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Evidence of pathogen involvement?

 Hypercoagulation
- Correlation with bacterial and viral 
pathogens

 Histamine upregulation/MCAS/MCAD
- Correlation with stealth infections
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The blood coagulation system is activated during 
infections

Source: Antoniak S. (2018). The coagulation system in host defense. Research and practice in thrombosis and haemostasis, 2(3), 549–557. 
doi:10.1002/rth2.12109

“The current view is that 
the activation of 
coagulation is beneficial 
for infections with bacteria 
and viruses ...
Activation of coagulation 
system limits pathogen 
dissemination and 
supports pathogen killing.”
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Infection =

Inflammation =

Thrombotic
response =

Fibrin 
deposition

Source: Bernard, Gordon R. et al. “Efficacy and safety of recombinant human activated protein C for severe sepsis.” The New England journal of medicine 344 
10 (2001): 699-709 .
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Source: Birlutiu, Victoria & Birlutiu, Rares. (2016). Lyme Borreliosis as a Trigger of Dermatomyositis and Cerebral Thrombosis. Clinical Presentations of This 
Unusual Manifestation of Lyme Disease.

Infection triggers inflammation, which triggers a thrombotic 
response: 
1. Cytokines from white blood cells are released into the blood to protect 
the body from foreign attack They induce expression of Tissue Factor 
(TF) on the endothelial cell (EC) surfaces, which drives a coagulation 
cascade. 
2. Antibodies are also formed in response to the pathogens and 
contribute to the local generation of thrombin. 
3. Thrombin triggers fibrin formation.

This fibrin deposition grows over time and
a. Blocks the passage of oxygen and nutrients to the tissues

around the capillaries, and
b. Diminishes capillary size.

How infection triggers hypercoagulation



Source: David Berg Coagulation 202 Proteins and Coagulation Pathways, from The Role of Hypercoagulation and Biofilms in Chronic Illness Conference (2011)

RBCs are  7 microns, while WBCs are 14 - 16 microns: 
Diminished capillary size + more WBCs = logjam

+

Hypoxia:
1 micron
of fibrin
= O2
diffusion
time of 
5.3 mins
instead of
2 seconds
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P

Source: Isogai, Emiko & Kimura, K & Fujii, N & Nishikawa, T & Ishii, N & Postic, D & Baranton, G & Isogai, H. (1996). Platelet-activating-factor-mediated 
pathogenesis in Lyme disease. Infection and immunity. 64. 1026-9. 

“Borrelia-stimulated 
polymorphonuclear 
leukocytes induce 
platelet aggregation” 

Borrelia have been shown to induce platelet aggregation
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Clear correlation between concentration of B. afzelii and 
platelet aggregation

Source: Isogai, Emiko & Kimura, K & Fujii, N & Nishikawa, T & Ishii, N & Postic, D & Baranton, G & Isogai, H. (1996). Platelet-activating-factor-mediated 
pathogenesis in Lyme disease. Infection and immunity. 64. 1026-9. 
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Even reports of Borreliosis causing cerebral thrombosis

Source: Birlutiu, Victoria & Birlutiu, Rares. (2016). Lyme Borreliosis as a Trigger of Dermatomyositis and Cerebral Thrombosis. Clinical Presentations of This 
Unusual Manifestation of Lyme Disease.
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Babesia can also have a coagulant effect

Babesiosis, according to the CDC, can 
cause disseminated intravascular 
coagulation (DIC, or consumptive 
coagulopathy)
https://www.cdc.gov/parasites/babesiosis/disease.ht
ml

“These findings indicate that the 
heparin covers the surfaces of 
babesial merozoites and inhibits 
their subsequent invasion of 
erythrocytes.”

