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Clinical Presentations of

Glomerular Disease

Asymptomatic
Proteinuria 150 mg to 3 g per day

Hematuria =2 red blood cells
per high-power field in spun urine
or =10 = 10" cellsdliter
ired blood cells usually dysmaorphic) )

.,

r ™ r ™

Macroscopic hematuria Nephrotic syndrome

Brown/red painless hematuria Proteinuria: adult =3.5 g/day:.
(no clots); typically coincides with child =40 mg'h perm®
intercurrent infection Hypoalbuminemia <3.5 g/d
Asymptomatic hematuria £ proteinuria Edema
between attacks .
W y Hy perchaolesterolemia
Lipiduria
L J
r g 1 r 1
Mephritic syndrome Rapidly progressive glomerulonephritis
Cliguria Renal failure over days/weeks
Hematuria: red cell casts Proteinuria: usually < 3 g/day
Proteinuria: usually <3g/day Hematurna: red cell casts
Edema Blood pressure often normal
Hy pertension May have other features of vasculitis )
Abrupt onset, usually -
self-limiting
. .
r )
Chronic glomerulone phritis
Hy pertension

Henal impairment
Proteinuria often = 3 g/day

Shrunken smooth kidneys
b F,
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Common Glomerular Diseases Presenting as Nephrotic Syndrome in Adults

Disease Associations Serologic Tests
Minimal change disease (MCD) Allergy, atopy, NSAIDs, Hodgkin disease None
Focal segmental glomerulosclerosis African Americans —
(FSGS) HIV infection HIV antibody
Heroin, pamidronate —
Membranous nephropathy (MN) Idiopathic drugs: gold, penicillamine, NSAIDs Anti-PLA;R antibody
Infections: hepatitis B and C; malaria Hepatitis B surface antigen, anti-hepatitis C virus antibody
Lupus nephritis Anti-DNA antibody
Malignancy: breast, lung, gastrointestinal tract —
Membranoproliferative C4 nephritic factor alal
glomerulonephritis (MPGN) type |
Dense deposit disease (MPGN type Il)  C3 nephritic factor C3 1, C4 normal
Cryoglobulinemic MPGN Hepatitis C Anti-hepatitis C virus antibody, rheumatoid factor, C3 |,
cal, cHs0 L
Amyloid disease Myeloma Plasma free light chains

Serum protein electrophoresis, urine
immunocelectrophoresis
Rheumatoid arthritis, bronchiectasis, Crohn C-reactive protein
disease (and other chronic inflammatory
conditions), familial Mediterranean fever

Diabetic nephropathy Other diabetic microangiopathy None
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Mechanisms of Nephrotic Edema
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Proteinuria and Prognosis

in Glomerular Disease
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Acute Kidney Injury in Nephrotic Syndrome

Pre-renal failure caused by volume depletion

Acute tubular necrosis caused by volume depletion and/or sepsis
Intrarenal edema

Renal vein thrombosis

Transformation of underlying glomerular disease (e.g., crescentic
nephritis superimposed on membranous nephropathy)

Adverse effects of drug therapy

Acute allergic interstitial nephritis secondary to various drugs,
including diuretics

Hemodynamic response to nonsteroidal anti-inflammatory drugs
(NSAIDs) and angiotensin-converting enzyme (ACE) inhibitors
or angiotensin receptor blockers (ARBs)
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Differentiation Between Nephrotic Syndrome

and Nephritic Syndrome

Typical Features Nephrotic Nephritic
Onset Insidious Abrupt
Edema —_— ++
Blood pressure Normal Raised
Jugular venous Normal/low Raised
pressure
Proteinuria —_— ++
Hematuria May/may not occur S+
Red blood cell casts Absent Present
Serum albumin Loww Normal/slightly reduced

