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Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.

• Posizione di dipendente in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)

• Consulenza ad aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE )
• Fondi per la ricerca da aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE )

• Partecipazione ad Advisory Board  (Celgene, Jannsen))
• Partecipazioni azionarie in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE )



Renal Impairment (IR)

• RI reported in 15-40% of MM pts

• At diagnosis

• 30-40% of pts have a serum creatinine above the upper limit of 
normal

• 20% have serum creatinine >2 mg/dl
• 5-10% of pts presents with severe renal failure

• Causes = direct tubulo-intestitial damage with typical «myeloma 
kidney»  picture resulting as a direct consequence of (high) FLC 
excretion

• Contributing factors = hypercalcemia, dehydratation, hyperuricemia, 
amyloid  deposition, infections, nephrotoxic medications

• Impact = increased risk of complications and early mortality

Dimopoulos MA et al; Leukemia 2008; 22:1485-1193
Dimopoulos MA et al; JCO 2010; 28:4976-4984



Nuovi farmaci nel trattamento del 
Mieloma Multiplo post anni 2000



Blood Cancer Journal 2015

OS according to novel agents in induction (Thalidomide, Lenalidomide, Bortezomib)

Complete renal response rate:  
40% with novel agents
16% without novel agents  P < 
0.001



Blood Cancer Journal 2015

OS according to renal function at diagnosis and response to treatment

CrCl always > 40 ml/min

CrCl < 40 ml/min at diagnosis
but improved after therapy

CrCl < 40 ml/min at diagnosis
which did not improve



Drug related
Kidney disease

Myeloma related
Kidney disease



COGNOME E NOME:  B. D. 

Età: 64 anni

SESSO: Maschio

COGNOME E NOME:  B. D. 

SESSO: Maschio

PATOLOGICA 
REMOTA

• Nega allergie
• Ipertensione arteriosa
• MGUS IgG/k in follow up fino al 

2013

ANAMNESI 
FISIOLOGICA

• Non tabagismo
• Alcol ai pasti
• Operaio

FARMACI A DOMICILIO

• Lisinopril
• Nifedipina



09/11/16
PADOVA • Da Agosto calo ponderale di 6 kg ed 

algie a livello lombo-sacrale
• Nega diatesi infettiva

EMOGLOBINA (g/L) 143 CREATININA (UMOL/L) 73

LEUCOCITI (X109/L) 8.2 Ca (µMOL/L) 2,3

NEUTROFILI (X109/L) 6.2 C.M. g/L 36

LINFOCITI (X109/L) 1,3 sFLC Nei limiti

PIASTRINE (X109/L) 217 Immunofissazione
urinaria Positiva k

b2 microglobulina
(mg/L) 6,2 LAD ( fino a 225 U/L) 202

ESAMI 
EMATOCHIMICI



14/11/16
PADOVA

• BIOPSIA OSTEOMIDOLLARE: 40% Plasmacellule
clonali k

• FISH: assenti t(4;14), t(14;16) e del17p, presente
gain1q

• WB MRI DWI: numerose lesioni focali allo
scheletro assile e appendicolare

• WB LDCT: lesioni osteolitiche diffuse (scheletro
assile ed appendicolare), lesione solida a livello
di S1-S2 che causa estesa osteolisi (25mm)
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Patients with 
ND MM, 

eligible for 
ASCT and < 

65 yrs of age

Arm A: KCd
(n = 159)

Arm B: KRd
(n = 158)

Arm C: KRd
(n = 157)

Induction
4 x 28-Day Cycles 

Single
ASCT

Arm C:
KRd
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Arm A: KCd
(n = 159)

Arm B: KRd
(n = 158)

Arm C: KRd
(n = 157)

Consolidation
4 x 28-Day Cycles 

4 x 28-Day Cycles 
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21/11/18
PADOVA

• Iperpiressia e tosse produttiva post infusione di
carfilzomibà stop Lenalidomide, inizia terapia con
levofloxacina

• Tentativo fallito di posizionamento di PICC

29/11/18
PADOVA

• Accesso in PS per inappetenza da circa 7 giorni, astenia e
contrazione della diuresià ricovero in Nefrologia



EMOGLOBINA (g/L) 70 CREATININA (UMOL/L) 810

LEUCOCITI (X109/L) 4,34 Ca (µMOL/L) 2,14

NEUTROFILI (X109/L) 1,98 LAD ( fino a 225 U/L) 654

PIASTRINE (X109/L) 59 AZOTEMIA (UMOL/L) 44

ESAMI 
EMATOCHIMICI

29/11/18
PADOVA

IPOTESI DIAGNOSTICHE?



