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Compartimentos

Vascular

Tubular

Interstitial

Glomerular

Glomerulopatias

Agressao inicia - glomerular
- Secundaria — doenca sistémica

- Primaria



Manifestacoes Clinicas - Glomerulopatias

1. Alt urinarias assintomaticas
a) hematuria glomerular isolada
b) Proteindria isolada

2. sindrome nefrotica
3. sindrome nefritica
4. IRA (insuficiéncia aguda — rapidamente
progressiva)
é. Doenca Renal Cronica






The Renal Biopsy
Patrick D. Walker, MD

@ Arch Pathol Lab Med. 2009:133:181-188



Arch Pathol Lab Med. 2009:133:181-188



Biopsia Renal

ML-10 gl — paraformaldeido

Formaldeido / Bouin / Metacarn
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Compartimentos

Vascular

Tubular

Interstitial

Glomerular




Agudaree Cronica

Intersticio  Inflamac&o

Fibrose

Tubular Necrose Atrofia
Tubulite

Vascular  Vasculite espes. intimal
Necrose

Glomerular Glomerulite  esclerose (fmatriz)
Necrose
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Compartimentos

Vascular

Tubular

Interstitial

Glomerular

Repercussdes tubulo intersticiais
Fibrose intersticial / atrofia tubular















Matriz mesangial
Tricromico Masson
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d Membrana Basal
g PAMS — Methenamine Silver
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ME-2gl — Glutaraldeido

Biopsia Renal / Karnovsky + Vermelho ruténio

ML-10 gl — paraformaldeido

Formaldeido / Bouin / Metacarn




- Diagnosticos:

Alt célula
Memb basal %

- Entidades sobrepostas
- Afastar entidades
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" Luz capilar
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Matriz mesangial
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Welsh, G. . & Saleem, M. A. Nat. Rev. Nephrol. 8, 14-21 (2012)
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C. Glomerular Capillary .

Barreira de Filtracao .
Glomerular N

Fenestrated
endothelial
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D. Filtration Barrier
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Componentes da barreira de filtracao glomerular

@ VOLUME 17 | NUMBER 8 | AUGUST 2011 NATURE MEDICINE
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ME-2gl — Glutaraldeido

Biopsia Renal / Karnovsky + Vermelho ruténio

ML-10 gl — paraformaldeido

Formaldeido / Bouin / Metacarn
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ME-2gl — Glutaraldeido r

Biopsia Renal / Karnovsky + Vermelho ruténio e

ML-10 gI — paraformaldeido IF-10gl — IC/compl

Formaldeido / Bouin / Metacarn

A fresco / Meio de transporte

Magnification [Accelerating Voitage Operator BR140439_ME2771e
85000 x 80 kV Mar

——200 nm——




Pesquisa de Imunocomplexos
= |Imunofluorescéncia Direta

IF: 10 glom - IgA

- 19G

- IgM

- Kappa

- Lambda

- Fibrinogeénio
- Clg

- C3

- Controle negativo




Normal

- Kappa

- Lambda

- Fibrinogeénio
- Clg

- C3
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Bi6psia Renal ME-2gl — Glutaraldeido

/ Karnovsky + Vermelho ruténio P
B — — E=e ¥ |
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ML-10 gI — paraformaldeido IF-10gl — IC/compl

Formaldeido / Bouin / Metacarn

A fresco / Meio de transporte

B

- 1gG

- IgM

- Kappa

- Lambda

- Fibrinogénio

Magnification Accelerating Voltage Operator: BR140439_ME2771e
85000 x 80 kV Mar ——200 nm——




Ndumero glomerulos No glomérulo

Focal < 50% Segmentar

Global

Matriz Mesangial \'

@ Membrana Basal



- 5 anos de 1dade

- sexo masculino

- edema generalizado ha 3 meses
- sem HAS ou hematuria

Exames:

- proteinuria = 5g/24h;

- Prot. totais = 3,5¢9%;

- Albumina sérica = 2,39%;
- Colesterol=501mg%;

- Uréia=64mg%;

- Creatinina = 0,8mg%




Manifestacoes Clinicas - Glomerulopatias

1. Alt urinarias assintomaticas
a) hematuria glomerular isolada
b) Proteindria isolada

2. sindrome nefrotica
3. sindrome nefritica
4. IRA (insuficiéncia aguda — rapidamente
progressiva)
é. Doenca Renal Cronica



