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Urine

DYZIONOTIA

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

Podocytes

GBM
Endothelium
~ESL

GBM = glomerular
basement membrane;
Endothelium = fenestrated
endothelial cells;

ESL = endothelial cell
surface layer (“the
glycocalyx”).

Qp=700 ml/min
[Alb]=40 g/L

Primary urine is formed through the filtration of plasma fluid across the glomerular
barrier (arrows); in humans, the glomerular filtration rate (GFR) is 125 mL/min. The
plasma flow rate (Q,) is close to 700 mL/min, with the filtration fraction being 20%.
The concentration of albumin in serum is 40 g/L, while the estimated concentration
of albumin in primary urine is 4 mg/L, or 0.1% of its concentration in plasma.
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NOGCOL TOU OTTELPAATOC

OLvoooL tou adopouV TO OTIELpAA UTTOPOUV
va ekdNAwBouv w¢

— Eotiokeg vedpitidec

— Alayutec vedpitldeg

— Nedbpwoiko cuvdpopo



Eotiakec vedppitidec

* 'Hria mpwteivoupia <1,5g/nu, evepyo lnua
oUpwvV (Kuplwc epuBpa, kKuAivépouc),

* EkbnAwvovtal w¢ LOLKPOOKOTILKNA allpatoupia N
Tuyolla aveupeon otBoAoyLlkwVv OTOLXELWV aTTo
TN VEVIKN €€€TOION OUPWV-OTIAVLA WC UTIEPTAON-
VEDPLKN aveMApKeLa-oldnua

e Kata tn vedpikn BloPla, LE TO LIKPOOKOTILO
dwTLopoU Ayotepo amno 50% twv vedpwvwv
elval npooPBeBAnpuevol



AlaxuTtec vedpltlOec

* INMAVTLKN tpwTteivoupia >1,5g/nu, evepyo
lnuo oVpwv (Kuplwe epuBpa, KUAivdpouc),

* EkONAwvovTal W LOKPOOKOTILKN
aLpotoupla, umtEptaon-vedpLkn
QVETIAPKELA-OLO N

e Kata tn vedpikn Blogla e TO TO
LLLKPOOKOTILO GWTLOMOU TO MEYAAVTEPO
TTOCOO0TO TWV VEPPWVWV Eilval
npoofBePAnuevol



Nedppwotko Zuvbpouo
Alayvwon:
Mpwrteivoupia: >3.5g/nuepa

— Xwplic evepyo (nua
— Autboupla

* YroaABoupwvoatpiot:

— Alb opov <30 mg/dL
Nepidpepko OLdnua

* YriepAutudaipia

OpouBwTika enetcodla



Meptntwon 1n

Avdpac 30 eTwv MPOOEPXETAL YL TIPOCHATN EYKATAOTAON
nepLpepLkol oldNUaTOC

EAcUOEPO ATOULKO OVAVNOTLKO
KAwikn e€€taon AN 105/80 mmHg
— MNepipepko OWdnua 4+
Epyaotnplakog EAeyxocg

— Creatinine 0.9mg/dL

— Urea 39 mg/dL

— Albumin 18 mg/dL

— Na 126 meq/L

— stick oUpwv 4+ protein

— MkpooKoTikn e€€taion oUpwvV £6eLée oBaA cwpatidia Almoug,
Kot Alyn vaAivn



Meplmtwon 2n

Kopitol 14 etwv pe aldpvidlac evapénc mePLKOYXLKO
oldnua

EAcUBOEPO ATOULKO OVOLUVNOTLKO

MovoAatpocg riptv 2 eBdopadec

KAwikn e€€taon AN 150/90 mmHg, nepiudpeptko oidnua
2+

EpyaotnpLakog EAeyX0C

— Creatinine: 2 mg/dL - urea: 59 mg/dL

— Albumin: 37 mg/dL - Na: 132 meg/L

— E¢€taon ovpwv: 1+ protein, 3+ blood

— MkpookoTilki e€€tacn oupwv: TToOAAA Sucpopda epubpaq,
Alyol epuBpokuttaptkol KUAWSpol kat Alyol
AEUKOKUTTOPLKOL,



YrompwTteivatulo

AABoupivn
Avocoodalplvec
MpwTtelvec 6ECUEVOVOEC
LETOAAQL

EpuBpormountivn
Tpavodeppivn

EANEWPY N CUUTTANPWHATOC
Moapayoviec mMNENC

— AnTWAELQ LE TOL oUpal



Heavy proteinuria (albuminuria)

Normal epithelium Epithelial cell defects
Urinary space

© 2003, Elsevier Limited. All rights reserved.

