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Abstract:

Objectives: Hange-Shashin-To (HST), which is a combination of seven herbs, has previously been used
in the treatment of inflammatory or ulcerative gut disease. The aim of this study was to evaluate the safety
and efficacy of HST for the treatment of chronic pouchitis. Methods: Nineteen patients with chronic
pouchitis, defined as either frequent episodes (> three episodes per six months) of pouchitis or persistent
symptoms that required continuous antibiotic therapies, were selected and treated with ciprofloxacin
(CPFX) 600 mg/day for 2 weeks (week 0~2) and HST 3,750 mg/day for 32 weeks (week 0~32). The
Pouchitis Disease Activity Index (PDAI) score was measured at week O and 6 for short-term evaluation. For
long-term evaluation, total CPFX dose in the 26-week period prior to study entry (from 30 weeks before
study entry to 5 weeks before study entry) was compared with the total CPFX dose during the 26-week
study period (week 7~32). Although no concomitant administration of CPFX was permitted from week 2-6,
patients whose condition deteriorated were prescribed CPFX from week 7 to week 32. Results: Fourteen
patients completed this 32-week study. The PDAI scores of eight patients decreased below seven. The mean
total PDAI scores decreased significantly from 11 + 2.5 to 6.5 £ 2.5 (P < 0.001). The mean value of total
CPFX dose decreased significantly from 491.6 + 182.4 mg/kg to 392.5 + 184.0 mg/kg (P < 0.05). No se-
vere adverse events were noted. Conclusions: Our data suggest that HST has a positive effect on chronic
pouchitis with no adverse effects.
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Introduction

Restorative proctocolectomy with ileal pouch-anal anasto-
mosis (IPAA) has become the standard operation for patients
with ulcerative colitis (UC). This procedure significantly im-
proves patients’ quality of life. However, many patients dis-
play significant postsurgical morbidity.

Pouchitis, which is defined as a nonspecific and idi-
opathic inflammation of the ileal pouch, is the most com-
mon complication after IPAA. The etiology of pouchitis,

like that of UC itself, is unclear. However, clinical and ex-
perimental studies suggest that the relative balance of ag-
gressive and protective bacterial species is altered in UC and
pouchitis. An overly-aggressive immune response to a subset
of commensal enteric bacteria in genetically predisposed in-
dividuals because of this imbalance is thought to contribute
to the development of these diseases". Therefore, antimicro-
bial therapy with antibiotics is considered first-line therapy
for pouchitis treatment. However, in cases of antibiotic-
refractory pouchitis, subsequent treatment, such as corti-
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costeroids, immunosuppressive agents, and infliximab, has
been challenging™.

In China, traditional Chinese herbal medicine has been
administered for thousands of years®. In the 5" and 6" cen-
turies, it was imported to Japan. This medicine developed
independently and became Japanese traditional Kampo
medicine. Hange-Shashin-To (HST), which is a combination
of seven herbs (Pinelliae Tuber, Scutellariae Radix, Glycyr-
rhizae Radix, Zizyphi Fructus, Ginseng Radix, Zingiberis
Scicatum Rhizoma, and Coptidis Rhizoma), is one such
Kampo medicine. In Japan, HST has previously been used
in the treatment of inflammatory or ulcerative gut diseases,
especially the treatment of gastrointestinal disorders such as
acute and chronic gastrointestinal catarrh, fermentative diar-
rhea, and acute gastroenteritis”. In addition, HST is used in
treatment of chemotherapy-induced oral mucositis and diar-
rhea, and has demonstrated a significant effect”'”. However,
although there are many reports in the Japanese literature
concerning the use of HST, few reports are available in Eng-
lish.

The main symptom of pouchitis is diarrhea, therefore we
hypothesized that HST could be an effective treatment in
patients with chronic pouchitis. The aim of this pilot study
was to evaluate the safety and efficacy of HST for the treat-
ment of chronic pouchitis.

Methods

Ethical Considerations

This study was approved by the Institutional Review
Board of Hyogo College of Medicine, and written informed
consent was obtained from all patients (No.1401). The study
protocols were registered with the University Hospital Medi-
cal Information Network Clinical Trials Registry (UMIN-
CTR000010004).