Sindrome Nefrotica

- Proteindria

- > 3,5g/dia

- 50mg/kg/dia (crianca)
- hipoproteinemia - aloumina (< 3g/dl)
- edema

@



Sindrome
Nefrotica




Todos negativos

- IgA

- 19G

- IgM

- Kappa

- Lambda

- Fibrinogénio
- Clg

- C3
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Clinica:
Sindrome Nefroética
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ldentificacao
masculino,
cor branca,
37 anos

Edema generalizado ha 9 meses
Ex complementares:

J
NI
il

orot - 15 a 20g9/24h
noalbuminemia
nercolesterolemia




Sindrome Nefrotica

esclerose
Segmentar

Exclul Lesdoes Minimas




. Espaco
2 urinarios

GESF
Glomeruloesclerose
Segmentar e Focal

Magn|f|oat|on Acceleratmg Voltage Operator BR160216 ME2997C
12000 x 80 kV mar_malu




Podocitopatias

Podocina,

A-actinina 4 Reat_lvas:

WT1, mediadores no
MIR193a, microambiente:
etc.

- Virus
9 - Toxico
B¢ - Mecanicas
~ /X - Metabdlico
& ¥ - Imune — med
- outros

@ May et al., 2014; Saleeem, 2015




Entidades com Imunocomplexos / Complementos




Imunocomplexos:
- Circulantes

@ - Formacao “in situ”



36 anos de 1dade, feminino, cor branca

Ha mais ou menos um ano:
- edema vespertino peri-orbitari

Exame fisico: edema o

O

e mmil ++/4

Exames laboratoriais:
- urela =30
- creatinina = 0,8 mg/dl

- Proteinu
- Prot totai

ria de 24h = 8.424mg
s=39

- Alb =1.6; Globh=2,3;: A/G=0,69

- Colesterol - 432mg/dl
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1gG / C3 - Subepitelial —finamente granular - Glomerulopatia Membranosa
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~ Luz capilar

Memb basal depdsito

deposito 7
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Pedicelo podocito

Podocito




Estadio I




Glomerulopatia Membranosa

Primaria — Ac anti-receptor Fosfolipase A2

Secundaria
- Lupus eritematoso sistémico
- Sifilis
- Hepatite B
- Neoplasias
- Terapéutica:
- Quro
- Penicilamina
- Mercurio
- Captopril




Imunocomplexos:
- Circulantes
- Formacao “in situ”
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Imunocomplexos:
- Circulantes
- Formacao “in situ”
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Nefrite Lupica

1. Alt urinarias assintomaticas
a) hematuria glomerular isolada
b) Proteindria isolada

2. sindrome nefrotica

3. sindrome nefritica

4. IRA (insuficiéncia aguda — rapidamente
progressiva)

5. Doenca Renal Cronica
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Nefrite Lipica IgA, 19G, IgM, C3, C1q, kappa, lambda




Classe |

Nefrite Lupica

Classe |11 — Focal

\‘ Classe IV - Difuso

\

Seshan & Jennette, Arch Pathol Lab Med 133:233-248:2009



Lupus
“wireloops”
trombos hialinos

@




Classe |

Nefrite Lupica

Seshan & Jennette, Arch Pathol Lab Med 133:233-248:2009



Nefropatia IgA primaria
Doenca de Berger
1. Alturinarias assintomaticas

a) hematuria glomerular isolada
b) Proteindria isolada
2. sindrome nefrotica
3. sindrome nefritica
4. IRA (insuficiéncia aguda — rapidamente
progressiva)
5. Doenca Renal Cronica

Classificacao de Oxford:
Trimarchi H et al., Kidney Int 91:1014-1021;2017
@ Roberts ISD et al. Kidney Int 76:546-556;2009



Eixo mesangial
Nefropatia IgA

anglo

A

Vies

@



|dentificacao

- 11 anos de 1dade

- sexo masculino

- cor branca

- profissao: estudante

listoria

- Faringite purulenta ha 15 dias
- ha um dia:

- hematuria

- oliguria

- edema



Exame fisico
- edema generalizado
- PA =160x100mmHg

Exames complementares

- Creatinina = 4,6mg%o

- Proteinuria de 24h = 1.500mg
- Proteinas totais = 6,19%

- Albumina=4,1

- ASO = 800UTodd

- FAN = negativo



Manifestacoes Clinicas - Glomerulopatias

1. Alt urinarias assintomaticas
a) hematuria glomerular isolada
b) Proteindria isolada

2. sindrome nefrotica
3. sindrome nefritica
4. IRA (insuficiéncia aguda — rapidamente
progressiva)
é. Doenca Renal Cronica



Glomerulopatias
Alteracoes clinicas

Sindrome Nefritica
diminuicao da TFG

- Oliguria — diminuicdo do volume urinario

- Hipertensao arterial - retencao de liguido
- Azotemia: retencao de elementos nitrogenados

