Les complications rénales et
| oappareill




Cystite hémorragique




Principales causes

A cystitebactériennbanale

A chimiothérapiecyclophosphamidigosfamidgvia un
cataboli te, | 0acrol ®I ne)
| admi ni stration du cytoc

A greffe de moelle osseupelyomaviru8K, adénovirus,
survenant tardivement apres la greffe (25 jours en
moyenne, entre une et 18 semaines en intervalle)

A radiothérapie

A se méfier des troubles de coagulation facilitateurs
(thrombop®ni e) et doun
jacent



Fig. 1 Schematic representa-
tion of inactivation of ifosfam-
ide toxic metabolites by mes-
na in the urinary bladder.
(Reproduced with permission)
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Tableau clinique

A hématurie

A caillotageésicahveaétentionurinaire
A douleurs cystalgies

A chochémorragigue



Table 4 Complications of severe hemorrhagic cystitis

Complication No. patients (%)
m=92)
Urinary obstruction 19 20.7
Acute renal failure with dialysis 10 10.7
Acute renal failure without dialysis 9 9.8
Hydronephrosis 9 9.8
Death-related to hemorrhagic cystitis 5 54
Bladder perforation 2 2.2

Bone Marrow Transplantation, (1999) 23, 35-40



Prevention

(en cas de traitement par
cyclophosphamide ou ifjosfamide

Ahyperhydratation agressive
200 ml/n

A irrigation vésicale : a raison de INa@l0,9 % par heure
via une sonde urinailre ° 3
traitement

A Uromitexaft (mesny: 100 & 160 % de la dose de
cyclophosphamid®e u ifodf@imideen commencant at O et
en fractionnant toutes les 3a 4 h 3 ou 4 x ou en faisant un
bolus (20 a 40 % DT) a t O puis infusion continue sur 24 h



Traitement

A corriger les éventuels troubles de coagulation

Aen cas d 6 discutecédofevifHPMPC) 5 e
mg/kg a infuser en 1 h

A lavages vésicaux
A diurése forcée
A reprisemesng?)

A cautérisation par vaigtoscopigquecoagulation par
Il nsti |l |l ation de for mol

A en dernier recours : envisager cystectomie



Insuffisance rénale aigué




Strategie diagnostique




1.Rechercher une cause postrénale

parobstructiondesvoiesexcrétrices

A uretéres : lymphomes, tumeurs pelviennes,
metastasagtropéritonéalefibrose
retropéritonealecaillots, lithiases

A rétention vésicale : cancer pelvien, maladie
prostatique

- ex clinigue: TV, TR, globevésical
échographidesvoiesréenales
UPR,CT scambdomen



2. Diagnostic difféerentiel entre une insuffisanc
pr ®r ®nal e (ofoncti or

prérénal renal
U Na (mEq/l) <20 > 40
U ClI (mEqg/l) <20 > 40
U Osm (mOsm/kg H,0) > 450 < 350
U/P Osm >1,5 <11
U/P créatinine > 30 - 40 <20
U/P urée (/! hypercatabolisme) > 3(8)
UNa/ (Ucr/Pcr) <1 > 1
Fe Na <1% >1%

(% = UNa/PNa x 100)
UCr/PCr

urémie/créatininémie > 40
sediment urinaire normal proteinurie, cellules,

cyclindres



IRA fonctionnelles: mécanismes

- baisse du débit de filtration glomérulaire
secondaire a la survenue d'anomalies
hémodynamiquestrarénalesans que ne se
constituent ou se surajoutent des Iésions
anatomiques



Insuffisance rénale aigué fonctionnell

A hypovolémie aigué (vraie ou relative) : hémorragies,
déshydratations, 3e esphgppalbuminémisevere, sepsis

A altération des performances cardiagues : décompensation
cardiaque, tamponnade

A syndroméépatorénal

A troubles hémodynamiquaegarénaux d or i gi ne m®
(favorisés par hypovolémie : cf. diuretiques) : AINS, IEC



3 .

causes

organique

Cancer-related injury

Tumer infiltration of the kidneys

Obstructive nephropathy related to retroperitoneal lymphadenopathy
Lysozymuria (CMML or AML) with direct tubular injury
Hemophagocytic lymphohistiocytosis 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, immuneotactoid glomerulenephritis, fibrillary
glomerulonephritis, crescentic glomerulonephritis)

