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LETTERS TO THE EDITOR

Importance of Early
Detection of
Cytomegalovirus Infection in
Refractory Inflammatory
Bowel Disease

To the Editor:

Cases of inflammatory bowel dis-
ease (IBD) associated with cytomegalovi-
rus (CMV) infection is a very important
issue for gastroenterologist.!2 In patients
with 1BD refractory to conventional ther-
apy, we should always consider the pos-
sibility of CMV infection. We note with
great interest the article by Dimitroulia et
al.3 Data for patients with IBD who were
investigated in that study demonstrated
that the CMV genome in intestinal tissue
was detected by polynierase chain reac-
tion (PCR) in 32.9% of total 1BD patients,
while the CMV genome in the blood was
detected in 27.1% of these patients. A
positive ratio of CMV genome in intesti-
nal tissue is higher in patients with ulcer-
ative colitis (UC) than in those with
Crohn’s disease. Moreover, 5.9% of 1BD
patients had detectable CMV genome in
their intestinal samples but not in their
blood. On the other hand, in the control
group who had no inflammatory disease,
11.9% of individuals had a detectable

Supported by a Grant-in-Aid for Scientific
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CMV genome in their blood, but 2.2% in
their intestine.

The authors suggested that a po-
tential role of CMV in the mucosal im-
mune disturbance of 1BD might be sus-
pected because CMV infection occurred
in intestinal tissue more dominantly than
in the blood. However, they described
that a definitive causal role of CMV in
exacerbating 1BD is still unknown. The
detection of the CMV genome in co-
lonic tissue may not necessarily indicate
active CMYV infection because infection
usually results from reactivation of la-
tent virus.

Recently, we clearly demonstrated
that the detected copy number of CMV
DNA by our PCR method is higher in
the inflamed colonic tissue than that in
noninflamed colonic tissue in patients
with UC refractory to immunosuppres-
sive therapy.# Moreover, our data dem-
onstrated that all three patients with UC
were positive for the CMV genome in
inflamed colonic tissue alone, although
neither CMV antigenemia nor CMV in-
clusion bodies were detected. In addi-
tion, we investigated more patients with
refractory UC. As a result, 18 (94.7%)
of 19 patients with refractory UC who
were positive for CMV DNA in in-
flamed colonic mucosa by our PCR
method had neither CMV inclusion
body nor CMV antigenemia. All pa-
tients were successfully treated with an-
tiviral therapy (unpubl. data). These re-
sults strongly support that CMV
infection was involved in the deteriora-
tion of patients with UC and the inves-
tigation of CMV DNA in inflamed co-
lonic tissue by the PCR method is
necessary for early detection of CMV
infection. Thus, both Dimitroulia’s and

our data included important points in
considering diagnosis and therapy for
patients with moderate or severe 1BD
who might have concomitant CMV in-
fection.

In summary, we strongly believe
that CMYV infection is involved in exacer-
bation of patients with 1BD. Therefore,
early detection of CMYV infection in intes-
tinal tissue is absolutely necessary for
developing a therapeutic strategy. Quanti-
tative real-time PCR assay in gastrointes-
tinal tissue is a promising modality for the
diagnosis of CMV infection.

Hiroshi Nakase MD, PhD
Takuya Yoshino, MD
Satoru Ueno, MD

Norimitsu Uza, MD

Sakae Mikami, MD

Minoru Matsuura, MD, PhD
Tsutomu Chiba, MD, PhD
Department of Gastroenterology &
Hepatology

Graduate School of Medicine
Kyoto University

Kyoto, Japan
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Rescue Therapy with Tacrolimus for a Patient with Severe
Ulcerative Colitis Refractory to Combination Leuko-
cytapheresis and High-Dose Corticosteroid Therapy

Hiroshi Nakase, Sakae Mikami, Minoru Matsuura, Satoru Ueno, Norimitsu Uza,
Satoko Inoue, Hiroshi Kitamura, Katsuhiro Kasahara, Takuya Yoshino,
Yasuhiro Takeda and Tsutomu Chiba

Abstract

A19-year-old man complaining of severe diarrhea and hematochezia was admitted to our hospital. Endo-
scopic findings and laboratory data revealed that he had ulcerative colitis (UC). Despite combination therapy
with high-dose corticosteroids and intensive granulocytapheresis, his condition did not improve. Therefore,
we initiated tacrolimus therapy. Intravenous administration of tacrolimus with a trough level of 10 to 15 ng/
ml relieved his abdominal symptoms within 1 week. The patient experienced no UC relapse 1 year after
treatment with oral tacrolimus. Tacrolimus is a promising therapy for patients with UC refractory to the com-
bination of high-dose corticosteroids and leukocytapheresis.

