Dermatology Summary

Lec 52 (11-20 PP; Olievere) - Normal Histology and Tissue Reaction Patterns

Functions of skin

- protection from external environment


- protection from dessication


- maintenance of body temperature


- nonspecific immune barrier and other immune response

Structure of skin


Epidermis



- Deep to superficial strata: s. basalis, s. spinosum, s. granulosum, s. corneum



- Keratinocytes (majority)


- Melanocytes (minority): produce melanin and distribute it to keratinocytes via dendritic processes, cytoplasmic retracted on slides (actually an artifact, but reproducible)


- Langerhans cells: an APC, birbeck granules on EM (tennis-racket shaped, cytoplasmic)


- Merkel cells: touch reception and neurosecretory function



- Basement membrane: lamina lucida and lamina densa, separates epidermis from dermis

Dermis



- Papillary dermis: protrudes upward between rete ridges of epidermis



- Reticular dermis: collagen rich, elastic fibers, blood vessels and lymphatics, nerves



- Adventitial dermis: surrounds adnexa, vessles, and nerves


- Adnexal structures

- Hair follicles: arrector pili and sebaceous gland divides into inferior, isthmus, and infundibulum parts; anagen ( catagen ( telogen life cycle (***)



- Sebaceous glands: works by dumping contents into infundibulum



- Eccrine (sweat) glands: highly coiled glands that open to surface




- Apocrine glands: scent glands, secretion by decapitation


Subcutis (subcutaneous fat)



- Adipose tissue separated by lobules
Histology of tissue reaction patterns (8 types)

Interface (dermis-epidermal junction)



Vacuolar (intracellular swelling) or lichenoid (band-like inflammatory infiltrate at DEJ)

Psoriasiform



Epidermal hyperplasia of uniform thickness


Spongiotic



Intercellular edema


Vesiculobullous


Tissue clefts (spaces), classified based on location


Inflammatory



Dermatitis (various locations and type of inflammation)

Granulomatous



Granulomas (sarcoid, tuberculoid, necrobiotic, suppurative, foreign body)


Vasculopathic



Vasculitis or noninflammatory vascular damage


Panniculitis



Septal and/or lobular inflammation of subcutis

Lec 53 (11-20 PP; Lazarus) - Introduction to Clinical Dermatology

Macules:  flat lesions of altered color

Papules:  elevated lesions

Vesicles:  fluid-filled

Umbilicated: round lesion with depressed center, implies viral infection (center collapses due to viral-mediated cell fusion)

Pustules:  contains pus

Purpura:  blood extravasation (differs from macule because redness can be pressed out)


- palpable purpura equals vasculitis
Atrophy:
Descriptors:   annular, zosteriform, linear, target (bull’s eye)
Lec 54 (11-20 PP; Alani & Manolson) - Benign Nevi

Hypermelanosis


- Ephelis (freckle): clusters of small macules


Histology: melanocytes enlarged & hyperactive, increased pigmentation of basal keratinocytes


- Cafe-au-lait spot: well-circumscribed light brown macules, if several and large may signify neurofibromatosis


Histology: hyperactive melanocytes with giant macromelanosomes
Melanocytic hyperplasia


- Solar lentigo (lentigo senilis): irregular, pigmented macules possibly coalescing, found in elderly



Histology: hyperpigmented, elongated, club-shaped rete ridges


- Lentigo simplex: sharply demarcated, 1-5mm hyperpigmented macules



Histology: increased melanocytes along DEJ but none in dermis

Melanocytic neoplasia


- Nevocellular nevi (mole)


Junctional: nests along DEJ




symmetric, regular clear borders, small, uniform color, macule




Histology: nests of cohesive melanocytes at tip of rete ridges



Compound: extension of nests into dermis




Uniform light brown, raised, may be hairy or verrucoid




Histology: junctional and dermal melanocyte nests






Intradermal: loss of epidermal nests




Raised, light brown, hairy or verrucoid, locational differences




Histology: dermal melanocyte nests


- Halo nevus: not covered


- Congenital nevocellular nevi: wide variety of size and pigmentation



Histology: nevus cells deep in dermis and subcutis, may ensheath adnexal structures

Dermal melanocytic lesions


- Nevus of Ota: not covered

- Nevus of Ita: not covered


- Mongolian spot: blue patches common in Asians, present at birth then fade



Histology: elongated melanocytes parallel to skin surface


- Blue nevus: well circumscribed, popular



Histology: heavily pigmented melanophages in dermis with dense fibrotic collagen

Lec 56 (11-20 PP; Anhalt) - Immunobullous Diseases

Pemphigus vulgaris


- Autoimmune disease with Ab’s directed against desmosomes

- No oral lesions, superfical cutaneous blistering, subcorneal acantholysis


- Cell detachment only requires Ab binding (not complement or protease dependent)


