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INtROdUCtION
Over the past 20 years, the number of newly diag-

nosed cases of cancer and the overall mortality rate for 
most common cancers has declined.1 While mortality 
rates for advanced breast and prostate cancer remain 
unchanged in older patients,2 they have increased in 
patients under the age of 40 years.3 This raises ques-
tions about how cancer is conceptualized and the 
methods used to detect the most aggressive cancers 
based on the conceptual model.

Cancer is a complex multi-factorial disease process 
but contemporary radiological and serum biomarker 
surveillance and screening methods remain largely 
uni-factorial in nature. Thus, they often lack sufficient 
sensitivity, specificity or both to distinguish benign 
from malignant tumors or to determine which tumors 
are more likely to metastasize. This raises the risk of 
two clinical failures. The first is a failure to diagnose 
cancer in those who have an active tumor. These 
patients are at risk of presenting at a later time with 
aggressive, metastatic disease. The second is a false 
positive diagnosis of cancer in patients with benign 
lesions that are subsequently removed resulting in 
scarring and possible psychological injury to the 
patient. The ability to identify and evaluate cancer 
activity and its response to treatment using simple, 
readily available blood tests would be a valuable addi-
tion to the clinical detection and surveillance of cancer. 

Radiological procedures used for cancer screening 
include ultrasound, computed tomography, magnetic 

resonance imaging and positron emission tomogra-
phy.4 They typically require invasive procedures such 
as biopsies to confirm the diagnosis. Noninvasive and 
minimally invasive approaches to the diagnosis and 
management of cancer have some advantages over 
standard-of-care radiation-based imaging and biopsies. 
They are less expensive, less invasive, avoid exposure 
to radiation, and are readily reproducible in an outpa-
tient setting. There are a number of blood-based 
approaches currently being used or evaluated that have 
certain advantages and disadvantages. 

Circulating tumor cells (CTC) are of growing inter-
est in cancer diagnosis and prognostication.5 They offer 
two advantages over other methods. First, they are able 
to detect metastasis often before cancer cells are large 
enough to be detected by imaging or palpation. Second, 
they allow for the development of targeted therapy 
thanks to characterization of genetic and immunophe-
notypic changes through staining techniques.6 

Protein and carbohydrate antigens such as CA 
19-9, CA 125 or CA 15-3 have been used for decades. 
While they are used to detect cancer, they are more use-
ful in the monitoring of response to treatment and 
detection of cancer recurrence. In general, they have 
limited sensitivity and specificity7,8as each biomarker 
may be elevated in a number of benign and non-benign 
tumors in various organs. For example, CA 19-9 may be 
elevated 500 fold in pancreatic cancer, but also in 
benign splenic cysts.9 

Recently, cancer biomarkers evaluating sub-cellu-
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modeling system, the biology of functions (BoF), claims to be able to evaluate physiologic elements related to 
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Conclusions: In a small retrospective case control study, statistically significant differences were found between 
cancer cases and controls in 7 BoF indices. These indices are indicators of physiological conditions consistent 
with cancer growth. These results warrant further study of this biological modeling system in cancer patients. 

author affiliations

Samueli	Institute,	San	

Diego,	University	of	

California	at	San	Diego/

San	Diego	State	

University	Preventive	

Medicine	Program,	

California	

(Dr	Buehning);	American	

Society	of	Endobiogenic	

Medicine	and	Integrative	

Physiology	(ASEMIP),	San	

Diego	(Dr	Hedayat);	

University	of	Northern	

Colorado,	Greeley	(Ms	

Sachdeva);	University	of	

California	at	San	Diego	

Department	of	

Psychiatry,	La	Jolla,	

California	(Dr	Golshan);	

Société	internationale	de	

médecine	endobiogé-

nique	et	de	physiologie	

intégrative	(SIMEPI),	

Paris,	France	(Dr	Lapraz).

Correspondence

Laura	Buehning,	MD

laurabuehning@	

gmail.com

Citation

Global	Adv	Health	Med.	