Key words: ulcerative colitis, tacrolimus, leykocytapheresis

(DOI: 10.2169/internalmedicine.46.6219)

Introduction

Tacrolimus is a macrolide antibiotic isolated from Strepto-
myces tsukubanesis that has immunomodulatory properties;
it is efficacious and widely used for the prevention of al-
lograft rejection in patients undergoing liver transplantation
(1). Although its action is similar to that of cyclosporin
(CyA), the immunosuppressive effect is 10 to 20 times
greater in vivo than that of CyA and its intestinal absorption
is more reliable, even in the presence of gastrointestinal dis-
ease (2). Therefore, much attention has been directed to
tacrolimus for patients with inflammatory bowel disease
(IBD) that are refractory to conventional therapy. In several
uncontrolled studies, tacrolimus improved fistulizing
Crohn’s disease (CD) and steroid-refractory ulcerative colitis
(UC) (3,4). A recent randomized control study demon-
strated the efficacy and safety of oral tacrolimus for induc-
ing remission of refractory UC (5). Here, we report a patient
with severe UC which was refractory to combination high-
dose corticosteroids and leukocytapheresis therapy and was

successfully treated with tacrolimus.

Case Report

A 19-old-year man with no medical history was admitted
to our hospital because of high fever and frequent bloody
diarrhea. Physical examination revealed localized tenderness
at the left lower abdomen and increased bowel sounds. His
temperature was 38°C. The following pathologic laboratory
findings were noted: white blood cell count 11600/mm’, C-
reactive protein (CRP) 14 mg/dl, and serum albumin 2.9 g/
dl (Table 1). Repeated blood cultures and testing for para-
sitic and bacterial bowel pathogens were negative. Colono-
scopy revealed dull colonic mucosa and an erythematous
pattern with a granular texture and gross pitting, and a
blurred vascular pattern. Computed tomography showed in-
creased wall thickness throughout the entire colon and in-
creased vascularization within the bowel walls. The patient
was diagnosed with severe total type UC. Under this diag-
nosis, daily therapy with 50 mg of prednisolone (PSL),
along with 3000 mg mesalamine was started. Despite this
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Table 1. Laboratory Data on Admission

Hematology Normal range
WBC 11600/mm’ 3000-8500
Hb 11.8 g/di 12.5-16.4
Pht 280000 /mm’ 167000-364000
Blood chemistry

P 6.7 g/dl 63-8.1
Alb 29 g/dl 3.9-5.1
GOT 17 1w 1333
GPT 12 n 8-42
ChE 157 A 201-436
BUN 6  mgd 8.22

Cr 0.8  me/d 0.6-1.1

Na 137 mEq/L 136-144

K 35 mEalL 3.6-4.8
CRP 14 me/dl 02<

therapy, the patient’s condition worsened. We then initiated
treatment with 60 mg PSL and methylprednisolone pulse
therapy (1000 mg for 3days). His condition improved 2
weeks after initiating this therapy. When the dose of PSL
was tapered to 50 mg per day, however, his condition dete-
riorated again. He became increasingly anemic and hypoal-
buminemic, and both blood in the stool and bowel move-
ments increased. We thought that additional mesalamine en-
ema might worsen the patient’s symptoms and therefore did
not perform it. Next, we started intensive granulocytaphere-
sis (G-CAP) twice a week as additional therapy. Although
we performed combination therapy with PSL and G-CAP
six times, his condition did not improve. Colonoscopy re-
vealed deep longitudinal ulcerations with mucosal erythema
and edema at the sigmoid colon (Fig. 1). At this time, cy-
tomegalovirus (CMV) antigenemia was negative. Histology
and polymerase chain reaction method to detect CMV in a
colonic biopsy specimen revealed no existence of concomi-
tant CMV infection. We considered that it would be neces-
sary to use immunosuppressive therapies with a strong and
rapid onset of action for this patient because he was refrac-
tory to intensive G-CAP and high-dose corticosteroid ther-
apy.

After informed consent was obtained from the patient and
his family, tacrolimus was given by continuous intravenous
infusion to adjust the serum trough levels of tacrolimus from
10 to 15 ng/ml. One week after initiating intravenous ad-
ministration of tacrolimus, his abdominal pain disappeared
and CRP became negative (Fig. 2). We then switched to oral
administration of tacrolimus with the same trough level.
Eight weeks after initiating the oral tacrolimus therapy, the
administration of PSL was tapered off and the patient’s con-

Figure 1. Colonoscopic view of the colonic ulcerations be-

fore administering tacrolimus.

dition was completely improved. Colonoscopy revealed re-
generating epithelium at the sites of previous ulcerative le-
sions (Fig. 3). During this therapy, the patient did not expe-
rience any serious side effects other than tremor. We tapered
the dose of tacrolimus to achieve a trough level of 5 to 10
ng/ml and he remained in remission 3 months later. One
year later, the patient is still in remission without any side
effects and the laboratory data show no signs of active in-
flammation.

