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Abstract

Background: Bojungikki-tang (Bu-Zhong-Yi-Qi-Tang in Chinese or Hochu-ekki-to in Japanese) is a widely used herbal
prescription in traditional medicine in China, Japan, and Korea. The aim of this study was to investigate the effectiveness
of Bojungikki-tang for cancer-related fatigue. Methods: A total of 40 patients with cancer-related fatigue were randomized
into an experimental or a waiting list control group. Patients in the experimental group were treated with Bojungikki-tang
(TJ-41) and patients in the waiting list group remained without any intervention for 2 weeks. Results: The experimental
group showed statistically significant improvements in fatigue level assessed by the Visual Analogue Scale of Global Fatigue
(VAS-F) measuring the severity of fatigue (experimental vs control:—1.1 £ 2.1 vs 0.1 £ 0.9, P <.05) and results of Functional
Assessment of Cancer Therapy—General (FACT-G), Functional Assessment of Cancer Therapy—Fatigue (FACT-F), and Trial
Outcome Index—Fatigue (TOI-F) also showed significant improvements (FACT-G, 3.7 £ 9.9 vs —2.4 + 9.5, P < .05; FACT-F,
80+ 13.6vs 22 14.1,P<.05TOI-F6.5+9.2 vs —0.5 + 10.9, P < .05). Conclusions: The results of this study indicate that
Bojungikki-tang may have beneficial effects on cancer-related fatigue and quality of lives in cancer patients. More rigorous
trials are needed to confirm the efficacy of Bojungikki-tang.
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Introduction

Fatigue is regarded as a common and unavoidable side effect
experienced during the course of cancer and its treatment.
Cancer-related fatigue interferes with daily activities of
cancer patients and affects various aspects of life, including
physiological, social, and psychological level.! Many studies
have found that the prevalence rates of fatigue in cancer
patients exceed 60%.? In a study by Blesch et al,’> 99% of the
studied breast and lung cancer patients experienced some
level of fatigue. A study of almost 3000 cancer patients
revealed that fatigue was the most common problem (48.5%),
followed by pain (26.4%), managing emotions/stress
(24.8%), depression (24.0%), and anxiety (24.0%).* Despite
the frequency of cancer-related fatigue in cancer patients and
various pharmacologic and nonpharmacological approaches
that have been studied, it still remains underrecognized and
undertreated, partly because of limited understanding of its
pathophysiology and lack of effective treatments.>®
Bojungikki-tang (Bu-Zhong-Yi-Qi-Tang in Chinese or
Hochu-ekki-to in Japanese), originally meaning “Tonify the

Middle and Augment the Qi Decoction,” has been widely
used in traditional medicine in China, Japan, and Korea.
This herbal prescription has been identified as an effective
medication to improve the function of digestive systems;
treat conditions such as general fatigue, poor appetite, spon-
taneous sweating, and intermittent fever; and as an adjunct
to treating debilitating condition resulting from chronic dis-
eases.”® Some clinical studies have been performed
regarding the effect of Bojungikki-tang on fatigue, such as
a double-blind, placebo-controlled study by Kuratsune,’
which suggested that the use of Bojungikki-tang may be
helpful for chronic fatigue syndrome. Animal studies also
showed positive results in a murine model of chronic fatigue
syndrome. '
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Based on these research results, Bojungikki-tang has
been suggested as an alternative therapy to control the
cancer-related fatigue and as far as we know, Bojungikki-tang
has not been clinically studied for its effect on cancer-related
fatigue. The objective of the present study was to evaluate
whether Bojungikki-tang has beneficial effects on fatigue and
overall quality of life in patients with cancer.

Method
Design

The study was performed as a randomized controlled trial
comparing an experimental group (intervention group) with
a waiting list control group. A random list was generated
with a computer and was used in allocating the subjects into
2 groups. Patients in the experimental group were adminis-
tered with Bojungikki-tang for 2 weeks. The waiting list
control group received no intervention for 2 weeks. After
assessing the outcome variables at the end of 2 weeks of
waiting list period, the control group was also offered the
same intervention as the experimental group but was not
further assessed in this study to avoid lead time bias. All
patients gave informed consent for the study. This investi-
gation was reviewed and approved by the Institutional
Review Board of East-West Neo Medical Center, Kyung
Hee University, Seoul, Republic of Korea.