Figure 3.



Mnyaviopol mpokAnong
LUTTOOQABOUULVALULOC OTO VEDPWOLKO
ocuvOpoLLO

ATIWAELEC YE Ta oUpOL

Auv&nNUevoc KATABOALOUOC TNC TPWTELVNC TTOU
bLATpOPETOL ATTO TA EYYUC CWANVApLOL

Avokatavoun tTng kukAodpopovoac aAfoupivne oto
ocwpa

[Lot Toug AOyoucg autouc n oxeon petaéL aABoupvouplog
KOl UTTOQABOU LLVOLLLLOLG KOl CUMTTTWHATWY SeV elval
YPOLLULK)



Obnua

e Katakpatnon udatoc Kat vatplou?

* JuvOEETOL HE TO CUOTNHA PEVIVNG
OlYYELOTEVOLVNG?




Mnxaviopoc pokAnonc odNUOTOoC
oto N2

Katakpatnon AAaTog Kol OYKou PE SUO TOUAAXLOTO HNXOVIOUOUG
YUudwva He TNV KAaowkn Bewpia, N Tpwteivoupia odnyei oe
uTtoaABoupvatpia, HElwoN TNEG OYKWTLKNG TILEONC TOU TTAACHLATOC KoL
LElwon Tou evdayyelakol oykou. EmakoAouBn pelwon tTnG AlpATwong Tou
vedpou Sleyeipel TO OPUOVIKO CUCTNHO KATAKPATNONG AAATOC, LE
KUPLOTEPO TOV Afova PEVIVNG —aYYELOTEVOLVNG Kal TEALKA o0Onyel o€ avénon
TOU vVaTPLlou Kal amoKATAoTaon TOU OYKOU.
2ta epLPEPLKA TPLXOELON HE PUCLOAOYLKEC USPOOTATIKEC TILECELG KOLL
XOLUNAN OYKWTLKN Ttieon, ot Suvapelg tou Starling euvoouv 1n
SdtatpLyosldikn petadopad vypou

Torkol mapAyovteg tou cuvdEovTal UE To VEPPO emdpolv eniong otnv
KOTOKPATNON OYKOU

O pOAOG TOU KOATILKOU vaTtploupnTikou memtidiov dev eival mANpwE
EakaBaplopevoc (Letwpevn SpaoTtikotnTa?)



YriepAuudapia

YriepxoAnotepoAatpio (avénuevn Nmotikn
ouvBeon, o€ amavtnon otnv utoaAfouuLvatuio)

— XapnAng mukvotntac Autonpwteivec (LDL)

— MoAU YapnAncg mukvotntac Autonpwteivec (VLDL)
YrieptplyAukeptdatuia (HELWUEVOC LETABOALOMOC)
Autbouptla (eAeUBepa ALtop A ) EVOWHATWHEVDL
o€ eMONALaKA KUTTAPO)



Fatty cast

L
~

Urine sediment showing a fatty cast. The fat droplets (or
globules) can be distinguished from red cells (which also have
a round appearance) by their variable size (from much smaller
to much larger than a red cell), dark outline, and "Maltese
cross" appearance under polzarized light.

Courtesy of Frances Andrus, BA, Victoria Hospital, London, Ontario.

I UpToDate



Fatty cast

Urine sediment showing fatty cast under polarized light. The
fat droplets have a characteristic "Maltese cross" appearance
(arrow).

Courtesy of Harvard Medical School.



Alayvwon kat dtadoplkn dtayvwaon



2TOXOC TNC OPXLKNC POOEYYLONC ELVOLL VA VIVEL
Slakplon petaév npwtonabouc Wblonabouc

veppwotkoU cuvdpopou Kal deutepomaBouC

OUVOEOUEVOU E AANO CUCTNUATIKO Voo




Categories of nephrotic syndrome

* Primary renal:
— Minimal change disease
— Focal Segmental Glomerulosclerosis
— Membranous

« Secondary
— Diabetes
— Amvyloid
— HIV
— Drug associated: NSAIDS, gold, pamidronate
— Etec. ..



Alayvwon
lotoplko Kol puoLkn e€€Taon
lotoplko ANYNC doppaKwY KoL OUCLWV
[TOCOTLKOC TPOOOLOPLOUOC TIPWTELVNC OUPWV

HAekTpOAUTEC, KpeaTLvivn, aABoupivn Autidia
opou

E¢ctaoon vedpikoU LNUATOC
Yriepnxoypadnua veppwv



Nephrotic Nephritic
Onset Slower Rapid
Edema ++++, all over ++
BF Mormal/low imcreased
JVP Mormal/low imcreased
Proteinuria > Jglday < Jgliday
Hematuria May occur +++

Urine sediment

Hyaline casts, lipid
droplets

Rbc, wbe, rbo casts,
granular casts

Albumin

23!

