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Reductionism is the primary and essential activity of science. Also cru-

cial are synthesis and integration, tempered by philosophical re f l e c t i o n

on significance and va l u e ... . To make any pro g ress [re s e a rchers] must

meditate on the hidden design and forces of the networks of causation.

—E.O. Wilson, Consilience: The Unity of Knowledge

S
a rah, a single, 29-ye a r-old, nulliparous woman who

had been recently diagnosed with moderate to severe

c e rvical dysplasia, cervical inflammation, and human

p a p i l l o m av i rus (HPV) consulted me for an “a l t e r n a-

t i v e” opinion. After multiple culposcopies, her physi-

cian recommended a loop electrosurgical excision pro c e d u re

(LEEP) to tre at the pre c a n c e rous changes in her cervix. To a

young, single woman without children, the risk of cervical incom-

petence and any thre at to her future fertility was unacceptable. 

Other than a history of recurrent cystitis, persistent urinary

f re q u e n c y, multiple courses of antibiotics and subsequent ye a s t

vaginitis, the patient had an unremarkable medical history. She

worked in Africa in development, had no history of tropical ill-

nesses, and ate a diet of fish, vegetables, and fruits and little

sugar, caffeine, or alcohol. She was a non-smoker. There was no

history of previous sexually transmitted disease, nor any family

h i s t o ry of re p roductive or breast cancers. The appro p r i ate con-

ventional approaches to her pathology included cryo t h e ra p y,

L E E P, or laser tre atments. The “a l t e r n ative appro a c h” did not

focus on removing the pathology, but on identifying and correct-

ing functional, genetic, and molecular imbalances. 

LOOKING BEYOND PAT H O L O GY
Modern medicine is like taking your car to a mechanic who has no

idea what’s under the hood and is trying to fix the car based on listen-

ing to the noises it makes.

—Eric Lander, Whitehead Institute/MIT Center for

Genome Research

Pathology is immediately evident upon culposcopic or

pathologic examination of tissues; abnormal function and genet-

ic antecedents are often less clear. Proper pathological assess-

ment is essential, but identification of pathology and identifying

the “d i a g n o s i s” is t h e b e g i n n i n g of the analysis, not the end.

“Good medicine” goes beyond the pathological diagnosis to

define the mechanisms underlying the origin of the dysfunction.

Rather than asking, “What is the pathology?” we asked a differ-

ent set of questions: “What cellular processes are involved in dys-

plasia? What genetic polymorphisms may contribute to the

abnormal phenotype of dysplasia? What are the biochemical and

metabolic indicators or biomarkers of the abnormal function that

p recede or co-exist with pat h o l o g y, and how can they be used to

guide therapy and follow clinical pro g ress and risk? Can these

b i o m a rkers be identified and a preventive therapeutic plan be

implemented before the development of cellular atypia? What

hormonal milieu initiated or fostered dysplasia? Can any inter-

ventions modify the expression of cellular, biochemical, and

genetic factors that are the preconditions for pathology? What

clinical markers reflect improved function and reduced risk? Do

those corre l ate with reversal of pathology? What biochemical,

basic science, ob s e rvational, and clinical data support an integra-

tive approach to normalize function?”

These questions are not new to medicine, or antithetical to

conventional training. In fact, they are the basis of pre -c l i n i c a l

training in medicine and were relegated to the recesses of aware-

ness when biochemistry and genetics found little intersection

with clinical training during the transition from the classroom to

the hospital. Yet for the first time, the practice of medicine can

embrace the concept that abnormal biochemistry (often a prod-

uct of the environment influencing gene expression, pro t e i n s ,

and metabolic functions) is a l w a y s the antecedent to ob s e rv e d

p at h o l o g y. In the first chapter of the re v e red medical canon of

pathology, Pathologic Basis of Disease, Robbins and Cotran coun-

sel the neophyte physician on the origins of pathology and the

key pathologic processes that must be considered in any disease.1

Four intracellular systems are vulnerable to biochemical

i n j u ry: a) adenosine triphosphate (ATP) production, b) main-

tenance of cell membrane integrity, c) synthesis of enzymatic

and structural proteins, d) pre s e rvation of integrity of genetic

a p p a ratus of the cell. The structural and biochemical elements

of the cell are so closely related that whatever the precise point
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of initial attack by the damaging agent, injury at one locus

