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Abstract

Background—Low-dose methotrexate is a widely used and efficacious therapy in chronic
inflammatory disorders such as psoriasis and rheumatoid arthritis. Prospective randomized
controlled trials have demonstrated the efficacy of parenteral methotrexate in Crohn’s disease
(CD). We performed a systematic review of the efficacy of methotrexate in ulcerative colitis (UC)
and discuss the results in the context of the known pharmacokinetics and adverse events of
methotrexate therapy in inflammatory bowel diseases and other inflammatory conditions.

Materials and Methods—We performed a systematic review of the literature in Medline,
Embase, and Web of Science. All publications describing patients with UC treated with
methotrexate were included.

Results—We identified 12 studies or retrospective case series and 5 meeting abstracts that met
the inclusion criteria. Only 1 study reported a prospective randomized placebo-controlled trial
using methotrexate at a dose of 12.5 mg orally with no significant clinical benefit. However, the
majority of uncontrolled retrospective analyses suggest a clinical response to methotrexate therapy
in a range of 30%-80% when the drug is applied by parenteral route in doses between 20-25 mg.

Conclusions—The only randomized controlled trial of methotrexate in UC employed oral
dosing and doses lower than those shown to be effective in CD and did not demonstrate efficacy,
whereas uncontrolled, retrospective studies using doses and routes of administration similar to
those employed in CD suggest benefit. Well-designed, prospective, placebo-controlled trials of
methotrexate in UC are needed.
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Methotrexate, which was initially developed in 1948 for the treatment of leukemia, has been
used clinically for nearly 60 years as low- and high-dose therapy in other diseases including
certain lymphomas, Wegeners’ disease, psoriasis, and rheumatoid arthritis. In inflammatory
bowel diseases (IBDs) methotrexate’s clinical efficacy has been established for steroid-
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dependent Crohn’s disease (CD) in adults and also in children refractory or intolerant to
thiopurine therapy.1™5 The effectiveness of intramuscularly (i.m.) administered
methotrexate 25 mg once weekly in steroid-dependent CD is well documented. In the North
American Crohn’s Study Group’s landmark trial, 39.4% of the patients receiving
methotrexate (25 mg, i.m./week) were in clinical remission as defined by the Crohn’s
Disease Activity Index (CDAI) <150 points and the discontinuation of prednisone,
compared with 19.1% of the patients in the placebo group, at 16 weeks.6 Similarly, Feagan
et al7 demonstrated the efficacy of methotrexate treatment (15 mg/i.m./once weekly) in
maintaining steroid-free remission in CD patients (after 40 weeks 65% remission in the
methotrexate group versus 39% in the placebo group). Of note is that 2 smaller placebo-
controlled studies in CD patients with orally administered methotrexate, given at lower
doses than used in the trial of Feagan et al,6 did not demonstrate a statistically significant
differences in response or remission rates compared to placebo, suggesting that the route of
administration and the dose of methotrexate play important roles in the treatment of IBD.8'9

Proven effective medications for patients with steroid-dependent CD patients include
azathioprine or 6-mercaptopurine (6-MP), methotrexate, infliximab, adalimumab,
certolizumab, and natalizumab. In comparison, therapeutic choices for steroid-dependent
ulcerative colitis (UC) patients are currently limited only to azathioprine or 6-MP and
infliximab. In addition, proctocolectomy with or without construction of an ileal pouch anal
anastomosis (IPAA) is an option for patients who do not tolerate azathioprine and fail
infliximab; however, UC patients with mildly to moderately active steroid dependency
might not experience an improved quality of life after IPAA. IPAA is associated with a
number of complications that may adversely affect the long-term outcome of these patients,
such as antibiotic-dependent or antibiotic-refractory pouchitis, cuffitis, CD of the pouch, and
infertility of female patients.10~12 Therefore, there is a clear need for further exploration of
new therapies with a calculable risk profile for this patient group.

We performed a systematic review to explore the efficacy of methotrexate in patients with
UC and discuss the data in the context of current knowledge of effects, adverse events, and
pharmacokinetics of methotrexate therapy in patients with other inflammatory conditions.