Study design

We hypothesized that HST could be an effective treatment
for patients with chronic pouchitis. The aim of this study
was to evaluate the safety and efficacy of HST for the treat-
ment of chronic pouchitis in a single-center, prospective, pi-
lot study. The trial was conducted at the Inflammatory
Bowel Disease Center of Hyogo College of Medicine be-
tween February 1, 2013 and August 31, 2014.

Patient selection

Only patients who had undergone IPAA were eligible for
this study. A second inclusion criterion stipulated only pa-
tients with chronic pouchitis; this was defined as frequent
episodes (2 three episodes per six months) of pouchitis. The
diagnosis of pouchitis was based on the Pouchitis Disease
Activity Index (PDAI), which comprised symptoms, endo-
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Figure 1. Patients were treated with CPFX for 2 weeks (week
0~2) and HST for 32 weeks (week 0~32). The change of PDAI
score and total CPFX dose were measured as evaluations. CPFX,
ciprofloxacin; PDAI, Pouchitis Disease Activity Index.

scopic findings, and histological appearance'’. Patients with
a PDAI score of seven or higher were classified as having
pouchitis upon study entry.

The following patient exclusion criteria were applied: 1)
current use (within four weeks of this study entry) of antibi-
otics, S5-aminosalicylic acid products, immunomodulators,
corticosteroids, biologics, or Japanese herbal medicine; 2)
prescription of antibiotics in addition to ciprofloxacin
(CPFX) during the period from 30 weeks before study entry
to 5 weeks before study entry; 3) evidence of Crohn’s dis-
ease or cuffitis; 4) pregnancy, breast-feeding, or planning for
a pregnancy during the study period; 5) pouchitis triggered
by Clostridium difficile, cytomegalovirus, or any other infec-
tious enteritis.

Study protocol

Patients with chronic pouchitis were treated with CPFX
600 mg/day for 2 weeks (week 0~2) and HST (Hange-
Shashin-To, Tsumura Inc., Tokyo) 3,750 mg/day for 32
weeks (week 0~32) (Figure 1). Bifidobacterium bifidum
(BIO-THREE®, TOA SHINYAKU Inc., Tokyo) 1,200 mg/
day was used concomitantly in all patients before and dur-
ing this study. No concomitant administration of 5-
aminosalicylic acid, corticosteroids, immunomodulators, bi-
ologics, and antibiotics except CPFX was permitted during
the administration of HST. No concomitant administration of
CPFX was permitted from week 2-6; however, any patient
whose condition had deteriorated was prescribed CPFX
from week 7-32. Specifically, in comparison with the remis-
sion, when clinical subscores of PDAI increased at least two
points for five days straight, we prescribed CPFX for two
weeks.

Diagnostic criteria and evaluation

Pouch endoscopy with biopsies was conducted immedi-
ately prior to commencement of the treatment (week 0) and
repeated in week 6; the change of PDAI score during this
period was computed to provide a short-term evaluation. A
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Table 1. Clinical Characteristics of Patients.
Time since Time since . .
Duration of
Case Age pouc.h onset Ao.f this study
(years) function pouchitis (weeks)
(months) (months)
1 53 F 10.8 8.8 32
2 46 M 57.4 22.2 32
3 52 F 335 30.1 32
4 41 M 10.1 8.1 32
5 68 F 71.6 35.7 32
6 62 M 214.5 13.2 32
7 39 M 125.3 41.6 32
8 36 F 33.8 17.0 32
9 43 M 12.2 9.2 32
10 66 M 18.0 13.0 32
11 36 F 10.4 8.4 32
12 59 M 43.6 18.2 32
13 38 F 38.5 25.6 32
14 35 M 39.9 34.8 32
15 32 M 21.8 13.3 until 8
16 40 M 160.4 10.9 until 5
17 44 M 15.6 9.4 until 4
18 30 M 67.8 58.8 until 5
19 58 M 10.5 9.2 until 16

short-term responder (s-R) was defined as a patient with a
total PDAI score of <7. A short-term partial responder (s-
PR) whose total PDAI score was decreased from their origi-
nal, but it is more than 7.

