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ARTICLE INFO ABSTRACT

Keywords: Purpose: Cat scratch disease (CSD) frequently has ophthalmologic manifestations. The ophthalmologist’s
Cat'scrat'ch. c'lisease approach to treating neuroretinitis is familiar, but few eye care providers are comfortable answering the next
Neuroretinitis question of “what do I do with my cat?” Published guidelines are often vague in answering the complexities of
gi:olzeegﬁ h real-life conundrums that can lead patients and their doctors to believe that risk mitigation should involve
Bartonellosis removal of the animal. Here, we present demonstrative scenarios informed by clinical practice and provide

updated recommendations.

Observations: A 10-year-old boy presented with reduced vision in the right eye. Funduscopic examination
identified optic nerve head edema with subretinal fluid, and a macular star developed one week later, consistent
with the diagnosis of neuroretinitis. Serology confirmed Bartonella henselae antibodies and a diagnosis of CSD.
The father disclosed that the family has recently adopted three kittens, who have scratched the boy and the
patient’s younger sister. The physician and patient’s family find themselves at a loss regarding best practices for
what should be done with the kittens.

Conclusions and Importance: B. henselae has been detected in a variety of mammals and can be transmitted via
vectors such as fleas. Even well-appearing animals can transmit the bacteria, months to years after their initial
infection. Symptoms, clinical and laboratory findings will depend on bacterial load and strain virulence, as well
as the physiological/immunological status of the host, with people at the extremes of age and the immuno-
compromised being at greater disease risk. Flea control is crucial to minimize transmission risk. Our veterinary
expert (EBB) recommends testing (with serology and PCR) and treating infected animals (with doxycycline and a
quinolone). Patients should be counseled to speak with their pets’ veterinarian. When addressing the concerns of
our CSD patients in clinical practice, ophthalmologists should be aware of the strategies for minimizing Barto-
nella transmission risk, and cognizant of the One Health approach for managing zoonoses.

1. Introduction

Cat scratch disease (CSD) is a zoonotic illness caused by Bartonella
species of bacteria, most frequently Bartonella henselae. It is encountered
in ophthalmology practice most commonly in the forms of Parinaud’s
oculoglandular disease and neuroretinitis, which can cause long-term
visual sequelae. Although in recent years much has been learned
regarding Bartonella species, virulence, modes of transmission, and
associated diseases in humans and in animals, clinical research has not
kept pace. When humans have CSD, the recommendations of the Centers

for Disease Control (CDC),l American Association of Feline Practitioners
(AAFP),2 and the Advisory Board on Cat Disease (ABCD),3 focus on
prevention of transmission instead of providing specific guidelines
regarding the management of the pet. Classic recommendations include
1) eliminate the vector, fleas, 2) avoid being wounded by animals, and
3) disinfect wounds. The incidence of CSD has been recently estimated at
4.7 per 100,000 in the United States, with ophthalmic manifestations
expected in 5% of cases. In patients with neuroretinitis, 73% manifest
systemic symptoms.” Although a constant feature in our history-taking
in ophthalmology, once the question of animal exposure(s) is affirmed
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Fig. 1. Optos widefield photograph of patient’s right eye posterior pole on
presentation. Note optic disc edema consistent with papillitis with sub-
macular fluid.

Fig. 2. Optos widefield photograph of patients’s right eye posterior pole one
week later. Continued optic disc edema with resolution of sub-macular fluid
and subsequent appearance of macular star, suggesting neuroretinitis.

by the patient, the discussion is usually terminated.> When the patient
asks how to manage their pet, ophthalmologists are usually at a loss.
Published guidelines'” can lead patients to believe that they can
attempt to remove fleas, or to remove the animal, and physicians caring
for CSD patients have attested to giving this unfortunate advice.” Here
we present an illustrative case of Bartonella-induced neuroretinitis ac-
quired from the family pet, along with questions posed by the family,
with the aim of discussing how to deal with such cases in clinical
practice. We posed these questions with a few veterinarians and CDC
experts and reviewed current guidelines for clinical practice when
diagnosing CSD, to suggest an approach to dealing with scenarios in
which these guidelines fall short.

2. Case report

A previously healthy, 10-year-old boy presented with painless visual
loss with black spots in the visual field of the right eye 1 week prior. He
had headaches for the previous month but no history of flu-like illness or
fever. On further questioning his father disclosed that the family had
recently adopted 3 kittens and the boy recalled being scratched multiple
times. He did not wash or treat the scratches.