- Treatment is targeted to preventing Ab production (limited drug choices)


Long term steroids (prednisone) are effective, also mycophenolate and cyclophosphamide

Bullous Pemphigoid

- Antibody against BP180 (found in lamina lucida)

- Ab binds BP180 ( C’ activation ( PMN attraction ( protease release ( subepidermal blister


- Treatment is directed against inflammation (many drug choices): steroids, etc.
Mucous membrane pemphigoid

- Autoimmunity against parts of epithelial basement membrane (just like bullous pemphigoid)


- Involvement of eye, oropharynx, or other sites


- Heals with scarring but this may cause secondary morbidity

- Treatment is based on organ involvement: prevent secondary morbidity



Cyclophosphamide is first line
Lec 57 (11-20 PP; Kouba) - Non-melanoma Skin Cancers (BCCs and SCCs)

Basal cell carcinoma

- More common than SCC


- Sun exposure is primary risk factor

- Genetic forms


- Nevoid BCC syndrome (Gorlin’s syndrome): AD mutation in Ptc, presents with BCC in adolescence/early adulthood


- Xeroderma pigmentosum: AR mutation of DNA excision repair, highly photosensitive

- Clinical: pearly papule, nodule, or plaque; friable and frequent bleeding; rarely metastatic, but may be locally very invasive

- Histology: 



Islands or nests of basaloid keratinocytes 



Majority have a demonstrable epidermal attachment



Retraction of tumor from surrounding stroma



Peripheral palisade (picket fence nuclei) and haphazard central pattern


- Variations



Nodular



Pigmented: melanin present


Superficial



Morpheaform: cords and strands, quite invasive, worst prognosis of all BCCs
Squamous cell carcinoma


Actinic keratosis



Erythematous, scaly or crusted plaques



A superficial in situ SCC with low risk of progression to invasive SCC


Histology: cytologic atypia of keratinocytes

Bowen’s disease



A form of in situ SCC, but a deeper process that arises in the hair follicle

SCC



The most common primary skin cancer of transplant patients



Clinical: erythematous, exophytic, crusted or ulcerated plaques



Histology: keratin horn pearl formation (keratin whorls)

Treatment

Prevention: protection from sun with sunscreen and clothes


Mohs excision: on site frozen section performed to map margin of tumor, with additional excision as necessary
Lec 58 (11-20 PP; Vonderheid) - Cutaneous Lymphoma

Cutaneous T cell lymphoma (CTCL)


- Def: CTCLs are primary T cell lymphomas that arise in skin


- Includes mycosis fungoides (80%), Sézary syndrome (20%), and other T cell lymphomas

- patch (resembles psoriasis) ( plaque ( tumor progression

- may involve poikiloderma (hyperpigmentation, telangectasia, atrophy)


- Histology: abnormal lymphocytes with cerebral-like nuclear infoldings (Sézary cell)

- Epidermal tropism of T cells: a combination of receptors on T cell (CLA, CCR4) and chemokines secreted by keratinocytes (IP-10)

- Possible connection to staphylococcus enterotoxins based on V( TCR expression patterns


- Host immune response, mediated by CD8+ and perhaps NK cells, are important in controlling tumor growth in CTCL


- TH2 cytokines predominate in CTCL, which helps suppress anti-tumor immunity
Lec 59 (11-21 PP; Scully) - Acne and Rosacea
Acne vulgaris


Pathogenesis involves 4 interlocking factors that combine to cause comedo (blackhead) formation


Follicular hyperkeratinization




IL-1 and androgens have been implicated


Propionibacterium acnes




Host response to this organism includes inflammation and C’ activation


Sebum production




Sebum is comedogenic and is inflammatory


Inflammation


Treatment



Therapy is tailored to the individual and the pathology


Topical retinoid plus antibiotic often used


Retinoids (eg tretinoin, adapalene, tazarotene) are comedolytic and anti-inflammatory
Lec 60 (11-21 PP; Beck) - Atopic Dermatitis and Other Eczemas
Atopic dermatitis (eczema)


80% of atopic dermatitis cases present <= 5 yrs of age


AD and asthma are tightly linked



- Incidence of AD and asthma are both increasing


- Of all atopic diseases, AD presents the earliest, and through the “atopic march” it progresses to other atopic diseases (such as asthma)



- Hypotheses for the increase in atopy




- Increased allergen exposure (home and diet)


- Better hygiene results in lack of microbial exposure that causes a Th1 response; body mounts more Th2 responses instead




- Decreased T regulatory cells (normally, Tr ( IL-10 ( Th1 and Th2)


