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PART I: Cancer and infections
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What cancers are tick - borne diseases (TBDs) 
associated with?

Haematologic disorders that can develop into 
malignancies

Ʒ Myelodysplastic syndromes

Ʒ Leukaemia 

Ʒ Monoclonal Gammopathy of Undetermined
Significance (MGUS)

Ʒ Lymphomas/Non -Hodgkinôs Lymphoma

Ʒ é and others

Source: http://www.clevelandclinicmeded.com/medicalpubs/diseasemanagement/pulmonary/sarcoidosis/
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Question:

Why primarily
blood - related 

disorders/cancers

?
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Lyme and co - infections find the blood/lymph a 
welcome host

Babesia :
red blood cells

Ehrlichia :
leukocytes
and granulo -
cytes

Bartonella

Coxiella /
Q fever

Borrelia spirochetes in the blood

éééwithin white blood cells:
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Myelodysplastic Syndromes (MDS)

Myelodysplastic Syndromes (MDS) are a group 
of diverse bone marrow disorders in which the 
bone marrow does not produce enough healthy 
blood cells. MDS is often referred to as a ñbone 
marrow failure disorderò.
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Myelodysplastic syndromes / Leukemia

Myelodysplastic diseases and Ehrlichia : Consideration of a possible 
etiologic connection and mechanisms of pathogenesis, in  12 th

annual symposium on myelodysplastic syndromes (Abstract #238), 
Berlin, 2013

Could ehrlichial infection cause some of the changes associated 
with leukemia, myelodysplastic diseases and autoimmune 
disorders, and offer antibiotic treatment options?, Kallick , C.A.; 
Friedman, D.A., Nyindo , M.; Medical hypotheses (2015) 891 -893, 
Elsevier Ltd.: ñéWe reference here 3 leukemia patients with direct 
or indirect evidence of Ehrlichia / Anaplasma (EA) infectioné.Though 
they did not survive, their condition improved dramatically for a 
time, suggesting Rifampin provided some therapeutic benefitéò
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Members of the Ehrlichia genus are gram - negative, 
rod shaped bacteria that live inside white blood cells
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Ehrlichia associated with myelodysplastic disease 
and leukaemia

ñEnsconced in the stem cells 
of the bone marrow , EA may 
disrupt the normal 
development and function of 
many of the cells of 
immunity, manifesting itself 
as different syndromes.ò
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Ehrlichia associated with myelodysplastic disease 
and leukaemia

ñIt 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.ò

ñRecent studies of the 
activity of EA 
[ Ehrlichia / Anaplasma ] 
suggest direct effects on the 
immune system consistent 
with the manifestations of 
leukemia ò
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Ehrlichia and leukaemia
ñIn leukemia we observe the 
overproduction of cells needed for 
immune system function, 
accompanied by large numbers of 
immature and dysfunctional cells 
of immunity (termed blasts) that 
are inappropriately released into 
the circulation. Something 
unknown is causing these blasts to 
fail to function as expected and 
accumulate in the system of the 
patient.
The Ehrlichia / Anaplasma (EA) are 
a family of obligate intracellular 
parasitic bacteria that infect 
leukocytes. They have been 
recognized as human pathogens 
for a variety of medical conditions 
[[1], [2]]. 

Source: http://dx.doi.org/10.1016/j.mehy.2015.09.015

ñEA can alter the DNA of their host cell during its division é. Interference with 
the normal progression of marrow cell development may facilitate the survival 
of the bacteria in their host leukocytes, by suppressing apoptosis and could 
also cause a cascade of subsequent immune system failures.ò

http://dx.doi.org/10.1016/j.mehy.2015.09.015
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Ehrlichia and bone marrow diseases
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Myelodysplastic syndrome/Leukemia: 
Laboratory tests

1. Ehrlichia / Anaplasma IgG/IgM antibodies

2. Ehrlichia / Anaplasma EliSpot
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MGUS (Monoclonal Gammopathy of Undetermined Significance)

Monoclonal gammopathy of 

undetermined significance (MGUS) 
is a condition in which an abnormal protein 

ð known as monoclonal protein or M protein 

ð is in your blood. ... MGUS can progress 
over years to other disorders, including some 

forms of blood cancer
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Mod. nach Bida JP et al., Mayo Clin Proc 2009; 84: 685-693

MGUS (Monoclonal Gammopathy of Undetermined Significance) 
associated with infections
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MGUS - Bartonella

ñThis correlation 
suggests a causative 
role for B. quintana for 
the monoclonal 
gammopathy.ò

ñThe gammopathy 
disappeared after 
8 months of antibioticsò

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

https://www.ncbi.nlm.nih.gov/pubmed/16432867



