TODA PROTEINURIA E NEFROTICA?

COMO DIAGNOSTICAR
E
TRATAR ADEQUADAMENTE

Protein In Urine
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Proteinuria fisiologica

Prof. Piero Stratta
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Como a proteina chega na urina?

Urina muito pouca proteina

Filtracao Glomerular

Proteinas do plasma
(albumina)

Reabsorcao Tubular

Proteinas de baixo peso molecular:
-Beta2 microglobulina
-Alfa2 macroglobulina
-Lisozima

Secrecao Tubular

-uromodulina, prot Tamm Horsfall




Barreira de filtracao glomerular

Urine

GFR=125 ml/min
[Alb]=4 mg/L

Podocytes

GBM
= Endothelium
ESL
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* | Proteinuria Glomerular
Aumento na filtracao de macro proteinas
(lesao anatdmica ou funcional da BFG
-Glomerulopatias/associacdo DRC

. 1Proteinuria Tubular

Alteracdo na reabsorcdo/excrecdo tubular
de prot LMW ex: B2 microglob, RBP
-NTA/ NTI / Cistinose /DRPAR

Proteinuria por overflow
Aumento na excrecao de prot LMW que
ultrapassa a capacidade de reabsorc¢ao tub
-rara em criancas / Mieloma multiplo




Proteinuria

Prevaléncia
(em criancas e adolescentes)

5-15% ( 1 amostra) - 0,1% (4 amostras)

. P JPediatr 1982;101:661-8 \ -
Diagnostico _Proteinuria_
 Métodos semi-quantitativos (screening)
— Dipstick
— Teste com acido sulfossalicilico (SSA)

 Métodos quantitativos

www.conepmt.com. br

— Proteina/creatinina em amostra de urina isolada bttt gie IPINIA G



Meétodos semi-quantitativos (screening)

- Dipstick -detecta albumina (sensibilidade 99%)
=,
- negative 0 mg/dL
. trace 15-30 mg/dL
i ‘:.— 1+ 30-100 mg/dlL
e 2+ 100-300 mg/dL
3+ 300-1000 mg/dL
A4+ =1000 mg/dL

*Falso positivo: urina muito concentrada ou alcalina

uso de radio-contrastes, pyridium, antissépticos

www.conepmt.com. br
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Meétodos semi-quantitativos (screening)

- Teste com acido sulfossalicilico (SSA)
-detecta todo tipo de proteina

-

3% - 2,5ml urina em 7,5ml SSA
20% - 3 gotas em 5ml de urina

-falsos positivos — urina muito concentrada ou alcalina, pyridium, contraste,antissépticos
-falsos negativos —urina muito diluida 50 e)
CCONEP-MT

www.conepm t.com.br
_ st e IPNA e
Teste suplementar — geralmente qdo se suspeita de outras proteinas dispstick



Meétodos quantitativos

Detectam todos os tipos de proteinas

» P/C = Proteina/creatinina (amostra de urina isolada)

NI<0,2 mg/mg

Factivel e confiavel

Pediatric Nephrology 7t ed. 2016:613-636

Valores normais por idade: ﬁ
0-bm <0,7 {_@;}, Atencdo: Falseada se:
6-12m <0,55 - pouca creat excretada
1-2a <0,4 - muita creat urina (concentrada)
2-3a  <0,3 (NI creat urina 500-800mg/m2/dia)
3-5a <0,2
5a <0,15
|deal: 2 ’ e)

S)C)
Coletar primeira urina da manh3, antes de‘atividades C@“FB'MT N
(excluir os efeitos posturais)



Métodos quantitativos

Detectam todos os tipos de proteinas

> Proteinuria de 24 horas

NI <100 mg/m2/dia (150) ou <4mg/m2/h
criancas<6ém NI <300mg/m2/dia (240)

Pediatrics 2000;105:1242-9
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Line of

Total protein-to-creatinine ratio

identity

EStImar 0 . I: I :1 I 6 8 10 12
pt(g/mZ/dla) s p/C X 0,63 Protein excretion (g/day per 1.73 m2)

Pouco pratico
Colhida de forma errada
crianga continente

._‘- _-
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Protein-creatinine ratio to estimate protein excretion

Data from: Ginsberg JM, Chang BS,
Matarese RA, Garella S. N Engl ] Med
1983; 309:1543.
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Proteinuria isolada

