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ABSTRACT

Prostate cancer is a significant public health concern. Worldwide incidence
data from 2020 indicates approximately 1.4 million new cases diagnosed
annually, and mortality data indicates over 375,000 annual deaths.
Trends indicate increasing incidence and mortality. Clearly, improved
prostate cancer prevention, early detection and treatment are needed.
Better primary prostate cancer prevention is the most crucial.

Ocecult infections have been implicated in many different chronic diseases.
Due to this relationship between chronic disease and chronic infection, the
auvthors have been promoting advanced screening for chronic occult
infections using DNA amplification/detection methods such as Polymerase
Chain Reaction (PCR) for over 5 years. After conducting over 100 PCR-
based infection tests in clinic patients, the authors have observed a very
strong correlation between patients with known prostate cancer and the
presence of pathogens associated with chronic prostatitis. Published
literature confirms that the same relationship has also been noted by
others.

It is accepted that one etiology of cancer is chronic infection, e.g.
Helicobacter pylori can cause gastric carcinoma. Although evidence exists
that relates chronic prostate infection to development of prostate cancer,
a causative relationship is not currently widely accepted. Given the current
evidence, the straightforward prevention strategies derived from it, and
the significant potential benefits, it is essential to urgently reassess the
prevailing perspectives on prostatitis and prostate cancer. Novel primary
and secondary prostate cancer prevention strategies are proposed based
on prevention, diagnosis and treatment of chronic prostatitis.
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Introduction

According to data from 174 countries from the World
Health Organization’s Global Cancer Observatory
(GLOBOCAN) 2020 database, there are approximately
1.4 million cases of prostate cancer diagnosed annually
and over 375,000 annual deaths from prostate cancer.
Both incidence and mortality are steadily increasing’.
Chronic diseases, including cancer, are a tremendous
burden to the public and to health care systems. USA
data from 2014 notes that 60% of adult Americans had
at least one chronic disease or condition, and 42% had
multiple diseases2. Chronic diseases have a profoundly
negative effect on quality of life for patients and their
families. Chronic diseases are also the leading drivers of
health care costs. Although effective preventive strategies
exist for many chronic diseases, they remain significantly
underutilized?.

The incidence, mortality, public burden and healthcare
costs of prostate cancer create a pressing need for
improved prevention and management, and methods to
ensure acceptance and uptake of those strategies.
Enhanced primary prostate cancer prevention is perhaps
the most crucial, since primary prevention is considered
the best disease management strategy.

The current state of prostate cancer prevention is
primarily focused on secondary prevention (also known
as early detection)3. Digital rectal exam, measurement of
blood level of prostate-specific antigen (PSA) or prostate
imaging (ultrasound, computerized tomography or

Table 1: Cancers with recognized infectious etiologies

magnetic resonance imaging) may be used for secondary
prevention, but there is disagreement about these
modalities. Rectal examination can miss anterior prostatic
tumors. False positives are common with PSA testing and
can result in unnecessary biopsies, which are invasive and
carry a risk of infection4. Ultrasound, computerized
tomography and MRl are costly4. Computerized
tomography (CT) screening also carries some risk
associated with repeated radiation exposure>. Lifestyle-
based primary prevention methods, such as diet, physical
activity, moderation of alcohol consumption, limiting toxin
exposure and stress management are always relevants.
However, they are often underutilized in busy doctors’
offices, since discussion of these topics is tfime-consuming
and may not be adequately renumerated in certain
funding models”. Novel primary prevention strategies are
desperately needed which are simple, cost effective and
non-invasive. Screening for chronic prostate infection
using the advanced DNA-based pathogen identification
tests like Polymerase Chain Reaction (PCR) or Next
Generation Sequencing (NGS) has the potential to fill this
void?.

Chronic Infections and Etiology of Cancer

Chronic infections (occult or apparent) have been
implicated in many different chronic diseases including
autoimmune, neuro-degenerative and cardiovascular. It is
well-known that chronic infections also cause cancer,
partly because of the resulting chronic inflammation®.
Table 1 lists cancers with known infectious etiologies!©.

Infection

Associated Cancer(s)

Human Papillomavirus (HPV)

Cervical cancer, anal cancer, oropharyngeal cancer, penile cancer,
vulvar cancer

Hepatitis B Virus (HBV)

Liver cancer (hepatocellular carcinoma)

Hepatitis C Virus (HCV)

Liver cancer (hepatocellular carcinoma), non-Hodgkin lymphoma

Epstein-Barr Virus (EBV)

Burkitt lymphoma, Hodgkin lymphoma, nasopharyngeal carcinoma,
gastric cancer

Helicobacter pylori

Stomach cancer (gastric cancer), MALT lymphoma

Human T-cell Leukemia Virus-1 (HTLV-1)

Adult T-cell leukemia/lymphoma

Kaposi’s Sarcoma-associated Herpesvirus
(KSHV)

Kaposi's sarcoma, primary effusion lymphoma, Castleman disease

Schistosoma haematobium

Bladder cancer

Evidence exists that also relates chronic infections to other
cancers. For example, fungal infections are implicated in
skin cancer'?, viral infections in breast cancer'?, atypical
bacterial infections in lung cancer'3 and cytomegalovirus
infection in glioblastoma multiforme’4. Still, it is not
generally accepted that most other cancers have
infectious etiologies. For prostate cancer, there s
evidence correlating this diagnosis with chronic infectious
prostatitis’s.

