Modeling for Spatio-Temporal
Patterns of Lyme Pathogen
The Journal of Applied Ecology,
(Tran, T., et al.) published
“Predicting
spatio-temporal
population patterns of Borrelia
burgdorferi, the Lyme disease
pathogen” on September 13, 2022. In
this article, authors investigate
the population changes of B.
burgdorferi from impact of several environmental features.
The models used to analyze changes in pathogen populations
were developed from collection of approximately 19,000 nymphal
blacklegged ticks (Ixodes scapularis) from the field, as well
as data on environmental features that were spatially and
temporally distinct.
This modeling accurately predicted the prevalence of B.
burgdorferi infection in nymphal blacklegged ticks as well as
variation in populations across both geography and time. It
also identified environmental features that consider
“landscape ecology, vertebrate hosts, climatic metrics,
climate anomalies and surveillance efforts” that can be used
to predict both Lyme infected tick patterns and prevalence on
a geographic level into the future, as well as predicting
population dynamics in areas that have not yet been sampled.
Authors suggest that this modeling provides an inexpensive and
highly productive strategy for both ecological management and
reducing public health risk for Lyme disease.
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Understanding Red Blood Cell
Modifications
Caused
by
Babesia
Hassan Hakimi, et al., published “Advances
red blood cell modifications by Babesia,” in
September 15, 2022, to further investigate
invades and multiplies within red blood
mammalian hosts.

in understanding
PLOS Pathogens on
how the parasite
cells (RBCs) of

Environmental
Pollutants:
Impact on Blacklegged Tick

Scott, J.D. et al., 2022

The Open Journal Of Public Health, (Scott, J.D. et al.),
published “Morphological Abnormalities in Blacklegged Tick,
Ixodes scapularis, Initiated by Environmental Contaminant,” on
August 29, 2022. In this publication authors describe the
deformity observed in a tick collected from a songbird during
routine bird monitoring activities.
The tick, collected from a juvenile American Robin, was a
fully fed larva with normal physical structure which then
molted into a deformed nymph. Because of the abnormalities
observed on the emerged nymph, molecular testing was used to
identify the nymph as a blacklegged tick.
The DNA barcoding did not show any genetic abnormalities in
the tick, and the head of the tick had not been damaged on the
larva when collected. Authors also considered pathogen
influence, however ticks have evolved with pathogens, and none
are known to cause physical abnormalities. Authors note that
there are several organic chemicals that can cause abnormal
structural development in I. scapularis ticks. Based on the
findings in the research they presented, it appeared that
teratogens, which are substances that may produce physical or
functional defects, in the environment are influencing a
downward trend of American robins in the region.
Authors suspect that the abnormalities observed in the
blacklegged tick nymph were most likely caused by a toxic
chemical in the environment that the larva ingested from the
juvenile American Robin that had been feeding on earthworms
exposed to these teratogenic chemicals in the soil.
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Borrelia
miyamotoi:
Report in CT Patient

Case

IDCases, (Bobojama, S. B. et al.) published a case report,
“Human Borrelia miyamotoi infection: A cause of persistent
fever and severe hyperthermia in New England.” on September 6,
2022. This case report describes a patient from southwestern,
Connecticut, a 75-year-old male, who was transported by
ambulance to the emergency department (ED) after he had been
found unresponsive at his home.
The man had a three-day history of illness prior to this
admission with symptoms including weakness, drowsiness, and
eventually altered mental status. He also had rapid breathing
and a relapsing fever with body temperatures reaching 106 °F.
In the ED he required active cooling with ice packs,
medications to reduce fever, antibiotics, and insertion of an
endotracheal tube to protect his airway due to altered mental
status and vomiting.
Though the patient had no known history of a recent tick bite,
his potential exposure to tick habitat initiated testing for
common tick-borne diseases (Lyme, babesia, anaplasma, and
ehrlichia). When these tests came back negative, testing for
rare tick-borne diseases was then conducted. The patient was
empirically treated with a combination of IV antibiotics and

an antiviral for suspected meningitis/encephalitis while
awaiting laboratory results. The patient showed positive
results for Borrelia miyamotoi on PCR testing two days
later. Borrelia miyamotoi is a relapsing fever spirochete
transmitted by hard-bodied (ixodid) ticks. On the fifth day,
the patient was discharged with a plan for continued therapy
with doxycycline for a total of 14 days.
Authors recommend that Borrelia miyamotoi be considered in the
differential diagnostics when high fever, headache, and
altered mental status occur in patients where the disease is
endemic.
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Lewy Body Dementia Associated
with Borrelia in the Brain

From: Alan B. MacDonald’s,

“Microbial DNA globular
liquid crystal-like deposits
inside Lewy bodies in four
Lewy dementia patients,” Med
Clin Res, 2022.
Medical and Clinical Research published Alan B. MacDonald’s
review article, “Microbial DNA globular liquid crystal-like
deposits inside Lewy bodies in four Lewy dementia patients,”
on August 10, 2022. Through review, MacDonald found evidence
of both diffuse cortical Lewy body dementia and active
neuroborreliosis in four autopsied brains.
The brains autopsied in this study were donated to the Dr.
Paul H Duray MD Research Foundation to examine specifically
for the possibility of undiagnosed Borrelia infections. The
brains that were donated came from patients that had been
exhibiting clinical signs and symptoms suggestive of Lewy body
dementia, including visual hallucinations and progressive
dementia.
Borrelia specific DNA probes and borrelia specific
immunohistochemistry were used to confirm active Borrelia
infection in these brains and immunohistochemistry results
confirmed the pathological diagnosis of Lewy body dementia.
MacDonald provides the first report of an association between
Lewy body dementia and neuroborreliosis.
NOTE: Copyright: ©2022: Alan B MacDonald. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.
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LDA Research Grantee: Dr.
Jorge
Cervantes
Presents
Poster

