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IMMUNE-MEDIATED TISSUE INJURY – HYPERSENSITIVITY


Hypersensitivity - Ab/CM immune response to Ag(rxn damages tissue


Type I (anaphylactic or immediate)


Ag binds (bridges) IgE on mast/basophil(ppl w/ atopic allergy (10% pop) make IgE more readily, have different allele for mast IgE receptor, basophils degranulate more readily (b/c exposure to monokine(stops if Ag removed); Type I activity w/ C3a anaphylatoxin if no bridging


Primary mediators (preformed mast/basophil degranulation prod.) - Histamine, eosinophil chemotactic factor (ECF), neutrophil chemotactic factor (NCF), heparin, neutral proteases


Secondary mediators (de novo after degranulation) - lipid mediators from arachindonic acid (LOX(LTC4/D4, COX(PGLD2, PA2(PAF), cytokines (TNF, IL1,4,5 from mast, IL4-6 from TH2)


Mediators(chemotactic (LB4, ECF, NCF, PAF, CK), vasoactive (histamine, PAF, LKC4,D4,E4, PGD2, neutral proteases), spasmogenic (histamine, PG, PAF, LKC4,D4,E4)(edema from leaky vv (swell/sniffle/sneeze), wheezing as bronchial SM contracts, N/V/D as parietal cells make acid


Local anaphylaxis - urticaria (wheal/flare), atopic dermatitis (eczema), angioedema, allergic rhinitis (hay fever-seasonal=pollen, ragweed or perennial=dust, mites, mold, insect), conjunctivitis,  allergic bronchial asthma, mild food allergies (N/V/D esp in kids),; Progress w/ age - diarrhea (kids)(hives (teens)(allergic rhinitis (adult); other atopic rxns - nasal polyps, insect bite allergy, aspirin intolerance (act as hapten on albumin), mastocytosis, physical allergy (sunlight, heat, rad.)


Skin test – wheal and flare, vasodilation, edema, eosinophils


Systemic (generalized) anaphylaxis - know sx of local vs systemic


Cardinal signs: laryngeal edema/spasm, bronchospasm, hypotension


Skin - severe pruritis, hives, erythema over body; may stop


Respiratory - bronchiol contraction w/ resp. distress (emergency), hoarseness 2( laryngeal spasm/edema, laryngeal obstruction


GI - V/D/Ab cramps from food allergy; may or may not happen


Blood vascular - shock(death 2( pulmonary edema, hemorrhage, or constricted pulmonary vasculature(RV failure


Food allergies: eggs, nuts, shellfish, fish, sesame seeds; non-immune histamine release from chocolate, strawberries, codeine


Phases - Phase I: 5-30min, primary mediators(vasodilation, leakage(SM spasm or glandular secretion; Phase II: 2-8hr after exposure, secondary mediators(infiltration with cont'd tissue destruction from mucosal cell damage


Treatment - avoidance best, symptomatic (antihistamines, cromolyn, corticosteroids), desensitization, prophylactic (block Ab-not used much)


Type II (Ab-dependent) - match dz to type


Bind Ab to nl/altered Ag on cell surface/connective tissue(cytotoxicity


Complement dependent rxn - transfusion, erythrobastosis fetalis (Rh), autoimmune hemolytic anemia, agranulocytosis, thrombocytopenia, drug rxns, pemphigus vulgaris


Ab-dependent cell mediated cytotoxicity (ADCC) - parasites, tumors


Antireceptor Ab - Myasthenia Gravis (AchR block), Graves' dz (TSH receptor block/stimulated)


Receptor-stimulating Ab - Rassmussen's Encephalitis (glutamate receptor overstimulated(excess NT(epileptiform seizures)


Anticonnective tissue component Ab - Goodpasture's dz (pulmonary and glomerular BM look same after smoking(both attacked)


Type III (immune complex dz)


Mediated by Ag-Ab complexes (immune complexes)


Localized (Arthus rxn) - acute immune complex vasculitis (acute necrotizing vasculitis) = necrosis around small vv, tubules (kidney); deposit of Ag-Ab, complement, fibrinogen(smudgy eosinophila(PMN(fibrinoid necrosis, possible hemorrhage, thrombosis; lots of Ag promote, ex: bacterial, viral, nuclear, Ab; local type III ex: immunization discomfort, membranous glomerulopathy, joint aches at start of infection, organic pneumoconioses 2( organic dusts