NMormal/mild |

Creatinine

Mormal! increased

Usually increased

Serum sodium

May be ||

May be =]




KUplec epyaotnploKEC EEETAOELC
yia SLEPELVNON TOU aLTlou

Aukoln aipotog Kot YAUKOLUALWUEVN atpoodatpivn

AVTLUTUPNVIKA OVTLOWHOTO KOLL EAEYXO CUUTTANPWHLATOC YL
OTTOKAELOO VOOOU TOU CUSETLKOU LOTOU e ouvodO TPpoooln
TOU VEPPOU HECW AVOOOCUUTTAEYUATWV

Y€ OPLOMEVOUC aoBevVELC cuvioTATOL EAEYXOC VIO
kpvoodalpvatpia, nratitda B kat C, anti-neutrophil
cytoplasmic antibodies (ANCA) kat anti-GBM antibodies

Otav amokAeloBouUv oL SevtepoyeVELC ALTIEC, O EVAALKAC LLE
VEPPWOLKO cUVOpPONO cuxva armatteitoL vo uTtoBAnBel oe
Boyia vedppou yla va tpoodloplotel o TUTOC TNG TPooBoANG



EkoeonuoopEVN MTPWTEIVoUpLA

* Exoeonpoopevn npwteivoupia XQPIZ otdnua n
uTtontpwWTEivallpnia 6ev MANPEL TOV OPLOUO TOU
VEPPWOLKOU cuvOPOUOU, OVEEQPTATWC TOU
ToooU TN anmoBarlopevnc mMpwTeivng

* YJuvnBwc SNAWVEL UTTOKELUEVN
oTelpapatonadeila (oL UTTOKELMEVEC aLTiEC UTOpEL
va elvat LOLEC PE AUTEC TOU VEPPWOLKOU
ouvOpoOuOoUL)

— JuvnbBEotepn N SEVTEPOYEVIC E0TLOKI TNUOTLKN
OTIELPOLUOTOOKANPLUVON



average ages of types of nephrotic syndrome
timeline not to scale
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Age prevalences of nephrotic
syndromes
| <€ Other Diseases

10O,
SO NN Diabetes (usually not biopsied)
Membranoproliferative GN
ol € Misc. Proliforative GN

7 ' ///////4 Minimal Change

\\\\\\\ Glomerulopathy

« Focal Segmental
Glomerulosclerosis

Membranous
Glomerulopathy

% of Patients with >3 g/day Proteinuria
4
o

wawﬁ%&
Age
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Normal glomerular basement
membrane
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Nephrotic syndrome

« Diagnose type by renal biopsy
+ Histologic hallmark of proteinuric states

— simplification/ effacement of visceral podocyte
foot processes

+ Classically non-inflammatory
+ Lack of inflammation is consistent with:;

— Absence of “active” urine (casts and cells)

— Creatinine may not be very elevated
Y Y Foot process effacement

»proteinuria

Minimal change disease

Comrpraterndve Clnice Nepteology, 200



Light microscopy in minimal change disease Normal glomerulus

Light micrograph of an essentially normal glomerulus in

minimal change disease. There are only 1 or 2 cells per Light micrograph of a normal glomerulus. There are only 1 or
capillary tuft, the capillary lumens are open, the thickness of 2 cells per capillary tuft, the capillary lumens are open, the

the glomerular capillary walls is normal, and there is neither thickness of the glomerular capillary wall (long arrow) is similar
expansion nor hypercellularity in the mesangial areas in the to that of the tubular basement membranes (short arrow),
central or stalk regions of the tuft (arrows). and the mesangial cells and mesangial matrix are located in
Courtesy of Helmut G Rennke. the central or stalk regions of the tuft (arrows).

U PTO Datx Courtesy of Helmut G Rennke, MD.

