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yme borrelinsis {Lyme digease) is a muld-

systern illness caused by the spirochete
Borrelia burgdorferi. Although dermatologic,
articular, cardiac, ophthalmologic, and neuro-
logic manifestations are well knovwm, it is less
well known that psychiamc disorders may also
arise as & result of borrelial infection.' Depres-
sion,? panic attacks,’ schizophrenia-like psy-
chotic smtes;* bipolar disorder,® and dementia’
have heen anributed to Lyme borreliosis. In this
report, we present two patients in whom psychi-
atric symptomns represented the primary manifes-
taticn of their late-stage Lyme borreiiosis.
Specific dilemmas of diagnosis and treatrment
will be discassed.

.
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Case 1. Mis. A. was a 34-year-old, previousty
healthy martied woman who presented with frontal
teadaches, slurred speech, distal paresthesias, fa-
figne, memory loss, and inzermigent visual bluming
and diplopia. A nenrologic exam was nomal. Brain
magnetic resonance imaging (MRT) revealed mut-
ple white matter lesions on Tp-weighted scanming.
The differentia) diagnosis included multipke sclerosis
{MS}, multi-nfarct syndrome, or Lyme encephalitis.
Blood tests were unremarkable except for z reactive
antibody test for Lyme borreliosis. Because of the
prominen: headaches (uncomamon in M5), treatment
for presumed Lyme borreliosis was begun using -
wravenous cefiriaxone. Within 2 weeks, Mrs. A’s

speech became pressured and her moed became irti-
table. She refused futher eatment,

Over the following months, Mss. A.’s mood
fiucneated from marked agitation to severs depres-
sion accompanicd by suicidal threats. Auditory hallu-
cinations and paranoid delusions emerged along
with 2 full mznic syndrorae. She aiso became
violent—slapping het son repaatedly and breaking
furniture.

At this time, 2 spina] tap revealed 11 white
lood cells (36% lymphocytes sod 14% monosytes)
with an elevated cerebrospinal fuid (CSF) immuno-
globutin G (IgG) index of 1.17. There were no olige-
clonal bands. A Lyme Ab tast was negative in the
CSF b positive in the serum. Other labs were all
nomaal (ncinding TFTs, RPR, ANA, ESR). A neu-
rologist diagrosed probable MS, although Lyme bor-
reliosis as 2 cause of these symptoms could not be
ruled out, $he was then promptly admitted o 2 psy-
chiaric hospital. A sleep-deprived EBG was normal.
She was treated with lithium, perphenazine, and val-
proic zcid. Her thoughts became less parancid and
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her behavior less impulsive, bus intermitent illogical
thinking and poor insight remained, After 2 months,
she was discharged with the diagnoses of “bipolar
disorder, manic, with psychosis—improved” and
WS

During the following 8 months, Mrs. A."s paor
wnsight, Dlogical thinking, irritabiliry, and headaches
continued. In addition, she deveioped diffuss pates-
thesias, migratory large-joint arthralgias, a stiff neck,
lancinating spine pain, and persistent severe fatigue.
At this point, 2 rheamatologist elicited a history 2
years earfier of z circalar red rash with central clear-
ing followed by flu-like symptoms and a stff neck.”
Repeat serologic 12sts again revealed a posiive
Lyme antibody test. Repeat CSF tests, other than 2
mildly elevated protein, were nommal [including cell
count, Lyme Ab by enzyme-linked immunosorbent
assay (ELISA}, oligociona] bands, and myelin basic
protein]. Despite the epparently normal C3F,
Mirs. A, was re-dlagnosed as having persistent Lyme
bomekiosis (ot M5} hecause of symproms ugges-
tive of peripheral and cranial neuropathies, large-
joinr asticular symprons, past lymphocytosis in
CSF (meningoencephalitis), continved positive
Lyme serologies, and a history of a probabie
erythema migrans tash. Mrs. A. was given 15 weeks
of intravenous ceftriaxone. Her physical and psychi-
atric symptoms improved markedly by the 5th wesk
of therapy, and she was asympiomatic by the 12th
waek. All medications, including the psychiazric
ones, were discontineed This remission was sus-
ained for 1.5 years.