Discussion

This is a case report of a 19-year-old Japanese patient
with severe UC that was successfully treated by intravenous
and oral administration of tacrolimus. The initial therapy for
patients with moderate or severe UC is a combination of
oral mesalamine and corticosteroids. Recently, the therapeu-
tic effect of GCAP for active UC was reported in Japan. G-
CAP is a new therapy in which granulocytes and monocytes
are selectively absorbed by a G-1 Adacolumn. Naganuma et
al reported that G-CAP therapy is a promising option for
patients with moderate UC that are refractory to conven-
tional therapy, with regard to reducing and avoiding PSL re-
administration, but that five sessions of G-CAP is not very
effective for patients with severe UC (6). In this case, we in-
tensively performed G-CAP twice per week to reduce the
colonic inflammation, because the patient did not respond to
high-dose PSL administration. This combination therapy,
however, was not effective for this patient. In addition, en-
doscopic findings revealed deep longitudinal ulcer, which
was suggestive of impaired mucosal healing. We therefore
started intravenous administration of tacrolimus, for expect-
ing rapid onset of action and letting this patient go into re-
mission as soon as possible, because azathioprine may be
ineffective in this active phase for its delayed onset of ac-
tion.

Generally, intravenous administration of CyA is effective
as a rescue therapy for patients with severe UC. The rapid
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Figure 2. Clinical course of the patient successfully treated
with tacrolimus.

efficacy of CyA to avoid emergency colectomy is approxi-
mately 50% to 80% in UC, but 35% to 67% of patients
eventually undergo surgery (7-10). In addition, maintenance
of remission with CyA requires high doses that are fre-
quently associated with significant side effects such as gin-
gival hyperplasia, hypertrichosis, hypertension, diabetes,
nephrotoxicity, and neurotoxicity (11).

Another major disadvantage of CyA is the necessity to
administer it intravenously to achieve sufficient, stable levels
due to its variable intestinal absorption. The original oil-
based oral formulation of CyA is characterized by high
intra- and inter-patient’s pharmacokinetic variability and
poor bioavailability in patients with diarrhea, thereby pre-
venting the stable blood levels of CyA (12).

Tacrolimus, however, is well-absorbed orally, compared to
intravenous administration, even in severe colitis (4, 13).
Moreover, recent evidence from transplant patients suggests
that tacrolimus is superior to CyA with respect to immuno-
suppressive potency and has a lower incidence of side ef-
fects (14, 15). Based on these findings, we selected
tacrolimus for this patient.

Tacrolimus has immunosuppressive properties similar to
CyA, but is approximately 100 times more potent than CyA
(16). Tacrolimus interacts with the calmodulin-dependent
serine/threonine phosphatase calcineurin by binding of the
immunophilin FKBP12. The main action is an abrogation of
the translocation process of the nuclear factor of activated T-
cells. This leads to a decrease in interleukin-2 levels, which
in turn reduces the activation and proliferation of T cells
(17). As for the therapeutic effects of tacrolimus in patients
with IBD, some published case reports and uncontrolled
studies suggest that tacrolimus therapy is beneficial in pa-

Colonoscopic view showing the appearance of re-
generating epithelium at the previously ulcerated sites after

Figure 3.

tacrolimus administration.

tients with steroid-resistant IBD or perianal fistulating CD
(3,4,18,19). A recent randomized study demonstrated
dose-dependent efficacy and safety of oral tacrolimus for
remission-induction therapy of refractory UC (5). Of refrac-
tory UC patients, that had been treated with a high trough
concentration of tacrolimus (10~15 ng/ml), 68.4% had an
improved disease activity index score with a reduction of
more than four points within 2 weeks. Moreover, 20% of
patients with refractory UC treated with such a high trough
level of tacrolimus went into remission. These results sug-
gest that the optimal treatment range, in terms of efficacy,
for the induction of remission is 10 to 15 ng/ml. Therefore,
we started tacrolimus therapy with aiming the trough level
of 10~15 ng/ml, which resulted in the rapid improvement
of the present patient’s condition. In this case, although the
patient has continued tacrolimus therapy for nearly 2 years,
he has not experienced any serious side effects. He has been
maintained in clinical remission with a trough level of
tacrolimus of 5 to 10 ng/ml. There are currently only a few
reports on the long-term efficacy and safety of tacrolimus as
a maintenance treatment for patients with UC (18). In this
regard, further clinical trials are needed to evaluate whether
tacrolimus is an optimal drug for maintenance therapy for
patients with UC (19, 20).

In conclusion, we report a patient with UC refractory to
combination of corticosteroid and intensive G-CAP therapy,
that was successfully treated with tacrolimus. Controlled tri-
als comparing tacrolimus with CyA in patients with UC are
not yet available, and it is therefore difficult at present to
conclude which drug is superior. Tacrolimus, however, is an
alternative option for patients with UC that are refractory to
conventional therapy.