Favored deposition tissue sites - small vv (vasculitis), kidneys (nephritis), joints (arthritis), skin (dermatitis), heart, serosal surfaces (pericarditis, pleuritis, peritonitis)


Clinical manifestations of immune complex deposition - fever, urticaria, arthralgia, lymphadenitis, proteinuria 


Systemic - Ag-Ab complex persist in circulation, deposit in various tissues(inflammation; ex: Systemic lupus erythematosis (autoimmune), hypersensitivity angiitis of small vv (drug rxn, CA, infection), serum sickness (horse serum vaccine), polyarteritis nodosa (small-medium vv)


Skin test – erythema, edema, vasculitis, PMNs








IMMUNE MEDIATED TISSUE INJURY – HYPERSENSITIVITY (CONT’D)


Type IV (CTL-mediated or DTH)


Mediated by sensitized T cells (no Ab)


Delayed-type hypersensitivity (DTH) – TH1 CD4, model is the tuberculin skin test, also infections w/ complex Ag’s, transplant rejection, and tumors


Mechanisms – mononuclear dermal infiltration, necrosis & perivascular cuffing, fibrin deposition & induration, scarring & possible granuloma


Granulomatous hypersensitivity – advanced form of DTH w/ granulomas (or tubercles) developing. Granulomas – oval laminate space-occupying, loss of tissue fxn, aggregates of epitheliod histiocytes, macrophages & giant cells surrounded by lymphocyte collar, Langhans (nuclei around edge) or foreign body type (nuclei clumped in center), ex: tuberculosis, schistosomiasis


Anergy – diminished hypersensitivity (superscabies)


T cell mediated cytotoxicity - CTL(cytolysis, ligand-induced apoptosis


Characteristics – erythema, induration


Ex: graft rejection, virus infection resistance, tumor cell lysis, poison ivy, nickel watch band or neomycin ointment skin rashes, beryllium dust (fluorescent bulbs), spontaneous regression of pigmented nevi/malignant melanomas


Mechanism – New Tk bind target cell(destroy Na/K pump(target cell membrane leak(lyse target cell & free Tk


NK mediated cytotoxicity


Skin test – erythema, induration, mostly mononuclear cells, 24-72hr, no edema/swelling





SYSTEMIC LUPUS ERYTHEMATOSIS (SLE) – AI


Common, remitting/relapsing febrile, multisystemic, inflammatory, type III hyper.


Often affects kidneys, joints, serosal membranes, skin


Clinical manifestations – arthritis, skin changes, kidney damage, inflamed serosal membranes, fever, mental changes (ex: fatigue)


Epidemiology – 90% 10 yr survival rate, 1:9 male:female, 1 in 1000 women has SLE in US, etiology only guesses, strong genetic predisposition


Mechanism – Auto-Ab against self-Ag’s like plasma proteins (complement, clotting factors), cell surface Ag (lymphocyte, PMN, platelet, RBC), intracellular components (microtubules, lysosomes, microfilaments, ribosomes), nuclear components (DNA, RNA, histones) are most important, esp dsDNA and Smith Ag(used to test and diagnose; get type III hypersensitivity (acute vasculitis)


Clinical manifestations


Most common – hematologic, arthritis, skin rash, fever, fatigue, weight loss


Blood vv develop acute necrotizing vasculitis, fibrinoid necrosis


Spleen lesions – chronic vasculitis, fibrosis of pencillary aa


Impaired kidney fxn – anti-tubular Ab(lupus interstitial nephritis, acute vasculitis, fibrinoid necrosis


Phototrophic skin rashes – from auto-Ab deposit on BM btwn dermis & epidermis, butterfly rash, urticariae, bullae, maculopapular lesions, skin ulcerations


Arthritis/Inflammation of joint tissues – resembles RA, but nonerosive synovitis, no deformities


Pleural & pericardial inflammation – verrucous endocarditis called Libman-Sacks endocarditis, pain, small fibrinous effusions


Chronic fatigue – often the presenting complaint, probably 2( anemia, generalized pain


Mental changes – auto-Ab against neurons(psychosis, convulsions, brain infarcts


¼ SLE pt dead within 5 yr 2( kidney failure, iatrogenic immunosuppresion (infection), bleeding, heart failure, brain damage


Diagnosis


LE cell test – LE cell is WBC that ate denatured nucleus, not sensitive or specific


