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I. Glomerular Diseases

A. Primary GN

1. Acute diffuse prol glom

2. Crescentric, etc

B. Systemic Disease

1. SLE

2. DM

3. Amyloidosis

4. Goodpasture’s

5. PAN

6. Wegener’s

7. Henoch-Schonlein

8. Bacterial endocarditis

II. Mechanisms of glomerular injury

A. Inflammatory

1. Immunologic injury

a. Anti-GMB

b. Imm compl dis

c. Alt compl pathway activation

d. Cell mediated

2. Vascular disorders

a. Systemic vasculitis

b. Thrombotic microangiopathies

c. Cholesterol embolization

3. Metabolic or toxic damage

a. DM

b. Amyloidosis

c. Drugs and toxins

4. Idiopathic

B. Hemodynamic

III. Anatomy of the glomerulus and diagram of glomerular tuft capillaries and mesangial cell and depositos

IV. SLE

A. Is a systemic autoimmune disease characterized by multiple abnormalities of the immune system, including B-cell hyperactivity and excessive immune complex formation

B. Commonly involved organs are skin, joint, serosal surface, CNS and kidney

C. 11 criteria are widely used to establish the diagnosis of SLE includes

1. Malar rash

2. Discoid rash

3. Photosensitivity

4. Oral ulcer

5. Arthritis

6. Serositis

7. Renal disease

8. Neurologic disease

9. Hematologic disease

10. Immune serologic test

11. Positive antinuclear antibody (ANA) test

D. The development of any 4 criteria, serially or simultaneously over an unrestricted time period confers a 96% sensitivity and specificity for SLE

E. Pathogenesis

1. Characterized by excessive B-cell activation, either intrinsic B-cell defect or defect in the suppressor T-cell that regulate B-cell function

2. This over activity leads to the production of host autoantibodies with subsequent immune complex formation

3. This chronic deposition of preformed immune complex and the insitus formation of immune complex play a major role in the pathogenesis of the glomerular disease

4. This will activate complement, inflammatory cells, cytokines and activation of coagulation cascade

5. Lupus nephritis is an extremely pleomorphic disease (mesangiales, focales, difusas, membranosas, esclerosis difusa) with the capacity to transform from one pattern to another over time

F. Modified world health organization classification of Lupus Nephritis

1. I:  Normal glomeruli (by LM, IF, EM)

2. II:  Pure mesangial alterations

a. Approximate incidence:  10-20%

b. Light microscopy:  normal or mild mesangial proliferation

c. Immune fluorescence:  IgG, C3, and sometimes IgA, IgM in granular pattern in mesangial areas even if LM is normal

d. EM:  deposits only in mesangium

e. Clin:  no clinical abnormalities in some.  Others have mild proteinuria or hematuria, or both.  Nephritic syndrome, hypertension, and renal insuff absent

f. Renal prognosis:  excellent unless patient develops diffuse proliferative or membranous forms

g. Treatment for renal disease:  none required

3. III:  Focal proliferative GN

a. 10-20

b. Focal segmental mesangial and endothelial proliferation. Area of necrosis may also be seen

c. Diffuse mesangial and occasionally capillary wall granular deposition of IgG, C3, C4 and less commonly IgM, IgA

d. Deposits in mesangium and in subendothelial and subepitheal areas

e. Proteinuria and hematuria in almost all. Nephritic syn, mild renal insuf, hypertension, uncommon but may occur

f. Renal insuff does not develop unless there is transition to diffuse proliferation GN

g. None required unless chronic changed or transition

4. IV:  Diffuse glomerulonephritis (severe mesangial, endocapillary, or mesangiocapillary proliferation and/or extensive subendothelial deposits):  mas severa, 40-60%

5. V:  Diffuse membranous glomerulonephritis

6. VI:  Advanced sclerosing GN

G. Overview of clinical features and course of histologic class in lupus nephritis

V. Renal vasculitis

A. The term renal vasculitis has been used in two ways

1. To indicate the involvement of the kidney by systemic vasculitis

2. To indicate the presence of a necrotizing and crecentric glomerulonephritis without immune deposits

B. The pattern of pauci immune necrotizing and crecentric GN has been called “renal vasculitis” in which indicated that there is no immunopathologic evidence for either of the two best recognized causes for crecentic GN