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: (a) 18 years of age or
older diagnosed with a malignancy; (b) had fatigue after
cancer diagnosis due to cancer therapy or cancer itself with
baseline global fatigue level 40 mm or above as measured by
100-mm Visual Analogue Scale (VAS); (c¢) Eastern Coopera-
tive Oncology Group (ECOG) scale 2 or below; (d) at least 2
months must have elapsed since the last chemotherapy or
radiotherapy. The exclusion criteria applied to patients who
(a) had anemia, defined as hemoglobin level <9 g/dL or
patients with platelets <50 000/uL or an absolute neutrophil
count <1000/uL; () had thyroid disorder with abnormal thy-
roid stimulating hormone and free T4 level; (¢) showed levels
of abnormal range in serum alanine transaminase (ALT),
aspartic acid transaminase (AST), blood urea nitrogen
(BUN), or creatinine level. Patients with elevation of ALT or
AST not exceeding 2-fold of the maximum of the reference
range were allowed in enrolling the trial; (d) had any signifi-
cant comorbidity, poor oral intake with serum protein level
below normal range or with severe insomnia or depression.
Fatigue level 40 mm or above in VAS was set as the inclusion
criteria standard based on a study by Auret et al.!! Any sur-
gery under general anesthesia, chemotherapy, radiotherapy,
initiation of hormonal therapy, or initiation of immunother-
apy was not allowed during the study period. At initial

screening, a questionnaire about nutritional status and the
Beck Depression Inventory were used to assess oral intake
and depression status, respectively.

Intervention

We used Bojungikki-tang (Hochu-ekki-to: TJ-41) extract
granules that contain a mixture of spray-dried hot water
extracts of 10 medicinal plants from Tsumura Co, Ltd
(Tokyo, Japan). The 10 medical plants are Astragali radix
(16.7%), Atractylodis lanceae rhizoma (16.7%), Ginseng
radix (16.7%), Angelicae radix (12.5%), Bupleuri radix
(8.3%), Zizyphi fructus (8.3%), Aurantii nobilis pericar-
pium (8.3%), Glycyrrhizae radix (6.3%), Cimicifugae
rthizoma (4.2%), and Zingiberis rhizoma (2.0%). Bojungikki-
tang was administered orally 2.5 g thrice a day resulting in
a total daily dose of 7.5 g, and the patients were instructed
to take Bojungikki-tang extract granules with water. Dura-
tion of administration and observation was 2 weeks. Each
herb in Bojungikki-tang was quality controlled from the
places of origin to the final products. The active ingredients
were also quality controlled by using high-performance
liquid chromatography.

Sample Size and Recruitment

Sample size calculation was performed using 20% of stan-
dard deviation based on a study by Barton et al,'> and it was
estimated that 17 patients per group were necessary to
detect an effect (significant difference of 20% between
experimental and control group) of 5% significant level
with a power of 80%. Considering possible drop-out rate
(15%), 20 patients per group were estimated for the patient
recruiting objective. Patients were recruited through news-
paper or hospital advertisements.

Outcome Measurement

At the baseline, all patients were assessed for outcome vari-
ables. Visual Analogue Scale of Global Fatigue (VAS-F)
was used as the primary outcome variable. Patients were
asked to rate their overall fatigue on a 100-mm line anchored
at each end by the following statements: “not at all tired” or
“extremely tired.”

The Functional Assessment of Cancer Therapy—General
(FACT-G) and Functional Assessment of Cancer Therapy—
Fatigue (FACT-F) scales were also used as secondary
outcome measures of the quality of life of the participants.
The FACT-G questionnaire includes 27 items with 4 dis-
tinct subscales: physical well-being (PWB; 7 items), social
well-being (SWB; 7 items), emotional well-being (EWB; 6
items), and functional well-being (FWB; 7 items). FACT-F
consists of 27 items of FACT-G to assess overall quality of
life and additional 13 items to assess fatigue level. Each
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Table |. Demographics of Patients in Each Group®

Experimental Group (n = 20) Waiting List Group (n = 20) P-Value

Age (years) 49.4 (10.8) 53.4 (8.0) 230
Male gender; n (%) 8 (40) 7 (35)
Weight (kg) 62.7 (13.0) 59.5 (9.7) 424
BMI 233 (3.7) 23.1 (2.9) .833
Initial VAS-F 6.5 (1.4) 6.1 (1.4) .355
Duration of illness (years) 2.6 (24) 23(22) .650
History of CTx or RTx (CTx/RTx) 16 (80%) (12/5) 15 (75%) (14/4)
Duration since last CTx or RTx 26.0 (28.9) 23.3 (26.6) .787

(months)
Type of cancer, n (%)

Breast 4 (20) 7 (35)

Stomach 4 (20) I (5)

Colorectal 3 (15) 2 (10)

Lung 2 (10) 3(15)

Other 7 (35) 7 (35)

Abbreviations: BMI, body mass index;VAS-F = visual analogue scale—fatigue; FACT-G, functional assessment of cancer therapy—general; CTx, chemo-

therapy; RTx, radiotherapy.

