v &

GLOMEKVLOPATIAS

Dr. Oscar Noboa
Junio 2015

HOSPITAL DE CLINICAS




URUGUAY
TRATAMIENTO SUSTITUTIVO DE LA FUNCION RENAL
PACIENTES PREVALENTES SEGUN MODALIDAD: DIALISIS Y TRASF_ANTE RENAL




Incidencia de ERC seguin
nefropatia

RUD 2009




The incidence of primary glomerulonephritis worldwide: a spgt Ic
review of the literature

Table 1. Continued
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Sindromes clinicos

Clasificacion de enfermecdades
glomerulares

Epidemiologia

Lesion glomerular minima

Esclero hialiriosis segmentaria y focal
Nefropatia membranosa

Nefrcnatia IgA

Oftras




alteraciones urinarias asintomaticas

presencia de microhematuria o proieiniuria menor de
3.5 grs por dia, sin hematuria macroscopica, sin
hipertension arterial, sin disminucion de la funcion
renal y sin hipoproteinemia

sindrome nefritico agudo

comienzo brusco, con hematuria asociada a uno
cualquiera de los cintomas siguientes: hipertension
arterial, edemas, aumento de la azoemia o de la
creatininemia.




proteinuria nefrotica

proteinuria mayor de 3.5 grs por dia.

sindrome nefrotico

proteinuria mayor de 3.5 grs por dia y albuminemia menor de 3 gr/dl.

sindrome nefritico cronico

proteinuria, microhematuria e hipertension asociado a lento deterioro de la funcién
renal.

hipertension arterial
en el adulto cifras de presion arterial mayores o iguales a 140/90. Sin otras
alteraciones clinicas, sa'vo las alieraciones urinarias.
Insuficiencia renal
Deterioro del filtradc glomerular. creatinina plasmatica mayor de 2 mg/dl. (s6lo
como criterio de clasificacion)
otros sindromes, nue frecuentemente son expresion clinica de otras
nefropatias. sc registraran como "otros".




sindrome de hematuria aislac'a

comienzo brusco o insidioso, con nematuria
macroscopica, con proteinurie y sin otros
elementos clinicos de sindrome nefritico.

sindrome de glomeru'onefritis

rapidamente progresiva
comienzo brusco o insidioso con proteinuria,
hematuria y ragido uaeterioro de la funcion renal.
Se entiende por rapido deterioro de la funcion
renal los casos en que en menos de 3 meses la
creatinine piasmatica supera los 3 mg/dl y/o
duplice su valor anterior.
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Distribucion de las biopsi seng
grandes grupos. 2 2012

Diagndstico

Sin diagndstico con biopsla
inclasificable é
Glomerulopatias prir@
Glumerulupatl'as\
secundarias, 0

Total

/




CLASIFICACION DE LAS
ENFCRMEDADES
SLOMERULARES




NATURAL HISTORY OF BRIGHT’S DISEASE *
CLINICAL, HISTOLOGICAL AND EXPERIMENTAL
OBSERVATIONS

ArTHUR ELL1%, 0.B.E.,, M.D. TORONTOQO, F.R.C.P.

DIRECTOR OF THE MEDICAL TUNIT AT THE LONDON HOS
PROFESSOR OF MEDICINE IN THE UNIVERSITY OF LONE

Nefritis tipo1 173 casos,

con infeccion previa , oliguria , hematuria macroscogica, y microscopica en
99%, con leucocitos , con elevacion de urea
Complicaciones infecciones, encefalopatiz hipertensiva, edema pulmonar.

Evolucion
Recuperacioén
Fallece en agudo
Rapidamente progresiva
Curso lento

Histologia aumento de la c=luaricad, semilunas ,
Nefritis tipo 2 145 casos

Edema (nefrosis), deirame pleural , proteinuria , sin globulos rojos
Complicaciones, infecciones y peritonitis
Evolucion
Lenta progresion
Histologia, dcpdsito focal de hialina

The Lancet 1942




Interpretacion clinica
Primitivas (idiopaticas) / secundarias
Primarias/sistémicas
Mecanismo de dafno renal
Lesiones histologicas
Focales, segmentarias , difusas

Inmunofluorescencia
Temporal
Agudas / cronicas
De acuerdo a celuv'aiidad
Inflamatorias / no inflamatorias
Sedimento urinario
Marcadores inilamatorios




SERER
Solo el rindn
Sistémicas
Enfermedad sistemica que también afecta el rindon

Primarias
|diopaticas (Primitivas )
o Se desconoce |la causa
Secundanas
o Se conoce la causa




Genética
Deposito de proteinas o fragmientos
Mecanico

Metabolico

Deposito de inmiinccomplejos (Tipo )
Anticuerpos anti MBG (tipo I1)

Por citoqu'rias

Pauciinmune (tipo 1V)




Patrones histopatoldgicos
Pueden no corresponder con la giesentacion
clinica
Pueden estar presentes an diferentes

glomerulopatias
No identifican por 21 solos la causa determinante

Inmunofluorescencia
Microscopia ciectronica




Secundaria

Primaria Sistémica

y ’\
Membranosa
lUpica




a F

Forma clinica de presentacmb
Periodo 2010-2012 @

Frecuencia

Sin sintomas 1
S.No.