Importancia

-Achado laboratorial comum
-Nao é sempre patogénica

W o /\
-Marcador de doenca renal ou sistémica Kidney Int1998;53:1209-1216

P ~ t.com.br Lancet 1997;349:1117-1123
-Fator independente na progressao ' DRC" N Engl J Med 2009:361:1639-1650




Classificacdo da proteinuria
* Transitoria —temporaria (1 ou 2 testes+)

contexto: febre, exercicio, stress, convulsao, desidratacao, exposicao a frio

e Ortostatica -

\——— -7
A\ excrecdo proteinas “Q'&—'ﬁk/

Normal excrecao proteinas

(<1g em pé) , B :
(< 50mg apods 8h posicao supina)

-Em individuos saudaveis, sem d¢a renal (Benigna)
-Causa mais comum proteinuria em criangas N Engl J Med 1981;305:618-621
Clin Pediatr 1986;25:165

-mais comum em adolescentes, masc (2-5% adolesc)
-fisiopatologia pouco conhecida — sugerem compressao v. renal E
(nutcracker, ppalmente BMI baixo)
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* Persistente - pode estar associada a dgas renais ettt IPINA colise



Proteinuria persistente

- Pode ser o primeiro sinal de lesao glomerular ou perda de funcao renal

avaliacao de funcao renal
e

Investigacao diagnostica "émep-m



tick Test

Abordagem da crianca

Diptick

com proteinuria e
>1+ < Trago e
P/C manh3a .
il e Repetirem 1 ano
P/C>0,2 P/C< 0,2
(anarmal) « (igh 8UN
S Negativo
Investig’a‘(;z”ao Repetir P/C manha 2x
. ';_em!; més
normal i

Pediatrics in Review
Vol. 3 No. 12 DECEMBER 2018

anormalidades ~ Nefropediatra positivo



Consequéncias da proteindria —> perda de funcao renal

Renal injury, ;
——3 Increased glomerular ——3  Glomerular capillary wall
Reduced nephron number capillary pressure dysfunction

¥ I

Increased glomerular 2 52wy
permeability to macromolecules Podocyte dysfunct loss

P i |
Increased load of tubule cells dr;grzg::?;h%er:
with filtered proteins
* Glomerular sclerosis
Excessive reabsorption/ catabolism
Nuclear signals for gene expression
) & Activation of complement ol
Release of inflammatory Inflammasome Tubule cell apoptosis

and fibrogenic mediators Autophagy ¢

v

Glomerular-tubule

Recruitment of mononuclear Fibroblast proliferation and disconnection
cells into interstitium - extracellular matrix accumulation
Tubular atrophy and
interstitial fibrosis

< Renal scarring/GFR loss > ke)

MWephrol Dial Transplant (2014) 0: 1-7
doi: 10.109 3fndtfgﬁ1261




C Proteinuria exposure over time
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Proteinuria exposure over time
Independente da doencga de base, controle PA e da proteinuria inicial

High

{PCR 21 mgfimg (1.5 - 3.2)
Medium

(FCR 0.8 mgimg (0.4-09)
Low

(PCR 0.1 mgfmg (C.1-0.2)
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Early Proteinuria Lowering by Angiotensin-Converting
Enzyme Inhibition Predicts Renal Survival in Children
with CKD

Sophie M. van den Belt," Hiddo J.L. Heerspink,” Valentina Gracchi,” Dick de Zeeuw,'
Elke Wiihl,* Franz Schaefer,® and on behalf of the ESCAPE Trial Group

o of Clinical and and L F U
Medical Center The and *D» of Pediatric University Clinic
Heidelberg, Heidelberg, Gemany

Proteindria
Fator de risco na progressao DRC

385 criancas DRC
Ramipril 6mg/m2/dia
Seguimento 5 anos
End-point: dobrar creat
ou DRCT
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Como tratar adequadamente proteinuria?