our years after the inital rash, Mrs. A. had
another episode of manic psychosts that required
hospitatization. A repeat MR showed one new
white matter lesion. There were no physical symp-
toms suggestive of active Lyme borreliosis. A spinal
tap revealed 10 lymphocytes. Although conventional
indirect antibody tests for CNS Lyme disease were
wnremaricable (CSE Lyme ELISA at the upper limits
of normal), more sensitive ELISA tests nsing im-
mune complex dissociation methods® ($1ony Brook
Universiry) revealed Bomela-specific IgG com-
plexes in the CSF at a level of 0.120 {cuwnff =
0.067. The sernm Lyme IgG was also reactive. Un-
der the assumption that this manic episode was
related to active CNS Lyme discase, Mrs. A. was
given psychiatric medication (ithium, valproic acid,
and perphenazine) ad 12 weeks of intravenous anti-
biotics followed by maintepance oral antibiotics. She
pmproved rapidly- Her psychiatric medications were
tapered ar. 10 months. Twelve months after the sec-

ond manic episode, Mrs. A, remains completely well.

This illness imposed a marked stain upon Mrs.
A’s family, Afeer her husband and children left her,
she lived in & horeless shelter. Once the infecticus

. cause of the manic episode was explained, the fam-

ily reunited. Mrs. A, had no prior psychiatric prob-
lems and no family history of mania. When she
develoned the presumed erytherna migrans fash, she
was living in 2 Lyme-endemic raral area heavily in-
habited by deer. Shortly theresfter, she moved to 2
suburban area. Berween reciwrences of Lyme dis-
ease, there was no known tick bite o reexposure 10
a wooded area.

Case 2. Ms, B. was a 22-year-old, previously
healthy woman who in late summer developed a flu-
like Hiness 2nd headaches, followed months later by
swollen and painfal joints, fow-grade fevers. severe
fatigue, sivttering, and more severe occipital head-
zches. At times, she had hyperacusis and photopho-
biz. Physical and neurologic exams were normal.
Blood =sts revealed an “indeterminate” Westermn
blat for Lyme borreliosis (41 kDg, 83 kDa bands),

a posidve cytomegalovirus (CMV) 12G tter (1:16),
and a positive Herpes [pG titer (2.60). Brain MRI
was normal on two occasions.

There was no known history of a tick bite or
rasi. She did however tive in a Lyme-endemic arca
and 4 montss priof to the onset of symptoms she
workad in a veterinarian’s office.

Nipe moghs after onset of ilness, & diagnosis
of probabie Lyme bormelosis was made based on the
physical symptoms and the rwo reactive bands on
the Westem blot. Four weeks of oral antibiotics wers
of no help. A subseguent §-week conrse of inrave-
nous cefiriaxone led to marked improvement i her
hezdaches and joint pain. Several months later, be-
canse of exteme fatigne and the possibility of a sys-
temic CMYV infection (gG titer 1:64), Ms. B, was
rrearad with acyclovir. The fatigue persisted, and
the headaches and painfuf joints retumed. Fifteen
months after iliness onset, ziven the possibility of
persistent Lyme borreliosis, Ms. B. was treated
with 2 second course of intravenous ceftriaxone
(7 weeks). This led 10 a resoltion of the fatigne and
physical symiptoms. :

Twenty-one months after iliness onset, Ms. B.
developed irriability, a spontaneous panic attack, in-
usive obsessional thoughts with checking, and de-
pression. She was treated with clomipramine. This
syndrome then developed into mania with rapid
fncod swings (from grandiosity to sudden tearful-
ness), swicidal thoughts, pasanoid delusions, and
anditory hallucinations, Serologic and routine CSF
tests for Lyme borreliosis were negative. She was
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hospitalized and diagnosed as having atypical bipa-
tar disorder and possible obsassive cempulsive disor-
der. Her manic statz was partially conolled with
Ethium. After discharge, she continved to be severe-
1y depressed, and she had evidence of cognitive dys- -
fumction—trouble in spelling, Writing, and verbal
fivency.