S.Ni.Ag

S.Ni.Cr.
Macrohematuria
GNRP

AUA

HTA

IRA

IRC




Forma de presentacion: ’Q
Sindrome nefrético ~&

SIN DIAGNOSTICO con BIOPSIA
INCLASIFICABLE

LESION GOMERULAR MiNIMA

HIALINOSIS FOCAL Y SEGMENTARIA
GN MEMBRANOSA 0

GN MEMBRANOPROLIFE T@
N. IgA

GN POST INFECCIO\
NEFROPATIA LUP|@.
&1 1C

NEFROPATIA

AMILOI@

A

Total

Ty

——y
A
-
—
—_
~_




)
Forma de presentacién:@.@m

Frecuenci

SIN DIAGNOSTICO con BIOPSIA
INCLASIFICABLE

HIALINOSIS FOCAL'Y
SEGMENTARIA

GN MEMBRANOSA

N. IgA

GN MESANGIAL (NO Ig

GN EXTRACAPILAR mal
rifidn)

GN ESCLERO&E CRONICA
NEFROPATI A

NEFRO ABETICA




Incidencia de glomerulopatfas
primarias. Periodo 201 0(@ 2

Diagnéstico

Frecuencia entaje

Tasa de
incidencia
pmp

Lesion gomerular minima
Hialinosis focal y segmentaria
Gn membranosa

Gn membranoproliferativa

N. IgA

Gn intracapilar difusa

Gn focal (No IgA)

Gn mesangial (No IgA)
Gn post infecciosa® ®

Otras glomeru g,

14,2
16,7
21,7
6,0
35,6
1,4
0,4
1,1
0,7
1,1
1,1

&

6@ ¥

5.19
6.09
7.91
2.20
12.97
0.52
0.13
0.39
0.26
0.39
0.39

Gn esclerosante rﬂ\
3|

100,0

44.3




Incidencia de glomerulopzt
primarias. Periodo 206@ 012

1998-1999 2003-2004 -2009 2010-2012

Diagnéstico n L n TI n Tl

Sin diagnostico c/biopsia 39 17 e

LGM 18 2 g 40
HFS 51 47
G. Membranosa 22 19 61

G. Membranoproliferativa 7 . 3 17
N. IgA
G. intracapilar difusa

G. Focal (No IgA) ¢




Idiopathic
Membranous Glomerulop

Normal Glomerular Capillary

Secondary
Membranous Glomerulopathy
~Jb

Centro de Nefrologia




Thin Basement Membrane Proliferative L upus
Nephropathy

Glomerulonephritis

vpe | Membranoproliferative
Glomerulonephritis

Mesangioproliferative
Glomerulonephritis

Type || Membranoproliferative
Glomerulanephritis




GLOMERULOPATTAS XY
FORMAS ANATOMO-CLIICAS
. NO PROLIFERATIVAS o

- LESION GLOMERULAR MI

- ESCLEROHIALINOSIS MENTARIAY
FOCAL

- MEMBRANOSA 0‘:0
- PROLIFERATIVJ:&

- INTRACAPILARD DIFUSA O AGUDA POST-
INFECCIO ,
- INTRA RACAPILAR O RAPIDAMENTE

PROG
- ME NOPROLIFERATIVA

: @{anos DE Ig A



, %,
GLOMERULOPATIA

PROLIFERATI

. SE EXPRESAN POR S NEFRO g

- O AUA (PROTEINURI EFROTICA O
PROTEINURIAY M EMATURIA)

. CONSECUENCIA D CITOPATIA
. DOS MECANISM?
- FACTOR sO\u E QUE AFECTA PODOCITO
Ac SUBEPITELIALES,

. DEPésr@E ,
AC% N DE COMPLEMENTO Y LESION

DE OCITO

@‘b



Capilar glomerular normal

Proceso podocitario epitelial
ity

5% Membrana
basal

Célula mesangial

Matriz mesang
L 2









Mecanismo de generacion de la proteinu'ia

\ 4

Urinary
space

Podocyte

r‘ DQ ‘
bumln Endothf§%

Caplllary lumen

Suh, J. H. &
Miner, J. H. (2013) Y@ @

The glomerular sl
basement : Laminin-521

E— 2S A Type IV collagen a3a4a5
barrier to.alk ur n Nidogen
Nat. kv 'suhrol. HSPG

aoi-1() Q/hnrnan

GBM components




CAPITULO 1.

Tratamiento de Lesion Glomerular Minima.

Este capitulo describe las recomendaciones para el tratamiento de la Lgsic 1erular Minima
en adultos,
1.1: Introduccion

La Lesion glomerular minima (LGM) determina entre un 10

de los sindron Normal Glomerular Capillary

del adulto v el 90% de los nifios.'* El estudio an gico al micro:

caracteristicamente no nmestra lesiones glomerufSges westra cambios
acentuacion mesangial. La mmunofluorescencia ativa (0 presenta C3 ¢
siendo caracteristica la pérdida de proc odocitarios sin depdsitos elect

microscopio electrénico .




LESION GLOMERULAR MIN@%

. SINDROME NEFROTICO PUR .@90 o,
RECURRENTE %
. PROTEINURIA SELECTIV
+ CAUSA MAS COMUN E INO (95%)
.+ PATOGENIA: Q.
- DESCONOCIDA
- BASE INMUNOL

+ ASOCIACI ﬁ INFECCIONES, VACUNACIONES,
ATOPIA, UESTA A ESTEROIDES E
INMUNO

SORES, MEJORIA POR SARAMPION

SION DE PEDICELIQS




CHAPTER 16 Introduction to Glomerular Disease: His ssification and Pathogenes




Interferon alfa

Drugs
Nonsteroidal anti-inflammatory drugs (NSAIDs) O

Lithiumn: rare (usually causes chronic intersti ritis)
Gold: rare (usually causes membmnt@phmpathy}
Allergy

Pollens %
House dust 0
Insect stings @
Immunizations

MallgmaxEI

Hgdg% se

i goides

nic lymphocytic leukemia: uncommon (usually associated
membranoproliferative glomerulonephritis)

&II‘E 17.1 Factors associated with the onset of nephrotic syn-
ome in minimal change disease.

