Drug Hypersensitivity

· Adverse drug reactions that occur in most normal patients:
· Overdose
· Side effects
· Secondary effects: e.g. GI bacterial overdose after antibiotics
· Drug interactions
· Drug Hypersensitivity: occurs only in a small number of patients
· Intolerance: has severe side effects at very low dose. Very sensitive.
· Often, intolerance of one drug ( intolerance of many (metabolism)
· Allergy (immunologic)
· Pharmacogenetic idiosyncrasies: e.g. G-6PD deficiency ( anemia after antioxidant drugs
· Often hard to distinguish from allergic reaction
· Non-immunologic
· Drug Immunogenicity:
· To initiate antibody mediated immune response, antibody receptors must be cross-linked on surface of B cell
· Therefore, small molecular weight drug must be presented to immune system in multivalent fashion
· Often attached to backbone of serum protein or cell surface protein
· How are drugs allergens
· Some drugs are complete allergens: are intrinsically multivalent
· Can be foreign macromulecules:
· E.g. hormones (insulin), enzymes, antisera (snake bites), recombinant proteins (e.g. human insulin – rare), vaccines, 
· Or multivalent chemicals
· E.g. succinylcholine
· Direct haptenate: drug can couple to a protein or cell surface molecule so that the immune system sees multivalent drug-carrier complex
· e.g. Beta lactams
· haptenation of metabolites: protein reactive intermediate covalently linked to carrier molecules (often to cytochrome enzymes that metabolized original drug)
· e.g. sulfa drugs
· Penicillin Allergenicity: Not itself recognized by the immune system. However, it can attach to lysine residues on many serum proteins ( multivalent presentation. Secondary response ( crosslinking of IgE ( release of histamine, etc.
· Beta Lactams represent half of all allergic drug reactions
· Only about 7% of allergies reported are anaphylaxes
· Urticaria (hives) / exanthem (flu like) most frequent
· Penicillin allergies can disappear with time
· If skin tests are negative, someone can safely take penicillin
· Cross reactivity with other Beta-lactams, especailly cephalosporins
· But no cross-reactivity to monobactams
· Major antigenic Determinent = penicilloyl – protein complex: most frequent presentation of penecillin recognized by immune system
· Hives usually associated with this presentation
· Minor antigenic determinents: many other presentations can also be allergenic
· Anaphylaxes usually associated with minor presentations
· Types of immunopathologic drug reactions
· Type 1: IgE (allergy)
· Type 2: complement mediated cytolis of cells that bind penicilin (red cells, kidney, etc)
· IgG mediated.
· Only occurs after prolonged high dose treatment
· Only about half of population capable of eliciting this response to penicillin
· Type 3: serum sickness. “drug fever” Immune complex damage
· Also IgG mediated so not everyone can respond this way
· Type 4: cell mediated. Delayed rashes.
· Rare except in occupational exposure (penicillin factory workers)
· Penicillin skin testing:
· PPL: tests for sensitivity to major determinant antigen. “Wheal and flare response” on skin suggests sensitivity
· Positive test ( 50% chance of acute allergic reaction
· Minor Determinant Mixtures (MDM) tests for sensitivity to minor antigents.
· Positive test ( 70% chance of acute reaction
· If both tests are negative still a small ~10% chance of acute reaction
· But will be mild and of limited clinical significance
· Risk Factors for Drug allergy in general
· Immune recognition: only limited part of population can respond at all to certain compounds
· IgE antibody persistence
· Anyone who has had a serious allergic reaction of any kind
· Increased age: cumulative exposure effect
· High dose / parenteral injections (particularly if iccipiant is included): increases exposure
· Examples of idiosyncratic reactions
· Primaquine sensitivity (G-6-PD deficiency)
· Isoniazid (acetylator status)
· Aspirin sensitivity: “pseudo-allergic reaction” but non-immunologic
· Symptoms: bronchospasm, urticaria, anaphylaxis
· Prevalence: 10-30%
· Onset often over age 30, non-atopic females
· Associated with perennial rhinitis, sinusitis, adult-onset asthma
· Aspirin is poorly immunogenic
· Cross reactive with NSAIDs with unrelated structures
· Common functional property: prostaglandin synthetase inhibition
· Perhaps it redirects arachidonic acid metabolism toward leukotrienes (mediator of allergies)
· Individuals with sensitivity may have metabolic pecularities as well as particular sensitivity to leukotrienes
NSAIDs

