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The spontaneous healing of cancer is a phenomenon that has been observed for hundreds and thousands of years and after
having been the subject of many controversies, it is now accepted as an indisputable fact. A review of past reports demonstrates
that regression is usually associated with acute infections, fever, and immunostimulation. It is stated that in 1891, William Coley
of New York’s Memorial Hospital developed the most effective single-agent anticancer therapy from nature, which faded into
oblivion for various reasons. Cancer therapies have been standardized and have improved since Coley’s day, but surprisingly
modern cancer patients do not fare better than patients treated 50 or more years ago as concluded by researchers in 1999. This
article peeks into the history of immunostimulation and the role of innate immunity in inducing a cure even in advanced stages
of malignancy. The value of Coley’s observation is that rather than surviving additional years with cancer, many of the patients
who received his therapy lived the rest of their lives without cancer. In our relentless efforts to go beyond nature to fight cancer,

we often overlook the facts nature provides to heal our maladies.
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INTRODUCTION

The word spontaneous implies “without any apparent
cause,”l'l and regression is defined as a decrease in the
size of the tumor or in the extent of cancer in the
body according to the national cancer institute (NCI).”
Spontaneous regression occurs in most types of cancer and
was recorded in the medical literature as early as 1742.F
The standard definition of spontaneous regression as “the
partial or complete disappearance of a malignant tumor
in the absence of treatment or in the presence of therapy
considered inadequate to exert a significant influence on
the disease” was composed by Dr. Tilden Everson and
Dr. Warren Cole in the 1960s,Yl with the further requirement
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that the original presence of cancer was proven by the
microscopic examination of tissues.?!

Spontaneous regression of cancer is not a rare occurrence
as thought to be; in an average month during 2002, medical
journals published more than four articles on the subject.

Cancer is probably the deadliest of human ailments. Cancer
fatalities account for 12% of all deaths worldwide each
year.! Across the globe, 10 million people are diagnosed
with cancer annually and almost 7 million die from cancer.
The global cancer rates could increase to 15 million by
2020.58

HISTORY OF SPONTANEOUS REGRESSION

Spontaneous tumor regression is a phenomenon that has
been observed for hundreds if not thousands of years.
Although the term spontaneous implies “without any
apparent cause,” a review of reports demonstrates that
regression generally coincides with acute infections.!
Savarrio et al claimed to report the first ever case of
spontaneous regression of a neoplasm of the oral cavity
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of the subset of non-Hodgkin’s lymphomas known as Ki-1
anaplastic large cell lymphoma (ALLCL). King ez a/. reported
a case of complete spontaneous regression of metastatic
cutaneous melanoma with parotid and neck lymph node
metastases.”!

The phenomenon of spontaneous regression is also
known as St. Peregrine tumor. Peregrine Laziozi (1265—
1345), a young priest, was afflicted with cancer of the
tibia requiring amputation of the leg; the lesion grew
to a point where it broke through the skin and became
severely infected. Miraculously, by the time his operation
was due his physician was astonished to observe that there
were no signs of the tumor. St. Peregrine’s tumor never
returned.™” Although numerous cases of spontaneous
tumor regression have been published over the last several
hundreds of years, such reports have become rare in the
current medical literature;!"! virtually all of these reports
note regression concomitant with infections including
diphtheria, gonorrhea, hepatitis, influenza, malaria, measles,
smallpox, syphilis, and tuberculosis as well as various other
pyogenic and nonpyogenic infections. Observation of this
non-specific effect led to the emergence of active cancer
immunotherapies by the 1700s.["!'"]

In 1891, a young bone surgeon at New York Memorial
Hospital began his search for a new approach to cancer
treatment, after the loss of his very first patient to cancer.
Serendipitously, he discovered the record of an immigrant
patient who presented with an egg-size sarcoma on his
left cheek.'"” The sarcoma was operated on twice and
still recurred as a 4.5-inch grape-like cluster below his
left ear. The extensive wound after surgery could not be
closed and skin grafts were unsuccessful. Ironically, this
failure to close the wound would play a key part in the
patient’s eventual cure. The tumor progressed and a final
operation only partially removed the tumor; the wound
became severely infected with erysipelas by Streptococcus
pyogenes and the patient developed a high fever. Little could
be done to stop the infection, yet surprisingly, after each
attack of fever the ulcer improved; the tumor shrank, and
finally disappeared completely. On a subsequent review,
the patient, still bearing a large scar from his previous
operations, had no trace of cancer and claimed excellent
health since his discharge— 7 years previously.'"!?