Minimal Change Nephrotic Syndrome

Philip D. Mason, Peter F. Hoyer



Distribucion por sexo en las dife :
glomerulopatias. Periodo 20]&@ 12.

Porcentaje

90
80
70
60

50 -
40 -
30
20 A

&

BN MASCULING

W FEMENINOQ




Edad al momento de la biopsia@n
glomerulopatia. Periodo ZOIQ—; 12

3

O Menares de 31
Bcde31a80

Porcenta
0388538388




CAPITULO 2.

Esclerohialinosis Focal y Segmentaria (EHFS)

2.1: Introduccion

La EHFS constituye uno de los patrones mas comunes de lesior r. En nuestro medio

se ha comprobado en pacientes mayores de 15 afios una redu su meidencia en tres
periodos estudiados, de 10 ppm a 4 ppm (RUG)" .Constituyg la te

o

microscopia optica pero con multiples etiologi illes. Los hallazgos tipicos incluyen

ra glomerulopatia primaria

biopsiada en el pais. El térmmno EHFS define un patron lopatoldgico caracteristico en la

aumento segmentario de la matriz mesangial Sgon Wbliteracién de los capilares, esclerosis,
hialinosis, células espumosas, cicatrizagdm segmentaria. v la adhesion entre el owillo
glomerular v la capsula de Bowman.

La EHFS se clasifica en primagia o s aria en funcién de que se identifique o no una causa
responsable, lo que tiene ncias terapéuticas. A nivel histologico. al microscopio

electronico, en la lesion 1 e observa una extensa lesion podocitaria, con esfacelo de los

pies de los podocitos, eMgant®que en las EHFS la lesion podocitaria es segmentaria.”

La lesion prin"&@cfmc por exclusién de cualquier otra causa identificable de la EHFS

secundaria a W Las causas secundarias de la EHFS deben ser evaluados por un analisis

detalla caso de la historia clinica. el examen fisico. los antecedentes fanuliares. las

1ales v la histologia renal, incluyendo estudios de microscopia electronica.



ESCLEROHIALINOSIS SEGMENTARIA Y FQ@:

SINDROME NEFROTICO IMPUROQ CORTICORRESIE-‘&

CAUSA MAS COMUN EN JOVEN
PATOGENIA: Q

- DESCONOCIDA 60

- BASE INMUNOLOGICA

- ALTERACION DE LA CARGA ELE A DE MEMBRANA
ELOMERULAR

- FACTOR SOLUBLE: RECIDIVA ORAS EN TRASPLANTE

- FORMA SECUNDARIA A AD ON ESTRUCTURAL Y
FUNCIIONAL: HIPERFI ON, OBESIDAD,
NEFRECTOMIA 5/6 &a

PODOCITOS DIFICACION DE PERMEABILIDAD -

Acumuua@. TALINA - COLAPSO CAPILAR
seemsh@
. AP

- MO E S1S SEGMENTARIA Y FOCAL
- IR M
- \FUSION DE PEDICELIOS

: I-IIPERTROFIQ* < IDAD EPITELIAL - RETRACCION DE




Nephrology Dialysis Transplantation




Nephrol Dial Transplant (2010) 25: Editorial Comments

Table 1. Worldwide distribution of biopsy-proven glomerular diseases

Primary a
Country Reference GN (%) N (®o)

America
USA - [gAN (22)° LN (13)*
Brazil FSGS (25)P LN(42)b

Europe
Italy IgAN (37)° LN (26)°
Spain IgAN (L7 LN (11)?
Czech Republic ¢ IgAN «%
Hungary | 5
Macedonia |
Romania MPCOR(29)P LN (29)
Serbia ; on-IgA LN (76)"
esangioproliferative (25)°
UK IgAN (39)°
Asia
China IgAN (45)° LN (54)
IgAN (28)° LN (9)b

LN (7)

FSGS (21)° LN (57)°
[gAN (34)* LN (14)?

F. Pesce and F.Schena
Nephrol Dial Transplant (2010) 25: 334-336




FSGS lesion on renal biopsy |
(except collapsing)

v

: Nephrotic syndrome .
(proteinuria >3.5 g/24 hr + eigggsrgig;fgsc’;%cr)ﬁgnt)
serum albumin <3.5 g/dL) P

—T O @

/ | ’Widespread Segmental |

l s H sz| { >80% H <80% J
* ~

LSecondaryJ

-

FSGS

Hephrology Dialysls Transplantation




MEDICAL PROGRESS \@

Focal Segmental Glomerulosclerosi
Vivette D. D'Agati, M.D., Frederick ]. Kaskel, M.D., Ph.D., and Ronald

Table 1. Causes of Focal Segmental Glomerulosclerosis.

