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Scientific Discoveries that Break the
Neck of the Pharmaceutical Cartel

Over the past century, the investment
groups behind the pharmaceutical
industry developed this industry into
one of the largest and most profitable
investment businesses, only surpassed
by the banking business.

There is only one caviat: It’s a multi-bil-
lion-dollar fraud business. This indus-
try promises health to the people – yet
its entire existence is based on the con-
tinuation of diseases. To mask this
unsolvable conflict, the architects of
this investment fraud spent more than
one third of their money in false adver-
tisements deceiving the people around
the world and – in direct contrast to the
deadly nature of their business – dress
as “Mother Theresa”. 

Now that this fraud has been
unmasked and is being documented in
this book, the people of the world have
the chance to rid themselves of this
unscrupulous business with disease. 

Equally important is the fact that the
scientific and medical alternatives to
the “pharma-fraud” are already avail-
able. Unmasking the century-long
criminal business of the drug cartel and
largely replacing it with effective and
safe natural health alternatives are two
sides of the same medal. These two
elements form the basis of a new
health care system, providing effective
and affordable health to the people of
the world. 

The following pages document the
breakthroughs in natural health for the
greatest health threads and the major
causes of death of our time; namely 

• cardiovascular disease, 

• cancer and 

• immune deficiencies / AIDS.

When you read these pages, you
should keep in mind that the elimina-
tion of every one of them inevitably
means the loss of a multi-billion dollar
market in patented drugs currently
marketed by the network of “organized
crime” of the drug cartel.  

For example: The reduction of heart
attacks and stroke by 90% over the
next two decades – a goal easily
reacheable by applying cellular medi-
cine – will destroy the global drug
markets for cholesterol lowering
drugs, beta-blockers, calcium-block-
ers, ACE-inhibitors and other drugs
that merely address the symptoms of
heart disease. These markets for
patented cardiovascular drugs are the
single largest segment of the global
pharmaceutical business and amount
to more than 300 billion dollars in
sales annually. If cardiovascular dis-
eases are largely eliminated, the archi-
tects of the pharma fraud lose these
sales not just for one year, but for ever.  

Similarly, the elimination of cancer as a
major drug market would take away an
estimated two trillion dollars from the
drug cartel. 

The most devastating loss, however,
will be the AIDS business in the devel-
oping world. This business is a multi-
ple fraud: with only a fraction of the
AIDS patients being HIV-positive it is
obvious that there must be other caus-
es of AIDS including malnutrition.
Promoting toxic anti-retroviral (ARV)
drugs – all of them derivatives of dead-
ly chemo-cancer-drugs – to people who
have no other ailment than carrying
antibodies against HIV in their blood, is
a crime. The only sure way to produce
the actual immune deficiency disease
with fever, ulcers and more infections,

is to destroy their immune system with
chemical agents like ARVs.

To make the poor governments of Africa
pay billions of dollars for importing toxic
drugs – that allegedly fight immune defi-
ciencies, but in reality do actually cause
them – ruins the economies of these
poor countries further and keeps entire
continents in dependency of pharma-
ceutical colonialism.

The encouraging report, that micronu-
trients can help in many cases to
reverse even advanced symptoms of
AIDS, is the beginning of the end of
this particularly malicious branch of
the pharmaceutical genocide. 

I feel privileged to have contributed
with my scientific discoveries to these
important advances for human health.

As you can imagine, the stakeholders
of the drug cartel are doing everything
to block this information from reaching
you. Unable to fight them on scientific
grounds, they resort to legal and regu-
latory tricks and public defamation. 

But no army in the world can stop a
cause whose time has come. 
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On May 4, 2002, I was privileged to give
a lecture at a symposium on nutrition at
Stanford Medical School in Palo Alto,
California, one of the world’s leading
medical universities.

For more than 100 years, this medical
institution has gracefully served the
interests of the pharmaceutical cartel
by promoting its multi-billion dollar
business with heart disease. 

For more than a decade, the
pharmaceutical cartel has vigorously
fought my discovery of the scurvy-
heart disease connection, realizing that
it threatens the very basis of this
business. In that fight, they have also
abused many medical opinion leaders.

Now, the growing acceptance of the
scurvy-heart disease connection can
no longer be ignored. My lecture at
Stanford University was a historic
event because it broke the stranglehold
of the pharmaceutical cartel on
established medical institutions. The
doctors who organized the event
deserve some credit for opening these
closely guarded gates of medicine.

Twenty minutes of my lecture felt like
an earthquake to the house of cards of
pharmaceutical-based cardiology. With
this lecture, Cellular Medicine opened
the doors for new generations of
doctors, empowering them to
eradicate heart disease and save
millions of lives.

The Scurvy-Heart Disease
Connection: Solution to the
Puzzle of Cardiovascular
Disease

I would like to congratulate Stanford
University for addressing the need for
preventive and natural answers to the
number one cause of death in the
industrialized world. I will present to
you the facts that atherosclerosis, heart
attacks and strokes are not diseases,
but the direct result of long-term vita-
min deficiency. And, therefore, they
can be prevented by natural means,
without pharmaceutical drugs or surgi-
cal intervention.

Heart disease is an early form of the
sailor's disease scurvy. In my presenta-
tion, I can only focus on the most com-
pelling evidence. For more details, I
encourage you to visit our research
website www.dr-rath-research.org.

All existing hypotheses of atherogene-
sis have one problem in common –
they defy human logic. If high choles-
terol levels, oxidized LDL or bacteria
damage the vascular wall, atheroscle-
rotic plaques would occur along the
entire vascular pipeline. Inevitably,
peripheral vascular disease would be
the primary manifestation of cardiovas-
cular disease. This is clearly not the
case.

It doesn't require a degree from
Stanford or any other medical school –
any layperson can solve the “Football
Field Riddle.”   

The arteries, veins and capillaries in
our bodies compose a pipeline that is
60,000 miles long and covers the area
of a football field. But this pipeline fails
in 90% of the cases at one specific spot:
the coronary arteries, which are the

length of only one billionth of the total
vascular pipeline. If high cholesterol —
or any other risk factor circulating in
the bloodstream — could cause dam-
age to this pipeline, it would clog
everywhere, not just at one spot.
Obviously, elevated cholesterol cannot
be the primary cause of coronary artery
disease.

The solution to the puzzle of cardiovas-
cular disease, therefore, must lie in the
explanation of coronary artery plaques
as the predominant manifestation of
cardiovascular disease. To solve this
puzzle, we need to refocus our atten-
tion away from the bloodstream and its
constituents to the one and only rele-
vant target: the stability of the vascular
wall.