Coley suspected that somehow the infection was
responsible for the miraculous cure. He later realized that
the patient’s activated immunity in response to the acute
infection was the key factor in cancer regression. He
decided to put his theory to the test and infected his next
10 patients with erysipelas.'"l Problems with this approach
soon became apparent; sometimes it was difficult to induce
an infection, other times there was a strong reaction and

the disease regressed. However, occasionally, the infection
was fatal. Due to its unpredictability, he developed a
vaccine containing two killed bacteria, the Gram-positive
Streptococcns pyogenes and the Gram-negative Serratia
marcescens. Experimental work at the time suggested that the
latter bacteria increased the virulence of the former." In
this way, he could simulate an infection with inflammation,
chills, and fever without worrying about the risks of an
actual infection. This vaccine became known as “Coley’s
toxins.” Coley stressed that the technique of administration
and the ability of the vaccine to induce mild to moderate
fever was of paramount importance in the regression of
cancer.™ He successfully used his vaccine, in treating a
man bedridden with an inoperable sarcoma involving the
abdominal wall, pelvis, and bladder. The sarcoma regressed
completely and the patient was followed up until his death
from a heart attack 26 years later.!"!

Coley worked in the Department of Bone Service at
the hospital, later becoming its chief in 1915, and her
fathers discovery was further pioneered by Helen Coley
Nauts Coley’s vaccine was widely and successfully used by
other contemporaries for sarcomas as well as carcinomas,
lymphomas, melanomas, and myelomas.'”! Coley’s
immunotherapy regimen was so outstanding that even
when applied to patients in their final stages of disease,
some remarkable recoveries were obtained, with patients
often outliving their cancer.!'"""* Coley was considered
to have treated more sarcoma patients than any other
physician up to that time.['”

STIMULATED IMMUNOTHERAPY

Martha Tracy who formulated many of Coley’s vaccine
observed that the most effective formulation was the one
that induced both local and systemic reactions.!"”

Coley considered several points crucial to a patient’s
survival. First and foremost was to simulate a naturally
occurring acute infection, and thus, inducing a fever was
essential. Injections were optimally administered daily
or every other day for the first month or two. To avoid
immune tolerance to the vaccine, the dosage was gradually
increased over time depending on the patient response. The
vaccine was injected directly into the primary tumor and
metastases when accessible. Finally, a minimum 6-month
course of weekly injections was followed to prevent disease
recurrence. Ensuring a prolonged follow-up was the most
difficult part of the treatment.!

In the past, coincidental infections had in fact inspired
a wide variety of rudimentary cancer immunotherapies.
Coley also discovered that many past physicians had
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used these infections to the advantage of their patients.
Cancer immunotherapy was practiced thousands of
years ago. In the writings of the Ebers Papyrus (c 1550
BC), attributed to the great Egyptian physician Imhotep
(c 2600 BC), the recommended treatment for tumors
(swellings) was a poultice followed by an incision which
would result in infection of the tumor and therefore its
regression.” By the 1700 and 1800 AD, crude forms
of cancer immunotherapy became widely known and
accepted.

Before Coley’s discovery of his killed vaccines, using live
bacteria to initiate an infection was a risky experiment
between life and death. Coley emphasized that the
induction of fever was the key aspect of his treatment, a
strong febrile reaction was the symptom most associated
with tumor regression. A retrospective study of the
patients with inoperable soft tissue sarcomas treated
with Coley’s vaccine found a superior 5-year survival in
patients whose fevers averaged 38—40°C, compared with
those having little or no fever (38°C) during treatment
(60% vs. 20%).>

The greatest value of Coley’s Toxins is evident in the lives
of patients who received the therapy. Rather than surviving
additional years with cancer, many of these patients lived
the rest of their lives without cancer.**

The last recorded use of Coley’s Toxins anywhere in the
world was in China in the 1980s as a primary therapy for
cancer in an adult male who had terminal liver cancer
involving large tumors in both lobes of the liver; he received
68 injections of Coley’s Toxins in 34 weeks. By the end of
this course of treatment, all of the tumors had completely
regressed.”!