leads to wide ranging secondary effects ... . The morphologic

changes of cell injury become apparent only after some critical

biochemical system within the cell has been dera n g e d .”1

The message is simple: form always follows function, dis-

ease follows disturbed biochemistry, and phenomenology fol-

l ows physiology. What we can see with a microscope, an x-ray,

or conventional blood tests are late smoke signals along the tra-

j e c t o ry from dysfunction to disease. They are the noises our

body makes when something is already out of balance. Tre at i n g

the noises will not prevent the problem, nor correct the cause of

the noises. A tumor or atypical cells are late manifestations of

a l t e rations in biochemistry and gene expression. Waiting for

ob s e rved pathology is no longer necessary. Searching for, identi-

fying, and correcting the deviations from ideal function thro u g h

i d e n t i f i c ation of biomarkers and genomic va r i ations will make

our current approaches to the tre atment of existing pat h o l o g y

seem medieval. The tools to understand biochemistry, physiolo-

g y, and function, though still ru d i m e n t a ry, have evolved beyo n d

the theoretical to the practical. 

We must understand the common roots to all pat h o l o g y

described by Robins and Cotra n — a l t e red mitochondrial bioen-

ergetics, alterations in form and function of the complex phos-

pholipid interface or membrane that surrounds all cells, the

e x p ression and performance of enzymatic proteins, the pro p e r

a s s e m b l y, maintenance, re p a i r, and re g e n e ration of stru c t u ra l

p roteins, and lastly and perhaps most import a n t l y, the va r i a-

tions in expression, function, and integrity of genes. How can

this fra m ew o rk for thinking about disease and health be re l e-

vant to daily clinical practice? If we rely on the diagnostic and

t h e rapeutic tools at the disposal of conventional medicine—

p at h o l o g y, pharmacology, or surgery—then nav i g ation is diffi-

cult, and the outcomes, although they may prevent cerv i c a l

cancer as LEEP may have done in Sara h’s case, they do not

a d d ress the underlying biochemical or genetic factors that lead

t o the ob s e rved pat h o l o g y.  How, then, can a f unctional

a p p roach be a nav i g ational instrument for restoring balance

and enhancing or facilitating the activities of energy pro d u c-

tion, membrane integrity, cell communication, protein func-

tion, and gene expression and repair? 

The human genome project provides a lens to view function

in a new light. Collins et al lamented that despite our extensive

knowledge of pathology and disease, our understanding of nor-

mal function and how to facilitate healing and repair are inade-

q u ate. “An understanding of the major pat h w ays involved in

normal homeostasis must be developed along with how those

pathways are deranged in illness ... . Many of those will come as a

surprise, since the current molecular understanding of most

common diseases is rather limited.”2

THE CAUSE OF THE NOISES: LOOKING UNDER THE HOOD

After asking Sarah different questions and after exploring

hormone metabolism, nutritional status, and genetic polymor-

phisms, a picture emerged of the antecedents to her dysplasia—

the altered biochemical and hormonal pat h w ays that led to the

p athology and the interventions that could re s t o re normal

homeostasis, improve hormone metabolism, reduce inflamma-

tion, and enhance gene expression. The outcome, a reversal of

dysplasia and improvement of the biochemical and molecular

markers of altered function, can all be clinically monitored. 

In Sara h’s “conventional” laborat o ry eva l u ation, which

often reflects end stage pathology, homocysteine, C-reactive pro-

tein, methylmalonic acid, serum chemistry, complete blood

count, and urine analysis were all normal.  