This work was supported by a Grant-in-Aid for Scientific Re-
search (C) from the Ministry of Culture and Science of Japan
(18590677).
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Abstract

Background and Aim: The pathogenesis of Crohn’s disease is unclear, but many studies
suggest that luminal bacteria play an important role in chronic intestinal inflammation in
patients with this condition. Clarithromycin is a macrolide antibiotic with immunomodula-
tory activity. The aim of this study was to evaluate the effect of clarithromycin therapy in
Japanese patients with Crohn’s disease.

Methods: Fourteen patients with active Crohn’s disease (12 with ileocolonic, one with
colonic, one with small bowel type) were treated with oral clarithromycin 200 mg twice
daily for 4 weeks. Patients who showed a clinical response within 4 weeks continued the
therapy for up to 24 weeks. Four patients also received azathioprine. Clinical activity was
assessed with the Crohn's Disease Activity Index (CDAI) at entry and at 4, 12, and
24 weeks after starting clarithromycin.

Results: The mean CDAI score at entry was 343.5. Within 4 weeks, eight (57.1%) of the
14 patients showed clinical improvement, and five (35.7%) of the eight patients achieved
remission. All of those eight patients continued clarithromycin therapy after 4 weeks, and
six (42.9%) were in clinical remission at 12 weeks. Of the 14 total patients, four (28.6%)
continued clarithromycin for more than 24 weeks, and have remained in remission.
Patients who received azathioprine concomitantly had a better response to clarithromycin
therapy. No severe side-effects were observed during the study period.

Conclusions: This open label study showed encouraging results of clarithromycin therapy

in Japanese patients with active Crohn’s disease.

Introduction

The etiology of Crohn’s disease remains unclear, and both genetic
and environmental factors seem to be involved in its pathogenesis.
Recent data suggest that indigenous bacterial flora play an impor-
tant role in the initiation and perpetuation of chronic intestinal
inflammation in patients with Crohn’s disease.' Therefore, antibi-
otics are considered as one of the basic therapies” Generally,
metronidazole and ciprofloxacin are the antibiotics most often
used to treat mild to moderate Juminal or fistulizing Crohn’s dis-
ease.’ In a double blind, placebo-controlled trial of metronidazole
in Crohn’s disease, there was a significant reduction in Crohn's
Disease Activity Index (CDAI) scores and C-reactive protein lev-
els in the metronidazole-treated group compared with placebo.* A
controlled 6-month trial of ciprofloxacin in Crohn’s disease dem-
onstrated a significant reduction in CDAI scores in the ciprofloxa-
cin-treated group.® In combination therapy with metronidazole and
ciprofloxacin for 10 weeks, 55 of 72 patients (76%) showed a
clinical response and 49 of 72 patients (68%) achieved clinical
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remission.® This combination therapy was also effective for Japa-
nese patients with Crohn’s disease.”

Clarithromycin is a broad-spectrum macrolide antibiotic.
Macrolides, such as clarithromycin and azithromycin, bind to
the 50S subunit of the 70S bacterial ribosome, and thereby
inhibit bacterial protein synthesis. They accumulate in extremely
high levels within macrophages and have prolonged intracellular
half-lives.* These traits enhance their efficacy against intracellu-
lar organisms. Similar to other macrolides, clarithromycin acts
not only as an antibiotic but also as an immunomodulator, which
can enhance macrophage proliferation, phagocytosis, chemot-
axis, and cytocidal activity.® Clarithromycin suppresses nuclear
factor (NF)-kB activation in response to tumor necrosis factor
(TNF)-o in monocytes and lymphocytes,'® and thus represses
production of cytokines such as interleukin (IL)-8, TNF-a, and
T.-1 .l =13

There are several reports of open label studies of treatment for
Crohn’s disease with clarithromycin,'** although its therapeutic
results are still inconclusive. The aim of our trial is to evaluate the
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effectiveness of clarithromycin in Japanese patients with active
Crohn’s disease.

Methods

Patients

Fourteen patients (10 male, 4 female) with active Crohn's disease
(CDAI 2 150 for more than 3 weeks) were enrolled in this study.
The diagnosis of Crohn’s disease was confirmed by clinical, radio-
logical, endoscopic, and histological findings. The study was
approved by the ethics committee of Kyoto University Hospital.
Informed consent was obtained from all patients. The baseline
characteristics of the patients are shown in Tables 1 and 2. All the
patients were older than 20 years of age (mean 33.6, range 26—
48 years), with ileocolonic (n=12), colonic (n=1), or small
bowel-type (n=1) Crohn's disease. At entry, the mean CDAI
score was 343.5 (range 164.9-529.2).