To most members of the medical community, non-surgical
approaches to the treatment of cancer were simply of
little interest. While most readers ignored Coley’s articles,
a number of independently minded doctors began to
make use of the new cancer treatment. Before the turn of
the 20th century, at least 42 physicians from Europe and
North America had reported cases of cancer that had been
successfully treated with Coley’s Toxins.*!

Stimulated immunotherapies ran a natural death in the
latter half of the 20™ century due to a number of reasons.
First, with the newer concept of asepsis, cancer surgery
like any other operation became a sterile procedure with
fewer postsurgical infections especially after Lister’s aseptic
techniques in the late 1800s. Second, by the time of Coley’s
death in 1936, radiotherapy was an established treatment for
cancer and chemotherapy was slowly gaining acceptance.
Such therapies though highly immunosuppressive could

more easily be standardized than Coley’s approach. Third,
the administration of antibiotics further reduced the
incidence of postsurgical infections and antipyretics came
into routine use to eliminate fever and discomforting
symptoms of an immune response, and the lastly due to an
unfavorable approach of the medical industrial regulatory
complex of the 1960s.1%1

Cancer therapies have been standardized and have
improved since Coley’s day, but these improvements in
treatment have resulted for the most part in prolonging
the disease rather than curing it. For example, when
the American Cancer Society claims, “Today, far more
than half of all cancers are curable,”™ it is referring
to the fact that about 60% of patients diagnosed with
cancer during the period 1989-96 survived for at least 5
years.”®! According to the National Cancer Institute, the
5-year survival rate includes persons who survive for 5
years after diagnosis, whether in remission, disease-free
state, or under treatment.”'This concept is far away from
the ideal of achieving a cure for a disease-free state.”
To this day, eatlier diagnosis is the single most important
contributing factor in the observed increase in 5-year
survival rates.”! Presently, the medical literature has
dropped its duration of cancer survival rates from an
older standard of 5 years to a mere 3 years and hence is
the increase in the percentage of survival rates.P!

Though modern therapies have added some years to the
life of the average cancer patient, they have not reduced
the patient’s chances of dying from the disease. In fact,
a resident of the United States is more likely to die of
cancer today (225.4 per 100,000) than in 1950s (195.4 per
100,000).522

The primary cancer therapies, namely, surgery, radiotherapy,
and chemotherapy, widely accepted and practiced have
their own pitfalls. The risks, deficiencies, cost, specialized
skills, and medical ethics are often associated with these
procedures. Even surgery, the most acceptable of the three
in treatment of most tumors, has resulted in an ethical
dilemma. Every time an incision is made into cancerous
tumor, with even the least invasive type of incision called
the needle biopsy, there is a risk of spreading the disease
due to cancer cells entering the bloodstream or becoming
implanted in the surrounding tissue. There are at least 10
published cases of tumors arising along the route taken
by a biopsy needle.? Surgical excision usually done with
an intention to cure also removes the protective barrier or
the wall, body builds itself to protect itself from cancer
metastasis. Surgery and the subsequent healing process
greatly increases the risk of death by metastasis in certain
cancer patients by disrupting tumor integrity, facilitating
metastasis, directly seeding the tumor, inducing local
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angiogenesis, immune suppression, and enhancement
of tumor growth.’ Surgical stress also greatly enhances
metastasis by increasing the expression of proteinases in
the target organ of metastasis, metastasis being the primary
concern of fatality in cancer patients.*"

The effects of radiation are often temporary and have
little impact on survival rates. One study of 3,000 breast
cancer patients found that those receiving radiation
in addition to surgery did no better than patients who
received surgery alone.” The great disadvantage of
radiation therapy is the same as that with surgery; it
is simply not effective in the control of widely spread
cancer. Chemotherapy and radiotherapy to some extent
are highly immunosuppressive and therefore infections
in these patients do not lead to any immunostimulation.
Addition of antibiotics further deprives these patients
of the benefits of an immune response and subsequent
regression if any.*!

Chemotherapy for head and neck cancer may result in
a temporary reduction in the tumor size but has not
translated into increased survival, control of the primary
tumor, or decreased incidence of metastasis.”!! The FDA
has approved more than 80 anticancer drugs, 40 of which
are chemotherapeutic agents. These drugs interfere with
cell division, an essential activity of the immune system,
thereby profoundly suppressing the magnitude and the
effectiveness of immune responses.” Hence the ability
of the body to protect itself against an existing cancer is
weakened; they are also neocarcinogenic which can lead to
the development of new cancers that did not exist prior to

the administration of chemotherapy.