The following picture shows the con-
nection between cardiovascular dis-
ease and the sailor's disease scurvy.
Unlike animals, the human body can-
not synthesize vitamin C. Ascorbate

Current Hypotheses for 
Atherosclerosis Can Explain 
Peripheral Vascular Disease

But Not Coronary Artery Disease

The “Football Field Riddle”

The total surface area of the blood vessel sys-
tem in a person is comparable to the size of a
football field.

But in 90% of the cases, it clogs in the same
small spot — the size of the marker for the
“extra point” kick.

Breakthrough in Cardiovascular Health
The Lecture at Stanford Medical School

RReesseeaarrcchheerrss::

GGoollddsstteeiinn  &&  BBrroowwnn

SStteeiinnbbeerrgg

RRoossss

LLiibbbbyy

HHyyppootthheessiiss::

HHyyppeerrcchhoolleesstteerroolleemmiiaa

OOxxiiddiizzeedd  LLDDLL

RReessppoonnssee  ttoo  IInnjjuurryy

IInnffllaammmmaattiioonn

Delivering my lecture at 
Stanford University

The “Scurvy-Heart 
Disease Connection”

Cardiovascular disease is an early form of the
sailor’s disease scurvy. In both cases, lack of
vitamin C in the vascular cells is the underlying
problem. 

In scurvy, a complete depletion of ascorbate in
the body dissolves the structure of the blood
vessel wall causing leaks, blood loss, and even-
tually death. 

In cardiovascular disease, ascorbate deficiency
gradually develops over decades, allowing time
for vascular repair mechanisms (plaque forma-
tion). 
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deficiency results in two distinct mor-
phological changes in the vascular
wall: impaired vascular stability due to
decreased collagen synthesis and loss
of the endothelial barrier function.

The sailors of earlier centuries died
within a few months from hemorrhagic
blood loss due to a lack of endogenous
ascorbate synthesis combined with a
vitamin-deficient diet. When the
Indians gave those sailors tea from tree
barks and other vitamin-rich nutrition,
blood loss was stopped and the vascu-
lar wall healed naturally. Thus, the
damage was repaired!

Today, we all get some vitamin C in the
diet, and open scurvy is rare. But it is
not enough, and almost everyone suf-
fers from chronic vitamin deficiency.
Over decades, microscopic lesions
develop along the vascular wall, espe-
cially in areas of high mechanical
stress, such as the coronary arteries
(pumping heart). 

Just as in the sailor's disease scurvy,
vitamin C induces the natural repair of
the blood vessel wall in cardiovascular
disease, leading to a halt in the pro-
gression and even to the natural
regression of vascular lesions. 

In contrast to current models of atheroge-
nesis, the “Scurvy-Heart Disease
Connection” answers all the key ques-
tions in cardiology today.

1. Why do we get infarctions
of the heart and not of the
nose or ears? 

The answer can be reduced to two fac-
tors: structural impairment of the vas-
cular wall due to vitamin deficiency
combined with the mechanical stress
from pulsatile blood flow in the coro-
nary arteries. It is at this unique spot

where the underlying structural impair-
ment is exposed first.

2. Why do we get
arteriosclerosis, but
not venosclerosis? 

The hypothesis that cholesterol, bacte-
rial infections, chlamydia and other
blood risk factors cause plaques would
inevitably also lead to clogging of veins
and lead to venosclerosis. This is clear-
ly not the case. The scurvy-heart dis-
ease connection provides the only log-
ical answer to this question. 

3. Why don’t animals
get heart attacks,
but people do? 

Why are bears and other hibernators
with cholesterol levels of 600 mg/dl not
extinct from an epidemic of heart
attacks? The answer: Animals produce
their own vitamin C in amounts
between one gram and 20 grams (six
teaspoons) each day, compared to the
human body weight. These amounts of
ascorbate are obviously sufficient to

optimize the stability of their vascular
walls — without any necessity for
statins and other cholesterol lowering
drugs.

4. Why are all important risk
factors for cardiovascular
disease closely connected
to ascorbate deficiency?

All risk factors for cardiovascular dis-
ease known today, including:

• ccaarrbboohhyyddrraattee  mmeettaabboolliissmm ——  
ssuucchh  aass  ddiiaabbeetteess  

• lliippiidd  mmeettaabboolliissmm ——  
hhiigghh  cchhoolleesstteerrooll  aanndd  ootthheerr  
hhyyppeerrlliippiiddeemmiiaass  

• aammiinnoo  aacciidd  mmeettaabboolliissmm ——  
ssuucchh  aass  hhoommooccyysstteeiinnuurriiaa

are closely connected to deficiencies in
vitamin C and other micronutrients
essential for vascular cell metabolism.
The common denominator of these
metabolic disorders is to provide com-
pensatory stability for the vitamin-defi-
cient vascular wall. This is also the rea-
son why ascorbate deficiency increases
fibrinogen and thromboxane levels
while decreasing endothelial-derived
relaxing factors (NO) and prostacyclin.  

Let’s consider the key evidence for the
scurvy-heart disease connection. The
guinea pig, like man, cannot synthesize
ascorbate endogenously. In our
research published in the Proceedings
of the National Academy of Sciences,
we demonstrated that when guinea
pigs were fed vitamin C only at the
level of the human RDA, they devel-
oped atherosclerosis. These vascular
lesions were histologically indistin-
guishable from human atherosclerotic
plaques. In contrast, animals that
received about one teaspoon of vita-
min C per day had clean arteries.

Why People Get Heart Attacks,
But Not “Nose Attacks”

Why Animals Don’t Get Heart
Attacks

DDiiaassttoollee
(Relaxing Phase)

SSyyssttoollee
(Contracting Phase)

The underlying weakness of the blood vessel
wall due to vitamin deficiency is primarily
exposed at sites of extreme mechanical stress.

Due to the continuous heart pumping, the coro-
nary arteries are the most stressed areas and
the primary sites of vascular damage and repair
(plaque formation).

With every heartbeat, 
the coronary arteries are squeezed flat.

Why People Get
Arteriosclerosis,

But Not Venosclerosis

AArrtteerriioosscclleerroossiiss
Main Cause of Death

VVeennoosscclleerroossiiss
Essentially unknown

Arteriosclerosis is the cause of every second
death.

Venosclerosis is unknown unless a vein is
implanted as an artery — such as in coronary
bypass surgery. Then,  veins, too, develop
plaques.

This is logical proof that not cholesterol, but vas-
cular wall weakness exposed by mechanical
stress causes infarctions.

With the rarest of exceptions, animals don’t
develop arteriosclerosis.

Prominent examples are bears. They have
average blood cholesterol levels of about 600
mg/dl. They don’t get heart attacks because
they produce their own vitamin C, which stabi-
lizes their artery walls.

The “Guinea Pig Proof”
Like humans, guinea pigs cannot 

produce their own vitamin C. 

