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H ONB eival cuyvr ermurAokr otoug
atpatoAoyikoug acBeveig, e101ka
OTOUG ACOEVEIG PE ALMATOAOYIKEG
KakonBeleg, kal oxetileTal pe
uPnAd moocootd voonpeotTnTag

kKat Ovnrotntac.




Enimtwon ONB o€ atpatoAoyLKEC KAKONOELEC

*  Avadpouikn HEAETN apaATPNONG UE
482,016 CULUUETEYOVTEC UE
TTPWTOOLYVWOUEVN Kakondela kal idLo
aplOuo controls.

*  Meéon nAwia: 77.5€tn
* MEéoog xpovog napakoAovBbnong: 4.1 €tn.

» Metd ano npooappoyn Twv SeS0UEVWV YL
AaAAec petaPAntec (nAkia, pUAo, PuAn,
OUVVOONPOTNTEC), TO MOAAQMAG HUEAwuUQ
gixe tov uPnAotepo 5-etn kivbuvo ONB.

Miyamoto, Y.; Andes, L.J.; Koyama et al. Association Between Cancer and Incident Acute Kidney Injury Among Medicare Fee-for-Service Population. Kidney Med. 2025

1-Year Cumulative
Incidence of AKI, %

5-Year Cumulative
Incidence of AKI, %

Cancer Site N (95% CI)* (95% CI)*
All cancers 482,016 4.8 (4.7-4.9) 19.8 (19.6-19.9)
Site-specific
Pancreatic 15,297 5.0 (4.7-5.4) 13.0 (12.4-13.5)
Lung and bronchial 72,274 4.9 (4.7-5.0) 14.3 (14.1-14.8)
Gallbladder and biliary 3,025 7.1 (6.3-8.1) 178 (16.4-19.1)
Liver 5,479 6.1 (5.5-6.8) 17.2 (16.2-18.2))
Stomach 6,255 5.5 (4.9-6.0) 17.6 (16.7-18.6)
Qvarian 7,665 4.4 (4.0-4.9) 18.2 (17.3-19.0)
Rectal 9,678 6.8 (6.3-7.3) 22.9 (22.0-23.7)
Colon 46,133 5.6 (5.4-5.8) 21.4 (21.0-21.8)
L ymnhama 07120 R B (AR a\ 71 X
Renal pelvic and ureter 1,951 10.0 (8.8-11.4) 32.8 (30.7-34.8)
Multiple myeloma 11,679 2.4 (8.9-10.0) 32,6 (31.7-33.4)
Bladder 37,584 7.2 (6.9-7.4) 279 i2'?.5-28.45
Kidney 17,989 75 (7.1-7.9) 28.9 (28.2-29.5)
Uterine 16,208 45 (4.2-4.9) 18.9 (18.3-19.5)
Breast 94,506 2.9 (2.8-3.0) 15.9 (15.6-16.1)
Prostate 109,154 3.7 (3.6-3.8) 20.8 (20.6-21.1)
All Cancers M 0.84 [0.84, 0.85)
Pancreatic o 0.53 [0.49, 0.56]
Lung and bronchial 0.58 [0.56, 0.60]
Gallbladder and biliary —e—i 0.70 [0.61, 0.80]
Liver i 0.69 [0.63, 0.77]
Stomach R 0.70 [0.64, 0.77]
Ovarian —— 0.99 [0.91, 1.08]
Rectal ot 1.05[0.99, 1.13]
Colon fof 0.88 [0.85, 0.91]
Lymphoma roi 0.96 [0.92, 1.00]
Renal pelvis and ureter ——oi 1.11 [0.93, 1.32]
[ Muttiple myeloma et 136128, 144 |
Bladder of 0.95 [0.92, 0.99]
Kidney foi 1.05[0.99, 1.10]
Uterine [ 1.02[0.96, 1.07]
Breast o 0.88 [0.86, 0.90]
Prostate » 0.84 [0.83, 0.86]

0.5

1.0 15 20

Adjusted sdHR for AKI




10 cancer diagnoses most strongly associated with acute kidney injury

« 163.071 aoBeveic ue ——

‘ ’ Myeloma = 4,244 430  (3.83,4.82)
TPWTOOLAYVWOUEVN Bladder 1] 3.811 369 (3.28,4.16)
KakonUgeLa Ttou EEKLVAVE Cervix = 1,714 347 (290,4.14)
Gspane (o Leukemia = 5,766 3.39 (3.02, 3.80)

’ Bones/Joints . 242 293 (1.85,4.63)

Peritoneal . 311 2.77 (1.92, 3.98)

° MéGI’] I’])\LK'LOLI 62 éTI’] Biliary | 1,217 261 (2.14,3.18)

Ut [ 3,239 2.55 (2.21, 2.96)

. At B 1,031 2.48 (1.98, 3.11)

> AO'I?EVEL( ue MM ko dney ] 2,021 2.43 (2.07, 2.84)

Asuyauuia Eyouv uynio
5-etn kivéuvo yia ONB. 0.5 15 2 25 3 35 4 45 5
1 Breast (referent group, n = 38, 217)

Kitchlu, A.; McArthur, E.; Amir, E.; et al.Acute Kidney Injury in Patients Receiving Systemic Treatment for Cancer: A Population-Based Cohort Study. J. Natl. Cancer Inst.2019, 111, 727-736.




Avénuevn Ovnrotnta avaloya pe to otadio tng ONB:

>tddlo 1 2 36%
>tddo 2 2 49.3%
>tado 3 2 49.6%

Auvénpévn Bvnrotnta acOevwv pe ONB nov
Xpertaotnkov vedpikn unokataotaon = 57.2%

Cumulative survival

Log rank test: P<0.0001

AKI st. 2

30
Days
Cumulative survival

Log rank test: P<0.0001




Juvenelec ONB otouc atpatoAoyikouc o.cBeveic

s Augnuévog Kivbuvoc TogikotnTagc XMO

¢ Kivduvocg d1aKkoTTr|¢ Bepartreiag

s XpAon MIKPOTEPWY OOCEWV 1 EVAAAAKTIKWY QAPUOAKEUTIKWY OXNMATWY PJE HIKPOTEPO KivOUVO
VEQPOTOCIKOTNTAG, OAAG KaI JIKPOTEPN ATTOTEAECUATIKOTATA

% 2TEPEI TNV OUPMETOXN O€ duVNTIKA "OWTNPIEG KAIVIKEC DOKIMEC

s Augnuévog kivouvog XNN oToug eTTIBIoavVTES a0BEeVEIC, N oTToia OXETICETAI UE MEIWMNEVN
eMRiwon Kal TToI0TNTa (WG




Causes Pathophysiology
Malignancy-related injury

Vasoconstriction;
dehydration

Hypercalcaemia

Tumourinvasion  Tubular compression

Extramedullary  Tubular compression

haematopoiesis

Tubular obstruction;
glomerular injury; tubular
injury; vascular injury

Paraprotein

Thrombotic
microangiopathy

Complement activation

Treatment-related injury

Tubular obstruction;
vasoconstriction; tubular
toxicity

Tumour lysis
syndrome

Nephrotoxic Cellular toxicity; interstitial

chemotherapy nephritis; capillary leak
syndrome; glomerular injury
Thrombotic Direct endothelial toxicity;

microangiopathy immunity-mediated injury

Mnxaviopoi vedppilkng BAABNC o aoBeveic HE OULUATOAOYIKEG KAKONOELEC

Treatment

Hydration; bisphosphonate; RANKL
inhibitor

Chemotherapy

Chemotherapy

Hydration; chemotherapy;
extracorporeal removal
of monoclonal protein

Chemotherapy; anti-complement
therapy

Hydration; anti-uric acid therapy;
phosphorus binder

Withdrawal of toxic agent;
corticosteroids in some cases

Withdrawal of toxic agent;
corticosteroids in some cases;
anti-complement therapy; plasma
exchange in some cases

Bridoux F et al. Kidney injury and disease in patients with haematological malignancies. Nat Rev Nephrol.2021 Jun;17(6):386-401.