On ophthalmologic examination, he had visual acuity of 20/60 right
eye with trace RAPD, and 20/20 left eye. Color vision was normal.
Ocular motility examination showed full ductions both eyes with
orthotropia. External and slit-lamp examination were unremarkable
with no cell or flare in either eye. Dilated fundus examination (Fig. 1)
showed moderate optic nerve head edema in the right eye with sub-
retinal fluid. The periphery and vessels were otherwise unremarkable.
There were no vitreous cells. Fundus examination of the left eye was
unremarkable with a normal optic nerve. Optical coherence tomography
(OCT) showed thickening of the retinal nerve fiber layer with subretinal
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Fig. 3. Transmission of Bartonella. Mammalian intra-erythrocytic bacteremia
leads to bacterial presence in the flea digestive tract following a blood meal.
The contaminated flea feces then lead to infection in humans and animals,
which can be facilitated by animal scratches or licking.

fluid in the right eye and was unremarkable in the left eye. Humphrey
visual field testing showed an enlarged blind spot in the right eye and
was full in the left eye.

MRI of the brain and orbits with contrast was unremarkable except
for optic disc fullness in the right eye corresponding with the disc edema
observed on examination. There was no optic nerve enhancement.

A presumed diagnosis of cat scratch neuroretinitis was made, and the
patient received consultation with an infectious disease specialist who
recommended treatment with rifampin, azithromycin, and prednisone.
Follow-up examination 1 week later showed a macular star exudate in
the right eye (Fig. 2), consistent with his diagnosis of neuroretinitis.

Serology documented elevated Bartonella henselae titers for IgM
(1:256) and IgG (1:1024), confirming the diagnosis of cat scratch
neuroretinitis.

Upon hearing the diagnosis, the father expressed concern, as his
younger 6-year-old daughter was asymptomatic but had also been
scratched by the kittens. He asked what to do with the kittens and how to
prevent further household infections. The cats were evaluated by a
veterinarian, who administered a parasiticide for elimination of fleas.
Antibiotic treatment was not recommended.

The boy recovered normal 20/20 vision and had resolution of the
exudate in his right eye during the next several months. His sister
remained asymptomatic and had a normal ophthalmologic examination
with no signs of neuroretinitis. The cats remained well and asymptom-
atic and were not removed from the home.

3. Discussion

Bartonella species are known to cause several pathologies in both
humans and animals® This fastidious, pleomorphic, gram-negative rod
can be found in the blood of the domestic cat’ and, in ophthalmological
practice, is often encountered in CSD-induced neuroretinitis'® and Par-
inaud’s oculoglandular disease.'' Bartonella henselae is classically asso-
ciated with these pathologies; however, there are other causative species
of Bartonella that can be spread by a variety of mammals and arthropod
vectors.'? B. henselae is known to inhabit the digestive tract of the cat
flea, and is therefore present and infectious via flea feces, and is present
in flea salivary glands.'® Initial CSD inoculation occurs when the host’s
skin is pierced and bacteria are introduced into the wound by flea feces —
i.e., when a cat scratches a human with flea fecal matter in its claws, or
human auto-inoculation when a wound from a flea or tick bite is
tampered with or scratched and contaminated with the bacterium from
adjacent flea feces (Fig. 3).'* Another possible mode of B. henselae
transmission is via the arthropod (tick) salivary glands, although this has
yet to be confirmed in vivo.'? Once the bacteria are introduced into the
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animal host, they can invade erythrocytes and lymphatic tissues, and
cause vasculitis and vasoproliferative lesions.' Although most human
infections result in self-limited febrile illness, bacteremia, anemia,
endocarditis, vasculitis, lymphadenitis/lymphadenopathy, and even
hepatosplenic and neuropsychiatric disease can occur.>'%'° This spec-
trum of disease may be related to the immune status of the host, with
immunocompromised humans more likely to develop a vascular pro-
liferative response or atypical, disseminated disease or prolonged
bacteremia with sometimes fatal outcomes.'” 2" However, these mani-
festations have been documented in both immunocompetent and
immunosuppressed individuals.®!71%21:22