UpToDate



Electron microscopy in minimal change disease Electron micrograph of a normal glomerulus

Urinary

Electron micrograph in minimal change disease showing a Electron micrograph of a normal glomerular capillary loop
normal glomerular basement membrane (GBM), no immune showing the fenestrated endothelial cell (Endo), the

deposits, and the characteristic widespread fusion of the glomerular basement membrane (GBM), and the epithelial cells
epithelial cell foot processes (arrows). with its interdigitating foot processes (arrow), The GBM is
Courtesy of Helmut Rennke, MD. thin, and no electron dense deposits are present. Two normal

UpToD; platelets are seen in the capillary lumen.
P J Courtesy of Helmut Rennke, MD,

UpToDate’



Minimal change disease

Bowman's albuminuria Foot process effacement
space .- .- and loss of negative charge
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NOoooc eAaxloTwVv AAAOLWOEWV

|6lomtadnc

90% tou veppwaoLkoL cuvOPOUOU oTa TtaLdLA
20% toUu veEPPpWOLKOU CUVOPOUOU OTOUC EVAALKEC
Mropet va pnv amattet oy ia

H amavinon otn Bepamneia pe KOPTIKOELON
QTOTEAEL TUAMO TNC SLayvwonc
Yrtapyouv Kat dsutepoyeveic popdec (aAAepyLEeg,

dappaka [NSAIDS], atpotoAoyLKEC KokonBOeLeC,
LOYEVELC AOLMWEELC



Edikn Oepareia TNC vOoou
eAaYloTWV AANOLWOEWV

90% amavta o€ OTEPOELON XopnyoUEVA YLa 3-
4 eBdopadec
— Mpoodbeutikn pelwon yia 6 efOopAdEC

— H npwteivoupia umoxwpel mpv SLopbwOel n
aABoupivn

25% mpoywpel og pakpa udpeon
25%-30% 0apOLEC UTTOTPOTIEC

20% XPpOVLIEC UTIOTPOTIEC- EEOLPTWHEVN ATO
OTEPOELON

5% &ev amavta- avOeEKTIKA ota OTEPOELON



EoTlokn TUNUOTLIKN
OTIELPAMOTOOKANPUVON

15-25% TwV vePpWOLKWV CUVOPOUWV OE EVNALKEC
Alpatoupla Kol UTTEPTAON LEPOC TNC KALVIKAG
£LKOVOLC

MoAAoi acBeveic odnyouvtal og teAlkoU otadiou
VEPPLKN OVETIAPKELQL

Taxela embeivwon, ocoBapn mpwteivoupla otn
Hop®dn UE CUUTTTWON TWV OTIELPAMATWV
MeTaANOYEC OTLC TPWTEIVEC TWV MOOOKUTTAPWVY
guBuvovtal yia to 18% Twv MEPUTTWOEWV

YIapXEL OLKOYEVAC LoPdN TTOU UTTOTPOTILALEL LETAL
amo peTapooxevon (kukAodopel mapaywyv avénong
dlamepatoTNTOC



Mild FGS

Normal glomerulus

Light micrograph of a normal glomerulus. There are only 1 or

glomerulosclerosis with segmental capillary collapse (arrows) > cell ilary tuft. th ilary | th
in areas of epithelial cell injury (small arrowhead). o o v ol S i g g i
S e TR SR R thickness of the glomerular capillary wall (long arrow) is similar
- to that of the tubular basement membranes (short arrow),
Maderate FGS e and the mesangial cells and mesangial matrix are located in

the central or stalk regions of the tuft (arrows).
Courtesy of Helmut G Rennke, MD.

UpToDate

a moderately large segmental area of sclerosis with capillary
collapse on the upper left side of the glomerular tuft; the
lower right segment is relatively normal. Focal deposition of
hyaline material (arrow) is also seen.

Courtesy of Helmut Rennke, MD.

UpToDate’



Light micrograph showing collapsing FGS Normal glomerulus

o Xy & i . LF Y
N 4 v N

‘\‘;M 1‘1&":&.’ ' o ‘ cofl
Light micrograph showing collapsing glomerulosclerosis with
few open loops in the sclerotic areas (long arrows); these
findings are characteristic of HIV nephropathy but can also be
seen in idiopathic disease. The degree of collapse can be
appreciated by the openness of Bowman's space.
“Yacuolization and crowding of the glomerular epithelial cells _
(short arrows) is also frequently seen and reflects the primary the central or stalk regions of the tuft (arrows).
epithelial cell injury in this disorder. Courtesy of Helmut G Rennke, MD. :
Courtesy of Helmut Rennke, MD. UPTO Date

UpToDate

Light micrograph of a normal glomerulus. There are only 1 or
2 cells per capillary tuft, the capillary lumens are open, the
thickness of the glomerular capillary wall (long arrow) is similar
to that of the tubular basement membranes (short arrow),
and the mesangial cells and mesangial matrix are located in



Electron micrograph showing tubuloreticular
structures in HIV nephropathy

Electron micrograph in HIv-induced focal collapsing
glomeruloscerosis shows numerous intrasndothelial (End)
tubuloreticular structures (arrow), These structures are not
seen in the idiopathic form of the disease. The epithelial cell
(Ep) has no discrete foot processes, a reflection of primary
epithelial cell injury.

