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BIOWIA NEDPOY

Ta SUo KUAWSPLKA Tepaidla epthapBavouv kupiwcg dAowwdn poipa tou vedpou pe
oapavrta tEooepa (44) omEPAMATO KOL ULKPO TUAMA TNC LUEAWSOUC poilpag auTtou.
MIKPOZKOMNIKH EZETAZH

Inelpaporta: Ta et (7) onewpapata (16%) Pplokovral og TeAko oTtaAdLo plkvwonc
TWV TPLYOELS LKWV TOLXWHATWV KOl OAOCTIELPAUATIKAG OKARPUVONG LOXALULKAG
mBavotepa ALTLOTAOOYEVELAC KOl T TIEPLOCOTEPA ATTO TOL UTIOAOUTA TPLAVTA EMTA
(37) onepapota epdavilovv maxLVonN TwWV TPLYOELOIKWY TOLXWUATWY LE SUTAO
neplypappa [capillary wall thickening with double contours] kat untepmAacio tou
Leoayyeiov [mesangial increase] ouvduaouocg o omoioc xapaktnpilel to
HEUBpavolmepmAOTLKO TIPOTUTIO oTElpapatonadelac [membranoproliferative
pattern].

JUVUTIAPYXOUV EUPAMATO OKARPUVONC Tou peoayyeiou [mesangial sclerosis] kaBwg kat
gupnpato evotpLyoeldLknc umtepmAaoiac.

Ta avwTtepw gupnpata epdavifouv avoUoLoyEVH KOTAVOUN TOOO0 0To KABe omelpoapa
EEXWPLOTA OO0 KOl 0TO OUVOAO TWV OTIELPOUATWV.

MKPpOOUUDUTLIKEC AAAOLWOELC LEUOVWHEVWVY AOBLwvV Ue TNV kAP a Bowman i)
gupnuato evéokaPknc ivwong o€ Alyo oTtELpAUATO KoL TUNUOTIKA TTAXUVON QUTAC O€
OPKETA OTIELPALLOTAL.

Artouoia VEKPWTIKWYV AAAOLWOEWVY KoL OVATITUENC UNVOELS WV CXNUOTIOUWV.



ALOYKWON TWV OTIELPAUATWY AOYyw SLAXUTNG UTtepTAQCLOC TOU
Heoayyeiov [mesangial increase] [PAS x 100]



Entitaion tng AoPBlwong Ttou evog OTIELPALATOC, UE UTIEPTIAQCLOL TOU HECAYYELOU
A Kol evooTtpLyoeldikn umtepmAacia pe cupmnayornoinon AoBiwv [PAS x 100]



Maxuvon Kot avadmAACLAoUOC TIEPLPEPLKWV TPLXOELO LKWV
TOLWHATWV He SUMAO mepiypappa [capillary wall thickening with
double contours] [PAS x 200]



Zuvbuaopog o omoiog xapaktnpilel cuvnBwWC to pepPpavolTEPTAAOTIKO
npotumno onelpapatonddelac [membranoproliferative pattern]. [PAS x
400]



Mopopola eupripata UTIEPTIAACLAC TOU peoAyYELOU, EVOOTPLXOELOLKNC
uTtepmAaoiag, oupnayornoinong AoBiwv kat avaduthaclacpou
TEPLPEPLKWYV TPLXOELOKWYV ToYwHATwy . [PAS x 400].



MeuBpavoimepmAaotikol Tumou elkova [PAS x 400]



Maxuvon Kot ovadUTAACLOOUOC TTEPLDEPLKWY TPLXOELOLKWY TOLXWHUATWV.
Evdotpiyoeldikn untepmAacia. [PASM x 400]



Noapopola suprpoata [PASM x 400]



Oupodopa ZwAnvapra: MIKpEG opddeg atpodikwv cwAnvapiwv A cwAnvapiwv pe maxuvvon
Kol avoSUTAQOLAO O TNG PACLKNG TOUC LEUBPAVNC OTLC TIEPLOXEC TWV OKANPUOUEVWV
OTELPAUATWY. HTLeEC EKPUALOTIKEG AAAOLWOELS TWV ETILONALOKWY KUTTAPWYV TWV oUpoPOpwv
ocwAnvapiwv Tou TUTTOU TNE KEVOTOTILWONG TOU KUTTAPOTIAACHATOC 1] TNG E0TLAKNG
QATIOTITWONG TWV ETILONALOKWY KUTTAPWV. ZTIAVLIOL AEUKWHATOUXOL KUALVSpoOL.