*Values are shown as mean (standard deviation) unless otherwise stated and analyzed by independent t-test.

item is rated on a 5-point Likert-type scale ranging from 0
(not at all) to 4 (very much). These questionnaires are
scored such that higher scores indicating more favorable
health or less fatigue.

Additionally, we also used Trial Outcome Index—Fatigue
(TOI-F) to exclude the influence of change of social or
emotional status, as TOI-F is a fatigue-specific score that
includes only the physical, functional, and fatigue subscales
of the FACT-F questionnaire.'3"'* These 3 scores (FACT-F,
FACT-G, and TOI-F) are a composite of subscale scores:
FACT-F=PWB + SWB+ EWB + FWB + ES (score 0-160);
FACT-G = PWB + SWB + EWB + FWB (score 0-108);
TOI-F = PWB + FWB + FS (score 0-108). The Korean ver-
sion of FACT-G was validated by Lee et al.'® A Korean
version of the additional 13 items for FACT-F was devel-
oped by translation of 2 separate translators followed by
internal validation based on patient group feedback.

Safety and Toxicity

Tests for safety and toxicity included serum ALT, AST,
BUN, and creatinine levels at baseline and end of the
administration period (week 2). A questionnaire about
abnormal symptoms or any possible adverse effect was also
used and each adverse effect was assessed using the
National Cancer Institute Common Toxicity Criteria (NCI-
CTC, version 2.0) scale.

Statistics

An “intention-to-treat” analysis was performed using the
“last observation carried forward” method. The primary

analysis was based on general linear models, with the out-
come measures applied as dependent variables. Each
analysis of an individual patient’s baseline level was used
as a covariate in the corresponding one-way analysis of
covariance (ANCOVA). Independent ¢-test was also used to
compare the changes of the scores between the 2 groups
after performing Kolmogorov—Smirnov test and analysis
for normality of the distribution. Values are expressed as the
mean * standard deviation (mean = SD) unless stated other-
wise and differences were considered statistically significant
at P < .05. Statistical analysis was performed using the Sta-
tistical Package for Social Sciences (SPSS) for Windows
version 17.0 (SPSS Inc., Chicago, IL).

Results
Demographic Characteristics

The study was carried out from May to October 2009. The
study population had a mean age (SD) of 52.6 (11.4) years
with 15 male participants (37.5%). The participants who
enrolled in the trial consisted of 11 breast cancer patients
(27.5%), 5 stomach cancer patients (12.5%), 5 colon cancer
patients (12.5%), 5 lung cancer patients (12.5%), and the
remaining patients with other cancers (35%). The baseline
characteristics were not significantly different between the
intervention group and the waiting list control group (Table
1). A total of 18 patients for each group completed the pro-
tocol. During the period of the trial, 4 patients (2 patients
from each group) were withdrawn from the study protocol
because of delayed follow-up visitation for 3 patients and
newly started chemotherapy for 1 patient (Figure 1).
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Figure I. Study design flow diagram

Abbreviations: F/U, follow-up visitation; CTx, chemotherapy; ITT, intention to treat.

Outcome Measures

The experimental group had statistically significant
improvements in the VAS-F measuring the severity of
fatigue (experimental vs control in mean change = SD: —1.1
+2.1vs0.1£0.9, P=.04 in ANCOVA). The assessment of
FACT-G also showed significant improvements (experi-
mental vs control in mean change + SD:3.7+9.9 vs —2.4 +
9.5, P=.047 in ANCOVA), though independent #-test com-
paring the changes of the scores between the 2 groups was
not statistically significant (P = .055). FACT-F (experimen-
tal vs control in mean change + SD: 8.0 = 13.6 vs —2.2 +
14.1, P = .025 in ANCOVA) and TOI-F (experimental vs
control in mean change + SD: 6.5+ 9.2 vs =0.5 £ 10.9, P =
.049 in ANCOVA), 2 fatigue-focused measurements, also
showed significant changes in the experimental group
(Table 2, Figures 2 and 3).

Safety and Toxicity

No serious adverse effects occurred during the study. How-
ever, one patient who had taken antihypertensive medication
for 3 years with baseline serum creatinine at cut-off level
showed slightly increased BUN and creatinine level above
the reference range. Further analysis using Wilcoxon
signed-rank test on liver and renal toxicity revealed no sig-
nificant change between baseline and week-2 test results.
Two patients reported minor adverse effects including

increased flatulence and dyspepsia and these were assessed
as grade 1 on the NCI-CTC scale.