2014;3(4):55-60.	DOI:	

10.7453/gahmj.2013.041

disclosures

The	authors	completed	

the	ICMJE	Form	for	

Disclosure	of	Potential	

Conflicts	of	Interest	and	

had	no	relevant		

conflicts	to	disclose.

Key Words

Cancer,	biomarkers,	

endobiogeny

mailto:laurabuehning@gmail.com
mailto:laurabuehning@gmail.com


56 Volume 3, Number 4 • July 2014 • www.gahmj.com

GLOBAL ADVANCES IN HEALTH AND MEDICINE

Pilot Study

lar biologic phenomenon have been developed, such as 
telomerase activity10 and survivin protein.11 
Telomerase activity has been reported in many malig-
nant tumors. Survivin is one of a family of proteins that 
regulate cell death through the inhibition of apoptosis. 
It is abundantly expressed in cancer cells. The degree of 
expression is correlated with aggressiveness of disease. 

We see three major shortcomings to the unifacto-
rial methods noted above. First, they lack a global 
vision of physiology in which to contextualize the 
growth of cancer within the physiologic terrain of the 
individual patient. Second, they remain primarily a 
reactive modality of detection of an existing cancer. 
They lack a predictive assessment of both the tendency 
to develop a cancer and its rate of evolution. Third, they 
do not determine causative factors of cancer growth at 
the neuro-endocrine level—which we believe to be the 
true cause of cancer evolution because of its role in 
regulating cellular metabolism. Instead, they focus on 
the downstream sub-cellular events that are in fact 
merely consequences of upstream neuro-endocrine 
imbalances and not the cause of cancer development. 

A number of multi-factorial sub-cellular biomark-
ers have also been proposed. These include deoxyribo-
nucleic acid (DNA) methylation patterns12 and serum 
DNA.8 The determination of the methylation patterns 
of multiple genes may provide sensitive and specific 
tests for cancer diagnosis.8 Circulating DNA has been 
shown to exhibit cancer-related alterations such as spe-
cific oncogene mutations, mitochondrial DNA muta-
tions, and tumor-related viral DNA.8 

A new class of RNA regulatory genes, known as 
micro RNAs (miRNA), are another evolving area of 
research for noninvasive cancer diagnosis.7 Altered 
expressions of tissue miRNA has been found in multi-
ple cancers and unique miRNA expression profiles 
have been found to have both diagnostic and prognos-
tic significance for many diseases, including cancer. 

Metabolomics is a promising field in the area of 
noninvasive, multifactorial assessment of cancer activ-
ity.13 Metabolomics is the global quantitative assess-
ment of the endogenous metabolites of cells, tissues, or 
biofluids. Since cancer cells have unique metabolic 
phenotypes, it is possible to identify specific metabolic 
fingerprints, profiles or signatures for cancer detection, 
prognosis or assessment of treatment effects. The clini-
cal application of metabolomics in cancer has been 
limited, however due to technical limitations, database 
challenges, and costs.13

The multi-factorial methods summarized above 
hold promise and reinforce the concept that the com-
plex and multi-factorial nature of cancer will likely 
require a method of biomarker evaluation. These meth-
ods provide a more nuanced, sensitive and specific man-
ner by which to evaluate both the risk of cancer devel-
opment as well as the nature of the specific cancer in the 
individual patient. The shortcomings of the aforemen-
tioned tests lie in a reductionist analysis, which consid-
ers cancer to be solely a cellular phenomenon, as 

opposed to a systemic disease expressed in a particular 
collection of cells, ie, a tissue or organ. A global systems 
approach may have a number of advantages over these 
multifactorial yet reductionist evaluations.14

Endobiogeny is a systems approach to biology that 
maintains a global vision of physiology. It is a theory of 
terrain that seeks to explain how human life develops, 
maintains and adapts itself.14-16 The terrain refers to the 
sum of all factors that ensure the structure and func-
tion of the body, from its genetic heritage to its adaptive 
capacities against endogenous and exogenous aggres-
sors. According to the endobiogenic theory, the endo-
crine system is the manager of the terrain because it is 
the only system in the body that is ubiquitous, self-reg-
ulating, and able to regulate other systems and sub-
units of activity.14-17 Thus, endobiogeny evaluates how 
the endocrine system manages the terrain.