» Tratamento medicamentoso:
-Inibidores ECA (iECA)
-Bloqueadores receptor Angiotensina (BRA)

» Tratamentos nao especificos:
-dieta - normoproteica (evitar dieta hiperproteica)

Lancet 1997,;349:1117-1123
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A large retrospective review of persistent
o " 16 proteinuria in children

ik e 1 Buareg Chbesn “, GevnorTiauren Ohuaeneg =, bbung Toal ®,
[Becer- Lsesn Chnlanneg ©, Yasordiou Yamg ™"

© oty T o P T, PRI G i ot LN ool e el ol o G, il g o o T e,
i - L P i Pl e el e, Tapey, 1O, T e
® D T O el % ORI L Cwdalalls BaWars: o AWEdi
-.l:-l. g o ST i, P T [ L T A SR W e, Tl O

L e e L TR TR el E_F

" CAKUT
15(32%)

37.645 criangas <18anos
2011-2016 Hospital Taiwan

6507 (17.2%) proteinuria 1 exame

855 (2.3%) proteinuria persistente

410 (1%) moderada/

142 (0.4%) proteinuria severa persistente
- N~ Idade mediana 10.2anos

6(10%)

® Malgnancy related
S(e%)

Figure 3 The diagnosis of chronic renal insufficiency in the children with persistent proteinuria, n = 59.
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Proteinuria Nefrotica

40 mg/m2/hora ou >1000mg/m2/dia

P/C urina > 2, Jpediatr 1981;98:561-4
dipstick 2 +3,

> 50 mg/kg/dia

>3g/1.73m2/d

40 mg/m2/hora

P/C> 200mg/mmol ou = 300mg/d|I

Www.conepmt.com.br




Proteinuria

Sindrome Nefrotica

Edema Hipoalbuminemia
= <2,5g/dL

40 mg/m2/hora,
P/C urina > 2,
dipstick > +3
>1000mg/m2/dia
>3g/1.73m2/d

> 50 mg/kg/dia,

WWW‘CDPmet.CDm..br - . COIeSterOI ﬁ
Hiperlipidemia gjicsrides




Evolucao esperada:

Srircitd T 85% Steroid
—_ sensitive

15%

[

Steroid
resistant

—_

50% ESRD in S Vyr

25%

80-90% recorréncia: ]

el [
-
] Infrequent

-
relapser

~ 3
Frequent
relapser

o

& -

Steroid
dependent
s =

Relapse
< 2/ 1st 6 mo

=3/ 1st 6 mo
or=4/yr

On tapering or
< 2 wk of D/C

www.conepmt.com.br
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Evolucao esperada:

_aNo Anein.
[ creroid T J 85% [ Steroid J/ [8r0 90% recorrencla.]

sensitive Infrequent Relapse

relapser < 2/ 1st 6 mo
< 3% J
—————— O, &8 X

: Sl Frequent =3/ 1st 6 mo

15% : relapser or=4/yr

v »
: o, - .

Stgrmd 25% Steroid On tapering or
e 3 >

50% ESRD in G5 yr

~

Recidiva pds transplante renal - £ 30-50%




Evolugao esperada

Bx: Lesao minima

80-90‘V recorréncia:
85% Steroid - 2 ]
Stel'Old TX q ~ "\
sensitive Infrequent Relapse
< 3°/o > o
: i e Frequent =3/ 1st 6 mo
15% : relapser or=4/yr
o, - -
Steroid 25% Steroid On tapering or
resistant dependent < 2 wk of D/C
o . =
50% ESRD in G5 yr
Bx: ndo lesdo minima SR ‘i)
www.conepmt.com.br o o etmiows i
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Genetic
Emmm |diopathic

23% causa genética identificada

(1/4)

(1655 criangas SNCR <20a, 30 genes)

Number of patients

Podonet
159% (1/7)
\
AL
;9,\‘9 = \o\@ \o\ 7
@D O L2 9

————

64% mut cr. SN<5a

Age (years)

Clinn | Am Soc Nephrol 10: 592—-600, 2015, doi: 102215/ CJMN.06260614



Sobrevida renal em criancas SNCR de causa
monogeneética e com pesquisa genética negativa

o

-

E 100 - - Genetic

7 — Nongenetic

> 80-

=

S 60-

-

E 40- UK Renal Registry
= 187 criangas <19a
< 20- .
= SNCR/GESF/nefrites assoc
[

o O v ) ! : T . 53 genes

o 0 2 4 5 8 10 12

Time to ESRF (years)

Figure 1| Kaplan-Meier plot showing percentage of kidney B
survival in the genetic and genetic mutation negative group of .)
patients. Demonstrating faster rate of progression to end-stage renal -
failure (ESRF) in genetic versus nongenetic cases. Log-rank (Mantel- NA coiese”

Cox) test (P < 0.0001). Midiney Mternational (3017 91, 937947
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Como tratar adequadamente crianca SN
Iniciar tratamento