Source: Image:Lynne Garcia LSG and Associates; 
http://www.klinghardtacademy.com/images/stories/powerpoints/2006%20e%20babesia%20and%20heparin.pdf

https://www.cdc.gov/parasites/babesiosis/disease.html
http://www.klinghardtacademy.com/images/stories/powerpoints/2006%20e%20babesia%20and%20heparin.pdf
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”Different types of viruses can cause hypercoagulability”

Source: 1. E. C. M. van Gorp, C. Suharti, H. ten Cate, W. M. V. Dolmans, J. W. M. van der Meer, J. W. ten Cate, D. P. M. Brandjes, Review: Infectious Diseases 
and Coagulation Disorders, The Journal of Infectious Diseases, Volume 180, Issue 1, July 1999, Pages 176–186; 2. Galli, L. et al. (2014). Thrombosis Associated 
with Viral Hepatitis. Journal of clinical and translational hepatology, 2(4), 234–239.

Critical Care Medicine describes in detail the 
number of different types of viruses that can 
cause hypercoagulability:
“Endothelial cells can be directly infected by a 
number of viruses, e.g., herpes simplex virus, 
adenovirus, parainfluenzavirus, poliovirus, 
echovirus, measles virus, mumps virus, 
cytomegalovirus, human T-cell lymphoma 
virus type I, and HIV.” 

“Viruses can downregulate physio-
logical anticoagulant mechanisms and 
inhibit fibrinolysis”2
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HHV-6 is known to drive hypercoagulation …

Source: 1. Brewer, Joseph & Berg, David. (2001). Hypercoaguable State Associated with Active Human Herpesvirus6 (HHV-6) Viremia in Patients with Chronic 
Fatigue Syndrome. Journal of Chronic Fatigue Syndrome. 8. 111-116; 2. http://www.medicalinsider.com/viruses.html

“Conclusions: CFS patients with active 
HHV-6 infection (viremia) have activation 
of coagulation and are hypercoaguable. 
….The hypercoaguable state associated 
with active HHV-6 infection may be a 
significant contributing factor to the 
symptoms seen in CFS patients.”

“One way that HHV-6 and Epstein-Barr virus cause illness is by thickening the blood ever 
so slightly, a state called "hypercoagulation." Hypercoagulation accomplishes two things 
for the virus. First, when the blood is thicker, it is more difficult for our immune system to 
suppress these viruses. Viruses thrive in thicker blood. Second, thicker blood 
prevents maximum delivery of oxygen and nutrients at the cellular level.”2

… as well as Epstein-Barr Virus

http://www.medicalinsider.com/viruses.html
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Source: Squizzato A, Gerdes VEA, Büller HR. Effects of human cytomegalovirus infection on the coagulation system. Thromb Haemost. 2005;93:403–410; 

Cytomegalovirus influences the coagulation system

“Mounting evidence that 
CMV may play a causal 
role in thrombotic 
disorders”



Indebted to the outstanding work of Dr. David Berg on 
hypercoagulation

Source: David Berg Coagulation 202 Proteins and Coagulation Pathways, from The Role of Hypercoagulation and Biofilms in Chronic Illness Conference (2011)
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Anti-cardiolipin antibodies (ACA) are a form of antibody directed against cardiolipin. When 
the immune system recognizes cardiolipin as a foreign substance, ACA is produced and results 
in an autoimmune disorder. It is a kind of anti-mitochondrial antibody.2

Cardiolipin … is the common phospholipid used to 
detect anti-phospholipid syndrome.1 Cardiolipin 
is an important component of the inner 
mitochondrial membrane, where it constitutes ~ 
20% of the total lipid composition. 

