Glomerulonephritis
Nephritic syndromes & Nephrotic syndromes
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Anatomy review

* Each kidney contains:
1 million nephron/glomerulus
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What is Glomerulonephritis?

* Inflammation of the glomerular capillaries

* Caused by an immunologic reaction
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* Active disease - Renal scarring
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How Glomerulonephritis occurs? 4 e
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Glomerulonephritis

* Can manifest as Nephritic or Nephrotic syndrome

* Disease course can be:
* Asymptomatic (hematuria, proteinuria)
* Acute glomerulonephritis —— > weeks
* Rapidly progressive glomerulonephritis 5 days-weeks
* Chronic glomerulonephritis > months-years




Nephritic syndrome

1. Proteinuria

2. Hematuria
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3. Impaired Kidney function
4. Edema Recent

5. Hypertension (new)

Proteinuria Hematuria

Nephrotic syndrome

1. Proteinuria - marked

(+3.5 g/day)
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Nephrotic syndrome

Factor V, factor VIII,
von Willebrand factor, |
ay-plasmin inhibitor,
plasminogen activator
inhibitor 1, fibri

* Proteinuria is more marked
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Suspected Glomerulonephritis:
Indications for a Kidney biopsy
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* Both Nephritic and Nephrotic are indications to SpeciticH
preform kidney biopsy ndicetion & b°\>% e F:/( “”‘th",;,

1) » Hematuria + proteinuria — toaetve /[ hemadvi'er ~\aneg M,_p; .

2)e proteinuria > 1g -

D) Unexplained renal impairment

Ultrasound
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Nephritic syndrome’ Nephrotlc syndrome

z:djuss 530 Sds S@ suped GSU ledb—wg-z{'—'"—./u..,-dh, b"PJ K u~u<>

— /Mene plom: et Cellwlavi / mone Pn:w\ < Kot pelfeldive poocess , rf‘; Prj:if: A
?r:ﬂ Pevukion i H‘ rmone P"“‘J"“W— e ho mae = - \css e , lese p(a\ Seastim , glowe pr-q(as- L
Q“M”‘“D’A :zj —aC ¢

* Non-Proliferative = slow

* Proliferative = progressive -




Nephritic syndrome

* Proliferative = progressive

Nephritic syndrome

* Proliferative = progressive
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Nephritic syndrome

Nephrotic syndrome

* IgA nephropathy

* Post-infectious GN

* Lupus nephritis

* Hereditary nephritis

* Membranoproliferative GN
* Pauci-immune GN

* Rare causes:
* Anti-Basement membrane disease

* Others (complement deposition,
immunoglobulin deposition)

Primary:
* Minimal change disease

* Membranous GN
* Focal Segmental GN

Secondary:
* Diabetic nephropathy

* Amyloid deposition
* Myeloma kidney




Minimal change disease Membranous GN Focal Segmental
ol I icooscony Yo Wby Yees we hue Fhickneas n B Glomerulosclerosis (FSGS)
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Minimal change disease Membranous GN  * .
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* No changes on Light microscopys Membrane thinning/thickening * Sclerosis in glomerulus
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« Age: Childhood (70-90%) « Age: Adulthood " %f + Age: Both
« Prognosis: good (steroids) * Prognosis: variable (1/3 rule) Prognosis:




Minimal change disease

Epithelial cell (podocyte)

By electron microscopy, a normal
glomerular capillary has separate
foot processes (arrows).
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Focal segmental glomerulonephritis - FSGS

« Can be misdiagnosed/underdiagnosed eve- it 37 = b\_';Pij

* Primary (fast) Vs secondary (slow) - L“"Tfﬂi’ﬁﬁ; FSGS
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FSGS: terminology

Segmental Global




Underlying etiology— Nephrotic syndrome
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* Minimal change SecWA‘j o o — = we wead Y=
* Malignancy break  Pua
* NSAIDS uq;(m
* Membranous Core
* Malignancy ——

