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Abstract

Lingzhi is a widely used anti-cancer herbal medicine in Asian
countries with limited knowledge of the efficacy especially in
gynecologic cancer patients. This study was conducted to compare
the efficacy of Lingzhi in the forms of water extract type and spore
type with a placebo control in a salvage setting of gynecologic
cancer treatment. Sixty gynecologic cancer patients who failed at
least two regimens of chemotherapy were randomly divided equally
to ingest 6000 mg/day of Lingzhi in form of water extract or 6000
mg/day of Lingzhi in the form of spore or placebo for 12 weeks. The
patients were evaluated for toxicity, immunomodulation and quality
of life every four weeks for five times. All three groups were similar
in their basic clinical data. About half of the patients withdrew from
the study with the major reason of rapid progression of disease.
Finally, 11,8, and 9 patients were evaluated in water extract, spore
and placebo arms, respectively. The best response in the present
study was stable disease that achieved 38.1% in the water extract
arm, 50% in the spore arm and none in the placebo arm (P = 0.06).
The one-year overall survival was 63.6% in the water extract arm,
60% in the spore arm and 44% in the placebo arm (P = 0.217).
The majority of hematologic and non hematologic effects, the mean
immunomodulatory level and the quality of life were not significantly
different for each arm in each visit. In conclusion, Lingzhi in either
water extract or spore form seemed to control the disease in a
salvage setting of gynecologic cancer patients without adverse
effects.
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Introduction

“Lingzhi” is the common name of Ganoderma lucidum, a
well-known herbal medicine that has been widely used in Asian
countries especially in China as health promotion for many years.
It is a woody Basidiomycetes mushroom in the Ganodermataceae or
Aphyllophorales family [1,2]. In addition, many previous publications
identified the anti-cancer effects of Lingzhi in various cancers such as

breast, colorectal and stomach cancer especially for in vitro studies
[2-5]. The bioactive agents in Lingzhi consist of triterpenoids,
polysaccharides, nucleotides, sterols, steroids, fatty acids, proteins/
peptides and trace elements [4]. All these substances revealed many
biological activities, including anti- tumor, immunomodulation,
antiviral, antihepatitis, antioxidant, antihypertensive and antidiabetic
processes that should be beneficial for treating cancer [4]. The two
most widely used preparations of Lingzhi in the herb market were
water extracts from the fruiting body and the spores. Both types were
commonly used as anti- cancer drugs without conclusive evidence
of benefits [1]. Furthermore, clinical studies on the effects of Lingzhi
especially in gynecologic cancer patients were very limited. To
identify the benefit of Lingzhi in this type of cancer, a randomized
double blind study was conducted in our institute to compare the
clinical outcomes, the toxicity, the immunomodulation and also the
quality of life between Lingzhi given in the form of water extract,
spores and placebo. Because of the initial trial of study, we decided
to recruit only the recurrent gynecologic cancer patients who were
in the salvage setting. Lingzhi in this study was planted in the Royal
Project at Amphur Chiangdoa in the Chiang Mai Province located in
the North of Thailand. The standard extraction process was prepared
by the staff of the Faculty of Pharmacy, Chiang Mai University.
This data will enhance the clinical data of the efficacy of Lingzhi in
gynecologic cancer management.

Materials and Methods

A randomized double blind controlled trial was conducted in
2011 after approval by the local Ethics Committee to compare the
efficacy of Lingzhi in the form of water extract and spore preparation
with a placebo that was composed of a high dose of vitamin C in
gynecologic cancer patients who had disease progression after
receiving at least two chemotherapy regimens. All invited patients
had an ECOG performance status score of less than two with normal
bone marrow, hepatic and renal function and no clinical symptoms
of intestinal obstruction. Finally, twenty patients were recruited in
each group. After informed consent, the patients were randomly
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Table 1: Clinical Data (N = 60)

Water (%)
Enrolled Patients (N) 20
Mean Age (Range; Years) 54.40 (27-75)
Mean Body Surface Area (m?2) 1.51 (1.18-1.79)
Malignancy Diagnosis