Mnxavicpoi kot aitia veppikng BAABNG o€ acOeVELC LE OLUOTOAOYLKEC
KOKONOELEC

. Napanpwrteivn (MM, Aéppwpa, MGRS)

. YnepaoBeotiatpia

. Ainbnon vedppol amod VEOTTAACUATIKO OYKO
. 20vépopo Auoncg oykou (TLS)

. Nedpotofika pappaka XMO

. HSCT




1. Napanpwteivn
*%* 20-50% Twv aoBeVWV pe TIOAATAG HUEAWHA Ttapouctdlouv ONB
» Cast nephropathy
» Eyyuc ocwAnvaplakn BAaBn

» Inelpaportonadelec (vooog evanobeonc ehAadppwyv alvoidwv, AL apuvlosidwon)

Nat Rev Nephrol 2011;8(1):43-51.The pathogenesis and diagnosis of acute kidney injury in multiple myeloma.Hutchinson CA et al.International Kidney and Monoclonal Gammopathy Research Group




The NEW ENGLAND JOURNAL of MEDICINE

Glomerulus Distal
r " ~| convoluted tubule

Glomerular
manifestations

Kappa \ Heavy Proximal
or lambda or || immunoglobulin convoluted tubule
light chains chains
Proximal
| straight tubule Obstruction
Urine albumin _ Urine albumin el | (cast formation)
2g/d Pps2 5
% g/day g/d?y descending limb Thick
ascending limb
Deposition of light chains or monoclonal Proximal tubulopathy THP
immunoglobulins, leading to glomerulopathy Endocytosis of LCs, leading to acute
and proteinuria (urine albumin typically >2 g/day) tubular injury and fibrosis
¥ Endocytosis of LCs, leading to Fanconi’s
syndrome with or without acute kidney
injury Thin
Glomerulopathy ascending limb
AL amyloidosis
AH amyloidosis
Monoclonal immunoglobulin deposition
disease (light-chain, heavy-chain, or both)
Proliferative GN with monoclonal IgG deposits Loop of Henle
Monoclonal cryoglobulinemia
Membranoproliferative GN Cast nephropathy
3 dloraeralonath LCs bind with THP, forming insoluble casts
g. ; PR that obstruct tubular lumen and elicit local
Fibrillary GN inflammation, leading to acute kidney injury
Immunotactoid glomerulopathy with or without chronic kidney disease

Mitchell H. Rosner and Mark A. Perazella.Acute Kidney Injury in Patients with Cancer. N Engl ] Med 2017;376:1770-81.
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Cast nephropathy

s H o ouyvn vedpikni PAaPn os aoBevelc e

HUEAwpa eival n cast nephropathy (MCN).

» O oxnuatiouog twv kuAivépwyv otnv MCN TTY V'Y

TPOKUTITEL Ao tn guvdeaon tou tunuatoc CDR3 complex
(complementarity determining region 3) tnc¢ |

Cubilin-megalin

. Endosome'

ustaBAntnc meptoyxnc twv FLCs otnv

oupouodoulivn (mpwteivn Tamm-Horsfall);

» KaBe ehadpa aAvoida €xel pia povadikr) oudo ﬁLysosomeV (o2

((®g\

L 09

YLOl TO OXNHATLOMO KUALVOpwV, n omola . Fodm
kaBopiletal ano tnv aAAnAouyxia otnv mepLloxn ‘

CDR3.

tubule cell

* Tubulointerstitial * Morphological alterations
of proximal tubule
epithelium

inflammation
* Fibrosis

Bridoux F et al.Kidney injury and disease in patients with haematological malignancies. Nat Rev Nephrol.2021 Jun;17(6):386-401.

Massive FLC endocytosis -

TRedox !
pathways

o / ‘
Secreted :

.@ g .—lmcm !
/ |

\ TTLR2, TLR4and TLRE) |

N :
@ @

THO, —>

Tubular
___ atrophy

,,,,,,,,,,,,,,,,,,,,,,,,

Interstitial
inflammation

Migration into
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CrCl > 40 mimin D:J :ii::;:)
0.8 - CrCl < 40 mi¥min == 192 120 (63%)
£
3
L H vedpkn Asttoupyia Katd tn Stayvwon EXEL GNLOVTLK CUOXETLON % 0.6 -
HE TNV eMBiwon Twv acOevwv Kal N arokaTaoToon TN¢ VEPPLKNC L s Median: 43 months
4 14 14 I I 8 '
BAaBnc eival kaGoploTIKOC TOPAYOVTOC YLO TNV UXKPOXPOVIA 5
enBiwon. 0.2 1
, , o ) , ) Y Y R ———
O H éykaupn dtayvwon kal Bepameia eival kplowun, kabBwe ywpic 0 20 40 60 80 100 120
vpriyopn ueiwaon twv FLCs otov 0pé n MCN umopei va 08nynoetL o€ TR O

VEQPLKN QVENMAPKELX OE dtaotnua eBdouadwv.

N # Events

4 ’g‘fs. . - » bt Group 1~ 943 395 (42%)
: LT 08T XY s S e Group 2 103 58(%6%)
o - el e, - ) ; G 3 - 89 62(T0%
i S Group 1, CrCI>40 at e el
P e g ® - - 4'/4,0 > "5 is ' 4 d - E
R R R T e ;3 . 1agnosis; 2
DRI s Group 2, CrCl<40 at :
o’ g . - T : . . . 7
y oL ol oo PRI 4z diagnosis but improved -
b NS W Sk e s Wd
/’*"{j" e A A to >40 after therapy; 3 04+ ,
Dty X« xS s e R R R P o ® Median: 33 month
8 ey 75, T T O K Gl‘OLlp 3 CrCl<40 at [ edian months
o e 44?; g v, - o o ' 2 a
) - ! 2> | - - E Aa ‘{' . . . -
S R e D TR diagnosis and remained 0.2
Ll e ', g 2
C o <40 after therapy.
0.0 —T T

’ |
0 20 40 60 80 100

Gonsalves WI et al. mprovement in renal function and its impact on survival in patients with newly diagnosed multiple Time since diagnosis (months)

myeloma. Blood Cancer Journal 2015



https://www.nature.com/bcj

g 1001 Q] - of
¢ H ouoxétion tng peiwong twv FLCs otov N 5o
14 14 14 .2 8
OPO UE TNV QOKATAOTAON TNG VEDPLKNG §8 £ |
BA&BNC givat ypappik otouc aoBeveic 58 © H
“.E M M . S 201 g -
g
" Renal recovery - 6 Pez-rocentage r:%uction ir?.%LC - 033012 160
B B
g 100 -
s [o va emiteuydei veppikn 2w Za
anokataotaon kata 80%, analteital 2% .| §_m |
60% uciwon twv emunédwyv FLCs ueoa o€ B, §
21 pépec. - 2™
& o
o No Yes i 0 20 40 60 80 100
Renal recovery Percentage reduction in FLC - Day 21

Hutchison CA et al.Early Reduction of Serum-Free Light Chains Associates with Renal Recovery in Myeloma Kidney. JASN 2011 June;22(6):1129-1136.




Avtipetomniony ONB e MCN

» XMO (VCD, Daratumumab)

» Xoprynon uypwv pe otoxo dtoupnon >3l/day

» Anoduyn vedpotolikwyv pappakwv (NSAIDs, ACEi,apwv/6ec), Stoupntikwy Kat oklaypadikov 1V
» ?PLEX = 8¢ev €xel Bpebel kKAWIKO 0deNOC

» High cut-off haemodialysis (HCO-HD) = avtikpouOpeva omOTEAECUATA OTLC LEAETEC

Bridoux F et al. Kidney injury and disease in patients with haematological malignancies.Nat Rev Nephrol.2021 Jun;17(6):386-401.