Her “alternative evaluation” was designed to identify predis-

posing factors (genomics) and function. Nutritional assessment

revealed a deficiency of vitamin D3 and pyridoxine (important in

m e t h y l ation and DNA re p a i r ) .4 Assessment of her genome

revealed a number of single nucleotide polymorphisms (SNPs )

t h at are antecedents of abnormal methylation, detox i f i c at i o n ,

and estrogen metabolism, all of which may contribute to dyspla-

s i a .5 Cy t o c h rome (CYP) 1B1 va r i ations alter estrogen metabolism

and hormonal cancer risk, as do polymorphisms of cat e c h o l- o -

m e t h y l t ra n s f e rase (COMT) .6 These influence the hyd rox y l at i o n

and methylation of estrogen. Sarah carried polymorphisms in

both CYP 1B1 and COMT, which increase cancer risk. In addi-

tion, she carried polymorphisms that impair glutathione function

( G S T M 1 ) ,7 m e t h y l ation (MTHFR),8 and re g u l ation of ox i d at i v e

s t ress (superoxide dismutase 2 [SOD2] and CYBA*8. Sara h’s lipid

p e roxides (oxidized lipids) were significantly elevated and re p re-

sented the phenotypic expression of SNPs’ re g u l ating re dox bal-

a n c e .9 , 10 Pe r i p h e ral markers of ox i d ative stress,  including

c i rc u l ating lipid peroxides, are associated with increased risk of

dysplasia and cervical cancer.  

A 24-hour urinary estrogen metabolism analysis revealed a

l ow 2-h yd rox ye s t ro n e : 16 -h yd rox ye s t rone rat i o, which is corre l at e d

with increased breast and cervical cancer risk. She also had signifi-

cantly elevated levels of catechol estrogens, which promote cerv i c a l

and hormonal cancers. Ur i n a ry organic acids revealed an elevat e d

d i h yd rox y p h e n y l p ro p r i o n ate (DHPPA), a clostridial metabolite

t h at reflects intestinal clostridial ov e r g rowth. Clostridial bacteria

p roduce the estrogen deconjugating enzyme β g l u c u ronidase. This

d e c o n j u g ates the exc reted estrogens, making them available for

e n t e ro h e p atic re c i rc u l ation and increased tox i c i t y. 

S a ra h’s tre atment was based on a rational, functional

approach to improve gene expression, optimize methylation and

DNA repair enzymes, enhance glutathione reserves and detoxifi-

c ation, reduce ox i d ative stress and normalize intestinal micro -

e c o l o g y,  and up-re g u l ate anti -cancer 2-h yd rox y l ation of

estrogens. The tools were modification of the environment, diet,

and supplementation based on current scientific evidence, and

based on 2 ancient Hippocratic principles: “first do no harm,”

and “leave your potions in the chemist’s crucible if you can heal

your patients with food.”

Specific re c o m m e n d ations included elimination of alcohol

to reduce abnormal estrogen metabolism; increased intake of cru-

c i f e rous vegetables to facilitate 2-h yd rox y l ation of estrogen, and
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u p - re g u l ation of GSTM1 because glutathione conjugation is a key

step in the detox i f i c ation of estrogens; garlic, onions to improv e

s u l f ation; increased fiber to reduce entero -h e p atic circ u l ation of

e s t ro g e n s ;11 g round flax seeds to promote the intestinal pro d u c-

tion of enterolactones that reduce hormone-dependent cancer

risk; and to drink filtered water and eat organic food when possi-

ble to reduce xe n o e s t rogen exposure. Exe rcise and a reduction in

refined sugars help promote improved hormonal metabolism

t h rough central and peripheral effects on insulin activity.