To effectively control the spread of cancer after the
destruction or removal of the primary tumor, a systemic
therapy is needed that can be delivered to the entire body
that can destroy cancer wherever it might be lurking, This
can be delivered by an active immune system of the patient
by activating its immense potential.

DISCUSSION

Spontaneous regression is a well-authenticated and
natural phenomenon. Its study may lead us to a better
understanding of the natural history of neoplastic disease
which so commonly progtesses but rarely regresses.”” The
comparative rarity of spontaneous regressions today may
result from the immunosuppressive nature of conventional
cancer therapies.! The spontaneous healing of cancer,
after having been the subject of many controversies, is
now accepted as an indisputable fact. The percentage
of spontaneous regression as quoted by Boyers is 1 in

80,000 and 1 in 100,000 by Bashford; it may be subjected
to criticism but proves a remarkable fact that cancer is not
an irreversible process.’

Regression is more commonly associated with groups of
tumors like the embryonal tumors in children, carcinoma of
the female breast, chorionepithelioma, adenocarcinoma of
the kidney, neuroblastoma, malignant melanoma, sarcomas,
and carcinoma of the bladder and skin.P

The impediment toward the spontaneous healing of
cancer is due to the failure of recognition of cancer cells
as non-self and dangerous by our immune system and
hence it’s subsequent escape to establish the disease, as
well as the nature of contemporary cancer therapies which
trigger metastasis, suppress immune responses as well as
compound any existing immune deficiency. The other
major drawback is that primary cancer therapies especially
the systemic ones are unable to differentiate between
normal and abnormal, and therein lies their potential to
harm.” The disturbance of tumor such as biopsy and
surgical procedures cause a greatly increased number of
cancer cells to enter the bloodstream, while most medical
intervention (especially chemotherapy) suppresses the
immune system. This combination is a recipe for disaster. It
is the metastases that kill, while primary tumors in general,
and those in the breast in particular, can be relatively
harmless. These findings have been confirmed by recent
research which shows that surgery, even if unrelated to the
cancer, can trigger an explosive spread of metastases and
lead to an untimely end.P”!

So how can we help our system recognize tumor cells
as “tumor cells” and aid in natural and biologic defence
against cancet.

Infectious agents are present in nature that can cause
cancer but we should also remember the dual role they
play in preventing cancer. Acute infectious agents are a
natural source of immunostimulants that challenge our
immune system from time to time as well as pep it up
to confront newer challenges evolution brings about like
cancer.'*! [Figure 1] Cancer is a disease that springs up
from within; it is a disease of our genes and inherited or
acquired deficiencies in genome maintenance systems
contribute significantly to the onset of cancer.*? Though
all of us develop cancer cells in our life time, not all of us
develop cancer. The proportion of risk of cancer varies
from person to person and the individuals’ exposure to
common febrile infections as shown by epidemiologic
studies. What helps the majority safe guard against cancer?
Do acute infections have a direct and spontaneous role in
the prevention and regression of cancerrt™
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Acute infections / coleys vaccines
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Destruction of cancer cells
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Figure 1: Immunostimulation in cancer regression

As early as 1899, British cancer researcher D’Arcy Power
observed, “Where malaria is common, cancer is rare.’[*!
Between 1929 and 1991, at least 15 investigations including
8 case—control studies examined the link between infectious
disease and cancer and all but one have found that a history
of infectious disease reduces the risk of cancer.[*!%!

Since spontaneous regression is often associated with a
previous history of acute infections and fever, it is likely
that fever-causing pathogens have a beneficial role to play
in activating and stimulating the immune defenses which
battle the invading pathogens as well as gain a new-found
recognition of cancer cells and attack them vigorously.
Fever whether natural (acute infections) or induced (Coley’s
Toxins) stimulate a multitude of cascading, interlinking, and
complex pathways of the immune system simultaneously
releasing numerous products in the right quantity and
qualities to combat the disease which may not be humanly
possible to reproduce 7 vitro. This may explain why single
cytokine therapy or immune products don’t give desirable
results in cancer therapy, besides being expensive, toxic,
and at times fatal due to the unnatural challenge they pose
to the human system.[**!")