Eyyuc cwinvapromadera

A. OL maBoyoveg FLCs pmopel va tpokaAEcouv dueon toéltkotnta oto
EYYUC owAnvaplo pEocw evepyoroinong odwv pAeyLOVAC KoL Ttapaywyn
napaywyng epAeypovwdwv kuttapokivwy (IL-6, IL-1B) TNF kat TGF-f1 2>
O2N

B. 2Uvépouo Fanconi: Aduvapia petaBoAlopou (avtoxn otnv
TIPWTEOAUON) TWV HOVOKAWVLIKWY eAadpwVv aAucidwyv oTo eyyuc
OWANVAPLO UE OXNUOTIOMO KPUOTAAAWYV I EYKAELOTWY =2 AMWAELN
apLvoEEwy, YAUKOING, dittavOpakikwy, pikpou MB npwTteivwv Kot
dwodopou ota ovpa.

o OLTEPLOOOTEPOL 0L0BEVELC £XOUV apyn, TTPOOSEVTLKA ETILOEVOUUEVN
XNN, evw Ayotepo amo 20% napouvaoidlouv ONB.

o MoVvOKAWVLIKEG K-eEAadpEC aAuoideg og >90% TWV TMEPLOTATIKWV.
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Bridoux F et al.Kidney injury and disease in patients with haematological malignancies.Nat Rev Nephrol.2021 Jun;17(6):386-401.




consensus |

EXPERT CONSENSUS DOCUMENT

The evaluation of monoclonal gammopathy
of renal significance: a consensus report

of the International Kidney a . . oo ' A :
Caimapathy Researdh oror diseases. Accordingly, in this Expert Consensus Document, the IKMG redefines MGRS as a clonal

et e e e proliferative disorder that produces a nephrotoxic monoclonal immunoglobulin and does not meet
reneamg cers i cenpenoin s DIEViOUSLY defined haematological criteria for treatment of a specific malignancy. The diagnosis of

Abstract | The term monoclonal gammopathy of renal significance (MGRS) was introduced by the
International Kidney and Monoclonal Gammopathy Research Group (IKMG) in 2012. The IKMG met in
April 2017 to refine the definition of MGRS and to update the diagnostic criteria for MGRS-related
diseases. Accordingly, in this Expert Consensus Document, the IKMG redefines MGRS as a clonal

proliferative disorder that produces a nephrotoxic monoclonal immunoglobulin and does not meet S

previously defined haematological criteria for treatment of a specific malignancy. The diagnosis of ’Q’ MGU S

MGRS-related disease is established by kidney biopsy and immunofluorescence studies to identify the

monotypic immunoglobulin deposits (although these deposits are minimal in patients with either C3 </ .

glomerulopathy or thrombotic microangiopathy). Accordingly, the IKMG recommends a kidney biopsy ’0‘ SmOIderlng MM
in patients suspected of having MGRS to maximize the chance of correct diagnosis. Serum and urine

protein electrophoresis and immunofixation, as well as analyses of serum free light chains, should also ‘0‘ :

be performed to identify the monoclonal immunoglobulin, which helps to establish the diagnosis of & SmOlderlng CC M
MGRS and might also be useful for assessing responses to treatment. Finally, bone marrow aspiration

and biopsy should be conducted to identify the lymphoproliferative clone. Flow cytometry can be \/

helpful in identifying small clones. Additional genetic tests and fluorescent in situ hybridization studies ’0‘ LOW—grade CLL Or 1ymph0m a

are helpful for clonal identification and for generating treatment recommendations. Treatment of
MGRS was not addressed at the 2017 IKMG meeting; consequently, this Expert Consensus Document
does not include any recommendations for the treatment of patients with MGRS.

Nature reviews | Nephrology Volume 15 | JANUARY 2019




v 'Eyxuon HOVOKAWVLKWV
ehadpwv aAvoidwv amno
aoBeveic og movtikia mpokaAel
napaywyn tou iétou turou
vewpikn¢ BAaBnc (cast
nephropathy, evanoBson
apuAoeldbouc n kapio PAAPN)
OTO TTOVTIKL LLE AUTH TOU
aoBevouc.

Human

MCD

LCDD

Crystalglobulin-
induced nephropathy

AL amyloidosis

N Engl ] Med. 1991;324(26):1845. Nephrotoxic potential of Bence Jones proteins. Solomon A et al
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REVIEW ARTICLE ||

Julie R. Ingelfinger, M.D., Editar

Monoclonal Gammopathy of Renal
Significance

Nelson Leung, M.D., Frank Bridoux, M.D., Ph.D., and Samih H. Nasr, M.D.

The

NEW ENGLAND JOURNAL of MEDICINE

N ENGL ) MED 384,20 NEJM.ORG MAY 20, 2021

A

AL amyloidosis

Misfolded LCs
and
LC fragments

S

Positively
charged or
glycosylated LCs

PGNMID

Entrapment in glomeruli a4 g

Com plemeit activation w

Deposition of
immunoglobulin plus
complement proteins

LCPT

—_——— Thrombotic microangiopathy
Crystallization

T

Resistance to
PT proteolysis

Endothel |a| cell injury
. M

A
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« 9 ‘
LCs with o% =) . .
p o i Cytokine production
peculiar VL N and complement
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" activation .
Low-grade B-cell or /
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| g CAP activation
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2uyvotnta dtadopetikwv tinwv MGRS

Amyloidosis AL 64% Non-amyloidosis MGRS 36%

MIDD 53%
PGNMID 14%
LCPT 11%
onoclonal fibrillary GN 4%

* Immunotactoid GN 4%

* C3 glomerulopathy with monoclonal gammopathy 7%

* Cryoglobulinemic GN 5%

<&

L)

CR)

L)

CAR)

L)

L)

Alessandro Gozzetti et al. Monoclonal gammopathy of renal significance (MGRS): Real-world data on outcomes and prognostic factors Am J Hematol. 2022;97:877-884.




MHXANIZMOI NE®PIKHZ BAABHZ AMO NAPAMNPQTEINH

H
L8

AL amyloidosis SR NN, e
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o’
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Mn @uotodoyikn avadinAwon TPANATOC TNG

HoVOKAWVLIKN G eAadpac alvaoidac (LC) odnyel oto P
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Leung N et al.Monoclonal Gammopathy of Renal Significance.nEnglJ Med 2021;384:1931-1941




MHXANIZMOI NE®PIKHZ BAABHZ ANO NAPAMPQTEINH
MIDD (Monoclonal Immunoglobulin Deposition Disease)

Monoclonal immunoglobulin deposition disease Heavy-chain variant of MIDD
(LCDD)

o MoVOKAWVLIKEC LCs pe aouvnOLoTa XapaKTNPLOTLKA TNG o Amoucia otad€pou Tunuato¢ tn¢ Baplac
HETABANTAC IEPLOXNC, OTIWC USPOWOBa apitvoééa, FeTikO aAvoibag tn¢ LOVOKAWVIKAC avocoodalpivng
@oprtio n avwuaAn yAvkoluAiwon. Ot LCs evamotiBevtal otig mtov epmnodilel tn ovvdeon pe tnv LC
OYVELOKEC, OTIELPOAOTIKEG KAl CWANVAPLOKES BACLKES ETILTPETOVTAC TNV EKKPLON EAeUTEpwV Bapewv
HEUBpAvVEC. aAugidwv.

LCDD (MIDD) N

» lMpwrteivoupla, umeptaon, ONB

o 0.M. Olwdnc omELpAUATOOKANPUVOHN KOL TIAXUVON
CWANVOPLAKWY HEUBpAVWV

Positively
charged or
glycosylated LCs

o H.M. Apopdec evamoBEoeLc 0TI CwWANVAPLAKEC BM +/-
OTIELPOATIKEC BM, pecayyelo

Leung N et al.Monoclonal Gammopathy of Renal Significance.nEnglJ Med 2021;384:1931-1941




MHXANIZMOI NEDPIKHZ BAABHZ ANO NAPANPQTEINH

Proliferative glomerulonephritis with monoclonal immunoglobulin deposits (PGNMID)

> IMELPOAMATIKES EVATTOBEGELC LOVOKAWVLKAC avocoodalpivne, cuxvotepa 1gG3k fy IgG3A.

» Nedbpwolkd ocuvdpopo, pkp.atpotovpia ,ONB/XNN

+ Arnoucoia aviyvVeUolung nopanpwteivng o€ 0po Kat oupa N nadoAoyikou kAwvou otov MO.

