
Journal of Maine Medical Center Journal of Maine Medical Center 

Manuscript 1206 

Lyme Disease: A Call for A One Health Approach Lyme Disease: A Call for A One Health Approach 

Kathleen F. Gensheimer 

Follow this and additional works at: https://knowledgeconnection.mainehealth.org/jmmc 

The views and thoughts expressed in this manuscript 
belong solely to the author[s] and do not reflect the 
opinions of the Journal of Maine Medical Center or 
MaineHealth. 

http://knowledgeconnection.mainehealth.org/jmmc
http://knowledgeconnection.mainehealth.org/jmmc
https://knowledgeconnection.mainehealth.org/jmmc
https://knowledgeconnection.mainehealth.org/jmmc?utm_source=knowledgeconnection.mainehealth.org%2Fjmmc%2Fvol7%2Fiss2%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://mainehealth.org/
https://mainehealth.org/


Scan the QR to view
the full-text article on
the journal website

COMMENTARY

Lyme Disease: A Call for A One Health Approach
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“Between animal and human medicine there are no dividing lines—nor should there be.” – Rudolf
Virchow, MD, 18561,2

“The One Health concept is a worldwide strategy for expanding interdisciplinary collaborations
and communications in all aspects of health care for humans, animals and the environment. The
synergism achieved will advance health care for the 21st century and beyond by accelerating biome-
dical research discoveries, enhancing public health efficacy, expeditiously expanding the scientific
knowledge base, and improving medical education and clinical care. When properly implemented, it
will help protect and save untold millions of lives in our present and future generations.” – Courtesy
One Health Initiative Team
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Emerging infectious diseases, which are caused by
pathogens that have reappeared, rapidly increased
in incidence, or have newly appeared, represent a
growing public health threat globally. Greater than
60 % of emerging diseases are zoonotic, affecting
both animals and humans.3 Vector-borne diseases
constitute an increasing public health concern in
the United States, representing an emerging and
poorly understood threat. Tick-borne diseases, such
as Lyme disease, will continue to emerge and expand
their range. The effect of vector-borne diseases on
human health warrants consideration of new and
innovative prevention strategies.4–7 In the 40 years
since Dr. Allen Steere first described Lyme disease,
we have learned a great deal about this disease,
including its diagnosis, clinical spectrum, treatment,
and epidemiology. However, many unanswered
questions remain about this disease.8

Lyme disease, caused primarily by infections with
Borrelia burgdorferi, is the most frequently reported
vector-borne disease in the United States, accounting
for more than 75 % of reported tick-borne diseases.6

B. burgdorferi is transmitted to both humans and ani-
mals through the bite of infected Ixodes spp. ticks.
I. scapularis is the primary tick vector in the eastern
United States, including Maine.6 More than 63 000
cases of Lyme disease were reported to the Centers
for Disease Control and Prevention by state health de-
partments and the District of Columbia in 2022.9 This
number reflects cases reported through routine natio-
nal surveillance, which is only 1 way public health
officials track diseases. Recent estimates using other
methods suggest that approximately 476 000 people
may be diagnosed and treated for Lyme disease each
year in the United States. This number likely includes
patients who are treated based on clinical suspicion
but do not actually have Lyme disease.9 Both people
and animals, including dogs, cats, and horses, can be-
come infected with B. burgdorferi. A small percentage
(5 % to 10 %) of infected dogs go on to develop signs
of illness, which can be quite severe.10 In dogs, an
acute recurrent lameness with fibrinopurulent arthri-
tis has been reported as the dominant clinical sign.
Dogs recovered but developed persistent mild pol-
yarthritis. B. burgdorferi persisted in recovered dogs
for at least 1 year.11 People or animals may be bitten
by blacklegged ticks during outdoor activities, such
as hiking or camping, or even while spending time
in their own backyards. A large evaluation of pet
ownership, human tick encounters, and tick-borne
diseases showed that pet owners, whether of cats or
dogs, are at increased risk of encountering ticks and
suggested that pet owners are at an increased risk of
developing tick-borne disease.12

Lyme disease is the most common tick-borne illness
in Maine, as seen throughout the rest of the country.
However, Maine has also experienced increases in
other tick-borne diseases, such as anaplasmosis and
babesiosis. As recently reported in the Portland Press
Herald, the number of Lyme disease infections state-
wide was 3035 on December 3, 2024.13 That number
exceeds the total for 2023, which was the highest
year on record with 2943 cases reported. The sta-
tewide average of Lyme disease case rates increased
from 106 per 100 000 people in 2014 to 228.2 per
100 000 people in 2024, slightly more than doubling.
Much of the increase in Lyme disease cases in recent
years has come from Knox, Lincoln, Hancock, and
Waldo counties, whereas the rates have increased
more gradually in the southern and interior counties,
according to Maine Center for Disease Control and
Prevention data.13

In the United States, Lyme disease has historically
been associated with New England and upper Mid-
west and Mid-Atlantic regions. However, studies have
suggested that northern populations of I. scapularis
ticks are expanding their geographic range south-
ward along the Appalachian Mountains, affecting
areas such as southwestern Virginia and northwestern
North Carolina.6,7 Maine has likewise experienced
expansion of Lyme disease. As noted, Mid-Coast coun-
ties in Maine have experienced at least a tripling of
rates.

