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ABSTRACT

Background: Cancer has become a leading cause of death world-wide. In Hong Kong, cancer accounted for 24.8% of
deaths in 1980, rising to 31.3% in 1998. The conventional treatment of cancer usually includes surgery, radiotherapy
and chemotherapy. These conventional therapies do not guarantee not relapse and are often associated with serious
side effects. Using Chinese Medicine (CM) as an adjunctive treatment is commonly practiced in Chinese Communities
to support patients being treated with conventional modern medicine, with the aim of alleviating the side effects, and
improving self-defense and their quality of life. Well-designed and conducted clinical trials could give evidence of the
efficacy of CM. This study investigated the clinical efficacy through the well designed clinical trial, and the implemen-
tation of carrying out the trial, to assess the adjuvant and supportive effect on lung cancer patients. Methods: The
clinical study was designed as a randomized controlled trial to investigate the dose-dependent effects. Primary endpoint
was the difference of Functional Assessment of Cancer Therapy-General (FACT-G) score. Results: 41 eligible subjects
were enrolled and randomly divided into 2 groups, 21 in high dose group and 20 in low dose group. Sub-domains of
PWB (Physical well-being) and EWB (Emotional well-being) as well as FACT-G total score were significantly im-
proved in high dose group when compared with low dose group after 12 weeks treatment (p = 0.015, 0.006 and 0.012,
respectively). Conclusions: Holistic approach using quality of life as parameters to evaluate the efficacy of CM is an
important compromise. Well-designed clinical trial can provide convincing evidence to support CM’s efficacy. The
study demonstrated that quality of life of patients with lung cancer could be beneficial from the supportive care with
CM.
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1. Introduction leading causes of cancer deaths globally. It carries a
greater mortality than colorectal, breast and prostate
cancers collectively. Survival has not significantly im-
proved in spite of newer therapies. For many centuries,
Asian communities have used traditional medicines to
treat cancer. Ginseng, for example which has recently
been found to help preventing cancer has been widely
used [8]. Chinese medicinal herbs are being investigated
when used as adjuvant therapeutic agents for the patients

The incidence of cancer has increased significantly all
over the world in the last ten years and has become a
major concern of health care systems [1,2]. In Hong
Kong for instance, cancer has become the leading cause
of death, accounting for 24.8% in 1980, rising to 31.3%
in 1998 [1]. The crude mortality rate of lung cancer was
206.5 per 100,000 in men and 126.8 in women for 1999
[1] and there has been an increasing trend in the inci-

dence [3]. In China, according to the second national
retrospective mortality survey conducted during 1990-
1992, cancer had become the second most common cause
of death [4-7]. In between, lung cancer is one of the
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who are undertaking or after conventional treatment
[9-12]. In view of the high-symptom burden and severe
morbidity, evaluation of quality of life (QOL) becomes
important in these patients. QOL is now considered to be
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an essential component of lung cancer management and
should be assessed routinely. In spite of several ad-
vancements in the chemotherapeutic regimens and the
addition of many newer drugs, the 5-year survival has
improved only marginally from 5% in the 1950s to ap-
proximately 14% by 1996 [13]. In such a grim scenario,
the evaluation and improvement of quality of life (QOL)
as well as alleviation of symptom distress have assumed
great importance in the overall management of these pa-
tients.

Clinical observations suggest that many traditional
Chinese medical therapies may be effective for the sup-
portive care of cancer patients [14,15]. Moreover there is
an increase in the popularity of complementary / alterna-
tive medicine (CAM) for cancer patients in Europe and
America and a prevalence of around 80% of the general
population has been reported [16,17]. Among the CAM
modalities, traditional Chinese medicine (TCM) is par-
ticularly favored because it is based on a well-established
conceptual framework, albeit on a unique philosophical
premise [18]. Unfortunately, the quality of the reported
clinical trials using traditional Chinese medicine is usu-
ally poor, both in design, implementation and assessment
of results [19-21].

As health services are becoming increasingly driven
by the evidence-based approach, there is an urgent need
for the evaluation of the efficacy and safety of the Chi-
nese Medicine interventions through well-designed cli-
nical trials. One cannot assume that CM treatments are
all harmless, effective, and cost-effective. Adverse effects
such as liver or renal damages have been reported, and
the need for CM research on efficacy and safety has be-
come undoubtedly clear. Adverse effects of herbs and
drug-herb interactions should be carefully studied. Ex-
plorations on the active components, as well as the qual-
ity control of herbs should be seriously studied. To de-
termine whether CM is a valuable adjuvant treatment to
conventional therapy, we designed and conducted a ran-

domized controlled clinical trial using Chinese herbal
medicine as an adjuvant agent to evaluate its supportive
effects on the patients with lung Cancer.