1. Progressione di malattia?

2. IRA iatrogena?

1. ???

Esami di rivalutazione 
compatibili con CR 

la settimana precedente

IPOTESI DIAGNOSTICHE

Non ha assunto farmaci 
nefrotossici



EMOGLOBINA (g/L) 70 CREATININA (UMOL/L) 810

LEUCOCITI (X109/L) 4,34 Ca (µMOL/L) 2,14

NEUTROFILI (X109/L) 1,98 LAD ( fino a 225 U/L) 654

PIASTRINE (X109/L) 59 AZOTEMIA (UMOL/L) 44

BILIRUBINA TOT 
(UMOL/L) 19,2 COOMBS DIRETTO negativo

BILIRUBINA DIR 
(µMOL/L) 7,3 COOMBS INDIRETTO negativo

BILIRUBINA INDIR 
(µMOL/L 11,9 INR 1.1

APTOGLOBINA g/L <0,08 SCHISTOCITI 11%

SOSPETTA MICROANGIOPATIA 
TROMBOTICA ?



Con il termine di Microangiopatia Trombotica (TMA) si definisce una patologia
caratterizzata da rapida ed ingravescente piastrinopenia e anemia emolitica,
secondaria a trombosi delle arteriole e dei capillari.

TTP
(88 pz)

HUS
(9 pz)

Other 
TMA

(22 pz)

FEBBRE
36 

(41%)
5 

(56%)
10 

(32%)

SINTOMI 
NEUROLOGICI

57 
(65%)

3 
(33%)

7 
(32%)

INSUFFICIENZ
A RENALE

25 
(28%)

9 
(100%)

11 
(50%)

SANGUINAM
ENTO

68 
(77%)

3 
(33%)

15 
(68%)

G Berti de Marinis et al. Journal of Thrombosis and Thrombolysis. 
2016

MICROANGIOPATIA TROMBOTICA



SCHISTOCITI 11%

APTOGLOBINA indosabile
TEST DI COOMBS 

DIR. negativo

INR 1.04

✓

✓

✓

✓

FLOW-CHART APPLICATA AL NOSTRO CASO



TRATTAMENTO APPLICATO

30/11/18
PADOVA

CONSULENZA DI AFERESI TERAPEUTICA: ” …a differenza di altre
forme di TMA, nei casi associati al carfilzomib non è indicato lo
scambio plasmatico, in quanto il trattamento elettivo è la
sospensione del farmaco e la terapia di supporto. Si concorda di
iniziare scambio plasmatico in assenza di miglioramento del
quadro clinico e degli esami correlati alla TMA…”

• Trasfusione di emazie
• Emodialisi



EVOLUZIONE CLINICA
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18/01/2019
PADOVA Riprende terapia con sola lenalidomide 10 mg

Il paziente prosegue terapia di mantenimento
Stato della malattia: CR

21/10/2019
PADOVA

EPICRISI



American Journal of Hematology, 2016

Kah-Lok Chan et al. Leukemia & Lymphoma, 2015

R. Morita et al. Int J Hematology, 2008

TMA ED INIBITORI DI PROTEASOMA



• Inibitori del proteasomaInibizione produzione VEGF 

• BevacizumabAc anti-VEGF

• PazopanibInibizione VEGF1-3

Inibizione VEGF tirosina kinasi

Ermina V et al, NEJM 2008

Sunitinib





Published
Toxicities

CDK dose 
adjustement

ESRD dose 
adjustement

PI

Bortezomib TMA, TLS no dose after dialysis

Carfilzomib TMA, TLS, ATN no dose after dialysis

Ixazomib TLS No in mild to moderate 
CKD; if <30 ml/min ClCr: 
3 mg/week

<30 ml/min ClCr
including ESDR: 3
mg/week

IMiDs

Talidomide TLS no no

Lenalidomide AKI, AIN, Fanconi
Minimal Change
Disease ,  TLS

<30-50 ClCr: 10 mg
<30: 7,5 mg o 15 di alt

ESRD: 5 mg after dialysis

Pomalidomide AKI, cristal
nephropaty, TLS

No dose after dialysis

Mabs

Elotuzumab AKI No no

Daratumumab None reported No no

TMA: thrombotic microangiopathy; TLS: tumor lysis syndrome; ATN:Acute tubular necrosis; AIN: Acute Intestitial Nephritis; AKI: Acute Kidney
Injuries; CKD: chronic kidney disease