Four patients (28.6%) were receiving azathioprine. The dose of
azathioprine had been unchanged for more than 3 months before

starting clarithromycin. Only one patient (7.1%) was receiving -

corticosteroids (7.5 mg/day) for 6 weeks prior to clarithromycin
therapy. Eleven patients (78.6%) were receiving 5-aminosalicylate
or sulfasalazine, and 11 patients (78.6%) were receiving elemental
diet therapy. These drugs and therapy were kept unchanged during

Table 1 Baseline characteristics of 14 patients with Crohn’s disease
Characteristic n{%)
Sex

Male 10{71.4)

Female 4 {28.6)
Disease location

Colonic 1(7.1)

lieocolonic 12 (85.7)

Small bowel only 1(7.1)
Previous resection 4(288)
Treatment

Elemental diet 11 (78.6)

5-Aminosalicylate, SASP 11 (78.6)

Steroids 1{7.1)

Azathioprine 4 (28.6)
Intestinal complication

Stenosis 5(35.7)

Abscess 2{14.3)

Fistula 3(21.4)

SASP sulfasalazine.

Table 2 Mean characteristics at entry of 14 patients with Crohn's
disease

Characteristic Mean Median Range

Age (years) 336 32 26-48
Duration of disease (years) 12.5 115 1-25
Crohn’s Disease Activity Index 343.5 361.9 164.9-529.2
C-reactive protein {mg/L) 27.2 16 1-94

Journal of Gastroenterology and Hepatology 22 (2007) 984-988 © 2006 The Authors
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this study except in the one patient receiving steroid therapy in
whom the dose was reduced as he clinically improved.

Study design

Patients received clarithromycin 200 mg twice daily for at least
4 weeks while they continued baseline treatment. There have been
several reports that long-term administration with 400 mg/day of
clarithromycin was well tolerated, safe, and effective for Japanese
patients with chronic bronchitis or sinusitis.”* Therefore, we used
the same dose in our clinical trial.

Four weeks after starting clarithromycin therapy, we evaluated
the CDAI, and decided whether or not clarithromycin therapy
should be continued. The responders continued clarithromycin
therapy for 24 weeks. If patients showed no clinical response or
relapsed, clarithromycin therapy was stopped and alternative treat-
ment was started. In this study, four patients continued on
clarithromycin therapy for a median of 55 weeks (range 36-76) to
study the long-term outcomes and side-effects.

Clinical activity was assessed with the CDAI and C-reactive
protein levels at entry, and at 4, 12, and 24 weeks after starting
clarithromycin. Remission was defined as a CDAI score of 150 or
less, and clinical improvement was defined as a decrease in the
CDAI score of at least 100 points.”

Statistical analysis

Unless otherwise stated, all numerical data are expressed as the
mean + standard error. The differences of the characteristics
between groups were analyzed by the Student’s r-test, Mann—
Whitney U-test or Fisher's exact probability test. The evaluation of
change of the CDAI score was analyzed by the Wilcoxon signed-
rank test.

Results

Clinical response and remission -

At the 4-week evaluation, eight patients (57.1%) showed clinical
improvement, and six patients (42.9%) showed no clinical
response (Fig. 1). The mean CDAI score of all patients decreased
significantly from 343.5 (range 164.9-529.2) to 199.8 (range
39.8-376.1) (P < 0.01).

At 4 weeks, five (35.7%) of the eight patients with clinical
improvement had achieved remission. The mean CDAI score of
the eight patients decreased from 349.5 (range 195.4-505.0) to
131.0 (range 39.8-262.2) at 4 weeks. The patient receiving corti-
costeroids also showed clinical improvement and was tapered off
corticosteroids by 4 weeks.

Eight patients with clinical improvement within 4 weeks con-
tinued clarithromycin therapy, and six (42.9%) of the eight
remained in clinical remission at 12 weeks. We classified the six
patients as the responder group. The other two patients (14.3%)
relapsed at approximately 6 weeks after starting clarithromycin
therapy. In these patients, clarithromycin therapy was stopped, and
alternative therapy was started.

Six patients (42.9%) without clinical response at 4 weeks
stopped clarithromycin. The mean CDALI score of the six patients
at entry and at 4 weeks was 335.6 (range 164.9-529.2) and 291.7
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Figure 1 Clinical response in patients with active Crohn's disease
receiving clarithromycin (n= 14). Clinical activity was evaluated by the
Crohn's Disease Activity Index (CDAI) at entry, and at 4, 12, and
24 weeks after starting clarithromycin.

(range 232.4-376.1), respectively. We classified these six patients
and the two patients who relapsed 6 weeks after starting clarithro-
mycin as the non-responder group. The mean CDAI score of the
non-responder group was 358.9 +£47.2 (entry), and 272.2 +23.2
(4 weeks) (Fig. 2).

All of the responders continued clarithromycin therapy for more
than 12 weeks. One of them relapsed at 20 weeks. He was treated
with oral tacrolimus and infliximab therapy to achieve remission.
The mean CDAI score of the responder group was 323.1 £ 469
at entry, 103.4+269 at 4 weeks, and 71.2% 12.7 at 12 weeks
(Fig. 2). Four patients (28.6%) continued clarithromycin therapy
after 24 weeks, and all remained in remission.

