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FIGURE 2. Relapse-free time intervals of thiopurine-refractory
patients and thiopurine-naive or thiopurine-intolerant patients in
the tacrolimus group and in the thiopurine group. The overall
cumulative relapse-free survival of thiopurine-refractory patients
in the tacrolimus group was significantly lower than that in the
other 2 groups [log-rank test; P=0.0104 (vs thiopurine-naive or
intolerant patients) and P=0.0008 (vs thiopurine group)]. There was
no statistical difference between the thiopurine-naive or thiopurine-
intolerant tacrolimus and thiopurine groups (P=0.5594).

necessary in 4 patients (16.7%). One patient (4.2%) contracted
bacterial pneumonia. He had received a combination of
tacrolimus and AZA, and recovered with antibiotic adminis-
tration and discontinuation of the tacrolimus and AZA. A
temporary rise in serum creatinine levels above 1.3mg/dL
occurred in 4 patients (16.7%). In 3 cases, tacrolimus
withdrawal was necessary and serum creatinine levels normal-
ized after discontinuation. In the other case, renal function
normalized with dose reduction of tacrolimus.

The thiopurines were discontinued because of side
effects in 5 (14.7%) of 34 patients undergoing thiopurine
maintenance therapy. Of those, 1 patient (2.9%) contracted
bacterial pneumonia as described above, 1 patient (2.9%)
developed leukopenia, 1 patient (2.9%) developed pancrea-
titis, and 2 patients (5.9%) experienced nausea. Herpes
progenitalis (2.9%, n = 1) and mild leukopenias (5.9%,
n = 2) were also observed.

All of the patients in both groups recovered with
conventional therapy. There was no mortality in either of
the groups.

TABLE 5. Adverse Events That Developed During Tacrolimus
Treatment

Adverse Events Cases (%)

Tremor 5(20.8)
Renal function impairment 4 (16.7)
(rise in creatinine above
1.3 mg/dL)*
Hot flashes 3 (12.5)
Bacterial pneumonia 1(4.2)
Hyperkalemia 1(4.2)
Epigastralgia 1(4.2)
Headache 14.2)

*In 1 case, tacrolimus withdrawal was not necessary.
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DISCUSSION

The findings of this study showed that the effects of
tacrolimus as maintenance therapy in thiopurine-naive or
thiopurine-intolerant patients with UC are comparable
with those of thiopurines. To our knowledge, this i$ the first
study to show that tacrolimus therapy is valuable for
maintaining remission in patients with refractory UC in
comparison with thiopurine therapy.

First, we investigated the efficacy of thiopurines for
maintaining remission in patients with refractory UC
enrolled in this study. Our study showed that the
proportions of UC patients maintaining steroid-free remis-
sion with thiopurines at 1 and 3 years were 59.2% and
36.5%, respectively (Fig. 2). In a prospective, observational
cohort study by Chebli et al,'* the proportion of patients
with steroid-dependent UC who received AZA for 3 years
and remained in steroid-free remission was 45% and 57.5%
on an intention-to-treat basis and per protocol basis,
respectively. Fraser et al'® reviewed the clinical notes of
622 patients with inflammatory bowel disease (272 Crohn’s
disease, 346 UC, and 4 indeterminate colitis) who were
treated with AZA to maintain remission and showed that
the relapse-free rate based on a Cox regression analysis was
63% at 60 months. Although the relapse-free rate in the
later study seems to be higher than that in thiopurine
therapy in an earlier study and in this study, patients who
received AZA for less than 3 months were excluded in the
study by Fraser et al, whereas all patients who were
administered thiopurines were enrolled in other studies.
Thus, in our study, the clinical outcome of patients treated
with thiopurines was similar to that in earlier reports.!*!3

Then, we investigated the efficacy of tacrolimus as
maintenance therapy for patients with refractory UC in
comparison with thiopurines. Our study showed that the
proportions of patients intolerant or naive to thiopurines
who could maintain steroid-free remission with tacrolimus
at 1 and 3 years were 51.1% and 19.2%, respectively
(Fig. 2), which was similar to that in patients with
thiopurines. In contrast, the proportions of patients who
were refractory to thiopurines at 1 and 3 years were 25.0%
and 0%, respectively (Fig. 2). Relapse-free survival in this
group was significantly lower than that in thiopurine group.
These data suggested that administration of tacrolimus
with trough levels of 5 to 10 ng/mL as maintenance therapy
could be an alternative therapy for UC patients intolerant
to thiopurines, but might be less effective in thiopurine-
refractory patients with UC.

Some reports recommend tacrolimus trough levels of 5
to 10 ng/mL for long-term administration to avoid rejection
in patients with liver, renal, and small bowel transplanta-
tion.'®!7 Our earlier report also showed that the same
trough level range might be optimal for maintaining
remission in patients with refractory UC based on its effect
and safety.? According to these earlier reports, in this study,
we treated UC patients by adjusting the tacrolimus trough
levels to 5 to 10 ng/mL. Our data suggested, however, that
patients with UC who are refractory to thiopurines should
be controlled with higher trough levels of tacrolimus, a
combination of thiopurines and tacrolimus, or infliximab.

One limitation of this study concerns the difference of
the induction therapy between the tacrolimus and the
thiopurine groups. In fact, 82.8% of the patients in the
tacrolimus group were treated with tacrolimus, whereas
70% of the patients in the thiopurine group received either
CS or cytapheresis (Table 4). Therefore, we could not
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exclude the possibility that patients in the thiopurine group
had less severe disease than those in the tacrolimus group.
To solve this issue, additional studies might be required
with enrolling patients who received the same induction
therapies.

Finally, we evaluated the adverse effects related to
long-term administration of tacrolimus therapy. In this
study, tremor was the most frequent side-effect and severe
adverse events rarely occurred during tacrolimus main-
tenance therapy. The frequency of drug withdrawal because
of side effects was similar between the tacrolimus and
thiopurine groups, indicating that long-term tacrolimus
administration with trough levels of 5 to 10 ng/mL could be
tolerable in patients with refractory UC.

In conclusion, our study showed that tacrolimus
therapy is a viable alternative for maintaining steroid-free
remission in UC patients intolerant to thiopurines,
although its efficacy and the therapeutic strategy for
thiopurine-refractory UC remains to be established.
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