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The TU-025 keishibukuryogan clinical trial for hot flash management
in postmenopausal women: results and lessons for future research

Gregory A. Plotnikoff, MD, MTS, FACP,"*? Kenji Watanabe, MD, PhD,? Carolyn Torkelson, MD, MS,’
June La Valleur, MD,? and David M. Radosevich, PhD?

Abstract

Objective: The aim of this study was to assess the efficacy of TU-025, keishibukuryogan, a Japanese prescrip-
tion herbal medicine used for hot flash management, in American women.
Methods: This randomized, double-blind, placebo-controlled, phase II trial enrolled 178 postmenopausal women

aged 45 to 58 years with a Mayo hot flash score greater than 28 per week who met other inclusion criteria. After a
1-week placebo run-in period, participants were randomly assigned placebo, or 7.5 g/day, or 12.5 g/day groups,
for 12 weeks. Primary and secondary outcomes were measured using the Mayo Clinic Hot Flash Diary, the Greene
Climacteric Index, and the Pittsburgh Sleep Quality Index.

Results: At 3 months, hot flash scores, climacteric symptoms, and sleep quality improved by 34% in the placebo
group, 40% in the 7.5 g/day group, and 38% in the 12.5 g/day group. (P < 0.001). However, the differences in
changes between groups were not statistically significant (P = 0.990). Diarrhea unexpectedly developed in 20% of
participants receiving active medication.

Conclusions: For American women, unlike the clinical experience for Japanese women, TU-025 did not sig-
nificantly reduce the frequency and severity of hot flash symptoms, improve climacteric symptoms, or benefit sleep
quality. This study identified several potentially significant methodological factors to be considered in future sci-
entific assessments of traditional Asian medicines.

Key Words: Herbal medicine — Hot flash — Menopause — Alternative medicine.

positive effects on vasomotor symptoms, sleep quality,
and even sexual functioning. However, many post-
menopausal women are concerned about the US Food and Drug
Administration (FDA) boxed waming regarding a slight but
statistically significant increased risk of substantial harms
including dementia'? breast cancer,” endometrial cancer,’®
venous thromboembolism,” and gallbladder disease.®
The 2010 North American Menopause Society position
statement on postmenopausal hormone therapy addresses these
concerns and, based on clinical data, supports the use of hor-
mone therapy during menopause to treat significant symptoms

P ostmenopausal hormone therapy has well-documented
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or reduce significant risk of fractures.” The Society notes that
the potential therapeutic benefits and risks needed to be consid-
ered. For symptomatic women concemed about a potentially
increased risk of atypical ductal hyperplasia,'® estrogen receptor—
positive breast cancer,'' and node-positive breast cancer,'? there
is great interest in nonhormonal options.

In Japan, more than 90% of Japanese gynecologists pre-
scribe traditional Japanese multiherb medicinal formulas for
women’s health concems including menopause.'*'* Termed
Kampo, these formulas are regulated as prescription pharma-
ceutical drugs by the Japanese Ministry of Health and have
been covered by the national healthcare plan for more than
25 years.

The 1,800-year-old formula termed keishibukuryogan,
whether known as TJ-25 (the Japanese identifier) or TU-025
(the US identifier), is one of the foremost Kampo agents
used for perimenopausal hot flash management in Japan.
Keishibukuryogan consists of cinnamon bark (Cinnamomum
cassia Blume), peony root (Peonia lactiflora Palls), peach
kernel (Prunus persica Batsch), poria sclerotium (Poria cocos
Wolf), and moutan bark (Peonia suffuticosa Andrews). The
active ingredient(s) is not known. Synergistic interactions are
presumed based on historical record and experience.

Kampo agents meet the stringent Japanese standards for
product manufacturing, consistency, and stability. Postmarket-
ing surveillance data obtained from the Japanese Ministry of
Health and Welfare and Tsumura & Company demonstrated

Copyright © 2011 The North American Menopause Socisty. Unauthorized reproduction of this article is prohibited.
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that TJ-25 used in Japan has an estimated adverse event rate
of 0.00356% for the 128,435,263 doses provided to 701,832
unique women treated for an average of 6 months during a
period of 9 years.

Studies conducted using state-of-the-art approaches have
demonstrated that TJ-25 has no estrogenic activity. Noguchi
et al'>'¢ in Japan have developed an animal model of meno-
pausal hot flashes focusing on calcitonin gene-related peptide
(CGRP). Animal model in vivo interventions of TJ-25 result
in an equivalence of TJ-25 compared with estrogen in sup-
pressing CGRP-induced hot flashes with no evidence of
estrogenic ac’civity.17 In addition, in the same animal model,
TJ-25 inhibits the synthesis and release of CGRP.!® Given
these mechanistic considerations, we conducted a randomized,
double-blind, placebo-controlled, modified phase II trial that
enrolled healthy postmenopausal American women to deter-
mine the impact of TU-25 on postmenopausal symptoms.