The biology of functions (BoF)14-16 is a biological 
modeling system based on the principles of endobiog-
eny and its theory of terrain. Systems theory posits that 
the whole is more than the sum of its parts, sub-units of 
activity are integrated and inter-related, and that the 
qualitative relationships of these activities reflect the 
dynamic functional capacity of the system. Based on 
these concepts, when biomarkers are related through a 
series of ratios, they are able to capture the dynamic 
functioning of the organism in toto. The BoF evaluates 
seventeen serum biomarkers in such a fashion in order 
to derive an assessment of the basal and adaptive 
capacities of the organism as managed by neuro-endo-
crine activity, and characterize various complex physi-
ologic, cellular, tissue and systemic metabolic activi-
ties, including carcinogenesis. 

From these 17 biomarkers, a series of over 150 indi-
ces are derived.16 In contrast to the aforementioned 
cancer biomarker evaluations, the BoF indices are used 
within a broader context of “real world” bedside clinical 
assessment of the patient, in an endeavor to create a 
truly personalized care plan. This makes endobiogeny 
and the use of the BoF indices unique amongst pres-
ently available biomarker assessments for cancer and 
other diseases processes.

The standard approach in oncology is to character-
ize tumors by the tissue of origin and to determine 
treatment based on staging protocols. Endobiogenic 
theory posits that cancer is the result of systemic dys-
regulation of neuro-endocrine activity that affects cel-
lular growth and regulation. Therefore, the neuro-
endocrine factors of dysregulation characterize the true 
“typing” of the cancer. Recent advances in nosology 
support the grouping of diseases, including cancer, by 
physiologic abnormalities rather than by symptom or 
anatomical origin.17 

More recently, genetic anomalies and endocrine 
receptors are also used to characterize tumors and 
chose more targeted biologic therapies. However, 
recent studies in genomics confirm that within tumors 
of the same origin, staging and hormone receptor sta-
tus, there exists a high degree of metabolic variability.18 
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This suggests that an individualized approach to can-
cer detection based on physiologic variables, such as 
that proposed by endobiogeny, may hold certain 
advantages to current methods of cancer detection and 
therapy selection. 

PRIMaRY StUdY OBJECtIVES
The goal of this study was to evaluate the validity 

of the endobiogenic theory of cancer by evaluating the 
accuracy of the biology of functions as a multifactorial 
assessment of terrain in distinguishing cancer patients 
from controls. Because we were evaluating the cancer 
terrain of patients, we did not distinguish between 
hematogenous and non-hematogenous cancers for this 
study. We sought to determine if statistically signifi-
cant differences would be found between indices in 
cancer patients and controls consistent with the known 
physiological changes of cancer cells in vitro.

MEtHOdS/dESIgN
All available data from the BoF analyses of 92 

patients were analyzed for this study. Consent was 
obtained from all patients for the analysis of data from 
their clinical records. These cases included all patients 
with a history of cancer (n=46) and healthy controls 
(n=46) that were individually matched for both age and 
gender (Table 1). All cases and controls were white and 
were selected from the clinical records of a single physi-
cian specialized in the field of endobiogeny in San Diego, 
California. In general, cancer cases were free of major 
comorbidities so matching for this criterion was not 
necessary. This study received ethical approval from the 
San Diego State University Institutional Review Board.

All cancer cases were further subdivided into 
either inactive (n=13) or active (n=33) groups (Table 2). 
Inactive cancer cases were defined as cancer survivors 
who were in clinical remission for at least six months 
at the time of the BoF analysis. Active cancer cases 
included all patients with localized solid tumors, met-
astatic solid malignancies, or hematogenous malig-
nancies. The active cases included some subjects 
receiving chemotherapy at the time of the BoF analy-
sis (n=4) and a few subjects who were terminal (n=6) at 
the time of the first BoF evaluation. An additional 
analysis of the subgroups of breast (n=13), colon (n=5), 
and prostate (n=6) cancer was also performed for the 7 
indices that were found to have a statistically signifi-
cant difference in the total cases 

