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Background:Metformin was associated with improved survival in patients with solid tumors, protection not 
observed in cases with hematologic malignancies. Based on our evidences, this may occur due to the 
automatic switch to insulin upon acute leukemia diagnosis.This biguanide has now long been feared for its 
potential to cause fatal lactic acidosiswhen co-administered with intravenous contrast dye in the setting of 
compromised renal function. Such concerns have resulted in a warning by the metformin package insert 
recommending its temporary discontinuation 48 hours prior to the time of the procedure requiring 
intravenous dye. In consequence,metformin users that are hospitalized for computed tomography are usually 
switched to insulin upon admission in order to avoid metformin-contrast dye drug-drug interaction. However, 
insulin is a growth hormone known to prevent apoptosis of many tumor cell lines including human acute 
myeloid leukemia cells. Thus, reinitiating metformin instead of continuing patients with diabetes and 
hematologic malignancies on insulinmay in fact increase their survival.  
In this study we aimed to assess whether different doses and frequencies of metformin could be safely 
reinitiated in patients with acute myeloid leukemia (AML) and diabetes with mild, moderate, and severe renal 
function impairment receiving intravenous contrast dye. 

Methods:This study was approved by the Institutional Review Board of the Roswell Park Cancer Institute, RPCI 
(ICCARUS Study EDR 19351). All patients with incident AML diagnosed at RPCI between January 1, 2003 and 
December 31, 2010 (n=549) were reviewed. Of these, 75 were found to have TIIDM as comorbidity at the time 
of their first visit.A total of 21 individuals receiving metformin at the time of AML diagnosisand having 
complete medical records were identified and enrolled in this study.Demographic information and relevant 
lab values were abstractedfrom the medical records. Serum creatinine and ideal body weight were used to 
calculate the each patient’s creatinine clearance (CrCl) at each visit by the Cockcroft-Gault equation. R version 
3.1.2. was used to analyze the intra- and inter-patient variabilityand establish the variance model. Using this 
real-life cohort variance model, metformin concentrations were then simulated using a 2- compartment 
mammillary previously described pharmacokinetic model.Monte Carlo simulations of 1000 subjects per each 
considered dose and CrCl value were performed using R version 3.1.2. Using the Federal Drug Administration 
(FDA) defined upper limit of 5 mg/L (insert citation), a particular regimen was considered to be of minimal risk 
if the 99th blood concentration percentile (n<10 per 1000) was below 5 mg/L.  

Results:We used a very conservative model for our simulation. The lowest reported values for volume of 
distribution were used in our simulation with a net mean of 331 L, compared to the manufacturer reported 

value of 654 ± 358 L.This, therefore, maximized the simulated concentration of metformin in blood. our 
current data indicate that 500 mg of metformin taken once a day poses minimal to no risk even in the most 
severely renally impaired subjects (CrCl<30 mL/min) with less than 1% of simulated subjects displaying a 
maximal concentration exceeding the safe upper limit of 5mg/L. Furthermore, 500 mg taken twice a day 
shows similar results with patients having creatinine clearance in the range of 61-90 ml/min. Our ongoing 
progress in evaluating the impact of individual renal function variation on metformin clearance aims to 
provide further insight into the ability to implement metformin treatment safely in these patients by adhering 
to established dosing nomographs.  