With low vitamin C in their diets, these animals
develop atherosclerotic plaques structurally
identical to human atherosclerosis. 

When fed a daily amount of vitamin C equiva-
lent to 5 grams, the arteries were protected and
did not show any plaques.
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These experiments were confirmed by
Dr. Maeda and her colleagues in an
ascorbate "knock-out" animal model.
The first manifestation in these animals
was the deterioration of the vascular
wall, which resembled early athero-
sclerosis in humans.

We confirmed these results in a clinical
study in patients with existing coronary
artery deposits measured by Ultrafast
Computed Tomography. Following a
defined vitamin program, the progres-
sion of calcification significantly
decreased and, in some cases, the dis-
appearance of lesions was documented,
as you can see in the X-ray CT pictures. 

The scurvy-heart disease connection
means a paradigm shift in medicine
from targeting symptoms to the only
relevant preventive and therapeutic
target: the stability of the vascular wall.
With the discovery of the scurvy-heart
disease connection, the “universe of
heart disease” has ceased to be a
“plate” and has become a “globe.”

Now that we have identified the true
nature of cardiovascular disease, its
eradication is only a question of time.
Ten years from now, the headlines of
leading newspapers may read: 

On behalf of millions of patients with
heart disease, I call upon Stanford
University and other medical institu-
tions to accept their responsibility and
join us in the eradication of cardiovas-
cular disease. (End of lecture)

Reactions to My Lecture

Question by John Cook, Ph.D.,
M.D., Professor of Cardiology and
organizer of this conference at
Stanford Medical School: Dr. Rath,
you mentioned something that is very
interesting. In fact, I think it is the
$64,000 question: Why does one devel-
op atherosclerosis? Why is there a spe-
cial heterogeneity (variation) in athero-
sclerosis? I think that's an important
point. I feel it is because of differences
in the systems, in that the veins and
arteries are quite different. Certainly,
they are subjected to different hemody-
namic (blood flow) forces, and actually

they are derived from different tissues,
the veins, capillaries and so forth, and
my own feeling is that would explain
the special heterogeneity, as well as
the hemodynamic forces. Any com-
ment on that? 

Dr. Rath: Well, if you take a coronary
bypass operation, for example, a vein
is taken from the leg and that blood
vessel is implanted as a coronary
artery on top of the heart. From that
moment on, this vein is subjected to
pulsatile (pumping) blood flow. The
former vein is now functioning as an
artery, and it develops atherosclerotic
plaques that eventually can clog this
blood vessel.

Comment by another professor of
cardiology: But we also have studies
that show little or no effect of vitamins
on cardiovascular disease.

Dr. Rath: Who is “we”? If you go to
the medical libraries on the Internet,
you will find over 10,000 studies docu-
menting the health benefits of vita-
mins. Moreover, the greatest study
ever conducted on Planet Earth has
revealed that in billions of animals, car-
diovascular disease is essentially
unknown because they produce their
own vitamin C.  

The question is how long are you will-
ing to ignore the facts and risk that mil-
lions of people will continue to die
from a disease that could be long
gone? So, who is “we”?  

Clinical Proof From
Coronary Heart Disease

Patients

For the first time in medicine, the natural rever-
sal of coronary heart disease was documented
by X-ray pictures (Ultrafast Computed
Tomography).

In this patient, the coronary artery plaques had
entirely disappeared after one year of following
my cellular nutrient program. 

Before After

Confirmation for Dr. Rath’s
Scurvy-Heart Disease

Connection

When vitamin C production in mice was genet-
ically “terminated” and they did not receive
vitamin C in their diets, these animals devel-
oped structural lesions in their artery walls
identical to early human atherosclerosis. 

Normal mice, able to produce their own vita-
min C, have healthy vascular walls and cardio-
vascular disease does not develop.

Maeda, et. al. PNAS (2000) 97: 841-846.

The Scurvy-Heart Disease
Connection Turns the “Universe 
of Heart Disease” From a Plate 

Into a Globe 

“My dear Kepler, what do you say of
the leading philosophers here to
whom I have offered a thousand times
of my own accord to show my studies,
but who, with the lazy obstinacy of a
serpent who has eaten his fill, have
never consented to look at the planets,
or moon, or telescope? Verily, just as
serpents close their eyes, so do men
close their eyes to the light of truth."

GGaalliilleeoo  GGaalliilleeii  iinn  aa  lleetttteerr  ttoo  JJoohhaannnneess  KKeepplleerr,,
wwrriitttteenn  iinn  11663300

NEWS HEADLINES IN A DECADE
MAY READ:

·  "WHO proclaims heart disease as erad-
icated."

·  "The pharmaceutical market of statins
and other symptom-oriented drugs
have collapsed on Wall Street."

· "The cardiology departments at
Stanford and other medical schools
are closing."
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USA Today
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Breakthrough in Cancer Research
The Dr. Rath Research Institute in California is one of the leading research institutions in the field of
natural cancer control. These pages provide a mere glimpse of the available scientific evidence for
the decisive role of micronutrients in the natural control of cancer. More details can be found on the
website of our institute at www.dr-rath-research.org.  

Cancer cells develop in the body as a
result of damage to cellular DNA. Such
abnormal cells are constantly created
in the body during one’s lifetime, but
the body has various means to find and
destroy these cells. Unfortunately,
abnormal cells can escape destruction,
multiply rapidly and grow into tumors.
A tumor confined to one location in the
body rarely endangers a person’s life.
Fact is that approximately 90% of all
cancer deaths occur during the stage of
metastasis when cancer cells spread
and invade other organs and tissues. 

To facilitate their invasion into other
organs, cancer cells secrete enzymes
that digest connective tissue, above all
collagen molecules. The splitting of col-
lagen and the ‘digestion’ of connective
tissue is a precondition for the spread
of cancer cells and for metastasis. 

VViiccttoorryy  OOvveerr  CCaanncceerr  IIss  iinn  SSiigghhtt  

Already under healthy conditions cer-
tain cells need to ‘migrate’ through the
body, e.g. white blood cells (leuco-
cytes) when they leave the blood ves-
sels to fight off an infection anywhere
in the body. In the same way, cells of
the reproductive organs (ovary, uterus,
breast etc.) need to break down colla-
gen in order to ”remodel” an entire
organ, e.g. the uterus during pregnancy
and the breast during lactation.

Thus, these cells – already under nor-
mal conditions – produce and secrete
enzymes that have the fascinating abili-
ty to digest collagen and other connec-
tive tissue components. It is important
that these enzymes be closely regulated
by sets of ”biological switches” – acti-
vators and inhibitors – that closely con-
trol this mechanism and prevent any
overshooting destruction of the tissue.   

