
 DOI 10.1515/hmbci-2012-0028   Horm Mol Biol Clin Invest 2012; aop

      Uwe D.   Rohr       *,      Wu Wen   Li     ,      Huang   Ziqiang     ,      Walter   Wainright      and      Adolf Eduard   Schindler        

  The effect of fermented soy (FSWW08) on blood 
hematology and cachexia in cancer patients  
   Abstract:   In cancer patients, appetite and immune status 
are significantly weakened. Two experimental fermented 
formulations without (group A, named as FSWW08) and 
with (group B, FSWW08) an extract from yam root were 
investigated against a placebo formulation with casein 
(group C) in a clinical study conducted in six cancer hospi-
tals where cancer patients underwent radio or chemother-
apy (patients undergoing radiation therapy n  =  78, patients 
undergoing chemotherapy n  =  184, total 262). IgG and 
IgA were increased by formulation A in patients despite 
receiving radio- or chemotherapy. Group A experienced 
statistically significant increases in lymphocyte transfor-
mation rates, whereas group B and group C did not. For-
mulations A and B either inhibited or lessened statistically 
significant decreases in white blood counts, whereas the 
placebo group experienced substantial decreases. Hemo-
globin and platelet decreases were inhibited in group A, 
although not statistically significantly. Patients in group 
A received no blood transfusions, whereas many patients 
from the placebo group received blood transfusions. 
Appetite loss was reduced in group A from 57.9 %  to 13.3 %  
and in group B from 70 %  to 35.8 % . In the placebo group, 
an increase in appetite loss was detected under chemo 
and radiation therapy from 41.8 %  to 70.9 % .  
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   Introduction 
 Every year 13 million people worldwide are diagnosed with 
cancer, and 9 million people die from cancer  [1] . Although 

cancer is a debilitating disease in and of itself, 40 %  of all 
patients die from such side effects as cachexia, fatigue 
and malabsorption  [2, 3] . Chemotherapy and radiation 
treatment frequently increase these symptoms and lead 
to reduced treatment success. Both nutritional support  [4]  
and drugs  [5]  are used by clinicians to improve nutritional 
wellbeing and organ status. 

 Tumors contain immune cells and a network of pro-
inflammatory and anti-inflammatory cytokines, which 
collaborate in the development and progression of 
cancer  [6] . Cytokine profiles may even prove to be prog-
nostic  [6] . It has been shown recently that cytokines 
from tumors can spread into the systemic blood stream 
(Figure  1  )  [8] . The systemic effects of pro-inflammatory 
cytokines are associated with fatigue, depression and 
cognitive impairment and can affect quality of life 
before, during and after treatment  [9] . In people with 
advanced cancer, pro-inflammatory cytokines are addi-
tionally associated with anorexia, cachexia, pain, toxic-
ity of treatment and resistance to treatment (Figure 1) 
 [2, 3] . 

 Recently, a research department of the US government 
showed that genistein, a substance found in soy, protects 
animals against leukocytopenia and reduces death rates 
that normally follow exposure to deadly radiation  [10] . 
This was supported by Karamanos Hospital in Michigan 
 [11 – 13] , which revealed that several isoflavones can reduce 
radiation toxicity by increasing the number of white blood 
cells  [14] . 

 A specially fermented soy formulation, named 
FSWW08, increased body weight and appetite in several 
pilot trials  [15, 16]  and prolonged the survival of treat-
ment-resistant cancer patients  [15] . Therefore, a human 
study with a larger cohort of patients was designed to 
investigate the effect of two experimental fermented soy 
isoflavone formulations on symptoms of cachexia and 
leukocytopenia against a placebo formulation during 
chemotherapy and radiation therapy. FSWW08 (group A) 
was tested against a combination of FSWW08 with extract 
of yam root (group B) and a placebo formulation with 
casein (group c). The rationale of adding yam root extract 
came from in vitro studies showing that yam root extract 
may have a protective effect in cancer patients due to its 
cytotoxic effects on cancer cells  [17 – 20] . 
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cancer cells that may cause tumor spread and may define 
primary tumor activity  [23]  for which no type of chemo-
therapy or radiation currently shows any therapeutic 
efficacy  [24] . Reduction of elevated NF- κ B is therefore 
of tremendous clinical importance, silencing cancer 
cell activity while also reducing the elevated viral and 