Potential Infectious Etiology of Prostate

Cancer

Due to the relationship between multiple chronic diseases
(including cancer) and chronic infections, the authors have
been promoting highly sensitive and specific screening for
chronic infections as part of their wellness and cancer
prevention programs. Established DNA amplification/
detection such as polymerase chain reaction
(PCR)16:17.18,19 for blood or urine testing has been used in
their clinic over 5 years. Figure 1 shows a PCR urine test
for a patient with known prostate cancer. In this case, an
infection with ureaplasma was found.
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Figure 1: PCR test result of a 50 year old male with prostate cancer
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Sample DP523-Chronic Prostatitis DNA Profile Result Comments

Blood D108-Chlamydia pneumoniae Negative
D110-Chlamydia trachomatis Negative
D114-Trichomanas vaginalis Negative
D152-Mycoplasma spp. Negative
D158-Ureaplasma urealyticum Negative

Urine D108-Chlamydia pneumoniae Negative
D110-Chlamydia trachomatis Negative
D114-Trichomanas vaginalis Negative
D152-Mycoplasma spp. Negative
D158-Ureaplasma urealyticum Positive 1

Result Interpretation

1 - Positive DNA test result confirms the presence of Ureaplasma urealyticum DNA in the sample. Detection of a pathogen DNA was done by a nucleic acid

amplification technique such as the PCR assay.

The authors have observed a striking correlation between
patients with biopsy-proven prostate cancer and the
presence of previously undetected pathogens associated
with chronic prostatitis. In other words, virtually 100% of
patient with prostate cancer who were tested for common
pathogens known to cause prostatitis were found to be
positive for one or more such pathogens. Typical
pathogens found were mycoplasma species, ureaplasma
urealyticum, chlamydia species and trichomonas. This
simple observation led the authors to examine the
literature to see if others have also noted similar findings.
In fact, published literature confirms that this relationship
has been noted by other scientists20.21, Interestingly, most
of the patients in the authors’ practice were asymptomatic
(no prostatitis diagnosis) prior to the cancer diagnosis.

Chronic prostatitis is a common problem, estimated to
affect 9 — 14% of men worldwide?2. A lack of symptoms
in men with chronic prostatitis is also common. For
example, in a study of 71 infertile men, asymptomatic
chlamydial prostatitis was found in 51%323. In another
study, C. acnes was found to be significantly more
common in prostate cancer tissue samples and
hypothesized to trigger chronic inflammation24. In regions
where prostatic infections are left untreated, mortality
from prostate cancer can be twice as high as world
rates25. There are also studies that show a low correlation
between infectious agents and prostatitis2¢27.  Such
studies are seriously limited by the low sensitivity of their
diagnostic methods (e.g. antimicrobial culture compared
to PCR or NGS can easily miss atypical organisms that

are difficult to culture). The diversity of findings among
studies highlights the challenges and complexities in
establishing a microbial link to prostate cancer. Since
correlation of prostate infection with prostate cancer
does not prove causation, a closer look at the existing
evidence is needed.

SEXUALLY  TRANSMITTED
REPRODUCTIVE CANCERS
Evidence currently supports the concept of infections
(mostly sexually transmitted) as etiologic agents in
various reproductive cancers. Perhaps the most well-
accepted is HPV which is a known cause of penile,
cervical, vaginal and vulvar cancers. Chronic infectious
prostatitis is also primarily caused by sexually
transmitted  pathogens. These include neisseria
gonorrhoea?8,  chlamydia  species??, ureaplasma
urealyticum3® and mycoplasma species3'.

PATHOGENS  CAUSE

CHRONIC INFLAMMATION CAUSES CANCER

Acute inflammation is a normal mechanism for the body
to address tissue damage or infection. In simple terms,
acute inflammation is a process whereby immune cells
such as macrophages and neutrophils migrate to the area
of infection or injury, release chemicals like chemokines
and cytokines, and assist in overcoming the damaging
factors, leading to recovery32. Acute inflammation is
clinically manifested by redness, heat, swelling, pain and
loss of function. One cause of chronic inflammation is the
presence of infectious agents that the body cannot
remove due to weakened immunity. Chronic inflammation
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can become a pathological process leading to ongoing
tissue damage, fibrosis and even cancer33:34. Chronic
inflammation can contribute to cancer formation and
progression by several mechanisms32 such as immune
suppression, tissue remodeling, DNA damage, and
promotion of cell proliferation.

