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Abstract

Introduction

Bartonella is an emerging infection found in cities, suburbs, and rural locations. Routine national
labs offer testing for only 2 species, but at least 9 have been discovered as human infections within
the last 15 years. Some authors discuss Bartonella cases having atypical presentations, with serious
morbidity considered uncharacteristic of more routine Bartonella infections. Some atypical findings
include distortion of vision, abdominal pain, severe liver and spleen tissue abnormalities, thrombo-
cytopenic purpura, bone infection, arthritis, abscesses, heart tissue and heart valve problems. While
some articles discuss Bartonella as a cause of neurologic illnesses, psychiatric illnesses have received
limited attention. Case reports usually do not focus on psychiatric symptoms and typically only as
incidental comorbid findings. In this article, we discuss patients exhibiting new-onset agitation,
panic attacks, and treatment-resistant depression, all of which may be attributed to Bartonella.

Methods

Three patients receiving care in an outpatient clinical setting developed acute onset personality
changes and agitation, depression, and panic attacks. They were retrospectively examined for evi-
dence of Bartonella infections. The medical and psychiatric treatment progress of each patient was

tracked until both were significantly resolved and the Bartonella was cured.

Results

The patients generally seemed to require higher dosing of antidepressants, benzodiazepines, or an-
tipsychotics in order to function normally. Doses were reduced following antibiotic treatment and
as the presumed signs of Bartonella infection remitted. All patients improved significantly following

treatment and returned to their previously healthy or near-normal baseline mental health status.

Discussion

New Bartonella species are emerging as human infections. Most do not have antibody or polymerase
chain reaction (PCR) diagnostic testing at this time. Manual differential examinations are of un-
known utility, due to many factors such as low numbers of infected red blood cells, the small size
of the infecting bacteria, uncertainty of current techniques in viewing such small bacteria, and lim-



ited experience. As an emerging infection, it is unknown whether Bartonella occurrence in humans
worldwide is rare or common, without further information from epidemiology, microbiology, pathol-
ogy, and treatment outcomes research.

Conclusion

Three patients presented with acute psychiatric disorders associated with Bartonella-like signs and
symptoms. Each had clear exposure to ticks or fleas and presented with physical symptoms con-
sistent with Bartonella, eg, an enlarged lymph node near an Ixodes tick bite and bacillary angio-
matosis found only in Bartonella infections. Laboratory findings and the overall general course of
the illnesses seemed consistent with Bartonella infection. The authors are not reporting that these
patients offer certain proof of Bartonella infection, but we hope to raise the possibility that patients
infected with Bartonella can have a variety of mental health symptoms. Since Bartonella can clearly
cause neurologic disorders, we feel the presence of psychiatric disorders is a reasonable expectation.
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Introduction

Bartonella is an infection that may cause a rash, enlarged lymph node(s), and malaise and fatigue
that resolve over several weeks.[1,2] Many animals and insects carry this infection. Bartonella has
multiple vectors and infection sources including fleas, flea feces, cat licks or scratches, ticks, lice, and
biting flies.[3-6] Young stray kittens are often able to infect humans due to flea feces on their paws,
or through cat scratches, bites, or licks.[7-10]

Bartonella is found in cities, suburbs, and rural locations,[11-14] and is an emerging infection. In
recent decades, Bartonella research publications are increasing, but psychiatric disorders were un-
derreported in the soldiers of World War I and World War II. For example, approximately 1 million
soldiers in WWI were affected with Bartonella quintana,[15] but medical journals did not report

much about its psychiatric manifestations.

In the last 15 years, 9 Bartonella bacteria have been identified that are known to infect humans: B
henselae, B elizabethae, B grahamii, B vinsonii subsp. arupensis, B vinsonii subsp. berkhoffii, B gra-
hamii, B washoensis, and, more recently, B koehlerae and B rochalimae.[16-20] Currently, the largest

national laboratories offer tests for only 2 species[21-23] (B quintana and B henselae).