· NSAIDs inhibit cyclooxygenase: biosynthesis of prostaglandins
· Aspirin: only irreversible NSAID

· Covalent acetylation

· Duration of effect is related to rate of synthesis of new COX enzymes

· Non-selective (COX 1 vs COX 2)

· Ibuprofen, naproxen: Traditional NSAIDs 
· reversible, non-selective inhibitors

· Celcoxib: Selective Cox-2 inhibito

· NSAID desired effects:

· Analgesia: pain of low to moderate intensity

· No CNS effects (advantage over opiates)

· Anti-pyresis: reduce fever

· Anti-inflammatory: symptomatic relief from inflammation (e.g. arthritis) but less than immunomodulators

· Acetaminophen is worse than other NSAIDs as an anti-inflammatory

· Prostaglandins (prostaglandin E2 / prostacyclin)

· Role in inflammation:
· Cause vasodilation ( erythema
· Increases vascular permeability ( edema
· PGE2 potentiates effects of bradykinin, histamine
· Promote leukocyte migration
· Promotes hyperalgesia
· Triggers hypothalamus to elevate body temperature
· Prostaglandin synthesis: 
· Phospholipase A2: membrane fatty acid ( arachidonic acid
· Inhibited by Steroids
· Arachidonic Acid can be converted to leukotrienes or prostanoids

· Cyclooxygenase: arachidonic acid ( prostanoids
· Prostanoids ( prostaglandins
· Cox 1 vs Cox 2
· Cox 1 is constituitively expressed
· Synthesizes prostaglandins responsible for housekeeping functions: GI protection, platelet function, vascular tone, kidney function
· Cox 2 expression is generally induced
· These prostaglandins mediate inflammation, pain and fever
· Cox2 is stiumlated by cytokines, mitogens, growth factor
· Structure: extra side pocket caused by single Isoleucine ( valine switch
· NSAID undesired effects:

· GI

· Nuissance: heartburn, nausea, vomiting, pain

· Serious: beeding, perforation, strictures

· Mechanism: inhibition of Cox-1 reduces gastric mucosal protection

· Cox-2 inhibitors have much reduced GI side-effects

· Risk factors for GI bleeding

· Advanced age / history of GI problems

· Concomitant corticosteroids or anticoagulants

· Cardiovascular

· Cox-2 inhibitors (e.g. celcoxib) increase risk of cardiovascular events

· Mechanism:

· Cox-2 catalyzes the formation of Protacyclin (PGI2) in endothelial smooth muscle

· PGI2 inhibits platelet aggregation / vascular tone

· So Cox-2 inhibitors are pro-thrombolytic

· Aspirin inhibits Cox-1 as well as Cox-2

· Cox-1 catalyzes the formation of thromboxane in platelets

· Thromboxane is a platelet agonist and vasoconstrictor

· Because platelets are anucleate, they can never recover from the irreversible inhibition of Cox-1: they cannot synthesize more cox-1.

· Therefore, the effects of  aspirin are stronger on platelets than on endothelial smooth muscle

· Aspirin is therefore anti-thrombolytic

· Renal

· No effects under physiologic conditions

· In patients with compromised renal function, prostoglandins are important in maintaining renal function because of their vasodilatory effects

· Therefore, NSAIDs can be dangerous in renal failure
· Also dangerous in volume depleted patients, congestive heart failure patients, or diabetes patients

· Pharmacokinetics

· Traditional NSAIDs: excellent absorption, protein-bound distribution, renal/heaptic metabolism/elimination, varying half lives

· Ibuprofin < 5 h

· Naproxen (alleve) > 5 h

· Aspirin: mixed order metabolism
· Two saturable major pathways / 3 first order minor pathways