MATERIALS AND METHODS

To identify relevant articles and abstracts describing the efficacy of methotrexate in patients
with UC a systematic literature search was performed using both medical subject headings
(MESH) and keywords. The following terms were used: “Ulcerative colitis,” “Inflammatory
bowel disease,” “IBD,” and “Methotrexate.” The search was restricted to English-language
publications involving humans and was performed in the following databases: MEDLINE
(1966 to November 2009), EMBASE (keyword search in abstracts; 1988 to November
2009), Web of Science (for meeting abstracts), and Clinical trials database (Clinical-
Trials.gov). The keywords were linked by the Boolean operators (and, or) to refine the
search. Data from full articles and meeting abstracts were extracted. Additional efforts to
identify relevant trials were made through review of reference lists of included articles.
Meeting abstracts, which were later published as a full article, were not included.

THERAPEUTIC EFFICACY OF METHOTREXATE IN UC

A systematic literature research in Medline and Embase yielded 494 and 598 reports,
respectively, of which 12 studies were relevant to our topic. The search in Web of Science
yielded additionally 5 meeting abstracts, all of which are currently not yet published as full
articles.
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The first case series by Kozarek et all3 described a successful induction of remission in 5 of
7 patients with UC given methotrexate 25 mg i.m./week. The therapy, which was applied for
12 weeks and then tapered down to an oral dose as low as 7.5 mg/week if improvement was
evident by week 12, achieved a significant reduction of steroid use and improvement of
mucosal inflammation as judged by sigmoidoscopy. The same group later described a total
of 30 patients with refractory UC and a 70% response rate after 12 weeks of 25 mg i.m./
week and a long-term response of 40% on oral methotrexate at a dose 7.5-15 mg.14 Another
open-label prospective study of oral methotrexate 15 mg/week in 8 patients with steroid-
dependent UC reported a steroid-sparing effect with a mean dose reduction from 26.3 + 3.2
mg/day to 12.7 + 2.0 mg/day and a partial response in 3/8 patients.1> Of note, in this study
methotrexate was started at a dose of 2.5 mg/week and then increased to 5 mg, 10 mg, and
finally 15 mg at weeks 2, 3, and 4-18, respectively.

These initial observations, along with the significant therapeutic effectiveness of
methotrexate in patients with CD, led to the first and only prospective, placebo-controlled
trial investigating the efficacy of oral methotrexate therapy in patients with active UC.16
Currently, there are no published, prospectively collected, placebo-controlled data regarding
the clinical value of parenterally administered methotrexate in patients with UC.17:18

Oren et al® conducted a prospective, randomized, placebo-controlled trial investigating the
efficacy of oral methotrexate at a dose of 12.5 mg orally/week in patients with at least
moderately active UC (Mayo score >7). The treatment duration was 9 months; 5-
aminosalicylates (5-ASA) and steroids were allowed to continue during the study at the
discretion of the treating physician and the primary outcome measures were the proportion
of patients entering first remission, time to reach that remission, and maintenance of
remission. A total of 67 patients were enrolled (37 placebo, 30 methotrexate). There were no
significant differences among the groups with regard to the primary outcomes (Table 1),
monthly steroid use or clinical Mayo scores (evaluated every 4 weeks), or the
sigmoidoscopy scores for inflammation. Interestingly, dropout rates were 4 times higher
among placebo-treated patients than in the methotrexate-treated patients. This could reflect
partial improvement benefit with methotrexate.