Pathogenesis



Increased total IgE




extrinsic (food allergens, increased IgE) vs. intrinsic (autoallergens, normal IgE)




route of entry of allergens may be through skin, airway, gut



T cell/eosinophil activation




Initiated by a Th2 response but chronically mediated by a Th1 and Th2 response




Eosinophilic allergic response





Suggests it’s risky to smallpox vaccinate anyone with a history of AD



Cutaneous colonization with Staph. aureus




>90% S. aureus skin colonization in AD, and 50% of these are toxigenic


Genetics


Genetic linkage partially overlaps between asthma and AD (both allergic), and partially overlaps between AD and psoriasis (both skin tropism), but the overlap is different in each pair

Treatment: many possible targets based on above pathogenesis


- Anti-IgE therapy:  e.g. xolair (omalizumab) to block allergic symptoms


- Antibiotics against S. aureus


- Suppress T cells: cyclosporine, FK506



- Suppress eosinophils: steroids, CCR3 antagonists, etc.
Lec 61 (11-21 PP; Tausk) - Psoriasis and Other Papulosquamous Diseases

Psoriasis manifestations


- Def: lesions with erythematous plaques with silver scales (can be pustular, see below, but not vesicular) (***)


- Distribution: extensor surface of elbow and knee, umbilicus, scalp


- Fingernails: pits (common in psoriasis, but also found in ezcema and any process that affects the nail bed) and oil spots (brownish discoloration)


- Koebner phenomenon: trauma (eg scratches) to skin develops into a psoriasis lesion

Clinical forms


- psoriasis vulgaris (typical form)


- inverse psoriasis (affects flexural aspects of elbow and knee, groin, and axilla)


- guttate psoriasis (young people, 50% triggered by emotional stress can be healed by early antibiotics, if not treated early it progresses to psoriasis vulgaris)


- pustular psoriasis (can be a result of psoriasis vulgaris treated with steroids who are relapsing due to steroid withdrawal, can be serious)


- psoriasis arthritis


- erythrodermic (entire body is red)


- generalized (affects much of body)


- geographic tongue (raised lines on tongue)

Histology


- dilated tortuous blood vessels in dermis (redness), hyperkeratoses (white scales) with markedly thickened epidermis (elevated plaques)


- transit of cells from basal epidermis to top of skin is markedly accelerated (nucleated cells in the cornified layer)

Omitted: role of stress in psoriasis and other diseases
Lec 62 (11-21 PP; McElgunn) - Collagen Vascular Diseases
Lupus erythematosus


- Diverse set of diseases linked by polyclonal B cell autoimmunity


- Forms of LE



- DLE (discoid; cutaneous involvmenet only)




Red-purple macules, scalp involvement common




Uncommonly progresses to SLE (5%), but commonly found in SLE (20%)



- SCLE (subacute cutaneous; some systemic involvement)




Annular and gyrate scaling plaques



- SLE




Acute flares have butterfly or widespread morbilliform rash


- Etiology is unknown: may involve antigen driven CD4 T cell response, UV light, medications


- LE is characterized by antinuclear antibodies (ANA)


Antigen is correlated with clinical manifestation



Antigens include dsDNA, centromere, nucleolar components

- Rx: sun avoidance, topical steroids, other systemic treatments

Dermatomyositis


- Autoimmune inflammatory injury to striated muscle and skin


- Etiology is unknown: may be drug induced, also is associated with GVHD


- Jo-1 ANA (anti-histadyl tRNA synthetase) highly specific for dermatomyositis


- Clinical: Gottron’s papules (purple lesions over the knuckles) and Gottron’s sign (symmetrical macular violaceous erythema over knuckles), heliotrope (macular violaceous erythema), periungual telangiectasia, poikiloderma, pruritis, symmetric proximal muscle weakness



- Associated with malignancy, especially ovarian cancer


- Rx: sun avoidance, topical steroids, other systemic treatments

Scleroderma


- A chronic disease of unknown etiology that affects the microvasculature and loose connective tissue, characterized by fibrosis of vessels in the skin, lungs, gi tract, kidneys and heart


- Limited form


Morphea (localized sclerotic plaques), CREST, acral skin involvement



Anticentromere Ab



Lung involvement 10-15%



Patients usually outlive disease

- Diffuse form


Truncal and acral skin involvement



Antitopoisomerase antibodies in 20-30%



Lung, heart, GI involvement



Patients usually die with disease

- Pathogenesis: inflammatory damage to vascular endothelium 


- Rx: multifaceted

Lec 63 (11-21 PP; Young) - Drug Reactions

All of these reactions occur primarily against antibiotics (penicillins, sulfas), NSAIDs, and anticonvulsants

Exanthematous / morbilliform drug eruption


- Most common form of drug-induced cutaneous reaction


- Symmetric erythematous macules and papules


- PP: Type IV hypersensitivity (MHC presentation of drug hapten to T cells)

- Rx: discontinue drug, supportive care, etc.
Erythema Multiforme


- Acute, self-limited, abrupt onset of symmetrical fixed red papules on arms, face, neck, and trunk