 Increased NF- κ B (nuclear factor-kappaB) has been 
associated with many disease states, such as chronic 
inflammation, cancer, neurodegenerative disorders, dia-
betes and stroke (Figure  2  )  [21, 22] . In vitro and in vivo 
human studies on FSWW08 have shown it to have strong 
reductive effects on NF- κ B in cancer cells (Table  1  )  [15] , 
particularly in circulating cancer cells, a sub-fraction of 
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 Figure 1    A conceptual model of cytokines in cancer. 
 Tumor and immune cells are sources of cytokines, which support the growth of cancer and lead to psychobehavioral symptoms (fatigue, 
depression and cognitive impairment), drug toxicity, drug resistance, anorexia and cachexia, pain and cancer recurrence and progression. 
Genetic background, cancer treatment and psychological distress can corroborate the production of cytokines. In cancer survivors, 
hyperactive immune cells might be the major source of cytokines in psychobehavioral symptoms  [7] .    

Hematopoietic stem cell Cancer stem cell

Androstenediol
genistein

Hematopoiesis

NF-κB NF-κB NF-κB

Cancer cell acitivity

Cell
differentiation

Cachexia

TNF-α IL-6

Leukocytes

Cellular
immune cell

 Figure 2    Schematic of the NF- κ B role modulating activity of cancer 
cells, immune cells and hematopietic stem cells.    

In vitro
  In vitro cell 

culture cancer 
cell line

Breast cancer 
BT474

Prostate 
cancer 
LNCaP

Liver 
cancer 
HepG2

Lung cancer 
LNCaP 
SW480

  Decrease of 
Bcl 2 /Bax ratio

 – 94 %  – 52 %  – 64 %  – 52 % 

In vivo
  Determined from extracted 

from blood circulating tumor 
cells from human cancer 
patients

  Decrease of Bcl 2 /Bax ratio 
after 3 months of soy con-
sumption

Breast 
cancer

Prostate 
cancer

Ovarian 
cancer

 – 20 %  – 94 %  – 80 % 

 Table 1      Comparison of Bcl 2 /BAX ratio in cancer cells, an NF- κ B 
surrogate marker.  
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bacterial infection risk observed in many cancer patients 
(Figure 2)  [25] . Bone marrow-derived cells are the core 
constituents of both the innate and adaptive immune 
responses  [26] . Proliferation, differentiation and apop-
tosis are the defining characteristics of hematopoiesis, 
and NF- κ B participates in the regulation of each of these 
processes (Figure  2)  [26] . Modulation of hematopoetic 
cells via NF-kB has been documented for B cell and T 
lymphocytes, but is also important for the development 
of NK cells, DCs, monocytes, granulocytes and other cel-
lular components of the immune system  [27 – 30]  and may 
have general importance in the hematopoietic system 
(Figure 2). 

 NF- κ B activation in cancer may be the result of either 
exposure to pro-inflammatory stimuli in the tumor micro-
environment or up-regulation of the signaling pathway by 
upstream regulators (Figure 2)  [26] . Appropriate control 
of NF- κ B activity would provide a potential approach to 
managing NF κ B-related tumors, the immunity of cancer 
patients and hematopoiesis (Figure 2)  [26] . 

 A key finding on FSWW08 from previous clinical 
studies is that soy isoflavones share many structural 
and pharmacological similarities with the adrenal 
hormone androstenediol (5-androstene-3b, 17b-diol), 
a direct meta bolite of DHEA, such as 1) a protective 
effect against radiation damage in cancer treatment 
 [31] , 2) modification of NF- κ B and 3) their function as 
estrogen receptor beta agonists  [32] . FSWW08 increases 
functional steroidal hormones in patients, particularly 
androstenediol  [33] . The  “ adiols ”,  androstenediol and 
androstanediol [a metabolite of testosterone via Dihy-
drotestosterone (DHT)], are strong modulators of Th1/
Th2 cytokine balance, modifying immunity and provid-
ing strong anti-viral and anti-bacterial effects (Figure  3  ) 
 [32 – 36] . Androstenediol, similarly to genistein, protects 
against radiation damage and facilitates hematopoiesis 
 [31] .  

  Subjects and methods 
 This study was approved by the University Hospital Institutional 
Review Boards and all participating local clinic institutional review 
boards of Fujian Medical College, Fuzhou, Fujian Province, Peoples 
Republic of China. Patients in cancer units were invited to participate 
in this trial. Exclusion criteria included diagnoses of severe mental 
disorders or diabetes mellitus, as well as infl ammatory bowel dis-
ease, allergies to soy or other study product ingredients, pregnancy 
and consumption of soy products within the previous 30 days. Indi-
viduals who were not able to follow a doctor ’ s orders or who could 
not communicate with the treating physician were also excluded 
from the study. 
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 Figure 3    In vivo, the androstenes increase the levels of the Th1 
cytokines, such as IL-2, IL-3 and IFN. 
 Similar to hydrocortisone, they suppress inflammation, but 
without immune suppression, and have a role in the maintenance 
of the Th1/Th2 balance and immune homeostasis. Taken from 
Ref.  [32] .    