Over the course of the following year, Ms.B.’s
depression worsened and culminated in 2 Tife-fhreat-
ening suicide attompt for whict: she was hospital-
ized. Mania and pamic attacks emerged, along with
paranoia, verbal aggressiveness, violent jmpulses, ir-
ritzbility, and 2uditory hallucinatons. Orher symp-
toms renrmed: stuttering, hip and knee pain, biurred
vision, concentration and memory problems, and oc-
cipital headaches. Segologic studies for Lyme borve-
liosis were negative. An EEG was normal.
Additiona: courses of antidepressants were Tied
withonr success. Flectroshock therapy was consid-
ered. Becanse case reports have finked Lyme bore-
Tiosis with psychiaic disorders, an empinie wial of
intravenous cefiaxone was initiated, During the
first 2 weeks, M. B,'s psychiatric syraploms wote-
emed with a marked inerease in agitation. Obsessive-
cempulsive symptoms, such as horific images of
Xilling others and excessive bathing, retumed. After
2 weeks, Ms. B.'s symptoms mazkedly Janinished
and she was discharged shortly thereafrer. After
12 weeks of inmavenous antibiotics, Ms. B.’s psychi-
atric 2nd Ccognitive sympioms wers nearly com-
pletety resolved. The arthralgias and headaches were
less severe. On 5 month followap, Ms. B, remains
stable. Sha continues on lithium and an oral antibi-
otic. Although tests for Lyme borreliosis were nega-
tive throughout the hespitalization (2 Westem blos
and 1 ELISA), Lyme tests after the hospialization
revealed a Wesern blot that was equivecal for IgG
{41 kD band) but positive for Ig (25, 41, 2nd
83 kDa bands).

Ms. B’s past psychiatric history is unremark-
abiz. Her farnily history is positive for migraines. A
rraternal aunt was hospitatized twice for “nervous
breakdowns.”

Discussion

Mrs. A. 2nd Ms. B, were diagnosed as having
disseminated, late-stage Lyme borreliosis. In
both cases, psychiatric presentations were promi-
nent azd profoundly disruptive. In bath cases,
initiztly no relationship was thought 1o exist be-
tween the history of Lyme berreliosis and the
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 psychiamic disordess. In both cases, reament for

Lyme borreliosis led to a marked improvement
in both the psychiatric and systemic symptoms.
In both cases, a rewrn of sympioms occurred
Jespite prior antibiotic reatment. In this discus-
sion, different aspects of the diagnosis and man-
agement of Lyme borreliosis wilt be presented
with illusmrations from these two pagents.

Diagrosis. The Cemers for Disease Control
and Prevention (CDC) epidermiologic surveil-
lanics criteria for the diagrosis of Lyme disease
require a history of exposureioa Lyme-endemic
area and either §) a physician-diagnosed
erythema Tnigrans rash, or 2) serologic evidence
of exposure ic B. burgdorferi and one of the
following: arthritis, newrclogic Sympioms {pe-
ripheral nevropathy, meningids, encephalitis,
meningoencephakiis), or cardiac comduction de-
fects. Theee criteria are tmduly restrictive for
clinical purposes because about one-third of pa-
sients do not recali an erythema migrans rash and
becanse serotogic testing may be unrelisble,”
with hoth false positive and false negative resulis.
The serologic tests most commonly used are the
ELISA and the Wesiern bior, but newer methods
are being standardized such as the polymerase
chain reaction® and the antigen capture asszys.”
Further complicating diagnosis is that some pa-
dents with CNS Lyme borseliosis may have ap-
parently nomat EEG, MRL and CSF Lyme
studies. ' In these sitoations, physicians must rely
on the patient’s full clinical presemtation in mak-
ing the diagnosis.

Lyme borreliosis is knowr o Rave protean
manifestations, some of which do notincludeany
of the tvpical features outlined by the CDC. Some
of these preseniations are listed in Table 1

Because of Lyme borreliosis’s abiiity t©
mimic other known diseases, it has been dubbed
the “new great imitator.”’’ As was true for syphi-
lis—ihe former “great imitator™—in late-stage
Lyme borreliosis psychiawic disorders may ap-
pear as the preflominant symptom. When Lyme
borreliosis is suspected but not proven, either
because e clinical profile is not typical or be-
ceause the diagnostc tests are negative, S0me phy-
sicians opt to use a triad of antibiotics as both a
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TaBLE1l. Disorders associated with neurdlogic

TABLE 2. Selected infectious causes of psychiat-

Mood lability and hehaviorsl disordess in children
Less Corninon

Spastic paraparesis or herniparesis

Transverse myelilis

Terebellar syndromes

Extrapyramidal syndromes

Setzuze distrders

Dementia

Psevdo—tumor-like syndrome in children

Tutlio phenomznen

Cerebrovascular disease

Dewmyelinating-like disorders (e.g., muliiple
sclergsis-like)

Anferior horn cell-tike disease {e.g.. ALS Jike.
diffuse motor aduropathy}

Guiliain-Barré-like syndreme

Lyme borreiiosis ic disorders

Common or Typical Bactertal Infections
“Agepric™ meningitis _Acuze: Groep A Bera Hemelytic
Encephalopathy Streptococcis, Pneumococous,
Meningoencephalomyelitis Haemophilus, Menjngococcus
Crapial nerve palsies {e.g., Bell's palsy, optic reuritis} Subacwute: Legptospina, Borrelia burgdorferd,
Radiculonenropatity Treponema paltidum,
Chroric fatigue-tike syndrome Mycobacteritm tuberculosts,
Degression W “Whipple's discase
Insommnia | Viral Infections Coxsackievines, Cytomegalovims,

Psychotic or anxiety disorders

diagnostic and therapeutic tocl. T the patient
improves, the diagnosis is supported.