Courtesy of Helmut Rennke, MD,

UpToLl

Electron micrograph of a normal glomerulus

Urinary
space

u ] “"\
| Epithelial |

Electron micrograph of a normal glomerular capillary loop
showing the fenestrated endothelial cell (Endo), the
glomerular basement membrane (GBM), and the epithelial cells
with its interdigitating foot processes (arrow), The GBM is
thin, and no electron dense deposits are present, Two normal
platelets are seen in the capillary lumen,

Courtesy of Helmut Bennke, MD,

UpToDate

HIV infection, bisphosphonate therapy, or systemic lupus erythematosus.

Mtwyn avtanokplon otn Oepaneia



Oeparmeiol E0TLAKNC TULNUOATIKNC
OTIELPOAATOOKANPUVONG

e 15% amavita oto KOPTLKOELON

e Xpelaletal AAAN olvOOoOKATAOTOAN
— KukAoomopivn
— KukAhodwodpauidn



Aevutepomadnc popdn €oTLaKNC
TUNUOTIKNC OTIELPOLLLATOOKANPUVONC

* Mnopel va cuvbualetal pe dStapnn,
arnoppaén, LEPLKN VEPPEKTOUN, CUCTNHOTLKO
epuBnuatwodn Avko n HIV Aotpwén



Accumulations/injury in filtration barrier—
proteinuria
e.g.. diabetes, amyloid, myeloma light chains

Deposition in capillary wall —thickening of
basement membrane — Cell injury — proteinuria



MepuBpavwodnc onelpapatonadeLa

* H o ouyvn attia mpwtomaboug
VEPPWOLKOU cuvOpPOUOoU oTtov evALKa (25%)

* H enumtwon peyoAutepn TNV 4n-5n dekoetia
¢ (wnc (evnAkec:madia 26:1)

e 2-3:1 avopeg
* MMpooBaAAeL OAeC TIC PUAEC



Membranous nephropathy

Immune complex deposition in
sub-epithelial space — new matrix
Bowman's deposition — thick damaged wall

endothelium

Jlood Immune complexes

i + " are far from blood
W + side — don't incite
inflammation

'+ Immunogiobuin g- Albumin X Immune complex



Differences between primary
nephrotic syndromes

Minimal change

FSGS

Membranous

Adults = children

Most common

age Children =>> adults
Associated with o WES 173 yes
CKD
Steroids Largely, = B0% =ome, 15% SOMme
responsive
Spontaneous rare rare 173
remission
Waorse prognostic Steroid resistance Degrese of proteinuna | Male, HT, increasad
factors Collapsing variant creatinine
Family history T¥es; 18% genetic

mitations
Recurs post Fairty common 3-B%

trans plant




Back to the cases...




Meptntwon 1n

Avdpac 30 eTwv MPOOEPXETAL YL TIPOCHATN EYKATAOTAON
nepLpepLkol oldNUaTOC

EAcUOEPO ATOULKO OVAVNOTLKO

KAwikn e€€taon AN 105/80

— OWdnua 4+

Epyaotnplakog EAeyxocg

— Creatinine 0.9mg/dL

— Urea 39 mg/dL

— Albumin is 18 mg/dL

— Na 126 meq/L

— Dipstick shows 4+ protein

— E¢€taon ovpwv €6eLee oA ocwpatidla Attouc, vaAivn



Meplmtwon 2n

Kopitol 14 etwv pe awpvidlac evapénc
TIEPLKOYXLKO oldnua

EA€UOEPO ATOULKO QVOUVNOTLKO
MovoAatpoc mpwv 2 eBdopadec
KAwikn e€€taon AN 150/90 mmHg

— Creatinine: 2 mg/dL - urea: 19 mg/dL

— Albumin: 37 mg/dL - Na: 132 meq/L

— E¢€toon oVpwv: 1+ protein, 3+ blood

— MKpOOKOTILKN £€€TOON OUPWV: TTOAAQ Suopopda
epuBpa, AlyoL epuBpokuttapikol KUALVOpoOL Kal Atyol
AEUKOKUTTOPLKOL,



Awadepukn Bloia vedpou
EvOeiéelc kat avtevoeiléelc

2ta mawdla cuvnBwc to 1o emeloodLo BepameveTal Ue
KOPTLKOELON

2TOUC EVNALKEC OL TIEPLOCOTEPOL VEGPOAOYOL CUVLOTOUV
Boyia pe tnv mpwtn ekdbnAwon
AvtevoeileLc