Three prospective open-label studies have investigated the effectiveness of methotrexate
compared to 6-MP or 5-ASA. Mate-Jimenez et al®* randomized patients with steroid-
dependent UC and CD in an open-label study to either 6-MP 1.5 mg/kg bodyweight (bw)/
day, 15 mg/week oral methotrexate, or 3 g/day 5-ASA in a 2:2:1 design. In addition to being
treated with at least 20 mg prednisone/ day, the UC patients had to have a Mayo clinical
score of >7. UC patients were randomized to either 1 of the abovedescribed therapy
regimens (14 received 6-MP, 12 received methotrexate, 8 received 5-ASA). Two weeks
after randomization prednisone was reduced by 8 mg each week and discontinued if clinical
remission was achieved. Additionally, the methotrexate dose was reduced to 10 mg orally
once weekly and the 6-MP dose to 1 mg/kg bw/day if remission was achieved. The
remission rates after 30 weeks of therapy were 78.6% (11/14) for 6-MP, 58.3% (7/12) for
methotrexate, and 25% for 5-ASA (2/8). In the second part of this study patients in
remission were maintained on their respective drug regimen until week 106. At this
timepoint only 1/7 patients on methotrexate remained in remission compared to 7/11 in the
6-MP group and none in the 5-ASA group. The study has been criticized for its small sample
size and poor methodological quality, including vague definitions of inclusion criteria.
Moreover, the authors failed to describe the mode of randomization. In the trial CD and UC
patients were randomized together for treatments, but later separated in groups
postrandomization for evaluation. In addition, patients and physicians were not blinded to
their treatment assignment.17:18 Perhaps most important, in the maintenance phase the dose
of methotrexate was reduced below even that demonstrated to be effective for CD.
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Egan et al32 prospectively investigated the usefulness of 2 different doses of parenterally
administered methotrexate in a cohort of steroid-dependent patients (at least >10 mg
prednisone/day) with IBD. Thirty patients (16 with CD and 14 with UC) were included and
randomized (patients blinded) to receive either 15 or 25 mg methotrexate/week. The authors
report the overall results for the whole cohort, including both the UC and CD patients, but
did not provide a breakdown of results by diagnosis. After 16 weeks, 17% (3/18 in the 15
mg group and 2/12 in the 25 mg group) in both groups were in remission and 39% in the 15
mg and 33% in the 25 mg group had improved. In a second phase, 11 of the study patients
who were not responding (n = 9) or partially responding (n = 2) to 15 mg methotrexate/
week were dose-escalated to 25 mg methotrexate/week. Three patients had a partial response
and 2 were in remission after another 16 weeks of therapy.

Paoluzi et al'9 report the results of short- and long-term methotrexate therapy (12.5 mg i.m./
week) in 10 steroid-dependent UC patients who were either intolerant (n = 8) or resistant to
azathioprine therapy. After 6 months all 10 patients were in clinical remission, 6/10 had also
complete endoscopic and histological remission, whereas 4/10 demonstrated endoscopic and
histologic improvement of rectosigmoid mucosal inflammation. In the median follow-up of
2 years all patients in clinical and endoscopic remission remained stable and 2 of the 4
patients with incomplete endoscopic/histologic remission had relapsed.

Retrospective Studies of Methotrexate Therapy for UC

In addition to the limited number of prospective trials described above, several retrospective
single-center observations have been published (see also Table 2). In these reports
methotrexate is typically administered to UC patients in doses similar to those used in CD
patients.

Fraser et al20 included 22 patients with UC and 48 patients with CD in a retrospective
analysis of methotrexate efficacy in a tertiary referral hospital in Oxford. Most of the
included patients had been previously treated with azathioprine or were intolerant to that
agent. The outcome of the UC patients was not separately analyzed. The mean dose of
methotrexate was 20 mg/week, with most patients receiving the therapy by oral
administration and a minority group by i.m. application. Overall, remission was achieved in
34 of 55 patients (62%) who completed more than 3 months of therapy. Interestingly, the
only factor significantly associated with achieving remission was the dose of methotrexate.
Other factors used in the logistic regression model to predict remission were diagnosis (CD
versus UC), disease site, presence of joint symptoms or other extraintestinal manifestations,
age at time of treatment and age at diagnosis. A life-table analysis demonstrated that the
rates of remission on methotrexate were 90%, 73%, and 51% for 12, 24, and 36 months,
respectively.

Cummings et al?! analyzed the efficacy of orally administered methotrexate in the range of
20-25 mg once weekly in 42 patients with either lack of benefit (n = 11) or intolerance (n =
31) to azathioprine. An additional 8 UC patients were primarily treated with methotrexate
because of their rheumatoid arthritis. The response and remission rates correspondingly
were 58% and 45% in azathioprine-intolerant patients, 27% and 0% in previous azathioprine
failure patients, and 80% and 62% in patients with concurrent rheumatoid arthritis.