 A clinical study was conducted as a joint eff ort by six hospitals 
and one university medical school and was performed under the di-
rection of the Fujian Provincial Department of Public Health and the 
Fujian Medical College, Fuijan, Peoples Republic of China as a joint 
study with the following hospitals:

 –    Concord (Xiehe) Hospital, affiliated with Fujian Medical 
College  

 –   No. 1 Hospital, affiliated with Fujian Medical College  
 –   Fuzhou General Hospital of Nanjing Military District  
 –   Fuzhou Pulmonogy Hospital, Fuijan, Peoples Republic of 

China  
 –   Provincial Coal Mine Sanatorium, Fuijan, Peoples Republic of 

China    

 Before conducting the study, an ethics vote was obtained by the 
Fujian Provincial Department of Public Health. 

 The aim of the study was to investigate the benefi ts of two liquid 
fermented soy formulations compared to a placebo liquid formula-
tion for cancer patients receiving standard chemotherapy or stand-
ard radiotherapy in these hospitals. The study included 262 cancer 
patients: 184 receiving chemotherapy and 78 receiving radiation 
therapy (Table  2  ). 

  Study design 
 We conducted a randomized, double-blind, placebo-controlled, 
early-phase trial. Cases were selected in accordance with an estab-
lished protocol. Informed consent was obtained from all participants. 
Patients were medically diagnosed with cancer, and their condition 
was confi rmed either by surgical operations and/or pathology, cytol-
ogy or CT scanning. Patients with and without surgical operations 
were all chosen as potential candidates. Three diff erent groups were 
established. Patients were assigned randomly to the two soy supple-
ment arms or to the placebo arm. Standard chemotherapy or radia-
tion therapy was conducted in these hospitals. Aft er 3 months, the 
patients were reevaluated.  
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Groups Radiotherapy Chemotherapy

A B Placebo Total A B Placebo Total

No of cases 34 27 17 78 70 67 47 184
Sex Male 29 20 12 61 45 47 32 124

Female 5 7 5 17 25 20 15 60
Age 48.1  ±  14.5 47.6  ±  15.9 45.5  ±  14.5 59.9  ±  14.2 55.2  ±  11.6 54.9  ±  11.3
Cancer   
Distribution

Type
Head and Face 8 2 1 29 16 14 2 32
Neck 0 1 0 1 1 1 0 2
Abdomen 5 6 6 17 27 13 8 58
Chest 13 10 3 26 23 19 17 59
Others 10 8 7 25 15 9 9 33

Surgery No 28 20 9 57 27 25 17 69
Yes 6 8 8 20 43 42 29 114

Course (weeks)   <  4 0 1 0 1 0 13 1 14
4 or more 8 16 17 41 18 11 18 47
6 or more 14 11 0 25 6 7 3 16
8 or more 12 0 0 12 46 36 25 107

 Table 2      Comparisons of patient characteristics receiving A) FSWW08, a fermented soy solution, B) FSWW08 with yam root extract or C) a 
casein placebo formulation, in patients receiving either radiotherapy or chemotherapy.  

  Drug formulation 
 Treatment was a 220-mL fermented soy shake (provided by Haelan, 
Inc., Woodinville, WA, USA), that contained approximately 700 mg 
of soy isofl avones per serving in both formulations. Additionally, the 
formulation contained the Bowman Birk Inhibitor Factor, a protease 
inhibitor with anticancer activity in humans  [21, 37] . This formula-
tion is named FSWW08. 

 Participants in group A received this formulation. A newly 
developed 80-mL soy formulation that also contained yam root 
extract and other polyphenols (by Haelan, Inc.) was tested on par-
ticipants in group B. Participants in the placebo group received a 
commercially available 80-mL casein shake. The fl avoring of the 
two fermented soy supplements was identical. No sweetening or im-
provement in taste was undertaken in any of these formu lations.  