Hemotoxylin body – LE cell correlate in tissue, diagnostic


Anti-nuclear Ab (ANA) test – indirect immunofluorescent, nonspecific


Lab findings - ↑ESR, ANA+, RF+, anti-dsDNA Ab+, anti-Smith Ab+, ↑IgG, IgM, inflamed joint fluid


SLE-like diseases – chronic discoid lupus erythematosus (DLE) (skin only), subacute cutaneous LE (mostly skin, mild systemic), drug-induced LE (2( procainamide, hydralazine – slow acetylators) (know last one for Pharm)








AUTOIMMUNE (AI) DISEASE


Immune tolerance


Immune toelerance – unresponsiveness of immune system to normally antigenic substance


Desensitization – temporary unresponsiveness induced by large dose of Ag in immunized person over time


Mechanisms – Clonal deletion (lose self-reactive), clonal anergy (inactivation of lymphocyte), peripheral suppression by T cells (special T suppressor subset to regulate autoreactivity)


Danger model – T cells w/o 2nd (danger) signal become tolerant


Autoimmunity – immune response to self Ag by loss of self tolerance, microbial agents, or genetic factors


Loss of self tolerance


Bypass of helper T cell tolerance – by modification of molecule or expression of costimulatory molecules, ex: autoimmune hemolytic anemia


Molecular mimicry, ex: cross reaction of cardiac m. and Strep in RF


Polyclonal lymphocyte activation – nonspecific B cell activation , ex: EBV (make anti-DNA Ab) or bacterial endotoxins


Imbalance of suppressor-helper T cell fxn – ex: Hashimoto’s thyroiditis


Emergence of sequestered Ag – ex: myelin, lens (after lose eye), sperm


Microbial agents


Bypass T cell tolerance – ex: Coxsakie B virus shares Ag w/ myocardium(can trigger lethal myocarditis; measles virus shares Ag w/ T cells(anergy


Polyclonal B cell mytogens auto-Ab as in EBV infection


Loss of suppressor T cell fxn(cross reaction, ex: Klebsiella shared Ag w/ HLA-B27, beta-hemolytic strep shares Ag w/ myocardium


Genetic factos


Familial clustering of AI dz like lupus


Class I HLA linked – more in men, ankylosing spondylitis (fused vertebrae), Reiter’s syn.(urethritis, conjunctivitis, arthritis triad), common psoriasis


Class II HLA linked – more in women, SLE, RA, enthesopathies, scleroderma, Sjogren’s syn, RF, variant/overlapping of listed


Classification of AI – localized (IDDM) or systemic (SLE, RA, Sjogren’s, Reiter’s, scleroderma)





IMMUNE MEDIATED TISSUE INJURY – TRANSPLANT REJECTION


Host vs. graft rejection


T-cell mediated rejection – mainly chronic phase, CTLs of Type IV hypersensitivity that usually kill cells w/ virus/intracellular parasites, tumors


Ab-mediated rejection – entire period, esp hyperacute (don’t see w/ immunosuppresion); hyperacute – preformed antidonor Ab in recipient(C-fixation & Arthus rxn; acute/chronic – anti-HLA Ab develop concurrent w/ T-cell mediated rejection


Histocompatible graft rejection – CTLs lyse graft cells, sensitized B cells  make antigraft Ab, macrophage/NK/CTL nonspecific damage from accumulation (2( DTH)


Chronic rejection – occurs in old allografts w/ fibrosis, aterial lumen narrowing(cut off blood supply


Classic kidney rejection signs – azotemia (excess blood urea/nitrogen), oliguria (↓urine flow vs fluid intake), HTN, weight gain


Associated kidney lesions – arterial/arteriolar intimal thickening(stenosis; thickened glomerular capillary walls, tubular atrophy, interstitial fibrosis


May be result of repeated cellular rejection episodes(unresponsive to therapy


Allogeneic hematopoetic cell transplantation


Bone marrow transplants used to hematopoetic malignancies, aplastic anemias, certain immune deficiency states, certain nonhematopoetic malignancies


Process – large doses of radiation destroy recipient bone marrow, replaced w/ transplanted marrow


Complications


Graft vs host dz (GVHD) – T cells in graft see recipient HLA as foreign Ag(CTLs & CK-secreting T cells damage recipient tissues