Some Bartonella cases have “atypical” presentations with signs or symptoms lasting more than
weeks, causing diverse medical problems. For example, Bartonella can cause vision abnormalities,
prolonged fever, joint pain, lung inflammation, respiratory disease, and granulomas throughout the
body. It can occasionally cause abdominal pain, liver and spleen tissue abnormalities, thrombocy-
topenic purpura, bone infection, papules or pustules, maculopapular rashes, arthritis, abscesses,[20,
24-30] heart tissue and heart valve problems,[31-37] and neurologic illnesses.[38-42]

Traditionally, cognitive neurology has been related to some psychiatric illnesses. A search of PubMed
with “Bartonella” and the search words “depression,” “mania,” “bipolar,” “major depression,” “depres-
sion,” “anxiety, “panic,” “panic attack,” “psychosis,” and “schizophrenia” yielded the limited journal

results below:

1 Depression

2 Dementia

3 Encephalopathy

4 Violent behavior

5 Confusion

6 Combative behavior

7 Substance abuse disorders[43-48]

Some articles link Bartonella to substance abuse. Bartonella is repeatedly linked with alcoholism in
the presence of substandard living conditions. Intravenous drug users also have an elevated preva-
lence of antibodies to Bartonella organisms and may be at significant risk of becoming infected.[49-
53] The 3 cases described below are consistent with past reports of Bartonella causing psychiatric
symptoms, and add further clinical data to these past reports.

Case 1

A 41-year-old male minister was reported by his wife, best friends, and children to have undergone
a personality change after a camping trip in North Carolina. After the trip, the patient described a
small right-sided “aching” axillary lymph node and reported a “fever” He removed 3 Ixodes deer ticks
from his leg and shoulder. Five weeks later, he had an “enlarged and very annoying” right-sided axil-
lary lymph node, “excessive warmth,” irritability, severe insomnia, and new-onset eccentric rage. He
had new excess sensitivity to slightly annoying smells and sounds. His afternoon temperatures were
98.7-99.9°F, which he recorded every 3 days.

The patient tested negative for Lyme disease using the Centers for Disease Control and Prevention
(CDC) 2-tier surveillance testing procedure performed at Quest Diagnostics, and yet Bartonella was
suspected from his unilateral lymph node symptom and Ixodes attachment. The duration of the
lymph node ache was at least 5 weeks, so “atypical” Bartonella was considered in the differential.



The patient was ordered an IgG and IgM B henselae along with other lab testing. The only positive
result was an IgM of 1:256. A PCR test for 2 Bartonella species was negative, but positive for B hense-
lae when repeated.

During the next 2 weeks, the patient developed serious agitation, panic attacks, and major depres-
sion. His major depression was quantified by the Inventory to Diagnose Depression (IDD) scale.[54-
56] His IDD was 39. This is in the moderate to severe range, so he was diagnosed with major depres-
sion (MD). He also was found to have excess anxiety with a 29 on the Beck Anxiety Inventory (BAI)
scale, using 0-7 as a functional normal range. (Judith Beck, personal communication, 1994).[57-59]

He was so agitated that during arguments with his spouse, he threw objects such as kitchen glasses,
a baseball, and a chair into his home’s drywall. Previously he was unknown to use insults or to curse
at people, and now he did both almost daily. He slept 8-9 hours per day, ate normally, and had normal

speech speed and enunciation patterns.

A psychiatrist diagnosed him as having bipolar disorder, despite the fact that he had no genetic
history or any previous history of depression or mania. The patient gained 15 pounds in 3 weeks on
1250 mg per day of valproic acid, so he was tried on lithium carbonate, 300 mg at breakfast, lunch
and dinner, with 600 mg once in the evening (blood level 1.1 mEq/L). These medications had no
clear clinical effect on the patient’s agitation, mood extremes, or anhedonia with hopelessness. They
were stopped after a minimum of 3-week trials.

A trial of quetiapine at 12.5 mg in the morning, afternoon, and 50 mg at bedtime helped significantly
for 3 weeks, but then the drug stopped controlling his agitation and other dysfunctional behaviors.
A higher dose of 25 mg of quetiapine in the morning, 25 mg in the afternoon, and 100 mg at bed was
successful. The patient surprisingly reported that he felt ‘good” and “content” on this medication at
these doses.

At this point, the patient still had a large tender unilateral lymph node, fatigue, and new papules
under his right arm. Various causes of persistent large unilateral lymph nodes with papules were felt
to fit a diagnosis of Bartonella.

