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WHO, 1997: “Up to 84% of cases of some cancers are 

attributable to viruses, bacteria, and parasites”

Source: Emerging Infectious Diseases. Vol. 4 No. 3 / Jul. – Sept.1998; ftp://ftp.cdc.gov/pub/eid/vol4no3/ascii/vol4no3.txt

“A growing body of research suggests that a 

number of viruses, bacteria, and parasites cause 

cancer in humans, thus providing new 

possibilities for treatment and prevention of 

cancer. 

… 

The pathogenic mechanisms by which infectious 

agents cause cancer have not been resolved but 

they appear to be diverse. … This finding not 

only suggests a causal role but that treatment of 

a bacterial infection can actually result in 

regression of cancer.”

Cassell, GH. Infectious Causes of Chronic Inflammatory 

Diseases and Cancer Emerging Infectious 

Diseases. National Center for Infectious Diseases. Centers

for Disease Control and Prevention, Atlanta, GA.

“… since the discovery of links 
between H. pylori and gastric 
lymphomas and 
adenocarcinomas, and HPV-
induced neoplasias from 
mouth to anal domains, 
chronic infections have 
provided a model to explain 
the transit of a benign cell 
into a malignant cell.”

Alan B. MacDonald, M.D., 
Fellow, College of American 
Pathologists, January 2016 

ftp://ftp.cdc.gov/pub/eid/vol4no3/ascii/vol4no3.txt
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1. Stealth bacteria involvement
►Borrelia
►Bartonella
►Babesia
►Chlamydia pneumoniae
►Mycoplasma
►Chlamydia trachomatis
►Ehrlichia
►Toxoplasma

2. Viral involvement

3. Indirect involvement
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Borrelia and non-Hodgkin/mantle cell lymphoma

“Our observations suggest a 
previously unreported 
association between
B burgdorferi infection and risk 
of mantle cell lymphoma.”

“Schoellkopf et al conducted a Danish-
Swedish case-control study of 3,055 
patients with non-Hodgkin’s lymphoma 
and 3,187 population controls to evaluate 
the association of lymphoma subtypes 
with Borrelia burgdorferi. Self-reported 
history of B burgdorferi infection (OR = 
2.5) and seropositivity for anti-Borrelia 
antibodies (OR – 3.6) were both found to 
increase the risk of mantle cell 
lymphoma” 
Epidemiology of Chronic Disease: Global 
Perspectives (book), Randall E. Harris MD PhD, 
2013. 

Part 1 Bacteria

“Moreover, regression of 
lymphomas upon 
treatment of the Borrelia 
infection has also been 
reported”
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Borrelia in Glioblastoma Multiformae

Source:  Alan MacDonald, M.D., FCAP, Copyright, Jan. 2016, https://durayresearch.files.wordpress.com/2016/01/report-for-gbm-cases-five-with-fish-
probes.pdf; https://www.lymeneteurope.org/forum/viewtopic.php?t=6048

Glioblastoma Multiformae Brain Biopsies -
Formalin fixed- with Immunohistochemical Full 
Pam=nelPane Panel evaluation and Confirmation 
of Diagnosis by neuropathologist- ---
Images (3 per case) of FISH DNA probe for 
detection of Burgdorferi Borrelia DNA with 
DNA probes specific for gene of Inner cell 
membrane of Burgdorferi Borrelia Gene 
bbo 0740- Validated DNA probe and all Controls 
acceptable 
Alan MacDonald, M.D., FCAP, Copyright, year 2016 January, all 
rights reserved

“In the case of neurons, glial cells and Borrelia, there is evidence from co-incubation of cells 
in tissue culture with living Borrelia in pure cultures that Borrelia first binds to the tissue 
cultured cells, and then, stepwise, inserts the entire spirochete into the cytoplasm and then 
into the nucleus of glial cells. Liposomes from Borrelia's outer surface membrane contain 
DNA. Transmission electron micrographs have imaged the transit of Borrelia liposomes from 
the external cellular milieu, to penetrate the cytoplasm of eukaryotic cells, and next to 
penetrate the nucleus.”