Factors underlying the geographic expansion of
Lyme disease risk are not well understood. Health
threats from tick-borne pathogens have become in-
creasingly recognized as they become widespread
throughout the world. Katharine Walters et al wro-
te that “urbanization, climate change, and increased
deer populations have altered the ecology and lands-
cape, enabling ticks to flourish, and spread.”14,15

Factors contributing to this expansion in Maine may
include coastal climates that are more hospitable
to ticks, with wet, humid weather and winters that
do not experience the colder temperatures recorded
in the more interior areas of the state.16 Warming
temperatures at northern latitudes are expected to
facilitate northward expansion of Ixodes populations
in Canada; however, a role of climate change in range
expansion within the United States is not well esta-
blished.17 More likely contributors include changes in
land use, suburban development, and deer abundance
and distribution. Entomologic studies suggest that I.
scapularis ticks were widely distributed in the eas-
tern United States before the 1700s, and the current
range expansion might be simply recolonization of
areas that were deforested for agriculture during the
1800s.4 But it is not just rodents and ticks that are
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finding new places to survive and thrive as previously
inhospitable environments become warmer, wetter,
and unfortunately, more disease-friendly. Other spe-
cies, such as the white-tailed deer, are also being
forced out of the woods and are, in the process, more
frequently coming into closer contact with the people
who have encroached on their natural habitats. And
although Ixode populations are needed for Lyme di-
sease transmission, they are not sufficient.5 There are
many areas of the country where vector ticks flourish
but are not infected, underscoring that disease risk
depends additional factors.4,6 We continue to study
and learn more about the unique entomologic factors
that can contribute to infection.4,17

Adopting a One Health strategy supports a co-
llaborative approach among animal, environmental,
and human medicine communities. This strategy tac-
kles unknown questions together and, ultimately,
supports informed detection, response, and preven-
tive efforts. One Health is an integrated, unifying
approach that aims to sustainably balance and opti-
mize the health of people, animals, and ecosystems.
It recognizes that the health of humans, domestic
and wild animals, plants, and the wider environment
are interdependent.18 The approach mobilizes multi-
ple sectors, disciplines, and communities at varying
levels of society to work together to foster well-
being and tackle threats to health and ecosystems.
At the same time, it addresses the collective need
for clean water, energy, and air, as well as safe
and nutritious food. It also addresses concerns re-
garding climate change as well as contributing to
sustainable development and global security. The
One Health paradigm forges co-equal, all-inclusive
collaborations between animal, plant, environmental,
and human health areas, as well as many related
disciplines that fall under its purview.18 Although
many other approaches to disease control take a na-
rrow disease-specific approach, One Health attempts
to link strategic objectives and targets of disease con-
trol and prevention programs to investments in health
systems. Adopting a One Health approach assists in
gaining a better understanding of the drivers of trans-
mission, identifying important paths in research and
gaps in surveillance, and enhancing the need for grea-
ter capacity for international and interdisciplinary
approaches. These types of efforts will be important
in the quest to anticipate where and how vector-borne
zoonotic diseases have emerged and will continue to
emerge so that they can be managed.15 To prevent
further spread and potential evolution and establish-
ment of additional high-risk areas of emergence, a
One Health approach is needed to study potential
new communities at risk and reservoirs of infection.

Such an approach is crucial to protecting human and
animal health.

Medical providers might be less familiar with the
diagnosis and management of Lyme disease in tho-
se emerging areas, which might also contribute to
underdiagnosis. This complex One Health issue re-
quires a community-wide multidisciplinary approach
to reducing the risk of disease in humans and ani-
mals.18 A One Health surveillance approach is crucial
in sharing and integrating information, such as se-
quencing data, reference strains, and experimental
data to formulate strategies to prevent Lyme disease
in humans. Multifaceted and robust surveillance is
a necessary part of our prevention efforts, be it of
the tick vector, wildlife, pets, or humans. Individual-
level canine seroprevalence data can be useful for
monitoring human risk for Lyme disease. Mead et al
reported that a canine seroprevalence greater than
5 % was a sensitive but nonspecific marker of hu-
man risk, whereas seroprevalence less than 1 % was
associated with minimal risk for human infection.19

Establishing sentinel veterinary clinics within Lyme
disease-emergent communities can promote preven-
tion and control efforts, and provide opportunities
for educational efforts and behavioral interventions.
Without the information gleaned from surveillance,
it is not possible to track the expansion of Lyme
disease into new geographical areas. Lack of such
information impedes prevention modalities and po-
tentially impedes mitigating the risk of infection as
well as evaluating prevention efforts. Public health
surveillance has contributed information to all these
endeavors. Looking ahead, emerging infectious disea-
se challenges patients, health care providers, and the
public health community. Novel and more effective
methods of surveillance that enable timely risk mo-
nitoring might help to overcome the prevention and
awareness challenges caused by Lyme disease spread
into new areas and populations.

Areas of Lyme disease risk is certain to expand
further, introducing the disease into communities
unaccustomed to ticks as a common health threat.
Identifying these communities, mitigating the risk,
and promoting early and accurate diagnosis and treat-
ment will be ongoing tasks faced by the public health
community. However, the most pressing challenge is
the need to develop and deploy effective prevention
methods.6,8 The long-term impact of adopting a One
Health approach to control infectious diseases inclu-
des safeguarding our environment and other lives that
share our world. Such an approach can also support
access to clean air and water, encourage stewards-
hip of therapeutics and technology, enhance equity
and human rights, and promote global security. We
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cannot afford to miss the opportunity afforded by
a One Health approach to further our surveillance,
response, and prevention efforts of Lyme disease in
Maine.
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