EDITORIAL

Low-dose methotrexate:
anti-inflammatory or immunosuppressive?

ETHOTREXATE’S VALUE for treating

rheumatoid arthritis was first reported in

1951,' and the Cleveland Clinic ex-

perience was reported in 1980.? During the
1980s, methotrexate became a commonly used second-
line agent for treating theumatoid arthritis, even before
its recent approval for this indication by the Food and
Drug Administration. The reason for its popularity is
simple: low-dose methotrexate is effective and well
tolerated in patients with rheumatoid arthritis.
However, the mechanism of action responsible for the
observed clinical efficacy is not well defined. Even
classification of the drug is controversial. Is
methotrexate anti-inflammatory, immunosuppressive,
or both?

ANTI-INFLAMMATORY EFFECTS

The relatively rapid onset of the clinical effects of
methotrexate suggests an anti-inflammatory mechanism
of action. Whereas other second-line agents such as gold
salts require several months of administration before im-
provement is seen, methotrexate often exerts beneficial
effects within weeks.

® See Calabrese and associates (pp 232-241)

Also consistent with an anti-inflammatory mecha-
nism of action, methotrexate mediates decreased syn-
thesis of leukotriene B, and generation of superoxide as
well as decreased chemotaxis for polymorphonuclear
leukocytes and monocytes.”” Another mediator with
proinflammatory properties, which also has links to the
specific immune system, is interleukin-1; in vitro studies
indicate that methotrexate can inhibit the functional
activity of this cytokine.® Changes in the activity of in-
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terleukin-1, which could occur quickly in vivo, might
partly explain the rapid phase of the observed clinical
response. However, all of these studies of anti-inflam-
matory effects have been done in vitro or in mice, in
some cases using high doses and prolonged incubations.
Thus the in vivo relevance in patients with theumatoid
arthritis remains to be demonstrated.

EFFECTS ON IMMUNE FUNCTION

The immune system changes seen in treatment with
methotrexate support a role for this agent as a modifier
of immune response. Decreased antibody production has
been observed,” whereas levels of serum rheumatoid fac-
tor have been variously reported to be decreased®” or un-
changed'® during methotrexate therapy. These variable
results may be explained in part by the relatively insen-
sitive titering techniques used to measure rheumatoid
factor.

A more sensitive radioimmunoassay method has de-
monstrated that in vitro synthesis of [gM-rheumatoid
factor by peripheral blood mononuclear cells from rheu-
matoid arthritis patients decreases within 24 hours of
the initial methotrexate dose." In other studies that are
in progress, we have observed declines in both the in
vitro production and the plasma levels of [gM-rheuma-
toid factor in patients who were followed prospectively
for 1 year after they started treatment with metho-
trexate.

These decreases in antibody and autoantibody pro-
duction may result from a direct action of methotrexate
on B cells or may be an indirect effect achieved by alter-
ing the number or function of relevant T-cell subsets. In
fact, data can be cited to support all of these possible
pathways for methotrexate action.

Inhibition of B-cell proliferation and antibody pro-
duction in the presence of methotrexate'’ may be caused

CLEVELAND CLINIC JOURNAL OF MEDICINE 245

Downloaded from www.ccjm.org on July 21, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

LOW-DOSE METHOTREXATE B OLSEN

by impaired ability of the B cell to produce purines and
thus to synthesize RNA.P Alternatively, effects on anti-
body production may be mediated by T cells, which
exert controlling effects on the relevant B cells. Expo-
sure of T cells to methotrexate in vitro decreases mito-
gen-induced cell proliferation,? whereas exposure in
vivo in rats with streptococcal cell wall-induced ar-
thritis enhances production of interleukin-2.!"* Increased
interleukin-2 synthesis is also consistent with enhanced
in vitro antigen- and mitogen-induced proliferative re-
sponses of peripheral blood mononuclear cells from
rheumatoid arthritis patients treated with meth-
otrexate. '

Quantitative changes in T cells and T-cell subsets in
patients treated with methotrexate have also been re-
ported. The changes include increases in the relative
numbers of total T cells (CD3) and helper T cells
(CD4)."° The study by Calabrese and associates in this
issue extends these observations to the examination of
other T-cell subsets that have specifically defined func-
tions.

At baseline, the rheumatoid arthritis patients studied
had a significant deficit in the CD4*2H4* suppressor/in-
ducer and CD8*C11b* suppressor/effector T-cell sub-
populations. Treatment with methotrexate partly nor-
malized these subsets. Since T-suppressor/inducer and
T-suppressor/effector cells in turn influence levels of an-
tibody synthesis, these findings suggest that metho-
trexate may mediate decreased antibody and autoanti-
body synthesis through quantitative changes in the
relevant T-cell subsets.
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WHY DOES IT MATTER?

Determining whether methotrexate has immunosup-
pressive or anti-inflammatory properties is of more than
academic interest. A better understanding of underlying
mechanisms of action would help determine where
methotrexate most logically fits in the therapeutic
scheme.

If methotrexate is found to have a relatively rapid
onset of action along with anti-inflammatory effects, it
may be useful to combine it with a slow-acting agent
with immunosuppressive properties. Clinical trials in
progress using methotrexate in combination with gold
or azathioprine may help answer this question.

Immunosuppression mediated by methotrexate could
have lasting effects on the course of the disease, even
though some clinical effects of methotrexate reverse
rapidly after it is discontinued.” For example, no studies
have examined whether the observed immunologic
changes are reversed when treatment is stopped. Con-
trolled observations over long periods are also needed to
confirm the suggestion that methotrexate may alter such
measurable effects of the disease as radiographic dam-
age.!0

Despite the unanswered questions, methotrexate will
likely remain an important component of therapy for
rheumatoid arthritis for years to come.
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