Part 1 Bacteria

https://durayresearch.files.wordpress.com/2016/01/report-for-gbm-cases-five-with-fish-probes.pdf
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Bartonella is able to produce tumours

Source: Maurin, Max & Birtles, Richard & Raoult, D. (1997). Current knowledge of Bartonella species. European journal of clinical microbiology & infectious 
diseases

“Bartonellae are the only 
known bacteria with the 
ability to produce angiogenic 
tumors in humans” 

Part 1 Bacteria

https://www.ncbi.nlm.nih.gov/pubmed/16432867
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Bartonella: angioproliferative lesions

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC529148/figure/f2/

Part 1 Bacteria

https://www.ncbi.nlm.nih.gov/pubmed/16432867
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC529148/figure/f2/
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Bartonella and MGUS (Monoclonal Gammopathy of 
Undetermined Significance)

“This correlation 
suggests a causative 
role for B. quintana for 
the monoclonal 
gammopathy.”

“The gammopathy 
disappeared after 
8 months of antibiotics”

Source: Am J Hematol. 2006 Feb;81(2):115-7

Part 1 Bacteria

https://www.ncbi.nlm.nih.gov/pubmed/16432867
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Bartonella henselae in breast cancer

Source:  Cancer Res 2012;72(24 Suppl):Abstract no. P3-10-03.

“An acute inflammatory 
reaction triggered by the 
Bartonella infected 
endothelium may be 
crucial for initiating the 
chronic inflammation in 
inflammatory breast 
cancer patients and the 
rapid spread of tumor
cells.”

Part 1 Bacteria
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Babesia and B-cell lymphoma

“Interestingly, the majority of 
case patients in the study had 
underlying B-cell lymphoma”

Part 1 Bacteria
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Chlamydia pneumoniae associated with 
lung cancer

Source: http://cebp.aacrjournals.org/content/19/6/1498.long; https://www.ncbi.nlm.nih.gov/pubmed/21194924

“CHSP-60 seropositivity and 

elevated antibody titers were 

associated with significantly 

increased risk for subsequent lung 

cancer, supporting an etiologic role 

for C. pneumoniae infection in lung 

carcinogenesis.”

“Higher titre may be a better 
predictor of lung cancer risk”

Part 1 Bacteria

https://www.ncbi.nlm.nih.gov/pubmed/16432867
http://cebp.aacrjournals.org/content/19/6/1498.long
https://www.ncbi.nlm.nih.gov/pubmed/21194924
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Chlamydia pneumoniae in prostate cancer

Source: https://www.prostatitis.org/a212000.html

“100% of the prostate biopsies 

(N. 10 patients) were positive, 

demonstrating the presence of 

the micro-organism inside the 

prostate gland both in prostatitis, 

benign prostate hyperplasia and 

prostate cancer patients.”

Part 1 Bacteria

https://www.ncbi.nlm.nih.gov/pubmed/16432867
https://www.prostatitis.org/a212000.html
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High level of Mycoplasma in various cancers

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4723534/

Part 1 Bacteria

“There was high correlation between 
mycoplasma infection and different 
cancers, which suggests the possibility of 
an association between the two.”

https://www.ncbi.nlm.nih.gov/pubmed/16432867
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4723534/
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Strong link with prostate cancer ...

Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3248167/

“This study by 
Barykova et al. [7] is 
the latest of several that 
indicate a strong link 
between mycoplasma 
species and prostate 
cancer”

Part 1 Bacteria

https://www.ncbi.nlm.nih.gov/pubmed/16432867
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3248167/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3248167/#R7
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... and lung cancer

Part 1 Bacteria
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Mycoplasma in metastases

“The results show for the first time the 
existence of mycoplasma-infected 
CTCs in patients with HCC and suggest 
a possible correlation between 
mycoplasma infection and the 
development of cancer metastasis.”