- Hematuria
- proteinuria variavel
- edema (discreto)

@






Alca Capilar
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GNDA - Patogenia

Doenca do soro aguda
- Von Pirket
soro albumina-bovina
Injetou em coelho
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Manifestacoes Clinicas - Glomerulopatias

1. Alt urinarias assintomaticas
a) hematuria glomerular isolada
b) Proteindria isolada

2. sindrome nefrotica
3. sindrome nefritica
4. IRA (insuficiéncia aguda — rapidamente
progressiva)
é. Doenca Renal Cronica






Linear = membrana basal




Diagnostico Clinico
IRA — GN rapidamente
progressiva

Diagnoéstico Morfologico
Glomerulonefrite Crescéntica do tipo |
Glomerulonefrite anti-membrana basal

glomerular




Glomerulonefrite crescéntica
> 50% dos glomérulos

- Tipo | - ac anti MBG

- Sindrome de Goodpasture

com hemorragia pulmonar
- GN anti MBG

sem hemorragia pulmonar







3. Nefrite Nefrotoxica

- Landerman (inicio século)
- 1934 - Masugi - Nefrite de Masugi

macerado de rim de rato (MBG)
Injeta em coelho

soro do coelho

> (ac anti MBG do rato)

Injeta no rato
GN anti membrana basal glomerular




Hipercelularidade
ac na MBG - padrao linear

GN anti MBG

@



Glomerulonefrite crescéntica
> 50% dos glomérulos

Tipo I11 - pauci-imune — 50%
90% - ANCA

A ANCA

A ANCA Antigen

@ Cytokine

bd Cytokine Receptor

U Fc Receptor

W Adhesion Molecule

\J Adhesion Molecule Receptor

Tipo | — linear - ac anti MBG -10%

Tipo 1l — 40%
nao linear
deposito IC/C




|. lesao mediada por anticorpo

1. formacao “In situ” de imunocomplexo
2. deposito de imunocomplexo circulante
3. Anticorpo anti-citoplasma de neutréfilo - ANCA

I1. Lesao mediada por células
[11. Ativacao da via alternativa do complemento

@



Glomerulopatias
Mecanismos imunoldgicos
|. lesao mediada por anticorpo

- neutrofilo (quimiotaxia):
- proteases, metabolitos do ac aracdonico, radicais livres de O2
- complemento (fagocitose/quimiotaxia/atague a membrana)
- mondcitos e macrofagos
- plaquetas
- mesanglo: IL1, radicais livres de O2, metab &cido aracddnico
- sistema da coagulacao

@



Glomerulopatias =~
correlacao clinico-morfologica

Glomerulopatias: Sindrome nefrotica

LesOes minimas

Membranosa

Esclerose segmentar focal - GESF
Glomerulonefrites:

Membranoproliferativa - GNMP

Proliferativa difusa aguda - GNDA

Sindrome nefritica

Crescentica IRA

@



Manifestacoes Clinicas - Glomerulopatias

1. Alt urinarias assintomaticas
a) hematuria glomerular isolada
b) Proteindria isolada

2. sindrome nefrotica
3. sindrome nefritica
4. IRA (insuficiéncia aguda — rapidamente
progressiva)
é. Doenca Renal Cronica



89

1902 — Guthrie
11912 — Kendall & Hertz

1927 — assoclacao de
surdez com a “nefrite
hemorragica familiar
hereditaria™
Homem: mais grave
Mulher: menos grave

1972 — Spear & Slusser —
defeito colageno da

Arthur Cecil Alport (1880-1959)

25.01.1880 — Africa do Sul
@04.1959 _Londres - Inglaterra ~Membrana basal glomerular



Endotélia

e PR
Magnification |Accelerating Voltage |Operator BR140439 ME2771e
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Type IV collagen chains

...........

oo Colageno 1V
Cadela  cromossomo  gene
ol 13934 COL4ALl
o2 13034 COL4A2
o3 2035 COL4A3
ol 2035 COL4A4
o5 X (22 COL4A5

G 0b X022 COL4AG



Alport
Auséncia abcol IV

a5col IV




Manifestacoes Clinicas - Glomerulopatias

1. Alt urinarias assintomaticas
a) hematuria glomerular isolada
b) Proteindria isolada

2. sindrome nefrotica
3. sindrome nefritica
4. IRA (insuficiéncia aguda — rapidamente
progressiva)
é. Doenca Renal Cronica