Balat) 4 glsh g Ay 59 88N Ao DUiall Cp Jaalll (¥) PEJJJAQ-“

)

ol A 28 salall 4 IS A HNally A e A A€ (al jel 23 gy (£) o Jsand) 8 dadle o LS
Clell Jie ooty Jlas 5| 1gA LI JDlie) Jie oot (el Jle Cilad Lgandis 3 4l
S ) i) Jia 5l JSals ) I3 ISH el s ANCA D) (sl e Y

Common Glomerular Diseases Presenting as

Nephritic Syndrome

Disease Associations Serologic Tests
Poststreptococcal FPharynagitis, ASO titer, streptozyme
glomerulonephritis impetigo antibody
Other postinfectious
disease
Endocarditis Cardiac murmur Blood cultures, C3 1
Abscess — Blood cultures, C3, C4
normal or increased
Shunt Treated Blood cultures, C3 |
hydrocephalus
IgA nephropathy Upper respiratory or  Serum IgA T
gastrointestinal
infection
Lupus nephritis Other multisystem Antinuclear antibody,
features of lupus anti-double-

stranded DNA
antibody, C3 |, ca |
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Common Glomerular Diseases Presenting as

Rapidly Progressive Glomerulonephritis

Disease Associations Serologic Tests
Goodpasture Syndrome

Lung hemorrhage Anti-glomerular
basement membrane
antibody (occasionally
antineutrophil
cytoplasmic antibody
[ANCA] present)

Vasculitis
Wegener Upper and lower Cytoplasmic ANCA
granulomatosis respiratory
involvement
Microscopic Multisystem Perinuclear ANCA
polyangiitis involvement
Pauci-immune Renal involvement Perinuclear ANCA
crescentic only
glomerulonephritis
Immune Complex Disease
Systemic lupus Other multisystem Antinuclear antibody,
erythematosus features of anti-double-stranded
lupus DNA antibody, C3 |,
caq 1l
Poststreptococcal Pharyngitis, ASO titer, streptozyme
glomerulonephritis impetigo antibody
3 1, €4 normal
IgA nephropathy; Characteristic rash Serum IgA T (30%)
Henoch-Schoénlein + abdominal 3 and C4 normal
purpura pain in HSP
Endocarditis
Cardiac murmur; Blood cultures
other systemic ANCA (occasionally)
features of 3 1, €4 normal

bacteremia
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Minimal Change Disease: Factors Associated

with Onset of Nephrotic Syndrome

Crrugs

Monstercidal anti-inflammatory drogs (NSAIDsS)
Interfercon alfa

Lithium: rars {LIS.IJH"'!,' cautes chromic imterstitial r"lEF.'ll'lritiS:l

Gold: rare (usually causes membranows Nnephropathy)

Allergy
Pollens

Flouse oot
Insect stings
Inmmiunizations

Malignancy

Hodgkin disease

MWiycosis fungoides

Chronic lymphooytic leukemia: uncommon {ususlhy associated
with membranoproliferative glomerulanephritis)
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Frequency of Types of Nephrotic Syndrome

Children and Adults

Histology Children Adults Zimbabwe Dur
MCD 76 20 9.2 1
FSGS 8 15 15.1 2
MN 7 40 15.1 4
MPGN 4 7 33.6 !
Other 5 18 17.0 J
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Etiologic Classification of Focal Segmental Glomerulosclerosis

Primary (Idiopathic) FSGS Pamidronate
Probably mediated by circulating/permeability factor(s) Sirolimus

Secondary FSGS Anabolic steroids

1. Familial/Genetic* 4. Mediated by Adaptive Structural-Functional Responses
Mutations in nephrin (NPHST) Reduced renal mass
Mutations in podocin (NPHS2) Oligomeganephronia
Mutations in g-actinin 4 (ACTN4) Very low birth weight
Mutations in transient receptor potential cation channel (TRPC6) Unilateral renal agenesis
Mutations in Wilms tumor suppressor (WT1) Renal dysplasia
Mutations in inverted formin-2 (INF2) Reflux nephropathy
Mutations in phospholipase C epsilon 1 (PLCE1) Sequela to cortical necrosis
Risk alleles for apolipoprotein L1 (APOLT) Surgical renal ablation