The evidence and observations of rapid tumor regression
following infection sometimes within hours suggest that
the innate rather than the adaptive immune response is a
primary mediator of tumor regression in such cases.!"]
Unfortunately, even during cancer immunotherapy, an
acute febrile reaction is often regarded as an unwanted
symptom rather than an integral and healing component
of the immune response.!'l

A review of previous reports suggests that the occurrence
of fever in childhood or adulthood may protect against
the later onset of malignant disease and that spontaneous
remissions are often preceded by feverish infections.

1d immunorecognition Angiogenesis,
Ph?g'ocyﬁc and lytic Bone & tissue
act1v1ty—j tumor Lymphocytic regeneration
destruction proliferation Wound healing
Fever from
acute infections
Immune memory stimulate diverse | pain
| Recurrence immunological
Systemic therapy reactions

Adverse reactions Lylt?l;:hgcyuc d romeiien o
tfever, chills, mortality M UTGHON an
activation cancer growth

Figure 2: The dual nature of defense and repair of the immune system
and its effects

Pyrogenic substances and a more recent use of whole
body hyperthermia to mimic the physiologic response to
fever have successfully been administered in palliative and
curative treatment protocols for metastatic cancer.”

Acute infections and fever provoke an immediate and
effective immune response that can fight infectious agents
as well as cancer at the same time; similarly Coley’s Toxins
were a highly effective anticancer treatment because they
worked by stimulating a powerful immune response. By
itself, a powerful immune response is sufficient to cure
some cancers in some patients but cannot cure all cancers
in all patients. A powerfully stimulated immune system is
only part of the answer because cancer cells are frequently
able to hide from the immune system. The immune
system cannot kill what it cannot see.” The failure of the
immune system to recognize cancer cells in the system is
the major setback we face in our fight against cancer and
this is compounded by the duality of the immune system
of defense and repair; in the reparative mode the immune
system can promote cancer growth in its attempt to repair
what it perceives as a “sterile wound.”[Figure 2| This can
be overcome by the generation of inflammatory products
during an episode of fever, be it natural or simulated
(Coley’s Toxins), when the well-studied defensive role
becomes active at the onset of an acute infection, where
cytotoxic cells seek out and destroy invading pathogens.!*!

Uwe Hobohm has recently observed about Coley’s Toxins
that the following cascade might explain their effectiveness:
“Fever generates inflammatory factors with co-stimulatory activity, which
activate resting dendritic cells (DC), leading to the activation of anergic
T cells, maybe accomplished by a second process, where a possible physical
damage of cancer cells leads to a sudden supply of cancer antigens to DC.”
In other words, fever is a state in which body’s own antigen
recognition mechanism turns on to such a high level of
activity that it becomes capable of recognizing cancer
and microbial invaders. Specialized cells like the dendritic
cells then communicate the identity of the pathogen to
lymphocytes to establish active immunity against stealth
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diseases. Fever plays a beneficial role when body’s immunity
is challenged, and helps in the natural destruction of
cancer cells. Cellular damage occurs only at temperatures
above 108°F, but much good is accomplished at lower
temperatures.!'**!

Acute inflammatory responses have also benefited
terminal cancer patients in the reduction of cancer pain
as well as fast wound healing. As observed by Coley, the
immunological stimulation by his toxins led to a marked
relief of pain, so that patients could often discontinue
using narcotics. There was an extraordinary enhancement
of wound healing and even bone regeneration when the
toxins were injected into the tumors."” Similar observations
on infectious amelioration of cancer pain and enhancement
of wound healing have been reported by others.*"

The recent 6-year Norwegian follow-up study on breast
cancer in women also accepts the fact of natural regression
in one-fifth of the untreated cases that were followed up;
the authors concluded that this may reflect the fact that
these cancers are rarely allowed to follow their natural
course.[*!

It is interesting to note that the current primary cancer
management procedures neither harness the benefits of
patients” own immune system nor stimulate it to achieve
tumor regression but actively suppress it; thus it does
not run parallel to body’s own defensive mechanisms but
opposes its natural role. An ideal cancer management would
involve the stimulation of the immune system, its complex
effective and reproducible 7z vivo mechanisms that fight
cancer. Acute infections are beneficial in the prevention
and regression of tumors. In conclusion, childhood febrile
infections can prevent cancer in adulthood. Asepsis, fever
control, surgery, and immunosuppressive therapies are
known to have an inverse relation to cancer regression,
while acute infection, fever, and cancer vaccines by the
virtue of immunostimulation induce regression of cancer
even in the most advanced stage of disease and prove that
cancer is not an irreversible process without a cure.!"*!
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