2. Material and Method
2.1. Participants

Forty-one lung cancer patients who had completed the
conventional therapies were recruited and assessed for
eligibility.

The inclusion criteria included a wide age range be-
tween 18 and 80 years, historically or cytologically con-
firmed lung cancer, Eastern Cooperative Oncology Group
performance (ECOG) score of less than 2; life expec-
tancy at least 12 months, completion of all conventional
treatment and signing of an informed consent form. The
subjects would be excluded if oncological emergencies
discovered; taking of immunomodulative agents or herbal
medicine within the past 2 weeks, and herbal hypersensi-
tivity.

2.2. Design of the Clinical Trial

2.2.1. Objectives

The primary objective was to determine if a Chinese
Medicine (CM) formula could improve the quality of life
of patients with lung cancer.

2.2.2. Design
The clinical trial was designed as a randomized, dose-
dependent study to assess the efficacy and safety of the
CM formula in patients suffering from lung cancer. The
effectiveness of the CM was judged by the results of
clinical trial that is designed and conducted in accor-
dance with the principles of evidence-based medicine
and randomized controlled trial (RCT) (Figure 1).
Randomization
Each patient eligible for the study was allocated to one
of the two treatment groups according to a com-
puter-generated randomization code list block of 10. After

Treatment period (6 months) Follow-up
3 months 3 months 3 months
HIGH DOSE
All patients shift to without
Conventional® . HIGH DOSE Herbal Formula
: ; Randomized » >
Anticancer Treatment
LOW DOSE

* During the study period (6-month treatment, 3-month follow-up), all patients received the standard care for lung cancer.

Figure 1. Design of clinical trial.
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the investigators confirmed that all inclusion criteria
were fully met and that there were no reasons for exclu-
sion, an eligible patient was given a patient number in the
order of entry into the baseline study.

Blinding

The study was designed as a double-blind, random-
ized trial. Neither the investigators nor the participants
knew which treatment was to be given [22]. The supplier
of the CM ensured that the high dose and low dose
matched well in their inner & outer packaging. The CM
preparation was a liquid product containing herbal ex-
tracts.

2.2.3. Endpoints
The primary outcome measures were Quality of Life as
measured by means of Version 4 of the Functional As-
sessment of Cancer Therapy-General (FACT-G). The
FACT-G was administered on the first day of treatment
(baseline), week 12, week 24 and at the completion of
the follow-up after treatment (week 36). The FACT-G,
which is general questions relevant to all cancer patients,
is a 27-item questionnaire consisting of four domains:
physical, emotional, social and functional well-being.
Each domain consists of six to seven questions scored by
using a Likert-type scale ranging from 0 to 4. The higher
FACT-G score, the better is the patient’s quality of life.
The Chinese Medicine preparation is used aimed at the
strengthening of the whole body-mind system through
the enhancement in resistance and tolerance through a
holistic approach. The investigational drug is a product
containing Ginseng, Wild Hawthorn, Jujube, Wu Wei Zi,
Soybean etc. The preparation is believed to induce im-
mune adjustment. The exact mechanism(s) through which

this occurs is unknown. However, preliminary tests on
mice revealed promising immunomodulating effects. The-
se Chinese herbs had long been known for their pharma-
cological effects and/or their nutritional values. The toxic-
ity of these herbs is considered to be low.

Secondary outcome measures included assessment of
liver function and renal function.

2.3. Schedule of Events

Clinical evaluations included the medical history, as-
sessment for ECOG performance status, laboratory tests
and immune function tests, which were presented on Ta-
ble 1.

2.4. Follow-up Evaluation

It was essential to determine the health status of all pa-
tients entered into the trial, even those who did not return
to the clinic for all follow-up appointments, with tele-
phone calls or questionnaires. The duration of follow-up
monitoring was the period of time after the intervention
during which the study subjects were scheduled to be
observed and evaluated in the follow-up period of 8
weeks (week 28 - 36).

2.5. Statistical Considerations

Comparability of LOW DOSE and HIGH DOSE groups
at baseline were determined by using Student t-test and
Chi-square test. For sex, age distributions and ECOG
score Chi-square method was used. Student t-test was
used for baseline height, weight and blood chemistry
parameters. Baseline values for LFT and RFT were de-
fined as the average of values taken at screening and

Table 1. Frequency for obtaining study parameters.