Awapeoog lotog: MikpNG EKTaoNG EPLOXEC XAAOPNG 1 LETPLA TTUKVNC ivwong Tou SLapeocou
LoToU o€ €ktacn n omoia dev dpaivetal va unepPaivel to 10% TG CUVOALKNG EKTAONC OLUTOU
oL orntoiec cuvdualovtal pe apalec dAeypovwdels StnOrnoelg AepudokuTTapwy Kol
TIAQLOLLOTOKUTTAPWV.

Ayyeia: EupeyeBelc urtevbéoOnAlakeég vahoeldeic evamobeoelg [hyaline deposits] oto
Tolywpa aptnpdiwv Kabwe Kal uTtEPTTAOCLA TOU TOLYWHLOTOC LE KEVOTOTILWON TWV
LUOKUTTAPWYV EUPAHOTA Ta oTtoia o cuvOUAOUO TIPOKAAOUV CNUAVTLKA OTEVWOT TOU
aUAoU.

Opokevtpn vwdnc umepmAacio Tou £ow Yltwva rtaxuvon kat avaduthaoctacpocg [fibrous
intimal thickening with concentric lamination (onion skin)] apKkeTwv €K TWV HLKPOU Kot
HEoOU peyEBouc pecoloBidlwv aptnplwv. Armouvoia evpnuatwy widostdouc vékpwonc. H
nia peyalou peyéBouc peocolofidia aptnpia mov nmeplthapPavetat oto deiypa dev paivetal
va epdavilel aflooNUEIWTEC ULKPOOKOTILKEC AAAOLWOELG.

H dokiwpaoia avixvevong apuAoebolc Congo red améBn apvntikn.



EupeyeBelc umevdoOnAiakeg valoeldeic evamnobéoelg [hyaline deposits] oto
Tolywpa aptnpdiwv Kabwe Kal UTIEPTIACLA TOU TOLXWHOTOC LE KEVOTOTILWGON TWV
HUOKUTTAPWV EUPRHOTA TO oTtola o€ cuVOUACUO MTPOKAAOUV CNUAVTLKA OTEVWON
TOU aUAOU O€ TTOPOOTIELPOMATIKO aptnpidlo. To omeipapa paivetal oXETLKA

PLKVWTLKO Aoyw Loxatpiag. [PASM x 400].



To mopaoTElpAATIKA apTtnpidla epdavilovv onUAVTLK) OTEVWON TOU
auAoU. AfloonpelwTeg Kat eVUEYEBeLC uTtevdoONALaKES, VaAOELOELC
evamoBEoelg otnV UKpoU peyEBouc pecorofidla aptnpla pe mpokAnon
opolwe oTtévwong — anodpa&nc tou avAouv. [PASM x 100]



MNoapopola eupnpota eVUEYEOwWY, uTtevdoOnAlakwy, vadoeldwy evamoBeéocewv
O£ AP ACTIELPAOTIKA apTtnpidia. [PASM x 200].
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Opokevtpn vwdnc umepmAacio Tou €ow XLtwva, taxuvvon Kot avadtmiaotacpuoc [fibrous
intimal thickening with concentric lamination (onion skin)] apkeTwv €k TwWV HLKPOU Kot

HEoOU peyeBouc peocoloBidlwv aptnpwyv. Arntovoia eupnuatwy widoeldouc VEKpwong.
[Masson x 100]



Mopopola EUPAUOTO OTEVWONCE TOU AUAOU pLKpoU HEYEBOUG ayyeiwv.
MepLoxn lvwong tou SLAPECOU LOTOU Kal ATILEC EKPUALOTLKEC AAAOLWOELC
TWV ETONALOKWY KUTTAPWV TwV oupodpopwv ocwAnvapiwv. [Masson x 200]
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AvoooiotoAoylkn E¢Etaon - AvooodpOoplopog:
To KUAWVOPLKO Tepaxiblo pnkouc 0.4ek. meplhapBavel oktw (8) omelpapata €K
Twv omoiwv ta tpia (3) daivovtol ckAnpuopEva.
H dokipaoia pe ta dtadopa aviiowpata €6€LEE:

1gG, K A eAadpec allooelg: aoBevn (+) ypappoeldn [linear] i ocuppéovoa
ULKPOKOKKLWEN KaBNAwon otnv mepldEpeLa Twv AOPBLwV TWV OTIELPAUATWY N
KOTA LAKOG TWV TPLXOELS LKWV TOLXWHUATWV

C3: evtovn (+++) THNUATIKA / ovopoloyevh A Kal SLaxutn cuppeouvoa
ULKPOKOKKLWEN KABNAwon oto HeoAyYYELD, TNV TEPLDEPELA TWV AOPBLwV 1 Kall
KOTA LAKOG TWV TPLXOELS LKWV TOLXWHATWY OTO CUVOAO TWV OTIELPAUATWY, OTO
Tolywpa aptnpLdiwv Kat tic Pactkeg pepPpavec opadwyv ovpodpopwv
ocwAnvopiwv.

IgA, 1gM: acBevn] (+) i} HETPLA EvTOovn (+++) OTO HECAYYYELO 1) Kal TNV TEPLDEPELDL
TwV AoBlwv Twv MAELOTWY TWV OTIELPAUATWV.

Clq, C4, Fibrinogen kot Albumin: (-).



C3: évtovn (+++) SLaxutn cuppEovoa PKPOKOKKLWON KaBnAwon oto
LEOQAYVELO, TNV TIEPLDEPELA TWV AOPBLWV 1 KAl KATA UAKOC TWV TPLXOELSIKWVY
TOLXWHATWY 0TO OUVOAO TWV OTIELPOUATWV.



MNapopola eupripota €vrovng kaBnAwong tov C3 ota omelpapatTa
Kall 0TO Tolywua aptnetdiwv



Arnouoia afloonpeiwtng kaBnAwong [k eAadpec aAlooELC]



Amnouoia aéloonueiwtwy eupnuatwyv kaBnAwong [A eAadpéc allooeL(]



Amnouoia eupnuatwyv kaBnAwong [IgG]



AIATNQ2H
JUVOALKA LopdOAOYLKA XOPAKTNPLOTLKA Ta oTtola paivovtal cupPaTd e TLC XPOVLEC
aAlowwoelg [chronic lesions] Ttng pikpoayyelomaBelac [microangiopathy] /
QLLOAUTIKOU oupatpLkol cuvdpopou / BpouBwtiknc Bpopormevikng mopdupag
[HUS/TMA].

Ytnv dtadopikn dtayvwon umeloEpyovtal neputtwoelg C3 omnelpapatonabelac [C3
glomerulopathy] Aoyw tng mpogxovoac KaBAAWONCS TOU KAAOUOTOC TOU
oupmAnpwpatog C3 [dominant C3 staining].

Mpoc nepattépw Stevkpivion petaév DDD kat C3GN ta supripata xprlovv
Stepelivnong pe to HM.

EmunpooBeta, to evdexopevo petalotpwdouc IN unelo€pyetal otnv StadopLkn
Sdtayvwon.

Artoucia eEUpNUATWY SLOYVWOTIKWY CUMHETOXNG Tou vedpoU 0€ VOONULO TOU TUTIOU
TNG MAACHATOKUTTOPLKN G SuoKpaoiag.