PGNMID

Entrapment in glomeruli .
° 0.M. MPGN i

. . ) Complement activation
|.F. ZrelpOapaTIKEC EVAMOOETELC LOVOKAWVLIKNG Ig

Deposition of
immunoglobulin plus
complement proteins

Leung N et al.Monoclonal Gammopathy of Renal Significance.nEnglJ Med 2021;384:1931-1941




MHXANIZMOI NEDPIKHZ BAABHZ ANO NAPANPQTEINH

Type I-1l Cryoglobulinaemic GN

» Mpwteivoupla, pikp.oapatoupia, unteptacrn, ONB/XNN

O.M. MPGN n evdotpiyoetdikni umtepmAaotikn 2N,
evbotpLyoeLldikol Bpopupol

o @

Lymphoid Organ > Blood > Microcirculation
Monoclonal IgM Monoclonal 1gG

-Type 1
Cryoglobulinemia

Cryoglobulin aggregates
Small-vessel vasculopathy
No complement deposition

Mechanical thrombosis

" lineage -
................ > Type ll
Cryoglobulinemia

Monoclonal IgM + Polyclonal 1gG

cl lobuli ;I C

p
Small-vessel vasculitis

Complement deposition
Inflammatory ischemia

Typelll
Cryoglobulinemia

Polyclonal IgM + Polyclonal IgG

g _
3 ) Th cells
@ Proinflammatory cytokines

@ Complement components

Patrice Cacoub et al.Cryoglobulinemia — One Name for Two Diseases.N Engl J Med 2024;391:1426-39-1941




www.kidney-international.org nephrology image

Peripheral blood smear as a diagnostic clue to type  |[® cnecxsorupaes
| cryoglobulinemia
Evangelia Charitaki' and Konstantinos Liapis”

'Nephrology Department, University Hospital of Alexandroupolis, Alexandroupolis, Greece; and *Hematology Department, University
Hospital of Alexandroupolis, Alexandroupolis, Greece

Figure 1| Peripheral blood smear (May-Griinwald-Giemsa stain,
original magnification X 1000) showing deposits of a lightly
stained grayish, pink substance between red cells (arrows)
suggestive of cryoglobulin precipitation. To optimize viewing of R ———
this image, please see the online version of this article at www.

kidney-international.org.

Kidney International (2025) 108, 951




2. YnepaoBeotiotpio

o Yuyvotepa oe MM, vooo Hodgkin kot non-Hodgkin Aépdwpa.

o Y10 MM mpokaAeitatl Aoyw aAAnAenidpaonc Twv HUEAWUATIKWY KUTTAPWV LE TO OOTLKO ULIKpOTIEPLBAAAOV TTOU
npokaAet avénon tnc dpaotnplotntac twv ooteokAaotwv (Ekkpion RANKL amo ta mAaocuatokuttapa) Kol
KOTOOTOAN TwV 00TE0BAQOTWV.

o Yta Aepdpwpata mpokaAeital AoOyw gvepyornoinong amo ta kutrapa tov Asupwuatog tne la-hydroxylase twv
UAKPO@AywV Kol auénUeEVNC mapaywync KAAottptoAncg.

[ 3 ¥ AKI in Hypercalcemia (Mechanism) ) 'ISN
o Mnyaviguoi veppikric BAaBng: ‘

» Meiwon GFR uéow ayyeloouonoonc npooaywyou aptnptdiou % )m“”'xgg
» AvaotoAn cuuuetagopea Na-K-2Cl oto moyU aviov okEAOC TNG ayKUANG it i s

Tou Henle ue npokAnon vatptoupnonc Ko UoYKatUioc. o o v
» Yroykaiuio AOyw vouTiac Kol EUETWYV TTOU TTPOKXAEL n unepaoBeatiatuio. — (

Pawar NH et al. Am J Kidney Dis. 2017 Nov;70(5):A12-A15. Infographic by ¥ @ironkens

Bridoux F et al.Kidney injury and disease in patients with haematological malignancies.Nat Rev Nephrol.2021 Jun;17(6):386-401.




YnepaoBeotiapia

AvTIUETWTILON:

% Xopnynon vypwv pe otoxo dtovpnon >31/day
+»» KaAdottovivn (taxeio 6paon)
* Alpwodovika (zolendronic acid, pamidronate)

+* Denosumab (Avtiowpa €vavtt RANKL)

s Koptikootepoeldr) (0€ MEPUTTWOELG AUENUEVNG KAACLTPLOANG)

Bridoux F et al. Kidney injury and disease in patients with haematological malignancies.Nat Rev Nephrol.2021 Jun;17(6):386-401.




3. AiOnon vedpikolL MAPEYXUHATOC

* H dwnBnon tou vedpou amod AEpudwpa eival cuxvo EUPNUA OTLG VEKPOTOUEC aocBevwy e mpoxwpnuevo non-Hodgkin
Aépdwpa (63-90%), wotooco n veppikn dtndnon eivatl cuvndwg UMOKALVIKI).

» ONB o¢ aoBeveic pe non-Hodgkin Aépdwpa avadépetal oto 6-12% Twv AoBeVWV KoL CUXVOTEPA TIPOKAAELTOL Ao
Eupeoca aitia (amoppaén amo orntoBonepitovaikouc Asupadeveg, XMO, RT, MGRS).

» ONB Aoyw apeong 6tOnong tou vedpou npokaAeital, cuvnOwe, amo aupoteponAsupn kat diaxutn Stnon tou
Sdiapeocou otov anod kuttapa Aspdpwpatog (interstitial pattern) kat mpokaAel avénuévo peyebog vedbpwv
OUTTELKOVLOTLKAL

= ouuTieon owAnvapilwyv KoL IEPLOWANVAPLAKWY TPLXOEWOWV =2 cwAnvaplakn anodpatn Kot avénon ayyeLlokng
avtiotaong

» Ta Aepdwpatika KUTTapa Urnopel va evtomilovtal amokAELOTIKO UECQ OTA OTIELPAUATIKA KOl TIEPLOWANVAPLOKA
TPLYOELON XWPLC TpooBoAn tou Siapeoou Lotou (intraglomerular type) 2 cuvnBwc xwplic vebpopeyoiia kot
Alyotepo ouxva npokaAei ONB

Cancer 1987 Aug 15;60(4):827-37.An autopsy study of 1206 acute and chronic leukemias (1958 to 1982) Barcos M, Lane W, Gomez GA et al.
Bridoux F et al.Kidney injury and disease in patients with haematological malignancies.Nat Rev Nephrol.2021 Jun;17(6):386-401.
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Insights Imaging 2022 Aug 13;13:131. Multimodality imaging of renal lymphoma and its mimics.Trinh Nguyen,Akshya Gupta, Shweta Bhatt




4. Zuvdpopo AUonc 6yKkou

Purine metabolism
Tumor lysis syndrome(TLS): NMpokUTITEL ATTO TNV AneAeVBEpwon

, . . . , . Inosine
EVOOKUTTOPLWY NAEKTPOAUTWYV Kol VOUKAEIKWV 0EEWV Ao Kakonon
KUTTOpa tou AUovtal Aoyw XMO 1 ortavioteEpo AUTOUATAL. I
» Auvénuéva enimeda ouplkol 0€€0¢, KaAlou kol dwodopou oTo Ky osan G
aipa kat f'mtadnc vnacBeotiapia. l 7=
> ONB Adyw kabilnonc ouptkol of€oc fi dwaodopkol acBeotiou Xanthine
ota cwAnvaptla kot arnodpaén. l
p (o)
Uric acid

Cairo MS et al Recommendations for the evaluation of risk and prophylaxis of tumour Iysis syndrome (TLS) in adults and children with

®
bjh british journal of haematology

malignant diseases: an expert 1.1.5 panel consensus 2U10;149:575-30



2Uvépopo AUonG GyKou

v YnAdc kivbuvoc mapatnpeital oe kakorBOeleg pe peyalo, xnuelocvaiobnto kapkviko doptio mou
EXOUV aUENUEVO pUBLIO TTOAAATMAQCLACLOU, OTIwC To AEu@wua Burkitt,n oeia pueAoyevnc kot n oeia
AguobBAaotikn Asuyaiuia.

v XAA 6tav yopnyeitat Venetoclax

v'MM 6tav yopnyeitou Carfilzomib.

Cairo MS et al Recommendations for the evaluation of risk and prophylaxis of tumour Iysis syndrome (TLS) in adults and children with

®
bjh british journal of haematology

malignant diseases: an expert 1.1.5 panel consensus 2U10;149:575-30



Tumor Lysis Syndrome

|

Risk Factors Laboratory diagnosis Management

At least 1clinical
Large tumor burden kg g Aggressive intravenous hydration

High lysis potential

Marked increase LDH 1 (e L n

e A/
Pre-existing CKD/AKI ' Medical management of electrolyte
Hypotension Arrhythmia ©  abnormalities
Volume de pletlon T Uric acid therapy:

Nethm“‘ exposure . %1 allopurinol or rasburicase
Acidic urine Seizure

HD for refractory hyperkalemia,
& or symptomatic hypocalcemia

Reference: T. Barbar, |. Jaffer Sathick - ) . : ; ;
ACKD. 2021 Conclusion: TLS is an oncologic emergency characterized by hyperkalaemia, hyperphosphatemia,

_. hyperuricemia and hypocalcaemia due to tumor cell lysis. These abnormalities can lead to cardiac
VA by Priti Meena, MD arrhythmias, seizures and death. IV hydration, allopurinol and rasburicase are cornerstones
W @Priti899 of prevention and management.