— Awpoppaytkn dtaBeon un StopBolpevn

— Muwkpol pikvoi vedpot evdelktikol xpoviag vooou

— YoBapn pn eAeyxopevn UMEpTAON

— MNoAAATTAEC VEPPLKEC KUOTELC AUPW N VEPPLKOC OYKOC

— Yépovedpwon

— Nedpikn N mepwvedpikn Aolpwén

— Aduvapuia ouvepyaoioc tov acBevoulg



ErtutAokec vedppwoikov cuvdpopou

e EumaBela otic Aotpwéelc (TTVEU LOVIOKOKKOG)
* YrnioBoAouuio
* YroaAPouuLVALULA-UTTIOOLTIOUOC-UTIEPKATABOALOUOC
* Nedplkn avemapKeLaL
e AnwAela Brtapwvwy (D)
* AptnpLakec kot pAePBLkEC OpouPwoEelc
— 2uvNOwc¢ olwmnAEC
— Mrnopet atpatoupla, VEPPLK QVEMAPKELQ, TIOVO VEPPLKNG
XWPAG

— Mvevpovikn epBoAn kat BpouPBwon vedpikne pAEBacC oL
TILO OUXVECG



Oeparnela vedppwolkoL cuvdpouou

*  AVOOTOAEQ PETATPETTIKOU EVIUOU VIO LELWON EVOOOTIELPAUOTIKAC
niteonc (otoxoc AN 120/75)

* Meilwon npocAapPfovopevou AEUKWUATOC?
*  YrmepnnkTkotnta (LEYLOTN 0TN LEUBpavwdn popdn)
— Ag ouVLIOTATOL EVPEWC TIPODUAAKTLKA XOPAYNON AVILTNKTIKAC aywyng
e Avtipetwriion umepAuudatpiog
— AvtarmokplveTal OTO KOPTLKOELON
— tativn?
e Kwntomoinon owdripatog
— Meilwon npoocAapBavopevou alatoc (<2 ypap/np)
— AwoVpnon (dloupntikd aykUANG-avEnuéveg SOOELC)
— KaBnpepwn COyon
e Buopivn D
* [poduAaén amo Aotpwéelc (epnBoAiacpoi-avitPCP)
* Oeparneia UTTOKELLEVNC VOOOU av To cUVOPONO lval SEUTEPOYEVEC



Nephritic syndrome
e.g.. post-infectious, lupus, IgA nephropathy

.-
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Immune complexes and antibodies accumulate in sub-
endothelial space — endothelial injury, recruitment of WBC —
inflammation and injury. Serum complement = usually low



Nephritic Syndrome —
Low Serum Complement

Primary Nephritic Syndrome
- Post-infectious Glomerulonephritis
- Membranoproliferative GN

Systemic Nephritic Syndrome
- Systemic Lupus Erythematosus
(WHO Class lll and IV)
- Infectious Endocarditis
- HCV-associated cryoglobulinemia




Nephritic Syndrome -
Normal Serum Complement

Primary Nephritic Syndrome

- lg A Nephropathy

- Hereditary Nephritis i.e. Alport’s Syndrome
- Rapidly Progressive Glomerulonephritis

Systemic Nephritic Syndrome
- Systemic Lupus Erythematosus (WHO Class 1)
- Anti-GBM Disease

- Systemic Vasculitis (Microscopic polyarteritis,Wegener’s
Granulomatosis, Henoch Schoenlein Purpura)

- Thrombotic Thrombocytopenic Purpura /Hemolytic
Uremic Syndrome



Altia oéelac omnelpapatovedpitidoc

The most common infectious cause of acute GN is
infection by Streptococcus species (ie, group A, beta-
hemolytic).

Staphylococci, and mycobacteria. Salmonella typhosa,
Brucella suis, Treponema pallidum,

Cytomegalovirus (CMV), coxsackievirus, Epstein-Barr
virus (EBV), hepatitis B virus (HBV), rubella, rickettsiae
(as in scrub typhus), and mumps virus

Coccidioides immitis and the following parasites:
Plasmodium malariae, Plasmodium falciparum,
Schistosoma mansoni, Toxoplasma gondii, filariasis,
trichinosis, and trypanosome



Multisystem systemic diseases that can
cause acute GN

e Vasculitis

* Collagen-vascular diseases (eg, systemic lupus erythematosus
[SLE]) — This causes glomerulonephritis through renal deposition of
immune complexes).

* Hypersensitivity vasculitis —(a heterogeneous group of disorders
featuring small vessel and skin disease)

* Cryoglobulinemia — This causes abnormal quantities of cryoglobulin
in plasma that result in repeated episodes of widespread purpura
and cutaneous ulcerations upon crystallization.