  Clinical laboratory parameters 
 The EQRTC QLQ-C30 (Version 1) is a validated questionnaire that was 
developed for cancer patients, with particular regard to common side 
eff ects. This questionnaire contains 30 questions, most of which are 
to be answered in terms of four levels, running from no eff ect up to 
extremely diffi  cult. The EORTC QLQ-C30 (Version 1) was fi lled out by 
patients in all three groups prior to chemo or radiation therapy and 
following 3 months of therapy.  

  Blood chemistry 
 The following blood markers were determined by drawing blood 
through the antecubital vein: liver infl ammation marker alanine 
transaminase (ALT), as well as white blood count (WBC), neuro-

granulocyte count, blood platelets (Pt), hemoglobin (Hb) lymphocyte 
transformation rate (LCT), immune globulin G (IgG), immune globu-
lin (M) and immune globulin (A).  

  Examination of general health 
 Prior to treatment, a complete medical examination was given to all 
patients enrolled in the trial. A case history was recorded each week 
before the beginning of the testing procedure. One week aft er nutri-
tional supplementation, a complete reexamination and evaluation 
was performed.  

  General information 
 The distributions of cancer in this group of patients were as high as 
23 varieties. The number of cancers were higher than the number of 
participants included in the study, as patients sometimes suff ered 
from a primary tumor and a follow-up tumor and metastasis. Com-
mon cancers were as follows:

 –    Stomach: 69 cases (chemotherapy)  
 –   Esophagus: 25 cases (chemotherapy in seven cases; radio-

therapy in 17 cases)  
 –   Lung: 51 cases (chemotherapy in 48 cases; radiotherapy in 

three cases)  
 –   Nasopharynx: 34 cases (chemotherapy in five cases; radio-

therapy in 29 cases)  
 –   Intestinal: 51 cases (chemotherapy in 50 cases; radiotherapy in 

1 case)  
 –   Acute lymphoma: 51 cases (chemotherapy in 34 cases; radio-

therapy in 17 cases)  
 –   Acute granulocytemia: 12 cases (chemotherapy)     
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  Statistical analysis 
 Basic demographic and clinical results were tested with Student ’ s t-
test and the F-test. Statistical diff erences between groups were calcu-
lated either by one-way analysis of variance (ANOVA) followed by a 
Fisher’s LSD post hoc test or by a Fisher’s exact test. Diff erences were 
considered signifi cant if p  <  0.05.  

  Case report 
 The subject of the single case report was treated in Mainz, Germany. 
A Caucasian cervical cancer patient was referred to our private prac-
tice, and her case is reported here. Clinical records are of this patient 
and are summarized in Figure  4  .   

  Results 

  Baseline characteristics 

 A total of 264 patients were enrolled in the study (Table 2). 
Median age and standard deviation in radiation therapy 
and chemotherapy in the different groups were quite 

comparable and did not differ to any statistically signifi-
cant extent. About one-third of study participants were 
female, and two-thirds were male. 

 In contrast to the situation in Western cancer centers, 
breast and prostate cancer incidences were almost neg-
ligible; other types of cancers predominated (Table 2). 
In the radiation treatment group, the majority of cancer 
patients received 4 – 6 weeks of cancer treatment, whereas 
in the chemotherapy treatment group, patients spent over 
8 weeks undergoing therapy.  

  Cachexia 

 As shown in Table  3   the most frequent symptoms des-
cribed by patients during radiation and chemotherapy 
treatment were decreased appetite (57.98 % ) and nausea 
and vomiting (34.45 % ). Following nutritional supplemen-
tation with the two fermented soy formulations, decreased 
appetites in the two groups reversed substantially, 
whereas an increase was detected in the placebo group. 
Nausea and vomiting effects were reduced from 34.45 %  
to 6.7 %  in group A, whereas they decreased from 40 %  to 

 Figure 4    Time course of individual blood hematology marker and their normal range for cervical cancer patient ES. The patient received two 
rounds of cycle Cisplatin/Topotecan. Additionally, the patient consumed FSWW08 daily in the middle of treatment cycle 2. Tumor marker 
SCC denotes squamous plate epithelial carcinoma antigen.    
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Group A B Placebo