An effective case

A 35-year-old man had had ileocolonic type Crohn's disease for
17 years. He had undergone intestinal resection twice due to
vesico-rectal fistula and severe intestinal stenosis. He was started
on azathioprine 16 months prior to our clarithromycin trial, but he
often showed symptoms such as abdominal pain and distention.
After he was started on clarithromycin therapy, his symptoms soon
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Figure2 Change in the Crohn’s Disease Activity Index (CDAI) score at

entry, and at 4 and 12 weeks after starting clarithromycin in responder
(n= 6) and non-responder {n=8) groups. *P<0.05; **P<0.01
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Figure3 Change in the Crohn's Disease Activity Index (CDAI) score at
entry, and at 4, 12, and 24 weeks after starting clarithromycin in one
responder. In spite of treatment with azathioprine, his CDAl score was
high at entry. After he started clarithromyein therapy, he achieved remis-
sion within 4 weeks, and stayed in remission for 24 weeks.

disappeared and he achieved remission within 4 weeks. His CDAI
score during clarithromycin therapy was 384.1 at entry, 62.1 at
4 weeks, 52.5 at 12 weeks, and 62.1 at 24 weeks (Fig. 3). No side-
effects were observed in this patient.

Concomitant therapy

In the responder group, three (50%) of six patients were receiving
azathioprine, whereas only one of eight patients (12.5%) in the
non-responder group was receiving azathioprine (P =10.24)
(Table 3). There were no differences in the numbers of patients
who were receiving S-aminosalicylate or sulfasalazine and ele-
mental diet therapy between the responder and non-responder
groups.

Relationship between responsiveness to
clarithromycin and C-reactive protein levels or
disease type

The mean serum C-reactive protein levels at entry of the non-
responder group tended to be higher compared with the responder
group (35.4 mg/L vs 16.3 mg/L, P = (.24), although the difference
was not statistically significant (Table 3). There was no difference
in age, sex, duration of disease, disease location, intestinal compli-
cation, previous intestinal resection, or CDAI score at entry
between the two groups (Table 3).
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Table 3 Characteristics of responder and non-responder groups

Characteristic Responder group  Non-responder group

{(n=86) {n=8)
Age (years)
Mean 37.0+£35 31.1+£1.6
Range 26-48 27-38
Sex
Male 5(83.3) 5{62.5)
Female 1{16.7) 3{37.5)
Duration of disease (years)
Mean 132140 120+23
Range 1-25 . 1-20
Disease location
Colonic 1{16.7) 0(0)
lleocolonic 5(83.3) 7{87.5)
Small bowel only 0{0) 1{12.5)
Intestinal complication
Stenosis 2(33.3) 3(37.5)
Abscess 1{16.7) 1({12.5)
Fistula 2(33.3) 1(12.5)
Previous resection 116.7) 3(37.5)
Concomitant therapy
Elemental diet 5(83.3) 6(75.0)
5-Aminosalicylate, SASP 4 (66.7) 7(87.5)
Steroids 1{16.7) 00
Azathioprine 3 (50) 1{12.5)
CDAI score
Entry 323.1£46.9 35891472
4 weeks 103.4 £ 26.9 2722 +£232
12 weeks 71.2+£12.7 -
C-reactive protein {mg/L)
Entry 16.31£3.0 354+129
4 weeks 7329 1851132
12 weeks 8738 -

Values shown as n (%) per group, or as mean + SE. CDAI, Crohn's
Disease Activity Index; SASP, sulfasalazine.

Side-effects

A minor side-effect was observed in only one patient (7.1%). He
withdrew due to abdominal fullness, which improved after stop-
ping clarithromycin. Patients on clarithromycin therapy for more
than 24 weeks showed no side-eftects.

Discussion

To our knowledge, this is the first demonstration of a therapeutic
effect of clarithromycin in Japanese patients with Crohn’s disease.
A significant clinical response was observed in eight (57.1%) of 14
patients after 4 weeks, and remission was achieved in six patients
(429%) at 12 weeks. Four patients (28.6%) continued the
clarithromycin therapy for more than 24 weeks, with no serious
side-effects. These results suggest that clarithromycin is effective
for a subpopulation of patients with active Crohn’s disease.

In a recently published open label study by Leiper et al., 25
patients with active Crohn’s disease received clarithromycin for

Journal of Gastroenterclogy and Hepatology 22 {2007) 984-988 © 2006 The Authors
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4 weeks continuing for up to 12 weeks.” Fifteen patients (60%)
and nine patients (36%) were receiving corticosteroids and azathi-
oprine, respectively. In that study, 16 patients (64%) showed clini-
cal improvement, and 12 (48%) achieved remission within
4 weeks. At 12 weeks, 15 (60%) showed clinical improvement,
and 11 (44%) remained in remission. This open label study dem-
onstrated a good response to clarithromycin in patients with active
Crohn's disease who had been resistant to other conventional
therapy. Clarithromycin was also tested in patients with Crohn’s
disease in combination with ethambutol in a 3-month randomized,
placebo-controlled study with a I-year follow up.'” Five of 15
treated patients (33%) had active Crohn’s disease, and they were
receiving corticosteroids, and none received immunosuppressive
agents. The results of combination therapy with clarithromycin
and ethambutol showed no apparent effect. Therefore, the effect of
clarithromycin therapy on patients with Crohn’s disease is incon-
clusive.