With the exception of AIDS, mfectious
causes of psychopathology are not commonly
recognized in this coupwry. Table 2 Hsts 2 variety
of medical disordess, including infectious dis-
eases, that should be considered in the differential
diagresis of any new psychofic disorder.

Different diagnostic issues are raised by the
rwo cases presented heve.

In the case of Mrs. A., doctors were initialty
uncertain whether the correct diagnosis was
Lyme borreliosis or MS. These disorders share
similar features: fiucmiating nevrologic symp-
toms, demyelinating-like lesions on MRI scans,
and CSFlvmphocytosis. The diagnosis was made
mors difficalt by the fact that rourine CSF testing
for Lyme antibody was negative. The rheuma-
tologist linked this padent’s mania, psychosis,

" and aggressive behavior to infection with

B. burgdorferi because of the clinical and labo-
ratory constellation: a probable erythema mi-

Entergvirus, Epstein-Barr virns,
Herpes simplex virus, Human
immunogeficlency vims.
Influerze vires, Meastes vins,
Papovavirus. Poliovirus, Rabics
virus, Tega virus

Protozoal Infectian . Toaoplasmosis

| Fungal Infeetions - Crypiococcasis, Coccidiomycosis,
,ﬁ Histoplasmosis

_ Parasitic Infection  Cysticercosis

grans rash prior to the onset of illness, positve
Lyme serclogies, MRI lesions, cenwral and pe-
ripheral newrologic symproms, promiznent head-
aches, migratory arthralgias, repeated CSF
iymphocytosis, 2nd the remission of articular and
psychiatric symproms after an extended course of
antibiotics. Confirmnation of 8. burgdorferi’s in-
volvement in the CNS came when more sensitive
techniques were used to isolaze Borrelia-specific
antibodies. Although there is significant overlap
in the clinical phencmenclogy between Lyme
horreliosis and MS, Lyme borreliosis is the most
parsimorious diagnosis when extraneurdl dis-
ease is present (e.g., dermatologic, articular),
when there is a history of an exythema migrens
rash andfor positive serologic tests, and when
CSF oligocional bands and/for myelin basic pro-
1ein are absent.

The diagnosis of Lyme borreliosis in Ms. B.
was made based on the presence of 2 meltisystem
ifiness that included severs headaches, fatigue,
joint swelling 2nd pein, insomnia, and memory
problems. Ms. B."s inifial Lyme tests were nega-
tive except for 2 Western blot TgG that kad two
positive bands. A more recent Lyme test was
positive; this may represent a late-appearing TaM
response as has been described™® or, possibly,
reinfection. Ms. B.'s psychiatric symptoms
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started 21 months after the presumed onset of
infection. These symptoms included depression,
paranoid delusions, bipolar disorder, pamic at-
acks, and obsessive-compulsive disorder. Worth
notng is that the influenza epidemic of the 1920s
was also associated with obsessive-compulsive
disorder in some patients.” More recently, a the-
ory has besn proposed thar links new-onset ob-
sessive compulsive disorder in children o
neuroimmunclogical dysfunction; cross-reactive
antineuronal antbodies in some children with
obsessivecompulsive disorder are thought to
have been wiggered by infection with Group A
Beta Hemolytic Streptoccccus.’ Ms. B.’s psy-
chiatric disorder was nnresponsive to psychiatric
medications. When intravenous antibiotics were
institeted, the psvchiatric disorders resolved rap-
idly. The presence of rypical Lyme symptoms,
suggestive serologies, excellent response to in-
ravengis antibiotic eatment, and the exposure
0 a Lyme-endemic area all support the diagnosis
of Lyme borreliosis.