Part 1 Bacteria
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Chlamydia trachomatis blocks apoptosis by 
destroying the p53 tumour suppressor gene

A research team at the Max Planck 
Institute for Infection Biology in 
Berlin has now observed the 
breakdown of an important 
endogenous protective factor in 
the course of chlamydial infection. 
By activating the destruction of 
p53 protein, the bacterium 
blocks a key protective 
mechanism of infected cells, 
the initiation of programmed 
cell death. This protective 
function of p53 is also impaired 
in many forms of cancer.

Chlamydia infection promotes host 
DNA damage and proliferation but 
impairs the DNA damage response.
Chumduri et al. Cell host & microbe, 
Vol: 13, Issue: 6, Page: 746-58, 2013

Source: http://www.cell.com/cell-host-microbe/pdf/S1931-3128(13)00193-5.pdf

Part 1 Bacteria

https://www.ncbi.nlm.nih.gov/pubmed/16432867
http://www.cell.com/cell-host-microbe/pdf/S1931-3128(13)00193-5.pdf
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Chlamydia trachomatis is associated with 
a greater risk of invasive cervical cancer

Source: https://onlinelibrary.wiley.com/doi/abs/10.1002/ijc.20257

“This study, based on data from 
1,238 case and 1,100 control 
participants in 7 countries 
worldwide, shows that C. 
trachomatis serum antibodies 
were associated with a 
1.8‐fold increased risk of 

squamous cell invasive 
cervical cancer.”

Part 1 Bacteria

https://www.ncbi.nlm.nih.gov/pubmed/16432867
https://onlinelibrary.wiley.com/doi/abs/10.1002/ijc.20257
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Ehrlichia associated with myelodysplastic disease 
and leukaemia

“It is further hypothesized, 
moreover, that treatment of 
leukemia with antibiotics 
effective against EA would 
also result in beneficial 
impact. This has been tried. 
The results, cited below, hint 
at proof of EA infection as a 
cause of leukemia as well as 
a potentially important 
course of treatment.”

“Recent studies of the 
activity of EA 
[Ehrlichia/Anaplasma] 
suggest direct effects on the 
immune system consistent 
with the manifestations of 
leukemia”

Part 1 Bacteria
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Toxoplasma may increase the risk of brain cancer

Part 1 Bacteria

“We predicted that T. gondii 
could increase the risk of brain 
cancer because it is a long-lived 
parasite that encysts in the 
brain, where it provokes 
inflammation and inhibits 
apoptosis. … 
Infection with T. gondii was 
associated with a 1.8-fold 
increase in the risk of brain 
cancers across the range of T. 
gondii prevalence in our dataset 
(4-67%).”
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Toxoplasmosis higher in patients with 
solid organ tumours

Source: Annals of Oncology (2016) 27 (6): 474-482. 10.1093/annonc/mdw387

Part 1 Bacteria

“Among cancer patients, 
prevalence of T.gondii was 
significantly higher (20% & 
4% for IgG and IgM 
respectively) compared with 
controls (8% and 2%) (p = 
0.003). Toxoplasmosis was 
higher in patients having 
solid organ tumors (24%) 
than in patients with 
haematological 
malignancies (12%) 
(p = 0.06).”

https://www.ncbi.nlm.nih.gov/pubmed/16432867
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Which bacterial tests to consider, in which cancers?