· Dose dependent apparent “half life”: higher dose, longer half life, more accumulation

Immunopharmacology of Transplantation
· Most therapies target activation of CD4+ T cells
· Inhibitors of MHC/peptide – TCR interactions:

· Antithymocyte globulin: actually has widespread anti-T cell function

· Used to prevent acute rejection

· Risk of serum sickness / nephritis (animal proteins ( immune response)

· Anti-CD3 antibodies: can be humanized to minimize immune response to the antibodies

· Complement mediated pathway ( rapid depletion of circulating T cells

· Paradoxically, can act as agonists of TCR ( non-specific secretion of cytokines

· “cytokine release syndrome”: flu-like symptoms. In severe cases ( shock-like symptoms / death

· Inhibitors of TCR-mediated intracellular signal transduction:

· Cyclosporine:

· Mechanism:

· Recruits an immunophilin, specifically cyclophilin
· Cyclosporin-cyclophilin complex blocks calcineurin
· Calcineurin is Calcium sensitive and dephospphorylates transcription factor NFAT which can then enter the nucleus

· NFAT enhances expression of cytokines such as IL-2
· Pharmicokinetics: peak concentration within a few hours

· Is sequestered in RBCs ( drug reservoir

· Nephrotoxicity

· FK506 (Tacrolimus): 

· More potent than cyclosporine but similar mechanism:

· FK506’s immunophilin is called FKBP
· Similar pk / metabolism (liver)

· Good for liver transplants: positive effect on hepatocyte growth

· Nephrotoxicity

· Inhibitors of cytokine / cytokine receptor interactions:

· Anti-IL-2 Receptor antibody: blocks IL-2 dependent T cell proliferation

· Inhibitors of cytokine receptor mediated signal transduction:

· Rapamycin: also binds to FKBP
· Rapamycin-FKBP complex inhibits RAFT: kinase that mediates T cell proliferation

· Reduces needed dose of cyclophosphamide / FK506 ( reduced toxicity

· Inhibitor of T cell proliferation: 

· Mycophenolate mofetil: prodrug for mycophenolic acid
· Inhibits inosine monophosphate dehydrogenase: purine synthesis. 

· This enzyme is especially important in T and B cells

· Used in Renal transplantation

Pharmacologic Manipulation of the Immune System
· Colony Stimulating Factors: promote proliferation and differentiation of developing blood cells. Also promote macrophage/neutrophil function.

· Contain intramolecular disulfide bridges

· Receptors mediate effects through Jak/Stat and Ras/Raf/MAP kinase pathways

· IL-3: most pleotropic.

· Released by T Helper Cells

· GM-CSF: also very pleotropic. (targets do not include basophil)

· Released by Fibroblasts, endothelial cells, T helper cells, monocytes, macrophages

· G-CSF: targets granulocytes (neutrophils)

· Released by fibroblasts, monocytes, macrophages, endothelial cells

· Erythropoietin: targets RBCs

· Released by renal peritubular cells
· M-CSF: targets macrophages/monocytes

· Released by fibroblasts, endothelial cells, monocytes, macrophages

· Used clinically to treat neutropenia (e.g. after chemotherapy)

· Recombinant GM-CSF / G-CSF are approved therapies

· Effects: makes nadir less severe and less lasting ( fewer infections, fewer treatment delays, fewer days in hospital

· Also used in bone marrow donors ( release of progenitor cells into periphery

· Receptors for CSFs are also on endothelial cells, coronary artery cells, neurons

· Interferon: “interfere” with viral replication

· Type 1 Interferons (IFN-alpha, IFN-Beta): 

· Produced in response to viruses/microorganisms
· Produced by all nucleated cells
· All cells also have receptors

· Signaling mediated by JAK/STAT pathway

· Many IFN-alpha proteins (at least 12)

· Therefore, Knockout studies involve knocking out receptors

· Knockout studies ( very vulnerable to viruses

· Effects:

· Stimulates MHC 1 expression, cytokine receptors

· Inhibits virus activity, tumor cell growth, IgE synthesis, collagen synthesis

· Type 2 Interferon (IFN-gamma):
· Produced in response to immune signals:

· Antigen-MHC complexes

· IL-12 + IL-18

· Activating NK cell ligands

· TLRs

· Produced by Natural Killer cells, Natural Killer T cells and T cells
· All cells have receptor

· Also mediated by JAK/STAT pathway

· Knocking out has minimal effect

· Effects:

· Stimulates MHC 1 and 2 expression, cytokine receptors, adhesion molecules, Fc receptors

· Strongly activates neutrophils / macrophages

· Inhibits virus replication / tumor cell growth

· IFN-alpha as therapy:

· Kinetics much better when given IM or subcu compared with IV

· Pegylation: derivatizing polyethelene to lysine residues

· Protects IFN from catablism, Ig attack but doesn’t interfere with receptor

· Allows activity to be sustained for many days, even when given IV

· Drug can be given once per week

· Clearance is dramatically lower

· Branched PEG has a bigger effect than a linear PEG

· Used with Ribavirin (nucleoside analogue) as standard treatment for Hepatitis C
· Also used in Leukemias, lymphomas, other neoplasms

· Immunoglobulins: 

· Very long half-life (3 weeks)

· Original use: provide serum IgG

· Danger: aggregates ( complement activation ( vascular collapse (serum sickness)

· Administered intramuscularly originally

· WHO standards:

· All IgG sublcasses

· Low IgA levels (some patients have anti-IgA antibodies)

· Long half life

· Used in

· Immunodeficiencies (primary, secondary)

· Autoimmune diseases: e.g. antibodies may block Fc portion of self-autoantibodies!

· Common adverse effects: myalgia, fever, cramps, headaches (no disease transmission)

· Monoclonal antibodies: exquisite specificity

· Half life: 1-3 days

· Traditional manufacturing technique: immunize mouse ( fuse mouse spleen cells with myeloma cells ( hybridomas
· Now, phages are used to turn bacteria into antibody factories

· Variable region (Fv) can be fused with human IgG backbone

· Allows antibodies to be made in enormous quantities

· Humanized antibodies: reduces formation of human anti-mouse antibodies (HAMAs)

· HAMAs can cause immune complex formation, anaphylaxes, lack of efficacy

· Technically, a humanized antibody only contains complementary determining regions from mouse (90% human)

· Some humanized antibodies now created by transgenic mice with human Ig genes

· A chimeric antibody contains whole Fab portion from mouse (66% human)

· Many uses for monoclonal antibodies. Safe, non-toxic, inexpensive to develop

· Production is a major problem (need more bioreactors)

· Alternatives: transgenic animals (goats, cows ( milk), plants (tobacco, corn)

· Example: Anti-TNF antibody in Rheumatoid Arthritis
· Chimaric antibodies: infliximab, etanercept
· TNF-alpha is poivotal cytokine in activating other cytokines

· Example: Efalizumab in Psoriasis
· Can also use single chain antibodies (e.g. get vaginal flora to produce – no need for assembly)

· Plasmapheresis: separate whole blood into components by centrifugation

· Some components removed, some are reinfused

· Anti-coagulant added before centrifugation

· Can be used to remove:

· Immune complexes (e.g. lupus)

· Autoantibodies / alloantibodies

· Inflammatory medioatrs (fibrinogen, complement)

· Protein-bound toxins

· Lipoproteins

· Etc.