If this control mechanism fails, these
enzymes are produced continuously,
leading to an uncontrolled break down
of connective tissue in the body.
Precisely that happens in cancer: the
uncontrolled production of collagen
splitting enzymes is a hallmark of the
cancer disease and a precondition for
metastasis.  

The scientific discovery that certain
nutrients, including the natural amino
acids L-lysine, L-proline as well as
extracts from green tea can effectively
block these collagen-digesting
enzymes allows, for the first time, a sci-
ence-based approach for the natural
control of cancer. The abundant evi-
dence – including the reversal of
tumors – is documented on the website
of our research institute.

OOuurr  rreesseeaarrcchh  tteeaamm  hhaass  ddooccuummeenntteedd  tthhee  mmeecchhaanniissmm  ffoorr
tthhee  nnaattuurraall  ccoonnttrrooll  ooff  ccaanncceerr  ddeessccrriibbeedd  bbeellooww  ffoorr  mmoorree

tthhaann  3300  ttyyppeess  ooff  hhuummaann  ccaanncceerr  cceellllss::

11..
CCaanncceerr  cceellllss

22..
MMuullttiippllyyiinngg
ccaanncceerr  cceellllss

33..
CCoollllaaggeenn--ddiissssoollvviinngg
eennzzyymmeess  pprroodduucceedd

bbyy  ccaanncceerr  cceellllss

44..
CCoollllaaggeenn
mmoolleeccuullee

55..
CCoollllaaggeenn--ddiissssoollvviinngg

eennzzyymmeess  iinn  tthhee
pprroocceessss  ooff  sspplliittttiinngg  
ccoollllaaggeenn  mmoolleeccuulleess

66..
CCaanncceerr  cceellllss  sspprreeaadd

((MMeettaassttaassiiss))

HHooww  ccaanncceerr  cceellllss  sspprreeaadd

CCaanncceerr  cceellllss  sseeccrreettee
ccoollllaaggeenn--ddiissssoollvviinngg
eennzzyymmeess  tthhaatt  eennaabbllee
tthheemm  ttoo  mmiiggrraattee
tthhrroouugghh  bbooddyy  ttiissssuuee..

11..
VViittaammiinn  CC  

kkiillllss
ccaanncceerr  cceellllss

33..
MMiiccrroonnuuttrriieennttss

‘‘nneeuuttrraalliizzee’’    
ccoollllaaggeenn--ddiissssoollvviinngg

eennzzyymmeess

44..
CCoollllaaggeenn  mmoollee--
ccuulleess  rreemmaaiinn
iinnttaacctt::  ccaanncceerr

cceellllss  aarree
bblloocckkeedd  ffrroomm

sspprreeaaddiinngg

22..
LL--llyyssiinnee,,  

LL--pprroolliinnee,,  
aanndd  eexxttrraaccttss

ffrroomm  ggrreeeenn  tteeaa
((EEGGCCGG))  

ccaann  ssttoopp  tthhee
sspprreeaaddiinngg  ooff
ccaanncceerr  cceellllss  

nnaattuurraallllyy

SScciieennttiiffiicc  RReesseeaarrcchh  DDooccuummeennttss::

SSpprreeaaddiinngg  ooff  ccaanncceerr  cceellllss  ccaann  bbee  bblloocckkeedd  nnaattuurraallllyy
Specific nutrients can block the multiplication of cancer cells 

and, in addition, can prevent their spread (metastasis).
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OBJECTIVES: 

Malnutrition – in particular micronutri-
ent deficiencies – are a major contribut-
ing factor to the continued spread of
the Acquired Immunodeficiency
Syndrome (AIDS) in the developing
world. Moreover, micronutrient defi-
ciencies are aggravated by AIDS-relat-
ed symptoms including chronic diar-
rhoea, weight loss, fever and oppor-
tunistic infections. The community
health education programme conduct-
ed by the South African National Civic
Organization (SANCO) in Khayelitsha,
Cape Town, created an opportunity to
evaluate the effect of a defined
micronutrient programme on the
course of AIDS related symptoms in
HIV positive patients.

NATURAL HEALTH
PROGRAMME: 

One hundred community members
with AIDS were selected by community
health professionals in this natural
health programme. The participants
included adult HIV positive men and
non-pregnant women with advanced
AIDS symptoms (stage 2 and 3 of the 4-
stage grading according to the Center
for Disease Control, CDC). None of the
participants was or had been taking
antiretroviral drugs (ARVs). The
micronutrient programme consisted of
a combination of vitamins, minerals,
trace elements, amino acids and
polyphenols from green tea, supplied
in the form of tablets. At the beginning
of this natural health programme and
after 4 and 8 weeks of taking the nutri-
tional supplement, a physician exam-
ined the patients. In addition, their
health status was assessed with the aid
of a graded questionnaire for AIDS-
defining symptoms and general health. 

RESULTS: 

In those participants who completed
the entire 8 week micronutrient pro-
gramme a substantial reduction of the
AIDS-defining symptoms was

observed. Specifically, micronutrient
supplementation was associated with a
statistically significant decrease of
fever episodes, weight loss, diarrhoea,
severity of tuberculosis related symp-
toms in those patients infected with TB
as well as the occurrence of fungal and
other opportunistic infections. Daily
micronutrient supplementation also
significantly reduced other symptoms
associated with AIDS including sores,
colds, nausea, fatigue, depression,
headache, skin rashes, swollen glands,
joint pain and numbness in the extrem-
ities (hands or feet). There were no
adverse side effects related to the
intake of nutritional supplements. 

CONCLUSION: 

The micronutrients evaluated in this
pilot community health programme
offer an effective, safe, affordable natu-
ral health approach to halt the progres-
sion of AIDS-defining symptoms.
Moreover, unlike any other health
approach currently used, micronutri-
ents offer the opportunity to reverse

AIDS-related symptoms and signifi-
cantly improve the health of AIDS
patients. Thus, micronutrient supple-
mentation should become the basis of
public health strategies in the global
fight against AIDS. The immediate
implementation of these findings by
national governments as well as the
World Health Organization (WHO)
would save millions of lives it would
provide valuable time for the interna-
tional research community to find last-
ing solution to end AIDS.

Vitamins and other micronutrients are
essential for the adequate production
and optimum function of white blood
cells, hormones and other factors
essential in determining optimum
immune response. In particular the crit-
ical role of vitamin C, vitamin A, vita-
mins B-5, B-6, B-12, folic acid as well as
certain trace elements such as iron,
zinc, selenium, copper and others have
been an integral part of textbook knowl-
edge in all fields of biology1, 2, 3, 4 for
decades.

