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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

3 Myelodysplastic syndromes
3 Leukaemia

3 Monoclonal Gammopathy of Undetermined
Significance (MGUS)

3 Lymphomas/Non -Hodgki nds Ly mphoma

3 e and others

Sourcehttp://mwww.clevelandclinicmeded.com/medicalpubs/diseasemanage ment/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
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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
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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,

El sevier Ltd.: neWe reference here 3
or indirect evidence of  Ehrlichia /Anaplasma ( EA) i nfectioné
they did not survive, their condition improved dramatically for a

ti me, suggesting Rifampin provided so
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Members of the Ehrlichia genus are gram - negative,
rod shaped bacteria that live inside white blood cells

,t} 4 Ehrlichia chaffeensis
)/ g primarily infects
- ' " mononuclear leukocytes
r) A (3--\ ) ' (predominantly monocytes
gy (W and macrophages),
.
(™
0 o
The pathogen that causes
S human granulocytic
<l ehrlichiosis (HGE)
" f_-..‘)'w (Anaplasmosis) primarily
A" infects granulocytes
D T (neutrophils and rarely
. Ay =~ eosinophils).
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Ehrlichia associated with myelodysplastic disease
and leukaemia

Medical Hypotheses

Volume 85, Issue 6, December 2015, Pages 891-893

Could ehrlichial infection cause some of the changes associated

N Ens c o nipthektem cells

with leukemia, myelodysplastic diseases and autoimmune of the bone marrow , EA may
disorders, and offer antibiotic treatment options? disrupt the normal
Charles A_ Kallick=.2.2 Daniel A. Friedman&b, Mramba B.A_ Nyindo&c¢ development and function of

many of the cells of
E Show more immunity, manifesting itself
https://doi.org/10.1016/j.mehy.2015.09.015 Getrights and content i @ S di fferent syn d
Under a Creative Commons license Open access
Abstract

We hypothesize that a large group of medical conditions of unknown etiology including
leukemia, multiple myeloma, myelodysplastic and autoimmune disorders, may be associated
with or caused by an obscure group of intracellular obligate parasitic bacteria named
Ehrlichia/Anaplasma (EA). Ensconced 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. Recent studies of the activity of EA suggest direct effects on the
immune system consistent with the manifestations of leukemia. We reference here three

lelikemia natients with direct or indirect evidence of FA infactinon Marenver FA have heen
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Ehrlichia associated with myelodysplastic disease
and leukaemia

Medical Hypotheses _ ARecent studies o

S Volume 85, Issue 6, December 2015, Pages 891-893 aCtIVIFy Of EA
ELSEVIER [ Ehrlichia / Anaplasma ]

suggestdirect effectson the
Could ehrlichial infection cause some of the changes associated immune system consistent

with leukemia, myelodysplastic diseases and autoimmune with the manifestations of
disorders, and offer antibiotic treatment options? leukemia 0

Charles A. Kallick® 22, Daniel A. Friedman&P, Mramba B.A. Nyindo&¢

B Show more

https://doi.org/10.1016/].mehy.2015.09.015 Get rights and content

Under a Creative Commons license Open access ﬁ | t | S f ur t h er h
moreover, that treatmentof

Abstract leukemia  with antibiotics

We hypothesize that a large group of medical conditions of unknown etiology including effective ag_alnSt EA_‘ \_NOUId

leukemia, multiple myeloma, myelodysplastic and autoimmune disorders, may be associated also resultin beneficial

with or caused by an obscure group of intracellular obligate parasitic bacteria named impact. This has beentried.

Ehrlichia/Anaplasma (EA). Ensconced in the stem cells of the bone marrow, EA may disrupt The results, cited below, hint

the normal development and function of many of the cells of immunity, manifesting itself as &l proof of EA infectionas a
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Ehrlichia and leukaemia

Hypothesis: ehrlichial [ump to Section vi[ o]
infection and leukemia

Diseases of the immune system broadly described by the term leukemia include acute lymphoblastic leukemia
(ALL), acute myeloid leukemia (AML), chronic lymphocytic leukemia (CLL) and chronic myeloid leukemia (CML).
The causes of these leukemic syndromes are unknown though many genetic changes have been associated
with some forms.

In 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]]. EA can alter the DNA of
their host cell during its division, as discussed below. 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.

The EA are a Chlamydia, which have different reproductive methods than many other invasive bacterial
pathogens. A study of Ehrlichia Chaffeensis infection in a human monocyte cell line demonstrated the ability of
EA to alter host genes during transcription (transcriptomic effects) [3]. These effects included suppression of
apoptosis, a primary defensive activity of intracellular pathogens regulating cell differentiation, and others

essential for survival of the obligatory intracellular parasite. A culture of Anaplasma phagocytophilum was
induced to grow in human immune system cells and produced most of the changes seen in leukemia [4].

i | 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
unknownis causingthese 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]].
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http://dx.doi.org/10.1016/j.mehy.2015.09.015

Ehrlichia and bone marrow diseases

Format: Abstract - Send to -

Med Hypotheses. 2011 Sep;77(3):374-9. doi: 10.1016/.mehy.2011.05.019. Epub 2011 Jun 12.