As both the analyses by Cummings et al?! and by Fraser et al20 were performed at the same
Oxford tertiary hospital, the patients in these reports may be overlapping.

Nathan et al22 reported a retrospective analysis of patients treated in a single hospital in
Victoria, Australia. They observed remission rates of 48% (11/23 patients) following
administration of 15-25 mg/week subcutaneous (s.c.) methotrexate (90% of the patients
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were treated s.c., 10% received methotrexate orally). Three patients (13%) achieved
improvement and could decrease the dose of steroids. Wahed et al23 described a clinical
response in 22/32 (68%) of UC patients in a retrospective analysis at a single university
hospital in London. Response in this retrospective study was defined as steroid withdrawal
by 6 months, normalization of previously raised C-reactive protein or physician’s clinical
assessment of improvement as assessed in the patient record. The induction dose of
methotrexate was administered orally in 20 patients and i.m. in 12 patients, with a median
dose of 25 mg/week (10-25) in the induction period and 20 mg/week (10-25) in the
maintenance period. The analyzed group consisted mainly of patients who were either
previously intolerant (efficacy 15/23; 65%) or failed (efficacy 7/9; 78%) to achieve adequate
response with purine analogs. Steroid withdrawal was possible in 7/19 patients (37%) who
were on steroids at baseline.

DISCUSSION

This systematic review of the published literature regarding the effectiveness of
methotrexate in patients with UC illustrates the lack of prospectively collected efficacy data,
especially in a dose range demonstrated to be effective in the treatment of CD. When viewed
in its totality, these data indicate that if methotrexate is given in a similar dose and manner
(i.m. ors.c.) as in CD it might be a clinically useful therapy for steroid-dependent UC
patients, including patients who did not tolerate or did not respond to thiopurine therapy.
The studies that used low-dose orally administered methotrexate demonstrated very low
response rates among patients with UC, similar to the experience in CD.1 The available
therapeutic experience with methotrexate in other inflammatory diseases and especially in
patients with rheumatoid arthritis indicate that 2 factors, the dose and the mode of
application, are associated with the efficacy of a methotrexate treatment.

Clinical Pharmacology of Methotrexate

Methotrexate is an analog of folic acid and of aminopterin, which is also a folic acid
antagonist. One of the main mechanisms of its action is the inhibition of dihydrofolate
reductase, the enzyme involved in the de novo synthetic pathway for purines and
pyrimidines. The rationale for the use of high-dose methotrexate in the treatment of cancer is
that the rapidly proliferating malignant cells become starved of purine and pyrimidine
precursors and therefore are unable to sufficiently maintain DNA and RNA synthesis,
leading to decreased proliferation. The underlying antiinflammatory effect of low-dose
methotrexate in inflammatory diseases such as rheumatoid arthritis, psoriasis, and IBD is
less clear, as the antiproliferative activity of low-dose methotrexate is minimal. Multiple
mechanisms of actions are proposed, including promotion of adenosine release, inhibition of
production of proinflammatory cytokines, suppression of lymphocyte proliferation,

reduction of neutrophil chemotaxis, and adherence and decrease of serum immunoglobulins.
24,25

Methotrexate can be administered by oral, s.c., i.m., or (i.v.) routes. With oral
administration, methotrexate is absorbed in the jejunum with good bioavailability at doses
below 15 mg. Above this threshold absorption rates can be decreased by 30%—70%
compared to s.c. or i.m. applications.26™29 The s.c. or i.m. administration results in similar
bioavailability of the drug, but s.c. administration is normally better-tolerated.29:30 The
serum half-life of methotrexate is ~7-10 hours, although some patients demonstrate
prolonged serum half-life for up to 26 hours. After methotrexate is taken up by tissues it is
converted to methotrexate polyglutamates, which are long-lived derivates that retain
biochemical and biological activities. These polyglutamates migrate through cellular
membranes poorly, leading to cellular entrapment, which is one of the mechanisms of the
prolonged retention of the drug in tissues such as the liver. Between 65% and 80% of the
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drug is excreted by the kidneys (the major part in the first 12 hours after administration) and
20%-35% is secreted in bile. Studies in patients with rheumatoid arthritis and IBD found no
meaningful correlation of methotrexate metabolites in serum or plasma and clinical efficacy,
suggesting that there is little clinical value in monitoring these levels.31:32