Furthermore, as the simplest evaluation, we interviewed
and compared the defecation frequency per day in week O,
2,4, 6, and on a usual remission day.

For long-term evaluation, we compared total CPFX dose
(mg/kg) for a 26-week period prior to study entry (from 30
weeks before study entry to 5 weeks before study entry)
with that for a 26-week period during the study period
(from week 7 to week 32 after study entry). During the lat-
ter 26 weeks, a long-term responder (1-R) was defined as a
patient who did not need CPFX, while a long-term partial
responder (I-PR) was defined as a patient for whom the total
CPFX dose had decreased.

Moreover, we added to compare total CPFX dose during
a 26-week period from week 7 to week 32 after the former
incidence of pouchitis before study entry.

Laboratory tests and physical examinations were per-
formed at week 0, 2, 4, 6, and 32. The laboratory tests
evaluated inflammatory markers (C-reactive protein, CRP;
erythrocyte sedimentation rate, ESR; and procalcitonin,
PCT), liver function, renal function, glucose tolerance, and
complete blood count. The tests included complete blood
counts, aspartate transaminase, alanine transaminase, Y-
glutamyl transpeptidase, total bilirubin, blood urea nitrogen,
creatinine, sodium, potassium, chloride, and blood glucose
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entry
(n=19)
dropped-out
’ (n=3)

continued for 6 weeks
(n=16)

dropped -out
(n 2)

continued for 32 weeks
maintained 27 weeks only HST
(n=1)

continued for 32 weeks
prescribed CPFX as a rescue treatment
during 27 weeks (n=13)

Figure 2. Flow diagram of participant enrollment in this study.
HST, Hange-Shashin-To; CPFX, ciprofloxacin.

levels.
Statistical analysis

The Wilcoxon matched pairs test and two-tailed Student #-
test were used for statistical analysis. A 2-sided P-value of
less than 0.05 was considered statistically significant. All
statistical analyses were performed with JMP® 11 (SAS In-

stitute Inc., Cary, NC, USA).

Results

Baseline characteristics

Nineteen patients in total with chronic pouchitis were en-
rolled in this study. Of these patients 68% were male (13
male, 6 female) and the mean age was 43 (range 30-68)
years (Table 1). The mean time since onset of pouchitis was
13.3 (range 8.1-58.8) months. Previous treatment for pouchi-
tis in all patints was CPFX only.

Sixteen patients completed the first six weeks and three
patients dropped out. Two of these three patients were pre-
scribed antibiotics due to recurrence of pouchitis, while one
patient could not tolerate the taste of HST. Fourteen of the
remaining 16 patients continued for 32 weeks; the other 2
patients dropped out. Again, the two patients who dropped
out could not tolerate the taste. Only 1 patient continued un-
til week 32 without taking antibiotics. Thirteen patients who
continued until week 32 were temporarily prescribed antibi-
otics when symptoms of pouchitis developed between week
7 and week 32 (Figure 2). The only antibiotic prescribed in
the 26-week period to week 0 was CPFX. Moreover, the
only antibiotic prescribed as a rescue treatment from week 7
to 32 was CPFX.
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Figure 3. The defecation frequency in each patient. The red line
denotes the median value.
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Figure 4. The PDAI subscores at week 0 and 6. The red line de-
notes the median scores. The clinical symptoms subscores (A); the
endoscopic findings subscores (B); the histopathological findings
subscores (C). PDAI, Pouchitis Disease Activity index.

Defecation frequency

The defecation frequency in each patient is shown in Fig-
ure 3. The median values of defecation frequency were 8
times per day (range 6-15) on a usual remission day, 12
times per day (range 8-20) at week 0, 9.5 times per day
(range 5-15) at week 2, 8.5 times per day (range 5-13) at
week 4, and 8 times per day (range 5-15) at week 6. The
defecation frequency at week O was significantly higher than
usual (P < 0.01). The defecation frequencies at weeks 2, 4
and 6 were significantly lower than the defecation frequency
at week 0 (P < 0.01).