n
104

Before 
treatment

After 
treatment

n 
94

Before 
treatment

After 
treatment

n 
74

Before 
treatment

After 
treatment

Appetite loss
   0 35 88 36 67 36 11
   I 44 12 31 26 25 23
   II 16 3 21 7 12 37
   III 9 1 6 1 2 3
Nausea and vomiting
   0 63 92 43 61 43 17
   I 19 6 20 17 9 32
   II 19 6 20 15 9 12
   III 3 0 7 1 3 3
Diarrhea
   0 92 103 75 89 56 57
   I 8 0 9 5 4 6
   II 4 0 8 0 4 1
   III 0 1 2 0 0 0
Constipation
   0 103 103 88 84 54 50
   I 0 1 4 8 10 13
   II 1 0 2 2 0 1
   III 0 0 0 0 0 0
Hair loss
   0 93 100 94 88 80 64 57 39
   I 8 3 5 8 7 16
   II 3 1 1 5 0 9
   III 0 0 0 1 0 0
Stomatitis
   0 87 103 88 91 58 49
   I 14 1 5 3 1 8
   II 3 0 1 0 5 7
   III 0 0 0 0 0 0

 Table 3      Effects of fermented soy formulation FSWW08 in cancer patients, without A) or with B) yam root extract and C) a placebo formula-
tion with casein on symptoms associated with radiation therapy and chemotherapy.  
   Symptoms were graded individually by the EQRTC QLQ-C30 (Version1).   

20 %  in group B; in the placebo group, a strong, almost 
3-fold increase from 22.78 %  to 60 %  was observed. The fer-
mented soy preparation did not inhibit alopecia, as hair 
loss was similar in groups A and B and the placebo group. 
Diarrhea was reduced in group A and less pronouncedly 
reduced in group B, whereas no effect was detected in the 
placebo group. Hemorrhaging was reduced in groups A 
and B, whereas the placebo group showed no statistically 
significant effect. Stomatitis increased significantly in the 
placebo group, but not in groups A or B. 

  Immune function 

 Results show that IgG and IgA were within the normal 
range under consumption of formulation A for both radia-
tion and chemotherapy (Table  4  ). Patients in group A 

experienced elevated lymphocyte transformation rates, 
whereas these were less elevated in group B, and patients 
experienced a statistically significant decrease in the 
placebo group (Table 4)  .

  WBC (leukocytes) 

 The number of WBCs was reduced in the placebo and in 
the radiation group, although statistically not significantly 
(Table  5  ). The placebo group that received chemotherapy 
showed substantial decreases in WBCs, with almost 50 %  
of patients being below the normal range, whereas both 
fermented soy formulations prevented a decrease in WBCs 
uring chemotherapy (Figure  5  ). Therefore, several patients 
in the placebo group received blood transfusions, as well 
as five in the chemotherapy group (  =  23 % ) and four in 
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Radiotherapy Chemotherapy

n Before 
treatment

After 
treatment

n Before 
treatment

After 
treatment

IgG, g/L A X  ±  s 34 12.5  ±  2.9 13.7  ±  2.7 70 11.2  ±  3.1 12.2  ±  2.8a

B 27 14.9  ±  5.6 15.9  ±  4.25 66 11.7  ±  3.0 12.8  ±  3.5a

Placebo 17 15.4  ±  2.7 14.3  ±  1.7 47 11.2  ±  3.3 11.2  ±  3.8
IgA, g/L A X  ±  s 34 3.5  ±  2.1 3.5  ±  1.6 70 2.0  ±  1.0 2.3  ±  1.1a

B 27 2.8  ±  1.3 3.4  ±  1.2 66 2.2  ±  1.0 2.2  ±  1.1
Placebo 17 3.7  ±  1.4 3.6  ±  1.0 47 1.8  ±  0.6 1.8  ±  0.6

IgM, g/L A X  ±  s 34 1.4  ±  0.6 1.5  ±  0.6 70 1.5  ±  0.8 1.7  ±  0.7
B 27 1.8  ±  0.7 1.8  ±  0.4 66 1.6  ±  1.3 1.6  ±  1.3
Placebo 17 2.1  ±  0.7 1.9  ±  0.4 47 1.5  ±  0.6 1.5  ±  0.5

LCT,  % A X  ±  s 35 30.3  ±  9.6 53.7  ±  11.8a

B 20 46.4  ±  7.4 53.7  ±  6.1b

Placebo 20 51.0  ±  7.8 47.7  ±  10.0

 Table 4      Comparison of immune parameters in three patient groups before and after treatment with FSWW08, a formulation similar to 
FSWW08 with yams, or a casein placebo formulation.  
   Before treatment and after, ap  <  0.01 and bp  <  0.05.   