1. Immune complex disease

2. Anti glomerular basement antibody

C. Pathogenesis

1. Antibody mediated inflammatory appears being the most common mechanism, however there are several immune mechanism that are the final common pathway of injury, including

a. Preformed immune complex deposition

b. In situ immune complexes formation

c. Direct antibody attack

d. ANCA induced leukocyte activation (crecentric and pauci immune)

2. ANCA (antineutrophil cytoplasmic autoantibodies) Indirect immunoflorescence microscopy using normal human neutrophils as substrate

a. C-ANCA (cytoplasmic)

b. P-ANCA (perinuclear)

3. On this group are called pulmonary renal syndrome

D. Names and definitions of vasculitis adopted by the Chapel Hill consensus conference on the nomenclature of systemic vasculitis

1. Giant cell (temporal) arteritis

2. Takayasu arteritis

3. PAN

4. Kawasaki Disease

5. Wegener’s Granulomatosis

a. Granulomatous inflammation involving respiratory tract and necrotizing vasculitis affecting small to medium sized vessels eg capillaries, venules, arterioles, and arteries

b. Necrotizing GN is common

c. Pulmonary renal syndrome

d. This causes necrotizing GN with no demonstratable immune deposit, but ANCA mediated (C-ANCA)

e. Multiple organs involvement, with poor prognosis if not treated

f. Diagnosis:  biopsy:  nasopharynx, renal (better than open lung)

g. Organ involvement:  lungs 95%, paranasal sinuses 90%, kidney 85%, nasopharynx, eyes, joints, skin, nervous system, heart

6. Churg-Strauss syndrome:  eosinophil rich, and granulomatous inflammation involving the respiratory tract and necrotizing vasculitis affecting small to medium sized vessels and associated with asthma and blood eosinophilia, no immune complex

7. Microscopic polyangiitis

a. Necrotizing vasculitis with few or no immune deposition affecting small vessels, ie, capillaries, venules, or arterioles.  Necrotizing arteries involving small and medium sized arteries may be present. Necrotizing GN is very common.  Pulmonary capillaries often occurs

b. Small vessels vasculitis

c. Necrotizing vasulitis with few or no immune deposits. Necrotizing GN, P-ANCA, pulmonary renal syndrome (pauci immune because no imm complexes pero si hay auto anticuerpos como ANCA)

d. Here will be the glomerulus affected directly with necrotizing segmental lesion

e. Urinary sediments, no hypertension (this contrast with PAN)

8. Henoch-Schonlein purpura

a. Hypersensitivity Vasculitis

b. Vasculitis with IgA dominant immune deposits affecting small vessels, ie, capillaries, venules, or arterioles

c. Typically involves skin, gut, and glomeruli and is associated with arthralgias or arthritis

d. Parece como Berger’s disease con depositos de IgA

e. Affected most commonly to children, infection mostly precipitate the disease

f. Symptoms abdominal pain melena, arthritis, petechial or pruritic rash (lower ext) and nephritis (microscopic hematuria and proteinuria)

g. Diagnosis:  skin biopsy of presented lesion, platelet (PLT) count and coagulation are normal, complements rarely depressed, WBC count and sed rate slightly elevated, ANCA negative, IgA elevated 50% (IgA en Berger mas alto)

h. Organ involvement:  skin 100% erythrematous macules, maculopapaules, palpable purpura with or without necrosis edema, MS 60-80% arthralgia or arthritis with pain, edema, erythemia, dec mobility, GI 50-75% pain, melena, kidney, CNS

9. Essential cryoglobulinemic vasculitis

a. Hypersensitivity vasculitis

b. Vasculitis with cryoglobulin immune deposits affecting small vessels

c. Skin and glomeruli are often involved

d. Are immunoglobulins that precipitate on cooling and resolubilize on warming

e. The cryoglobulins most often associated with renal disease contains monoclonal IgM and polyclonal IgG that form immune complexes called mixed cryoglobulins

f. This is often considered a vasculitis affecting small vessels, most often the skin and glomerulus

g. The immunoglobulin aggregate in the glomerulus, fixing complement and macrophages this causing the glomerular lesion

h. Most patient have one or more clinical component of a multisystem disorder including:  purpura, arthralgias, Raynaud syndrome 8digital ischemia follow by cold exposure and subsequent rewarming), fatigue and GN, will see hematuria, proteinura, hypertension and this will appear several years later

i. Diagnosis: demonstration of circulating cryoglobulins, low complement, RBC cast (algo pasando en glomerulo), proteinuria > 3.5g/day