PDAI

The mean PDAI scores immediately prior to treatment
were as follows: clinical subscores of 4 + 1 (range 2-5); en-
doscopic inflammation subscores of 4.5 + 1.2 (range 2-6);
acute histologic inflammation subscores of 3 + 1.1 (range 2-
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Figure 5. The total PDAI score at week 0 and week 6. The red
line denotes the median scores. PDAI, Pouchitis Disease Activity
index.

5); and total PDAI scores of 11 + 2.5 (range 8-16). The
mean PDAI scores at week 6 were: clinical subscores of 1.5
+ 0.9 (range 0-3); endoscopic inflammation subscores of 2 +
1.4 (range 0-5); acute histologic inflammation subscores of
3 + 0.9 (range 2-5); and total PDAI scores of 6.5 = 2.5
(range 4-12) (Figure 4, 5). The mean PDAI scores, clinical
subscores, and endoscopic inflammation subscores at week 6
were significantly lower than those observed at week O.
There were no significant differences in subscores of histo-
pathological findings between week O and week 6. Eight of
the 19 treated patients were classified as short-term respond-
ers (s-R) (42%) and seven patients were classified as short-
term partial responders (s-PR) (37%) (Figure 6A). Three of
the four patients classified as short-term others (s-others)
dropped out from the study; the scores of the other patient
did not change.

Total CPFX dose

The changes in total CPFX dose between a 26-week pe-
riod before study entry (from 30 weeks before study entry
to 5 weeks before study entry) and a 26-week period after
study entry (from week 7 to week 32) are shown in Figure
7A. The mean value decreased significantly from 491.6 +
182.4 mg/kg (range 341.4-954.5) during the pre-study 26-
week period to 392.5 + 184.0 mg/kg (range 0-680.1) during
the 26-week period of the study (P = 0.034). According to
our definition, one of 19 treated patients was characterized
as a long-term responder (I-R) (5%), and eight patients were
characterized as long-term partial responders (I-PR) (42%).
Among the 10 patients classified as long-term others (I-
others), two patients showed no change, the mean value in-
creased in three patients, and five patients dropped out (Fig-
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ure 6B).

The changes in total CPFX dose between a 26-week pe-
riod from week 7 to week 32 after the previous pouchitis
before study entry and a 26-week period after study entry
(from week 7 to week 32) are shown in Figure 7B. Three of
14 patients were unable to compare because time since on-
set of pouchitis was short. In comparison with a 26-week
period after study entry (from week 7 to week 32), total
CPFX dose of 8 cases decreased, one case increased, and
two cases did not change. The mean value decreased signifi-
cantly from 631.5 + 371.1 mg/kg (range 113.8-1145.5) dur-
ing the pre-study 26-week period (from week 7 to week 32
after the previous occurrence of pouchitis) to 442.1 + 184.6
mg/kg (range 0-579.3) during the 26-week period of the
study (P = 0.025).

Laboratory tests and safety

Table 2 shows the values of inflammatory markers.

The mean procalcitonin (PCT) values decreased signifi-
cantly from 0.07 = 0.1 (range 0-0.38) at week O to 0.03 =
0.04 (range 0-0.15) at week 2 and 0.04 = 0.08 (range O-
0.33) at week 4 (P < 0.05). There was no significant differ-
ence between PCT values at week 0 and week 6.

The mean C-reactive protein (CRP) values decreased sig-
nificantly from 2.5 + 3.1 (range 0-8.6) at week 0 to 0.3 +
0.2 (range 0-0.7) at week 2, 0.4 + 0.6 (range 0-2.6) at week
4, and 0.7 + 1.2 (range 0-4.4) at week 6. There were no sig-

A PDAI(n=19)

B CPFXdose (n=19)

Figure 6. The changes of total PDAI scores (A) and CPFX dose
(B). s-R, short-term responder; s-PR, short-term partial responder;
s-others, short-term others; 1-R, long-term responder; 1-PR, long-
term partial responder; l-others, long-term others.
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nificant differences in CRP values between weeks 2, 4, and
6.

Like CRP, the mean erythrocyte sedimentation rate (ESR)
values decreased significantly from 28 + 23 (range 3-81) at
week 0 to 17+12 (range 2-46) at week 2, 17 + 14 (range 2-
60) at week 4, and 19 + 18 (range 2-69) at week 6. There
were no significant differences between ESR values in week
2, 4, and 6.