Radiotherapy Chemotherapy

n Before 
treatment

After 
treatment

n Before 
treatment

After 
treatment

WBC (  ×  10 9 /L) A x  ±  s 34 6.93  ±  3.10 5.98  ±  1.41 70 6.25  ±  1.94 6.23  ±  1.41
B 27 7.05  ±  3.34 5.98  ±  1.49 67 5.85  ±  2.08 5.74  ±  1.67
Placebo 17 6.41  ±  1.90 4.72  ±  9.94 47 5.71  ±  1.71 4.42  ±  1.15
A:Placebo (d):(d) 0.562a:  – 1.683  – 0.027a:  – 1.829
B:Placebo  – 0.111b:  – 1.683  – 0.196c:  – 1.829

Hb (  ×  10 9 /L) A x  ±  s 34 4.33  ±  1.48 4.08  ±  1.01 70 4.08  ±  1.19 4.26  ±  2.55
B 27 4.61  ±  2.99 4.20  ±  1.12 67 3.53  ±  1.19 3.45  ±  1.26
C 17 4.23  ±  1.57 3.88  ±  9.74 47 3.73  ±  1.10 2.83  ±  2.13
A:Placebo (d):(d) 0.278b:  – 0.805 0.15a:  – 1.074
B:placebo  – 0.399:  – 0.805  – 0.19c: 1.074

Pt (  ×  10 9 /L) A x  ±  s 34 187  ±  62.5 194  ±  52.7 70 158  ±  68.1 160  ±  100
B 27 176  ±  54.9 181  ±  29.0 67 134  ±  68.1 139  ±  64.9
Placebo 17 213  ±  51.4 185  ±  35.3 47 139  ±  62.5 613  ±  35.0

 Table 5      Comparison of blood hematology of A) a fermented soy formulation FSWW08, B) FSWW08 with yam root extract and C) a placebo 
formulation with casein.  
   Treatment effects: ap  <  0.001. bp  <  0.05. cp  <  0.01.   

the placebo group undergoing radiation therapy (  =  8.5 % ) 
(Figures  5  and  6  ). None of the patients from group A and 
only one from group B received a blood transfusion.  

  Hemoglobin (Hg) and Platelets (Pt) 

 The cancer patients who received the fermented soy solu-
tions (group A and B) showed a small decrease in hemo-
globin (Hg) as they underwent radiation therapy, whereas 
the placebo group showed a substantial decrease in Hg 

(Table 5). No change was detected in either of the groups 
combining fermented soy solutions with chemotherapy. 
The placebo group did show a substantial decrease when 
chemotherapy was performed. No change in Pt count was 
detected in any of the groups.  

  Case report 

 E.S. was born in 1955. A carcinoma of the cervix was 
diagnosed in 1983, and it was necessary to perform a 
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Wertheim-Meigs surgery with postsurgical radiation that 
same year. A Wertheim-Meigs surgery entails the removal 
of gynecological organs with a radical hysterectomy, but 
also a lymphatic adenectomy with removal of connective 
tissue and lymph nodes in the pelvis medial and lateral 
of the arteria or vena ilaca communis. Additionally, the 
paracolpicum of the Fossa obturatoria up to the pelvis 
was removed. The radiation caused a large rectum-vagi-
nal fistula and induced fibrosis, eventually making stoma 
surgery necessary in 2005 (Table  6  ). 

 Blood analysis revealed an increase of CRP and a 
leukocytosis of 11.600/nL. The patient, whose record is 
summarized in Table 3, suffered a fate that is typical of 
late-stage cancer patients: at the point of tumor diagno-
sis, the patient had already suffered tremendous weight 
loss and was very fragile. Under the first cycle of chemo-
therapy, all blood hematology parameters decreased 
(Figure 4). This was corroborated by the fact that the 
patient ’ s general health deteriorated even more; eventu-
ally an ambulance was called, and she was admitted to 

the intensive care unit. Ten days before the second cycle 
of chemotherapy, daily fermented soy supplementation 
(FSWW08) was initiated. Blood hematology improved 
immediately, corroborated by an improvement in general 
health and an increase in body weight (Table 6, Figure 
4). Several months later, another round of follow-up 
surgery was necessary. At that point, she was diagnosed 
cancer-free.    