* Polyarteritis nodosa - This causes nephritis from a vasculitis
involving the renal arteries.

* Henoch-Schonlein purpura — This causes a generalized vasculitis
resulting in glomerulonephritis.

* Goodpasture syndrome — This causes circulating antibodies to type
IV collagen and often results in a rapidly progressive oliguric renal
failure (weeks to months).



Primary renal diseases that can cause
acute GN include the following

Membranoproliferative glomerulonephritis-

This is due to the expansion and proliferation of mesangial cells as a
consequence of the deposition of complements. Type | refers to the
granular deposition of C3; type |l refers to an irregular process.

Berger disease (IgG-immunoglobulin A [IgA] nephropathy) - This
causes GN as a result of diffuse mesangial deposition of IgA and
IgG.

“Pure” mesangial proliferative GN

Idiopathic rapidly progressive glomerulonephritis - This form of GN
is characterized by the presence of glomerular crescents. Three
types have been distinguished: Type | is an antiglomerular
basement membrane disease, type Il is mediated by immune
complexes, and type lll is identified by antineutrophil cytoplasmic
antibody (ANCA).



Miscellaneous noninfectious causes of
acute GN include the following:

Guillain-Barré syndrome

Irradiation of Wilms tumor
Diphtheria-pertussis-tetanus (DPT) vaccine
Serum sickness



IgA Nephropathy - Berger's Disease

Mesangial IgA deposits Immunofliuorescence
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Mesangial deposits in IgA nephropathy Low power
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MeuBpavoimnepnAaotiki ZN

2uvnOwc¢ deutepomabNnC

Tunouv I: urtevboBnAlakeg evamoBeoelg (kukAopopouvTa 0VOCOCUUTTAEY AT
33%, emntineda C3 xapunAd oto 50% , evepyormnoinon tn¢ KAaowkng odou tou
oupmAnpwpatoc (mx xapunAo C4, C2, Clqg, B, C3).

Tunov Il mtukvéc evamnoBéoelc otn Baowkn pepBpavn (ouotnuatikn vooog,
XapnAo C3, n rwo erBetikn popdn). C3 levels are low in 70-80% of patients.
Early and terminal complement components are within the reference range)
Turnov Il urtoerBnALakeC Kat uTtevooBNnALaKES evamoBEoelc (eVOAAXKTIKA
0060¢ cupmAnpwpatocClg and C4 levels are within the reference range.
Terminal complement components C3, C5, C8, and C9 are low, especially if C3
is markedly depressed).




MeuBpavoimepmAaotikn ZN

MEOwWw AVOCOOUUTTAEYLLATWY,
MEow OUUNTANPWHATOC,

Me pnxoviopouUc pn oXETWOMEVOUC UE
avoooodoalpLveC 1 evamoBbeon
OUUTTANPWUOTOC

>N amo evamnobeon C3 (n o nra)



MeuBpavoinepnAaotikn ZN

Idiopathic

Autoimmune diseases

Systemic lupus erythematosus (SLE), Sjogren syndrome, rheumatoid arthritis, inherited
complement deficiencies (in particular, C2 deficiency), scleroderma, and celiac disease

Chronic infections

Chronic viral, bacterial, protozoal, and mycoplasmal infections, as well as chronic liver
disease (cirrhosis and alphal-antitrypsin deficiency), are associated with a
membranoproliferative pattern of renal injury, as follows:

Viral - , hepatitis C, and cryoglobulinemia type Il

Bacterial — Endocarditis, infected ventriculoatrial (or jugular) shunt, multiple visceral
abscesses, leprosy

Protozoal — Malaria, schistosomiasis

To rule out secondary causes of MPGN, obtain antinuclear antibody studies
(ANA), hepatitis screens, cryoglobulins, urine, and serum protein
electrophoresis or serum free light-chain analysis.


http://emedauth.medscape.com/gps/[topicid=177632

MepuBpavwéng
OoMEpOpATOTAOEL
Kuplwc ekdnAwveTal WC VEGPWOLKO CUVOPOUO
Yaviwce neplAapBavel uteptoon
2TIAVIWC ETLONC EXEL OLONMOL OVOL COPKAL

AvaAOywce TNC NALKLOC EMEKTAON TWV
SLayvVwoTIKWV yla avalntnon KapKivou



MepuBpavwéng
OoMEpOpATOTAOEL

Autoimmune diseases Malignancy: (5-10% of cases of membranous

Ankylosing spondylitis nephropathy, patients older than 60 years)
Dermatomyositis Carcinoma (solid organ)

Graves disease Leukemia, Lymphoma

Hashimoto disease Melanoma

Mixed connective-tissue disease Miscellaneous

Rheumatoid arthritis De novo in renal allografts:
Sjogren syndrome Diabetes (uncommon)
Systemic lupus erythematosus: Of patients with lupus Sarcoidosis

nephritis, 10-20% have membranous nephropathy. Sickle cell disease.