Chronic inflammation is a prominent feature of chronic
prostatitis’5. Since mechanisms explaining how chronic
inflammation may lead to cancer are known (as
indicated), this strengthens the notion that chronic
prostatitis leads to prostate cancer. In addition to chronic
inflammation, there are many other known etiologies of
cancer (for example, genetics, toxin exposure, radiation
exposure, smoking). These factors have been extensively
addressed by others.

Limitations of Asserting

Causation

Based on the existing science as noted above, it is
possible to draw a logical conclusion that chronic
prostatitis likely is an etiologic factor in the formation of
prostate cancer. This does not provide conclusive proof,
however. An ideal study to prove this concept would be
a large multicenter prospective case-control trial
spanning several decades in which 2 groups of men are
monitored: one group with known asymptomatic
prostatitis established by advanced testing such as PCR
or Next Generation Sequencing (“NGS”), and one group
with a proven absence of prostatitis. The incidence of
prostate cancer in both groups could then be compared.
To the authors’ knowledge, no such trial exists. Such a
trial could also be considered unethical (to monitor chronic
prostatitis for decades without treating it). The cost of such
a trial would be high, and there would be many
confounding factors such as genetic, immune and
environmental variables that are difficult to account for.

Analysis

As a result of these virtually insurmountable issues, it is
proposed that the current degree of evidence and logical
conclusions be put into practice for prostate cancer

prevention without delay. The argument to do so is based

on the following:

1. Prostate cancer is a prevalent condition with serious
public health implications.

2. A prevention strategy based on the existing evidence
is simple.

3. A prevention strategy based on the existing evidence
is cost-effective.

4. A prevention strategy based on the existing evidence
is safe.

5. The potential benefits are profound (reduced cancer
incidence), and the harms are minimal.

Proposed Novel Primary and Secondary

Prevention of Prostate Cancer

A simple, safe and cost-effective primary prevention
based on the nature of chronic prostatitis being primarily
sexually transmitted is recommended (Table 2). This
includes discouraging casual sexual activity with multiple
partners and promoting steady relationships. In cultures
where casual sexual activity is common, education with a
goal to modify cultural norms should be considered.
Encouraging the use of barrier methods for sexually
transmitted infection (STl) prevention could be
encouraged as a harm reduction strategy. The message
that prevention of STIs can prevent prostate cancer is
important to disseminate. This concept starkly contrasts
with existing mainstream thinking which the authors feel is
decidedly outdated, i.e. that chronic prostatitis cannot be
preventeds3s,

For secondary prevention, it is proposed that all men who
have a sexual history of multiple casual partners be
offered education and screening for chronic prostatitis
with PCR or NGS testing of urine or semen samples. All
cases of asymptomatic prostatitis that are diagnosed
should be treated with appropriate antimicrobial
therapy. For practitioners who prefer a non-stigmatizing
approach, annual screening could be offered to all men
regardless of sexual history.

Table 2: Proposed Novel Primary and Secondary Prostate Cancer Prevention

Criteria

Suggested Prevention

partners

History of casual sexual contacts / multiple | ¢ PCR/NGS infection screening® of urine /semen samples
and treatment as needed

Ongoing casual sexual contacts / multiple
partners

Education
Sexual Behavior Change
Barrier STl Prevention

Annual PCR/NGS infection screening® of urine/semen
samples and treatment as needed

* labs such as MicroGen Diagnostics in USA https://microgendx.com/ and Health Genetic Center in

Canada https: //dnamelab.com/
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Conclusions

Although prostatitis as an etiology of prostate cancer is not
proven, there is meaningful evidence which allows a logical
scientific conclusion to be drawn. Since a proper clinical
study which could prove or disprove this question would be
prolonged, extremely costly and virtually impossible to
conduct, this may be the best evidence available. It is up to
the medical community to decide whether prostate cancer
is a serious enough problem that deserves immediate
action, including PCR / NGS prostatitis screening, tfreatment
and public education about sexual behavior.

Future Directions

Eradication of chronic prostate infection can be difficult,
since conventional therapy typically relies on antimicrobial
drug therapy alone and does not factor in immune
insufficiency. Research on the use of integrative therapies is
warranted since there is evidence that they can address

weak immunity in addition to providing antimicrobial
action, with minimal or no side effects. Such strategies
include diet changes3637, medical ozone therapy38:39.40,
silver nanoparticle therapy#414243, mushroom
supplements444546 high dose vitamin D47484% and low dose
naltrexone%0.
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