Chronic allograft nephropathy
Any advanced renal disease with reduction in functioning

2. Virus Associated
HIV-1 (“HIV-associated nephropathy™)

nephrons

FERUIILES (5 Initially normal renal mass

Simian virus 40 (SV40) Hypertension

Cytomegalovirus (CMV) Atheroemboli or other acute vaso-occlusive processes
3. Drug Induced Obesity

Heroin (“heroin-nephropathy”) Increased lean body mass

Interferon Cyanotic congenital heart disease

Lithium Sickle cell anemia
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Proteinuria and Prognosis in FSGS
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Risk Factors for Progressive Renal Disease

in Focal Segmental Glomerulosclerosis

Clinical Features at Biopsy

Severity of nephrotic-range proteinuria
Elevated serum creatinine

Black race

Histopathologic Features at Biopsy
Collapsing variant
Tubulointerstitial fibrosis

Clinical Features During Disease Course
Failure to achieve partial or complete remission
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Classification and Causes of Membranous

Nephropathy

Primary

Anti-PLA:;R associated (70%-80%)
Idiopathic (20%-30%)

Secondary Common Uncommon
Autoimmune Class V lupus Rheumatoid arthritis
diseases nephritis Autocimmune thyroid disease

IgG4-related systemic disease

Anti-GBM and ANCA-
associated crescentic
glomerulonephritis

Infections Hepatitis B Hepatitis C virus (HCV)
Human immunodeficiency
virus (HIV)
Syphilis
Schistosomiasis
Malignancy Solid tumors (colon, Non-Hodgkin lymphoma
stomach, lung, Chronic lymphocytic
prostate) leukemia (CLL)
Melanoma
Drugs or Nonsteroidal Mercury-containing
toxins anti-inflammatory compounds
drugs and Gold salts
cyclooxygenase-2 p-Penicillamine, bucillamine
(COX-2) inhibitors
Miscellaneous Sarcoidosis
Anticationic bovine serum
albumin

Alloimmune

Graft-versus-host disease following hematopoietic stem cell
transplantation

De novo membranous nephropathy in renal allograft

Fetomaternal alloimmunization to neutral endopeptidase
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Clinical Features of Membranous Nephropathy

Rare in children: less than 5% of total cases of nephrotic
syndrome

Common in adults: 15% to 50% of total cases of nephrotic
syndrome, depending on age; increasing frequency after 40

Males > females in all adults groups

Caucasians > Asians > African Americans > Hispanics
Nephrotic syndrome in 60% to 70%

Normal or mildly elevated blood pressure at presentation
“Benign” urinary sediment

Nonselective proteinuria

Tendency to thromboembolic disease*

Other features of secondary causes: infection, drugs, neoplasia,
systemic lupus erythematosus
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Factors Associated with Worse Renal Survival

in Membranous Nephropathy

Factors Predictor PPV (%)
Clinical Features

Age Older > younger 43
Gender Male > female 30
HLA type HLA/B18/DR 3/Bffl present 71
Hypertension Present 39
Serum Levels

Albumin <1.5 g/dL 56
Creatinine Above normal 61

Urine Protein

Nephrotic syndrome Present 32
Proteinuria >8 g for >6 months 66
IgG excretion »250 mg/day 80
B-Microglobulin excretion  >54 pg/mmol creatinine <54 79
C5b-9 excretion »7 mg/mg creatinine 67

Biopsy Changes
Glomerular focal sclerosis Present 34

Tubulointerstitial disease Present 48
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Etiology of Membranoproliferative Glomerulonephritis and Dense Deposit Disease

Type
MPGN Type |

With mixed (type Il or Ill) cryoglobulinemia

Without cryoglobulinemia

Dense Deposit Disease (MPGN Type II)
Associated with C3 nephritic factor (C3 Nef)
Associated with factor H defect