Published
Toxicities

CDK dose 
adjustement

ESRD dose 
adjustement

PI

Bortezomib TMA, TLS no dose after dialysis

Carfilzomib TMA, TLS, ATN no dose after dialysis

Ixazomib TLS No in mild to moderate 
CKD; if <30 ml/min ClCr: 
3 mg/week

<30 ml/min ClCr
including ESDR: 3
mg/week

IMiDs

Talidomide TLS no no

Lenalidomide AKI, AIN, Fanconi
Minimal Change
Disease ,  TLS

<30-50 ClCr: 10 mg
<30: 7,5 mg o 15 di alt

ESRD: 5 mg after dialysis

Pomalidomide AKI, cristal
nephropaty, TLS

No dose after dialysis

Mabs

Elotuzumab AKI No no

Daratumumab None reported No no

TMA: thrombotic microangiopathy; TLS: tumor lysis syndrome; ATN:Acute tubular necrosis; AIN: Acute Intestitial Nephritis; AKI: Acute Kidney
Injuries; CKD: chronic kidney disease





CARFILZOMIB



Common Adverse Events

Shah et al. Oncotarget 2018



Dimopoulos M. et al; Blood 2019, 
133(2): 147-155



No clinically meaningful PK differences were observed between patients 
with normal renal function and patients with ESRD
The 50% ORR in the overall population was similar to those previously 
reported in trials of carfilzomib 56 mg/m2 infused for 30 min with or without 
dexamethasone for relapsed MM (50% in a phase I trial and 55% in a phase 
II trial)
The observed AE profile in patients with ESRD was similar and generally 
consistent with the known safety profile of carfilzomib in the treatment of 
patients with relapsed MM

Based on PK and safety data, no starting dose adjustment of 
carfilzomib is warranted in patients with MM and ESRD or patients with 
varying degrees of renal impairment

Cancer Chemother Pharmacol (2017) 79:1067–1076



IXAZOMIB



Adverse events of Specific Interest

Ixazomib Renal Toxicity is limited

The Lancet 2018



Published
Toxicities

CDK dose 
adjustement

ESRD dose 
adjustement

PI

Bortezomib TMA, TLS no dose after dialysis

Carfilzomib TMA, TLS, ATN no dose after dialysis

Ixazomib TLS No in mild to moderate 
CKD; if <30 ml/min ClCr: 
3 mg/week

<30 ml/min ClCr
including ESDR: 3
mg/week

IMiDs

Talidomide TLS no no

Lenalidomide AKI, AIN, Fanconi
Minimal Change
Disease ,  TLS

<30-50 ClCr: 10 mg
<30: 7,5 mg o 15 di alt

ESRD: 5 mg after dialysis

Pomalidomide AKI, cristal
nephropaty, TLS

No dose after dialysis

Mabs

Elotuzumab AKI No no

Daratumumab None reported No no

TMA: thrombotic microangiopathy; TLS: tumor lysis syndrome; ATN:Acute tubular necrosis; AIN: Acute Intestitial Nephritis; AKI: Acute Kidney
Injuries; CKD: chronic kidney disease



LENALIDOMIDE



FIRST trial analysis according to Renal Impairment

More than twice as many patients with mild or moderate
renal impairment remained alive and progression-free
after 4 years (34.3% vs 12.7% and 26.9% vs 11.8%
repectively) (Dimopoulos et al., Haematologica 2016)

25 mg 10 mg 15 mg
EOD

Dosing
(d1-21/28d
cycle)

25 mg
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Dimopoulos MA et al. Haematologica 2016; 101(3)363-370  
Facon T et al. Blood 2018; 131(3):301-310



Mikhael J. et al; Blood Cancer Journal 2018, 8(86):1-8



Nephrology Dialysis Transplantation, Volume 26, Issue 3, March 2011, Pages 881–886, https://doi.org/10.1093/ndt/gfq482
The content of this slide may be subject to copyright: please see the slide notes for details.

Days from initiation of lenalidomide to kidney dysfunction (≥ 50% increase in serum creatinine) for 
each of the 27 patients

https://doi.org/10.1093/ndt/gfq482


POMALIDOMIDE



Pharmacokinetic properties of Pomalidomide
and Lenalidomide are different

1. Dimopoulos MA, et al. Leukemia. 2014 Feb 5 [Epub ahead of print].
2. Revlimid® SmPC. Celgene Europe Ltd. 2014.

3. mnovid® SmPC. Celgene Europe Ltd. 2013.