Therapy-related injury

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

Tumeor 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

Mephrotexicity of radiocontrast agents

Mephrotexicity of commaon medications, such as NSAIDs, ACE inhibitors,
ARRs. and antihiotics

de

N Engl ] Med 2017;376:1770-81.
DOI: 10.1056/NEJMral 613984



A . | nhsuf fl sance
tumorale

Ainfiltration néoplasique des deux réimés rare) :
surtout dans les leucémies et lymphomesxtou
fait exceptionnelle dans les tumeurs solides

A glomérulopathiessoit paranéoplasique, soit pa
sécretions de substances toxiques (lysozyme)

A" | 8 o rdépotd amygoiddse
dysglobulinemies




B. Syndromes de précipitations
Intratubulaires

tableau de néphropathie obstruahtarénale

Acristaux ddacide ur i
calcium dans E/ndrome de lyse tumorale

A paraprotéinedans lenyélome multiplet les
dysglobulinemigsranéoplasiques
Aphosphat e déaypacltémie um

A méthotrexattors de traitements par hautes
doses de ce méedicament



C. Toxicités medicamenteuses

A cisplatine insuffisance rénale qui tendra a étre
chronique; néphropathie a perte de sels par
atteinte tubulaire

A autres agents cytotoxiquagrosourées
IfosfamidemitomycineC, méthotrexate,
interleukine 2, interférons, thérapibgees,
Immunothérapies

A divers: antibiotiques, produits de contrastes
lodes



Focal segmental
glomerulosclerosis

Crystalline nephropathy

Thrombotic microangiopathy
ﬂ. D 4765

-y ¥

N

Mitomycin C
Gemcitabine
Antiangiogenesis drugs

Dysprteinemia-related
Drug-induced
Metabolic

Pamidronate
Interferon
Antiangiogenesis drugs

Proximal
convoluted
tubule

Afferent
arteriole

Efferent
arteriole

Glomerulus

Collecting
tubule

Acute tubular injury

convoluted
tubule

Platinums
Ifosfamide
Pemetrexed
Crizotinib
Zoledronic acid

Tyrosine kinase inhibitors
BRAF inhibitors

Loop of Henle

Figure 2. Anticancer Therapies and Their Site of Action in the Nephron.



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

Medication
Chemotherapeutic agents

Cisplatint
Ifosfamide

Pemetrexed

Methotrexate
Pamidronate
Zoledronic acid
Targeted agents
Anti-VEGF drugs
(sunitinib, sorafenib, pazopanib)

BRAF inhibitors (vemurafenib and
dabrafenib)

ALK inhibiters (crizotinib)

Immunotherapeutic agents

Interferans
CTLA-4 inhibitors

PD-1 inhibitors

Chimeric antigen receptor T cells

Tyrosine kinase or multikinase inhibitors

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 dihydrofelate 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 VE0OE kinase that leads
to reduced signaling through the aberrant MAPK
pathway

Inhibition of the mutated anaplastic lymphoma kinase

Activation of STATs, 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 and acute
tubular necrosis

Acute tubular injury and acute
tubular necrosis

Acute tubular injury and acute
tubular necrosis

Crystalline nephropathy and acute
tubular injury

Focal segmental glomerulosclerosis,
acute tubular injury

Acute tubular injury and acute
tubular necrosis

Thrombotic microangiopathy

Thrombetic microangiopathy, focal
segmental glomerulosclerosis,
tubulointerstitial nephritis

Acute tubular injury, tubulointersti-
tial nephritis

Acute tubular injury, tubulointersti-
tial nephritis

Thrembotic microangiopathy, focal
segmental glomerulosclerosis

Tubulointerstitial nephritis, lupuslike
glomerulonephritisi

Tubulointerstitial nephritis$

Mo pathological features described

Clinical Nephrotoxic Effects

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

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

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

* CTLA-4 denotes cytotoxic T-lymphocyte antigen 4, FPPS farnesyl pyrophosphate synthase, MAPK mitogen-activated protein kinase, NDI nephrogenic diabetes insipidus, PD-1 programmed
death 1, PDGF platelet-derived growth factor, STAT signal transducer and activator of transcription, and VEGF vascular endothelial growth factor.
T Carboplatin and oxaliplatin are less nephrotoxic than cisplatin.

i In some cases, tubulainterstitial nephritis is accompanied by granulomateus interstitial nephritis.