Based on a consult with an infectious disease physician, the patient was treated with azithromycin
250 mg twice daily and rifampicin 300 mg twice daily with food for 2 weeks. The patient’s anxiety
increased, and he experienced 5 panic attacks. He became psychiatrically worse: highly reactive,
emotionally volatile, and markedly irritable. His quetiapine was increased to 50 mg at breakfast and

lunch, and 200 mg once in the evening, with immediate control of his increased morbidity.

After 5 weeks on this dual-antibiotic treatment, the patient began to exhibit sleepiness. His que-
tiapine dose was reduced to 25 mg at breakfast and 75 mg at bedtime, with no return of agitation or

mood lability.



He was still complaining, however, of right-sided axillary lymph node symptoms, so he was treated
for another 3 weeks on these antibiotics. A medical literature review of PubMed looking for the
ideal dose of antibiotics and duration of treatment for this suspected Bartonella infection offered no
uniform results. However, the patient’s lymph node complaints ended abruptly following 8 weeks of
antibiotics, and so his medications were stopped.

The patient’s psychiatric symptoms have significantly improved, and he now remains on escitalo-
pram 5 mg and quetiapine 6.5 mg in the morning and 25 mg ghs. His personality is felt to be 90%
of baseline, according to his spouse and closest friend. We suggest this man’s psychiatric problems
support a Bartonella presentation. Specifically, his symptoms immediately followed a clear Ixodes
attachment, a new unilateral and uncomfortable axillary lymph node appeared just after this at-
tachment, new papules formed, and he experienced a new constant “slight fever” feeling, a low-pos-
itive Bartonella serology result, conflicting PCR results, and a positive response to 2 antibiotics from
medication classes that are believed to be effective in vivo against Bartonella. Further, his emotional
improvement occurred nearly simultaneous to his enlarged lymph node normalization.

Case 2

Following the adoption of 2 young cats from a shelter, a medical student reported an “unusual rash”
on her thighs, consisting of 4 linear lines measuring 4-9 cm, each 0.5-1.0 cm in width, running from
the top of her thigh distally. These rashes were eventually determined to be bacillary angiomatosis
by a dermatologist, following the elimination of a number of other possible causes, such as Cushing’s

syndrome, Kaposi's sarcoma, and an HIV infection.

The patient had significant risk factors for Bartonella including adoption of kittens from a shelter.
She reported a number of flea bites, having “flea-bombed” her apartment 2 times within the past
year, and she also allowed her cats to sleep in her bed. She explained that her cats routinely licked
her hands, occasionally licked her mouth, and scratched and routinely gently bit her when playing.

The patient complained of new panic attacks, profound restlessness, and depression that began
around the time of her new thigh rashes. She failed to receive benefit from routine doses of benzo-
diazepines or standard doses of selective serotonin reuptake inhibitors. She refused a trial of tricy-
clic antidepressants due to cardiac concerns, and she refused a trial of mirtazapine due to weight
concerns. She rejected transdermal selegiline and bupropion due to the likelihood of an absence of
anxiety benefit.

The only treatments showing modest benefit (30%-40%) for this patient were escitalopram at a dose
gradually increased to 30 mg per day, which is above US Food and Drug Administration-approved
dosing and higher than the dosing recommended on the basis of most research on the medication,
but this dose decreased her hopelessness compared with a 3-week 20-mg trial. Her IDD dropped
from 34 to 23 on escitalopram on 30 mg per day. She also self-administered SAM-e (S-adenosylme-



thionine) at 600 mg every morning. This latter dose is below the routine dose for the treatment of
major depression, which is 1200-1600 mg per day when dosed orally. The patient felt this was “help-
ful” for decreasing her depression.[60-65]

The patient was warned of seizure and serotonin syndrome risks with the use of 2 antidepressants,
including 1 at very high dosing, but lower doses of escitalopram felt like “nothing was happening,’
and she wanted doses that had benefits.[66,67]

Over 8 weeks, an increase of escitalopram decreased her residual moderate depression. She was in-
creased to escitalopram 60 mg and SAM-e 1200 mg over 10 weeks, which resulted in a 90% remission
of her depression. She had no serotonin symptoms such as myoclonus, rigidity, hyperreflexia, shiver-
ing, confusion, agitation, restlessness, blood pressure instability, fever, nausea, diarrhea, diaphoresis,
flushing, or rhabdomyolysis. She did have some residual anxiety, and this was treated with clonaz-

epam 2 mg, 1 tablet once in the morning and afternoon, and 2 ghs, with no sedation side effects.

