Determinants of the elimination of methotrexate and 7-OH-methotrexate following high-dose iv. methotrexate
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Introduction: High-dose MTX (HDMTX) is associated with a significant rate of severe toxicity,
especially potentially letal renal impairment. MTX is prone to interactions with various drugs,
including NSAIDs, salicylates, sulphonamides, benzimidazoles and corticosteroids among
others. Concurrent administration of NSAIDs has been associated with increased MTX toxicity
and it is therefore recommended not to administer NSAIDs concurrently with MTX. We wanted
to develop a population and covariate PK model of MTX and 7-OH-MTX, with special focus on
comedication, and to deduce recommendations on how to increase the safety of HDMTX

schedules.

Methods: Routine 24- and 48-hour blood samples were collected in 76 patients and 309
cycles of HDMTX (dose range 300mg/m? to 12g/m?). Concentration-time data were subjected

to NONMEM analysis. Intensive sampling was available from 21 patients.

Results: Two pts had markedly increased MTX exposure (figure 1). A combined five-
compartment model best fitted the concentration-time data of MTX and 7-OH-MTX (figure 2).
Calculated baseline creatinine clearance was correlated with CLy, and CL, ., yrx
Administration of NSAIDs prior to HDMTX led to a 16% and 38% reduction of CL,,;, and CL,_
onwmx respectively. Concurrent administration of benzimidazoles led to a 27% and 39%

reduction of CL,, and CL, o\, \irx respectively. Median MTX plasma concentrations at 24 and

48 hours were higher in patients with the respective comedication (table 2).
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Figure 2. Five compartment model for MTX and 7-OH-MTX.

#

pharmacokinetic units estimate RSE o (%) (RSE)
parameter

Clyrx L/hr 8.85 1.96 19.6 6.66
O e L/hr 2.00 0.417 31.0 9.77
CENTRAL, 1y L 23.0 4.04

PERIPHERAL-1, . L 21.6 3.16

PERIPHERAL-2, . L 185 255 31.0 16.7
CENTRAL, o, vrx L 5.34 2.01 8.22 3.8

PERIPHERAL, o\, \irx L 27.7 2.93 414 10.2
Q, L/hr 0.444  8.78*10%2 32.0 211

Q, L/hr 0.716 0.371

Q, L/hr 0.429  4.79*102 271 18.5

Table 1. Population pharmacokinetic data. » = interindividual variability,
empty= not estimated, RSE = relative standard error.

median 24-hr plasma
concentrations (umol/L)

median 48-hr plasma
concentrations (umol/L)

patient subgroup MTX 7-OH-MTX MTX 7-OH-MTX
+ benzimidazoles 279 522 0.21 1.46
no benzimidazoles 0.63 3.89 0.08 0.885
p-value (student’s T) <10% <10°% <10* 104
prior NSAIDs 1.68 4.25 0.12 1.32
no NSAIDs 0.67 3.98 0.084 0.895
p-value (student’s T) <10° 0.64 0.003 104

Table 2. Median MTX- and 7-OH-MTX plasma concentrations at 24 and 48 hours
in patient subgroups with or without concurrent benzimidazoles or prior NSAIDs.
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Figure 3. Goodness-of-fit plots (all data log-transformed). A) Observed versus
individual Bayesian predictions of MTX concentrations. B) Observed versus
individual Bayesian predictions of 7-OH-MTX concentrations.

Conclusion: In patients receiving HDMTX, the concurrent administration of
benzimidazoles led to a significant decrease of CL,,;, and CL,_,,, \;1x, COMparable
to what has been found in patients with prior administration of NSAIDs. The data
suggest that benzimidazoles should be seen as a relative contraindication for

HDMTX.
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