Barbar T. Sathick IJ. Tumor Lysis Syndrome. ACKD September 2021; (28)438-446



https://www.akdh.org/issue/S1548-5595(20)X0006-1

2Uvépopo AUonG GyKou

s Ektiunon kwvéuvou TLS avadoya e tov TUTTO TNC KakoNJEeLaC, TNV EKTAON TOU OYKOU KOl TOl
EPYAOTNPLOKA EUPNUATA

=2 Low risk <1%
- Medium risk 1-5%
— High risk >5%

Cairo MS et al Recommendations for the evaluation of risk and prophylaxis of tumour Iysis syndrome (TLS) in adults and children with

®
bjh british journal of haematology

malignant diseases: an expert 1.1.5 panel consensus 2U10;149:575-30



Recommendations for the evaluation of risk and prophylaxis of tumour lysis syndrome
(TLS) in adults and children with malignant diseases: an expert TLS panel consensus

Acute
leukaemia

lymphoma/ |
stic
e leukaemia

e

WBC WBC WBC
<25x 109 225 x 10%1 2100 x 10%)
<100 x 10%

[ ]
b h Br J Haematol, Volume: 149, Issue: 4, Pages: 578-586, First published: 25 April 2010, DOI: (10.1111/j.1365-2141.2010.08143.x)
J british journal of haematology




Recommendations for the evaluation of risk and prophylaxis of tumour lysis syndrome
(TLS) in adults and children with malignant diseases: an expert TLS panel consensus

(A)

H reAIkn ekriunon rou kivéuvou yia TLS Baaoilsral oTn
VEPPIKI AgiTOUpyia.

» Aobeveic ue vooo xaunAou kivouvou (LRD) €xouv
evoldueoo Kivouvo (IR) yia TLS otav uttdpxel VEQPIKN
OuoAcIToupyia Kal/f} VEQPIKN TTPOCBOAN.

» AoBeveic ue vooo evdidueoou Kivouvou (IRD) £xouv uwnAo
Kivouvo (HR) yia TLS étav uttdpxel ve@pikr) SuaAEIToupyia
Kal/fy ve@PIKA TTPOCBOAN i €Xouv augnuéva eTTitreda
OUPIKOU OCEOG, PuOPOPOU 1 KaAiou

(]
b h . ) Br J Haematol, Volume: 149, Issue: 4, Pages: 578-586, First published: 25 April 2010, DOI: (10.1111/j.1365-2141.2010.08143.x)
british journal of haematology




2UvOpoMO AUONG OYKOU

AvVTIUETWTTION:

J Evuddtwon pe vypd IV

L NpoduAakTikn xopynon avaotoAéwyv tnc oéetbaonc
tnc¢ éavdivnc (aAAomoupvoAn, febuxostat)

(d Rasburicase (avaocuvbuvaougvn oésidbaon tou ouptkou

oé€oc) mpv tn XMO oe aoBeveic pe nén vPnAa enineda
ouplkoU. OupKo o€V - AAAavtoivn (6ltaAuth)

110XI o EAAetyn G6PD

|Adcninc II
!

Hypoxanthine

; X hine
Allopurinol ) s
Oxidase

Uric Acid
p—

=

,
|Guanine
P

Xanthine

y
| Allantoin +CO, + H,0,




5. ONB ano ¢pappaka XMO

Table 3. Common Anticancer Drugs Associated with Acute Kidney Injury.*

Medication
Chemotherapeutic agents

Cisplatin
Ifosfamide

Pemetrexed

Methotrexate
Pamidronate
Zoledronic acid

Targeted agents
Anti-VEGF drugs

Tyrosine kinase or multikinase inhibitors
(sunitinib, sorafenib, pazopanib)

BRAF inhibitors (vemurafenib and
dabrafenib)

ALK inhibitors (crizotinib)

Immunotherapeutic agents

Interferons
CTLA-4 inhibitors

PD-1 inhibitors

Chimeric antigen receptor T cells

Mechanism of Action

Cross-linking and interference with DNA replication

Nitrogen mustard alkylating agent; inhibition of DNA
synthesis through DNA strand-breaking effects

Antifolate agent; inhibition of dihydrofolate reductase,
thymidylate synthase, and glycinamide ribonucleo-
tide formyltransferase

Antifolate agent; inhibition of dihydrofolate reductase

Pyrophosphate analogue; associated with moderate
FPPS inhibition

Pyrophosphate analogue; associated with potent FPPS
inhibition

VEGF-receptor antibody or soluble receptor; inhibition
of VEGF signaling

Inhibition of tyrosine kinase or multikinase signaling,
with activity against RAF kinase and several receptor
tyrosine kinases (e.g., VEGF, PDGF)

Inhibition of the mutated BRAF V60OE kinase that leads
to reduced signaling through the aberrant MAPK
pathway

Inhibition of the mutated anaplastic lymphoma kinase

Activation of STATSs, which are transcription factors that
regulate immune system gene expression

T-cell activation by antibody blocking CTLA-4 receptor

T-cell activation by antibody blocking PD-1 receptor

T-cell targeting of specific tumor-cell antigens

Renal Histopathological Features

Acute tubular injury dnd acute
DU d = L
Ecute tubular iniug lnd acute
ubular necrosis
hcute tubular injury |nd acute

krystalline nephropathyhnd acute
tubular injury

Focal segmental glomerulosclerosis,
cute tubular injury
Bcute tubular iniury dnd acute

tubular necrosis

Ifh rombotic microangiopathy I

hrombotic microangiopathy, focal
sis,
tubulointerstitial nephritis

Acute tubular injury, tubulointersti-
tial nephritis

Acute tubular injury, tubulointersti-
tial nephritis

|! hrombotic microa ngiopathy,!focal
sis

Tubulointerstitial nephritis, lupuslike
glomerulonephritisi:

Tubulointerstitial nephritis::

No pathological features described

Clinical Nephrotoxic Effects

Acute kidney injury, proximal tubulopathy,
Fanconi’s syndrome, NDI, sodium and
magnesium wasting

Acute kidney injury, proximal tubulopathy,
Fanconi's syndrome, NDI

Acute kidney injury, proximal tubulopathy,
Fanconi’'s syndrome, NDI
Acute kidney injury

Nephrotic syndrome, acute kidney injury

Acute kidney injury

Acute kidney injury, proteinuria, hypertension

Acute kidney injury, proteinuria, hypertension

Acute kidney injury, electrolyte disorders

Acute kidney injury, electrolyte disorders, renal
microcysts

Acute kidney injury, nephrotic proteinuria
Acute kidney injury, proteinuria
Acute kidney injury

Capillary leak syndrome with prerenal acute
kidney injury

Mitchell H. Rosner and Mark A. Perazella.Acute Kidney Injury in Patients with Cancer.N Engl ] Med 2017;376:1770-81.




ONB oo papparae XMO

Thrombotic microangiopathy
3 o

Mitomycin C
Gemcitabine
Antiangiogenesis drugs

Afferent
arteriole

Efferent
arteriole

Platinums
Ifosfamide
Pemetrexed
Crizotinib

Zoledronic acid

Focal segmental
glomerulosclerosis

Pamidronate

Interferon
Antiangiogenesis drugs

Proximal
convoluted
tubule

Dysproteinem
Drug-induced
Metabolic

Collecting
tubule

Distal
convoluted
tubule

Tyrosine kinase inhibitors
BRAF inhibitors

|—— Loop of Henle

Mitchell H. Rosner and Mark A. Perazella.Acute Kidney Injury in Patients with Cancer.N Engl ] Med 2017;376:1770-81.