Amazingly, this basic scientific knowl-
edge has not been promoted by health
policy makers to fight immune defi-
ciencies, including the AIDS epidemic.
Thus far, only a limited number of clin-
ical studies have been conducted to
test the health benefits of micronutri-
ents in AIDS patients 5-8. Despite the
fact that several of these micronutrient
studies showed encouraging health
benefits, none of them has been trans-

lated into public health policies to fight
the AIDS epidemic. 

The neglect of micronutrient research
in relation to developing global strate-
gies to control AIDS is even more
remarkable, since from the beginning
of the AIDS epidemic, researchers
noticed micronutrient abnormalities in
AIDS patients. This was not surprising
since chronic diarrhoea, anorexia, mal-
absorption, impaired nutrient storage,
increased energy demands – all of
which are symptoms occurring in AIDS

Breakthrough in the Fight Against AIDS
MMiiccrroonnuuttrriieennttss  
HHeellpp  CCoonnttrrooll  AAIIDDSS
Micronutrients as an Effective, Safe and Affordable Approach to Help Control AIDS
Matthias Rath, M.D.*, Maud August, M.D.**, Raxit Jariwalla, Ph.D.*, Aleksandra Niedzwiecki, Ph.D.*#
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In Khayelitsha, the biggest shanty town just outside Cape Town, around 2 million people live in the most impover-
ished conditions. Many of them are AIDS-positive. It is here that the micronutrient programme was implemented.
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– are known to be associated with and
further aggravate these nutritional defi-
ciencies 9.

An additional reason why micronutri-
ents should have been used long ago
in the fight against AIDS is the fact that
the cellular mechanisms by which they
strengthen the immune system are
well understood. Beside the basic sci-
entific fact that micronutrients are
essential for optimizing white blood
cell production and immune function,
specific cellular mechanisms have
been identified on how micronutrients
can help fight AIDS. 

One of the theories about AIDS is that
this disease is caused by the human
immunodeficiency virus (HIV). A com-
bination of vitamin C and the natural
amino acid lysine represents a thera-
peutic option to block viruses from

spreading through the connective tis-
sue of our body by inhibiting the secre-
tion of collagen-digesting enzymes10.
In addition, vitamin C and other nutri-
ents can almost completely inhibit the
multiplication of HIV11, 12 and induce
cell death (apoptosis) in virus-induced
malignant cells13. 

These findings are significant, since they
establish micronutrient supplementation
as an effective approach to fight AIDS –
irrespective whether AIDS is caused by
HIV or not. Thus, while the scientific
debate about the causes of AIDS contin-
ues14, the lives of AIDS patients are no
longer compromised by it.

The need for effective, safe and afford-
able public health approaches to the

AIDS epidemic is particularly compelling
given the failure of pharmaceutical
options. Despite representations by the
manufacturers of ARVs and some
media, these drugs can not cure AIDS. In
fact, nowhere in the world have ARVs
been allowed to be registered as a cure
for AIDS. While ARVs are known not to
cure AIDS, they are associated with
severe side effects. One of the target
organs of ARVs is the bone marrow
where they exert direct damage to the
production site of immune cells, causing
or aggravating immune deficiencies. As
a direct result, patients taking ARVs are
prone to other infectious diseases,
including tuberculosis and opportunistic
infections15, 16. These diseases develop
in addition to other frequent side-effects
of ARVs related to their cytotoxicity,
including failure of the liver, heart, kid-
neys and other organs.

Particularly in sub-Saharan Africa and
other developing regions of the world,
the neglect of micronutrients as an effec-
tive, safe and affordable approach in the
fight against AIDS continues to threaten
the lives of tens of millions of people and
the economies of entire nations. 

Given the urgency of this situation, a
comprehensive approach utilizing a
nutritional intervention is required to
help control AIDS and – if possible –
improve the health and life-expectancy
of AIDS patients. Therefore, our objec-
tive was to evaluate the efficacy of a sci-
ence-based micronutrient programme
as the foundation of an affordable public
health strategy to combat AIDS. We
were particularly interested in the poten-
tial health benefits of micronutrient sup-
plementation in people with AIDS who
were HIV positive and who did not take
ARV medication. 

Here we document the comprehensive
health benefits of people living with
AIDS from short-term micronutrient sup-
plementation provided as part of a com-
munity health programme in South
Africa.

PROGRAMME SETTINGS

In the community health education pro-
gramme conducted by the South
African National Civic Organization
(SANCO) in Khayelitsha, a township of
Cape Town, HIV positive people with
AIDS were identified by community
health professionals.

One hundred HIV positive men and non-
pregnant women were included in the
programme. They were over 13 years of
age, had advanced AIDS symptoms
(CDC stage 2 or 3) including ulcers,
lymph swelling, skin rashes, joint pain,
wounds and sores, colds and flu, nau-
sea or vomiting, fatigue, depression,
headache and numbness or tingling in
the hands or feet. People who were cur-
rently taking or had been taking ARVs in
the past were not included in this evalu-
ation because their immune system was
already compromised by the immune-
suppressing effect of these drugs. 

Of the 100 participants who initially
started this programme, 56 completed
all three examinations and question-
naires. This is a remarkable number
considering the obstacles of conduct-
ing such documentation as a part of an
open community health programme in
a township. Specific challenges came
from special interest groups promoting
ARV drugs who tried to dissuade the
patients from participating in this health
programme. 

MMAATTEERRIIAALLSS  AANNDD  
MMEETTHHOODDSS

The nutritional supplement pro-
gramme consisted of a defined com-
bination of micronutrients: 

VVIITTAAMMIINNSS::  
· vitamin C (ascorbate), 
· vitamin B-1 (thiamine), 
· vitamin B-2 (riboflavin), 
· vitamin B-3 (nicotinate), 
· vitamin B-5 (pantothenate), 
· vitamin B-6 (pyridoxine), 
· vitamin B-12 (cyanocobalamin),
· folic acid, · biotin, · beta-carotene, 
· vitamin D (cholecalciferol), 
· vitamin E (alpha-tocopherol); 

MMIINNEERRAALLSS  AANNDD  TTRRAACCEE  EELLEEMMEENNTTSS::
· magnesium, · calcium, · potassium,
· phosphate, · zinc, · manganese, 
· copper, · selenium, · chromium, 
· molybdenum; 

AAMMIINNOO  AACCIIDDSS::  
· L-lysine, · L-proline, · L-arginine,
· L-carnitine, · L-cysteine, 
· N-Acetylcystein, · Taurin; 

OOTTHHEERR  MMIICCRROONNUUTTRRIIEENNTTSS::
· green tea leaf extract, 
· citrus bioflavonoids, 
· inositol, · coenzyme Q-10;

TThhiiss  mmiiccrroonnuuttrriieenntt  pprrooggrraammmmee  iiss  
ffrreeeellyy  aavvaaiillaabbllee  ttoo  aallll  ggoovveerrnnmmeennttss  
iinn  ddeevveellooppiinngg  ccoouunnttrriieess..