Acute GVHD – 21-100 days, involves skin (dermatitis), intestine (diarrhea), liver (jaundice, fibrosis, ↑alkaline phosphatase)


Chronic GVHD - >100 days, widespread epithelial involvement, more dense chronic inflammatory infiltrate, scleroderma syndrome possible (excess collagen/fibrosis(fix digits(can’t move them


Transplant rejection – mediated by radiation-resistant T cells/NK cells





RHEUMATOID ARTHRITIS – AI


Systemic chronic inflammatory dz w/ genetic predisposition 2( immune-mediated destruction of cartilage in joints & necrotizing vasculitis of other tissues & organs


Characterized by nonsuppurative synovitis((symmetric disabling arthritis, destroy auricular cartilage), extra-articular lesions (skin, heart, blood vv, muscles, lungs)


Epidemiology – 1% pop, 4th/5th decade of life, 3-5X more in women, genetic predisposition w/ HLA-DR4 and/or HLA-DR1


Pathogenesis – arthrogenic microbe activates TH(CK(activate macrophage in joint ((inflammation) & activate B cells ((auto-Ab(Ag-Ab deposits in joints); auto-Ab actually anti-IgG=rheumatoid factor


Manifestation – symmetric polyarticular arthritis (joints stiff, big, immobile, painful)(eventually complete ankylosis (stiffening); vasculitis(Raynaud’s phenomenon, leg ulcers, GI erosions, infarcts (like brain/heart), anemia


Diagnosis – ↑ESR, ↑CRP, ↑acute phase proteins, rheumatoid factor+, ANA+ (in 50%), inflamed joint fluid


Variants – juvenile RA, Still’s dz, Felty’s syn.








SPONDYLOARTHROPATHIES – AI


Characterized by ligament attachment to bone changes (vs synovium in RA), frequent sacroiliac joint involvement, no rheumatoid factor, associated w/ HLA-B27 & uveitis


Examples – ankylosing spondylitis, Reiter’s syn, psoriatic arthropathy (arthritis+psoriasis), spondylitis w/ IBS, reactive arthropathy








SJOGREN’S SYNDROME – AI


Triad of effects – dry eyes (xerophthalmia), dry mouth (xerostomia), non-destructive (rheumatoid) arthritis; xerophthalmia+xerostomia=sicca syn.


Epidemiology – middle-age women, 2Mil in US, 1/3 have other AI dz (usually RA), benign lymphoma assoc., 40X risk of lymphoid malignancy


Pathogenesis – destruction of lacrimal/salivary glands (lymphocyte infiltrates(ductal hyperplasia/obstruction(↓tear/saliva secretion), anti-SS-A/B anti-RNA Ab’s


Manifestation – triad above, can present w/ conjunctivitis(blurred vision, burning/itching eyes, thick secretions in conjunctival sac; xerostomia can (dysphagia, lose taste, cracks/fissures in mouth, buccal mucosa dry; pseudolymphoma (benign lymphocyte proliferation in lymph nodes)





SYSTEMIC SCLEROSIS (SCLERODERMA) – AI


Two forms


Diffuse – widespread skin involvement(early visceral involvement


Limited – limited skin involvement (hands/face), benign (CREST)


Epidemiology – 1/4000 has SS, 75% women < 40


Pathogenesis – unique ANA, deposit excessive collagen in skin/internal organs(immune complex vasculitis/DTH(fibrosis


Manifestations – usual lesions in blood vv, heart, lungs, peripheral nn; 


May have inflammation/fibrosis in skin, GI tract ((hypomobility), MS system (RA-like, polymyositis), lungs (diffuse alveolar septae interstitial fibrosis(pulmonary insuffiiciency), kidneys ((HTN), heart (local interstitial fibrosis(fatal arrhythmias), death 2( severe SS


In skin – early edematous stage (perivascular lymphocyte infiltrates, edema, collagen deposition), w/ progressive collagen deposit( obliterate dermal vvatrophy/lose skin structures(subcutaneous calcification, often have CREST syndrome (Calcinosis, Raynaud’s, Esophageal dysfxn, Sclerodactyl, Telangiectasia) (lose skin flexibility, cutaneous ulcerations, autoamputations (2( necrosis)





INFLAMMATORY MYOPATHIES


Rare group of 3 heterogenous disorders – microbes may intitiate, ANA against tRNA synthetase (anti-Jo-1)


Polymyositis & Inclusion body myositis – chronic AI dz mediated by CTL/TS, macrophages(damage skeletal m.( m. weakness; type IV hyper.