- Target lesions with concentric regions of color change


- May be HSV associated; oral herpes commonly precedes EM

- Rx: Sx relief, anti-histamines; prophylaxis with acyclovir if HSV associated

Stevens Johnson Syndrome


- URI prodrome followed by red macules evolve that into bullae within hours

- Severe erosion of at least 2 mucosal surfaces


- Large areas of epidermal necrosis


- PP: deficient liver P450 metabolism and drug metabolite accumulation; or, autoantibodies


- Complicated by dehydration, electrolyte imbalance, secondary bacterial infection, scarring

- Rx: admit to burn unit, stop drug, correct fluid and electrolyte imbalance, protect from infection
Toxic Epidermal Necrolysis


- Large sheets of denuded skin with no mucosal involvement


- Prodrome followed by confluent erythematous dusky-red macules


- Nikolsky sign: tangential pressure on erythematous skin causes detachment


- Pathogenesis: drug metabolite accumulation ( metabolite forms antigenic complex ( cytotoxic T cell activation ( massive Fas-mediated keratinocyte apoptosis


- Rx: similar to SJS

Connections


- SJS may overlap with EM Major

- SJS can evolve into TEN but is separate from it
Lec 64 (11-21 PP; Moresi) - Graft vs Host Disease in the Skin
Acute GVHD

Clinical features



Onset between day 7 and 21 post-BMT



Erythematous macules and papules on acral sites (palms, soles and ears)



May progress to confluency, erythroderma, bullae, and TEN-like eruption


Histology


Epidermal vacuolopathy and atrophy, dyskeratosis,


Perivascular lymphocytic infiltrate in dermis


Key points


Diagnosis of GVHD should not be made in the absence of lymphocytic infiltrate



Eosinophils may be present in both aGVHD or drug eruptions



Diagnostic accuracy increases if biopsy is taken >20 days after BMT



Resolution of preparative regimen changes

Chronic GVHD


Clinical features



mucocutaneous findings



lichenoid lesions often precede sclerodermoid changes



Dx: requires cinicopathologic correlation


Lichenoid

- Clinical: acral violaceous to erythematous papules often with perifollicular pattern, progresses to widespread distribution

- Histology: lichenoid reaction (band-like lymphocytic inflammation of upper dermis) and other epidermal pathology



- DDx: lichen planus, lichenoid drug eruption, connective tissue disease


Sclerodermoid



Clincal


- resembles progressive systemic sclerosis, however lack Raynaud’s phenomenon and acrosclerosis



- bound-down, sclerotic/thickened, shiny, atrophic, erythematous plaques


- other cutaneous manifestations include lichen sclerosus, morphea, fasciitis, vitiliginous, poikiloderma


Histology: thickened dermis (sclerosis/collagen fibrosis) and other epidermal pathology, microvascular damage




- persistent epithelial damage is unique to sclcGVHD. 

Lec 65 (11-24 PP; Cohen) - Superficial Skin Infections and Infestations

Lec 66 (11-24 PH; Saunder) - Immunomodulators in Dermatology

Psoriasis is a prototype disease of T-cell mediated immunity; treatments are directed against T cells
- Strategy 1: inhibit primary keratinocyte cytokines or inhibit Langerhans cells migration

Etancercept: TNFR-IgG fusion protein that blocks TNF( stimulation of LC migration (also used for rheumatoid arthritis)
- Strategy 2: eliminate pathologic T cells


Alefacept: LFA-3-IgG fusion protein that blocks LFA3-CD2 interaction needed for APC-T cell interaction, activates granzyme (T cell apoptosis), affects only memory T cells and not naïve T cells, given by IM injection
- Strategy 3: target T cell activation or traffic into the skin


Efalizumab: Ab against LFA-1, blocks LFA-1/ICAM-1 interaction between T cell/APC and between T cell/endothelium thus prevents activation and extravasation

- Strategy 4: alter balance between Th1 and Th2 cytokines


- IL-10: not effective for psoriasis


- IL-4: experimental studies on psoriasis shows some effectiveness

- Strategy 5: bind postsecretory cytokines


- Etanercept: TNFR-IgG fusion protein that blocks TNF( from stimulating T cells to secrete pro-inflammatory cytokines and blocks other TNF( pro-inflammatory effects (e.g. involving endothelium, hepatocytes, epidermis) [see also strategy 1]


- Infliximab: chimeric mAb (IgG) binds TNF(, but higher morbidity than etanercept


- These two drugs are also the only approved treatments for psoriatic arthritis
Lec 67 (11-24 PP; Morison) - Photobiology in Skin Disease and Therapy
Lec 68 (11-24 PP; Barrett) - Atypical Nevi

Lec 69 (11-24 PP; Barrett) - Melanomas