· Whole blood ( cell separator: (cells ( reservoir) plasma ( pump ( affinity column / filter ( whole blood reformed in reservoir ( reinfusion

· Depending on purpose different absorbent used in filter

· E.g. DNA to remove anti-DNA antibodies

· Anti-LDL antibodies to remove LDL

· Charcoal to remove bile acids

· IgG plasmapheresis is less effective than IgM plasmapheresis because there is more IgG in extravascular space

· Also, IgG removal ( rebound effect. Therefore, must be combined with immunosuppression

· FTY720: small molecule S1P agonist
· Causes sequestration of lymphocytes in secondary lymphoid tissue ( lymphopenia

· Used in MS, other autoimmune diseases, transplantation

Adrenal pharmacology and corticosteroids
· Steroid hormone synthesis:

· Cholesterol = precursor

· Many P450 enzymes using heme, NADPH

· 21-hydroxylation: separates corticosteroids (glucocorticoids, aldosterone) from other steroids

· 11-hydroxylase: important in producing glucocorticoids

· Corticosterone: precursor to aldosterone. Given exogenously

· Aldosterone synthase: converts corticosterone to aldosterone

· Steroid hormones are lipophilic: readily enter cells

· Feedback inhibition of steroid synthesis is an important factor in therapy

· Hypothalamus releases corticotrophin releasing hormone (CRH) which acts on anterior pituitary which produces ACTH which acts on adrenal cortex to produce cortisol
· Cortisol inhibits CRH and ACTH
· Cortisol inhibits inflammation

· Pro-inflammatory cytokines (IL-1, IL-2, IL-6, TNF-alpha) promote CRH, ACTH release

· Because of these negative feedback loops, patients must be carefully weaned from cortisol

· Cortisol levels follow a circadian rhythm: peaks in the morning

· Cortisol metabolism: P450 enzymes
· Potential drug interactions: e.g. thyroid hormone induces P450 ( lower cortisol levels

· Exogenous corticosteroids include:

· Hydrocortisone (cortisol)
· Has mineralcorticoid as well as glucocorticoid activity

· Half life 8-12 hours

· Cortisone
· No intrinsic activity but easily converted to hydrocortisone

· Fludrocortisone: Mineralcorticoid.

· Better absorbed and more stable than aldosterone

· Promotes Na retention

· Pure glucocorticoids: much more anti-inflammatory potency than salt retaining potency

· Prednisone
· Half life = 8 – 12 hours

· Triamcinolone
· Half life = 12-36 hours

· Dexamethasone: 
· very potent and long acting. Not usual for outpatient

· Glucocorticoid effects on inflammation: negatively regulates immunoactive transcription factors such as AP-1 and NF-kappaB
· Inhibits cytokine, chemokine production, cell surface receptor production, molecules involved in activation, migration, recruitment

· Glucocorticoid side effects:

· Gluconeogenesis: increase blood glucose levels, glycogen stores

· Electrolyte imbalance: mediated primarily by mineralcorticoid activity

· Lipid metabolism: lypolysis, fat redistribution (buffalo hump, Cushingoid face)

· Skeletal muscle wasting
· Loss of bone mass
· Cardiomyopathy
· Effects on the CNS
· Stress response
· Glucocorticoid Receptor: cytoplasmic. Ligand-binding domain, DNA-binding domain, Activation domain

· Glucocorticoid Response Element: DNA sequence recognized by receptor

· Interactions can upregulate, or downregulate genes

· Can also interfere with other transcription factors

· Major Indications:

· Replacement for adrenocortical insufficiency

· Immunosuppression

· Anti-inflammatory

· Use nonsystemic forms whenever possible (e.g. topical, inhaled

· Often administered in morning to mimic normal diurnal variation

· Ketoconazole: can block enzymes involved in corticosteroid production

· Used to treat Cushing’s syndrome

· Spironolactone: competitive inhibitor of mineralcorticoid receptor

· Treats hyperaldosteronism (low K, hypertension)

· Side effect: gynecomastia in men (blocks androgen receptor as well)

Heme Pharm
· Aspirin: major antiplatelet effects

· Inhibits cyclooxygenase ( inhibition of thromboxane A2: inducer of platelet aggregation / vasoconstriction

· Irreversible modification of COX

· Because platelets are anucleate, COX is destroyed for duration of platelet life

· Low dose: completely inhibits platelet COX without also inhibiting formation of PGI2 (an inhibitor of platelet aggregation)