Part 1 Bacteria

Type of cancer Bacterial tests to consider

Lymphoma Borrelia (Elispot/Seraspot), Babesia 

(Elispot), Ehrlichia/Anaplasma 

(Elispot/IgG, IgM)

Monoclonal gammopathy Bartonella (Elispot)

Leukaemia Ehrlichia/Anaplasma (Elispot/ IgG, IgM) 

Coxiella (Q fever) (IgG, IgM)

Glioma/brain cancers Borrelia (Elispot/Seraspot) 

Mycoplasma (Elispot/IgG, IgA)

Toxoplasma (IgG, IgM)

Angiogenic tumours Bartonella (Elispot)

Lung cancer Chlamydia pneumoniae (Elispot/IgG, IgA), 

Mycoplasma (Elispot/IgG, IgA)

Prostate cancer Chlamydia pneumoniae (Elispot/IgG, IgA), 

Mycoplasma (Elispot/IgG, IgA)

Oesophageal Mycoplasma (Elispot/IgG, IgA)

Breast Mycoplasma (Elispot/IgG, IgA)

Bartonella (Elispot)

Metastases Mycoplasma (Elispot/IgG, IgA)

Cervical cancer, downregulation of 

p53

Chlamydia trachomatis (Elispot/IgG, IgA)

Solid tumours (if cat owner/contact 

with cats)

Toxoplasma

General CD3/CD57+
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1. Stealth bacteria involvement

2. Viral involvement
►Epstein Barr Virus

►Cytomegalovirus
►HHV6
►Herpes Simplex Virus 1 & 2

3. Indirect involvement
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Epstein Barr virus

“Epstein-Barr virus (EBV) is a 
tumorigenic herpes virus, which is 
associated with several human 
hematologic neoplasias such as Burkitt 
lymphoma, Hodgkin disease, and 
posttransplantation
lymphoproliferative disease (PTLD)”

Source: * Ramesh G et al. Interaction of the Lyme Disease Spirochete Borrelia burgdorferi with Brain Parenchyma Elicits Inflammatory Mediators from Glial 
Cells as Well as Glial and Neuronal Apoptosis. Am J Pathol. 2008 Nov; 173(5): 1415–1427

Part 2 Viruses

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2570132/
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B-Cell Non-Hodgkin’s Lymphoma: EBV/CMV

 Epstein Barr Virus-associated Non-Hodgkin's lymphoma
of B-cell origin, Hodgkin's disease, acute leukemia, and
systemic lupus erythematosus: a serologic and
molecular analysis, Mitarnun W, Pradutkanchana J, 
Takao S, Saechan V, Suwiwat S, Ishida T 
http://www.ncbi.nlm.nih.gov/pubmed/12188384

 EBV-Associated Lymphoproliferative Disorders: 
Classification and Treatment, Carbone A, Annunziata G, 
Dotti, G, The oncologist 1083-7159/2008

 Cytomegalovirus infection in patients with lymphoma: 
an important cause of morbidity and mortality. Torres 
HA, Kontoyiannis DP, Aguilera EA, Younes A, Luna MA, 
Tarrand JJ, Nogueras GM, Raad II, Chemaly RF. Clin. 
Lymphoma Myeloma, 2006 Mar;6(5): 393-8

Part 2 Viruses

http://www.ncbi.nlm.nih.gov/pubmed/12188384
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History of the discovery of EBV points to its 
tumorigenic origin

“The fact that the geographical 
distribution of Burkitt’s
lymphoma (BL) overlapped that 
of several mosquito-borne 
diseases suggested the possibility 
that the disease was 
transmittable. Burkitt gave 
several talks about his findings 
on a visit to London, and Anthony 
Epstein, a virologist interested in 
tumor viruses, was present. He 
had Burkitt send him samples of 
the tumors and was able to 
detect a herpes-like virus by 
electron microscopy.”

Source: Epstein-Barr Virus and Cytomegalovirus infections Alex Tselis

Part 2 Viruses
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EBV/CMV and tumours

Source: Epstein-Barr Virus and Cytomegalovirus infections Alex Tselis

“The role of EBV was then 
established in a number of 
tumors”

Part 2 Viruses
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EBV: Latency antigens associated with various 
types of cancer

Part 2 Viruses

Source: Epstein-Barr Virus and Cytomegalovirus infections Alex Tselis

Different latencies 
associated with Burkitt’s 
lymphoma, nasopharyngeal 
carcinoma, Hodgkin’s 
disease, 
lymphoproliferative disease
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Professor West said: “This is a key step 
towards uncovering how this common virus 
which, affects thousands of people every 
year, causes blood cancer.”