Pre-treatment Treatment Post-Treatment
Event Screening Baseline
Week -3-0 0 4 8 12 24 28 - 36
Visit VO V1 V2 V3 V4 V5 V6
Informed Consent X
Incl./Excl. Criteria X
Medical History X
Physical Exam X X X X
Vital Signs X X X X X X
Laboratory® X X X X X
Quality of Life (FACT-G) X X X X
ECOG Score X X X X
Adverse Events X X X X X
Dispense Study Product X X X X
Dosage Record X X X X
Compliance X X X X X
Remark:

a: Laboratory tests to be performed is LFT & RFT".

"LFT: Liver Function Test; RFT: Renal Function Test.

Copyright © 2011 SciRes.
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baseline (Day 0).

Changes in LFT and RFT were compared between
groups and pre- and post-treatment within groups by us-
ing the analysis of covariance (ANCOVA) or pair stu-
dent t-test. Changes will be confirmed by using Wil-
coxon rank-sum tests, analysis of covariance with the
baseline value as a covariate, and analysis of the per-
centage change from baseline.

All P values were two-sided and « level of signifi-
cance was set at 0.05.

3. Results
3.1. Patients

Seventy-two patients were screened and thirty-one were
found unsuitable. 41 patients satisfied the inclusion/
exclusion criteria and entered the study. There were 19
drop outs due to the restarting of chemotherapy, gastric
pain, metastasis etc (Figure 2).

Demographic and clinical characteristics for the high
dose, and the low dose groups were listed in Table 2.
Baseline demographic and clinical characteristics were
compatible between the two groups.

During the study period, all patients were evaluated in
the health status and drug compliance. The total drug
compliance was 95% in the High dose group, 86% in the
Low dose group. The drug compliance in the high dose
group was shown better than that of the low dose group
(P =0.029) (Table 3).

3.2. Quality of Life (QoL)—FACT-G

Forty-one patients completed the FACT-G. The FACT-G
total score and subscale score means for the two groups
were listed in Table 4. The scores of High Dose group
were higher than LOW Dose group at 3-month and
6-month time point respectively. The differences of PWB,
EWB and FACT-G total score between the two groups
had reached statistically significant level.

Screened
Recruited N=41
Randomization @
Analysis l l
N=20 N=21
Low dose High dose

Figure 2. Flowchart for inclusion of patients.

Table 2. Baseline demographic and clinical characteristics.

Low dose High dose P value
No. of patients 20 21
Age (y) 583+11.6  59.8+9.7 0.663
Gender
Male 7 (35%) 11 (52%) 0.350
Female 13 (65%) 10 (48%) '
ECOG score
0 (normal activity) 7 8
0.547
1(Symptoms, but nearly
13 13
fully ambulatory)
Body weight (kg) 56.4+10.8 56.0+10.3 0.903
Blood pressure (mmHg)
SYS 1342+21.0 126.4+22.0 0.252
DIA 79.3+219 722+8.7 0.177
Respiration (rpm) 20.8+2.0 208+1.7 0.987
Pulse rate (beats/min) 87.7+15.2 80.4+16.4 0.153
Table 3. Average missing doses.
Group  Visit2 Visit3 Visit4  Visit5 Total
compliance
Low dose 5 5 1 15 86%
High dose 2 2 3 5 95%
P value 0.029

Table 4. Comparison of between-group mean scores and percent change (%) from baseline at each visit.

Low Dose High Dose P value
3-month 6-month 3-month 6-month 3-month 6-month
PWEB 20.(2_%1%25).96 21.(0_0225).01 25.%32174)1.08 25.2(3‘21.]1?5.72 0015 0026
SWB 20.(28;51)1.57 20.(1_92.4;5).90 21.(6122%90 21.(2((3);9()5.80 0520 0687
EWB 16.(61232%.10 15.(8_65295).20 20.(51%.213).61 20.(3;%‘1;362).63 0.006 0.009
FWB 15(.;3’132%52.)06 16.(9_123:).62 l7.i(3f.1i44)1.50 18.(2_12155).37 0.241 0578
ECAT-G total 72.?_13%918?12 73.5()?4%8%?92 85.2(95.1211)1.81 84.9(2133)3.80 0,012 0.051
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JCT



Use of Chinese Herbal Medicine as an Adjuvant for Cancer Treatment: A Randomized Controlled 95
Dose-Finding Clinical Trial on Lung Cancer Patients

Table 5. Physical well-being (PWB) subscale score and percent change (%) from baseline.

Group Treatment Follow-up

Baseline Week 12 Week 24 Week 36
Low dose 22.80+4.91 20.21 £ 5.96 (-4.21) 21.00 £ 6.01 (-2.38) 22.15+4.30 (1.34)
High dose 23.48 £4.30 25.29 + 4.08 (4.27) 25.31+£2.72 (2.12) 24.22 +4.18 (-5.12)
P value 0.641 0.015 0.026 0.275

“P values were calculated based on two-sample t tests comparing differences between-group means.