Dermatomyositis – polymyositis+skin (Ab-mediated), microvasculature attack by Ig/complement


Epidemiology – adult form: women, 40-60yo; child form: 5-15yo; w/ other AI like RA; some w/ visceral malignancies (ex: liver CA)


Manifestation – inclusion body myositis(distal mm. weak; polymyositis(proximal mm. weak; dermatomyositis(polymyositis+skin lesions (eyelid rash+periorbital edema, erythematous rash on face/trunk/joints, heliotropic, or dermal edema)








AMYLOIDOSIS – not summarized well, mostly from old tests


Reactive (secondary) systemic – chronic inflammatory dz, AA protein


Hemodialysis-associated – chronic renal failure, Aβ2M


Immunocyte dyscrasias – multiple myeloma, AL


Mediterranean fever – ATTR


Alzheimer’s - Aβ2











AIDS – didn’t have time to thoroughly summarize – only from old tests


Defined as CD4+ T cell count < 200/μl


HIV-1 group M caused worldwide AIDS pandemic


65% AIDS in Africa


Heterosexual spread fastest in female sex partners of male IV drug abusers


Features of HIV – trophism for hematopoetic/nervous tissue (not neurons), cause immunosuppression, long incubation, slow progressively fatal outcome


Kaposi’s sarcoma – caused by Herpesvirus-8, abnormal proliferation of primitive mesenchymal cells, most common malignancy, lymph and visceral besides skin possible


Dementia may be presenting sx for AIDS


HIV carried to brain by macrophages


AIDS transmitted by shared drug paraphernalia, heterosexual/homosexual contact, blood transfusion/blood products, transplancental/transcolostral from mother to fetus/infant


Gag gene  - virion core proteins, pol – reverse transcriptase, env – envelope glycoproteins, p24 – diagnostically helpful in initial “window period” of HIV infection, major core protein


Final crisis presentation – recurrent fever, extreme fatigue, cont’d weight loss, protracted diarrhea; final crisis includes continued lymphadenopathy, multiple opportunistic infections, neurologic manifestations, secondary malignant neoplasms


HIV can infect macrophages, monocytes, follicular dendritic cells, glial cells too


Most common pulmonary infection in AIDS – pneumocystis carinii, stains w/ (silver impregnation, Giemsa, immunofluorescent, toluidine blue O), bilateral pulmonary interstitial infiltrates, majority AIDS pts develop, may disseminate to other organs (reticulo-endothelial), may elicit granulomatous response


Get oral/esophageal fungal infections


Secondary immunodeficiencies from infection like HIV or chronic systemic dz like alcoholism, diabetes, nephritic syn., malignancy


HIV CNS lesions – peripheral neuropathy, acute aceptic meningitis, subacute encephalitis, vacuolar myelopathy


Malignant lymphomas in AIDS may have EBV, usually aggressive w/ poor prognosis


HPV-associated cervical dysplasia more common in AIDS pt


Use modified acid-fast stain to differentially dx infectious diarrhea


Opportunistic infections – mycobacteriosis, candidiasis, salmonellosis, herpes, isosporidiasis, cytomegalovirus, coccidioidomycosis








IMMUNODEFICIENCIES


Primary


X-linked hypogammaglobulinemia (Bruton’s dz) – defect in tyrosine kinase gene, don’t convert preB to plasma cells, small lymph nodes/tonsils


DiGeorge’s syn – lack of T cells, thymus hypoplasia w/ intrauterine fetal damage, tetany from hypocalcemia (lack parathyroid)


SCID syn – adenosine deaminase deficiency (autosomal recessive), no T cells, impaired B cells, hypogammaglobulinemia, thymic dysplasia, death < 1yo from opportunistic infections


Common variable immunodeficiency – mature B cells don’t become activated or differentiate, T cells normal, hyperplastic spleen/lymph noes, hypogammaglobulinemia, recurrent pyogenic infections


Ataxia-telangiectasia – can’t make IgA, IgE, brain/vv/immune involved, die of lung infection, CA


Selective IgA deficiency – prevent IgA B cells(plasma cells


Wiskott-Aldrich syn – x-linked, instable cell surface, low IgM, IgG nl, IgE & IgA high, thrombocytopenia, eczema, repeat infections, deplete T cells








