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Introduction

Methotrexate (MTX), an inhibitor of purine metabolism, is the first-line therapy for many patients with rheumatoid arthritis (RA) as well as for patients with many other rheumatic diseases.[1] However, the effects of MTX can be quite variable, due in part to dosing regimens and metabolism.[2] MTX is a prodrug whose parent form accumulates polyglutamates due to red blood cell (RBC) enzymatic action while in the bone marrow (MTX is not polyglutamated in circulating RBCs as these cells lack the enzymes necessary to do so). Also, greater numbers of polyglutamates added to the MTX parent drug (ie, longer MTX-polyglutamate chains) lead to greater drug-related inhibition of purine synthesis, perhaps resulting in greater drug efficacy.[3] In this study, the authors evaluate the effect of various dosing strategies of MTX on the degree of MTX polyglutamate formation and disease activity.

Study Summary

Forty-seven patients with RA who had not previously taken MTX were evaluated in a 20-week dose-escalation study, and these patients were the major focus of this report; however, 223 other patients with RA who had been on stable doses of MTX for > 3 months, were also enrolled and these patients were studied to evaluate the effect of patient-related factors on accumulation of MTX polyglutamates. MTX polyglutamates were measured using liquid chromatography, with the degree of MTX polyglutamation classified as short-chain, medium-chain, long-chain, and very long-chain polyglutamates.

In the 47 MTX-naive patients, after once-weekly oral dosing escalated from 7.5 mg/week to a mean dose of 13.5 mg/week by week 20, MTX polyglutamate levels reached steady state at ~ 7 weeks after initiating therapy – somewhat quicker than one might expect given the lifespan of RBCs (120 days), but still consistent with prior reports (of note, 95% of these patients were also on folic acid supplementation). The duration of MTX therapy > 4 weeks as well as an increased dose of MTX was associated with a greater accumulation of long and very long-chain MTX polyglutamates. Also, In a subset of 10/47 patients in the MTX dose-escalation study, switching from oral to subcutaneous MTX led to a 37% increase in long-chain MTX polyglutamates, and a 132% increase in very long-chain MTX polyglutamates; in this subgroup, the accumulation of very long-chain polyglutamates was associated with a reduction in RA disease activity (measured by DAS-28). In the 223 patients on long-term MTX, the authors found in several analyses that increasing age, renal function (measured by glomerular filtration rate [GFR]), and dose and route (oral vs subcutaneous) of MTX administration were predictors of increased MTX long-chain polyglutamate accumulation.

The authors conclude that increased levels of longer-chain MTX polyglutamates are a result of dosage intensity and route of administration, and based on these findings in the discussion section they suggest that early aggressive parenteral MTX may enhance the anti-inflammatory effects of MTX.