Professor West said: “This is a key step 
towards uncovering how this common virus 
which, affects thousands of people every 
year, causes blood cancer.”

“How EBV causes blood cancer”, study, 
University of Sussex - report November 2016

Part 2 Viruses
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HHV6 and Hodgkin‘s disease

Source: Krueger et al. Human herpesvirus-6 (HHV-6) in Hodgkin's disease: cellular expression of viral antigens as compared to oncogenes met and fes, tumor
suppressor gene product p53, and interleukins 2 and 6. In Vivo. 1994 Jul-Aug;8(4):501-16

“Patients with Hodgkin's 
disease (HD) frequently 
show elevated serum titers
against human herpersvirus-
6 (HHV-6) and their tissues 
contain significantly 
increased numbers of cells 
with HHV-6 DNA.”

Part 2 Viruses

https://www.ncbi.nlm.nih.gov/pubmed/7893977
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Herpes viruses and blood cancers: tests suggested

1. EBV EliSpot

2. EBV IgG/IgM, anti-EBNA antibodies and early antigen

3. CMV IgG/IgM

4. CMV EliSpot

5. HHV6 IgG/IgM

6. CD3/CD57+ cells

Part 2 Viruses
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Link between HSV1 and oral cancer well established; 
HSV2 and cervical cancer more equivocal

“The present study clearly indicates 
that quantitative estimation of IgG 
antibody against HSV-1 in 
cancer/precancer patients will give 
the clue in the etiology of cancer or 
precancer.”

Part 2 Viruses



34
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Infectious Pathogens and Cancer: 
The Emerging Evidence

1. Bacterial involvement

2. Viral involvement

3. Indirect involvement: 
…. these stealth pathogens indirectly cause a 
conducive environment to multiple diseases, 
including cancer …
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Borrelia – and other intracellular bacterial/viral
infections – cause mitochondrial dysfunction

Source: Peacock BN et al. New insights into Lyme disease. Redox Biology. 2015;5:66-70.

… potentially 
contributing to cancer, 
as we have heard from 
other speakers today

“The results suggest 
that oxidative stress 
and interrupted 
intracellular 
communication may 
ultimately contribute 
to a condition of 
mitochondrial 
dysfunction in the 
immune cells of Lyme 
borreliosis patients.” …
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Indirect links: unfortunately a perfect 
physiological storm

Borrelia Oxidative stress causes damage to DNA, proteins and 

lipids

Utilises host purines (ATP)

Depletes cell and mitochondrial membranes 

Upregulates mitochondrial superoxide levels

This together can cause huge inflammation 

Babesia Infects erythrocytes = can cause haemolysis and 

intravascular coagulation = hypoxia

thrombocytopenia = immunosuppression

Bartonella Parasitised erythrocytes sequestered by the spleen = 

immunosuppression

Mycoplasma Prefers low-oxygen environments, stimulates ROS, which 

causes 

damage to cell membranes – membrane potential is 

lost

Ehrlichia Infects leukocytes = immunosuppression

Anaplasma Infects granulocytes = immunosuppression

All these steath 

pathogens …

… cause inflammation, as inflammation breaks down tissues 

and allows the bacteria to gain access to the host’s resources

Interfere with/disable the host’s immune system, upregulate 

cytokines, trigger ROS/RNS

… shift host’s immune response from Th1 (intracellular) 

towards Th2 (extracellular) to distract attention from their 

location – but Th2 is conducive to cancer

Sources: All available on request
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For tests, please go to 
www.aonm.org
https://aonm.org/arminlabs

or call the AONM helpline 
on 0333 121 0305

Thank you very much for your attention!

http://www.aonm.org/
https://aonm.org/arminlabs