  Discussion 
 Pharmaceutical researchers and clinicians have discussed 
adding natural compounds to improve the efficacy and 
reduce side effects of cancer treatment  [38] . A department 
of the US Military in charge of protecting humans against 
radiation fallout from nuclear weapons has shown in 
animal studies that consumption of the isoflavone gen-
istein protects mice against a deadly dose of radiation in a 
laboratory setting  [10] . 
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 Figure 5    Mean and standard deviation of leukocytes before (grey-filled squares) and after (black-filled squares) chemotherapy with 
FSWW08, or FSWW08 with yam root extract or a casein placebo solution. 
 Dashed line limits lower range of normal range. **Denotes a statistically significant difference on the p  <  0.01 error level of significance.    
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 Figure 6    Mean and standard deviation of leukocytes before (grey-filled squares) and after (black-filled squares) radiation with FSWW08, or 
FSWW08 with yam root extract or a casein placebo solution. 
 Dashed line limits lower range of normal range. **denotes a statistically significant difference on the p  <  0.01 error level of significance.    
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 The clinical study presented here shows that the 
use of two fermented soy products (FSWW08 with and 
without yam root extract) reduces appetite loss, cachexia 
and leukocytopenia in cancer patients undergoing chem-
otherapy or radiotherapy. In contrast to this finding, 
patients who received a placebo solution showed sub-
stantial increases in appetite loss and leukocytopenia 
under both radiotherapy and chemotherapy, symptoms 
that are seen routinely in cases where chemotherapy or 
radiation therapy is conducted. The addition of extract 
from yam root extract did not affect a statistically signifi-
cant improvement in clinical results. One reason, among 
others, may be that yams have a mechanism similar to 
soy. Extracts of yam root are capable of having cyto-
toxic effects on cancer cells, which is different from the 
direct effect of isoflavones. However, as human studies 
have shown, FSWW08 is capable of increasing estradiol, 
and other human studies have shown that 2-hydroxy-
metabolites and 4 hydroxy-metabolites are increased by 
soy consumption: As a consequence, 2-methoxyestradiol 
is increased by soy consumption, which shows strong 
anti-angiogenesis and cytotoxic effects  [39] . Therefore, it 
cannot be excluded that the cytotoxic effects of yam root 
extract in cancer cells as shown by in vitro experiments 
 [18]  may still be identified in additional clinical experi-
ments where only yam root extract is tested in cancer 
patients. 

 Patients participating in this study underwent stand-
ard chemotherapy or radiotherapy regimens in China, 
which entailed a lower number of cancers typically 
seen in the Western world: No breast or prostate cancer 
patients were enrolled in this study. A clinical study inves-
tigating the efficacy of FSWW08 in Caucasians suffering 
from prostate, breast and ovarian cancer, the results of 
which were reported elsewhere  [15] , also revealed strong 
anticachectic effects  [9] . 

 The case report presented here indicates that FSWW08 
shows hematopoietic effects in Caucasian cancer patients: 
substantial improvement in blood hematology was observed 
(Figure 5), corroborating animal experiments reported in 
the literature  [10] . Presently, there can only be specula-
tion about what causes this effect. However, cell differen-
tiation in tissues is inhibited by inflammatory cytokines 
 [6] . As FSWW08 clinically improves the immunity of cancer 
patients, reducing inflammatory cytokines, it may have 
strong effects on blood hematology, as has been reported in 
the literature regarding the soy component genistein. 

 Studies of FSWW08 improving survival in various 
cancers in Caucasian women after have been reported 
 [15] . The improvement in nutritional status may very 
well increase survival. However, in addition to improving 
nutritional status, FSWW08 also has a strong effect on the 
genome of cancer cells, in particular improving NF-kB, 
which influences immunity and, as a consequence, 

Oct 21, 2005 Stoma surgery  
–poor general health condition  
–after hospital discharge, body weight only 41 kg  
–tremendous postsurgical wound infection with secondary wound healing after stoma surgery

Feb 12, 2006  
Feb 14, 2006

Diagnosis of a cervical cancer stadium IVa  
Nephrostomy surgery, which was necessary to protect the patient against cytotoxicity against chemotherapy

Feb 20, 2006 Received one cycle chemotherapy (Cisplatin/Topotecan)  
–extreme poor general health condition  
–nausea and vomiting  
–no appetite (cachexia)  
–emergency call for an ambulance

March 10, 2006 10 days before second cycle of chemotherapy  
–started administration of fermented soy (Haelan 951)  
–no toxic side effects  
–steady increase in body weight  
–substantial improvement of blood hematology  
–excellent general health

June 29,  
July 06,  
Aug 7, 2006

MRT was performed  
Ms. E.S. was diagnosed as cancer-free  
11-h surgery: colon conduit is performed (and elimination of nephrostomy). After surgery, no wound healing problems 
were detected  
Tissue samples show no cancer cells  
Patient was still under FSWW08 nutrition

 Table 6      Case report of the cervical cancer patient E.S., born 1955.  
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Th1-cytokine formation  [16] . Therefore, the improve-
ment of blood hematology and cachexia may very well be 
related to improvement in cancer treatment. 