-Hereditaria?
ica?
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Tratamento especifico:
KDIGO Glomerulonephritis Workgroup, 2012:

1: Treatment of the initial episode 0

3.1.1: We recommend that corticosteroid therapy
(predmisone or predn is‘{yne}l be given for at
least 12 weeks. (/B) (We recommend)

3.1.1.1: We recommend that oral prednisone be
administered as a single daily dose (/B)
starting at 60 mg/m~/day or 2 mg/kg/day to a
maxmum 60 mg/day. (/D)

3.1.1.2: We recommend that daily oral prednisone
be given for 46 weeks (/C) followed by
alternate-day medication as a single daily
dose starting at 40 mg/m” or 1.5 mg/kg
(maximum 40 mg on alternate days) (/D)
and continued for 2—5 months with tapering
of the dose. (I B)” (163).

11.

12.

Ameil GC(1971)The nephrotic syndrome. Pediatr Clin North Am
18:547—-559

Arbeitsgemeinschaft fiir Padiatrische Nephrologie (1988))Short
versus standard prednisone therapy for initial treatment of idio-
pathic nephrotic syndrome in children. Lancet 1:380-383

Sindrome Nefrotica
Primeiro episodio
Prednisona
60mg/m2/dia
(max 60mg)

4-6 sem

4

40mg/m2 DA

1

reducao continua da dose
por 2-5 meses
@

m.br @
L2l IPN CouRsE":

Pediatr Nephml (2013) 28: 415-426




Tratamento especifico:
Sindrome Nefrdtica Cortico Resistente

4 semanas
SRNS

2 semanas
+ Metilprednisolona pulso

30mg/kg ou 500mg/m?2

6 semanas
+ CNI

Mo remission
following 8 weeks of
inmitial corticosteroid
therapy

Begin ACEIYARB

Begin CNI for
minimum & months®

>

diagnosis and management of
SRNS in children (2019)

IPNA Clinical Practice Recommendations on

Periodo de confirmagao
da resisténcia ao CE

+ Biopsia renal ?
+ Teste genético?



Sindrome Nefrotica Cortico sensivel recidivante frequente ou Cortico dependente
Alternativas de tratamento

Table 5§ Advantapes and disadvaniaees of oorticostendd sparing agens s st agent for use in Preguenty relapeing and sie ool d-depeendent sienodd-
sensitive nephrotic symndmoane

Agent

Aulvantages

Drisadvantages

o bopluoasphanm ide

il oram b il

Levam isole

e hesgpeierinne:

Tacrmlimus

el yroogulne ol ste
el

Prolonged remission of therspoy
T o e v

Prolenged rem ssion off therapoy
Tves o s vl

Few adverse el fects
Gaemveral by i meeod peendsi ve

Prolnged remissions in some children with S SSNS

Prolonged remissions in some children with S SSNS

Prolnged remissions in some ¢hildren with FR and ST» SENS
Few adverse ef focts

Less effective in ST SEMNS

Monitoring of hblood count during therspy

Potential serious short- and long-em adverse e ffocts
Orndy o oowrse shouwld e given

Less effective in SI» SSMS

Momitoring of bleod oount during therspoy

Potential serious adverse effocts

Orndy o oowrse shouwld e given

Mt appraowned for SSMS in some counitries

Comntimeed treament requined bo maintsin vem iSsion
Limited ava ilability

Mot apgroved for SSHS in some counitries

Comntimeed reatment often requined to maintain mem ission
Expensive

Mephrotoxic

Coametic side-effects

Comtimeed reatment often requined to mantain rem ission
Expensive

Mephrotoxic

Risk of dishetes mellitns

Mot apgroved for SSHS in some couniries

Comntimeed reatment often requined to maintain mem ission
Prolably kess effoctive than CNIs

Expensive

Mt appraowned for SSMS in some counitries )

FR frequently relapsing; S0 steroid-dependent; S5NT serold-sensitive nephrotic syndromee; CN cale inewrin inhibitors

Eeproduced with permission from Kidmey Disesase: Improving Global Outoomes (EDIGO) Glomernulonephrite Workgroup, KDIGO Clindcal

Practice Guideline for Glomemlonephritis [£]
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Pediatr Nephrol (2013) 28:415-426



REBRASNT

REDE BRASILEIRA DE SINDROME NEFROTICA NA INFANCIA

www.rebrasni.site.unifesp
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