Ehrlichia and bone marrow cells: could Ehrlichial infection explain the unsuspected etiology of
some diseases of the immune system?

Kallick CA'

+ Author information

Abstract

A large group of diseases of unknown etiology, including leukemia, systemic lupus erythematosus, myelodysplastic disease, multiple
sclerosis, amyotrophic lateral sclerosis, and rheumatoid arthritis, all present with some elements of immune system disturbance. The
Ehrlichia/anaplasma (EA) are an obscure group of obligate parasitic intracellular pathogens that excrete intracellularly a substance called host
transcriptional protein, which can alter transcription in cell division. Infection with EA may lead to changes in transcription in proliferating cells,
such as those in the marrow, and alter the biology of the products such as T and B cells. Normally 60% of B cells produced in the marrow may
be self reactive, but are eliminated before release from the marrow. Changes in transcription could allow self reactive cells to escape into the
peripheral circulation and injure normal tissue, creating the dysfunctions which characterize the different immune system diseases and give
them their separate identities. A number of studies previously published, and new information presented here, suggest that EA infections may
be an underlying, undiagnosed cause for these and other immune system diseases. This hypothesis, long overlooked, has never been
subjected to adequate, rigorous study sufficient to prove or disprove its truth. If so, patients may be treated with antibiotics, and marrow
transplant manipulations already used in treatment of diseases such as lupus and leukemia may become maore effective.

Copyright © 2011 Elsevier Ltd. All rights reserved.
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Myelodysplastic syndrome/Leukemia:
Laboratory tests

Ehrlichia /Anaplasma 1gG/IgM antibodies
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

0 known as monoclonal protein or M protein
0 isin your blood. ... MGUS can progress
over years to other disorders, including some

forms of blood cancer
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MGUS (Monoclonal Gammopathy of Undetermined Significance)
associated with infections

TABLE 3. Top 20 Previously Unpublished Associations Among Olmsted County, Minnesota, Residents With MGUS,
by Significance in Systematic Analysis of Diagnostic Codes?

Positive
MGUS Positive Relative risk
Description cases Case rate®  controls Control rate® (95% CI) P value®
Hyperlipidemiad 247 2205.1 8653 3321.7 0.7 (0.6-0.8) <.001
Uterus retroversion 6 347.9 36 32.6 10.7 (4.5-25.4) <.001
Chalazion 44 336.9 695 170.7 1.97 (1.5-2.7) <.001
:::::::: :::::re 4 278 7 1.7 15.9(4.6-55.9) <001
Upper respiratory bacterial infection 4 304 11 24 12.6 (3.9-40.5) <.001
s 32.0 S T. 7 .7-08. 7
Acute depression 13 183.2 172 54.4 3.4 (1.9-5.9) <.001
Vitreous degeneration 6 47.2 31 7.3 6.5 (2.7-15.7) <.001
Aphakic detachment 3 22.9 3 0.8 29.5 (5.8-150.4) <.001
Vertebral fracture 26 301.8 217 130.8 2.3 (1.5-3.5) <.001
; i 54 177 3.9(1.9.20) _ N1
Spontaneous bacterial peritonitis 3 20.8 D 153 16.7 (3.9-72.3) <.001 I
eritoneum cyst < 28.5 14 5o W4 8.8 (£.8-2/.2) <.UUl1
Group I hypertension 16 1194 188 44.5 2.7 (1.6-4.5) <.001

A a(\’) i’) o Qe §

Mycobacterium infection 4 29.3 11 3.2
ypercholesterolemia

3.3 (1.7-6.4) <.001

Sigmoid diverticulum with diverticulitis 10 71.1 80 21.5
Hyperglycemia 48 386.9 1871 647.7 0.6 (0.5-0.8) <.001
Subconjunctival hematoma 3 21.6 8 1.9 11.2 (2.9-43.0) <.001

4 CI = confidence interval; MGUS = monoclonal gammopathy of undetermined significance.

b Rates per 100,000 person-years; age and sex adjusted.

¢ Unadjusted P values are reported.

4 P value was significant after Bonferroni correction for 16,062 comparisons. \d. nach Bida JP etal., Mayo Clin Proc 2009; 84: 685-693
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MGUS - Bartonella

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

Transient monoclonal gammopathy in a patient with Bartonella quintana endocarditis.

Seve P!, Tumer R, Stankovic K, Perard L, Broussolle C.

4+ Author information

Abstract
Monoclonal gammopathy has been reported rarely in association with infectious diseases. Viral infection has been the most frequently
reported. We report a case of Bartonella quintana endocarditis in a 45-year-old homeless male associated with a monoclonal 1gG kappa
gammopathy. The gammopathy disappeared after 8 months of antibiotics while the Bartonella antibody titre was decreasing. This correlation
suggests a causative role for B. quintana for the monoclonal gammopathy. To the best of our knowledge, this the first report of monoclonal
gammopathy in the course of B. quintana infection.

20086 Wiley-Liss, Inc. AThi s correl a i on
PMID" 16432867 DOI 10.1002/ajh 20499 suggestsa causative
[Indexed for MEDLINE]  Free full text role for B. quintana for

the monoclonal
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