* Chronic infections: hep C

* Drugs (NSAIDs)
* Disease: SLE

* FSGS
* Drugs: bisphophonates
. Genetic
* Obesity




Diabetic nephropathy

* Pathogenesis: ey e b
* Hyperglycemia induces matrix production or
glycosylation of matrix prteins — cmu i erpansin |
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* Pathology
* Expansion of matrix (GBM, mesangium, vessel ~=
LIIE) /w|q|‘y&@;SJ7)a,Q>3
* Diagnosis clues el it
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* Type Il DM: only 50% retinopathy preceds

nephropathy

* Clinical: :
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Myeloma Kidney “”“"““"@

Cﬁ;«y A

* Kidney disease secondary to multiple
myeloma \ee = i
* Pathogenesis: ;
* Infiltration of toxic light chains <> tubular i mjur \

* Pathology

* Light chain casts (fractured casts) - o
* Diagnosis ,@“f,m:iqﬂf o)
W“f “\* Clinical features of myelo{ e X

w”’ @ Proteinuria mismatch

o * Low albumin / total protein

ﬁ% * Negative dipstick but high protein in urine

collection i B .
« Useful diagnostic tests: C; Ueds albmod £oilo i« mpplams
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Nephritic syndrome K
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Nephrotic syndrome
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* IgA nephropathy wjo{)‘,ﬂy < | & Primary:
* Post-infectious GN <=5 ||  * Minimal change disease _

* Lupus nephritis

* Membranoproliferative GN
* Pauci-immune GN

* Rare causes:
* Anti-Basement membrane disease

* Others (complement deposition,
immunoglobulin deposition)
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* Membranous GN — ~-~<b-2
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Secondary:

* Diabetic nephropathy
* Amyloid deposition

* Myeloma kidney
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IgA nephropathy (Berger dlsease) 3;,’; @)}
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* Most common GN worldwide (g
* Primary or secondary e ) f/
« 2™ to: Skin/Mucosa/Infection/Liver/neoplasia
* Onset of hematuria: same time of infection IP____
* May present with variable manifestation:
* Mild: Episodic hematuria, Incidental microscopic HIt 3: Anth- GA-gAL - Gé-1gAL
* Moderate: Gross hematuria with AKI, Nephrotic -
* Slow: Slowly progressive chronic kidney disease
* Rapid: Rapidly progressive glomerulonephritis



IgA nephropathy

* Pathophysiology:
* Antibodies against IgA antibodies = = .
deposition in mesangial — <l<p=s* ey
* Induces mesangial matrix production and
mesangial hypercellularity
* Pathology
* Deposition of IgA in mesangial
* Proliferation of mesangial cells







Post infectious Glomerulonephritis L
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* Manifestation: . G
* Preceded by URTs (2 weeks) or skin infection (several weeks) ‘~&++ -
) Pa-t:::l;r:::ssi:?drome(hematuria, HTN, AKI) iy fDMP\!W“@ M(@Uﬁ
> s ; < N ; s
* Immunological, Likely C3 mediated Le b g Ao
* Diagnosis
* Tests: Antistreptolysin, anti DNAse B
* Kidney biopsy: endocapilary proliferation with neutrophils, Gubepithelial hump,

* Complement: low C3, C4 is NL - ou W\
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* Prognosis & treatment = ) er
* Treatment/prevention: treat underlying infection

* Prognosis is good, typically resolves within weeks
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Nephritic syndromes

Endocapilaty e Sew
Hypercellularity % ?p,pauss&e

Mesangial
Hypercellularity

* IgA nephropathy * Post-infectious GN
* Lupus Nephritis (grade | & Il)  * Lupus Nephritis (grade 11l & IV)
* Membranoproliferative GN * Pauci-immune GN (ANCA)

* Anti-basement membrane




- cvesenks A QAQ;;L Cormmn o G__N)\
Nephritic syndromes u—’a =
:j pi=\

. \
asgoc)M DA ‘_:‘:

M ' il
esanglal. + Endocapi aty + CraeranTe
Hypercellularity Hypercellularity

* IgA nephropathy * Post-infectious GN
* Lupus Nephritis (grade | & Il)  * Lupus Nephritis (grade 111 & IV)
* Membranoproliferative GN * Pauci-immune GN (ANCA)