 Soy consumption has been reported in the literature 
to have many beneficial effects on bone health, the cardio-
vascular system and degenerative arthritis and has been 
shown in epidemiologic studies to be associated with a 
lower risk of several cancers  [38] . In light of interesting 
findings from animal studies  [10]  and human studies  [9, 
15, 16] , a study was initiated to investigate whether a soy 
product, FSWW08, would increase hematopoiesis and 
increase appetite in cancer patients. 

 Among other ingredients, FSWW08 contains isofla-
vones, saponins, amino acids and the protease inhibitor 
Bowman Birk Inhibitor  [15] , a strong immune modulat-
ing factor that has been shown to have strong anti-can-
cer effects in humans  [21] . Therefore, FSWW08 ’ s effect in 
humans cannot be attributed solely to isoflavones. This 
point needs to be investigated in larger clinical trials. 

 Increases in hematopoietic stem cell activity by isofla-
vones in the bone marrow compartment can be facilitated 
by altering NF- κ B (Figure 2)  [38] . Reduction of cachexia 
in cancer patients may be caused by cytokine formation 
of cancer stem cells in cancer tissue (Figure 1)  [6] . This, 
however, is mediated by a decrease in NF- κ B activity of 
tumor cells  [9, 15, 16] . 

 Increased NF- κ B plays an important role during the 
endothelial response to inflammatory stress and facili-
tates tumor growth into endothelial cells  [21] . Cancer stem 
cells do express NF- κ B and could very well be silenced via 
inhibition of NF- κ B  [21] . This is very important as cancer 
stem cells do not express hormone receptors and cannot 
be modulated via this pathway  [34, 40] . Most importantly, 
cancer stem cells are unresponsive to chemotherapy or 
radiation  [24]  but may respond via NF- κ B. 

 The human estrogen receptor beta (ER- ß ) agonist 
androstenediol (or adiol) is metabolized from DHEA. Adiol 
has been shown to increase hematopoietic stem cell activ-
ity  [31] , to reduce cytokines in peripheral stem cells and to 
be a very potent immunomodulator  [31 – 36, 41] . In addition 
to sharing receptor affinities and pharmacological effects, 

adiol and soy isoflavones elicit similar effects in humans: 
in particular, they are both ER- β  agonists and both have 
also shown beneficial effects on bone formation during 
adolescence  [7, 42]  as well as blood formation. In the bone 
marrow compartment, adiol facilitates bone formation by 
increasing both the amount of NF- κ B (the bone formation 
factor RANKL must be viewed as a bone-specific NF- κ B) 
and blood formation (Figure 2)  [31] . Adiols reduce infec-
tion and inflammation, although they are not antiviral 
drugs like acyclovir or similar drugs, which act directly 
on the replication of the virus  [32] . Adiols act indirectly 
by modifying the Th1/Th2 balance and modifying mac-
rophage activity and immunity (Figure 2)  [32] . As was seen 
in all studies investigating FSWW08, it did reduce viral 
and bacterial infections in cancer patients  [9, 15, 16] . 

 Cachexia in cancer patients is caused by an increase 
of Th1-cytokine in the blood compartment. Th1-cytokines 
are formed in the tumor and then then released from the 
tumor into the peripheral blood compartment (Figure 1) 
 [2 – 4, 6] . Cytokine formation in immune cells in the tumor 
is mediated by NF- κ B (Figure 2). It has been shown in 
several human studies, as well as with in vitro cells, that 
FSWW08 is capable of reducing NFkB and Th1-cytokines, 
such as TNF-α  [16] . 

 In addition to an improvement in clinical parameters, 
this study shows that life-maintaining procedures like 
blood transfusions in cancer patients could be avoided 
using fermented soy (FSWW08). 

 This study shows that FSWW08 can affect statistically 
significant improvements in both cachexia and the blood 
hematology of cancer patients undergoing chemotherapy 
and radiotherapy, corroborating animal experiments. The 
body of evidence is mounting that soy isoflavones may 
have positive effects particularly on human stem cells and 
in bone, blood, nerve and cancer stem cells  [33] . Interest-
ingly, the ability of soy isoflavones to alter stem cells in 
humans may be derived from their function in plants  [43] . 

 Additional studies in a larger patient cohort are 
warranted.    

 Received April 19, 2012; accepted August 30, 2012 
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