Type of Disease Cause
Primary (idiopathic) form Specific cause unknown; medj y circulating permeability factors
Secondary forms

Familial or genetic Mutatio g cific podocyte genes*

Virus-associated Human immunodeficiency virus type B19, simian virus 40, cytomegalovirus, Epstein—Barr virus

Drug-induced Heroin; interferons alfa, beta, and gamm ium; pamidronate; sirolimus; calcineurin-inhibitor nephrotoxicity;

anabolic steroids

Adaptivet Conditions with reduced r2 ligomeganephronia, very low birth weight, unilateral renal agenesis, renal
dysplasia, reflux nephg@PRg uela to cortical necrosis, surgical renal ablation, renal allograft, aging kid-
ney, any advanced re @ @se with reduced functioning nephrons
Conditions with i .f.\ulh.r no™d renal mass: systemic hypertension, acute or chronic vaso-occlusive processes
n, thrombotic microangiopathy, renal-artery stenosis), elevated body-mass index (obesity,

{atheroembnllz
mcreased ass [e.g., bodybuilding]), cyanotic congenital heart disease, sickle cell anemia

* For details regarding genetic mutatj \l
1 The adaptive form is mediated b adQptive

lary pressures and flows.

ed with focal segmental glomerulosclerosis, see the table in the Supplementary Appendix.
ructurak-functional responses to glomerular hypertension caused by elevated glomerular capil-

MEMGL | MED 365;25 MEJM.ORG DECEMEBER 22, 20M



Kurdian M, Herrero-Fresneda |, Lloberas N, Gimenez-Bonafe P, et al..(2012) Delayed mTOR Inhibition with Low Dose of Everolimus
Reduces TGF[3 txpression, Attenuates Proteinuria.and-Renal Damage in the Renal Mass Reduction Model. PLoS ONE 7(3):
e3251. . “10.13: /journal.pone.0032516 march 2012




Defining Features

Associations

Clinical Features

| The usual generic form of FSGS.

FSGS(MOS) does not mest defining
criteria for any other variant.

Foot-process effacement is variable.

Primary or secondary (including
genetic forms and other
diverse secondary causes).

Cross-sectional studies suggest
this is the most commeon
subtype.

Other variants can evelve into
FSGS (NOS) over time.

May present with the
nephrotic syndrome
or subnephrotic
proteinuria.

Perihilar hyalinesis and scleresis
involving the majority of glomeruli
with segmental lesions.

Perihilar lesions are located at the
glomerularvascular pole.

In adaptive FSGS5, there is usually
glomerular hypertrophy (glomer-
ulomegaly).

& Foot-process effacement is relatively

mild and fecal, which probably

reflects the heterogenecus adap-

tive responses of glomeruli.

Perihilar

variable glomer
cell hyperplasia.
L | There is usually severe
] effacement.

Commen in adaptive FSGS
associated with obesity, ele-
vated lean body mass, re
nephropathy, hyge i
nephrosclerosis,
anemia, and ren

Predispasition fo

is probably dus

increased filtra

it compensatory
asodilatation

inuria and normal
albumin levels.

primary, but also seen
variety of secondary forms.
the least common variant.
thought to represent an early
stage in the evolution of
sclerotic lesions.

Usually presents with the
nephrotic syndrome.

volving the

als h either adhesion
bulaFButlet or confluence
gcytes and tubular epithelial

ared with other variants, it

as the least tubular atrophy

and interstitial fibrosis.

| There is usually severe foot-process
J  effacement.

Usually primary.

Probably mediated by physical
stresses on the paratubular
segment owing to the conver-
gence of pratein-rich filtrate
on the tubular pole, causing
shear stress and possible
prolapse.

Usually presents with
abrupt onset of the
nephrotic syndrome.

More common in white
race.

Best prognosis, with high-

est rate of responsivity
to glucocorticoids and
lowest risk of progres-
sion.

ll Implosive glomerular-tuft collapse

i with hypertrophy and hyperplasia
of the overlying visceral epithelial
cells.

Hyperplastic glomerular epithelial
cells may fill the urinary space,
resembling crescents.

Severe tubular injury and tubular
microcysts are common.

There is usually severe foot-process
effacement.

Collapse

Primary or secondary to

Viruses: HIV-1, parvovirus
B19, SV40, EBV, CMV,
hemophagecytic syndreme

Drugs: pamidrenate and
interferon

Vase-occlusive disease: athere-
emboli, calcineurin inhibitor
nephrotexicity, and chronic

allograft nephropathy

Most aggressive variant
of primary FSGS with
black racial predomi-
nance and severe
nephrotic syndrome.

Worst prognosis, with
poor responsivity to
glucocorticoids and
rapid course to renal
failure.

3. Histologic Variants of Focal Segmental Glomerulosclerosis (FSGS).

V40 simian virus 40.

N
Am J Kidney .%is. = 94 Feb;43(2):368-82.

tlenotes cytomegalovirus, EBV Epstein—Barr virus, HIV-1 human immunodeficiency virus type 1, NOS not otherwise specified, and

N ENGL ) MED 365,25

MEJM.ORG

DECEMBER 22, 201
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Tip Variant
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Table 1. Demographic and presenting clinical data by FSGS histologic subtype

Demographic and Presenting

Clinical Data Not Otherwise Specified Tip

Total number of cases 94 14

Age at onset (yr)

Age group at onset (yr)
2-12 (children)
13-17 (teenagers)

=18 (adults)

Age at biopsy (yr)

Male sex
Black race

Birth weight (kg; 1)
Obesity at onset (11*)

Hypertension

Edema

Nephrosis level
Mild
Intermediate
Severe

Severe or intermediate

nephrosis

13 (8, 17)

44 (47%)

27 (29%)

23 (24%)

14 (9, 18)

50 (53%)

37 (39%)
3.4+0.7 (70)
12 (20%) (39)
55 (59%)

34 (36%)

29 (31%)
37 (39%)
28 (30%)
65 (69%

15 (10, 29)

4 (29%)
4 (29%)
6 (43%)
15 (10, 30
8 (57%)

1 (7%)
8 (57%)
5 (36%)
13 (93%)

4.75 (3.49, 8.94)