Discussion

This pilot study suggests that Bojungikki-tang may have
beneficial effects on cancer-related fatigue and quality of
life in cancer patients without any significant adverse effect.
With statistical significance, decreased fatigue levels were
observed in patients who were administered with
Bojungikki-tang for 2 weeks. Furthermore, scales for
assessing overall general quality of life were also improved
with the Bojungikki-tang administration in comparison to
the waiting list group. These results are compatible with the
research of Barton et al,'> which showed that a high dose of
American ginseng was effective in relieving cancer-related
fatigue. Although a different species was used, ginseng is
one of the main herbs in Bojungikki-tang for relieving
fatigue.

Cancer-related fatigue is thought to be a multifactorial
condition attributed to cancer itself, side effects of therapy,
diminished activity, poor nutrition, depression, and inter-
current illness. Nonpharmacological interventions for
improving fatigue in cancer patients include exercise,
dietary management, sleep therapy, and active manage-
ment.!” Of these interventions, exercise has the strongest
evidence base for treating fatigue but others need large ran-
domized trials to properly define their roles in the clinical
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Table 2. Outcome Measures for Experimental Group and Waiting List Group

Mean + SD
Experimental Group (n = 20) Waiting List Group (n = 20) P-Value

VAS

Week 0 65+t 1.4 6.1 £1.4 .040%¢

Week 2 53£1.9 6.1 13

A =11 x2.1 0.1 £09 .025¢4
FACT-G

Week 0 66.3 1 147 65.7£15.3 04744

Week 2 70.0 £ 148 634+ 16.2

A? 3.7£99 —24%95 .055¢
FACT-F

Week 0 92.8£23.5 949 £23.2 .026%¢

Week 2 100.8 +£23.9 92.8+22.2

A 80x13.6 22+ 14.1 .025¢4
TOI-F

Week 0 602+ 193 639173 04904

Week 2 66.6 £ 18.3 634+ 154

A 65+9.2 -0.5+10.9 .037¢4

Abbreviations: FACT-G, functional assessment of cancer therapy—general = PWB + SWB + EWB + FWB (score 0-108); FACT-F = functional assessment
of cancer therapy—fatigue = PWB + SWB + EWB + FWB + FS (score 0-160); TOI-F, trial outcome index—fatigue = PWB + FWB + FS (score 0-108),
where PWB = physical well-being subscale (score 0-28), SWB = social well-being subscale (score 0-28), EWB = emotional well-being subscale (score
0-24), FWB = functional well-being subscale (score 0-28),and FS = fatigue subscale (score 0-39).

D is the score at 2 weeks minus the baseline (week 0).

PP-values from analysis of covariance for the 2-week score with baseline score as a covariate.

P-values from independent t-test.
9P < .05.

10

~ o o

Mean VAS-F
(4]

Week 0 Week 2

—&— Bojungikgi-tang  — - I - - Waiting

Figure 2. Change of VAS-F mean score in experimental group
(Bojungikki-tang) and waiting list group (waiting)
Abbreviation:VAS-F Visual Analogue Scale—Fatigue.

setting. Pharmacological interventions for cancer-related
fatigue are methylphenidate, corticosteroids, anabolic ste-
roids, antidepressants, donepezil, L-camitine, modafanil,
and amantadine. However, few of these agents have been

studied in large placebo-controlled trials and, so far, of
those that have been studied, none have been proven to be
helpful and ready for general clinical practice.'®

We focused on whether Bojungikki-tang affects cancer-
related fatigue in terms of physical and functional aspects
rather than social and emotional aspects. Patients with
depression were excluded at patient recruitment for this
reason. In this study, VAS-F was used as the primary out-
come measurement for assessing of global fatigue level and
FACT-F was used as the secondary outcome measurement
for assessing of quality of life. In a validation by Van Belle
et al,’” both FACT-F scale and VAS reflected the intensity
of fatigue, and were evaluated as suitable tools for follow-
up of cancer-related fatigue. FACT-G and TOI-F, which are
part of the FACT-F questionnaire, were also used and ana-
lyzed. TOI-F was a fatigue-specific subscale from the
FACT-F questionnaire mainly reflecting physical and func-
tional outcomes. As social and emotional well-being are
less likely to change as quickly or dramatically over time or
in response to physical health interventions, the TOI end-
point is considered as an efficient measurement in clinical
trials because it mainly focuses on physical and functional
outcomes.'*!5 The results of FACT-F and TOI in this study
showed significant improvements and this corresponds
with the report by Satoh et al?® showing that Bojungikki-
tang improved fatigue and weakness functionally in elderly
patients. As Astragali radix is also one of the main
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Figure 3. Before and after total mean score of FACT-G, FACT-F, and TOI-F in experimental group (Bojungikki-tang) and waiting list

group (waiting)