The results of all laboratory tests, including complete
blood counts, liver function, renal function, electrolyte lev-
els, and blood glucose levels, are shown in Table 3. No sig-
nificant adverse drug-related effects were reported during
this study.

Discussion

A  number of different medicines, including 5-
aminosalicylate, steroid, immunomodulators, and antitumor
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Figure 7. A: The changes in total CPFX dose during a 26-week
period before study entry (from 30 weeks before study entry to 5
weeks before study entry) and a 26-week period after study entry
(from week 7 to week 32). B: The changes in total CPFX dose dur-
ing a 26-week period from week 7 to week 32 after the former inci-
dence of pouchitis before study entry and a 26-week period after
study entry (from week 7 to week 32). The red line denotes the
median total CPFX dose. CPFX, Ciprofloxacin; HST, Hange-
Shashin-To.

Table 2. Inflammatory Marker Results.
Week 0 Week 2 Week 4 P Week 6 P
PCT, ng/ml 0.07+0.09  0.03+0.03 0.02  0.04+0.08 0.04 0.03+0.02 N.S
CRP, mg/dl 2.5+3.1 0.3+0.2 0.01 0.4+0.6 0.01 0.7+1.2 0.03
ESR, mm/1h 28+23 17+12 <0.01 17+14 <0.01 19+17 0.02

PCT, procalcitonin; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate
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Table 3. Results of the Laboratory Tests.

Week 0 Week 6 P Week 32 P
WBC, /uL 6530+£1652  6955+1591  0.69  6480+1459  0.09
RBC, x1000/uL. 465+44.1 462+55.1 091 463+45.3 0.27
Hb, g/dl 13.9+1.7 13.8+1.8 0.69 13.4x1.1 0.29
Ht, % 41.2+3.9 39.9+4.0 0.73 40.2+2.7 0.27
PIt, x1000/uL. 23.0£7.3 22.9+8.5 0.81 23.4+79 0.41
AST, IU/L 18+16.5 17.5+8.6 0.17 18+5.3 0.11
ALT, IU/L 12+5.7 11.5£12.9 0.08 14.5+8.8 0.10
v-GTP, IU/L 26+47.5 28.5+29.6 0.14 27.5+£23.3 0.052
T-BIL, mg/dl 0.6£0.4 0.6£0.2 0.80 0.7+£0.3 0.92
BUN, mg/dl 13+£3.8 12+4.3 0.89 13.5+4.3 0.77
Cre, mg/dl 0.6+0.2 0.6+0.2 0.08 0.7+£0.2 0.08
Na, mEqg/L 140.5+3.3 140+2.1 0.36  140.5+2.1 0.94
K, mEq/L 4.2+0.3 4.2+0.3 0.84 4.1+0.3 0.13
Cl, mEq/L 104+3.6 105+2.8 0.24 105+2.8 0.95
BS, mg/dl 100+17.5 100+13.6 0.14 97+14.2 0.06

Numerical data are given as the mean value with the standard deviation.
WBC, white blood cells; RBC, red blood cells; Hb, hemoglobin; Ht, hematocrit; PIt, plate-
let; AST, aspartate aminotransferase; ALT, alanine aminotransferase; y-GTP, y-glutamyl

transpeptidase; T-Bil, total bilirubin; BUN, blood urea nitrogen; Cre, creatinine; Na, sodi-

um; K, potassium; Cl, chloride; BS, blood sugar

necrosis factor monoclonal antibody, have been routinely
prescribed for the treatment of UC. Nonetheless, comple-
mentary and alternative medicines for the treatment of UC
have attracted considerable attention. Traditional Chinese
medicine holds a prominent position in the field of comple-
mentary and alternative medicine. In recent years, traditional
Chinese medicine has found widespread acceptance outside
of East Asia. It has been estimated that 28.9% of adults in
the US regularly use one or more traditional Chinese medi-
cine therapies, 9.6%-12.1% of which are in the form of
herbal products”. Sataga et al. (2014) have summarized
previous human studies concerning the use of Chinese
herbal medicines in the treatment of inflammatory bowel
disease (ulcerative colitis, six articles; inflammatory bowel
disease, two articles)”. However, reports concerning herbal
medicines are largely outnumbered by articles reporting con-
ventional treatment for pouchitis.

