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Glucarpidase and High-dose methotrexate
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≥ 500 mg/m2

per cycle regardless 
of administration 

schedule

Leads to high initial 
plasma concentration 

(10-1000 µmol/L)

Leads to sustained 

plasma levels 

(>1 µmol/L 

for 12-30 h)

Treatment needed to 
diminish toxicity

DEFINITION
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• 80% to 90% of MTX* is eliminated unchanged in the urine within the first 12 to 24 hours of administration.

NORMOGRAM 

UNEXPECTED TIME-DEPENDENT DECREASE - TOXICITY
EXPECTED TIME-DEPENDENT DECREASE
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• MTX enters the cell competes with folates and LV

• MTX is polyglutamated and binds to and irreversibly 

inhibits dihydrofolate reductase (DHFR)

• Rapidly dividing cells most affected by MTX : 

Cancer cells / Lining of GI tract/ Blood-forming cells 

• Leucovorin provides intracellular rescue, restoring 
tetrahydrofolate stores, allowing resumption of DNA 
and RNA synthesis

• RENAL TOXICITY : EXTRACELLULAR METHOTREXATE

MECHANISM OF TOXICITY – NONRENAL AND RENAL
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Timeline and Microscopic 
Imaging.

MECHANISM OF TOXICITY –
RENAL



Risk Factor 

Nephrotoxic comedication

Body mass index ≥ 25 kg/m2

Urine pH < 7

CrCl < 60 mL/min

Renal insufficiency prior to HDMTX

Prior toxicity with HDMTX

Volume depletion due to vomiting, 

diarrhea, or other factors

Adult and Elderly Patients

Third Spacing (i.e. pleural effusions, ascites, 

intracranial fluid)

Polyuria

RISK FACTORS LEADING TO TOXICITY

Howard SC, McCormick J, Pui CH, Buddington RK, Harvey RD. Preventing and Managing Toxicities of 
High-Dose Methotrexate. Oncologist. 2016 Dec;21(12):1471-1482.
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TREATMENT OF HDMTX TOXICITY

Leucovorin Dialysis Glucarpidase
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Glucarpidase

• Glucarpidase reduces extracellular MTX 
levels by rapid enzymatic breakdown to 
nontoxic DAMPA and glutamate, 
facilitating nonrenal MTX elimination

• No effect on intracellular MTX

• Does not affect MTX levels in the CNS 
when administered systemically

• Hydrolyzes all folate and folate-like 
substances (i.e. leucovorin)  

Leucovorin

• Acts intracellularly

• Does not affect plasma clearance

• At very high MTX concentrations:

⎻ No plasma LV concentration 
may be sufficient to fully 
reverse toxicity

⎻ Competition for binding to 
receptors for transport into 
the cell may play 
a role

TREATMENT OF HDMTX TOXICITY
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TREATMENT OF HDMTX TOXICITY

Indication for  Glucarpidase:
to reduce toxic plasma 

methotrexate concentration in 
adults and children (aged

28 days and older) with 
delayed methotrexate 

elimination or at risk of 
methotrexate toxicity.
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MODALITIES STUDIED IN LITERATURE

• Hemodialysis 

• High-flux hemodialysis 

• Charcoal  hemoperfusion or hemofiltration 

Most Dialysis-Based Modalities High-Flux Hemodialysis

52% (range, 26-82%) 76% (range, 42-94%)

Median Decrease in Plasma MTX Concentrations

Kitchlu A, Shirali AC. High-flux hemodialysis versus glucarpidase for methotrexate-associated acute kidney injury: What’s best? Journal of Onco-
Nephrology. 2019;3(1):11-18

TREATMENT OF HDMTX TOXICITY - DIALYSIS

Rebound ↑ in post-dialysis
MTX concentrations of 

90-100% observed.
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Efficacy of Glucarpidase (Carboxypeptidase G2) in Patients with Acute Kidney Injury After High‐Dose Methotrexate Therapy

Pharmacotherapy, Volume: 34, Issue: 5, Pages: 427-439, First published: 17 October 2013, DOI: (10.1002/phar.1360) 

TREATMENT OF HDMTX TOXICITY - GLUCARPIDASE
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The content of this slide may be subject to copyright: please see the slide notes for details.

Concentrations of MTX and SCr in a patient enrolled on the Nordic Society of Paediatric Haematology.

TREATMENT OF HDMTX TOXICITY 
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(B) The effect of ICU admission on LOS compared across 
predefined groups of 48-hour MTX levels. 

High-Dose Methotrexate in Patients With Lymphoma:  Predictors of a Complicated Course.
ODonoghue, Darragh; Truong, Huong; Finnes, Heidi;  et al. JCO Oncology Practice. 18(12):e1908-e1917, 

(A) The incidence of AKI compared across predefined groups of 
48-hour MTX levels
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TREATMENT OF HDMTX 
TOXICITY 
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