AIDS patients, for whom this immune system illness is no longer a death sentence, have been able to lead a
normal life again only a few weeks after starting this micronutrient programme. None of them have taken phar-
maceutical AIDS drugs. Many decided to publicise their experiences at a press conference in Cape Town.

The ARV drug is so
toxic that bottles of it
produced for research
purposes bear the
skull symbol – as a
sign of the highest
degree of toxicity.

MMIICCRROONNUUTTRRIIEENNTT  PPRROOGGRRAAMMMMEE
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The community health programme con-
ducted by SANCO Khayelitsha is based
on a broad educational approach about
the role of nutrition and micronutrients
in helping to improve health in general
and immune function in particular.
Those members of the community
affected by AIDS were offered a
micronutrient programme that had
been donated to SANCO Khayelitsha by
the Dr. Rath Health Foundation. In addi-
tion to the general educational material
the participants received an information
sheet detailing the role of micronutri-
ents in the body.  

HEALTH AND NUTRITIONAL
ASSESSMENT

Upon entry into the nutritional pro-
gramme, the participants were exam-
ined by a physician. In addition, their
health status was further assessed with
the aid of a bilingual questionnaire
grading their symptoms on a scale of 0
to 4 (0 = no symptoms, 1 = mild, 2 =
medium, 3 = advanced, 4 = severe). The
symptoms included fever, diarrhoea,
cough, weight-loss, TB, and opportunis-
tic infections associated with AIDS-
defining diseases for Africa20,21,22.
Among other physical symptoms
assessed were: swollen glands, joint
pain, numbness in the hands or feet,
nausea or vomiting, headache, bloating,
irregular heart beat, oral sores and dis-
comfort, gum bleeding, loose teeth,
eyes burning or itching, eyes sensitive
to light, blurred vision, wounds that
would not heal, dry or itchy skin, skin
bruises, muscle cramps, cold hands or
feet, sweating without work or exertion,
unusual thirst, and colds. Indicators of
general well-being recorder were: nerv-
ousness, irritation, anxiety, depression,
insomnia, loss of appetite, fatigue, dizzi-
ness, memory loss.

At 4 and 8 weeks participants were re-
examined by a physician. Their current
health status was reassessed on the
graded questionnaire described above.
The participants were also questioned
about the composition and frequency of
their daily meals. These included
among others corn, white bread, brown
bread, rice, noodles, milk, fish, chicken,
red meat, cereals, hot chips, sweets,
sweet potatoes, green peppers, salads,
lemons, oranges, tomatoes, bananas,
apples, grapes, and nuts.

The daily micronutrient supplementa-
tion was associated with a statistically
significant decrease of fever, diarrhoea,
persistent cough, weight loss and TB
symptoms. This is a highly significant
fact since these five symptoms were
defined by the 1985 WHO reference con-
ference in Bangui, Central Africa, as
“AIDS-defining”. 

The specific results for each of these
symptoms were as follows: Micro-
nutrient supplementation was associ-
ated with a rapid and statistically signif-

icant reduction (p=0.0001) in the severi-
ty of fever, chills and excessive sweat-
ing which decreased by 52% after 4
weeks and continued throughout the 8
week period. These findings are sum-
marized in Figure 1. 

Daily intake of micronutrient supple-
ments decreased diarrhoea by 50% after
4 weeks and 51% after 8 weeks, which
was also statistically significant
(p=0.003). These results are document-
ed in Figure 2 . 

As shown in Figure 3, weight-loss in
people with AIDS who supplemented
their daily diet with micronutrients was
significantly reduced by up to 70% after
8 weeks of intake (p= 0.0001).

Micronutrient supplementation was
associated with a significant decrease in
the severity of coughs by 33% after 4
weeks and by 39% after 8 weeks (p=
0.007) as presented in Figure 4. 

In those participants who were also
infected with TB (18 patients), the daily
intake of micronutrients decreased the
severity of TB-related symptoms by 40
% after 4 weeks and 61% after 8 weeks
(Figure 5 ), which was also a statistically
significant result (p=0.02).

In addition, fungal and other oppor-
tunistic infections frequently accompa-
nying AIDS were present in 9 partici-
pants of the micronutrient programme.
Severity of these opportunistic infec-
tions was 76% lower after 4 weeks and
89% lower after 8 weeks of micronutri-
ent intake. This result too was statistical-
ly significant (p= 0.009), as represented
in Figure 6 . 

Other AIDS related symptoms – outside
those of the Bangui definition – also sig-
nificantly improved under the micronu-
trient programme. These results are
summarized in Table 1. The severity of
colds decreased by 45% after 4 weeks
and 35% after 8 weeks of vitamin intake

(p=0.001). Lymphadenopathy (swelling
of lymph nodes) decreased by 57% after
4 weeks and by 67% at the end of 8
weeks of nutritional supplementation.
This change was statistically significant
(p= 0.006).

AIDS is also accompanied by mental
health problems, especially depression,
fatigue as well as frequent headaches.
The results presented in Table 1 indicate
that all these symptoms improved after
4 and 8 weeks on the vitamin pro-
gramme. After 4 and 8 weeks of
micronutrient supplementation the
severity of depression decreased by 48%
and 47% respectively (p< 0.0001).
Occurrence of fatigue decreased by 60%
after 4 weeks and 68% after 8 weeks on
the micronutrient programme. These
results were statistically significant as
well (p<0.0001). Headaches decreased
by 38% after 4 weeks and 35% after 8
weeks on the micronutrient programme.

Signs of neuropathy, such as pain and
numbness in the fingers and feet was
scored lower after 4 and 8 weeks on the
micronutrient programme (54% and 56%
respectively) compared to the pro-
gramme entry (p<0.0001). Also joint pain
score was lower by 49% and 54%,
respectively after 4 and 8 weeks of vita-
min supplementation and these changes
too were statistically significant
(p<0.0001).

During micronutrient supplementation
there was a notable effect on the heal-
ing of wounds and sores that had per-
sisted for months prior to entering the
vitamin programme. The severity of
these lesions decreased after 4 weeks of
taking micronutrients by 59% and after
8 weeks by 84%, which was a statistical-
ly significant difference (p=0.004). In
addition, the severity and appearance of
skin rashes decreased by 37% already
after 4 weeks and by 64% after 8 weeks
on the programme, which also reached
statistical significance (p=0.04). 
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Skin Rashes
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1,51 37

1,30 48

1,18 60

1,55 38

1,23 54
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1,50 35

1,43 67

1,42 84

1,25 64

1,41 47
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1,62 35

1,20 56

1,31 54

Symptom

Table1. Changes in severity of Other AIDS-Related Symptoms Before (0 Weeks),
After 4 Weeks and 8 Weeks of Taking Nutritional Supplements

Column one documents the number of participants associated with each symptom.
Column two reflects the average severity of these AIDS related symptoms expressed as the average values of the symptom scores as
assessed in the questionnaire and described in the section Materials and Methods.
Column three shows the percentage decrease in severity of AIDS-related symptoms af-ter 4 weeks and 8 weeks of taking nutritional 
supplements.
The last column shows the statistical analysis from the evaluation of the improvements of symptoms from the beginning of the 
programme to week 8. Values with p<0.05 were considered statistically significant.