)
(56%)
b (38%)
16,5 (145, 31.5)
8 (50%)
10 (63%)
2.7+0.8 (10)
2 (18%) (11)
7 (44%)
11 (69%)

1 (6%)

6 (38%)

9 (56%)
15 (94%)

7.55 (4.35,10.70)

Urine protein/creatinine ratio 3.6
Urine pmtein/ creatinine
ratio by level
1-1.99 2 Vo) 1 (7%) 1(6%)
2-3.99 23 (24%) 4 (29%) 3 (19%)
4-7.99 20 (21%) 4 (29%) 4 (25%)
=8 ¢ 22 (23%) 5 (36%) 8 (50%)

Cholesterol (mg/dl; n* 347+175 (86) 429+109 (13) 420+114 (15) 0.002

LDL (mg/dl; n*) 197+132 (73) 309+119 (11) 253+102 (11) <0.001

Serum creatinine 0.86+0.61 0.84+0.43 1.33+0.50 0.003

Baseline estimate 121 (83, 206) 120 (87, 180) 82 (58, 108) 0.006
(ml/min pafl7:

Serum albumin (g /dl) \ 2.98+0.93 2.54+0.95 2.49+0.74 0.04

Values arefimes S median (25th, 75th percentile), or count (percent); #n* is the available » for a given value. Where not specified, the
avalable P1sffhe giMie as the total number of cases in the top row. P values were calculated using Kruskal-Wallis tests for continuous
varid \ ed chi-squared tests for nominal categorical variables, and Cochran-Mantel-Haenszel tests for ordinal categorical variables.




Collapsing [N=16)

Freedom from ESRD (%)

]
2

ears after Study Enrollment

Tip (CSA, N=4)

Tip (MMF, N=10)

NOS (CSA, N=51)
(25)

Collapsing (MMF, N=7)

Collapsing {CSA, N=9)

1 1
1 2

Years after Study Enrollment




No change in Podoc Podocyte
podocyte number  detachme proliferation

RS T A

inimal changes Segmental Mesangial Capillary
on histology sclerosis sclerosis collapse




Table 2. Taxonomy of the podocytopathies

Podocytopathy Idiopathic Forms Genetic Forms Reactive Forms
Minimal-change Idiopathic MCN Nonsyndromic Reactive MCN
nephropathy steroid-sensitive NPH52 Hodgkin disease
steroid-resistant Syndromic Immunogenic stimuli
DYSF (limb-girdle muscular Medication-associated:
clyst-roph}f 2B) nonsteroidal a.m-i—i11.E1al’n.m:,!tor}P

agents, gold, penicillamine,
lithium, IFN-a and -8,

pamidronate
Focal segmental Idiopathic FSGS Nonsyndromic Postadaptive FSGS
glomerulosclerosis NPHS1 + NPHS2 Reduced nephron mass: renal dysplasia,
NFPH52 surgical renal mass reduction, reflux
ACTN4 nephropathy, chronic interstitial
CD2AP nephritis
TRPCt Initially normal nephron mass:
WT1 obesity, increased muscle mass,
mtDNA tRNAL sickle cell anemia, cyanotic
PLCE1 congenital heart disease,
Syndromic hypertension®
WT1 (Frasier) Medication-associated FSGS: cyclosporine,
mt DINA tRNAM (MELAS) tacrolimus, IFN-, lithium, pamidronatd

PAX2 (renal-coloboma
syndrome with

oligomeganephronia)
LMXIE (nail-patella)
coQ2
ITGB4
COL4A3, A4, A5 (Alport)
GLA (Fabry)
Diffuse mesangial Idiopathic DMS Nonsyndromic
sclerosis NPHSI (congenital nephrotic
syndrome, Finnish type)
WT1
NPHs2

Syndromic other (Loa loa filiariasis®, visceral
ackon 1] leishmaniasis®, Mycobacterium

PLCE1
Syndromic
LAMB2 (Pierson)
WT1 {Denys-Drash
Collapsing Idiopathic CG Nonsyndromic Infection-associated CG

glomerulopathy coQ2 ’ viruses (HIV-1, parvovirus B19®, CMV®)
icl e
fai tuberculosis®)

Dhisease associations: Adult Still disease®,
thrombotic microangiopathy,
multiple myeloma®

Medication-associated CG: [FN-a,
pamidronate

¥ morphologic patterns and three etiologic categories. Named syndromes
ptal slomerulosclerosis; CD2AP, CD2-associated protein; CMV, cytomegalovirus;

The primary podocytopathies are g
are shown. ACTN4, a-actinir SGS,
COL4, type IV collagen; CO
galactosidase A; ITGB4, p4-intl
mitochondrial myopgthy, enc
homeobox protein

"Disease associah

¢ acidosis, and stroke-like episodes; NPHSI, nephrin; NPHS2, podocin; PAX2, paired
TRPC, transient receptor potential cation channel, member 6; WT1, Wilms” tumor-1.