Descriptive information, disease information such 
as tumor type and disease stage, and the BoF calcula-
tions were collected for all subjects. During the course 
of endobiogenic care of a patient, serial biology of func-
tions are typically performed. For most cases and con-
trols, the initial BoF results, prior to receiving any 
endobiogenic treatment, was selected, in order to elim-
inate possible beneficial anti-cancer effects from the 
endobiogenic treatment plan. In seven cases, the sec-
ond set of BoF data were used because of insufficient 
data in the initial testing or in order to better assess the 

patient at the end stage of their disease.
The two groups of cancer cases and matched con-

trols were compared using the Paired Wilcoxon Rank 
Sum Test. The Independent Wilcoxon Rank Sum Test 
was used to compare inactive and active cancer cases. 
These analyses were performed with SPSS version 16 
software (IBM Corp, Armonk, New Jersey). All analyses 
were two-tailed, with a=0.05, without any correction 
for Type I error. 

The standard BoF panel of 17 biomarkers15 was 
drawn for all patients at Laboratory Corporation of 
America (Burlington, North Carolina), with normal 
ranges for the adult childbearing female provided by 
Laboratory Corporation of American as the standard 
reference. The biomarkers are measured using venous 
blood while fasting and the labs are typically drawn 
first thing in the morning. The complete blood count 
with differential and the sedimentation rate are 
taken from whole blood while the remaining bio-
markers are taken from serum. A few of the BoF indi-
ces were not available for all cases due to missing 
laboratory data of the 17 biomarkers used to calcu-
late the indices. Most of the 17 biomarkers are 
obtained from standard blood tests. Two of the bio-
markers (osteocalcin and alkaline phosphatase bone 
isoenzyme) are considered to be specialty labs and 
were not available in all cases unless pre-ordered by 
the endobiogenic physician. 

The data was entered into the BoF modeling soft-
ware by a physician specialized in the field of endobiog-
eny and prepared for review. The BoF software relates 
the 17 biomarkers through a series of direct and indirect 
relationships described elsewhere15,16 to derive more 
than 150 indices. A total of 62 indices related to cancer 
were selected prior to analysis by the authors for the 
purposes of this study. The selected indexes were cho-
sen based on the endobiogenic theory of terrain, con-
temporary understandings of cancer biology, and 
empirical observations derived from the treatment of 
thousands of cancer patients using the BoF. The data 
was analyzed in consultation but independently from 
the physician who had collected the data. 

Derivation of normative values of indices is 
described elsewhere.15 The definition and normative 
value of indices found to be statistically significant are 
presented below. Because the indices are calculated 
ratios, there are no units associated with them. 

adaptation: 
βMSH/αMSH Index (6-8): It expresses the relative 

level of participation of the beta- and alpha-melanocyte 
stimulating hormones (MSH) in directly stimulating 
cortisol activity vs. the general adaptation syndrome at 
the level of the pituitary.16 

anabolic Hormones: 
Estrogen fraction #5 (7-20): It expresses the relative 

part of estrogens consecrated to the growth of tissues 
and organs.
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Comparative Genital Androgeny Index (0.1-0.3): It 
indicates the metabolic activity of androgen receptors 
at the tissue level and the anabolism of tissue.

Catabolic hormones: 
Thyroid Index (3.5-5.5): It indicates the degree of 

efficiency of thyroid hormones in managing the meta-
bolic energetic activity of the cell.9 

anabolic-catabolic endocrine harmony:
Genito-thyroid Index (1.5-2.5): It expresses the relative 

activity of the gonads in relationship to that of the thyroid.16 

Metabolism: 
Catabolism/Anabolism Index (1.8-3): It expresses 

the relative catabolic activity in relation to that of ana-
bolic activity within the scheme of global metabolism 
of the organism.16 

Immunity: 
Proinflammatory Index (0.1-0.4): The pro-inflamma-

tory index looks at the endogenous potential for inflam-
mation due to thyrotropic over-activity and the degree 
to which cortisol is able to compensate for this.16

RESULtS
Cancer cases were well matched for age and sex 

with no significant difference for either variable (Table 
1). Cancer type was heterogeneous with respect to type 
of malignancy (solid vs hematogenous) and tissue of 
origin (Table 2). 