Abbreviations: FACT-G, Functional Assessment of Cancer Therapy—General; FACT-F, Functional Assessment of Cancer Therapy—Fatigue; TOI-F,

Trial Outcome Index—Fatigue.

ingredients in Bojungikki-tang, a previous report about
Myelophil, an extract mix of Astragali radix and Salviae
radix, ameliorating chronic fatigue is compatible with this
result.?!

The effect of Bojungikki-tang administration was attrib-
uted to the mechanism of activating the immune system
through significantly increasing lymphocyte cell-surface
antigens, CD3-positive cells, and CD3/CD4 double-posi-
tive cells in the treatment group.?® Shin et al?? reported that
Bojungikki-tang treats chronic fatigue by inhibiting TNF-a,
IL-6, IL-10, TGF-B 1, and INF-y production in chronic
fatigue syndrome patients. Bojungikki-tang also improves
systemic inflammation and nutritional status associated
with chronic diseases.>?* These results suggest that
Bojungikki-tang may affect the pathogenesis of the chronic
fatigue syndrome or other chronic diseases.

Bojungikki-tang is a herbal prescription with 10 different
herbs, and Astragali radix and Ginseng radix are 2 major herbs
that account for highest portion of the prescription. Astragali
radix showed immunomodulatory effects in patients with
systemic lupus erythematosus (SLE),”> enhanced immune
function in HIV/AIDS patients,?® and improved cancer-related
anorexia in cancer patients.”” Ginseng is known to have the
ability to enhance immune system and liver function, and also
to have antifatigue and antistress effects as well as anti-oxida-
tive and anti-aging effects.?® Individual herbs may play a
limited role in the overall effects of Bojungikki-tang, but these
study results may also help at least partly explain the effect of
Bojungikki-tang.

This study has some limitations. First of all, the waiting
list control was used as the control group instead of placebo
control. We initially considered using placebo control group
but as Bojungikki-tang is a herbal extract with distinct
flavor and taste, and was provided in extract granule form,
not in a capsule or tablet form, it was difficult to acquire

placebo material with similar color and flavor. Furthermore,
poor patient recruitment was expected when we use the pla-
cebo setting as many cancer patients in the local community
did not want to get placebo treatment in preliminary survey.
However, as some studies showed considerable response to
placebo, using appropriate placebo treatment should be
considered in the future studies.”>*° Another limitation is
the two week treatment period without follow-up. While
many studies use 1- or 2-week treatment period in the clini-
cal trial setting,**3! it would be appropriate in the future
studies to administer for longer periods of time with long-
term follow-up research as fatigue is a rather chronic
symptom and in most cases, affecting the patients longer
than several weeks. A recent study by Kobayashi et al*? also
adopted a longer administration protocol with Bojungikki-
tang, which is considered to work in a slower manner.

Considering that Bojungikki-tang originated and devel-
oped mainly from traditional medical system in East Asia
(China, Japan, or Korea), which considered the constitution or
specific characteristics of health status in prescribing medica-
tion, the concurrent use of outcome measurements reflecting
the perspective of traditional medicine will be of interest in
future studies. In traditional medicine in East Asia, Bojungikki-
tang is prescribed not for everyone but for those who are in
Qi-deficiency syndrome, which is defined as a hypersensitive,
easily fatigable constitution that typically is associated with
poor gastrointestinal functions or night sweats.*® Though
fatigue is one of the typical symptoms of this Qi-deficiency
syndrome, other factors that constitute the syndrome may also
be considered in studying Bojungikki-tang.

Acupuncture is also a well-known nonpharmacological
treatment modality of traditional medical systems in East
Asia, but we did not provide acupuncture treatment to avoid
bias as previous studies also report positive results in post-
chemotherapy fatigue or other cancer-related fatigue.'-*
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It would be interesting, however, to combine both pharma-
cologic and nonpharmacological approaches together in
actual clinical practice or in future studies.

Despite its limitations, we believe that our study reports
interesting data on the potentials of Bojungikki-tang to be used
for cancer-related fatigue and to improve quality of life in
cancer patients. Based on the results of the study, future studies
should employ more subjects, have an appropriate control
group, and include long-term administration and follow-up.
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