O2ZTEOMYEAIKH BIOWIA
O0TLkOG KUAWVOpOC pAKkouc 1.4 ek
OoTitng LoToc omoyywdouc TUToU 0 omolog ephapfavel ToAAOUC LUEAOXWPOUG Kal PpEPEL
OLLULOTIOLNTIKO LUEAO METPLO UTTOKUTTOPLKO.
OL KUTTAPLKEC OELPEC AVILITPOOWTIEVOVTOL Kol wPLUAlouV pe dtatpnon tng Baotkig
QPXLTEKTOVIKAC KoL Xwpotaéiac.
H pueAkn oslpd wpLpalel pe nrtiov Babpol otpodr mpog ta apLloTtepd
H epuBpa oelpd amavtatol o vnoideg pe eAadpad motkidia peyEbouc. Hmia SuoepuBpormnoinon
Ta LEYAKAPUOKUTTOPO OITAVTWVTOL OE QVOLLEVOUEVA YLOL TO UALKO eTtimedo Pe LEMOVWUEVN
KOTOVOLLN).
Zidnpoc ota kutTapa Tou SLKTUOU + ALKTUWTEC Lveg + 1.
Epooov mpokeLtal yla EAEYXO TOU OLLUOTIOLNTLKOU HUEAOU ota TAaiola mopompwteivaluiog
ONMUELWVETAL OTL O OVOOOIOTOXNHULKOG EAEYXOC ME T OVTIOWHOTA EVAVTL TWV avtlyovwv CD20,
CD3, CD138, CD56, cyclin D1, twv eAadpwv Kat Bapewv aAUOCEWV TwWV 0VvOCOoPaLPLVWY
£belte:
1). Mwkpa Aspdokittapa CD20+ pe SLApeon HMEUOVWUEVN Katavoun kot Kupiwg CD3+ oe
OUVOALKO TOC00TO 8% OMwCc o€ avTldpaoTikoU TUTOU.
2). MAaopoatokuTTtopa wpipov tumou CD138+ CD567/- cyclin D1?/-pe HOVOKAWVLK)
napaywyn (IgGk) ta omola avantlocovtol HE TAON OXNUATIOHOU oBpoloswv.
Y ToV EAEYX0 TTOAAQTIAWY TOLLWYV TO OUVOALKO TTOCOOTO eKTLHATOL ~12 %
3). Mocootd CD34+ kuttapwv ~ 1-2%
Amnoucia eupnuatwyv apuAosidwonc.
Ta cuvoAlkd avooopopdoAoyika supipata katevBuvouv mpo¢ ( smoldering?) moAAartAoUv
HUEAWMOL. ZUCXETLON UE TLC AOLTTEC KALVLKOEPYOLOTNPLOKEC TIAPAULETPOUC.



OoTtitng LoTtdg omoyywdoug TUmou o omoiog mepthapfavel ToAAoUG
HUEAOXWPOUC Kal PEPEL OULUOTIOLNTIKO PUEAO HETPLA UTTOKUTTAPLKO[H-E x 100]



OL KUTTOPLKEG OELPEC QVTUTPOOWTTEVOVTOL Kol wpLpdlouv pe dtatipnon T Baotkng
QPXLTEKTOVIKAC Kal xwpotaéiac. [H-E x 100]



MAaopatokUTTapA WPLHOU TUTIOU  UE POVOKAWVLKN Ttapaywyn (1gG-k)
TO omola avanmtuooovTal He Taon oxnuatiopol abpoloswv o€
OUVOALKO TT0000TO ~12 % [ k eAadpeg alvooelg x 200].



MAaopatokUTTapA WPLHOU TUTIOU  UE POVOKAWVLKN Ttapaywyn (1gG-k)
Ta omola avantuooovTal He Taon oxnuatiopol abpoioswv o€
OUVOALKO TT0000TO ~12 % [ k eAadpec alvooelg x 200].



ITAVIO LEUOVWHEVA TTAOOUOTOKUTTAPA UE TTapaywyn A
ehadpac aAvooou [ A ehadpec aAbooelg x 200].



MAaopatokUTTapa WPLHOU TUTIOU  UE PoVOKAWVLKN Ttapaywyn (IgG-k) ta omoia
QVOTITUOOOVTOL HE TAON oXNUaTIopoU aBpoicewv o€
OUVOALKO TtocooTto ~12 % [IgG x 200].



MAaopatokUTTaPA WPLHOU TUTIOU  HE HoVOKAWVLKA Ttapaywyn (1gG-k)
ToL oTtolal avamtuooovTal e Taon oxnuatiopol abpoioswv oe
OUVOALKO Ttocooto ~12 % [IgG x 200].



MeTd anod avaokomnon Twv VEPPLKWY VOO LATWYV TIou oXeTi{ovTal e Voo pata
TOU QLLULOTIOLNTIKOU CUCTHUOTOC I} OPYOVOUUEVEC EVATIODETELC KL Ta oTtoia
avodEPOVTAL CUVOTITIKA W €ENC:

1. Otela cwAnvaplomabela - (direct proximal tubular damage - acute
tubular necrosis-like) n omoia cuvdualetal pe cuvdpopo Fanconi

2. Nedppoc puedwpatog (Light chain cast nephropathy-“myeloma” cast
nephropathy)

3. Otela drapeon owAnvaplakn vedpitic (Inflammatory tubural-interstitial
nephritis) xwpic KUAivopou¢

4. Nooog evamnoBeonc eAadpwv Kol BapEwv aAVCOEWV.

5. ApuAosibwaon og oxéon pe eAadpéc kot Bapléc aAloooug,

dev Bewpoupe OtTL pOKeLTaL Yo oadwS SLOYVWOTLKN ELKOVA OTIOLOUSTIOTE
AVWTEPW VOO LATOC.