Statistically significant differences were found for 
7 of the 62 selected indices (Table 3) between all cancer 
cases and controls. Of the seven, six showed statistical-
ly significant differences between all cancer cases and 
controls. In five indices, the mean value in the cancer 
cases was significantly higher than controls: Estrogen 
fraction #5 (P=.004), Genito-thyroid (P=.005), Thyroid 
(P=.039), βMSH/αMSH (P=.042), and Catabolism/
Anabolism (P=.05). The Comparative Genital 
Androgeny index (P=.007) was significantly lower in 
cancer cases vs controls. The Proinflammatory index 
(P=.056) was not statistically significant between all 
cancer cases and controls.

Comparing active cancer cases with their controls, 
3 of the indices were found to be statistically signifi-
cantly: Thyroid (P=.009), Estrogen fraction #5 (P =.007), 
and βMSH/αMSH (P =.012). 

Comparing inactive cancer cases with controls, 

table 1	Baseline	Characteristics	of	Cancer	Cases	and	Matched	Controls

No. Male Female average age, y Sd Mimimum age Maximum age P value

Cancer Cases 46 19 27 54.15 13.48 9 78 .705

Control 46 19 27 54.75 13.38 10 84

table 2	Frequency	Distribution	of	Cancer	Diagnoses

Cancer diagnosis Male Female active Inactive

Abdominal	sarcoma 1 1

Acute	lymphocytic	leukemia 1 1

B-cell	lymphoma 1 1

Bladder	and	ureter	carcinoma 1 1

Breast	carcinoma 13 8 5

Cervical	carcinoma 1 1

Chronic	non-Hodgkin’s	lymphoma 1 1

Chronic	lymphocytic	leukemia 1 1 2

Colon	carcinoma 5 4 1

Hepatocellular	carcinoma 2 2

Liposarcoma 2 2

Lung	carcinoma 1 1

Melanoma 1 1

Myelodysplastic	syndrome 1 1

Ovarian	carcinoma 1 1

Parathyroid	carcinoma 1 1

Prostate	carcinoma 6 2 4

Renal	cell	carcinoma 1 1

Stomach	carcinoma 1 1

Testicular	carcinoma 1 1

Thalamic	glioblastoma 1 1

Uterine	carcinoma 1 1

Total	=	46 19 27 33 13
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three of the indices were also statistically significant. 
Genito-thyroid (P =.006) and Pro-inflammatory (P 
=.019) indices were higher in subjects with inactive 
cancer, while the Comparative genital androgeny 
index (P =.028) was lower in subjects with inactive can-
cer as compared with controls. 

Comparing active and inactive cancer cases, two 
indices were found to be statistically significant and 
higher in active cancer vs inactive cases: βMSH/αMSH 
(P =.003) and Thyroid (P =.006).

The results for the seven indices studied for the 
cancer subtypes of breast (n=13), colon (n=5), and pros-
tate (n=6) are shown in Table 4. Only Estrogen Fraction 
#5 was found to be significantly higher in breast cancer 
cases vs controls (P =.03). The mean value was also 
greater in the breast cancer patients (23.29) vs all can-
cer patients (18.64).

dISCUSSION
This study of a heterogeneous population of can-

cer patients identified seven indices in the BoF that 
were significantly different between the varying 
groups. Cancer patients as a whole (active and inactive) 
had greater expression of indices that reflect a physio-
logic state of hyper-adaptation: βMSH/αMSH,16 
Elevated Anabolic Activity: Estrogen Fraction #5, 
Elevated Catabolic Activity: Thyroid,16 as well as the 
coupling of estrogen activity for growth and thyroid 
response to this demand in order to increase the gen-
eral metabolic rate: Genito-thyroid.16 In addition, our 
study found an overall hyper-catabolic state (catabo-
lism/anabolism) in all cancer patients—even cases 
deemed “inactive” or in remission. According to numer-
ous studies, these physiologic conditions favor the 
growth of cancer cells.16,19-21 These observations were 
maintained for the first four indices noted when com-
paring active cancer patients to controls. 