Large placebo-controlled studies of Crohn’s disease have shown
that within 3 months 26-42% of patients with active disease went
into remission spontaneously.”™* However, after 1 year, only 15-
18% of the patients were still in remission. Considering this natu-
ral history, the remission rate (42.9%) of our clinical trial at
12 weeks with clarithromycin therapy does not appear so high.
However, about 80% of the patients remained in remission for
24 weeks after starting clarithromycin. These results suggested
that 400 mg/day of clarithromycin therapy might be effective as
maintenance rather than induction therapy of remission. In the
future, to clarify this issue, we need to perform a dose escalation
study with clarithromycin to investigate how much dose of
clarithromycin is optimal for inducing remission of patients with
active Crohn’s disease.

There are several reports that antibiotic therapy is more effec-
tive in patients with colonic involvement than in those with small
bowel disease. alone.*** In a study of combination therapy with
rifabutin and clarithromycin or azithromycin, patients with
involvement of both the small and large intestine achieved a better
clinical response than patients with small bowel disease alone." In
contrast, combination therapy with clarithromycin, rifabutin, and
clofazimine showed greater benefit in patients with small bowel
disease alone. However, in the open label study of clarithromycin
by Leiper ef al.,”® subgroup analysis by disease location revealed
no significant difference between groups. In our study, we could
not analyze the association between the effect of clarithromycin
and disease location or phenotype, because of the limited number
of patients. Therefore, further investigation in a greater number of
patients is needed to clarify the clinical factors; such as disease
location and phenotype, that influence effectiveness of clarithro-
mycin therapy in patients with Crohn’s disease.

This study revealed that the effectiveness of clarithromycin in
patients with Crohn’s disease was almost equal to that of single
therapy with metronidazole or ciprofloxacin. Moreover, there were
only a few minor side-effects of clarithromycin therapy unlike
metronidazole and ciprofloxacin. Our data also showed that con-
tinuous clarithromycin therapy significantly reduced the mean
CDALI score of responders at 12 weeks compared to that at
4 weeks. Thus, another advantage of clarithromycin might be the
induction of immunomodulatory functions by its long-term
administration, which are independent of its antibacterial activity.
Clarithromycin is rapidiy taken up by immune cells, which results
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in a higher concentration in macrophages and polymorphonuclear
cells with levels more than 30-fold the plasma concentration.
Clarithromycin suppresses TNF-«, IL-1a, 1L-1B, and granulo-
cyte-macrophage colony-stimulating factor, while it increases the
synthesis of IL-10 in macrophages.' In addition, it also enhances
phagocytic function of macrophages.’ Interestingly, in our study
three (50%) of six patients in the responder group were receiving
azathioprine, while only one (12.5%) of eight in the non-responder
group was receiving azathioprine. The reason why combination
therapy with clarithromycin and azathioprine tended to be more
effective than azathioprine alone might be that clarithromycin
modulates macrophage function, which is impaired in patients
with Crohn’s disease, in addition to azathioprine-induced lympho-
cyte suppression.

In conclusion, our uncontrolled trial of clarithromycin therapy
in Japanese patients with Crohn’s disease shows promising results.
This study suggests that the administration of clarithromycin is a
therapentic option for Japanese patients with active Crohn's
disease.

Acknowledgments

This work was supported by a Grant-in-aid for Scientific Research
16590590 from the Ministry of Culture Science of Japan, and by
research funds JFE-2004 from the Japanese Foundation for
Research and Promotion of Endoscopy, and the Japanese Society
of Gastroenterology Research Grant to Hiroshi Nakase.

References

—

Bamias G, Marini M, Moskaluk CA er al. Down-regulation of intesti-

nal lymphocyte activation and Th1 cytokine production by antibiotic

therapy in a murine model of Crohn’s disease. J. Immunol. 2002; 169:

5308-14.

2 Greenberg GR. Antibiotics should be used as first-line therapy for

" Crohn’s disease. Inflamm. Bowel Dis. 2004; 10: 318-20.

3 Wild GE. The role of antibiotics in the management of Crohn’s dis-
ease. Inflamm. Bowel Dis. 2004; 10: 321-3.

4 Sutherland L, Singleton J, Sessions J er al. Double blind, placebo

controlled trial of metronidazole in Crohn’s disease. Gur 1991; 32:

1071-5.

Amold GL, Beaves MR, Pryjdun VO, Mook WJ. Preliminary study of

ciprofloxacin in active Crohn’s disease. Inflamm. Bowel Dis. 2002; 8:

10-15.