ONB «no papuoxoe XMO

GEMCITABINE(Acppop) Evoobnitann BAaBn otn vepowun
CISPLATIN /CARBOPLATIN (Aéugwuo) O (I V)

CARFILZOMIB/BORTEZOMIB/IXAZOMIB (MM)
VENETOCLAX > TLS

IFOSFAMIDE

CISPLATIN /CARBOPLATIN (Aéuoouo) } Zbv6gopo Fanconi, OXN

ME®OTPEEATH (OAA, Adpgopx) 2> KaBilnorn #0uotddlemv 610V 60AMVRQLano avio




ONB ano gpaopaxoe XMO

** CHECK POINT INHIBITORS (Nivolumab/Pembrolizumab-Hodgkin) 2 Ofeia cwAnvaplodiapeon
vedpitida , O2N, Inelpapatonabeleg (IgA, AA amyloidosis, modokuttondBelec)

¢ CART cells (OAAAEpdwpa) = Mpovedpikry ONB (Cytokine release syndrome—aouvdpopo dtaduync
TpLYOEbWV)




6. Metapooxevon pueAou twv ootwv (HSCT)

o Enttntwon ONB og aoBeveic mou utoBAANOVTAL OE LETOAULOOYEVON LUEAOV TwV ooTtwV: 10-73%

(eupeia Stakvpavon otic LeEAETEC avaAoya Ue Tov oplopo ONB, TUTO PETOOOXEVONG KAL EVTOON

oxnuUotoc nmpoctoluaoiac > conditioning regimen)

o ONB ouyxvotepa otn aAAoyev HSCT CUYKPLTIKA LE TNV «XaUNANG E€vtaonc» (non-
myeloablative/mini-allo) aAAoyevn ) Tnv autoAoyn HSCT.

CR Parikh and SG Coca: Renal failure in transplantation. Kidney International (2006) 69, 430—-435

Hematopoietic cell transplantation

Autologous

Myeloablative

ARF

Allogeneic

Myeloablative

ARF

Non-myeloablative

ARF

Grade 1| [Grade 2

35%

18%

Grade 3
4%

Grade 1| |Grade 2| |Grade 3| |Grade 1| |Grade 2| |Grade 3

25%

59% 17%

49% 39% 4%




Metapooxsvon puelAol twv ootwv (HSCT)

+* Attia ONB kata tnv HSCT:  aduddtwon/ unoykapia (Epetol, Stdppolec)

onyn (cuotnuATKA ayyeLodLoTOAN)

veppotoéika pappaka (XMO,CNIs, Bavkopukivn, apwv/dec, acyclovir, apdotepikivn)
Loyeveic Aopwéeg(CMV, BK, adenovirus)

GVHD (aAAoyevnc HSCT)

oUvdpopo anodppatnc KOATOELO WV

TMA (Nooo¢ pooyeupatog evavtl Eeviotr)/GVHD, XMO, CNIs, AotpwéeLc)




Metapooxevon puelov twv ootwv (HSCT)

Acute renal failure-associated mortality by type of
hematopoietic cell transplantation.

90 -

80 -

70 -
O Avénuévn dvnrotnta os aoGeveic ue g 68 | o gﬂtﬁgllgagljéive

ONB, 16tk o€ o’zaﬂlsvsic UE avaykn yia é(_: 20 _ o Non-mgyeloablative
eéwveppikn kadapon (>80%). é 0. O Myeloablative
allogeneic

20 -

10 -

0 i

Grade 0/1 Grade 2 Grade 3

(<doubling (>doubling (dialysis-

creatinine) creatinine) requiring)
Acute renal failure

CR Parikh and SG Coca: Renal failure in transplantation. Kidney International (2006) 69, 430—435




JUMTTEPACHOTO

Q H ofcia vedpikn BAABN sival cuxvr o aoOeVeic LE ALUATOAOYLKEC KOAKONOELEC Kol UmopEL va
TPOKANOBEL pe moAAoUG, SLadopeTIKOUC UNXAVIOHOUC, OTIWGE ELVaL N VEQPOTOEIKOTNTA TNC
napanpwteivng, n unepacBeotialuia, n aueon 6tnBnon tou ve@pPoU amo ToV OYKOo, TO oUVOPOoLOo
AUGONG OyKoU KoL OL TPEVEPYELEC TwV VeparmelwVv (XMO, HSCT).

Q0 Aveéaptnta ano to aitio, n avantuén veppiknc BAaBn¢ avéavetl onuavtika tn voonpotnta
Kot SvntotnTa TwV oFEVWV UE ALUATOAOYIKES KAKONTELEG.




Evyaxotare!




KDIGO Classification of AKI ( 2012 )

1.5-1.9 x baseline
OR
>0.3 mg/dL A

2-2.9x baseline

3 times baseline

OR

increase in Cr to 24.0 mg/dL
OR

Initiation of RRT

<0.5 ml/kg/hr for 6-12 hrs

<0.5 ml/kg/hr > 12 hrs

<0.3 ml/kg/hr > 24 hrs
OR
Anuria > 12 hrs




ZUUTTEPAOHLOTA

O H oéeia vedpikn BAABN eivo cuxvn o acOeveic pe
OLLLLOTOAOYLKEC KOKONOELEC KoL pmopel va TpokANBeL pe moAAoU,
SLaPOopPETIKOUC pNXaVIOHOUC, OTIWCE lval n veppotoélkotnta tNe
Tapanpwteivng, n untepaoBeotiatuia, n aueon dtndnon tou
VE@POU aTto ToV OYKO, TO oUVOPOLO AUCNC OYKOU Kall oL
TTPEVEPYELEC TwV Teparmeltwv (XMO, HSCT).

O Aveéaptnta ano to aitio, n avantuvén veppiknc BAabng
auéaVEL CNUAVTIKA TN vOonpoTNTa KAt SvnToTNTA TWV AOTEVWV
UE QUUATOAOYIKEC KaKONOELEG.




ITogoryovteg nvodvou yio ONB oe atpatoroyirovg acbevelg

Avadpoputkn peAEtn og 56.390
VOONAEUOUEVOUC 00BEeVELC.

» MeyalAUtepn enintwon ONB otoug
0OFEVEIC UE AUUATOAOYIKES
Kakondeieg(39.3%)

» Jnuavtikol mapayovtec Klvduvou
yta ONB gtouc auatoAoyikoug
aoUeveic n voonAeia otn MEG, n
onYoauia kat o ZA.

100
s0
80
70
s0
2 so
a0
30
: .
5
o

Hematological cancer

CKD

DM

Age

HF

ICU admission

Sex (female)

é 0.73 )

(0.31-1.69)

2.54*
(1.15-5.61)

0.99
(0.97-1.00)

2.06
(0.91-4.70)

68*

(2.27-14.18)

*

3.48
(2.01-6.02)

0.93
(0.61-1.40)

Hematological cancer

Solid w/o mts Solid with mts

= AKI m No-AKI

0.71
(0.43-1.17) NA
0.70 0.73
(0.46-1.09) (0.29-1.84)
1.01* 0.98 .
(1.00-1.02) (0.96-1.00)
°
1.35 0.65 -4 2
(0.86-2.12) (0.17-2.45) 8
8
3.97* 213 -3
(2.60-6.06) (0.48-9.51)

7.02*
(3.29-14.98) -2

1.33* 1.24
(1.08-1.62) (0.75-2.03) -1
Solid w/o mts Solid with mts

Pasquale Esposito et al.Acute Kidney Injury in Hospitalized Cancer Patients:Single-Centre Real-Life Analysis of Incidence and Clinical Impact.]. Clin. Med. 2026, 15, 690




MHXANIZMOI NE®PIKHZ BAABHZ AMO NAPAMNPQTEINH

AL amyloidosis Light-chain proximal tubulopathy (LCPT)
o Mn quaotoAoyikn avadinAwon TUAUATOC TNG o MetaAAdaéeic otnv petaBAntr epLloxn
HLOVOKAWVLIKN G eAadpac alvaoidac (LC) odnyetl TWV HOVOKAWVIKWV LCs Ttou TL¢ kaBlotouv
OTO OXNUATLOMO TOELKWY TIOAULEPWV avIeKkTIKEC otnv dtadikaoia
apuAogldouc kat widiwv auuvlogtdouc mou NPWTEOAUOCNC TIOU OVOLKUKAWVEL TLG
gvanotidevtal oTo oneipaua. e\eVBepec LCs ota Aucoowpato TwV

EYYUC OWANVOPLAKWY KUTTAPWV, odnyel
OTO OXNMUATLOUO EVOOKUTTAPLWV
AL amyloidosis LEER KPUOTAAAWV I EYKAELOTWY TIOU
dlatapdooouv Tn Asttoupyia Twv
AUCOOWUATWYV KOl T(POKAAOUV KUTTOPLKNA
BAAPN kat Statapaxn TNG

= enavappodnonc.

Misfolded LCs
and
LC fragments

I

Leung N et al.Monoclonal Gammopathy of Renal Significance.nEnglJ Med 2021;384:1931-1941




H ONB civau ooyvy emmioKl 6TOVS AIUATOLOYIKOVG 0.608Vveis,
EIOIKA OTOVS AGOeVEIS ue auatoloyikés kaxonleieg, Kai
GYETICETOL UE VYNID TOGOGTA, VOGHPOTNTAS Ko BvytoTyTac.