Jorge Cervantes,
MD, PhD, Texas
Tech University
Health Sciences
Center at El Paso
LDA provided a research grant to Jorge Cervantes, MD, PhD,
Texas Tech University Health Sciences Center at El Paso in
2020.
His research, “Serum Transcriptomic Analysis of Human
Monocytes Upon Exposure to Acute & Convalescent Sera From Lyme
Disease Patients,” was accepted for a Poster Presentation at
Cytokines 2022 Hybrid: 10th Annual Meeting of the
International Cytokine & Interferon Society Joint Meeting with
the 4th International Conference on Innate Lymphoid Cells
(ILC4). This presentation is taking place virtually as well as

in person in Hawaii, September 2022.
LDA strives to fund the most relevant and cutting edge
research aimed at investigating the diagnosis, treatment,
pathology, and prevention of Lyme and other tick-borne
diseases. The goal is to have researchers publish in peer
review and move the field of tick-borne diseases forward. To
date, LDA has 60 publications that have resulted from its
supported research.
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Lyme Carditis: Observational
Outcomes of Treatment
Current Problems in Cardiology,(Wang, C.,
et al.), published “Long-term Outcomes in
Treated Lyme Carditis” in *October 2022.
Authors
provide
results
of
an
observational study of post treatment
outcomes for
7 patients that had
serologically confirmed Lyme carditis.
*Version of Record August 24, 2022.

Patients in the study ranged from 14-56 years old. Six of the
7 patients were male. All of the patients initially presented
with high-degree atrioventricular block and other signs or
symptoms of heart distress. They were all treated with an
established standard protocol developed by the medical center.
The protocol included a course of antibiotics as well as a
pre-discharge stress test to assess stability of the
atrioventricular node.
Patients studied were followed for a minimum of 12 months
after hospital discharge. At the time of follow-up, all
patients were free of symptoms, functioning normally, and had
no conduction abnormalities. None of the patients required
permanent pacing intervention for their heart.
Through evaluation of these case reports, authors present
evidence for avoidance of permanent pacing for Lyme carditis
if conduction of the heart is stable at the time patients are
discharged. Authors also state that there is currently no
protocol for ongoing monitoring of patients after discharge
from hospital, and that long term follow-up should be further
explored.
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Neurological Infections and

the Choroid Plexus
Fluids and Barriers of the CNS,
(Thompson, D. et al.) published “The
choroid plexus and its role in the
pathogenesis of neurological infections”
on September 10, 2022. This review
article summarizes the current knowledge
of the choroid plexus and presents the
new understanding of the role the choroid plexus plays as in
the pathogenesis of neurological infections.
The choroid plexus is a highly vascularized complex whose
primary role is the production and secretion cerebrospinal
fluid. Many of the cells of the choroid plexus provide
surveillance of the immune system by detecting pathogens and
changes in the cytokine environment. The choroid plexus is
located within each of the four ventricles of the brain and
may play a bigger role in the pathogenesis of diseases that
pass to the central nervous system than previously understood.
This review discusses the cellular response of the choroid
plexus to many diseases including Zika, COVID, and Lyme.
Authors believe that further understanding of the complex role
the choroid plexus has in powering these disorders could
promote development of novel and effective modes of therapy
and targets.
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Case
Study
of
Pregnant
Patient Diagnosed and Treated
for Disseminated Lyme Disease
Bethany Cucka, BS, et al., published, “Spotting the target:
clinical clues in the diagnosis of disseminated Lyme disease
in pregnancy,” in American Journal of Obstetrics and
Gynecology on March 18, 2022. The study illustrates the
patient case of a 33-year-old woman who was pregnant with her
second child and, at 33 weeks’ gestation, presented with ten
days of bifrontal headache despite treatment, two days of
pruritic body rash, and mild transaminitis.

Proteins Help Lyme Hide from
Immune System

Borrelia
burgdorferi,
Courtesy
Dave

Dorward, PhD, NIH
Proceedings of the National Academy of Sciences of the United
States of America (PNAS), (Pereira, M.J. et al.) published
“Lipoproteome screening of the Lyme disease agent identifies
inhibitors of antibody-mediated complement killing” on March
21, 2022. In this study, researchers identified two
lipoproteins (ElpB and ElpQ) that formed a tight bond to human
C1 (a protein complex that activates a pathway of the
complement system). These proteins assist Borrelia burgdorferi
(Lyme bacteria) to hide from the human complement system,
which is the first defense in the immune system. This evasion
of the immune system allows for dissemination of bacteria
throughout the human body (blood, tissues, organs, bone, etc.)
resulting in Lyme disease.
These findings set the stage for identifying how to create a
stronger barrier to evasion of the human immune system, or to
potentially weaken the Lyme bacteria to prevent dissemination
and proliferation throughout the human body. To demonstrate
that these proteins protected B. burgdorferi from complement
killing, the researchers developed an assay to test (in vitro)
these two proteins in their ability to protect the Lyme
bacteria from the human complement system. They found that
Lyme bacteria expressing ElpQ had a significantly higher
survival rate (321-fold) than controls, and though bacteria
expressing ElpB also had a higher survival rate, the increase
was not statistically significant.
Researchers state that further investigation is needed to
determine whether these two proteins (ElpB and ElpQ) can
protect B. burgdorferi from the complement system in a live
animal host. In order to test this theory, they will need to
genetically modify B. burgdorferi to create strains lacking
both ElpB and ElpQ proteins. These findings provide potential
for identifying new Lyme therapeutics or targets for vaccine
development.
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