Source: 1. Celli, C.M., & Gharavi, A.E.. (1998). Origin and pathogenesis of antiphospholipid antibodies. Brazilian Journal of Medical and Biological Research, 31(6), 
723-732; 2. https://www.slideshare.net/MArun2rocket/anti-cardiolipin-antibody 3. https://www.uptodate.com/contents/pathogenesis-of-antiphospholipid-syndrome
4. https://paolomaccallini.com/2016/07/13/mecfs-lyme-disease-anti-cardiolipin-antibodies-and-mast-cells/

“Interaction of [these] antibodies with 
phospholipids of cell membranes leads to 
conformational and metabolic changes in 
membranes, disruption of cell function, stasis 
of blood in capillaries and venules.”3

4

The role of anti-cardiolipin antibodies in detecting 
hypercoagulation

https://www.slideshare.net/MArun2rocket/anti-cardiolipin-antibody
https://www.uptodate.com/contents/pathogenesis-of-antiphospholipid-syndrome
https://paolomaccallini.com/2016/07/13/mecfs-lyme-disease-anti-cardiolipin-antibodies-and-mast-cells/
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Testing protocol for pathogen-driven 
hypercoagulation

Important to do the checklists and find out which infection/s could
be involved (see next page).

Testing with your GP/specialist for hypercoagulation if you appear to have 
the indications for it (fibrinogen? D-Dimer? thrombotic profile?) 

“Anti-cardiolipin antibodies” are often a useful first-line test available 
from Arminlabs, and can be added on to other tests you are doing. 

Also may be useful to check your/your patients’ ESR (US: “sedimentation 
rate”): Dr. Berg: “The normal range for sed rates should start above 3 or 
4. Values below this are correlated with high Soluble Fibrin Monomer 
values. As the SFM goes up in the plasma, these molecules form dimers (2 
stuck together). This physically blocks the RBCs from settling out of the 
plasma, thus a low sed rate.”
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Checklists help decide which infections to test for; 
history and physical signs/symptoms also vital (1/2)
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Checklists help decide which infections to test for; 
history and physical signs/symptoms also vital (2/2)
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Where to find the checklists:
www.aonm.org – ArminLabs tab
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Evidence of pathogen involvement?

 Hypercoagulation
- Correlation with bacterial and viral pathogens

 Histamine upregulation/MCAS/MCAD
- Correlation with stealth infections
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Viral and bacterial infections can trigger mast cell 
activation



Borrelia induce Mast Cell Activation
“We report the partial 
characterization of a B. 
burgdorferi spirochete-
associated activity which 
induces mast cells to undergo 
low-level degranulation and 
secretion of the 
proinflammatory cytokine TNF-α 
… Mast cells activated by 
spirochetes in vivo probably 
participate in subsequent 
immune and/or inflammatory 
events. … early TNF-α 
production by spirochete-
activated dermal mast cells 
would help initiate local 
inflammation, attracting 
inflammatory cells into sites of 
spirochete replication in the 
skin. Such early inflammatory 
responses would lead 
eventually to the generation 
of T- and B-cell-dependent 
acquired immune responses, 
which control spirochete 
replication.”
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“We report here for the 
first time the bacteria 
ability to induce the 
inflammatory response 
of mouse primary mast 
cells. We show that 
OspC, a major surface 
lipoprotein involved in 
the early transmission 
of Borrelia, induces the 
degranulation of 
primary mast cells …”

Borrelia and Mast Cell Activation Syndrome/Disease 
(MCAS/MCAD)
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Bartonella also attracts mast cells and triggers 
histamine release 

Source: https://lymedisease.uk/2018/09/18/bartonella-henselaequintana-and-others-absolutely-everything-about-this-gram-
negative-bacteria/

Bartonella henselae overactivates the MCP-1 gene ….
The functions of this gene are as follows: luring
monocytes and T-lymphocytes, eosinophils, mast cells 
and basophils, and additionally stimulating cytotoxic 
destruction of cells by CD8 + lymphocytes and NK 
lymphocytes. … In addition, it affects the release of 
histamine and synthesis of leukotrienes by mast 
cells and basophils.

https://lymedisease.uk/2018/09/18/bartonella-henselaequintana-and-others-absolutely-everything-about-this-gram-negative-bacteria/
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Mycoplasma pneumoniae 
induces mast cell activation 
and degranulation

Mast Cells and Mycoplasma
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Evident role of histamine in the pathomechanism of 
Chlamydia pneumoniae infections