6 Greenbloom SL, Steinhart AH. Greenberg GR. Combination ciprof-

loxacin and metronidazole for active Crohn’s disease. Can. J. Gastro-

enterol. 1998; 12: 53-6.

w

7 Ishikawa T, Okamura S, Oshimoto H, Kobayashi R, Mori M. Metron-

idazole plus ciprofloxacin therapy for active Crohn’s disease. Intern.
Med. 2003; 42: 318-21.

8 Ives TJ, Schwab UE, Ward ES, Butts JD, Hall IH. Disposition and
functions of clarithromycin in human THP-1 monocytes during

988

17

1

o

24

S Inoue et al.

stimulated and unstimulated conditions. Res. Commun. Mol. Pathol.
Pharmacol. 2001; 110: 183-208.

Xu G, Fujita ), Negayama K ez al. Effect of macrolide antibiotics on
macrophage functions. Microbiol. Immunol. 1996; 40: 473-9.
Ichiyama T, Nishikawa M, Yoshitomi T ez al. Clarithromycin inhibits
NF-xB activation in human peripheral blood mononuclear cells and
pulmonary epithelial cells. Antimicrob. Agents Chemother. 2001; 45:
44-1.

Kikuchi T, Hagiwara K. Honda Y ez al. Clarithromycin suppresses
lipopolysaccharide-induced interleukin-8 production by human mono-
cytes through AP-1 and NF-kappaB transcription factors. J. Antimi-
crob. Chemother. 2002; 49: 745-55.

Takeshita K, Yamagishi I, Harada M, Otomo S, Nakagawa T, Mizush-
ima Y. Immunological and anti-inflammatory effects of clarithromy-
cin: inhibition of interleukin | production of murine peritoneal
macrophages. Drugs Exp. Clin. Res. 1989; 15: 527-33.

Morikawa K, Watabe H, Araake M, Morikawa S. Modulatory effect of
antibiotics on cytokine production by human monocytes in vitro. Anti-
microb. Agents Chemother. 1996; 40: 1366--10.

Gui GP, Thomas PR, Tizard ML, Lake J, Sanderson JD, Hermon-
Taylor J. Two-year outcomes analysis of Crohn’s disease treated with
rifabutin and macrolide antibiotics. J. Antimicrob. Chemother. 1997,
39: 393-400.

Borody TJ, Leis S, Warren EF, Surace R. Treatment of severe Crohn’s
disease using antimycobacterial triple therapy: approaching a cure?
Dig. Liver Dis. 2002; 34: 29-38.

Shafran I, Kugler L, El-Zaatari FA, Naser SA, Sandoval J. Open
clinical trial of rifabutin and clarithromycin therapy in Crohn’s disease.
Dig. Liver Dis. 2002; 34: 22-8.

Goodgame RW, Kimball K, Akram S ez al. Randomized controlled
trial of clarithromycin and ethambutol in the treatment of Crohn’s
disease. Aliment. Pharmacol. Ther. 2001; 15: 1861-6.

Rubin PH, Chapman ML, Scherl E, Sachar DB, Stamaty C, Present
DH. Clarithromycin in active Crohn’s disease: preliminary results of
open label pilot study. Gastroenterology 1996; 110: A1005.

Douglass A, Cann PA, Bramble MG. An open pilot study of antimicro-
bial therapy in patients with unresponsive Crohn’s disease. Gur 2000;
46 (Suppl. 1I): All.

Leiper K, Morris Al, Rhodes IM. Open label trial of oral clarithromy-
cin in active Crohn’s disease. Aliment. Pharmacol. Ther. 2000; 14:
801-6.

Hashiba M, Baba S. Efficacy of long-term administration of clarithro-
mycin in the treatment of intractable chronic sinusitis. Acta Otolaryn-
gol. Suppl. 1996; 525: 73-8.

Mannon PJ, Fuss 1], Mayer L er al. Anti-interleukin- 12 antibody for
active Crohn’s disease. N. Engl. J. Med. 2004; 351: 2069-79.
Summers RW, Switz DM, Sessions JT Jr ez al. National cooperative
Crohn’s disease study: results of drug treatment. Gastroenterology
1979; 77: 847-69.

Malchow H. Ewe K, Brandes JW et al. European Cooperative Crohn’s
Disease Study (ECCDS): results of drug treatment. Gastroenterology
1984; 86: 249-66.

Steinhart AH, Faegan BG, Wong CJ e al. Combined budesonide and
antibiotic therapy for active Crohn’s disease. Gasrroenterology 2002;
123: 33-40.

Joumal of Gastreenterclogy and Hepatology 22 (2007) 984-988 © 2006 The Authors
Journal compilation ® 2007 Journal of Gastroenterclogy and Hepatclogy Foundation and Blackwell Putlishing Asia Pty Ltd



