, Hx of liver dis, family Hx of inheritable liver dis – do not continue if mild to severe fibrosis or cirrhosis

	Mycophenolate Mofetil
	Renal transplants

Autoimmune and inflammatory dis

Pemphigus, psoriasis, eczematous dermatisis, others
	Immunosuppressive

Inhibits inosine monophosphate Dhase in de novo pathway of purine synthesis

Inhibits T and B lymphocytes, leukocyte recruitment, cell adhesion
	Prodrug
	Few drug interactions

Nausea, diarrhea, vomiting, slight increase in LFTs

Mild reversible leukopenia, anemia, and thrombocytopenia

Slight increase incidence of opportunistic infections

Controversial increase in lymphoproliferative diseases
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