10. PAN

a. Medium size vasculitis with necrotizing inflammation without associated GN

b. The early inflammation lesion which commonly occur at arterial bifurcation are associated with prominent neutrophilic infiltration and areas of destruction of the vascular wall

c. Aneurysm formation can develop in the weakened vessel wall and scarring during the healing phase with further reduction in the diameter of the vascular lumen

d. The renal involvement is mostly ischemic in origin

e. No hay falla renal en esta vasculitis:  arteriograma de rinon, medium size, no afecta sistema de glomerula, hay isquemia de areas de rinon, son microaneurismas

f. No immune complexes (pauci immune)

g. Major clinical features of classic PAN:  Nonspecific symptoms: fever anorexia, weight loss, fatigue;  MS: arthralgia, myalgia, arthritis;  Kidney: abnormal urinary sediment, renal failure

VI. Goodpasture syndrome

A. Characterized by triad

1. GN

2. Pulm hem

3. Ab to BM antigens

B. Pulm hemorr may be life threatening

C. Glomerular lesion from nearly normal to necrotizing GN with rapid progressive renal failure

D. Renal biopsy is typical linear deposit of anti-basement membrane antibody in which EM no evidence of electro dense deposit

1. Complement

2. ANCA (–)

3. Cryoblogulins (–)

4. Immune complexes (–)

5. RPGN hasta pulmonary hemorrhage

VII. Causes of vasculitis

A. Direct infection of vessels

1. Bacterial vasculitis:  neisseria (Freidrich Waterhouse)

2. Riskettsial vasculitis (Rocky Mountain spotted fever)

3. Spirochetal (syphilitic)

4. Fungal (aspergillosis)

5. Viral (herpes)

B. Immunologic injury

1. Immune complex mediated

a. Henoch-schonlein

b. Essential cryoglobulinemia

c. LSE

d. Serum sickness

e. Infection induced imm compl:  viral (HBV), bacterial (strep)

2. Direct antibody attack mediated

a. Goodpasture’s synd

b. Kawasaki disease (antiendothelial antibodies)

3. Pauci immune (ANCA associated and possibly ANCA mediated)

a. Wegener’s

b. Microscopic polyangiitis

c. Churg strauss

4. Cell mediated:  allograft cellular vascular rejection

C. Unknown

1. Giant cell (temporal) arteritis

2. Takayasu arteritis

3. PAN:  hay un tipo de infiltracion tipo neutrofilica del area de vasos afectado

VIII. Hemolytic Uremic Syndromes (HUS)

A. Are a group of disorders with overlapping clinical finding

B. Typically characterized by microangiopathic hemolytic anemia, thrombocytopenia and varying degree of renal failure

C. Occlusion of the arteries and arterioles by platelet and fibrin thrombi, plays a central role in the clinical manifestation of this disorder

D. Their three forms of HUS

1. Thrombotic thrombocytopenia purpura (TTP)

2. Childhood:  HUD

3. Adult HUD

E. They differ somewhat in their clinical presentation, but have many common features

F. The histologic changes in the kidney are similar in each of the forms

G. Patient with acute disease typically have platelet and fibrin thrombi occluding the small arteries and glomerular capillaries

H. Immunoflorescent microscopy will no show evidence of imunoglobulins or complement deposition

I. The primary abnormality of this disorder is isolated platelet consumption, this manifested by thrombocytopenia and increased turnover.  This compared with classic finding of DIC as increased prothrombin and partial thromboplastin time, reduced fibrinogen and factor V level are absent

J. Theories of platelet aggregation

1. Increased level PLT aggregating factor

2. Reduce level of inhibitor of PLT aggregation

3. Primary changes to the vascular endothelium

K. TTP is characterized by

1. Fever

2. Thrombocytopenia

3. Neurologic abnormality:  se va a diferenciar esto al HUS

4. Microangiopathic hemolytic anemia

5. Renal failure

L. Usually begins with flu like symptoms, that progress to purpuric skin lesion and neurologic symptoms causing seizure and coma

M. Lab

1. Microangiopathic hemolytic anemia with thrombocytopenia

2. Increased indirect bilirubin:  factor de hemolysis

3. Schizocytes are ruptured RBC on smear

4. Low haptoglobin

5. High LDH:  marker of intravascular hemolysis

6. Reticulocytosis:  compensation for hemolysis

7. Coombs (-)

8. DIC work up (-)

9. U/A:  RBC, proteinuria, increased creatine with development of anuric renal failure

IX. Childhood HUS

A. Microangiopathic hemolytic anemia

B. Decreased platelets, renal failure

C. Typically begin after episode of bacterial or viral gastroenteritis, follow by petechie or ecchymosis, pallor (decreased Hg), uremia, hypertension with same laboratories as TTP