· Therefore, low dose is most effective as anti-thrombotic agent

· High dose inhibits PGI2 and therefore promotes thrombosis

· By far most cost-effective treatment

· Dipyridamole: also inhibits platelet aggregation

· Inhibits cyclic nucleotide phosphodiesterase: increases intracellular cAMP
· Inhibits nucleoside uptake ( increased extracellular adenosine ( adenosine receptor activation ( increased intracellular cAMP

· Also, vasodilatory

· Only effective in combination with aspirin or warfarin

· ADP antagonists
· ADP induces platelet aggregation

· Ticlopidine: 

· irreversibly blocks ADP receptor

· blocks fibrinogen binding to platelets

· indirectly blocks activation of glycoprotein IIb/IIIa receptor
· prodrug: activity from active metabolite

· severe neutropoenia in 1% of patients

· Clopidogrel: same as Ticlopidine but safer

· Neutropenia in only 0.1% of patients

· Platelet glycoprotein IIb/IIIa antagonists:

· Antiplatelet antibody:

· Targets glycoprotein IIb/IIIa receptor: blocks receptor mediated aggregation

· Chimeric

· Only Fab region is infused

· Rapid clearance but Fab remains on platelet surface

· Toxicities (other than bleeding):

· Pseudothrombocytopenia: antibody-mediated platelet clumping (paradoxical)

· Anti-mouse antibodies
· Anti-IIb/IIIa peptide: blocks agonist binding to receptor (fibrinogen, vWf) / blocks aggregation

· Slower clearance than AB (t1/2 = 1-3 hr)

· But, when cleared from blood, effects are stopped

· Anti-IIb/IIIa small molecule: binds receptor, inhibts fibrinogen

· T1/2 = 2 hrs. effects reversible

· Used to prevent re-stenosis after angioplasty

· Erythropoietin: blocks apoptosis of erythroid precursor cells
· Heavily glycosylated (must be made in mammalian cells)

· Works through JAK/STAT pathway
· Used to treat anemia
· IV or subcutaneous

· Toxicities:

· Hypertension

· Increases thrombosis

· Neoplasm(?)

· Endogenous antiocoagulants:
· Prostacyclin (PGI2): inhibts platelet aggregation

· Antithrombin: protease inhibitor. Interferes with several coagulation factors including thrombin

· Heparin sulfate: synergistic with antithrombin

· Protein C: works with cofactor (protein S) to degrade Factors V and VIII

· Preventing thrombuses: heparins, coumarins
· Dissolving thrombusses: thrombolytics
· Heparin:

· Variable molecular weight ( dose expressed in “units”

· Augments antithrombin activity

· Inhibits intrinsic pathway more than extrinsic

· Interferes with platelet aggregation

· Activates heparin cofactor 2 which inhibits thrombin

· No oral bioavailability

· Non-linear clearance, variable half life

· Clearance via reticuloendothelial system

· Protamine: used in emergencies to reverse effects, stop bleeding.

· Toxicities (other than bleeding):

· Thrombocytopenia

· Paradoxical thrombosis: white clot syndrome
· Alopecia
· osteoperosis 
· Low molecular weight heparin inhibits factor X but not factor II

· Increased bioavailability, less clearance compared with regular heparin

· Dose proportional pharmicokinetics (don’t need as intense monitoring)

· Coumarin (warfarin): Vitamin K antagonist

· Prevents gamma-carboxylation of factors 2, 7, 9, 10, protein C, Protein S

· Blocks vitamin K reductase
· Chiral (asymmetric carbon)

· Excellent absorption

· T1/2 = 40 hours

· Escalation must be very conservative

· Most immediate effect on factor VII (shortest half life)

· PT used to monitor effects

· Highly susceptible to adverse drug interactions

· Some drugs ( decreased Vitamin K absorption

· Some cause displacement of coumarin from plasma proteins

· Some inhibit biotransformation

· Drugs that inhibit platelet aggregation or decrease clotting factor production magnify effects

· Toxins

· Bleeding antidotes: freesh frozen plasmin, exogenous vitamin K

· Skin necrosis: caused by inhibiting protein C activity ( necrotic infarction

· Alopecia
· Teratogenic
· Thrombolytics: activators of plasminogen ( plasmin
· Recombinant Tissue plasminogen activator (tPA): tPA is normall inhibited but a large dose can dissolve clots systemically