Dose of Methotrexate and Clinical Effectiveness

There is a positive correlation between dose and response to methotrexate in patients with
rheumatoid arthritis. This has led to the recommended step-up approach for methotrexate
therapy in this patient group. Methotrexate is started at a dose of 10-15 mg once weekly and
depending on disease activity the dose is then further increased by 5 mg every 2—4 weeks up
to 20-30 mg methotrexate once weekly.33:34 Overall, higher doses (25 mg methotrexate
once weekly) are more effective than lower doses (15 mg methotrexate once weekly) in
patients with rheumatoid arthritis, but these doses are also associated with a higher
likelihood of gastrointestinal toxicity.3

The dose response is also partially reflected in the IBD literature, but in contrast to patients
with rheumatoid arthritis lower doses seem to be ineffective at least with regard to induction
of remission. In several studies methotrexate doses between 10-15 mg/week orally were not
effective in patients with active IBD.8:9:16 These negative results could have been partially
confounded by the oral administration of methotrexate in these prospective studies (see
below). However, after induction of remission with 25 mg methotrexate/week i.m., 15 mg
methotrexate i.m. once weekly can successfully maintain remission in patients with CD.”
Notably, patients suffering a relapse while on this lower dose of methotrexate can be
successfully brought back into remission and then maintained with the higher dose (25 mg
methotrexate once weekly).7:20

The only study that did not show a dose response but rather equal efficacy of 15 and 25 mg
methotrexate applied parenterally to patients with IBD is also characterized by very low
remission rates of only 17%.32 Considering the higher remission rates reported in other
blinded, randomized controlled trials of methotrexate in CD, one may speculate that this low
remission rate may indicate that only a very refractory patient group was included in this
trial.

Route of Administration of Methotrexate and Clinical Effectiveness

There is ongoing debate about possible differences in the bioavailability of methotrexate
given parenterally or orally. Pharmacokinetic studies employing methotrexate suggest that in
the dose range of 15-25 mg an oral application results in a significantly lower
bioavailability of the drug, at least in a subgroup of patients.26:27:36:37 |nterestingly, in a
prospective, double-blind, controlled trial comparing an oral and an s.c. regimen of
methotrexate in patients with rheumatoid arthritis, a significantly higher response rate in
patients treated s.c. with methotrexate was observed compared to the orally treated group.38
Similarly, in a retrospective study of children with juvenile idiopathic arthritis who were
treated with orally administered methotrexate in doses up to 20 mg weekly, an improved
efficacy was reported when the oral administration of methotrexate was changed to a
parenteral application.3°

One of the factors associated with the lower bioavailability of higher doses of methotrexate
might be interference in the absorption process of the drug. Interestingly, splitting a high
oral methotrexate dose into 2 divided doses taken 8 hours apart can achieve bioavailability
levels similar to s.c. administration.38 The current recommendation for methotrexate therapy
in patients with rheumatoid arthritis is to start with oral administration with a stepwise
increase of the dose as described above. In case of an insufficient response to the higher

Inflamm Bowel Dis. Author manuscript; available in PMC 2011 August 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Herfarth et al.

Page 7

doses of methotrexate the patient should be switched to s.c. administration of methotrexate.
33,34

In patients with IBD there are very limited data comparing clinical effectiveness in oral and
parenteral modes of administration. In 1 retrospective study, patients on parenteral
methotrexate had superior outcome in long-term remission rates compared to the patients
taking oral methotrexate,*C whereas others did not find such a difference in their
retrospective analyses.22:23 A small study evaluating the bioavailability of 12.5 mg oral
methotrexate in 5 patients with CD, 4 patients with UC, and 6 patients with rheumatoid
arthritis did not find a significant difference with regard to overall bioavailability of
methotrexate in all 3 groups, but a significant difference in absorption rate between the UC
and CD patients.*1 However, the authors did not investigate the clinical efficacy in this
study.