MPGN Type Il

Secondary Causes

Hepatitis C virus (70%-90% of patients)

Other infections: bacterial endocarditis, chronic hepatitis B viral infection
Collagen vascular disease: systemic lupus erythematosus, Sjégren syndrome
Malignancy: chronic lymphocytic leukemia, non-Hodgkin lymphoma

Bacterial infections: endocarditis, abscess, infected ventriculoatrial shunt

Viral infections: hepatitis B, C, and G; human immunodeficiency virus; hantavirus

Malarial (Plasmodium malariae)

Collagen vascular disease (systemic lupus erythematosus, hypocomplementemic urticarial vasculitis)

Hereditary complement deficiency (C1q, C2, C4, or C3)

Acquired complement deficiency (presence of C4 nephritic factor)

Chronic liver disease: especially associated with hepatitis B or C infection, chronic schistosomal
infection, with splenorenal shunt for liver fibrosis, and with «;-antitrypsin deficiency

Sickle cell disease

Malignancy: chronic lymphocytic leukemia, lymphoma, thymoma, renal cell carcinoma

With or without partial lipodystrophy and retinal abnormalities

Inherited mutations of factor H (deficiency)
Autoantibodies to factor H

Secondary causes similar to MPGN type | (hepatitis C or B, and others)
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Classification of Cryoglobulins

Type Composition Associated Disease

| Monoclonal lgG, IgA, or IgM Multiple myeloma (lgG, IgM)
Chronic lymphocytic leukemia
Waldenstrém macroglobulinemia (IgM)
Idiopathic monoclonal gammopathy
Lymphoproliferative disorders

Il Polyclonal IgG and monoclonal Hepatitis C virus
IgM (with rheumatoid factor Neoplasms: chronic lymphocytic leukemia, diffuse lymphoma, B lymphocytic neoplasia
activity) Mixed cryoglobulinemia

[} Polyclonal IgG and polyclonal IgM Infections: viral (hepatitis B and C, Epstein-Barr virus, cytomegalovirus), bacterial (endocarditis,

leprosy, poststreptococcal glomerulonephritis), parasitic (schistosomiasis, toxoplasmosis, malaria)
Autoimmune disorders: systemic lupus erythematosus, rheumatoid arthritis
Lymphoproliferative disorders
Chronic liver disease
Mixed cryoglobulinemia
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Definitions of Glomerulonephritic
Complement Disorders

C3 Glomerulopathy

Disease process caused by abnormal dontrol of complement activa-
tion, deposition, or degradation and characterized by predomi-
nant glomerular C3 fragment deposition wwith electron-dense
deposits on electron microscopy.

Dense Deposit Disease (DDD)

A form of C3 glomerulopathy with a characteristic electron micros-
copy appearance of intensely osmiophilic transformation of the
glomerular basement membrane.

C3 Glomerulonephritis {C3GN)

C3 glomerulopathy without the characteristic appearances of
dense deposit disease.

Glomerulonephritis with Dominant C3

Morphologic term for cases of glomerulonephritis with dominant
staining for C3c. Dominant is defined as C3c intensity =2 orders of
magnitude more than any other immune reactant on a scale of O
to 3 (including 0, trace, 1+, 2+, 3+). Many, but not all, of these wvill
represent cases of C3 glomerulopathy.