Su p p l e m e n t ation was designed to improve methylat i o n

t h rough high-dose folate (5 mg) and B
1 2

( 2 ,000 mcg sublingual);1 2

optimize detox i f i c ation of estrogen to 2 hyd rox ye s t rone with

i n do l e -3 carbinol13 (a phytonutrient from the cru c i f e rous vegetable

family); and enhance the production of glutat h i o n e14 and the activi-

ty of glutat h i o n e - re c ycling enzymes through n-acetylcysteine, a

lipoic acid, silymarin, and selenium.15 To optimize vitamin D stat u s

2 ,000 U a day of vitamin D
3

was pre s c r i b e d .16 A multivitamin and

m i n e ral supplement were also prescribed. Fluconazole was used to

reduce vaginal yeast ov e r g rowth. Probiotics w e re used to improv e

intestinal micro-ecology and reduce the entero -h e p atic circ u l at i o n

of estro g e n s .17

After 2 months of treatment, Sarah’s culposcopic examina-

tion returned to normal, and pathologic assessment no longer

identified a “diagnosis.”

The approach to the patient and to a particular clinical

p roblem must allow clinicians to integrate the fundamental

change from a disease-based model of diagnosis and tre at m e n t

to a function-based model. The key features of the old and new

models of inquiry and tre atment help clarify the radical diver-

gence in approaches. The old para d i g m — w h at I consider the

“ real alternative medicine”—is based on the re d u c t i o n i s t i c

framework of the differential diagnosis. This approach attempts

to eliminate confounding variables in history taking and to dis-

card symptoms or findings that are peripheral to or unexplained

by a single diagnosis. The holy grail of the old model is identify-

ing the unique name to fit a collection of symptoms. The name of

the disease is the ultimate goal, followed by confirmatory labora-

t o ry or imaging studies, with tre atment focused on symptom

s u p p ression or inhibition or the blocking of the physiologic

processes or mediators involved in the disease. 

The new model—and what should be “conventional medi-

c i n e”—is based an etiologic and causative eva l u ation, inclusive

of all variables attempting to identify hidden patterns and con-

nections. A new organization and arc h i t e c t u re of thinking is

required based on genomics and function. Diagnosis is merely a

waypoint in the process of inquiry. The new lenses for interpret-

ing the same symptoms employ the emerging paradigm underly-

ing the chemical, physical, biologic, and social worlds: systems,

c o m p l e x i t y,  a nd cha os th eo ry. Ne w q uest ion s iden tif y

antecedents, triggers, mediators, and the influence of genetics,

the environment, and mechanisms on illness. Testing is focused

not on identifying pathology, but on seeking to uncover causes,

mechanisms, and deviations from optimal function. These new

n av i g ational and diagnostic tools are used to eva l u ate tox i n s ,

allergens, infections, and biologic function (nutritional stat u s ,

immune function, detoxification, oxidative stress, and hormonal

function). Therapy is guided by 2 principles: re m oving underly-

ing causes and restoring normal function. The new thera p e u t i c

to ols  i nc lu d e die t,  move men t,  mi nd-body  t echni que s,

n u t raceuticals, herbs, other complementary and alternat i v e

modalities, pharmaceuticals, and surgery designed to addre s s

causes and enhance function. The allopathic (the real alterna-

tive) approach uses substances that interf e re with or block nor-

mal or a bnorma l ph ysio logic functi on. A functional o r

i n t e g rative approach (what should be considered conventional

medicine) employs methods or substances to re m ove impedi-

ments to health and to support and cre ate health.

The question in Sarah’s case is, “Which approach—surgical

excision of abnormal cells or the removal of the impediments to

healing and the optimization of the biochemical and metabolic

conditions necessary for cell repair and function—is the best

approach to her problem?”  

Vo l t a i re once said that “Doctors are men who prescribe medi-

cines of which they know little to cure diseases of which they know

less for human beings of which they know nothing.” Perhaps we

a re entering a new era of medicine in which Vo l t a i re’s sentiments

no longer reflect the knowledge or tools of physicians.
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