Trearment. Guidelines for the treatment of
Lyme boreliosis have been changing rapidly.
Untii recently, a 4-week course of intraverous
antibiotics was considered curative for patiens
with symptoms of CNS Lyme borreliosis. Now it
is recognized that some patients relzpse after
an initial good response and regire additional
courses of intravenous antibiotics.” Patients
who are not ireated untii later in the course of
illness are thought o be more likely to develop a
chronie, relapsing disorder. Such was the case
with these two patents. Mrs. A.’s first antibiotic
course was begun t year after the presurned onset
of infection (rash), and Ms. B.’s first course was
begua 9 months after the onset of symptoms.
Despite extensive courses of oral and intravenous
antibiotics {17 weeks), Mrs. A. experienced 2
second manic episode with evidence of persistent
CNS infection. Similarly, Ms. B.’s first signs of
psychiatric illnass began after having recetved
15 weeks of intravenous antibictics and 4 weeks
of oral antibictics.

The persistence of symptoms despite antibi-
otic treatrment suggests several possibilifies:
Lyme borreliosis has nothing to 6o with the psy-
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chiatric disorder; Lyme borretiosis iggered a
psychiamic disorder that is now unrelated 10 on-
going infection; the spirochets has an unusual
ability wo resist antibiotic treatment; much longer
courses of antibiotic meatment are needed; or the
patient was reinfected. As already discnssed, in
both cases we believe Lyme borreliosis was re-
jated to the psychiatic disorder. In the case of
Mrs. A, itis unlikely that Lyme borreliosis trig-
gered a psychiatric disorder that is now autono-
mously occurring. Mrs. A, had borrelizl
aptibodies in her CSF, thus suggesting ongeing
infaction. However, because psychiatric medica-
tions and intravenous antbiotcs were adminis-
tered simmultaneousiy o treat her second manic
episode, we carmot be certain that the psychiatric
medications alone would not have been sufficiens
to treat the psychiatic disorder. Inthe case of Ms.
B, the psvchiaric disorder was refractory w ali
psychiaric treatmenis. Although she was main-
tained on Lithium throughout hier hospital stay, the
dramatic response to the intravenous antibioc
treatmient supporis dhe assumpiion of ongoing
infection. Could these patients have been rein-
fected? Mrs. A, had rooved out of the Lyme-en-
demic area where she contracted her inital
infection, making reinfection unlikely, Ms. B.
continued to reside 1o an endemic area and there-
fore may have been reinfected.

That B. burgdorferi is capable of resisting
routine courses of antibiotic weamment has long
been suspected on clinical grounds. Preclinical
and ¢linjcal evidence is now gmerging to support
the need for long-ierm meatment in some pa-
tients.** How does B. burgdorferi evade both the
patient’s immune systess and antibjotics? Recent
studies have identified B. burgdorfer? mtracelin-
larly in human fibroblasis™® and endothelial
cells.”” Because organisms with inraceBular lo-
celizations are difficult to cure, these in vitro
observations may explain how B. burgderferican
persist in the hueman host. Patients’ symptoms,
including psvchiamic ones, may worsen during
the first few weeks of antbiotic zeatment.' This
phenomenon has been compared to the Jarisch-
Herxheimer reaction that occurs when antibiotic
treatment for syphilis is initiated. Mrs, A.’s first
manic episode may actually have been presipi-
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zated or hastened by the intravenous antibiotic
treatment. Ms. B.’s clinical condition deterio-
rated dramatically during the first 2 weeks of
intravenous antibiotic freammnent only to improve
thereafter. It is worih noting that, in the reatment
of tertiary syphilis, the Jarisch-Hencheimer reac-
tion has incleded new-onset psychosis, ™

Conclusions.  The psychiauic presentations of
Lyme borreliosis may be as diverse and as debili-
tating &s ocour with newrosyphilis. Primary pre-
vention and sarly treatmment are keys to the
control of this epidemic. However, because
neurologic symptoms may emerge months to
years after the initial infecrion,? Lyme borreliosis

may not be considered in the diagnosis—esps-
cially i the patient has moved out of the Lyme-
endemic arez. Fajlure to recognize active Eyme
borreliosis can allow the infection to progress,
perhaps allowing a {reatzble acute infection to
become a relapsing chronic one that is nltimately
lessTesponsive to antibiotics. Therefore, psychia-
Hists need to keep in mind the diagrosis of Lyme
boreliosis when evalvating a patient with a new
onset or treanent-refractory psychiarmic illness.

The anthors express gratitude to P K., Covle,
M.D., of the Stare University of New Yorkat Stony
Brook, who conducted the immunologic CSF
analyses.
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