D. Diagnosis

1. TTP classic clinical + laboratory, biopsy gingival or bone marrow

2. DIC work up = negative

E. In TTP neurologic finding are part being one of more care

F. HUS childhood no biopsy is needed

G. Prognosis fatal in TTP if untreated

X. Classification of HUS and TTP

A. Idiopathic HUS

B. Secondary HUS

1. Infections

2. Inherited forms

3. Drug

4. Preg

5. Transplant

6. Cancer

C. Idiopathic TTP

D. Secondary TTP

1. SLE

2. Sys sclerosis

3. Cancer

4. HIV

5. TTP during preg

6. Inherited

7. Drug associated

XI. Theories of the pathogenesis of TTP (no preguntan de estos)

A. Vasculopathy

1. Localized absence of fibrinolytic activity

2. Antiendotehlial antibodies

3. Vessel wall prostacyclin deficiency (vasodilator deficient)

B. Disseminated intravascular platelet aggregation

1. Platelet associated immunoglobulin

2. Circulating immune complexes

3. Platelet aggregating factor

4. Calcium activated cysteine protease

5. Large VWF multimers

6. Platelet activating factor inhibitor abnormality

XII. Treatment HUS/TTP:  if transplant platelet can increase the coagulation, plasmapheresis, when bajo plaquetas, tiene rieso de sangrado, pero esta contraindicado transfundir el plaqueta que puede empeorar problema, puede inmunosuprimir, situacion es malo

XIII. Multiple myeloma

A. Disease is defined by presence of malignant clone of B lmphocytes that produce intact immunoglobulins or light chains in excess

B. Light chains (Bence Jones Proteins) possess tubule toxicity and hypercalcemia cause renal failure

C. Cast nephropathy or myeloma kidney, light chains coaggregate with Tamm-HorsFall glycoproteins – forming cast, then obstruction and then renal failure

D. Diagnosis

1. Immunoelectrophoresis:  por suero o orina

2. Bone marrow (immature plasma cells)

XIV. Characteristic renal lesions in paraproteinemias and mixed cryoglbulinemias

A. Mixed cryoglobulinmia, IgM-IgG:  proliferative GN, tubules normal, vessels arteritis

B. Myeloma kidney: normal gomeruli, casts in tubule, normal vessels

C. Light chain systemic deposition:  glomerulosclerosis, infiltration of tubular basement membrane, infiltration in vessels

D. AL (primary) amyloidosis:  infiltration of glomeruli by amyloid, infiltration of tubular BM

XV. Factors contributing to myeloma kidney

A. Bence Jones cast nephropathy

B. Hypercalcemia

C. Hyperuricemia

D. Dehydration

E. Contrast media

F. Infectious pyelonephritis

G. Toxic or allergic acute tubular necrosis

XVI. Amyloidosis of the kidney

A. Definition

1. Broad term for a number of diseases that have in common the extracellular deposition of insoluble fibrillar proteins

2. Deposited proteins are unique in each systemic amyloid type, but all share beta pleated sheet configuration on xray diffraction and a green birefringence on polarization microscopy after Congo red staining

3. Green birefringence of a tissue biopsy specimen is the standard of diagnostic test used to determine the presence of amyloidosis

B. Pathogenesis

1. Primary (AL):  multiple sistema: falla cardiac, nephritic, orthostatic hypotension, peripheral neuropathy, arthorpathy, purpuric

2. Secondary (AA)

3. Hereditary (ATTR)

4. Dialysis associated

C. Clinical

1. Many of the manifestation are vague symptoms of disease such as anorexia, loss of appetite, orthostatic hypotension, SOB, peripheral edema or purpuric skin eruption

2. Not considered diagnosis until evident that has multisystemic disorder

D. Diagnosis :  tissue biopsy

XVII. Scleroderma

A. Is multisystem disorder in which skin is typically involved, but lung, GI, heart and kidney are also affected

B. The renal disease is called scleroderma renal crisis, if untreated it typically progresses to end stage renal disease

C. The primary pathologic changes are seen in the skin, where is dramatic increase in collagen deposition and in the blood vessels