CAR-T cells kat ONB

JUVOPOLO AEAEVOEPWONC KUTTAPOKLVWV

» capillary leak syndrome = npovedpikn

DECREASED KIDNEY PERFUSION

ONB - O2N

» evepyormoinon Agpdokuttdpwv—> BAARN

[ [ovmmoerommomon mavowemon] BRI/ | ota modokuttapa

CAPILLARY LEAK SYNDROME

s \
T T On-target off-tumor phenomenon : ta CAR-

T kUTTOapa entiBevtol T0G0 0TOV OYKO ,000
[ ermoroncwzmicanons KOlL oTOL KUTTOpO Tou vedpou(omv)

K. Sadowski et al. / Transplantation and Cellular Therapy 31 (2025) 407 418




AwOnon vedpilkov MapeyXUUATOC

s 55% twv a.oBevwv pe dtapeon dnOnon £xouv ocuyxpovwe omeLpopaTonABeLa (KpUOOhALPLVALLLLKE
onelpapatonadsia, apvlogidwon AL,LCDD,MCD,MN)

Nephrol Dial Transplant (2011) 26: 3819-3821
doi: 10.1093/ndt/gfr478
Advance Access publication 30 August 2011

Primary renal MALT lymphoma presenting with cryoglobulinaemia

Evangelia Charitaki', Konstantinos Liapis?, Dimitrios Anestis Moutzouris', Leonidas Marinos®,
Konstantinos Adamidis’, Vasilios Margellos' and Maria Bakiri>

1Deparl:ment of Nephrology, Evangelismos Hospital, Athens, Greece, 2Deparl:ment of Haematology, Evangelismos Hospital, Athens,
Greece and *Department of Haematopathology, Evangelismos Hospital, Athens, Greece




AJKD

In Practice

Thrombotic Microangiopathy, Cancer, and Cancer Drugs
Hassan Izzedine, MD, PhD," and Mark A. Perazella, MD®

DRUG

ADAMTS-13 / \ Complement

Auto-Ab Factor Auto-Ab

(interferon, ticlopidine) (?, predisposing factor?)

Decreased Direct sub-
3 glomerular VEGF  endothelial toxicity i
. (Targeted therapies) (chemotherapy) ]
v v

Increased Decreased Inhibitory
UL-vWF Complement Factors

Endothelial Injury




ONB ano gpagpara XMO

o AVaoTOAELC TUPOOLVIKAG Kivaong (XAA, XMA) - TMA, FSGS

o AVAOTOAELC MTPWTEIVIKAC Kvaong oepivng —Opeovivng (tpiywtn Asvyapia) = Ofela
owAnvaplodiapeon vedpitida (avéavetal n evalcOnoiat TWV CWANVAPLOKWY KUTTAPWYV OTNV
Loxoupia)

o INTERFERON (MuegloiUmepmAaotika voonpata) = MCD, FSGS (cuvdeon wtepdepovnc os
UTTOOOXELC TWV TTOSOKUTTAPWYV KAl EMLSPAON OTOV KUTTAPLKO TIOA/OLO- EvEpyOTOLNON
Hokpodaywv kot IL-6/1L-13 rmou enidpa otn dtamepatotnTa TWV TOSOKUTTAPWV)

+*CHECK POINT INHIBITORS(Nivolumab/Pembrolizumab-Hodgkin) 2 Ofeia cwAnvaplodiapeon
vedpitda , O2N, Znielpapatonadeieg(lgA, AA amyloidosis,toSokuttonaBeLeg)

**CART cells (OAAAépudpwpa) =2 Mpovedpikn ONB (Cytokine release syndrome—ouvdpopo
Staduync tpyoedbwv)




JUMUITEPACLATOL

O H oésia vedpikn BAABN €ivar cuxvr o€ acOeVEiC LE OULUATOAOYLKEC KOAKONOELEC KOl OL pnXoVIoUOL
TPOKANGCNC TNC TMEPLAAUBAVOUV TNV VEPPOTOELKOTNTA TNC MAPATTPWTEIVNG, TNV UtEpaoBeaTiatuia, Tnv
aueon 6tNnYnon tou VEEPOU oTtO TOV OYKO KL TLC TAPEVEPYELEC TwV Teparmeilwv (XMO, HSCT).

To ocuvdpopo AUong oykou eival Baowkn attio ONB o aoBevelc e alpatoAoyLKEC KakonOetec. H
TPOANYN KOl OVTLUETWTILON TOU OTNPLlETOL OTN HElWON TWV ETILITES WV OUPLKOU 0EEOG, KaAloU Kal

dwodopou.

U H coBapotnta kat cuxvotnta tng vedplknc PAaBnc os aoBeveic mou unofaAAovrol o€
METAUOOYXEVON MUEAOU TWV OOTWYV OXETL(ETAL LE TNV EVTAON TOU OXINHOTOC TTPOETOLUACLOG
(conditioning regimen) kol TNV MPOEAEU O TWV ALUOTIOLNTIKWY APXEYOVWYV KUTTAPWYV (@utdAoyn A
aAAoyevng).

» Aveéaptnta ano to aitio, n avantuén veppilknc BAaBn¢ avéavel onuavtiKa tn voonpotnTa Kol
dvnrotnta Twv aoeVwV UE ALUATOAOYIKEG KAKONTELEC.




2Uvdpopo Auonc oykou
» Auénueva emnineda ouplkol o€€oc, kaAlov kot pwodopou oto atpa Kat B'madnc vnaofeotiauia.

Kpitnpla yia epyaotnplako kot kAviko TLS

Table 1. Cairo-Bishop Definition for Laboratory and Clinical Tumor Lysis Syndrome (TLS)?

Laboratory TLS Clinical TLS
Two or more of the following laboratory abnormalities within 3 days Laboratory TLS plus 1 or more of the following:
prior to and up to 7 days after initiation of cytotoxic therapy®:
Uric acid >8 mg/dL Creatinine >1.5 times the upper limit of normal*
Potassium >6 mEg/L Cardiac arrhythmia
Phosphate Seizure
>6.5 mg/dL for children Sudden death

>4.5 mg/dL for adults
Calcium <7 mg/dL
OR
25% change from baseline in any of the above analytes

Williams & Killeen . Tumor Lysis Syndrome. Arch Pathol Lab Med Vol 143, March 2019




Recommendations for the evaluation of risk and prophylaxis of tumour lysis syndrome
(TLS) in adults and children with malignant diseases: an expert TLS panel consensus

Acute
leukaemia
Acute Acute

myeloid lymphoblastic
leukaemia leukaemia

a) menom. ]

- Burkitt lymphomalleukaemia
= Lymphoblastic

= Heodgkin

= Small lymphocytic

= Follicular

= Marginal zone B-cell

= MALT

= Mantle cell (nom-=
blastoid variants)

= Cutaneous T-cell

WacC WBC
<25x10% . 225x%10%
<100 x 10

= ATL

= Diffuse large B-cell

= Poriphoral T-cell

= Transformed

= Maontle cell (Blasteid varlants)

<2xULN § 22xULN LDH | LDH
<2xULN ' 22xU

N D oD Do

Stage 11l | Stage NV LI

[ ]
b h Br J Haematol, Volume: 149, Issue: 4, Pages: 578-586, First published: 25 April 2010, DOI: (10.1111/j.1365-2141.2010.08143.x)
J british journal of haematology
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Original article
Incidence of acute kidney injury in cancer patients: A Danish population-based

cohort study
Christian Fynbo Chri sen
Jon P. Fryzek ", Henr oft S
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o OLaoBeveic pe mMOANATAG HUEAW A, Holl LE QLUTOUC E KOPKivo
vedpoU KoL ATATOC ,EXOUV ToV peyaAutepo kivbuvo yio ONB to 1°
£10C.

n Berg Johansen *, Wendy ]. Langeberg ©,

v Hospital, <of Palmes Alle 43-45, 8300 Aarhus N, Denmark
e Dk, CA BTIZ0. 1759, U154

o YYnAo kivbuvo yta ONB €xouv ,emiong, oL aoBeveic pe ofeia
Aevyatpia p vpnAov kvduvou MDS katd tn Beparmeia emaywyng, Ue
€w¢ Kat 36% kivéuvo yia ONB.