It is interesting to note that inactive cancer 

patients have a terrain that continues to be less 
deranged than active cancer patients but more deranged 
than controls. The three indices found to be statistical-
ly significant in inactive cancer subjects as compared 
to controls, all relate to deranged adaptive activity: 
Comparative Genital Androgeny, Genito-thyroid, and 
Pro-inflammatory indices. This suggests that inactive 
cancer patients should not be classified as “survivors” 
with no further surveillance for cancer recurrence. 
Inflammatory tendency has been associated with 
increased risk of cancer.22,23 

Finally, the BoF also distinguished active from 
inactive cancer cases with respect to adaptive activity. 
Both the βMSH/αMSH and Thyroid indices showed 
significantly elevated values in active cancer cases com-
pared to inactive cases, witnessing the important role of 
dysregulated cortisol and thyroid activity in creating a 
terrain favorable to rapid tumor growth. 

In endobiogenic clinical practice, no one index is 
used to diagnose or prognosticate any single type of 
cancer. There are particular patterns of global endo-
crine imbalances associated with specific types of 
tumors based on general tissue origin or specific activ-
ity of a tissue. These considerations are used to guide 
the specific approach to detection and treatment.

For example, we have observed within our indices 
that melanomas have different factors of initiation of 
growth compared to other cancers of epithelial origin 
such as colon or breast cancer. Hematogenous malig-
nancies have different factors of initiation than solid 
tumors in general, with further differentiation between 
Hodgkin’s and non-Hodgkin’s lymphomas. 

In addition to the specific association of indexes, 
there are general clusters of physiologic activity that 
are generally associated with tumors, which are what 
were characterized in this study of a heterogeneous 
cancer cohort. The fact that the indexes that were found 
to be statistically significant were general markers of 

table 3	Summary	of	Descriptive	Statistics	and	P	Values	for	the	Significant	Biology	of	Functions	Indices		

total  
Cases

total  
Controls

active  
Case

active  
Controls

Inactive  
Cases

Inactive  
Controls

active vs  
Inactive

INDEX No. Mean±SD Mean	±SD P	Value N Mean	±STD Mean	±STD P	Value No. Mean	±STD Mean	±STD P	Value P	Value

Estrogen		
Fraction	#5

45 18.64±16.87	10.58±5.30 .004a 32 21.47±19.15 10.91±5.78 .007a 13 11.68±4.73 9.77±3.96 .310 .437

Genito-Thyroid		
Index

45 3.46±2.68 2.25±0.85 .005a 32 3.70±3.05 2.32±0.80 .067 13 2.86±1.32 2.07±0.97 .006a .622

Comparative		
Genital	Androgeny

36 2.27±3.81 7.12±11.6 .007a 26 2.75±4.37 8.03±13.3 .06 10 1.03±1.05 4.74±4.21 .028a .568

Thyroid	Index 39 5.17±3.64 3.72±1.73 .039a 27 5.90±4.06 3.64±1.98 .009a 12 3.51±1.58 3.89±0.99 .433 .006

Beta	MSH/Alpha		
MSH	Index

39 5.64±3.86 4.11±1.98 .042a 27 6.45±4.30 4.00±2.25 .012a 12 3.83±1.59 4.38±1.20 .433 .003

Catabolism/	
Anabolism	Index

45 6.11±9.95 2.997±1.57 .050a 29 6.82±12.11 3.09±1.70 .198 14 3.47±1.77 2.85±1.74 .363 .910

Proinflammatory		
Index

42 1.64±2.80 0.73±0.70 .056 29 1.91±3.26 0.72±0.54 .249 13 1.04±1.25 0.74±1.01 .019a .990

a	Statistically	significant	at	P=.05.
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dysadapted metabolism supports our theory that a 
global systems approach to human physiology can dis-
tinguish the causes of development of a cancerous vs. 
non-cancerous terrain without relying on an evalua-
tion of the sub-cellular mechanisms of cancer growth. 