Overall, the CD data, demonstrating no significant effect in patients treated with oral doses
of methotrexate between 12.5-22.5 mg/week®9:16 and very good efficacy of the parenteral
administration of doses of 15-25 mg/week for both induction or maintenance®:7:42 also
indicate that in addition to the dose the route of administration may represent a crucial factor
at least in patients with CD.

Side Effects of Low-dose Methotrexate Therapy

The most commonly observed adverse events (AEs) of low-dose methotrexate therapy are
associated with the gastrointestinal tract, including nausea, anorexia, and less often
stomatitis or diarrhea. More serious AEs include hepatotoxicity, bone marrow suppression,
43 and rarely hyper-sensitivity pneumonitis and opportunistic infections.44 Due to these
potentially severe side effects, a specific evaluation is recommended for patients before the
start of methotrexate (Table 3).33:45 Methotrexate is a known teratogen and is
contraindicated in pregnancy.46 Currently there are no prospective or retrospective studies in
humans evaluating the effects of methotrexate on male or female fertility, on newborns
during breast feeding, or on spermatogenesis with regard to later miscarriages or birth
defects. Nevertheless, in a recent publication summarizing multinational evidence-based
recommendations for the use of methotrexate in rheumatic disorders, the expert opinion was
to stop methotrexate at least 3 months before planned pregnancy in both men and women
and not to use methotrexate during pregnancy or breast-feeding.33

Elevations of liver function tests (LFTs; aspartate aminotransferase, AST; alanine
aminotransferase, ALT) are frequently observed in patients on methotrexate therapy (Fig. 1),
but the development of hepatic fibrosis or cirrhosis, believed to be due to the intrahepatic
accumulation of methotrexate metabolites, is a rare event.4” According to a systematic
review of the literature the pooled percentages of mild and severe fibrosis and cirrhosis in
1113 patients with rheumatoid arthritis after a mean of 4.1 years of methotrexate therapy
were 15.3%, 1.3%, and 0.5%, respectively.*8 Factors associated with hepatoxicity are
alcohol consumption, obesity, diabetes mellitus, and viral hepatitis.4%°0 A small case series
(n = 20) reports little hepatotoxicity in patients with IBD treated with methotrexate in a
cumulative dose of higher than 1500 mg.51 Fraser®? analyzed the toxicity of long-term
administration of methotrexate in a pooled analysis including 565 IBD patients with an
exposure to low-dose methotrexate between 12 weeks and 18 months. He found 7 cases of
leukopenia (0.01%), 3 cases of pneumonitis (0.005%), and 28 cases of raised ALT levels
(5%).
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Severe Side Effects of Methotrexate Therapy in Prospective Placebo-controlled Trials in

IBD

In the only placebo-controlled prospective clinical trial of methotrexate therapy in patients
with UC by Oren et al, 18 3 patients were withdrawn from the study for suspected side
effects: transient leukopenia, migraine, and a severe rash. The first 2 patients were
administered methotrexate and the third patient was administered placebo. In the largest
prospective trials of induction and maintenance therapy with methotrexate in patients with
CD, a dose of 25 mg i.m./week, 16 patients (17%) receiving methotrexate had to be
withdrawn from the study compared to 1 patient (2%) in the placebo group. The reasons for
withdrawal were: asymptomatic elevation of LFTs (7 patients), nausea (6 patients), skins
rash (1 patient), pneumonia probably due to mycoplasma (1 patient), and optic neuritis (1
patient). Interestingly, whereas the elevated LFTs leading to withdrawal from this trial in 7
patients (7.4% of all patients treated with methotrexate), no patient experienced elevations
of LFTs warranting withdrawal with 15 mg methotrexate i.m./week.®:7 No significant
toxicities of methotrexate 25 mg/s.c./weekly applied over 50 weeks were reported in the
meeting abstract of a recently completed study comparing the combination of methotrexate
and infliximab to infliximab alone in patients with CD.53