Ovary 15 (34.1)
Corpus 3(60.0)
Cervix 1(33.3)
PPA -
Fallopian Tube 1
Choriocarcinoma -
Vagina -
Previous Surgery 19 (95.0)
Previous Radiation 6 (30.0)
Underlying Disease 7 (35.0)
Previous Chemotherapy (Mean; range)n 3.25 (2-7)
Withdrawn Patients 9 (45.0)
PPA: Primary Peritoneal Adenocarcinoma
Table 2: Withdrawal Reasons (N = 32)
Reason N (%)
Missed Visit 7(21.8)
Severe Progression 22 (68.8)
Unable to Ingest Study Substance 2(6.2)
Received Chemotherapy for Another Malignancy 1(3.1)
Table 3: Outcomes of Each Arm
Water Spore Placebo Total P
Stability of Disease 3(42.9) 4 (50.0) - 7 (25.0) | 0.06
Progression of Disease 8(38.1) 4 (50.0) 9 (100) | 21 (75.0)
Total 11 8 9 28

allocated to one of the three groups: water extract Lingzhi, spore
Lingzhi and placebo. All the patients and the investigators were
blinded. The patients received one type of the drug in powder form
in similar packaging. The following amounts were present: Lingzhi
in the form of body fruit extract 1,000 mg per pack, Lingzhi spores
preparation 1,000 mg per pack and vitamin C 200 mg per pack.
Participants were instructed to ingest one package with 200 ml of
distilled water one hour before a meal twice a day on day one and
two then to increase the dosage to two packages of drug ingested
with 200 ml of distilled water before meals two times a day on day
three and four. After that the dosage would be increased to three
packages ingested in the same way for the remainder of the 12 weeks
as long as there were no serious side effects. The patients were given
appointments to check for toxicity along with a physical and pelvic
examination and a self-report for evaluating their quality of life by
using Thai-Modified Function Living Index Cancer Questionnaire
every four weeks for five times. They were given the studied drug at
visits one through three and had a CT-scan at the metastasis sites
within one month before the start of the study and at visit five. The
immunomodulatory tests consisting of serum CD4 -T cells, CD8 -T
cells, Natural killer (NK) cell 9, and gamma interferon (IFN) were
evaluated by blood tests at visits 1,2, 4 and 5. The toxicities were by
evaluated by using the Common Terminology Criteria for Adverse
Events version 3.0 and the responses were assessed by using the
RECIST criteria [6,7]. The patients were withdrawn from the study
when their disease progressed severely, had unacceptable toxicity,
missed the follow up period for longer than two weeks or were unable
to ingest the studied drug.

The clinical characteristics, the quality of life and the laboratory
results of each group were noted and compared by using Chi-square,
Fisher’s Exact and one way ANOVA test. The overall survival was
defined as the time between the month of the initial ingestion of the
investigation drug and the month the patient died or the last contact.
This survival time was estimated by the Kaplan-Meier method and

Spore (%) Placebo (%) Total (%) P
20 20
54.90 (40-64) 56.20 (46-72) 0.76
1.42 (1.22-1.76) 1.48 (1.29-1.83) 0.16
0.11
16 (36.4) 13 (29.5) 44 (73.3)
2 (40.0) - 5(8.3)
- 2 (66.7) 3(5.0)
- 2 2(3.3)
- 3 4(6.7)
1 - 1(1.7)
1 - 1(1.7)
19 (95.0) 19 (95.0) 57 (95.0) 1.00
2(10.0) 2(10.0) 10 (16.7) 0.19
7 (36.8) 6 (30.0) 20 (33.9) 0.89
4.20(2-7) 3.30 (2-6) 0.06
12 (60.0) 11(55.0) 32 (53.3) 0.72

compared among each group by using the log rank test. All statistical
analysis was carried out using the SPSS for Windows program
(Version 17.0, Chicago, II,USA). Statistical significance was set at P
value less than 0.05.

Results

Twenty patients who met the inclusion criteria were enrolled
in each arm. The clinical data was noted in Table 1. The mean age,
mean body surface area, the initial diagnosis, the history of surgery or
radiation, the underlying disease and the mean number of previous
chemotherapy regimens were well balanced in each group. About half
of all the studied patients were withdrawn from our study with most
of them in the spore group. The reasons for withdrawal from the study
were presented in Table 2. Nearly 70% of the reasons for withdrawal
from the study were the prompt worsening of their performance
status from rapid progression and need for hospitalization soon after
starting the investigation drug. Only two cases withdrew due to the
inability to ingest the investigated drug. One case in the water extract
type could not tolerate the bitter taste. The other case in the placebo
arm refused to ingest the investigation drug due to severe discomfort
from marked abdominal distension.