* Anti-basement membrane



Crescentic Glomerulonephritis

e Crescentic: o indicoke o seves dne=

pem—

* >50% of glomeruli
* Proliferating epithelial cells & infiltrating

macroghages

« Rapidly progressive Glomerul hritis
(RPGN)
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* Rapid decline in kidney function (days-weeks ¢ Tk
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* Crescents are a manifestation of multiple
diseases
* |t is a sign of severity
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Lupus nephritis

s Classl &l
* Nephritic
* Mesangial proliferation
* Mildest form = mimics IgA
——_ =

* Class lll &IV
* Nephritic
* Endocapilary proliferation
* Most severe — mimics PIGN
———

* Class V
* Nephrotic
* Moderate — mimics MGN
e




Crescentic Glomerulonephritis

Immune complex GN Anti-basement membrane
(PIGN, IgA, Lupus grade IV..) (Goodpasture syndrome)

mmunofluorescent (IF): * Immunofluorescent (IF): * Immunofluorescent (IF):
Granular pattern = oo™ ™ Linear pattern ~.2 770, negative

pauci-immune = no iImmune complcxt_s

* LM: crescents + variable * Crescents (same stage) Crescentsmultiple stages)

One shot disease relapsing disease ,-© Sson
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* Small vessel vasculitis

* Small vessels in kidney +/- lungs + other organs <P
* RPGN: crescents at multiple stages ot s?

sl
* Autoantibodies e
* Antibodies does NOT deposit in kidneys

» Antibodies directed against neutrophils —2@
* Clinical use serann \eved oA DWCA —
—_— W eqener #ANCA
* Diagnosis

* Disease activity: relapsing disease g discen
* Types of antibodies Sineprieer) v —

* Cytoplasmic: C-ANCA = PR3 =» Granulomatosis with polyangiti

* Perinuclear: P-ANCA = MPQ =» Microscopic polyangitis,

Eosinophilc granulamatosis
with polyangitis




ANCA vasculitis

Antibodies:

Patient profile:
Kidney:

Lung:

Other manifestations:

«/789

Microscopic Granulomatosis Eosinophilic
polyangitis with polyangitis | granulomatosis
with polyangitis

P-ANCA: 50%, C-ANCA: 80-90% P-ANCA: 60%
c-ANCA: 40% Negative ANCA: 30%

5th.-7th decade, slight male predominance. White > black

Rapidly progressive GN Rapidly progressive GN Less frequent kidney
involvement

Necrotizing vasculitis Necrotizing vasculitis Asthma: eosinophilic
(with granulomatous With granulomatosi rich and granulomatous
inflammation) + sinum%\ T ity
(PN
Abdominal involvement (ischemia/infarction, perforation) L d
SyM}

Peripheral neuropathy: Mononeurtis multiplex X +/- CNS involvement
Skin nodules (more with GPA, EGPA)



Antiglomerular basement membrane (ABGM)

* Antibodies
* Directed to basement membrane (collagen IV)

* Rare disease 5o =y — Jon
.5-0.9/million/year — < —_
* Peak 20-30, smaller peak 60-70

* Affected organs: o
« Kidney: RPGN TN W v
* Alveolus: pulmonary hemorrhage —

* Others: Eyes/Cornea, Cochlea, Brain

* Pathology

* LM: crescent at same stage e (all active or all subacute
m&m&:) Linear immunofiuorescence
* IF: Linear pattern
T —~




Membranoproliferative GN (MPGN)

* Underlying diseases é\
\Hig/,- T
* Hep C @
Ao AR -
Pathology  poecmneZ

* Membrane: Double contours — tram track
appearance Z

* Proliferative: Mesangio-proliferative

* Treat underlying disease




Hereditary nephritis (Alport syndrome)

* Mimics: IgA

* Manifestation: recurrent hematuria

* Hereditary: -
* X-linked, Autosmmal recessive)  _.v

* Collagen defect

* Affects primarily BM

* Thining/thickening
+ Basket weavingﬂd %
* Foamy tubular cells
* Associ - rin
involvement
_involvemen




Hereditary nephritis (Alport syndrome)