A major symptom of pouchitis is diarrhea. The level of
prostaglandin E2 (PGE2) in the digestive tract plays an im-
portant role in diarrhea. Thus, PGE2 enhances intestinal
peristalsis, inhibits Na® absorption by interfering with the
Na’, K*-ATPase activity, enhances Cl secretion, and reduces
water absorption, leading to diarrhea'. Evidence has been
presented that Glycyrrhizae Radix and Zingiberis Scicatum
Rhizoma, which are components of HST, suppress PGE2'"".
Moreover, Vento et al. (2011) reported that Cyclooxygenase-
2 (COX-2) expression is positively correlated with mucosal
atrophy in patients with chronic pouchitis”. COX-2 is an
important enzyme in the control of PGE2 production. To-
gether, these results suggest that HST may be useful in the

14

treatment of pouchitis. One of the recommended cures for
antibiotic-refractory pouchitis is steroids, and several studies
have reported their effectiveness™”. It is interesting to note
that glycyrrhizin, a chief ingredient of Glycyrrhizae Radix
(one of the constitunent crude drugs of HST), is transformed
to glycyrrhetinic acid by intestinal bacteria and is then ab-
sorbed. Glycyrrhizin and glycyrrhetinic acid primarily in-
hibit 113-HSD-2, which itself inactivates cortisol. Thus, by
indirectly increasing levels of cortisol, glycyrrhizin may pre-
sent an anti-inflammatory effect™*".

By comparison with week 0, the mean PDAI scores at
week 6 are significantly improved. However, with regard to
the short-term evaluation, the influence of CPFX within the
first two weeks cannot be contested. Although a simple
comparison is not accurate, according to the study of CPFX
for acute pouchitis, all seven patients (100%) in the CPFX
group achieved resolution of pouchitis as defined by a post-
treatment PDALI score less than seven at two weeks™.

With regard to the long-term evaluation, only 1 of the 19
cases did not require antibiotic rescue during the post-study
entry 26-week period. However, a significant difference was
observed in the mean total CPFX dose required after treat-
ment. Although HST treatment for pouchitis does not pro-
duce a dramatic effect, a positive effect has been observed.

In general, misuse and overuse of antibiotics have both
contributed to antibiotic resistance. Moreover, Velicer et al.
(2004) have suggested that long-term use of antibiotics is
associated with increased risk of incidental and fatal breast
cancer”. By administering HST for chronic pouchitis, the
total mean dose of antibiotics may be reduced and the side
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effects of antibiotics may thus decrease.

No significant adverse effects were reported during our

six-month study. Although the prevalence has not been
quantified, side effects of HST included liver function fail-
ure, pseudohyperaldosteronism, and interstitial pneumonia.
Thus, HST should not be administered aimlessly in the long
term (and follow-up laboratory tests and radiography should
be performed as appropriate). In the present study, three of
19 patients dropped out of this study because of the distinc-
tive flavor of HST. It may be advisable to create a new fla-
vor for improving medical compliance.

of

There are several limitations to our study. First, because
the uncontrolled nature of the study, it is difficult to

evaluate the efficacy of HST independently. To eliminate the
influence of fixed CPFX for 2 weeks after study entry, we
added to compare total CPFX dose during a 26-week period
after the former incidence of pouchitis before study entry.
This study was originally small sample size with single arm.

In

addition, the number of cases that was able to be com-

pared was even smaller. Second, according to the “Patient
selection,” previous treatments may have affected the results.
However, during the period from 30 weeks before study en-
try to 5 weeks before study entry, all 19 patients were ad-
ministered only CPFX for pouchitis. In any case, more rig-
orous and well-designed controlled or comparative trials in-
volving a lager cohort are needed to confirm these findings.

In conclusion, although there was no dramatic effect that

substituted for antibiotics in the treatment of pouchitis, our
results suggest that HST is able to reduce the CPFX dose
and does not induce adverse reaction.
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