
ABSTRACT 

LASHNITS, ERIN WRIGHT. Epidemiology and Modeling Bartonella in a One Health Context. 

(Under the direction of Dr. Edward Breitschwerdt) 

 

 

As emerging zoonotic vector borne pathogens, members of the genus Bartonella are 

increasingly recognized as causes of disease in human and veterinary medicine. The domestic cat 

is the reservoir host for multiple species of zoonotic Bartonella, the most well-studied of which 

is Bartonella henselae, the etiologic agent of a syndrome historically termed ñcat scratch 

diseaseò (CSD). Often in human infection with zoonotic Bartonella spp. the source of infection 

remains unknown or speculative, and some reports indicate potential for other epidemiologically 

important hosts and vectors that are not cats and fleas (particularly ticks). Further understanding 

of transmission and pathogenesis of Bartonella spp. is most effectively gained with a One Health 

approach. 

With this background, the research presented here describes the epidemiologic landscape 

of Bartonella spp. exposure in dogs, characterizing potential risk factors for exposure, and 

describing possible transmission scenarios. Additionally, the clinical research studies included 

here evaluated one potential disease manifestation in dogs, and another in people, among the 

many currently proposed for investigation. 
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CHAPTER 1 

Introduction  

As emerging zoonotic vector borne pathogens, members of the genus Bartonella are 

increasingly recognized as causes of disease in human and veterinary medicine. While human 

Bartonella species ï B. bacilliformis in South America and B. quintana worldwide ï have been 

recognized as the cause of disease for generations, the potential for zoonotic Bartonella species 

to cause disease in humans has only been realized over the past few decades, with the first report 

of B. henselae as a cause of cat scratch disease in 1990.1 It has taken even longer for Bartonella 

spp. to be recognized as etiologic agents of infectious disease in veterinary medicine, with the 

first case of bartonellosis in a dog reported in 1995.2 

Given this short history, transmission has been comparatively well-studied for the 

human-adapted Bartonella spp. (B. quintana and B. bacilliformis), but relatively little is still 

known about transmission of zoonotic Bartonella spp.3 The domestic cat is the reservoir host for 

multiple species of zoonotic Bartonella, the most well-studied of which is Bartonella henselae, 

the etiologic agent of a syndrome historically termed ñcat scratch diseaseò (CSD).4,5 

Bartonellosis has historically been defined by CSD, which includes a triad of a cat scratch or 

bite, fever, and regional lymphadenopathy. However, with the advent of increasingly sensitive 

molecular and microbiological tools with which to diagnose Bartonella spp. infection, there are 

increasing reports of atypical manifestations of bartonellosis (historically termed ñatypical 

CSDò), including severe and persistent neurological and neuropsychological manifestations, 

endocarditis, and other non-specific signs of chronic illness.6ï8 The cat flea is the major vector 

for transmission of B. henselae among cats, but the exact role of the cat flea in the transmission 

of B. henselae to humans ï and whether fleas act as mechanical or biological vectors ï has not 
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been determined. Often in human infection with zoonotic Bartonella spp. the source of infection 

remains unknown or speculative, and some reports indicate potential for other epidemiologically 

important hosts and vectors that are not cats and fleas (particularly ticks). 8,9  

Further understanding of transmission and pathogenesis of Bartonella spp. is most 

effectively gained with a One Health approach. While investigating Bartonella infection in cats 

helps to elucidate transmission risk in ecological and epidemiological studies, as well as for 

individual human patients, accurately diagnosing dogs may help by providing a natural model 

system in which to study zoonotic Bartonella species. As has been seen with Lyme Disease and 

in the realm of toxicology, dogs may have similar exposures to their human companions, thereby 

potentially serving as a sentinel for emerging infectious diseases affecting both species.10ï12 In 

addition, as an incidental hosts for B. henselae and other cat- or wildlife-adapted Bartonella spp., 

dogs and humans appear to exhibit similar disease manifestations and immunological responses, 

enhancing the dog as a naturally occurring model for human bartonellosis.13,14 Similar zoonotic 

Bartonella spp. to those that infect humans also infect pet dogs, and it has been suggested that 

dogs may serve not only as a sentinel of human exposure risk, but also as a source of infection 

for human cases of bartonellosis.15,16 Investigating Bartonella spp. infection in both cats and 

dogs is, therefore, of paramount importance to informing our understanding of human Bartonella 

spp. transmission and infection and ultimately protecting human health. 

With this background, the research presented here aimed to describe the epidemiologic 

landscape of Bartonella spp. exposure in dogs, characterize potential risk factors for exposure, 

and describe possible transmission scenarios. Additionally, the clinical research studies included 

here evaluated one potential disease manifestation in dogs, and another in people, among the 

many currently proposed for investigation. 
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CHAPTER 2 

Descriptive epidemiology of Bartonella exposure in dogs 

 

Lashnits E, Correa M, Hegarty BC, Birkenheuer A, Breitschwerdt EB. Bartonella 

Seroepidemiology in Dogs from North America, 2008-2014. J Vet Intern Med. 2018 

Jan;32(1):222-231. PMID: 29197186. 
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CHAPTER 3 

Modeling potential drivers of Bartonella exposure in dogs 

 

Lashnits EW, Dawson DE, Breitschwerdt E, Lanzas C. Ecological and 

Socioeconomic Factors Associated with Bartonella henselae Exposure in Dogs Tested for 

Vector-Borne Diseases in North Carolina. Vector Borne Zoonotic Dis. 2019 Aug;19(8):582-

595. PMID: 31112095. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   

15 

 



   

16 

 



   

17 

 



   

18 

 



   

19 

 



   

20 

 



   

21 

 



   

22 

 



   

23 

 



   

24 

 



   

25 

 



   

26 

 



   

27 

 



   

28 

 

 

 



   

29 

 

CHAPTER 4 

Bartonella outbreak investigation and transmission 

 

Lashnits E, Neupane P, Maggi RG, Linder KE, Bradley JM, Balakrishnan N, 

Southern BL, McKeon GP, Chandrashekar R, Breitschwerdt EB. Detection of Bartonella 

spp. in dogs after infection with Rickettsia rickettsii. J Vet Intern Med. 2020 Jan;34(1):145-

159. PMID: 31891215. 
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