Table 3. Kaplan-Meier Estimates of 8-Week Mortality by RIFLE Category

No AKI
RIFLE-Risk
RIFLE-Injury
RIFLE-Failure

GFR criteria*

Risk Increased s. creat x 1.5 or
GFR decrease >25%

Increased s. creat x 2 or
Injury GFR decrease >50%

Increased s. creat x 3 or

GFR decrease 75%

reRure OR s. creat 4 mg/dL
Acute rise 0.5 mg/dL

Loss Persistent ARF** = complet
of kidney function >4 weeks

Initial Cr?

0.9
0.9
0.8
0.9

Urine output criteria

UO <0.5 mlkgh
x6h
High
sensitivity

UO <0.5 mUkgh
x12h

UO <0.3 mUkgh
x24hor E

g
Anuria x 12 h 35
High
s specificity

Maximum Cr®

1.0
1.5
1.8
3.0

No. of Patients (%)

8-Week Mortality

95% CI

2.2-6.4%
7.8-23%
11-33%
50-74%

~ |Predictors and Outcome of Acute Kidney
Injury in Patients With Acute Myelogenous

Leukemia or High-Risk Myelodysplastic

EskD \QUEEENGIE AT e Syndrome
>3 months|

Amit Lahoti, MD'; Hagep Kantar D% Abdulla K Salahudeen, MD'; Farl v
=} B Stefan Fader|, MD?; Susan O'Brien, MD*; William Wierda, MD®, and Gloria N. Mattiuzzi, MD”




ONB ano pappoxa XMO

Determinants of Acute Kidney Disease in cancer patients and OUTCOMES

Anti-cancer h\
Therapy 2

y (memmmmnne AKD - .
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: adwratan of fe33 thao 50 doys '
b Infection and <

sepsis

GFR ml/min/1.73 m*

Nausea and
Vomit : : 1 N
0 o - s\ AKDwithout v CKD
i ::. gc;.:’acasety“*mn. ' GFR ::ai. 173} x ' :;R\m3 :
g 3 ", : ‘. « /mas ' "/ mt
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DIRECT RENAL Months from initiating event
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@ Thrombotic ' Podocyte ¢ Acute Tubular - Tubulointerstitial : Cristalline
Microangiopaties : Injury : necrosis ’ Nephritis + \_/ Nephropathy
. 5 ' y g ' '
Mitomycin C + Pamidronate : Blaticom : Immunotherapy ! ke
Gemcitabine + Interferon ) ' Ifosfamide ' Tyrosine kinase inhibitors !
Antiangiogenesis drugs  : Antiangiogenesis drugs ' Pemetiexad ; BRAF inhibitors ;
Immunotheraphy : Immunotheraphy ' Crizotinib : Doxorubicine ;
: i\ Zoledronic : Ifosfamide '
acid

Matteo Florisa et al.Acute Kidney Disease in Oncology: A New Concept to Enhance the Understanding of the Impact of Kidney Injury in Patients with Cancer.Kidney Blood Press Res

2024;,49:745-752




MHXANIZMOI NE®PIKHZ BAABHZ AMNO NAPAMPQTEINH

Thrombotic microangiopathy

o AvoooodalpiveG EVEQPYOTTOLOUV TO CUUTANPWUA LECW
NG KAQLOOLKNAG 1 TNG EVOAAOKTLKAC 060U 1 Spouv w¢
OQUTOOVTLOWMATO EVAVTL TOU mapayovta H [ dAAwv
PUOULOTLKWYV TIPWTEIVWYV TNE EVAAAAKTLKNC 060U
npokaAwvtoc PAABN Twv evéoBNALAKWY KUTTAPWV.

Thrombotic microangiopathy

Endothelial-cell injury

9%8' .5+ Cytokine production

and complement
1 activation

C3 glomerulopathy

o H povokAwvikn avocoodoalpivn evepyormrolei
TNV evaAAaKtikn) 060 ToU CUUTTANPWUATOS
npokaAwvtog evamnoBeon C3 Kal
omnelpapatikn dAsypovn (elopon
dAeypovwdwVv KUTTAPWYV KOl LECOYYELAKN
uTtepmAaoia)

C3 glomerulopathy

-K\

CAP activation

y

Deposition of C3 and
complement terminal
pathway proteins




o H TMA oto vedpo npokaAei BAaBn oto
OTlELpaLOL:

»O¢ela paon—> peoayyeloAvon.anodpaln
TpLYoedwv amo Bpopfouc VIKNG, Ttaxuvon
TPLXOELO LKWV TOLXWHLATWV

»Xpovia daon—> AutAo neplypoppo
OTIELPALATLKNA G BM,taxyuvon €ow ytwva
aptnploAiwv («onion skin”).

Brocklebank v et al. Thrombotic Microangiopathy and the Kidney.
Clin j Am Soc Nephrol. 2017;13(2): 300-317
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TMA

o ONB pmopeti va mpokAnBei amo tnv ibla tTnv atpoatoloykn kakonBeta (complement-
mediated),aAAd cuxvotepa amo ta dappaka(drug induced)mou xpnolpomoLlouvTal yLo th
Bepareia TNC.

o KAwv.ekdbnAwoelc: ONB, MAHA, BpouBormevia, umeptaon

o TMA pmopouv va tpokaAecouv To ouvépouo POEMS (svboBnAtakn BAABn amo VEGF),
HuegAoineprtAaotikég diatapayec (Kuplwe n puehoivwon) kat n uovokAwvikn yaupanadeio( n
napanpwisivalpia dpa we avtoavtiowpa evavtt ADAMTS13 i complement factor H ).

Bridoux F et al.Kidney injury and disease in patients with haematological malignancies.Nat Rev Nephrol.2021 Jun;17(6):386-401.
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Acute kidney injury in the patient with cancer

Mitchell H. Rosner*"”, Mark A. Perazella®

'Division of Nephrology, University of Virginia Health System, Charlottesville, VA, USA
*Department of Internal Medicine, Section of Nephrology, Yale University School of Medicine, New Haven, CT, USA

Table 2. Etiologies of acute kidney injury in patients with hema-
tological malignancies

Tumor-related
etiologies
Tumor (leukemia or lymphoma)
infiltration of the kidney
Obstructive nephropathy due to

General non-specific
etiologies
Volume depletion
secondary to nausea,
vomiting, diarrhea

Sepsis retroperitoneal lymphadenopathy
lodinated contrast (lymphoma)
nephrotoxicity Lysozymuria in chronic myelomonocytic

leukemia and acute monocytic leukemia
Disseminated intravascular coagulation
Tumor lysis syndrome
Hypercalcemia
Glomerular diseases
Myeloma-specific etiologies such as
cast nephropathy
Chemotherapy-related nephrotoxicity

Table 3. Etiologies of acute kidney injury in patients with multiple
myeloma

Metabolic disturbances

Hypercalcemia secondary
to bone involvement

Hyperuricemia with large
tumor burden

Paraprotein-related

Light chain cast nephropathy

Light chain related proximal tubular
injury with or without Fanconi syndrome

Light chain deposition disease

Amyloidosis (more common with
lambda light chains)




Table 2. Types of Acute Kidney Injury in Patients with Hematologic Cancers.*

Cancer-related injury

Tumor infiltration of the kidneys

Obstructive nephropathy related to retroperitoneal lymphadenopathy
Lysozymuria (CMML or AML) with direct tubular injury
Hemophagocytic lymphobhistiocytosis with acute interstitial disease
Vascular occlusion associated with DIC and hyperleukocytosis (rare)

Hypercalcemia with hemodynamic acute kidney injury and acute nephro-
calcinosis

Glomerular diseases (minimal change disease, focal segmental glomerulo-
sclerosis, membranoproliferative glomerulonephritis, membranous
nephropathy, amyloidosis, immunotactoid glomerulonephritis, fibrillary
glomerulonephritis, crescentic glomerulonephritis) |

Therapy-related injury

Nephrotoxicity (including thrombotic microangiopathy, acute tubular injury,
tubulointerstitial nephritis, and glomerular disease)

Tumor lysis syndrome with acute uric acid nephropathy (may occur spon-
taneously)

Intratubular obstruction from medications (e.g., methotrexate)
Other types of injuries

Volume depletion

Sepsis and septic shock

Nephrotoxicity of radiocontrast agents

Nephrotoxicity of common medications, such as NSAIDs, ACE inhibitors,
ARBs, and antibiotics
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