On a sub-analysis of the most commonly occur-
ring solid tumors (breast, colon, and prostate), breast 
cancers were noted to have the greatest mean estro-
gen activity (as noted by the Estrogen Fraction #5 
Index), with prostate cancer having the lowest (but 
still elevated). This is consistent with known charac-
terizations of the relatively greater role of estrogens in 
breast cancers in relationship to prostate cancer. It 
also reinforces the importance of understanding not 
only the global physiologic terrain that supports the 
development of a cancer, the tissue of origin and sub-
typing, but also the particular characteristics of the 
individual in the face of their tumor. 

In summary, the biology of functions, a novel bio-
logical modeling system based on the theory of endo-
biogeny, was found to distinguish certain physiologic 
derangements between cancer patients and controls. 
Further studies are warranted to evaluate these differ-
ences, especially within different cancer subtypes and 
cancer stages. Comparisons between the BoF indices of 
cancer patients and other chronic diseases would be 
important additional studies in the future. Larger stud-
ies might also reveal additional indices of potential 
significance in the process of carcinogenesis.

LIMItatIONS
This study is limited by the fact that it is a small 

novel case control study of a heterogeneous population 
of cancer patients. However, the presence of significant 
findings in such a heterogeneous group supports the 
endobiogenic notion and current genomic approaches 
that suggest that cancer metabolism is a better indicator 
of the nature of a tumor than tissue of origin per se.18,24 

Further categorization of the patients into more 
meaningful subgroups and analysis of other test vari-
ables such as age and sex was prohibited by the small 
population size. There was also no correction for Type 
I error in the analysis.

REFERENCES
1. Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012. CA Cancer J Clin. 

2012;62(1):10-29.
2. Esserman L, Shieh Y, Thompson I. Rethinking screening for breast cancer and 

prostate cancer. JAMA. 2009;302(15):1685-92.
3. Johnson RH, Chien FL, Bleyer A. Incidence of breast cancer with distant involve-

ment among women in the United States, 1976 to 2009. JAMA. 2013;309(8):800-5.
4. Kinkel K, Lu Y, Both M, Warren RS, Thoeni RF. Detection of hepatic metastases 

from cancers of the gastrointestinal tract by using noninvasive imaging methods 
(US, CT, MR imaging, PET): a meta-analysis. Radiology. 2002;224:748-56.

5. Allard JW, Matera J, Miller MC, et al. Tumor cells circulate in the peripheral blood 
of all major carcinomas but not in healthy subjects or patients with nonmalig-
nant diseases. Clin Cancer Res. 2004;10:6897-6904.

6. Vasan RS. Biomarkers of cardiovascular disease: molecular basis and practical 
considerations. Circulation. 2006;113(19):2335-62.

7. Chen X, Hu Z, Wang W, et al. Identification of ten serum microRNAs from a 
genome-wide serum microRNA expression profile as novel noninvasive bio-
markers for nonsmall cell lung cancer diagnosis. Int J Cancer. 2011;130:1620-8.

8. Anker P, Mulcahy H, Stroun M. Circulating nucleic acids in plasma and serum as 
a noninvasive investigation for cancer: time for large-scale clinical studies. Int J 
Cancer. 2003;103:149-52.

9. Brauner E, Person B, Ben-Ishay O, Kluger Y. Huge splenic cyst with high level of 
CA 19-9: the rule or the exception? Isr Med Assoc J. 2012;14(11):710-1.

10. Yoshida K, Sugino T, Tahara H, et al. Telomerase activity in bladder carcinoma 
and its implication for noninvasive diagnosis by detection of exfoliated cancer 
cells in urine. Cancer. 1997;79(2):363-9.

11. Shariat SF, Casella R, Khoddami SM, et al. Urine detection of survivin is a sen-
sitive marker for the noninvasive diagnosis of bladder cancer. J Urol. 
2004;171:626-30.

12. Tsou JA, Haven JA, Carpenter CL, Laird-Offringa IA. DNA methylation analysis: a 
powerful new tool for lung cancer diagnosis. Oncogene. 2002;21:5450-61.