Finally, there were 11,8 and 5 patients who completed the
protocol in the water extract, spore and placebo arms, respectively.
Table 3 showed the outcome of seven patients who responded best
with stable disease. Three patients ingested water extract and the other
four patients ingested the spore type. All seven patients were initially
diagnosed with ovarian cancer except one that had uterine cancer.
The response rates were 42.9% in the water extract group and 50.0%
in the spore arm group which represented 25.0% of all the studied
patients. The different response rates were nearly significant with a
P-value 0.06. With the median follow up of 13 months and a range
of 4-52 months, the median overall survival was 17 months in the
water extract arm, 22 months in the spore arm and nine months in
the placebo arm. Both the response rate and median overall survival
rates were not significantly different in each arm as shown in Table
3 and Figure 1. The details of each case except the latter two cases
were recently published [8]. To complete the data of stable cases, the
additional details of the two latest stable cases were briefly presented
here. Both cases were diagnosed as ovarian cancer. One case was 59
years old with the major recurrence site at the vaginal stump. The
histology was carcinosarcoma. She previously received four regimens
of chemotherapy and one course of pelvic radiation. This woman
entered the study after completing the last treatment at 13 months
and received Lingzhi in form of water extract and died of her disease
with an overall survival of 22 months. The other case was 59 years
old who presented with pulmonary metastasis after resistance to
three regimens of chemotherapy. Her final histology was transitional
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Figure1: The overall survival compared water extract, spore and placebo

At median FU 13.00 mo (4-52 months)

The median overall survival: water extract 17 mo, spore 22 mo, placebo 9 mo
1 year overall survival: water extract 63.6%, spore 60%, placebo 44.4%
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Figure 2: Mean complete blood count compared of 3 groups in each visit; no significant difference of mean Hb, WBC in each visit (Figure IA, IB). However,
mean platelet count of placebo group was significant higher than spore group in visit 4 (Figure IC)
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Figure 3: Mean serum creatinine and electrolyte level compared of 3

cell carcinoma. She was recruited to this study after finishing the last
course of chemotherapy at 12 months. This second case was in the
spore arm group and still alive with her disease until now after ten
months.

Regarding toxicity evaluated by blood test, mean levels of
complete blood count, creatinine, electrolyte, calcium, magnesium,
phosphorous and liver function tests were not significantly different
among these three arms in each visit. Only the platelet count was
significantly higher in the placebo group when compared to the
spore group in visit four and the serum cholesterol was found to be
significantly higher in the water extract group when compared to
the spore and placebo arms. The details of these data were showed
in Figures 2-5. Other side effects of the investigated drugs were not
found except for one case in the water extract arm who felt that the
investigated drug was too bitter to ingest.

Concerning immunomodulation, the details were presented in
Figure 6. The mean level of absolute CD4, percent CD8, absolute CD8,
percent NK cell, absolute NK cell, the median level of interleukine 6
and gamma interferon were not significant among each group in each

mg/I Mean Serum Calcium
10 P=0.577
9.8 T P=0.330 P=0.505 P-0.575
9.6 P=0.985
9.4
9.2
9
8.8
8.6
8.4
Visit1 Visit2 Visit3 Visit4 Visits
= Water extract B Spore [OPlacebo
mg/L Mean Serum Magnesium
25 P=0.504 poosgs  P=0.450 P0294 P=0.156
2
1.5
1
0.5
0
Visit1 Visit2 Visit3 Visit4 Visits
m Water extract M Spore O Placebo
mg/| Mean Serum Phospharous
4.2 P=0.894 P=0.175
4 ’ P=0.267 P=0.735
P=0.856
3.8
3.6
3.2
Visit1 Visit2 Visit3 Visit4 Visits
m Water extract m Spore 01 Placebo
Figure 4: Mean serum calcium, magnesium, phosphorous level compared of
3 groups in each visit (no significant difference)

visit. Only the percent of CD4 was significantly higher in the placebo
group when compared with water extract in visit 5. In addition the
mean level of quality of life was also not significantly different among
the three groups in each visit as shown in Figure 7.