45 9lsl) 4kl dadtiall cily) ghaial 1 (V) ady Jgandl

Serologic and Genetic Evaluation

of C3 Glomerulopathy

Tests recommended in all patients with C3 glomerulopathy:
Measurement of serum levels of C3 and C4
Measurement of C3 nephritic factor
Measurement of factor H
Serum paraprotein detection

Patients with C3 glomerulonephritis (C3GN) should be screened
for the genetic mutation of CFHRS5 nephropathy

Tests that should be considered on a case-by-case basis:
Measurement of serum factor B and C5
Measurement of markers of C3 and C5 activation (e.g., C3d,
soluble C5b9)
Detection of autoantibodies to factor H and factor B

Mutation screening of complement regulatory genes (e.g., CFH,
CFl, CD46), activation protein genes (C3, CFB) and assessment
of copy number variation across the CFH-CFHR locus
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Pathogenesis of IgA Nephropathy
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Clinical Presentations of IgA Nephropathy and

Henoch-Schoénlein Purpura in Relation to Age

— Henoch-Schdnlein purpura

— hMacroscopic hematuria
Asymptomatic urine abnormality
Mephrotic syndrome
Chronic renal impaimment

Number of cases
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Diseases Reported in Association with IgA Nephropathy

Disease Common Reported Rare
Rheumatic and autoimmune Ankylosing spondylitis Behcet syndrome* Sicca syndrome
disease Rheumatoid arthritis Takayasu arteritist
Reiter syndrome Myasthenia gravis
Uveitis
Gastrointestinal disease Celiac disease Ulcerative colitis Crohn’s disease

Whipple's disease

Hepatic disease Alcoholic liver disease
Nonalcoholic cirrhosis
Schistosomal liver disease

Lung disease Sarcoid Pulmonary hemosiderosis
Skin disease Dermatitis herpetiformis
Malignancy IgA monodonal gammopathy Bronchial carcinoma

Renal carcinoma
Laryngeal carcinoma
Mycosis fungoides
Sézary syndrome

Infection HIV, hepatitis B (in endemic areas) Brucellosis Leprosy

Miscellaneous Wiskott-Aldrich syndrome*
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Predisposing Events Associated with

Presentation of Goodpasture Disease

Possibly Induce Autoimmune Response and Disease
Systemic small-vessel vasculitis affecting glomeruli
Membranous nephropathy (MN)

Lithotripsy of renal stones

Urinary obstruction

Alemtuzumab therapy for multiple sclerosis

Precipitate Pulmonary Hemorrhage
Cigarette smoke

Hydrocarbon exposure

Pulmonary infection

Fluid overload

g g 513 s Gl aly Ao jal) Gl gal) 1 (VA) a8 Jgand)



Ay gl

JS (e Baal g Alla ol Cua 408 Gl & geall 8 43 pas J3ae 83 ) pe , )30 e il g 2
el S die A8 3l da g Ll Crgia g 3 ) Bl (A 48 gas JB LS Al dens (g e
oSl Jlee Y1 8 s 550 ol

Ay g ) ) paUasl)

A Gant adile g K suaill () sSilasale 5 550y Gy bl al el VA e Y Voo i
LS, el o alad 3ae paiuisale (K1 Uad) 850 Jla 3 jeflsae o) | aupud) 8530 Jls 3 6l
gl oalaill (e o () asa g (e pe I e Lasee &y jleall Gl e ) Ji a0 8 sy

¢ S a3l

Aaea Al ) 5 aas Jse 5 g sedl) il g Jaally jalany 8| (g 5K elall e J jmar 5l pe a8
A Al AN A 5 gl e Ay ) Dl g gl adind aall S sy (s Al Gl e Al
@ S all JBal Syt Lelad g5 )0 a3l a3l As e il alga) Sl aliaill ciladle
Sl 55 a8 S1 o 650 a3l ) air bronchogram ke Likass 4565 )01 (358800 5 slay

e n OsSile sale (5500 Gl (s jadia JST(DLCO) 22 plell il ae  Adassy due el

548 yiall Al g Al o) o) i Jggrall s 80 elall Jla A s 5530 Gl

V3 s 5f sl Gal (5 IS el Al 38 A sadll ALl 3 sm sy in (5500 5 s sasgll
JoaG

At g sl gl

o3 5 S Aoy ol psleall mlis (g 5l guaadll ) shaty iy (SIy 5f seal Jga (oam sall aad 8
L len ol el aa ¥ UL g0 Ca il b VA Caal ) Gl 8 GN Coasy s all

oo (IS ) sl S Al (b a g psaiale Guany JAlie (5N ) guallly allaill ()b 5 slasae
Aviae A g 0 Al 4 a0 Al Jsl dalas pelalile Wl 3all aaga (g 555 a3 g 4 sl Adda o)) plaaS
paadl Lxla €] (Sl 58 G puall jeaall cand pea Gl ghail 5 4 Sl jea iy S5 30le
Aall oyl 8 Ay sel) ALall G 5l (38 e kel all Chaay B L gac



