




AKI incidence in old patients with lymphomas

• 17,5% - 27% of all age patients

• 34 - 46% of patients older than 75y 



.
Renal complications reduce cancer patient survival

Salaudeen AK et al. C-JASN 2013



V(d) =
D

C0

Distribution volume of drugs: it differs between individuals





640 pts with cancer
 Receiving primary systemic treatment 



Renal functional reserve during AKI can mask a large renal damage

Sharma et al. Nephron Clin Pract 2014



Janowitz et al (2017) J Clin Onc. : eGFR different models vs 51Cr-EDTA clearance 

N=2471

http://tavarelab.cruk.cam.ac.uk/JanowitzWilliamsGFR/
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How to measure or estimate the GFR in the cancer patient?



Drugs in Oncology: 

Immunotherapic Agents 

Cytotoxic Agents

Targeted Chemiotherapic Agents



Class of cytoxic drugs Farmaci Nefrotossicità

Alchilants • Iphosphamide
• Ciclofosphamide Tubular toxicity: AKI, Fanconi

Platinum derived • Cisplatin
• Oxaliplatin
• Carboplatin

Tubular toxicity: AKI, Fanconi

Antimetabolites
• Gemcitabine
• Pemetrexed
• High dose Metotrexate
• 5 Fluorouracile
• Capecitabine

Tubular toxicity due to precipitates

AKI

TMA

Anticancer antibiotics • Mitomicine
• Doxorubicine

Podocitopatia
TMA

Anti-microtubular drugs • Vincristine
• Vinblastine
• Paclitaxel

SIADH

Topo-isomerases inhibitors • Etoposide
• Irinotecan Rare tubular damage



Platinum agents tubular handling: Oxaliplatin

S3 Proximal tubular cell

Urine

Blood

Assorbimento del cisplatino tramite OCT

accumulo del farmaco 

Nefrotossità legata a
-lesioni da stress ossidativo, 
-up-regulation dei mediatori infiammatori
-apoptosi cellulare

Carboplatino e Oxaliplatino nefrotossicità

Ciarimboli et al.  Am J Pathol 2010 
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Risk factors
• Drug pharmacokinetics : 

• Inappropriate dose:

• Inaccurate renal function evaluation: 

• Hyperhomocysteinemia: 

• Concomitant administration of nephrotoxic or interfering agents:

• Urinary pH :

• Risk of systemic toxicity in comorbidities: CKD!!!

90% renal excretion within 24h as MTX 

Distribution volume of MTX might be incorrect

Current biomarkers might be inaccurate in cancer pts

It can be cause or effect

PPI, NSAIDs, antibiotics, etc

Make sure and check UpH is ≥7 – even ≥8 if CKD



How to prevent

Knowing MTX nephrotoxicity mechanisms

How to treatX



Alcalinizzazione 
urinaria intensa ev

Leucovorina

Dialisi

SO FAR…

MTX FIGHTING

High mortality

No renal recovery

Long hospitalization

Therapy suspension



Is standard hemodialysis
able to effectively remove MTX?



MTX albumin binding: 50%

Albumin 69 kDA

Bore 400 A°

MTX



Svantaggi e rischi della terapia extracorporea

• Need for vascular access (CVC in giugular vein) 
• Hemodynamic instability
• Need for anticoagulation
• Infectious risk

• Allergic risk
• Osmotic and electrolyte imbalance risk
• High cost
• Logistic problems

• Rebound effect
• Removal of Leucovorin



N=3 young pts

HF-HD sessions required were 5.3 ± 2.5

Mean relative reduction in serum methotrexate concentration was 44.5 ± 19.1%



Glucarpidase

Reduction by ≥97–99% of 
plasma MTX within 15–30 min





Drugs in Oncology: Lenalidomide

Immunotherapic Agents 

Cytotoxic Agents

Targeted Chemiotherapic Agents
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80% in 8 h

eGFR 120 ml/min

N. Chen et al. Clin Pharmachokin, 2007



OAT
1,3

LENA

LENA

OAT 4

Proximal tubular cell

Blood

Urine

RFT1MRP

38-69% in 10 h

eGFR ≤50 ml/min

N. Chen et al. Clin Pharmachokin, 2007



Circulating immunocomplexes:

• The immune system responds
to surface antigens expressed
on the cell membrane on 
cancer cells by the production 
of antigen directed antibodies

• Immuno-complexes are 
produced in the blood and 
thereafter deposit in the 
glomerulus, were
inflammation induces the 
damage of the glomerular
barrier



Glomerulonephritis
sustained by the 
formation of in situ 
immuno-complexes:
Cancer cells surface antigens
might have structural
similarities with glomerular
membrane antigens

Immune system cross-reacts
against glomerular antigens
with antibodies formation that
link with antigens and form
immuno-complexes. Local 
inflammation induces the 
damage of the renal barrier.



Vascular-endothelial growth factor (VEGF) inhibition

Hypertension

Proteinuria

Ossidative stress
Endothelial dysfunction

Filtration barrier damage

Proteic Subendothelial
accumulation

- Nephrotic/Nephritic syndrome

- Thrombotic microangiopathy

- AKI

Nephrotoxicity is mainly due to vascular effects

Varsha et al. Am J Cancer Res (2020)



Conclusions

• Lymphomas treatment in old patients is a modern challenge in 
oncohematology

• Platinum-based drugs, HDMTX, Lenalidomide remain the nephrotoxic
drugs which use can be very limited in old patients with lymphoma

• A preventive referral to the nephrologist will help mitigating drugs nephro-
and systemic toxicity
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