Number of
Participants
Affected

Symptom Severity
Before Taking
Nutritional
Supplements  

Symptom Severity After Taking
Nutritional Supplementation of

4 weeks 8 weeks

Score % Score % Score % p value



127

M A T T H I A S R A T H ,  M . D . :  R O A D M A P T O H E A L T H

The healing of AIDS related wounds dur-
ing the micronutrient programme was a
particularly obvious and objective obser-
vation. Figure 7 documents the changes
of such an AIDS-related wound – an
infected ulcer on the neck of a woman
living with AIDS – before and after 4
weeks of vitamin supplementation.  

The results of the community nutrition
programme presented in this report
show that a daily supplementation of
vitamins, minerals and other essential
nutrients significantly reversed all the
symptoms that define AIDS, namely
fever, weight loss, diarrhoea, and per-
sistent coughs, and it decreased the
severity of tuberculosis. 

This nutritional health programme also
helped to improve other AIDS related
symptoms including fungal and other
opportunistic infections, sores, colds,
nausea, fatigue, depression, headache,
skin rashes, swollen glands, joint pain
and numbness in hands or feet. 

Previous intervention studies with vita-
mins and other micronutrients in AIDS
patients have used single vitamins or a
combination of a few micronutrients 9.
Notably, in certain studies a combina-
tion of vitamins C and E was shown to
reverse the damaging effects of ARVs in
HIV infected adults 20. The same combi-
nation of vitamins was shown to reduce
viral load and the damage from oxida-
tive stress in AIDS patients 21. 

In another nutritional study, vitamin C in
combination with N-acetyl cysteine – a
bio-available form of the amino acid

Figure 4:
Changes in severity of per-
sistent cough in people with
AIDS before and after 4 and 8
weeks of micronutrient sup-
plementation. 

Figure 3: 
Changes in severity of weight
loss in people with AIDS
before and after 4 and 8
weeks of micronutrient sup-
plementation.

Figure 1:
Changes in severity of fever,
chills, and excessive sweat-
ing in people with AIDS
before, after 4 and 8 weeks of
micronutrient supplementa-
tion (n = number of partici-
pants experiencing these
symptoms before and during
the programme). p = statisti-
cal significance*

Figure 2:
Changes in severity of diar-
rhea in people with AIDS
before and after 4 and 8
weeks of micronutrient sup-
plementation.

AAllll  ffiivvee  kkeeyy  ssyymmppttoommss  ooff  AAIIDDSS  mmaarrkkeeddllyy  ddiimmiinniisshheedd  iinn
tthhee  ccoouurrssee  ooff  sseevveerraall  wweeeekkss’’  mmiiccrroonnuuttrriieenntt  pprrooggrraammmmee::

DDIISSCCUUSSSSIIOONN

Figure 7: 
Micronutrient supplementation and wound healing:
These pictures document the neck ulcer of a young
woman living with AIDS before (top) and after 4
weeks (above) on the micronutrient programme. The
wound infection (white area in the top picture) had
completely disappeared after 4 weeks of vitamin
intake. The wound itself, visible as a deep hole (top)
had almost been completely closed (above). No such
effect has been documented with antiretroviral drugs
(ARVs). 
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cysteine – was reported to improve the
immune response and lower the viral
load in patients with advanced AIDS 22.
Other studies conducted in Durban,
South Africa examined the effects of
vitamin A supple-mentation on the mor-
bidity and mortality of HIV infected
mothers with AIDS and their children.
Among all children, those receiving vita-
min supplements had a 30% lower over-
all morbidity – i.e. a 30% lower risk to
develop diarrhoea, lower and upper res-
piratory tract in-fections and rashes –
compared to the control group 5. 

The health programme documented
here differs from the above studies in
the use of a defined combination of
micronutrients targeting AIDS-defining
symptoms. Since these symptoms
determine the quality of life of people
living with AIDS as well as their life
expectancy, the findings reporteddings reported
here have a potential to halt the othhere have a potential to halt the oth--
ererwise deadly course of this disease. 

The findings of this community health
programme are even more important,
since no study with ARVs or any other
pharmaceutical drug has ever shown
the reversal of AIDS-defining symp-
toms. Thus, in the absence of pharma-
ceutical drugs that can cure AIDS, the
encouraging health benefits of this pilot
nutrient programme have important
implications for the control of AIDS. 

MMiiccrroonnuuttrriieenntt  ssuupppplleemmeennttaattiioonn  ooffffeerrss
aann  eeffffeeccttiivvee,,  ssaaffee  aanndd  aaffffoorrddaabbllee
aapppprrooaacchh  ttoowwaarrddss  tthhee  gglloobbaall  ccoonnttrrooll  ooff
AAIIDDSS..  IInn  ddeevveellooppiinngg  ccoouunnttrriieess  mmiiccrroonnuu--
ttrriieennttss  ccoommbbiinneedd  wwiitthh  ggeenneerraall  ffoooodd
pprrooggrraammmmeess  sshhoouulldd  ffoorrmm  aann  eesssseennttiiaall
ppaarrtt  ooff  ppuubblliicc  hheeaalltthh  ssttrraatteeggiieess  ttoo  ssuucc--
cceessssffuullllyy  ffiigghhtt  iimmmmuunnee  ddeeffiicciieenncciieess,,
iinncclluuddiinngg  AAIIDDSS..  TThhee  iimmmmeeddiiaattee  iimmppllee--
mmeennttaattiioonn  ooff  tthheessee  ffiinnddiinnggss  bbyy  nnaattiioonnaall
ggoovveerrnnmmeennttss  aass  wweellll  aass  tthhee  WWHHOO  aanndd
ootthheerr  iinntteerrnnaattiioonnaall  oorrggaanniizzaattiioonnss  wwiillll
ssaavvee  mmiilllliioonnss  ooff  lliivveess  ––  aanndd  iitt  pprroovviiddeess
vvaalluuaabbllee  ttiimmee  ffoorr  tthhee  iinntteerrnnaattiioonnaall
rreesseeaarrcchh  ccoommmmuunniittyy  ttoo  ffiinndd  aa  llaassttiinngg
ssoolluuttiioonn  ttoo  eenndd  AAIIDDSS..