Microangiopathy

Diabetes Mellitus |
Hiperglicemia T

Retinopathy

Nefropatia prersion e
Retinopatia /( (5
Neuropatia | NG \

VaC U I O p at i a Atherosclerosis

Nephrosclerosis
Glomerulosclerosis
Arteriosclerosis
Pyelonephritis

Myocardial infarct

Islet cell loss
Insulitis (Type 1)
Amyloid (Type 2)

Peripheral vascular
atherosclerosis

Vasculares
I Membrana basal
Hialinose arterio
Aterosclerose Plckhan] vrorig

Autonomic neuropathy
Kumar et al: Robbins & Cotran Pathologic Basis of Disease, 8th Edition.
Copyright © 2009 by Saunders, an imprint of Elsevier, Inc. All rights reserved.

Gangrene
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SPECIAL ARTICLE RUUUREE RETe

Sociedade Patologia Renal

Pathologic Classification of Diabetic Nephropathy

Thijs W. Cohen Tervaert,* Antien L. Mooyaart,* Kerstin Amann,’ Arthur H. Cohen,*

H. Terence Coock,$ Cinthia B. Drachenberg,H Franco Ferrario,T Agnes B. Fogo,**
Mark Haas,* Emile de Heer,* Kensuke Joh,TT Laure H. Noé&l,** Jai Radhakrishnan,58
Surya V. Seshan,!ll Ingeborg M. Bajema,* and Jan A. Bruijn,* on behalf of the Renal

Pathology Society

Table 1.

Glomerular classification of DN

J Am Soc Nephrol 21: 556-563, 2010.

Class

Description

Inclusion Criteria

Mild or nonspecific LM changes and
EM-proven GBM thickening

Biopsy does not meet any of the criteria
mentioned below for class Il, lll, or IV

GBM = 395 nm in female and =430 nm
in male individuals 9 years of age and
older?

lla

llb

Mild mesangial expansion

Severe mesangial expansion

Nodular sclerosis (Kimmelstiel-
Wilson lesion)

Advanced diabetic
glomerulosclerosis

Biopsy does not meet criteria for class
I or IV

Mild mesangial expansion in >25% of
the observed mesangium

Biopsy does not meet criteria for class
I or IV

Severe mesangial expansion in >25% of
the observed mesangium

Biopsy does not meet criteria for class
\%

At least one convincing Kimmelstiel-
Wilson lesion

Global glomerular sclerosis in =>50% of
glomeruli

Lesions from classes | through IlI




Nefropatia
Diabética
Classe |11

BR110660 TM, 20x2,0

BR110660_ HE, 20x2,0

Sem IC
Vermelho congo negativo

@




SPECIAL ARTICLE RUUUREE RETe

Sociedade Patologia Renal

Pathologic Classification of Diabetic Nephropathy

Thijs W. Cohen Tervaert,* Antien L. Mooyaart,* Kerstin Amann,’ Arthur H. Cohen,*

H. Terence Coock,$ Cinthia B. Drachenberg,H Franco Ferrario,T Agnes B. Fogo,**
Mark Haas,* Emile de Heer,* Kensuke Joh,TT Laure H. Noé&l,** Jai Radhakrishnan,58
Surya V. Seshan,!ll Ingeborg M. Bajema,* and Jan A. Bruijn,* on behalf of the Renal

Pathology Society

Table 1.

Glomerular classification of DN

J Am Soc Nephrol 21: 556-563, 2010.

Class

Description

Inclusion Criteria

lla

llb

Mild or nonspecific LM changes and
EM-proven GBM thickening

Mild mesangial expansion

Severe mesangial expansion

Biopsy does not meet any of the criteria
mentioned below for class II, lll, or IV

GBM = 395 nm in female and =430 nm
in male individuals 9 years of age and
older®

Biopsy does not meet criteria for class
I or IV

Mild mesangial expansion in >25% of
the observed mesangium

Biopsy does not meet criteria for class
I or IV

Severe mesangial expansion in >25% of
the observed mesangium

Nodular sclerosis (Kimmelstiel-
Wilson lesion)

Biopsy does not meet criteria for class
\

At least one convincing Kimmelstiel-
Wilson lesion

Advanced diabetic
glomerulosclerosis

Global glomerular sclerosis in =>50% of
glomeruli
Lesions from classes | through IlI