She still had clear information-processing limitations, markedly poor memory, and the unusual need
for high psychiatric dosing to gain any benefit. Her psychiatrist noted, “She may have a diffuse brain
disorder, ie, undiagnosed inflammation or infectious source. Her unusual color thigh rash images
seem important.” The patient’s nurse practitioner had seen a case of cat scratch fever in the past, and
hypothesized that the patient had bacillary angiomatosis from Bartonella -- the infectious cause of
cat scratch fever.

The patient was placed on cefuroxime 250 mg twice a day and azithromycin 250 mg 3 times a day.
During Week 1, the patient became increasingly sad, irritable, and hopeless, with increased panic
attacks that an increase in clonazepam did not relieve. However, by Week 2 she seemed to have less
depression and agitation. Surprisingly, during Week 3, on approximately Day 16, her reddish thigh
rashes were gone, with residual normal skin color with irregular patterning.

Over 8 weeks, the patient’s depression and anxiety improved. She tolerated a sharp reduction in both
of her medications, ie, escitalopram was lowered to 25 mg per day with a decrease of clonazepam to
1 mg once every morning, afternoon, and evening. She stopped her SAM-e entirely. She was regarded

as medically cured and only scheduled for routine gynecologic exams.

After 6 months, the bacillary angiomatosis returned approximately 50%, and the patient reported
a moderate return of inappropriate anger, excess interpersonal sensitivity, severe premenstrual dys-
phoric disorder, irritability, and sadness.

She was regarded by her physician as having a Bartonella relapse and placed on rifampicin 300 mg 3
times per day, and cefdinir 300 mg 3 times per day for 12 weeks. He then replaced the cefdinir with
azithromycin 500 mg at 1_ tablets a day for 6 weeks. After this treatment, the patient was back at her
baseline and now only takes escitalopram 10 mg per day, with clonazepam 0.5 mg in the morning



and 0.75 mg once in the evening -- a fraction of the earlier doses. The family physician feels that the
antibiotics were helpful, but is still uncertain of the “best” antibiotic protocol for Bartonella, based
on his review of infection handbooks and Medline articles.

Case 3

A businessman from the Midwest reported failing treatment for new adult-onset social anxiety,
generalized anxiety disorder, panic attacks, and MD. His IDD depression scores were 34 and 40
taken twice over the same intake week. His BAI was 29. He also had a new, moderately severe daily
headache. He had been fine psychiatrically until he went on a camping and hunting trip in Florida
a couple of months earlier. Following that, he experienced “flu” and “feverish” feelings for about 9
days. He also developed 3 new skin-colored papules under his left arm. He had no rashes, tick attach-
ments, clear flea exposures, or dog or cat contact. However, he reported extensive contact with wild
bush branches and leaves while hunting and walking in the woods. He also reported that he virtually
never checked himself for ticks.

His camping partner was bitten by a lone star tick and treated immediately with antibiotics for
Lyme or Masterson’s disease, based upon history, location, type of tick, and a new oval, pink, homo-
geneous ankle rash.

Our patient failed both Lab Corp ELISA and Western blot testing for Lyme according to CDC sur-
veillance criteria, but showed a 23 band on the IgM Western blot. His manual differential blood
smear reported coccobacilli attached to some red blood cells (RBCs), a rare ability for bacteria, but
found in some American Bartonella species infections. The patient was negative for a Bartonella
PCR, but positive for an IgG titer at 1:128. A review of some Medline articles showed the internist
that Bartonella PCR testing is not always reliable. Other articles showed a high degree of reliability.
He decided to treat for Bartonella based on the patient’s high tick exposure, his friend’s tick infec-
tion, the patient’s 3 new papules, the manual blood smear, and his abnormal antibody titer.

The internist treated the patient with doxycycline 100 mg twice a day for 3 weeks with no benefit
other than a slight reduction in headaches. He then treated him with rifampicin 300 mg twice daily
combined with trimethoprim-sulfamethoxazole at a dose of 160 mg/800 mg twice a day for 1 month.

The patient had a marked benefit from this last treatment and returned approximately 85% to his
psychiatric baseline. He no longer exhibited any social anxiety, generalized anxiety disorder, or panic
attacks. His MD was only mild with an IDD of 12 (borderline normal), and he was treated daily with
100 mg of sertraline.