13. Spratlin JL, Serkova NJ, Eckhardt SG. Clinical applications of metabolomics in 
oncology: a review. Clin Cancer Res. 2009;15(2):431-40.

14. Duraffourd C, Lapraz JC. Traite de Phytotherapie Clinique: Medicine et 
Endobiogenie. Paris: Masson; 2002.

15. Lapraz JC, Hedayat KM. Endobiogeny: a global approach to systems biology (part 
1 of 2). Global Adv Health Med. 2013;2(1):64-78.

16. Lapraz JC, Hedayat KM, Pauly P. Endobiogeny: a Global approach to systems biol-
ogy (part 2 of 2). Global Adv Health Med. 2013;3(2):32-44.

17. Barrenas F, Chavali S, Holme P, Mobini R, Benson M. Network properties of com-
plex human disease genes identified through genome-wide association studies. 
PLoS One. 2009;4(11):e8090.

18. Shah SP, Roth A, Goya R, et al. The clonal and mutational evolution spectrum of 
primary triple-negative breast cancers. Nature. 2012;486(7403):395-9.

19. Muti P. The role of endogenous hormones in the etiology and prevention of 
breast cancer: the epidemiological evidence. Recent Results Cancer Res. 
2005;166:245-56.

20. Pecqueur C, Oliver L, Oizel K, Lalier L, Vallette FM. Targeting metabolism to 
induce cell death in cancer cells and cancer stem cells. Int J Cell Biol. 
2013;2013:805975.

21. Brent GA. Mechanisms of thyroid hormone action. J Clin Invest. 
2012;122(9):3035-43.

22. Grivennikov SI, Greten FR, Karin M. Immunity, inflammation, and cancer. Cell. 
2010;140(6):883-99.

23. Backdahl L, Bushell A, Beck S. Inflammatory signalling as mediator of epigenetic 
modulation in tissue-specific chronic inflammation. Int J Biochem Cell Biol. 
2009;41(1):176-84.

24. Urbach D, Moore JH. Mining the diseasome. BioData Min. 2011;4:25.

table 4	Summary	of	Descriptive	Statistics	and	P	Values	for	the	Significant	Biology	of	Functions	Indices	Subdivided	Into	Breast,	Colon,	and	Prostate	Cancer

Index

Breast Cancer Colon Cancer Prostate Cancer

Total	Cases Total	Controls Total	Cases Total	Controls Total	Cases Total	Controls

No. Mean±SD Mean	±SD P	value No. Mean	±SD Mean	±SD P	value No. Mean	±SD Mean	±SD P	value

Estrogen	Fraction	#5 13 23.29±22.89 11.38±7.24 .03a 5 20.60±21.18 7.20±1.48 .23 6 11.00±5.29 11.17±4.58 .83

Genito-Thyroid	Index 13 3.56±1.98 2.35±0.81 .25 5 3.51±1.45 2.03±0.64 .14 6 2.87±1.83 1.98±0.46 .12

Comparative	Genital	Androgeny 13 2.14±2.95 6.38±12.61 .24 4 2.61±4.28 14.50±21.79 .07 6 1.50±1.13 4.30±1.56 .71

Thyroid	Index 13 5.45±5.66 4.50±2.05 .64 5 6.08±5.23 2.42±1.21 .23 6 3.82±1.45 3.42±0.93 .46

Beta	MSH/Alpha	MSH	Index 13 5.99±5.97 5.02±2.35 .70 5 6.51±5.18 2.66±1.42 .23 6 3.95±1.36 3.77±0.98 .75

Catabolism/Anabolism	Index 13 4.94±4.80 3.24±1.96 .38 5 6.69±4.83 2.40±1.07 .23 6 4.33±4.64 3.21±1.61 .92

Proinflammatory	Index 13 1.25±1.73 0.71±0.48 .94 5 1.23±0.92 0.65±0.40 .23 6 1.18±1.56 0.52±0.15 .14

a	Statistically	significant	at	P=.05.
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