Unfortunately, current guidelines regarding treatment of the animal
are vague and leave many questions unanswered.' > While all authors
stress the importance of prevention of transmission by promoting flea
eradication, there is a grey area regarding testing and treating the vector
animals. According to the Centers for Disease Control (CDC),' American
Association of Feline Practitioners (AAFP),” and the Advisory Board on
Cat Disease (ABCD),” asymptomatic animals should not be tested except
in certain circumstances, such as when the pet owner is immunocom-
promised. They also concede that in some cases of human infection,
testing of the animal may be discussed. However, they do not stipulate
fully the circumstances which should prompt testing, and they stress
that treatment of a pet is appropriate only if that animal is symptomatic
(ie fever, signs of anemia, vasoproliferative lesions, endocarditis and
more).'! These vague “guidelines” allow most veterinarians to choose
what to do depending on numerous circumstances, including the type of
pet, the type of practice (urban or rural), the requests from pet owners,
and their own beliefs. Importantly, these recommendations seem to be
out of step with what is currently known about transmission and the
spectrum of human and animal disease. Literature review demonstrates
that bacteremic animals may transmit infection when they have no
clinical disease, and this can occur months after their initial inocula-
tion.?® Indeed, evidence of current or prior infection is common in both
domestic and stray animals,”* and has been reported in up to 75%>° in
certain regions. Even if a pet is not currently infested with fleas, they can
potentially still transmit from prior exposures,”® and possibly via
saliva.”” Furthermore, infection with B. henselae is beginning to gain
recognition as an occupational hazard in veterinary practice.”®

To answer these questions, we surveyed a handful of primary care,
tertiary care, and academic veterinarians in our area, and a represen-
tative at the CDC. When posing the question of how to address issues
related to Bartonella infection in the pet, all were unsure of how to
manage these cases, when to seek testing, and the reasons to treat or not.
A common response was either that they had not encountered this issue,
or that they suggest referral of the pet owner to a veterinary infectious
disease specialist. Some academic veterinarians we spoke with recom-
mended removing the animal, others referred us to the CDC, but no one
felt comfortable offering definite recommendations. Frequent reference
was made by primary and tertiary care veterinarians, and veterinarians
at the CDC to Dr. Edward B. Breitschwerdt, as the current foremost
veterinary expert on mammalian Bartonella disease in the United States.
Dr. Breitschwerdt suggests a One Health approach — a collaborative,
transdisciplinary approach to managing a CSD patient and their pets,
which would take animals, humans, and their shared environment into
account to optimize health outcomes for all.'>*? Accordingly, a sus-
pected animal reservoir in proven cases of human transmission can
undergo confirmatory testing and be treated, the goal being to prevent
further infection of humans, as well as unnecessary euthanization or
abandonment of pets, which would likely worsen Bartonella community
transmission. Although this is not currently the formal recommendation
of the CDC or AAFP, the purpose of our report is to call attention to the
need for renewal and streamlining of recommendations, and for
increased communication between the veterinary and medical com-
munities based on the recent findings on this topic. Future directions
will assess primary care veterinarians’ common practices in response to
human pet owners’ CSD infections, update human Bartonella
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Table 1
Clinical scenarios — questions and answers.
Scenario Conundrums Advice
A healthy 47-year-old 1. Which cat In all cases, at all stages of
woman develops transmitted the clinical practice, flea
visually severe infection? elimination should be the

2. What should she do
with the cats?

foremost recommendation.
However, when an animal is
exposed to other animals, or
spends time outdoors, they
B. henselae. She is the may be re-exposed or re-
owner of two healthy infected with Bartonella, even
cats. if they have cleared a prior
infection.'*?* For this reason,
part of flea control involves
keeping the animal indoors
and away from other
animals.' Both cats can be

neuroretinitis.
Serology confirms
that the cause is acute
CSD due to

tested to determine which is
the reservoir and, if infected,
our expert recommends
treatment. Usually, serology
in humans should be enough
to confirm exposure and
implicate active infection. In
animals, PCR from blood is
often sufficient to confirm
infection.”” A sample
treatment regimen for a cat
would be doxycycline and
fluoroquinolone for 4-6
weeks.">!?

In cases where there are
multiple animals involved in
potential transmission, or
even multiple mammalian
species, all animals can be
tested for Bartonella
bacteremia. There are a
number of methods to
accomplish this. Diagnostic
yield will be greatly improved
when two types of tests are
utilized (for example,
combined PCR and culture).
Other methods described in
the literature for enhancing
sensitivity are nested PCR
from blood and liquid culture,
" Duplex high-resolution melt
(HRM), Tagman,”' and
BAPGM followed by PCR'?
among others. Confirmatory
testing can be followed by
dual-agent antibiotic therapy,
for dogs as well (doxycycline
and fluoroquinolone). '’
Although less common, a
number of alternative modes
of transmission have been
described. These include

A family experiences
serial cases of CSD.
They own a cat and a
dog and both are
receiving routine flea
prevention products.