CONCLUSION

Limited therapeutic options are available for induction and maintenance of remission for
patients with active UC. Given the high costs of biologics, there is a need for affordable,
easy to administer therapies such as methotrexate. Additionally, use of small molecules is
favorable over biologics as the risk of antibody formation to the administered proteins and
the associated risks of an allergic reaction or loss of response is believed to be less likely.
Methotrexate has been shown to be effective in both induction and maintenance of remission
in patients with CD. Given the lack of large, placebo-controlled, prospective studies
investigating methotrexate in patients with active UC at doses that were clinically effective
in inducing steroid-free remission in CD patients, no strong conclusions can be drawn from
the published data. As there is an obvious dose—response relationship observed for
methotrexate in the treatment of rheumatoid arthritis and in the several retrospective
analyses suggesting a good clinical effect of methotrexate in patients with UC, there seems
to be an unmet need for investigating methotrexate prospectively in studies using 1) higher
doses and 2) employing parenteral administration (s.c. or i.m.) in this patient group.
Unfortunately, it is highly unlikely that this drug will be investigated prospectively in the
setting of an industry-sponsored study, as methotrexate is an old drug and long off patent.
Therefore, clinical trials employing methotrexate will require sponsorship either by national
funding agencies or patient interest groups.

Two clinical trials to assess the efficacy of methotrexate in UC are under way or in the
planning phase. An investigator-initiated trial in France, “Comparison of Methotrexate vs
Placebo in Steroid-Refractory Ulcerative Colitis (METEOR)” is currently investigating the
efficacy of 25 mg methotrexate/week administered s.c. compared to placebo in inducing
clinical remission (www.Clinical-Trials.gov NCT00498589). The second clinical trial
“Randomized, double blind, prospective trial investigating the efficacy of methotrexate in
induction and maintenance of steroid free remission in ulcerative colitis (MERIT-UC)” is in
preparation and the prestudy administrative work is currently funded by the National
Institutes of Health (NIH) and supported by the Crohn’s and Colitis Foundation of America
(CCFA). These trials should provide an accurate appraisal of the efficacy of methotrexate in
UC for both induction and maintenance therapy.
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FIGURE 1.

Elevation of liver enzymes and discontinuation of methotrexate. Pooled results of 27
prospective studies in patients with rheumatoid arthritis. This analysis included 3808
patients with a mean dose of 10.5 mg methotrexate/ week (range 4.6—18) over a mean
duration of 55.8 months (range 27-180).4°
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TABLE 1
Outcome of Oral Methotrexate Therapy (12.5 mg orally/week) in a Prospective, Randomized Trial (Ref. 16)

Placebo Methotrexate

n=37 n=30
Remission (n) 48.6% (18) 46.7% (14)
Time to remission (months) 34+17 41+19
Relapse after achieving 44.4% (8) 46.7% (9)
remission (n)
Drop outs (n) 24.3% (9) 6.7% (2)
Treatment failure 5.4% (2) 10% (3)
Withdrawal because of side effect 2.7% (1) 6.7% (2)
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TABLE 3

Recommendations for Work-up of Patients Before the Start of Methotrexate

Assess Clinical Laboratory Work-up Radiology Consideration of the Following Tests
Risk Factors

Obesity@ AST, ALT Albumin® Chest x-ray to rule out Serology testing for: hepatitis B, C

Diabetes mellitus® CBC interstitial lung disease d HIV

Alcohol intake Creatinine® Pregnancy test Lipid profile®

Blood fasting glucose?

Adapted from a recently published multinational evidence-based recommendations for the use of methotrexate in rheumatic disorders (33).

aAss.ociated with hepatotoxicity in the context of nonalcoholic fatty liver disease (NAFLD) and the risk of preexisting liver fibrosis.

Low albumin is associated with thrombocytopenia, liver and pulmonary toxicity.
Creatinine clearance <79 mL/min reduces methotrexate clearance and is associated with more severe toxicity.

d . _ .
Obtained within the previous year before start of methotrexate therapy.
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