Caso clinico

32 anos SF
Diabetica tipo 1
DP hace 8 anos

TX reno pancreas hace 6 anos, ambos
injertos funcionanies

Tacrolimus , IMMr prednisona
Deseo coricepcional , azatioprina

A los d0s meses Pu 3 g/d creatininemia
2,3 mg/dl, Glicemia 0.8

SR%
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Figure 1 Timeline of major discoveries relating to the slit dicphragm

h entification

First Introduction Identification
of podocin??

electronmicroscopic of the zipper of nephrin®
description®® model*#14

A
Tracer Effacement @ Identification
studies®7811 theory's B of TrpCE?°:28

1961 1974 2005

Y |
Use of model organisms: C. elegans,”®"" D. melanogaster’™ ™

51,52

Use of Cre-LoxP techniques for targeted gene deletion

Study of slit diaphragm signalling

Grahammer, F. et al. {?013) The podocyte slit diaphragm—from
a thin grey line nature
(0 -1 complex signalling hub REVIEWS izl i) f
Nat. k. ‘. .cphrol. doi:10.1038/nrneph.2013.169




Figure 2 Electron micrographs of the slit diaphragm and surrounding structures

NEPHROLOGY

Grahammer, F. e & (2 ") The podocyte slit diaphragm—from a thin grey
line
to a complex signalling hub




Figure 2 The role of podocyte dysfunction in proteinur:>
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Figure 3 Molecular components of the podocyte slit diapb=ag.m
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Figure 4 A comprehensive overview of signalling pathways converg,na at the
slit diaphragm
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Table 1
Comprehensive
list of genes
mutated in
diseases
associated with
nephrotic
syndrome

Grahammer, F. et al. (2013) The
podocyte slit diaphragm—*rom a *in
grey line

to a complex signalling h.b

Nat. Rev. Nephrol
doi:10.1038/nrnep.291Z 169

Table 1 | Comprehensive list of genes mutated in diseases associated with nephrotic syndrome

Gene Protein

Mode of inheritance Clinical phenot

Encode SD proteins

NPHS1 Nephrin

NPHS2 Podocin

CD2AP CD2-associated protein

TRPCE Short transient receptor potential
channel 6

Autosomal recessive CNS and j i 18
22
27,189
25,26

Autosomal recessive
Autosomal recessive

Autosomal dominant

Encode actin-regulating proteins
ACTN4 a-Actinin-4
INF2 Inverted formin-2

enile and adult-onset FSGS

Juvenile and adult-onset FSGS

ARHGAP24  Rho-GTPase-activating protein 24
ARHGDIA Rho GDP-dissociation inhibitor 1

Infantile and juvenile FSGS
CNS

Encode transcription factors

WT1 Wilms tumour protein Autosomal dominant Denys—-Drash syndrome, Frasier
syndrome or isolated SRNS
LMX1B LIM homeobox transci fac Autosomal dominant  Nail patella syndrome 45,46
SMARCAL1  SWI/SNF-related matl cidted Autosomal dominant  Schimke immuno-osseous 47
actin-dependent matin dysplasia
subfamily Al
Encode GBM proteins
LAMB2 Laminin subunit Autosomal recessive  CNS (either isolated or as an 39
aspect of Pierson syndrome)
ITGB: [t} Autosomal recessive  Epidermolysis bullosa 40
Encod hoNghi teins
COoQ: droxybenzoate-polyprenyltransferase,  Autosomal recessive Early onset SRNS, coenzyme 32
‘ochondrial Q,, deficiency
COQ6 Ubiguinone biosynthesis monooxygenase  Autosomal recessive SRNS with sensorineural deafness 33
coQe
PRSS2 Decaprenyl-diphosphatesynthase subunit 2  Autosomal recessive  SRNS, coenzyme Q,, deficiency 42
TTL1 Mitochondrial Leu (UUR) tRNA Autosomal recessive  MELAS, diabetes, deafness and 43,44

glomerular lesions
Encode lysosomal proteins
SCARB2 Lysosome membrane protein 2 Autosomal recessive  Action myoclonus and renal failure 41

Encode other podocyte proteins

PLCE1 1-phosphatidylinositol 4,5-bisphosphate Autosomal recessive Infantile and early childhood SRNS 28
phosphodiesterase 1

PTPRO Receptor-type tyrosine-protein Autosomal recessive SRNS SEL
phosphatase O

MYO1E Unconventional myosin le Autosomal recessive FSGS 35

APOL1 Apolipoprotein L1 Autosomal recessive FSGS 29

Abbreviations: CNS, congenital nephrotic syndrome; FSGS, focal segmental glomerulosclerosis; GBM, glomerular basement membrane; MELAS, mitochondrial
encephalomyopathy, lactic acidosis and stroke-like episodes; SD, slit diaphragm; SRNS, steroid-resistant nephrotic syndrome.




Inverted formin 2 mutations with variable ex
in patients with sporadic and hereditary f
and segmental glomerulosclerosis

Rasheed A. Gbadegesin'?, Peter J. Lavin®®, Gentzon Hall*®, Bartlomie] Barfay , Alison Homstad™?,

Ruiji Jiang"?, Guanghong Wu®?, Alison Byrd®?, Kelvin Lynn*, Norm3g , Carolina Ottati®,
Paul Stevens’, David Howell?, Peter Conlon® and Michelle P. Winn

'Department of Pediatrics, Duke University Medical Center, Durham, North Carolina, U

Duke University Medical Center, Durham, North Carolina, USA; *Department icine, Duke University Medical Center,