Nonimmune Causes of Pulmonary-Renal

Syndrome

With Pulmonary Edema
Acute kidney injury with hypervolemia
Severe cardiac failure

Infective

Severe bacterial pneumonia (e.g., Legionella) with renal failure
Hantavirus infection

Opportunistic infections in the immunocompromised patient

Other

Acute respiratory distress syndrome with renal failure in
multiorgan failure

Paraquat poisoning
Renal vein/inferior vena cava thrombosis with pulmonary emboli
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Causes of Lung Hemorrhage and Rapidly

Progressive Glomerulonephritis

Diseases Associated with Antibodies to the GBM (20% -40%
of cases)

Goodpasture disease (spontaneous anti-GBM disease)

Diseases Associated with Systemic Vasculitis (60%-80% of cases)
Granulomatosis with polyangiitis (\Wegener) (common)
Microscopic polyangiitis

Systemic lupus erythematosus

Eosinophilic granulomatosis with polyangiitis (Churg-Strauss)
Henoch-Schénlein purpura

Behcet syndrome

Essential mixed cryoglobulinemia

Rheumatoid vasculitis

Drugs: penicillamine, hydralazine, propylthiouracil
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Renal Vascular Involvement in Vasculitides
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Interiobular
artery
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Major Categories of Noninfectious Vasculitides

Vasculitis

L L J
Madium-vessel Large-vessal
Small-vessel vasculitis vasculitis
vasculitis Polyarteritis nodosa Giant cell artantis

Kawasaki disease

Takayasu arteritis

v

¥

v

v

IIri::ir'q:ulalj ng antineutrophil rrIr|'| mune-complex associated IIrF‘zlrzlmzn::q::ula:;tii: ) Inflammatory
cytoplasmic antibodies Cryoglobulinemic vasculitis Carcinoma-inducad bowel disease
(ANCA) associated lgA vasculitis (HSP) vasculitiz vasculitis
Microscopic polyangiitis (MPA) | 1 st GBM (glomerular basement | | Lymphoproliferative
GPA (Wegener) membrane) disoase naoplasm—inducad
EGPA (Churg-Strauss) Infection-induced immune e
Drug-induced ANMCA-associated complex vasculitis Myeloprolifarative

vasculitis {e.g., hepatitis B and C) neoplasm-inducad
- | Serum sickness vasculitis g I )

Lupus vasculitis
Rheumatoid vasculitis
Hypocomplemantamic
urticanal vasculitis
Behcat disease

Drug-inducad immuna-complox
L vasculitis
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ACR Criteria for Diagnosis of Lupus

The presence of four or more of the following criteria gives 96%
sensitivity and specificity for the diagnosis of lupus:

1. Malar rash

Discoid rash

Photosensitivity

Oral ulcers

Monerosive arthritis

Pleuropericarditis

Renal disease (proteinuria andfor cellular casts)

Meurologic disorder (seizures or psychosis in the absence of
precipitating circumstances)

9. Hematologic disorder (hemolytic anemia, leukopenia/
lymphopenia, thrombocoytopenia)

10. Positive LE cell preparation, raised anti-DNA antibody,
anti-5m present, false-positive antitreponemal test

11. Positive fluorescent antinuclear antibody test
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ISN/RPS Classification of Lupus Nephritis