1. Is the dog a suspect
in transmission?

2. How should these
pets be managed?

30

A family living in a rural
community has
symptoms of CSD in
multiple members.
They do not know
where the exposure
came from.

Can people who do
not own household
pets contract disease
from external
exposures? mammalian transmission
(other than cats), transmission
by ticks or other arthropods,
and even dog bite and
needlestick.'* In settings of
heavy flea infestation, it is not
necessary for a mammal to be
present at all, and disease can
be transmitted to humans
through broken skin after
direct contact with flea feces.
Once an animal has been
confirmed as the reservoir of
human infection, the question
of treatment arises.
Unfortunately, the end point

A cat owner has
recovered from CSD,
confirmed to be
transmitted by her pet
cat. She has

1. Why did this occur?
2. How can
transmission be
prevented in the
future?

(continued on next page)
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Table 1 (continued)

Scenario Conundrums Advice

subsequently been
vigilant about flea
control, but does not
want to become
reinfected.

of treatment is not always
clear, since determination of
eradication after an antibiotic
course is not well defined and
does not always occur.'”
However, it is possible that a
resulting reduction in
bacterial load would help in
preventing further
transmission, which would be
especially important for
at-risk individuals.
Additionally, the question of
treatment utility has not been
comprehensively addressed
since 2006,°? and much of our
understanding of Bartonella
transmission and disease
manifestations has changed
substantially since then. In
spite of these issues, there
does seem to be a consensus
regarding the necessity of
administering two types of
antibiotics, for example
doxycycline along with a
fluoroquinolone® for a course
of 4-6 weeks.">'* Once an
animal has been treated, it is
crucial to maintain optimal
flea control to prevent
reinfection.

Animals may have had prior
flea exposures of which the
owner is unaware, and for this
reason, when adopting pets, it
is best to attempt to adopt an
animal which has not had
prior flea exposure. Reports on
whether age of the animal is
important in the likelihood of
bacteremia appear to be
inconsistent. Strains of
Bartonella may vary in
virulence,'” which might help
explain the spectrum of
disease manifestations in
humans and animals. Other
factors which apparently are
important in disease
manifestations are age of the
host (very young and very old
humans have more severe
disease), as well as
immunocompromised status.
Finally, the diversity of
clinical syndromes associated
with bartonelloses is just
being uncovered. It is possible
that more humans are infected
with, and affected by, the
Bartonella genus than was
previously appreciated.®

Two children in a
household with a new
kitten are scratched.
The kitten’s flea
history is unknown.

Why don’t we
routinely see multiple
members of one
family with
symptomatic CSD if it
is indeed transmitted
by the family cat?

@ Pradofloxacin for cats.

epidemiology considering the recently appreciated heterogeneity of
disease, and prospective analysis of the value of therapeutic regimens of
pets in human disease transmission.

Table 1 provides illustrative cases and questions derived from clin-
ical practice. They demonstrate scenarios in patient care in which cur-
rent, available guidelines are unclear, and describe recent findings in the
veterinary literature.
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4. Conclusions

After review of the recent literature and consultation with a veteri-
nary expert in Bartonella, we propose the following when evaluating a
patient with CSD. First, counsel your patient to eradicate fleas from their
pets as well as keep pets indoors and away from wild animals that can
also be a reservoir for fleas and Bartonella species. This will considerably
minimize the possibility of pets becoming infected or re-infected and
thereby minimize transmission to other humans. Second, minimize
human exposure (particularly the very young, very old, and immune-
compromised) to stray or poorly cared-for animals to prevent future
infection, and encourage safe play with pets. Third, when a cat scratch or
other wound occurs, wash immediately with warm, soapy water, and do
not let animals lick wounds. Fourth, when humans are infected,
particularly those at risk for severe infection, our veterinary expert
(EBB) recommends testing and treating all infected pets. To accomplish
this, counsel patients to consult with their animals’ veterinarian
regarding options for testing and treatment, which can be achieved with
serology and PCR, followed by a course of combination antimicrobials
for the pet.
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