Systemic sclerosis Systemic mastocytosis

Infectious diseases Drugs
Enterococcal endocarditis Captopril
Filariasis Gold
Hepatitis B: This occurs in children in endemic areas. Lithium

Hepatitis C

Hydatid cyst Nonsteroidal anti-inflammatory drugs (NSAIDs): They are
Leprosy an uncommon cause; they are usually associated with
minimal-change disease.

Mercury-containing compounds

Malaria . .
Penicillamine

Schistosomiasis .
Probenecid

Syphilis



EoTiakn TUNRATKA
OTMELPANATOCKARPUVON

EkdnAwvetal ouvnBweg (70%) wc vedppwokd cuvOpouo

2tnv cofBapn popdn e CUUNMTWON OTIELPAUATWY UITOPEL var ekONAWBEL Kal WG
vedplitidikni ouvdpopn, Le onUavtikn SltaotoAkn TnEptacn SUoKoAQ
eAEYXOHUEVN KOl TAXEWC €eAlooopevn vedpkn BAARN

Yriepnxoypapnua:
apxLkn vooocg kat HIV(+) vedppot ducloAoykoU f peyaiou peyebBouc pe avénuevn
NXOAVOKAQOTIKOTNTA
Noooc npoxwpnuevou otadiou: pkpol pkvol vedppol

In October 2013, the FDA approved the Liposorber LA-15 System to treat
children with primary FSGS either before kidney transplantation, or after
kidney transplantation in which there is recurrence of FSGS

This product is an extracorporeal blood processing system that removes certain
lipoproteins from the blood



EoTiakn TUNRATKA
OTMELPOMNATOOKANPUVON

In patients with idiopathic FSGS, investigational
findings for an underlying etiology—such as
systemic lupus erythematosus, hepatitis B or C
infection, or vasculitis—are generally negative

In patients with suspected secondary FSGS,
obtain HIV antibody, CD4, and viral load
studies; serology for hepatitis B and C; and
parvovirus testing.



Attia Awapgeoou Nedpitidoc

dappaka
NoLpUWEELC
2O0PKOELOWON
Sjogren’s syndrome

Evonukn NepponaBeia twv
BaAkoaviwv



BIOWIA 2E A2OENH ME AIAME2O
NEDOPITIAA

Normal glomerulus Light micrograph of a normal
glomerulus. There are anly 1 o 2 cells per capillary tuft, the
capillary lumens are open, the thickness of the glomerular
capillary wall (long arrow) is similar to that of the tubular
basement membranes {short arrow), and the mesangial cells
and mesangial matrix are located in the central or stalk
regions of the tuft {arrows). Courtesy of Helmut G Rennke.
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Tubulitis in acute interstitial nephritis High power
light micrograph of interstitial nephritis showing diffuse
interstitial infiltrate of mononuclear cells, many of which
are actively invading the tubules leading to disruption of the
tubular basement membranes (arrows). & white cell cast is
present in the tubule in the upper right corner. Courtesy of
Helmut Rennke, MD.
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Qappaka kot Atapecoc Nedptrig

B-AaKTALEC TT.X. LEOKIAALVN, TTEVIKIAALVN,
kKedpaAooToplvec

Pupaprikivn

Dappuoaka pe covAdopada r.x. ZovAdpapeoéaloAn,
2ouAdaoaialivn

2npodAoaaoivn
Mn oteplvoeldn aviipAsypovwdn m.x. pevonpodevn



Notpwéerc kal Awapeococ Nedptric

* Legionella

* Leptospirosis

e Streptococcal infections
* Viruses



INTERRELATIONSHIP OF PATHOLOGIC
AND CLINICAL MANIFESTATIONS
OF GLOMERULAR INJURY

NEPHROTIC SYNDROME
MINIMAL CHANGE GLOMERULOPATHY

MEMBRANOUS GLOMERULOPATHY

FOCAL SEGMENTAL GLOMERULOSCLEROSIS
MESANGIOPROLIFERATIVE GLOMERULOPATHY
MEMBRANOPROLIFERATIVE GLOMERULONEPHRITIS
PROLIFERATIVE GLOMERULONEPHRITIS

ACUTE DIFFUSE PROLIFERATIVE GLOMERULONEPHRITIS
CRESCENTIC GLOMERULONEPHRITIS

NEPHRITIC SYNDROME
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