· Binds / activates fibrin-bound plasminogen

· Toxicities:

· Bleeding

· Damages endothelial cell membranes ( increase in vWf

· thrombocytopenia

· Streptokinase: binds to plasminogen, activates it

· Must give quickly after thrombus formation for benefit to outweigh risk of bleeding

· Anaphylaxes is another risk

· Lowest cost but can’t use repeatedly because of antigenicity

· Urokinase: protease that directly cleaves plasminogen

· Can also cause bleeding, allergic reaction (but less severe than streptokinase)

· Pro-coagulant drugs: clotting factor concentrates / fresh frozen plasma are most common

· Epsilon-aminocaproic acid: competitively inhibits binding of plasmin to fibrin

· Used to treat hematuria

· Can cause pathologic thrombus

· Desmopresin: causes release of endogenous clotting factors (Factor VIII, vWf)

· Severe hemophiliacs do not respond

· Vasopressin like activity ( fluid overload

Skin Aging / Retinoids
· Tretinoin: all-trans retinoic acid. Improves photo-aged skin
· Retinoids: 

· can be defined as any compound with vitamin A-like activity or as any structural analog of Retinol or that binds and activates retinoid receptor
· 1 molecule of beta-carotene ( 2 molecules of vitamin A

· Vitamin A is stored in the liver as an ester

· CRABP: intracellular carrier protein for retinoic acid

· Retinoid Receptor: transcription factor

· Activation ( dimerization

· Often forms a heterodimer between two distinct retinoid receptors

· Function: Promotes collagen synthesis in the dermis
Principles of Topical Therapy
· Stratum Corneum: main physical barrier to absorption

· Varying thickness determines ability of substances to penetrate

· Factors increasing penetration:

· Hydration (soaking)

· Increasing ambient temperature (wear socks to bed)

· Physical trauma: e.g. sand in soap

· Chemical trauma: e.g. retin A, salicylic acid

· Skin disease: e.g. irritant contact dermatitis
· Occlusion: wear nitrile gloves

· Factors decreasing penetration

· Tan: thickens stratum corneum
· Note that the Dermis is a barrier to systemic absorption

· Arteriolar density / vasodilation determine absorption

· Vehicles for topical medications

· Lotions: clear alcohol / water-based solutions

· Will have a drying effect ( good for weeping blister

· Creams: oil in water. Water soluble

· Ointments: all oil. Insoluble in water. Most occlusive. Best penetration

· Topical Corticosteroids: anti-inflammatory, antiproliferative, antipruritic, vasoconstrictive
· Strength determined by vasoconstriction assay
· Hydrocortisone: low potency

· Triamcinolone: mid potency

· Fluocinonide: high potency

· Clobetasol: super potent

· Adverse effects: 

· Irreversible skin atrophy

· Erythema of face (reactive vasodilation)

· Rosacea

· Systemic effects: HPA suppression, Cushing’s syndrome, etc.
· Avoid mid-potency and stronger on folds, faces, kids

· Note that splitting a dose over the course of the day ( more HPA suppression

· Better to give bolus in the morning

· Topical therapies typically used multiple times each day

Biological Therapies in Dermatology

· Psoriasis: TH1 mediated

· TNF-alpha plays very important role

· Psoriasis drugs that specifically target cell mediated immunity

· Etanercept: anti-TNF receptor-antibody fusion

· Administered subcutaneously

· Infliximab: chimeric anti-TNF monoclonal antibody

· Adalimumab: human anti-TNF monoclonal antibody

· Alefacept: antibody that blocks costimulation of T cells

· Prevents interaction between LFA-3 (on antigen presenting cell) and CD2 (on T cell)

· Efalizumab: humanized antibody that binds LFA-1 on T cells

· Prevents interaction with APC / endothelium

· Prevents migration into dermis / epidermis

· Dermatitis: TH2 mediated (IL-10, IL-4)