D. These lesions are characterized by concentric, onion skin thickening; narrowing the vascular lumen causing ischemia and sclerosis.  This is not associated with an inflammatory infiltrate

E. Three theories to explain this systemic sclerosis

1. Vascular: regulatory failure in microcirc with increase intracap pressure with vascular damage and this lesion reflect cycles of injury

2. Abn in coll metab

3. Imm injury

F. Clinical presentation

1. Most often women 20-50 years old

2. Skin with diffuse swelling (hand and face)

3. Indurations with waxy appearance

4. Raynaud phenomenon 90%

5. Ischemic ulcer finger tips

6. Dysphagia and ulceration

7. Dyspnea and cor pulmonale

G. CREST syndrome

1. Calcinosis

2. Raynaud

3. Esophageal dysmotility

4. Sclerodactyly

5. Telangiectasis

H. Scleroderma crisis: sudden ARF, increase BP, U/A relatively normal, renal ischemia 2do, vasoconstriction

I. Treatment:  ACE inhibitor:  reverse AII mediated HTN

XVIII. Sjogrens syndrome

A. Immun dis progressive destruction exocrine glands leading to mucosal and conjunctival dryness (sica syndrome) with variety autoimm pheonm

B. Renal disease result form lymphocytic interstitial infiltrate or immune compex GN

C. Assoc nephritic synd due to membranous

XIX. Diabetic nephropathy

A. Glomerular disease is common complication of DM leading to renal failure in 30-35% insulin dependent IDDM or type I and 6% of NIDDM or type II

B. Primary glomerular changed are diffuse and nodular glomerulosclerosis, the nodule formation (called kimmelstiel-wilson lesion) occurs at latter stage

C. Nodule hyaline, acelular mass, compression narrowing ciliar loop with dec glom filtra

D. Hyperglicemia explain glomerulosclerosis

E. Microalbuminuria is indicative of glomerular damage and highly predictive of subsequent disease, con dipstick cuando hace urinalisis

F. Occurs with 15-25 year after onset of IDDM where NIDDM is more indolent and is age dependent

XX. Fanconi synd

A. Proximal RTA type 2

B. Renal tubular disease excess urinary loss phosphate monoscaccharides

C. Loss bicarbonate lead renal tubular acidosis

XXI. Hereditary nephritis

A. Alport syndrome

1. Sensorineural deafness with ESRD in 2 to 3 decade

2. Hearing abn also variate with optha complication

3. family studies AD vs X linked mode inheritance

4. Pathogen defective syn of glycopeptide component of glom and tubular BM

B. Fabry’s disease:  X linked inborn error glycolipid including kidney,

XXII. Slides

A. AntiGBM:  see in IF

B. Hereditary Alport in EM, see rupture endotelio, GMB, celulas epiteliales, distorcion

C. DM:  lesions nodulares kimmel steil Wilson, normalmente no hace biopsia renal para DM al menos de que es severa

D. GN tipo necrotizante focal ANCA positivo, celularidad post inflamatorio en glomeulo, trombos

E. SLE:  ve glomerulo, tiene endotelio con mucha celularidad, aumento del grosor de BM wire loop appearance, subendothelial deposits, cantidad de depositos inmunologico que estan formando alli

F. Amyloidosis:  LM of glomerula, no hay celulas, cuando tu lo haces con Congo Red te hace el diagnostico, amyloid deposits in glomerulus

G. EM:  mesangium deposited with amyloid, y ve el fibrillary appearance que produce

H. Cast con paciente con myeloma, causa obstruccion

I. Sindrome nefrotico, cual tiene areas focales segmentales de glomerulosclerosis, no dice que patologia es, le llaman FSG

J. Crescentrica:  silver stain, difficult verlo, conglomerado de celularidad en glomerulo, donde hace presion en la area cavidad y forma GN rapido progresivo hasta falla renal

K. IF de glomerulo y se ve el crescent, fue anti-GBM disease

L. SLE:  poquito accentuacion mesangial, light microscopy de glomerulo

M. SLE:  cross view of glomerulo tiene diffuse proliferativo, aumento de interstitial, mas marcado celularidad y sclerosis, tiene SLE clase IV

N. DM:  glomerulo de DM con lesions KSW

O. Amyloidosis:  ensena el glomerulo con tejido acelular

P. Vaso que vemos con esclerosis sistemica con escleroderma, mira como disminuye el lumen