N Engl) Med 2017;376:1770-81.
DOI: 10.1056/NEJMral 613984
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Table 2

J.P. Sculier et al. / Lung Cancer 87 (2015) 241-248

Recommended dosage adaptation for anticancer drugs in case of renal insufficiency, adapted from SIOG recommandations [36].

Drugs (iv) Dose based on patient's creatinine clearance (ml/min)
90-60 60-30 30-15 <15
Cisplatin (mg/m?) 50-120 NR NR NR
Carboplatin Adjust according to the Calvert formula
Methotrexate (mg/m?) 30-50 24-40 15-25 CI
Pemetrexed (mg/m?) 500 >40-45: 500 Cl CI
<40-45: CI
Raltitrexed (mg/m?) 3 ¢ 3 weeks 65-55: 2.25 q 4 weeks CI
54-25: 1.5 q 4 weeks
<25:C1
Ifosfamide (g/m2/day) (TD per cycle) 1.5-3(5-10) 1.13-2025
(3.75-7.5)
Etoposide (mg/m?2) 50-150 day 37.5-112.5 day 25-75 day
1-3 1-3 1-3
Topotecan (mg/m?2) 1.5/day 60-40: 1.5/d Unknown
39-20: 0.75/day
Gefitinib (mg/day) 250 Avoid if <20 ml/min; otherwise 250 NR
Erlotinib (mg/day) 150 150 NR
Crizotinib (mg/day) 250 bid 250 bid if creat Cl> 30 ml/min

Afatinib (mg/d)

No modification of the starting dose for Cl creat> 30 ml/min; no data for Cl creat < 30 ml/min

250 once daily if <30 ml/min

NR: Not recommended; Cl: contra-indicated; d: day; Cl: clearance.



D. Syndrome hémolyseemie

aussi appelée
A purpura thrombotigreembocytopénique
A anémie hémolyter®angiopathique



E. Nécrose tubulaire aigué

hypovolémie aiguéhémorragie, déshydratation,
troisieme espace, sepsis, choc

alteration des performances cardiagues
déecompensation cardiaque, tamponnade

syndrome hépatoréenal

troubles hemodynamiquearenauxi 0 or |1 g |
medicamenteus@AINS, IEC

medicamentsaminoglycosidesmphotéricin®,
contrastes iodésisplatine

rhabdomyolyse et hémolyse intravasculaire
lysozyméleucémiaiguémonoblastique)




Distal
convoluted tubule

Multiple myeloma

Glomerular
manifestations

Tubular

manifestations
Kappa \ Heavy Proximal
or lambda or |l immunoglobulin convoluted tubule
light chains chains
Proximal ;
n straight tubule " Obstruction
Urine albumin Urine albumin ) (cast formation)
>2 gfday " =2g/day Thin
descending limb Thick
{ f ascending limb
|
Deposition of light chains or monoclonal Proximal tubulopathy THP
immunoglobulins, leading to glomerulopathy Endogytosis of LCs, leading to acute l
and proteinuria (urine albumin typically >2 g/day) tubular injury and fibrosis \
u Endocytosis of LCs, leading to Fanconi's f:
syndrome with or without acute kidney .
injury Thin
Glomerulopathy ascending limb
AL amyloidosis
AH amyloidosis
Monoclonal immunoglobulin depeosition
disease (light-chain, heavy-chain, or both)
Proliferative GN with monoclonal IgG deposits Loop of Henle
Monoclonal cryoglobulinemia
Membranoproliferative GN Cast nephropathy
Asloranilosath LCs bind with THP, forming insoluble casts
g. ) it that obstruct tubular lumen and elicit local
Fibrillary GN inflammation, leading to acute kidney injury
Immunotactoid glomerulopathy with or without chronic kidney disease

Figure 1. Diagnostic Approach to Patients Presenting with Acute Kidney Injury and Suspected Myeloma.