Table 6. Social/Family well-being (SWB) subscale score and percent change (%) from baseline.

Group Treatment Follow-up
Baseline Week 12 Week 24 Week 36

Low dose 20.42 £4.30 20.60 + 4.57 (9.55) 20.19 + 2.90 (-2.50) 21.49 + 3.68 (4.20)

High dose 21.00 + 4.67 21.67 £3.90 (10.11) 21.00 £ 6.80 (6.39) 21.37 £5.65 (10.37)

P value 0.681 0.520 0.687 0.954

“P values were calculated based on two-sample t tests comparing differences in between-group means.

Table 7. Emotional well-being (EWB) subscale score and percent change (%) from baseline.

Group Treatment Follow-up

Baseline Week 12 Week 24 Week 36
Low dose 18.30 +4.01 16.62 + 3.10 (-3.32) 15.86 + 5.20 (-5.59) 17.23+4.90 (3.42)
High dose 18.52 +4.88 20.50 + 3.61 (16.81) 20.38 + 2.63 (16.66) 21.78 + 2.44 (20.34)
P value 0.874 0.006 0.009 0.019

“P values were calculated based on two-sample t tests comparing differences in between-group means.

As Table 4 shown, there was a significant improve-
ment in PWB, EWB and FACT-G total score after
3-month treatment with the study CM. No significant
differences were observed for the FACT-G social/family
well-being (SWB) and functional well being (FWB)
subscales.

Physical well-being measured by the FACT-G showed
a significant improvement in the HIGH dose group com-
pared with the LOW dose group at week 12 and week 24
(p = 0.015 and 0.026 respectively). When compared with
the baseline, PWB score of the high dose group was in-
creased 2.12% at the end of treatment (Week 24); how-
ever, in the low dose group there was a 2.38% decrease
(Table 5, Figure 3).

No significant differences were observed for the
FACT-G Social/Family well-being (SWB) between the
two groups. When compared with baseline, SWB score
of the high dose group was increased 6.39% at the end of
treatment (Week 24); however, in the low dose group
there was a 2.50% decrease (Table 6).

Emotional well-being (EWB) measured by the FACT-
G showed a significant improvement for High dose com-
pared with Low dose group at week 12, week 24 and
follow-up visit (p = 0.006, 0.009 and 0.019 respectively)
When compared with baseline, EWB score of high dose
group was increased 16.66% at the end of treatment
(Week 24); however, in low dose group there was a
5.59% decrease (Table 7, Figure 4).

No significant differences were observed for the
FACT-G Functional well-being (FWB) between the two
groups (Table 8).

Copyright © 2011 SciRes.
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Figure 3. Change in the group mean of PWB subscale score.
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Figure 4. Change in the group mean of EWB subscale score.
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Table 8. Functional well-being (FWB) scale score and percent change (%) from baseline

Group Treatment Follow-up
Baseline Week 12 Week 24 Week 36

Low dose 18.85+4.77 15.38 + 6.06 (-12.59) 16.93 + 5.62 (—4.96) 16.85 + 4.67 (-7.38)

High dose 17.43+5.23 17.84 + 4,50 (1.14) 18.23 + 6.37 (—4.50) 19.22 +5.38 (-2.11)

“P value 0.370 0.241 0.578 0.283

“P values were calculated based on two-sample t tests comparing differences in between-group means.

Table 9. FACT-G Total score and percent change (%) from baseline

Group ; Treatment Follow-up

Baseline Week 12 (%) Week 24 (%) Week 36 (%)
Low dose 80.37 £ 14.24 72.81+12.12 (-3.98) 73.98 + 13.92 (-4.80) 77.72 £ 13.57 (-1.25)
High dose 80.43 +14.39 85.29+11.81 (5.21) 84.92 +13.80 (1.90) 86.59 + 15.71 (1.80)
“P value 0.989 0.012 0.051 0.172

“P values were calculated based on two-sample t tests comparing differences in between-group means.

FACT-G Total score was significantly improvement
after 3-month treatment (p = 0.012) and 6-month treat-
ment (p = 0.051) in high dose group compared with that
of in low dose group (Table 9, Figure 5).

The liver and renal functions had no significant changes
before and after the clinical trial both in the High and the
Low dose groups (data not shown).

4. Discussions

Quality of Life (QOL) assessment in cancer clinical re-
search study has three major functions: 1) Evaluation of
the symptom and therapeutic effects for the choice of
optimal therapeutic methods; 2) Assessment of the ef-
fects of anti-cancer drugs, analgesics and antiemetic
drugs; and 3) Evaluation of the long-term survival status
of cancer patients after treatment [23].