Durham, North Carolina, USA; *Department of Medicine, Division of Nephro istchurch Hospital, Christchurch, New Zealand;
*Department of Pediatrics, Division of Nephrology, Children’s Hospital 5 ario, Ottawa, Ontario, Canada; ®Centrode
Nefrologia Hospital de Clinicus Dr Manuel Quintela, Montevideo, Uru partment of Nephrology, East Kent Hospital University
NHS, Canterbury, UK: ®Department of Pathology, Duke University f er, Durham, North Caroling, USA

and “Department of Nephrology, Beaumont Hospital, Dublin, Ig

Table 2| Clinical phenotype of eight families with FSG mutations in INF2

Individual Age onset Symptomatic Median age
number Race/country Mutation (years) individuals® Histology at ESKD (years)
6502 C/USA Exon 08C = Db 14-24 2/2 FSGS 42
6505 C/USA Exon 4 G=C E18-4-Qb 2037 8/8 FSGS 33
6507 C/USA Ex A R177H 28-34 2/4 FSGS 36
6515 C/Canada ¢ Ex =A R218Q 1646 2/3 FSGS U
6518 C/New Zealand on 5A>G N202DP 19-24 2/2 FSGS U
6529 C/Belgium E 1G=A R214H 2245 6/6 FSGS 45.5
6556 C/United Kingdom Exorm 4 641G =A R214H 2730 3/5 FSGS 40
6635 H/Uruguay I 4 on 4 641C=>T R214C 20 1/3 FSGS U
Abbreviations: C, Caucasian; ESK v@ disease; FSGS, focal and segmental glomerulosclerosis; H, Hispanic; INF2, inverted formin 2; U, unknown.
“Numerator: number of individuals FSGS, nephrotic syndrome, or chronic kidney disease in the family. Denominator: number of individuals with the mutation.

b . . .
New mutations in this stud .A

Kidney Intematonal (2012) 81, %4-99
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Jefferson and Shankland

Table 1. Classification of FSGS rlying Cause
Classification Etiology Causes
Primary Circulating permeability factor Idiopathic
Secondary Glomerular hyperfiltration Reduce hron mass
O C | (low birthweight, kidney dysplasia)
ired nephron loss (eg, reflux nephropathy, diabetic kidney disease)
e response (obesity, sickle cell disease, cyanotic congenital heart disease)

Viral infection arvovirus B19, cytomegalovirus

Drugs and toxins , pamidronate, lithium, anabolic steroids
Familial Podocyte gene disorders Nephrin, podocin, IFN2, a-actinin-4, CD2AP, WT1; TRPC6; phospholipase Ce1

*
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CAPITULO 3

Nefropatia Membranosa.

3.1: Introduccion.

En este capitulo se trataran las recomendaciones de la Netropa @m@sa Idiopatica
(NMI).
El diagnoéstico de Nefropatia Membranosa (NM) es realizadg 1 biopsia renal v sus rasgos mas

ngrosanuento de la pared capilar \§ 1'111'11 celularidad glomerular

[gG v C3 a lo largo de la

Idiopathic
Membranous Glomerulopathy

ilar en la inmunofluorescencia v

=5 en la microscopia elecigonicAhLa NM es una enfermedad tipicamente

Secondary
Membranous Glomerulopathy
~J



Membranosa

|diopatica (Ac PLA2R)

Secundaria
Neoplasmas
Infecciones
Drogas




Hepatitis virus B
Hepatitisvirus C
Sfilis
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Malaria
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E=ofago
Melanoma
Leucemia
Linfoma (gt no
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*
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FPenfigoide hulloso
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Salesdeoro
Captopril
AINES.

ticlogias, ademas de una anamnesis y examen fisico completos,

e: serologia y PCR virales y, segun corresponda. mamografia,

Fibrocolonoscopia, TAG corporal fotal yio PET
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® Neutrzl endopeptidaze ] FhmlelmﬁekmcE

Proteinuria
| |
Y~ \ Podocyte injury
"'|I|
I I i;$ Activation of
complement

YYY é@’fvv

ation of mmune deposits iIn membranous nephropathy (MN). The in situ
lating antibodies binding to a native podocyte protein. Two antigenic targets

formation of immune complexes
have been identified: neutral en se (in allbimmune MN) and phospholipase A, recaptor (in idiopathic MN). In both
cases, the pathoganic antig al glycoproteins of podocytes. The formation of subspithelial immune deposits and
complement activation :@: for functional impairment of the podocytes and profeinuna.

RONCO C, 2010

Figure 1. Froposad scheme & in



Am J Nephrol 2014;40:29-35
Prevalence of Cancer in Membranous Nephropathy: A Systematic ~eview and

Meta-Analysis of Observational Studies
Leeaphorn N.a - Kue-A-Pai P.a - Thamcharoen N.a - Ungpraseit °2.¢ - Stokes M.B.b
- Knight E.L.a

Type of malignancy Bjorneklett Lefaucheur Rihova Burgfe Cahen Row Total
et al. [9] et al. [8] et al. [22] et a . etal. [5] etal. [4]

Lung 6 (18.18) 8(33.33) 3 (37.5) 2.22) 1(25) 2 (28.57) 22 (25.88)
Prostate 7(21.21) 5(20.83) 1(12.5) ) 0 (0) 0 (0) 13(15.29)
Hematologic 5(15.15) 2 (8.33) 0 (0) (22.22) 1 (25) 2 (28.57) 12(14.11)
Colon/rectal 4(12.12) 1 (4.16) 1 (129 1(11.11) 0 {0) 2 (28.57) 9(10.58)
Breast 4(12.12) 1 (4.16) 0 1(11.11) 0{0) 0(0) 6(7)
Stomach/esophagus 1(3) 2 (8.33) 0 (0 1(11.11) 1{25) 0 (0) 5(5.8)
Bladder 2 (6) 1 (4.16) (0) 1(11.11) 0 (0) 0 (0) 4 (4.7)
Renal cell carcinoma 0(0) 0(0) @El}} 1{11.11) 1{25) 0{0) 2(2.35)
Larynx 0(0) 1(4.1 (0} 0 (0) 0 (0) 0(0) 1(1.17)
Thymus 0(0) 1(4.1 0(0) 0(0) 0 {0) 0 {0} 1(1.17)
Mediastinum 0(0) (4.16 0 (0) 0 (0) 0 {0) 0(0) 1(1.17)
Cervix/uterus 1(3) 16) 1(12.5) 0 (0) 0 (0) 0 (0) 3(3.5)
Hepatucellular 0 (o) . 1(12.5) 0 (0) 0 (0) 0 (0) 1(1.17)
Cholangiocarcinoma 0 (0} ) 1(12.5) 0 (0) 0 (0} 0 (0) 1(1.17)
Melanoma 1(3) \ (0) 0 {0) 0 {0) 0 (0) 0(0) 1(1.17)
Skin, nonmelanoma 1(3 0{0) 0 (0) 0 (0) 0 (0) 0 (0) 1(1.17)
Disseminated, unknown 1 0(0) 0 (0 0 (0 0 (0) 0 (0) 1(1.17)
Wilms' tumor 0(0) 0 (0) 0{0) 0 (0] 1 (14.28) 1(1.17)