In patients with multiple myeloma, various glomerular and tubular manifestations can develop. Either isolated light (kappa or lambda) or
heavy immunoglobulin chains can lead to injury. Patients with urine albumin levels higher than 2 g per day usually have one of a variety
of glomerular lesions, whereas patients with lower urine albumin levels usually have a proximal tubulopathy or cast nephropathy. The stains
are Wright-Giemsa (multiple myeloma) and hematoxylin and eosin (cast nephropathy). AH denotes amyloid heavy chain, AL amyloid
light chain, FLC free light chain, GN glomerulonephritis, LC light chain, and THP Tamm—Horsfall protein.

M Engl | Med 2017;376:1770-81.
DOl: 10.1056/NE]Mral 613984



632 Réanimation (2015) 24:625-635

Cause obstructive?

=> Echographie rénale

S Agression rénale?
T - Sepsis - Chirurgie lourde
- Etat de choc - Néphrotoxiques Absence de facteur
E - CIvD d’agression
M| —
Atteinte rénale systémique? w: Bilan étiologlque: de micro
A * Anamnése/clinique angiopathie thrombotigue si
Altération de |'état général? hémolyse
T Signes extra rénaux : articulaire, cutané, => Autoimmunité : AAN, ANCA,
pulmonaire, neurologique, digestif... antiMBG, antiDNA natif,
I Douleurs osseuses? Syndrome tumoral? > Cryoglobulinémie, dosage du
. Biologle complément (C3,C4)
Q Hématurie? Protéinurie? => Electrophorése des protéines
Dyscalcémie? Phosphrémie, LDH, Ac urique sériques et urinaires avec
U NES : Anémie? Thrombopénie? immunofixation, dosage chaines
E Hyperéosinophilie? légéres x et A
= + LDH, Hapto, Bili, schizo => Eosinophilurie, recherche de
Dosage systématique des CPK cristaux

Fig. 1 Stratégie diagnostique devant une insuffisance rénale aigué chez le patient de réanimation IRA : insuffisance rénale aigué ;
CIVD : coagulation intravasculaire disséminée ; LDH : lactate déshydrogénase ; CPK : créatine phosphokinase ; AAN : anticorps antinu-
cléaires ; ANCA : anticorps anticytoplasme des polynucléaires neutrophiles ; anti-MBG : anticorps antimembrane basale glomérulaire



Strategie thérapeutigue




Patient cancéreux: peu de donné
dans la litterature



Support Care Cancer (2004) 12:306-311
DOI 10.1007/s00520-003-0588-8

ORIGINAL ARTICLE

T. Berghmans
A. P. Meert
E. Markiewicz
J. P. Sculier

Continuous venovenous haemofiltration
in cancer patients with renal failure:
a single-centre experience



Table 1 Characteristics of the 32 eligible cancer patients treated by
continuous venovenous hemodiafiltration (CVVHDF) for acute
renal failure

Patients characteristics Number
Gender (male/female) 23/9
Median age (range) 61 (33-84)
Causes of admission to ICU

Renal failure 17
Respiratory 11
Cardiovascular complications 1
Infectious disease 3

General gravity scores: median (range)

APACHE 11 31 (19-44)

IGS I 67 (31-103)
Number of organ failures (including kidney)

1 10

2 6

3 13

4 2

pH (median/range) 7.34 (7.11-7.47)
Creatinine (median/range) (umol/l) 424.3 (194.5-1290.6)
Potassium (median/range) (mEq/l) 4.1 (3.3-74)




Table 2 Cancer characteristics in 32 patients with acute renal

failure

Patients characteristics Number
Haematological malignancies 16
Acute myeloid leukemia 3
Acute lymphoblastic leukemia 2
Chronic leukemia 5
Lymphoma 3
Myelodysplasia 2
Multiple myeloma I
Solid tumours (limited/metastatic) 12/4
Lung 4
Digestive tract 5
Bladder 3
Other 4
Cancer status

Remission complete/partial 8/2
No change 2
Progressive disease 6
Induction treatment 14
Neoplastic disease phase

Diagnostic 3
Curative 17

Controllable 12