The current evaluation system for cancer treatment is
still using tumor response and survival as the main index.
To completely kill the tumor cells is the aim of modern
medicine for cancer treatment. So far the method of can-
cer treatment is still surgery, radiotherapy, and chemo-
therapy. There is no breakthrough yet in cancer treatment,

-~ Low Dose group
High Dose group
85.00
3
v
=
= 80,004 ¢
bt
=
L
=
75.00 4

Week 12 Week 24 Week 36

Visit

Balsc] ine

Figure 5. Change in the group mean of FACT-G total score.
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it is difficult to completely kill the tumor cells and reach
the status of “tumor-free survival”. The purpose of era-
dication of the tumor is very hard to reach; besides it may
increase side effects and cause serious complications,
increase the patient’s suffering or even shorten the pa-
tient’s survival.

In 1984, Schipper mentioned that effective treatment
does not need to have complete regression of tumors, the
body’s reaction to the treatment is most important [24].
China’s oncologist Sun Yan also said that people no
longer content to cure the cancer but live a miserable life
maimed or with functional disturbance [25].

The development of medicine should more concern the
patient as a whole, rather than just concern the disease.
TCM is holistic approach, and its overall effect should be
evaluated comprehensively. Quality of life used to eva-
luate TCM efficacy is quite appropriate. The efficacy of
Chinese medicine in cancer therapy is different from
western medicine that is established in directly killing the
tumor cells. Clinically patients’ symptom relief and phy-
sical improvement seem more important. Through stabi-
lizing the tumor and relieving symptoms, patients can
have long-term survival with the tumor and avoid dete-
rioration of quality of life. The main feature of Chinese
medicine is not directly making the tumor shrink, but to
improve patient physical and symptoms, the patients’
survival may be prolonged. It is quite different from
modern medical therapy, in which the tumor reduced in
the short term, but the physical and quality of life de-
creased. Previous studies have confirmed that individuals
who have lower baseline HRQOL scores have shorter
survival [26]. Therefore, an important therapeutic goal
for cancer patients with poor prognosis, to improve
health-related quality of life (HRQOL) is a challenge for
their health care providers. The Functional Assessment
of Cancer Therapy-General (FACT-G) is used to assess
HRQOL. In the approval of oncology drugs, the United
States (US) Food and Drug Administration (FDA) and
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European Agency for the Evaluation of Medicinal Prod-
ucts consider HRQOL an important end-point [27].

Traditional Chinese Medicine (TCM) has a long his-
tory but its efficacy is not well-documented. Evidence of
efficacy has to come from clinical trials. The design and
conduction of clinical trials of TCM should follow the
rigorous requirements of evidence-based medicine. Not
many high quality controlled trials of traditional Chinese
medicine have been done [28]. The common methodol-
ogy of random selection, blinding and placebo control,
followed by statistical analysis, should be followed when
conducting TCM clinical trial [29]. Randomized con-
trolled clinical trials have become the gold standard for
evaluating the efficacy of a drug for disease treatment
including herbal products. A well-designed and con-
ducted clinical trial is very important for obtaining a re-
liable data to support efficacy and safety.

For most advanced cancer patients, completely elimi-
nating the cancer cell is not the main therapeutic purpose.
The study found that patient with advanced lung cancer
treated with Chinese medicine the quality of life was
significantly improved. The difference in FACT-G total
score between the high dose and the low dose groups at
3-month and 6-month after treatment were statistically
significant (p = 0.012 and 0.051 respectively). In sub-
scale scores, PWB and EWB scores were also signifi-
cantly improved after treatment. We believe that the
study herbal medicine could be beneficial to lung cancer
patients.

Drug compliance may be considered as a specific out-
come measure in clinical trials. This study shows that the
compliance of the high dose group was significantly
higher than the low dose group, which indirectly indi-
cated the proper dosage of study medicine may improve
the quality of life of patients with lung cancer help
through keeping the confidence of drug taking. Claims of
enhanced compliance could be supported by evidence of
clinical benefit [30]. In this study, the clinical benefit in
the high dose group was supported by its higher compli-
ance.

5. Conclusions

Efficacy of Traditional Chinese Medicine (TCM) can be
put on well-designed randomized controlled clinical tri-
als (RCT). Conventional outcome criteria may not be
applicable. Holistic approach using quality of life to
evaluate the efficacy of TCM is an important compro-
mise. The study demonstrated that quality of life of pa-
tients with lung cancer was significantly improved.
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