METHODS
Design

The study was of 12-weeks duration plus a 1-week placebo
lead-in period. Postmenopausal was defined as (1) no menses
for consecutive 12 months, or (2) previous hysterectomy with-
out oophorectomy and follicle-stimulating hormone (FSH)
levels of 40 mIU/mL or higher and estradiol levels of 20 pg/mL
or lower, or (3) 2 months past surgery for hysterectomy with
oophorectomy. Inclusion criteria included vasomotor symp-
toms documented by the Mayo Hot Flash Symptom Diary
scoring system: mild (1), moderate (2), severe (3), and very
severe (4), for a total score of 28 or greater in a week (ie, two
moderately severe hot flashes/d = 14/wk x 2 = 28 score or
4 mild/d = 4 x 7 = 28). Other criteria included willingness to
take an herbal formula, no hormone therapy for 8 weeks,
smoking of less than 10 cigarettes/day, body mass index (BMI)
less than 36 kg/m?, Beck Depression Inventory score of less
than 11, and not currently taking antidepressant medication.
Women with a history of breast or uterine cancer were ex-
cluded; however, for other cancers, individuals were eligible
if they were cancer-free for 5 years.

No pharmacokinetic data on the multiple potentially active
ingredients in keishibukuryogan exist. For this reason, regular
dosing was defined as the dose amount provided on a pre-
scription basis to women in Japan (7.5 g/d). To assess for a
possible dose-response in larger-sized American women, we
included a higher-dose arm of 12.5 g/day. Participants were
block randomized to receive one of three treatment protocols:
(1) TU-025 at 7.5 g/day, (2) TU-025 at 12.5 g/day, or (3)
placebo. Five tablets of the product were taken twice a day for
12 weeks. Participants were seen monthly for compliance,
adverse effects, laboratory monitoring, and outcome measures.
Tsumura & Company (Tokyo, Japan) provided the product
and placebo in a capsule form. A separate research pharmacy
service distributed placebo and active medication that were
identical in appearance and odor. All participants took pla-
cebo for 1 week after enrollment before active medication
was provided.

The study was approved by the University of Minnesota
Research Subjects’ Protection Program. All methodologies were
reviewed and approved by the FDA under their Investigational
New Drug policies. The study was registered at Clinical-
Trials.gov (NCT00119418).

Sample

From more than 2,200 inquiries, 178 healthy postmenopausal
women were recruited and enrolled from the Minneapolis,
St. Paul metropolitan area, through newspaper, radio, and tele-
vision coverage.

Procedure

The women were randomized in blocks using a pseudo-
random number that was used to assign the participants, as
they were enrolled in the study, to the placebo, low-dose, or
high-dose groups. The randomization schedule was sent to
the research pharmacy to prepare containers for administration
to the study participants. All investigators and research staff
were blinded to the group assignment. The randomization and
all analyses were conducted using SAS System software.

Analysis followed the intention-to-treat guidelines. Data
were analyzed using general linear mixed model methods and
the generalized linear mixed model methods approach.'®?!
The outcomes were analyzed as either a continuous variable or
a categorical variable when there were clinically accepted cut-
points for the measurement. For the continuous variable out-
comes (the hot flash scale score, the Greene Climacteric Index

[GCT], and the Pittsburgh Sleep Quality Scale [PSQI]), we used

the PROC MIXED procedure in the SAS System software. For
categorical outcomes (hot flash scale score >28 points), the
PROC GENMOD and GLIMMIX procedures were used.

For efficacy analysis, the average daily hot flash score was
weighted based on the number of mild symptoms plus twice
the number of moderate hot flashes plus three times the number
of severe hot flashes plus four times the number of very severe
hot flashes recorded in a given week divided by the number of
days. For the primary efficacy analysis, changes in the hot flash
score and the number of hot flashes were summarized as the
change in percentage from the baseline.

The type 3 test of fixed effect provided the F statistic,
degrees of freedom, and P values for the effects of the treat-
ment group, month, and treatment group by month. The dif-
ference of differences in the means was tested using the latter
interaction term.

Statistical power analysis was based on the published data
of Loprinzi et al*? on self-reported frequency and severity of
hot flash symptoms with interventions. For the within-group
SD for Composite Hot-flash Score, we used the SEM and
sample size for the placebo group from the paroxetine ran-
domized controlled trial by Stearns et al.”> Based on their data,
we estimated the SD for the Composite Hot-flash Score as
8.76. For statistical power, we assumed a 5% level of sig-
nificance and a 90% power for detecting a true group by level
difference. We assumed 10% attrition in the study. Based
on these assumptions, the study was adequately powered with
60 enrolled participants for each of the three study arms.
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