Fioretto & Mauer, 2007



Diabetes Mellitus

“capsular drop”
- fortemente sugestivo de diabetes

- hialinose entre MB e epitéelio da capsula
de Bowman
- prata negativo

“fibrin cap”
- entre MBG e endoteélio
- proteinas e lipideo






Vermelho Congo

Luz comum

Amiloidose

l_uz Polarizada
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Amiloidose

 Doencas Inflamatorias
(com ou sem infeccao)

e Alt Imune

 Hereditarias (mutacao)

oy | AL



Amiloidose Renal — Amiloidose sistemica

> 30
‘AL light chain Ig ‘ Proteinas amiloidogénicas
IAA Serum Protein A | S&o conhecidas

Ap2M B2 microglobulin

ALECTZ2 Chemotactic Factor Leucocyte 2
AFIb A alfa-chain fibrinogen

ATTR transtiretin

AApPoAl Apolipoprotein Al

AApoAll Apolipoprotein All

ALys lysozyme

AGel Gelsolin

ACYsS Cystatin C
Picken MM - Arch Pathol Lab Med 134:545-551:2010 - Herrera GA et al., Arch Pathol Lab Med

134:512-531;2010 - Matsumoto S et al. Amyloid. Mar;24(sup1):97-98;2017




BR100550

Glu526Val
Mutacao
um alelo

° http://informahealthcare.com/amy

El m 10 ld ISSN: 1350-6129 (print), 1744-2818 (electronic) i nfo r ma
-, Amyloid, Early Online: 1-4

The Journal of Protein Folding Disorders © 2013 Informa UK Ltd. DOI: 10.3109/13506129.2012.763029 healthcare

CASE REPORT

Fibrinogen A alpha-chain amyloidosis: report of the first case in Latin
America

Juliana Reis Machado', Marcos Vinicius da Silva®, Precil Diego Miranda de Menezes Neves' Flavia Aparecida
de Oliveira®, Rosana Rosa Miranda Corréa’', Willians Vinicius Dutra Rodrigues”, Merril Benson®, and
Marlene Antdnia dos Reis’
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Doencas de Depdsitos em LisS0SSomos
(deficiéncia enzimatica)

- Doenca de Gaucher - glicosilceramidase

- Doenca de Fabry — alfa-galactosidase

- Doenca de Niemann-Pick - esfingomielinase

- Doenca de Tay-Sachs - hexosaminase A

Finn LS. Renal disease caused by inborn errors of metabolism, storage diseases ...; Heptinstall’s, 223-

@ 1279; 2014
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Doenca Renal Cronica
Glomerulopatia cronica

>90% glomérulos com esclerose global
Fibrose intersticial e atrofia tubular




Transplante renal ao longo do tempo

Perda Enxerto

Transplante
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Transplante renal ao longo do tempo

Perda Enxerto
Transplante

Isquemia
NTA

doador



Transplante renal ao longo do tempo

Perda Enxerto

Transplante

ejeicao Aguda (celular/humoral)
Rejeicao subclinica (celular/humoral)

Rejeicao cronica (celular

Isquemia
NTA

doador



Transplante renal ao longo do tempo

Perda Enxerto

Transplante

ejeicao Aguda (celular/humoral)
Rejeicao subclinica (celular/humoral)

Rejeicao cronica (celular

Doenca Is?\lu_?zla Nefrotoxicidade
/Lesoes

doador
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doenca do rim nativo
aparece no transplante
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Rim Nativo

Doenca de novo

doenca no transplante diferente da doenca
no rim nativo



Transplante renal ao longo do tempo

Perda Enxerto

Transplante

ejeicao Aguda (celular/humoral)
Rejeicao subclinica (celular/humoral)

Rejeicao cronica (celular

Doenca Is?\lu_?zla Nefrotoxicidade
/Lesoes

doador

oenca recorrente
@ oenca de novo




Transplante renal ao longo do tempo

Perda Enxerto

Transplante

ejeicao Aguda (celular/humoral)
Rejeicao subclinica (celular/humoral)

Rejeicao cronica (celular

Doenca Isc||\|u_?’|;1|a Nefrotoxicidade
/Lesoes

doador nossupressao:
InfeccOes: NTI1 - Nefrite Polioma virus

Neoplasias: Doenca Iinfoprolifey
Epiteliais

oenca recorrente
@ oenca de novo




Bi6psia Renal ME-2gl — Glutaraldeido

/ Karnovsky + Vermelho ruténio P
B — — E=e ¥ |
.~{ y S ’

ML-10 gI — paraformaldeido IF-10gl — IC/compl

Formaldeido / Bouin / Metacarn

A fresco / Meio de transporte

A

-1gA

- 1gG

- IgM

- Kappa

- Lambda

- Fibrinogénio

Magnification Accelerating Voltage Operator: BR140439_ME2771e
85000 x 80 kV Mar ——200 nm——
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