Source:https://www.ncbi.nlm.nih.gov/pubmed/14556983

https://www.ncbi.nlm.nih.gov/pubmed/14556983
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Yersinia enterocolitica and histamine signalling

Source: https://www.ncbi.nlm.nih.gov/pubmed/16717182, Handley, Scott A et al. “Histamine signaling through the H(2) receptor in the Peyer's patch is 
important for controlling Yersinia enterocolitica infection.” Proceedings of the National Academy of Sciences of the United States of America vol. 103,24 
(2006): 9268-73. doi:10.1073/pnas.0510414103

“Histamine signaling through the 
H(2) receptor in the Peyer's patch is 
important for controlling 
Yersinia enterocolitica infection.”

https://www.ncbi.nlm.nih.gov/pubmed/16717182
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“Mast cells recognize and respond to viruses through 
several different receptors”

Source: Graham, A. C., Temple, R. M., & Obar, J. J. (2015). Mast cells and influenza A virus: association with allergic responses and beyond. Frontiers in 
immunology, 6, 238

“…. These receptors include TLR signaling, 
such as TLR3 detection of dsRNA, 
sphingosin-1-phosphate (S1P) binding to 
its receptor S1PR, and RIG-I recognition of 
uncapped vRNA. Engagement of these 
receptors results in mast cell 
activation leading to immediate 
degranulation, the de novo synthesis of 
eicosanoids within minutes of activation, 
and the de novo synthesis of numerous 
cytokines, chemokines, and growth factors 
within hours of activation.”
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“Mast cell activation can participate in limiting viral 
replication in the local tissue and viral dissemination”

Source: Graham, A. C., Temple, R. M., & Obar, J. J. (2015). Mast cells and influenza A virus: association with allergic responses and beyond. Frontiers in 
immunology, 6, 238

Within the tissues, mast 
cells can be activated by 
viruses, resulting in a 
cascade of actions intended 
to curb and overcome the 
pathogenic insult



30
This document is intellectual property of Armin Schwarzbach MD PhD. 
Reproduction only with permission. Please note the copyright.

Source: https://www.ncbi.nlm.nih.gov/pubmed/15386590

“Mast cell activation by 

viruses … may be 

important in initiating 

autoimmune disease.”

“Coxsackievirus 

infection was found 

to upregulate TLR4 

on mast cells and 

macrophages 

immediately 

following infection”

Coxsackie, an RNA virus, also upregulates mast cells …

https://www.ncbi.nlm.nih.gov/pubmed/15386590
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… as do various other enteroviruses

Source: Jin, Yuefei & Zhang, Chao & Wang, Hui & Zhou, Guangyuan & Wang, Xiangpeng & Zhang, Rongguang & Chen, Shuaiyin & Ren, Jingchao & Chen, Lu & 
Dang, Dejian & Zhang, Peng & Xi, Yuanlin & Zhang, Weiguo & Duan, Guangcai. (2018). Mast cells contribute to Enterovirus 71 infection-induced pulmonary 
edema in neonatal mice. Laboratory Investigation. 98. 1. 10.1038/s41374-018-0075-y.

“Enterovirus 71 infection 
activated mast cells and 
induced allergic 
inflammation in target 
organs or tissues”
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Testing for infections in histamine 
upregulation/MCAS: Considerations

1. Borrelia (Elispot/Tickplex) 

2. Chlamydia pneumoniae? 

3. Mycoplasma?

4. Bartonella?

5. Yersinia enterocolitica?

6. Any of the viruses, e.g., Enteroviruses/Coxsackie?

Best again to do the checklists, and look at the patient’s
situation overall, with any comorbidities.
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AONM May 3rd Lyme Conference with Dr.
Schwarzbach, Dr. Joe Jemsek, and other international 
experts: https://aonm-may-conf-2020.eventbrite.co.uk

https://aonm-may-conf-2020.eventbrite.co.uk/
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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