ISN/RPS (2004)
Definition

Vi

Minimal mesangial LN
Normal glomeruli by LM, but mesangial immune deposits
by IF

Mesangial proliferative LN
Mesangial hypercellularity with mesangial immune
deposits

Focal LN

[l (A): Purely active lesions: focal proliferative LN

Il (A/C): Active and chronic lesions: focal proliferative and
sclerosing LN

Il (C): Chronic inactive lesions with glomerular scars: focal
sclerosing LN

Diffuse LN

IV-S (A) or IV-G (A): Purely active lesions: diffuse segmental
(S) or global (G) proliferative LN

V-5 (A/C) or IV-G (A/C): Active and chronic lesions: diffuse
segmental or global proliferative and sclerosing LN

IV-5 (C) or IV-G (C): Inactive with glomerular scars: diffuse
segmental or global sclerosing LN

Membranous LN

Advanced sclerosing LN
>90% of glomeruli globally sclerosed without residual
activity
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Classification of Amyloidoses

Amyloid
Protein*

AA

AApoAI
AApoAIl

AR

Ap2M
ABri
ACys
AFib
AGel
AH

AL
ALECT2
Alys
APrP

ATTR

Precursor

Serum amyloid A

Apolipoprotein A-l
Apolipoprotein A-ll

AP protein precursor

p2-Microglobulin

Abri protein precursor
Cystatin C

Fibrinogen Ao chain

Gelsolin

Immunoglobulin heavy chain
Immunoglobulin light chain
Leukocyte chemotactic factor 2
Lysozyme

Prion protein

Transthyretin

Distribution
Systemic

Systemic
Systemic

Localized
Localized

Systemic

Localized or systemic?
Systemic

Systemic

Systemic

Systemic or localized
Systemic or localized
Systemic

Systemic

Localized
Localized

Systemic

Type
Acquired

Hereditary
Hereditary

Acquired
Hereditary

Acquired
Hereditary
Hereditary
Hereditary
Hereditary
Acquired
Acquired
Acquired?
Hereditary

Acquired
Hereditary

Acquired
Hereditary

Syndrome or Main Involved Tissues

Secondary amyloidosis, reactive to chronic infection or
inflammation, including hereditary periodic fever
(FMF, TRAPS, HIDS, FCU, and MWS)

Liver, kidney, heart, skin, larynx
Kidney, liver, adrenal glands, spleen, skin

Sporadic Alzheimer disease, aging
Prototypic hereditary cerebral amyloid angiopathy,
Dutch type

Chronic hemodialysis

British familial dementia

Icelandic hereditary cerebral amyloid angiopathy
Kidney

Finnish hereditary amyloidosis

Primary amyloidosis, myeloma associated
Primary amyloidosis, myeloma associated
Kidney, liver, adrenal glands

Kidney, liver, spleen, adrenal glands

Sporadic (iatrogenic CID, new variant CJD) (alimentary?)
Familial CJD, GSSD, FFI

Senile heart, vessels
Prototypical FAP
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Major Cancers That Can Be Associated with

Specific Glomerular Lesions
Most Commonly Associated

Glomerular Disease Malignancy

MN Colon, breast, stomach, and lung
cancer

McCD Hodgkin lymphoma, pancreatic
cancer, mesothelioma, prostate
cancer

F5GS Leukemia, lymphoma

MPGN Chronic lymphocytic leukemia,
lymphoma (some associated
with HCQV)

IgA nephropathy Lung carcinoma

Crescentic GN, systemic vasculitis Lung carcinoma

Systemic amyloidosis AL type Multiple myeloma, Waldenstrém
macroglobulinemia

Systemic amyloidosis AA type Carcinoma (especially renal)

Cryoglobulinemic GN Chronic lymphocytic leukemia
(often hepatitis C associated)

Light-chain nephropathy Lymphoma, myeloma

Fibrillary (immunotactoid) GN Lymphoma

Hemolytic-uremic syndrome Gastric cancer, mucin-producing
cancer
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