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Definition

- Proteinuri
(U albumin/kreatinin index >400 mg/mmol, >1g/m?*/24 hr)

- Hypoalbuminemi ( P-Albumin<25 g/1)
- Odem

- (Hyperlipidemi)
- (¢ hematuri, hypertoni, sjunkande GFR)




-

Klassifikation
Primar Sekundar
Kongenitalt/Infantilt SLE
Vaskulit

Idiopatiskt
¢ MCNS minimal change NS 80%
e FSGS fokal segmental

glomeruloskleros 7%

e DMS Diffuse mesangial

proliferation 2%

Malignitet (Hodgkins lymfoma)
Infektioner (hepatit B, HIV)
Metabol sjukdom

Intoxikation

Komplement dysfunktion
(C3GN)




g Patogenes - enkel version

Glomerular damage

'

Increased permeability to proteins
Proteinuria (=3.5 g/24 h)

!

Hypoproteinemia
Decreased plasma Compensatory synthesis
oncotic iressure of proteins by liver
Edema Hyperlipidemia

Figure 35-10 Pathophysiology of the nephrotic syndrome.

Copyright © 2003 Lippincott Williams & Wilkins. Instructor's Resource CT-ROM 10 Accompany FPorth's Pathophvsiology: Concepts of Altered Health States, Seventh Edition




" Patogenes - ar det sa enkelt?

9

Glomerular damage 9

] :

Increased permeability to proteins
Proteinuria (=3.5 g/24 h)

!

Hypoproteinemia ?

v

Decreased plasma
oncotic pressure

v

Edema

\ -
Compensatory synthesis
of proteins by liver

v

Hyperlipidemia

Figure 35-10 Pathophysiology of the nephrotic syndrome.

Copyright © 2005 Lippincott Williams & Wilkins, Instructor's Resource CT-ROM 10 Accompany Porth's Pathophvsiology: Concepts of Altered Health States, Seventh Edition




Patogenes - proteinuri
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Alb syntes i lever 14 g/24 hr

vein

Urinary excretion
Excretion = Filtration — Reabsorption + Secretion

K Bild — Wikipedia — OBS vuxen

— | Blod 100 g Alb totalit
Afferent Efferent :
arteriole arteriole Genom njurar
35 kg Alb/24 hr
1. Filtration
Glomerular 2. Reabsprption
capillaries 3. Secret.lon
4. Excretion
sowman's Primar urin 5 g Alb/24 hr
capsule
Peritubular
capillaries

Renal

\

Final urin <0.3 g Alb/24 hr

Nefrotisk urin >3 g Alb/24 hr

/
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Afferent Efferent
arteriole arteriole

Glomerular
capillaries

Bowman's
capsule

Urinary excretion

1. Filtration
2. Reabsorption
3. Secretion
4. Excretion

Peritubular
capillaries

Renal
vein

Excretion = Filtration — Reabsorption + Secretion




Patogenes 1. strukturfel - KNS
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Phospholipase CE1 Podocin

Qomeual cells

Figure 13-2 Schema of a podocyte foot process cross section depicting important components involved in hereditary nephrotic syndrome.

www.podonet.org/opencms/opencms/podonet/podonet_en/T utorials&




Patogenes 2. podocytopati - MCNS,

FSGS




Minimal change nefropati

Normal

Mathieson PW, 2004 Clinical Science 107: 533-538




Normal
Glomerulus

Blood with impurities
is filtered creating urine

www.mayoclinic.org

|
Scar impairs
kidney function




Podocyter

® Det finns ett minimalt antal podocyter per glomerulus

tor att behalla glomeruléir funktion
o Podocyter ar mobila

e Skadade podocyter ersatts med celler fran

Bowmans kapsel




www.pinterest.com




Podocyter ar rorliga

Peti-Peterdi J, et al, JASN, 2010



Skadade podocyter ersatts med
celler fran Bowmans kapsel

Peti-Peterdi J, et al, JASN, 2010



/

KBarisoni L, 2012

Repair of cell integrity

eversible
injury

Sublethal
injury

Failure to protect

Lethal
injury

Failure to protect

|diopatiskt NS - patogenes

Restoration of

lost podocytes
000
. n B
<20% loss
>20% loss
0

Failure to repair




Sjuka podocyter

® Abnormal podocyt differentiering
(WTI, PAX2, Lmx1b, Notch)

e Abnormal cytoskeleton och/eller slit diafragma
(NPHSI, NPHS2, CDZAP,ACTN4)

® mmun attack
® Mekaniskt stress

e Abnormala proteiner in podocyt cellmembran
(TRPC6, LAMB2, ITGB4, PLCEI)

® Abnormal kalcium homeostas (bistfostonater)
® kR stress
® Vitamin D brist




" |diopatiskt NS - patogenes

Microbial antigens

NE-kB Induction of
activation c-maf >@/

Dendritic cells, other
antigen presenting cells

Cytokine
(?1L13)
Non-cytokine soluble factor
(suPAR, VEGF, AngpTL4) ) TIR ,
\ \,

CD80
Podocyte foot process

Slit diaphragm complex
Nephrin
Nephl

Sinha A et al. 2012 N
K Proteinuria
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|ldiopatiskt NS - sjukdom av T celler?

* Inga depositioner av immunoglobuliner eller

komplement
¢ Infektion med méissling ofta leder till remission
* Association med T cell sjukdomar, e.g. M Hodgkin

® Svar pa behandling som inhiberar T cell funktion

® Steroider

e Kalcineurin inhibitorer




Patogenes - odem
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Vatten retention vid NS

* ‘Underfill’ hypotes
Minskat osmotiskt tryck

* ‘Overfill’ hypotes

Saltretention




Mikrocirkulation

NORMAL FLUID EXCHANGES

filtration at reabsarption at
artenolar enc venuiar end
artericlar venular
end ' end
oncotic pressure 25mm Hg
hydrostatic B hydrostatic
rassure

ressure
3o g etk

K www.slidesharecdn.com




Starlings formel - vattenflode
genom en kapillarvagg

QW =K ([Pc B PI] B [TCp B ni])

vattenflode

koefficient av kapillar permeabilitet
plasma hydrostatiskt tryck
interstitiel vatska hydrostatiskt tryck
plasma onkotiskt tryck

interstitiel vatska onkotiskt tryck

AFTVIXRD
1 1 1 1




Onkotiskt tryck och 0dem

100

o)
o

npand m; (% value at week 0)
(o)}
o

KFiorotto and Coward

, 1979

5 10 18-22
Period on experiment (weeks)




Saltretention?

e de flesta patienter ar normo- eller hypervolemiska

o 1 RAAS (?)
o7 Sympatetiskt nervsystem

* T AVP (?)

* | ANP (?, laga koncentrationer eller resistens)

® Primar renal saltretention




Cortical collecting

Hypotes om primar saltretention

Lumen duct cell
Plasminogen  / oY
)_ Urokinase-type

plasminogen activator

Plasmin . Closed ENaC channel

/_/ due to the presence of

| the yinhibitory domain

Plasmin .
) —. Open ENaC channel
v Inhibitory

domain \ 4

KSiddaII E and Radhakrishnan J, 2012
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Take-home message

*]Idiopatiskt NS ar en sjukdom av podocyter
® Proteinuri kan inte forklara alla symptom vid NS

e Saltretention verkar vara en Viktig mekanism som leder
till odem
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