Discussion

The salvage treatment of gynecologic cancer including
chemotherapy, hormone, radiation and complementary therapy
[9,10]. Lingzhi is one of the frequent Chinese herb using with this
purpose. It was illustrated the immune modulation and anti-oxidation
in animal model by inhibition of tumor growth and metastasis
without causing adverse events [11,12]. The present study was the
first randomized research regarding the clinical efficacy of Lingzhi in
a setting of salvage treatment of gynecologic cancer patients. In the
past, Zhao et al. [4] studied the effect of Lingzhi in spore form in a
human ovarian surface epithelial cell line. They identified multiple
antitumor effects such as decreasing tumor cell numbers, inhibiting
colony formation/cell migration/spheloid formation, inducing cell
cycle arrest at the G2/M phase and also enhancing cisplatin efficacy.
Although our study included all types of gynecologic cancer patients,
most of the studied patients were diagnosed with ovarian cancer.
We found that all cases that response received Lingzhi either in the
form of water extract or spores. Although the best response was
only stability of disease, in the salvage setting, stable disease was also
valuable. Furthermore, patients in both the water extract and spore
arms tended to achieve a higher percentage of one-year survival and
longer median overall survival than in the placebo arm. However, due
to the low number of patients who completed five visits who could
have a final outcome evaluated, clinical statistical significance was not
reached.

The dosage of 3000 mg two times a day in this present study
was the dosage that resembled a previously utilized dosage in other
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Figure 5: Mean serum liver function test compared of 3 groups in each visit; no significant difference in all except cholesterol that showed significant higher in water
extract group when compared with placebo and spore group at visit 2,3,4 (Post Hoc)
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Figure 6: Mean/median level of immune system compared of 3 groups in each visit; no significant difference in all except %CD 4 that showed significant higher in
placebo group when compared water extract in visit 5
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advanced stage cancer treatments that administered 1800 mg three
times a day for 12 weeks [13,14]. We adjusted the dosage to two
times a day for the reason of a greater convenience for ingesting the
investigated drug.

Concerning toxicity of Lingzhi, both water extract and
spore preparation did not have significant hematology and non-
hematology adverse effects when compared to the placebo in all items
except platelet count and cholesterol. The present study found the
mean platelet count was highest in the placebo arm in visit 4. The
higher stimulation of platelet formation in the placebo arm might be
from the nature of tumor progression [15]. The high level of serum
cholesterol in the arm of water extract that were significantly higher
when compared with the placebo and spore group at visits 2,3,4 was
similar to the data from Cochrane Database Systemic Review that
showed no clinically significant reduction in total cholesterol with
ingestion of Lingzhi [16]). Another Cochrane Database Systemic
Review that specified only cancer treatment also not found major
toxicity of Lingzhi from their review [17]. Thus, cancer patients
who tolerated ingestion of Linzhi could be used it without definite
contraindication.

Regarding the effect of immune system in the present study, this
study could not see any significantly higher immune response in the
arms of water extract and spores. These results were non-similar to
the previous reports that found the significant increasing of many
immune systems such as CD4, CD8, NK cells, etc. [13,14,18] . This
might be from the different forms of Lingzhi and studied patients.
However, it must be noted that during the ingested-Lingzhi visits, the
immune system of our patients was slightly elevated when compared
to the non-ingested visits. In addition, the quality oflife of our patients
also tended to improve in those patients who received Lingzhi. These
results resembled the previous Cochrane Database Systemic Review
result that found improvement in the quality of life in cancer patients
who received Lingzhi [16].

The limitations of the present clinical trial were the low number of
patients who completed the protocol in each arm. The major reasons
for the withdrawal of patients were marked progression of the disease
that often presented with marked ascites, bowel obstruction and ileus.
Thus, most withdrawal patients could not ingest the investigated drug.
However, the present clinical trial was conducted as randomized
double blind trial with placebo control and studied many aspects
including the response, the survival, the toxicity, the immune system
and also the quality of life of Lingzhi in cancer patients. The result of
the present study was reliable due to the study design.

Finally, Lingzhi in both forms, water extract and spore, when used
as salvage treatment seem to control the disease and slightly improve
the immune system in gynecologic cancer patients with minimal side
effects that did not affect their quality of life. Due to these positive
results, further research of the possibility of adding Lingzhi use
with standard chemotherapy in gynecologic cancer patients must
continue.
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