We would like to recognize SANCO
Khayelitsha and the entire SANCO
Organization for having launched this
important community health pro-
gramme. We would like to thank the
following individuals for their assis-
tance in this programme: T. Bottoman,
R.Gool, M. Holtrop, H. Kura, R.
Langner, S. Langner, W. Maggott, S.
Mkosi, N. Mkubekeli, M. Ndibongo, Dr.
D. Saka, T. Xaso. 

1. Stryer L (ed), Biochemistry, 4th Edition, WH Freeman and
Company, New York.  2000.

2. Beisel WR. Single nutrients and immunity, Am J Clin Nutr
1982; 35: 417-468. 

3. Fraker PJ , Caruso R, Kieszenbaum F. Alteration of the immune
and nutritional status of mice by synergy between zinc defi-
ciency and infection with Trypanosoma cruzi,  J Nutr 1982;
112: 1224- 1229.

4. Linder MC. Nutritional Biochemistry and Metabolism with
Clinical Applications, Appleton & Lange, Norwalk, Connecticut,
1991.

5. Coutsoudis A., Bobat R. A., Coovadia H. M., Kuhn L., Tsai W.
Y., Stein Z. A. The effects of vitamin A supplementation on the
morbidity of children born to HIV-infected women. Am J Public
Health 1995; 85: 1076-1081.

6. Fawzi W. W., Msamanga G. I., Spiegelman D., Urassa E. J.,
McGrath N., Mwakagile D., Antelman G., Mbise R., Herrera G.,
Kapiga S., et al. Randomised trial of effects of vitamin supple-
ments on pregnancy outcomes and T cell counts in HIV-1-
infected women in Tanzania. Lancet 1998;  351: 1477-1482.

7. Fawzi W. W., Msamanga G. I., Spiegelman D., Wei R., Kapiga
S., Villamor E., Mwakagile D., Mugusi F., Hertzmark E., Essex
M., Hunter D. J. A randomized trial of multivitamin supple-
ments and HIV disease progression and mortality. N Engl J
Med 2004; 351: 23-32.

8. Jiamton S., Pepin J., Suttent R., Filteau S., Mahakkanukrauh B.,
Hanshaoworakul, W., Chaisilwattana P., Suthipinittharm P.,
Shetty P., Jaffar S. A randomized trial of the impact of multiple
micronutrient supplementation on mortality among HIV-infect-
ed individuals living in Bangkok. Aids 2003; 17: 2461-2469.

9. Tang, A. M., Lanzillotti, J., Hendricks, K., Gerrior, J., Ghosh, M.,
Woods, M., Wanke, C. Micronutrients: current issues for HIV
care providers. Aids 2005;  19: 847-861.

10. Rath M, Pauling L, Plasmin-induced proteolysis and the role of
apoprotein-a , lysine and synthetic lysine analogues, J
Orthomol Med 1992;  7: 17.

11. Harakeh S, Jariwalla RJ, Pauling L. Suppression of human
immunodeficiency virus repli-cation by ascorbate in chronical-
ly and acutely infected cells. Proc Natl Acad Sci U S A. 1990;
87: 7245-7249.

12. Harakeh S, Niedzwiecki A, Jariwalla RJ. Mechanistic aspects of
ascorbate inhibition of human immunodeficiency virus. Chem
Biol Interact 1994;  91: 207-215.

13. Harakeh S. Diab-Assaf M, Niedzwiecki A, Khalife J, Abu-El-
Ardat, Rath M, Apoptosis Induction by Epican Forte in HTLV-1
Positive and Negative Malignant T-Cells, Leukemia Research,
2006; in print 

14. Duesberg P., Koehnlein C., Rasnick D. The chemical bases of
the various AIDS epidemics: recreational drugs, anti-viral
chemotherapy and malnutrition. J Biosci  2003; 28: 383-412.

15. Abresca N, Abbraccio MD, Figoni M, Busto A, Maddaloni A, De
Marco M, Hepatotoxicity of antiretroviral drugs, Current
Pharmaceut. Design, 2005; 11: 3697-3710.

16. Habtegiorgis A, Gebreyesus S, Mulugeta E. Evaluation of anti-
retroviral treatment in two private medical centers in Addis,
Ethiopia. Ethiop Med J. 2003; 41: 345-351. 

17. De Cock K. M., Selik R. M., Soro B., Gayle H., Colebunders R. L.
For debate. AIDS sur-veillance in Africa: a reappraisal of case
definitions. Brit Med J 1991; 303: 1185-1188.

18. Weniger B. G., Quinhoes E. P., Sereno A. B., de Perez M. A.,
Krebs J. W., Ismael C., Sion F. S., Ramos-Filho C. F., de Sa C.
A., Byers R. H., and et al. A simplified surveillance case defini-
tion of AIDS derived from empirical clinical data. The Clinical
AIDS Study Group, and the Working Group on AIDS case def-
inition. J Acquir Immune Defic Syndr 1992; 5: 1212-1223.

19. World Health Organization Provisional WHO clinical case defi-
nition for AIDS. Weekly Epidemiological Records March, 7,
1986; 10:  72-73.

20. de la Asuncion JG, del Olmo ML, Sastre J, Millan A, Pellin A,
Pallardo FV et al. AZT treatment induces molecular and ultra-
structural oxidative damage to muscle mitochondria.
Prevention by antioxidant vitamins. J Clin Invest 1998; 102: 4-
9.

21. Allard JP, Aghdassi E, Chau J, Tam C, Kovacs CM, Salit IE et al.
Effects of vitamin E and C supplementation on oxidative stress
and viral load in HIV-infected subjects. AIDS  1998;12: 1653-
1659.

22. Muller F, Svardal AM, Nordoy I, Berge RK, Aukrust P, Froland
SS. Virological and immunological effects of antioxidant treat-
ment in patients with HIV infection. European J Clin Invest
2000; 30: 905-914.

AACCKKNNOOWWLLEEDDGGMMEENNTTSS

RREEFFEERREENNCCEESS

Figure 5:
Changes in severity of TB
symptoms before and after 4
and 8 weeks of micronutrient
supplementation in people
with AIDS who had also been
diagnosed with TB.

Figure 6:
Changes in severity of fun-
gal and opportunistic infec-
tions in people with AIDS
before and after 4 and 8
weeks of micronutrient sup-
plementation. 

* The p-value (significance) is a statistical value. It expresses whether a result is accidental or not. The smaller
the p-value, the more certain it is that the measured findings are not due to chance occurrences, but can be
regarded as scientifically proven. p-values smaller than 0.05 are highly significant, that is, unequivocal. p-val-
ues lower than 0.001 are statistically significant and are regarded as certain.
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