Values are nu

percentage). Number and percent of cases (in parentheses),
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Tabla 1. Caracteristicas y forma de presentacion clinica (seglin declaracién de nefrélogo tratante al REG) d& la
cohorte global y de las poblaciones de los periodos 1985-1999 y 2000-2009.

Cohorte global

1985-1999 2000-2009

Nimero total de pacientes incluidos 341

Sexo masculino 220/ 341
Edad (afios) media + DS 31+ 13

Creatininemia inicial (mg/dl) media + DS 16 £1,8
PAS inicial (nmHg) media + DS 134 +£26

PAD inicial (mmHg) media + DS 82 £18

Alteraciones urinarias asintomaticas (%)** 418
Macrohematuria (%) 247
Sindrome nefrético (%) 9,
Sindrome nefritico (%)

IRC (%)

113 228
79/113 141228

301 31+£13

14 16+2
22 135+ 28
81+18
47*
20,5*
10
9,5
6

GNRP (%) \
HTA (%) L 2 %
IRA \

(%) K .
* Chi® p < 0,05 13vs 2
** Forma clinica: tes con datos en cada grupo.

Cohorte globalg@8 per 119 ptes / 2° per 179 ptes
-}

Rev Méd Urug 2015: 31(1):15-26




o fallecimiento.

Tabla 3. Factores de riesgo de progresion a filtrado glomerular estimado (FGe) menor de 60 jngreso a TSR

Proteinuria inicial mayor a 1 g/d

Andlisis univariado s J8is multivariado
0,023 * C)

D‘[m* O

HTA

FG inicial menor de 60 ml/min <0,001*

Creatininemia inicial mayor a 2,5 mg/dl < 0,001 * O **<0,05
Semilunas 0,025 * 6

Proliferacién endocapilar 0,007 J

Daiio tlibulo-intersticial <00

Andlisis univariado, chi2 * p < 0,05 y andlisis multivariad} *@,QS.

Rev Méd Urug 2015; 31(1):15-26



P<0,001

Supervivencia libre de TSR/muerte

200 300
Tiempo (meses)

i urvas de supervivencia de pacientes con
r&)aﬁa IgA, global y segun presentacion clinica

gfinida por nefrélogo tratante al ingreso al RUG.
Sindrome Nefrético. Sindrome Nefritico.
Macrohematuria. GNRP: Glomerulonefritis rapidamente
progresiva, AUA: Alteraciones urinarias asintomaticas,
(test de Breslow, * p<0,001)

g 2015; 31(1):15-26




Review

an alternative to renal biopsy

Diagnosis and monitoring of IgA nephropathy: the role of biom%&as

Rafael N. Moresco *°, Marijn M. Speeckaert ¢, Joris R. Delanghe **

@ Department of Clinical Chemisiry, Ghent University Hospital, Gent, Belgium

b Department of Clinical and Toxicological Analysis, Federal University of Santa Maria, Santa Maria, Brazil

© Department of Nephrology, Ghent University Hospital, Gent, Belgium
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ﬂ

Incidencia de glomerulopgtias
primarias. Periodo 20&20] 2

1998-1999 2003-200 08-2009 2010-2012

Diagnostico n Tl n n Tl n Tl
Sin diagnéstico c/biopsia 39 7.76 17 30 a.71 44 a.70
LGM 18 | 3.58 I_QLEH 18 343 | 40 5.19

HFS 51 0. 1 8.02 22 419 47 6.09
. Membranosa 22 19 3.72 33 6.28 61 7.91
. Membranoproliferativa \ . 3 0.29 2 0.38 17 2.20
N. IgA o 957 | 3T | 724 66 1257 | 100 | 12.97
. intracapilar difusa 0.4 3 0.59 3 0.57 4 0.52

G. Focal (No IgA) 3 0.6 3 0.39 1 0.19 1 0.13
@ 7 1.39 3 0.59 6 1.14 3 0.39

G. Esclerosant




Sindrome Nefritico con complemento bajo

Primaria Sistemica

Post-infecciosa LES
o Strep B hemolitico Endocarditis
o otros crioglobulinemia

GN Membranoproliferaiva
o HVC
o parasitos




Sindrome Nefritico con complemento normal

Primaria Sistémica

IgA Goodpasture’s

Alport’ s Vasculitis

ANCA+ GNRP Schonlein Henoch
TTP/HUS




Sindrome Nefroético

Renal Sistémnino

LGM DM
Membranousa MM/Amiloidosis
HFS LES




Sindrome Nefritico con proteinuria
nefrotica

Renal Sistémnino

NIgA Schonlein Henoch
Membranoproliferativas LES
Post infecciosas




Clasificacion

Clinica

Complemento

Patron histopatologico
Optica
|F
Y=

Marcadores numorales

Razonam'!ento clinico