Heptinstall's Pathology of the Kidney,
7t Ed, 2014



Table 1| Morphological features in microangiopathy

Active lesions

Chronic lesions

Glomeruli

« Thrombi

« Endothelial swelling
or denudation

« Fragmented red
blood cells

« Subendothelial flocculent

material by EM

« Mesangiolysis

« Microaneurysms

Arterioles

« Thrombi

« Endothelial swelling
or denudation

« Intramural fibrin

« Fragmented red blood cells

« Intimal swelling

« Myocyte necrosis
Arteres

« Thrombi

« Myxoid intimal swelling
« Intramural fibrin

« Fragmented red blood cells

Glomeruli

« Double contours of peripheral
capillary walls by LM, with variable
mesangial interposition

« New subendothelial basement
membrane by EM

« Widening of the subendothelial
zone by EM

Arterioles
« Hyaline deposits

Arteres
« Fibrous intimal thickening with
concentric lamination (onion skin)

EM, electron microscopy; LM, light microscopy.

Goodship et al, Kidney
International 2016



Table 2| Morphological features of C3G

Light microscopy
Active lesions
o Mesangial expansion with or without hypercellularity
o Endocapillary hypercellularity including monocytes and/or
neutrophils
o Capillary wall thickening with double contours (the combination of
capillary wall thickening and mesangial increase is referred to as a
membranoproliferative pattern)
e Necrosis
o Cellular/fibrocellular crescents
Chronic lesions
o Segmental or global glomerulosclerosis
e Fibrous crescents
Immunofluorescence microscopy
o Typically dominant C3 staining
Electron microscopy
o DDD: Dense osmiophilic mesangial and intramembranous electron
dense deposits
o C3GN: Amorphous mesangial with or without capillary wall deposits
including subendothelial, intramembranous and subepithelial
electron dense deposits

o Subepithelial "humps" may be seen in both DDD and C3GN

€3G, C3 glomerulopathy; DDD, dense deposit disease; C3GN, C3 glomerulonephritis.
Goodship et al, Kidney
International 2016
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Figure 1| TMA diagnostic flow chart. Following the diagnosis of a TMA, dlinical and laboratory evaluation is required to establish the etiology.
ADAMTS13 activity is urgently required to exclude TTP prior to treatment with eculizumab in adults but is not a prerequisite in children.
Investigation for STEC-HUS should be undertaken in all individuals with suspected aHUS. In all pediatric aHUS, plasma and urinary evaluation for
cblC deficiency is mandatory. All individuals with suspected primary aHUS should have a complete evaluation for complement-mediated aHUS.
Individuals with pregnancy-assodated aHUS and de novo transplantation associated aHUS should also have a full complement evaluation due
to the high prevalence of rare genetic variants described in these subgroups. In other secondary cases of aHUS, insufficient evidence exists to
recommend a full genetic evaluation, although it is noted that rare genetic variants have been described in many of these cases. Rarely, in
severe cases of STEC-HUS resulting in ESRD, rare genetic variants have been described following HUS recurrence in a subsequent renal
transplant. In cases where the role of complement is as yet unclear, the dinician should decide on the evaluation based on the clinical
consequences of positive result (e.g,, listing for renal transplantation as demonstrated by the dotted line). Factor H autoantibodies have been
reported in non-small cell lung cancer, although a causative association with malignancy associated aHUS has yet to be made.'”” 1ary, primary;
Ab, antibody; ACA, anticentromere antibody; aHUS, atypical hemaolytic uremic syndrome; ANA antinuclear antibody; anti-5cl-70, anti-topo-
isomerase | antibody; BMT, bone marrow transplant; CMV, cytomegalovirus; DGKE, diacylglycerol kinase g EBV, Epstein-Barr virus; ESRD, end-
stage renal disease; FACS, flow cytometry; Hb, hemoglobin; Hep, hepatitis; HUS, hemolytic uremic syndrome; LDH, lactate dehydrogenase;
MAHA, microangiopathic hemolytic anemia; MLPA, multiplex ligation-dependent probe amplification; PCR, polymerase chain reaction; Plts,
platelets; STEC-HUS, Shiga toxin E coli HUS; S5tx, Shiga toxin; TMA, thrombotic microangiopathy; TTP, thrombotic thrombocytopenic purpura.
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