After approximately 14 months, the patient was in a severe motor vehicle accident and required
hospitalization and multiple surgeries to regain his stability. Approximately 7-12 weeks after his
accident, he began to have a resurgence of all of his psychiatric symptoms. His physician diagnosed
a Bartonella relapse causing a psychiatric relapse. The patient was placed on rifabutin 300 mg daily



with azithromycin 250 mg twice a day.

Over 4-5 weeks, his psychiatric symptoms improved approximately 50%, so he was treated for an
additional 5 weeks with remission of all psychiatric symptoms except depression, which was being
treated with 100 mg of sertraline. His sertraline blood level was checked, and his steady-state sertra-
line level had decreased over time, so his dose was increased from 100 mg to 150 mg per day, which

restored him to a normal mood.
Results

The previously discussed patients with presumed Bartonella seemed to generally require higher dos-
ing of antidepressants, benzodiazepines, or the use of antipsychotics in order to function normally.
Doses could be reduced as the presumed signs of Bartonella infection remitted following antibiotic
treatment. All patients improved significantly and nearly achieved their normal, healthy baseline
mental health status.

Discussion

Bartonella with psychiatric symptoms is rarely discussed in the medical literature. In this article,
we have presented case studies of patients with new clear psychiatric morbidity, sudden agitation,

panic attacks, and treatment-resistant depression, all possibly attributed to Bartonella.

Reasonably compelling and broad data provided evidence for inclusion in this article and included:
exposure to endemic areas and endemic animals such as young cats, clear tick bites or probable flea
transmission, abnormal lymph nodes, a “fever,” a positive antibody test, an eventually positive PCR,
axillary papules, bacillary angiomatosis rashes, the unusual need for high psychiatric dosing to gain
any benefit, information-processing limitations, poor memory, and a new, moderately severe daily
headache.

The presence of Bartonella-induced psychiatric symptoms should not be surprising. First, psychi-
atric disorders are brain disorders, and Bartonella is documented as causing many diverse neuro-
logic brain disorders. Second, Bartonella infections are associated with RBCs, which allow small
Bartonella bacteria (a fraction of the RBC size) to enter the brain's vascular system.[68-83] These
Bartonella-infected RBCs probably cause psychiatric morbidity due to brain pathology, as indicated
by the fact that some Bartonella patients have neurologic disorders, such as seizures, hemiplegia,
ischemic strokes, transverse myelitis, and multiple granulomatous lesions, as well as meningitis and
encephalitis.[38,84,85]

Finally, with 9 species or subspecies that can infect humans, it is possible this larger number of
species can produce a wider range of signs and symptoms -- some of which might be psychiatric in
nature. Three clinical cases had psychiatric symptoms during Bartonella infections. All 3 cases were
examined retrospectively. No patient was solicited for research. None had examinations or testing



in excess of what was required by their physicians in order for them to make a clinical diagnosis. As
Bartonella is an emerging infection, there is no clear standard of care with antibiotic treatment, with
only 1 randomized double-blind study involving a brief trial of azithromycin having been conducted.
[86]

Bartonella is an emerging infection that raises more questions than answers. The frequency of
psychiatric pathology due to this emerging infection is unknown, and the best in vivo treatments
against Bartonella are also still emerging. A review of the literature on laboratory diagnosis and
treatment in actual human patients in vivo shows that researchers do not offer uniform treatment,
and most of the articles on Bartonella treatment are small and are characterized by various limi-
tations. Therefore, we are not proposing optimal antibiotics, dosing, or treatment duration in the
treatment of Bartonella. We are merely reporting the treatments used in each of these 3 cases, each
of which had some support in the literature.

None of these cases offers certain proof of a Bartonella infection, but we raise the possibility that
these patients had Bartonella infection and that it had an impact on their mental health.

Conclusion

We note that the number of Bartonella species that infect humans currently outpaces the number of
Bartonella species that can be tested by top national labs. Some antibiotics seem to have an effect,
but dosing and duration are not clearly established or indicated by a broad literature review. Further,
clinical improvement and the cessation of symptoms do not always signify complete eradication.
That is, it may be possible for a patient to relapse due to a significant medical stress to the body or
a decrease in immune system capacity. Of greatest importance, we believe that Bartonella can enter
the brain and cause not only well-documented neurologic disorders, but also some psychiatric dis-

orders as well.
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