Pharmacokinetic property LEN1,2 POM1,3

Absorption, time to Cmax, h 0.5–2 2–3

Elimination, median plasma half-life, h

Healthy volunteers ~3 ~9.5

Myeloma patients ~3–5 ~7.5

Excretion, % excreted unchanged in urine 82 2

C max, maximum concentration



Overall response rate (ORR) in patients with baseline renal impairment (RI; creatinine 
clearance [CrCl] > 30 and <60mL/min) and without baseline RI (>60mL/min).

LEUKEMIA & LYMPHOMA, 2016



Maciocia N. et al; BJH 2017; 
176: 908-917

Effect of renal
impairment

GFR <45
ml/min

GFR >45
ml/min

ORR
s

50% 53,4%



Dimopoulos MA et al; JCO 2018, 
36(20): 2035-2043



Pomalidomide + LoDex

• ha determinato un 
beneficio clinico in  termini 
di OS e ORR in tutte le 
coorti

Myeloma Response

Cohort A  
(moderate 

RI)

Cohort 
B  

(severe 
RI)

Cohort C  
(HD)

ORRs (mos) 39,4 32,4 14,3

DoR (mos) 14,7 4,6 NE

OS (mos) 16,4 11,8 5,2

PFS (mos) 6,5 4,2 2,4



Published
Toxicities

CDK dose 
adjustement

ESRD dose 
adjustement

PI

Bortezomib TMA, TLS no dose after dialysis

Carfilzomib TMA, TLS, ATN no dose after dialysis

Ixazomib TLS No in mild to moderate 
CKD; if <30 ml/min ClCr: 
3 mg/week

<30 ml/min ClCr
including ESDR: 3
mg/week

IMiDs

Talidomide TLS no no

Lenalidomide AKI, AIN, Fanconi
Minimal Change
Disease ,  TLS

<30-50 ClCr: 10 mg
<30: 7,5 mg o 15 di alt

ESRD: 5 mg after dialysis

Pomalidomide AKI, cristal
nephropaty, TLS

No dose after dialysis

Mabs

Elotuzumab AKI No no

Daratumumab None reported No no

TMA: thrombotic microangiopathy; TLS: tumor lysis syndrome; ATN:Acute tubular necrosis; AIN: Acute Intestitial Nephritis; AKI: Acute Kidney
Injuries; CKD: chronic kidney disease



ELOTUZUMAB



Lonial S. et al; NEJM 2015, 
373(7): 621-631





DARATUMUMAB



Usmani SZ. et al; Blood 2016;
128(1):37-44



Rocchi S. et al; Haematol 
2018, 103:e278





Dose Modifications

Creatinina Clearence
Clearence  
by kidneys >60 ml/min 30-59 ml/min 15-29 ml/min <15ml/min On dialysis

Melphalan yes 200 mg/m2 140 mg/m2 140 mg/m2 140 mg/m2 140 mg/m2

Bortezomib no 1,3 mg/m2 no modification no modification no modification no modification

Thalidomide no 100 mg/d no modification no modification no modification no modification

Lenalidomide yes 25 mg/d 10 mg/die
15 mg

once every other d 5 mg/d 5 mg/die

Pomalidomide no 4 mg/d no modification no modification no modification no modification

Carfilzomib no 20-27 mg/m2 no modification no modification no modification no modification

Ixazomib no 4 mg/d ? ? ? ?

Elotuzumab no 10 mg/kg no modification no modification no modification no modification

Daratumumab no 16/kg no modification no modification no modification no modification

Zoledronic Ac. yes 4 mg
dose  

modification / / /

Pamidronate yes 60/90 mg
dose  

modification / / /



Conclusioni

L’utilizzo di  nuovi farmaci ha comportato un significativo miglioramento della 
prognosi dei pazienti con mieloma multiplo

Gli PI rappresentano la classe di farmaci che è maggiormente correlata allo sviluppo
di tossicità renale (in particolare TMA)

Con l’incremento di nuove terapie (selinexor, venetoclax) e nuove combinazioni, 
ematologi e nefrologi devono prestare particolare attenzione alla tossicità renale 
di questi farmaci



Grazie per l’attenzione


