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INTRODUCTION

Recognition of dementia associated with infectious agents
is important because its treatment could reverse the cogni-
tive decline/abnormality in the patients thereof. It is partic-
ularly important to consider the possibility of syphilis, the
human immunodeficiency virus (HIV), Lyme disease, and
chronic meningitis as the cause in such circumstances. Syphilis
and HIV coinfection has become increasingly common, in
which case HIV makes it more likely for syphilis to present
with non-typical features [1]. Central nervous system (CNS)

involvement in syphilis patients includes syphilitic menin-
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Neurosyphilis occurring among human immunodeficiency virus (HIV)-positive patients has
rarely been reported in Korea, although the coexistence of primary or secondary syphilis and
HIV has been previously reported. We report a case of a 36-yr-old man who presented with
rapidly progressive dementia due to neurosyphilis and HIV coinfection. Syphilis and HIV coin-
fection should be considered as a differential diagnosis of dementia in young patients since
prompt therapeutic intervention could result in good clinical outcome.
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gitis, meningovascular syphilis, tabes dorsalis, and general
paresis. In contrast to the pre-antibiotic era, late neurosy-
philis (tabes dorsalis or general paresis) is rare and early forms
(asymptomatic, meningitis, and meningovascular syphilis)
are more frequent in HIV-infected patients due to earlier
initiation of highly active antiretroviral therapy (HAART)
[2]. In Korea, the coexistence of primary and secondary sy-
philis and HIV has been reported since 1994, but, until now,
there have been no reports on dementia associated with coin-
fection of neurosyphilis and HIV. We report a patient who
presented with rapidly progressive dementia caused by neu-

rosyphilis and HIV coinfection.
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CASE REPORT

A 36-yr-old man was brought to the Department of Neu-
rology at Asan Medical Center because of violent behavior
and cognitive impairment. He was unmarried and made a
living as a call taxi driver. He had no family history of demen-
tia or stroke, and no previous history of drug abuse. Because
he lived alone, his family could not provide information re-
garding his personal life such as sexual preference. During
the fall of 2005, he showed signs of herpes zoster infection
in the right leg, at which time he demonstrated an irritable
personality along with mild dysarthria. The following year,
he visited another hospital where he underwent brain MRI.
Afterwards, he showed progressive emotional instability
and worsening dysarthria. However, he was physically strong
enough to continue driving a taxi. In December 2006, he
was involved in a motor vehicle accident, after which his
family persuaded him to stop driving. In February 2007, he
developed urinary incontinence and frequently showed un-
usual repetitive behaviors such as walking continuously back
and forth within his home. A month later, his memory wors-
ened. He ate less and wandered around continuously. In Au-
gust, he was unable to participate in daily conversations and
showed episodes of violent behavior and emotional inconti-
nence.

Complete neurological examination could not be performed
owing to poor cooperation of the patient. He could answer a
few questions such as his phone number and home address,
but refused to respond to any other questions. Frontal lobe
releasing signs were elicited. There was gegenhalten parato-
nia in his arms. Ill-defined reddish lesions were scattered on
his face. His hands and feet showed signs of cutaneous fun-
gal infection. The Korean version of Mini-Mental State Exam-
ination (K-MMSE) score [3] was 2.

His initial vital signs were stable. Chest CT revealed chron-
ic tuberculous empyema. Brain MRI demonstrated diffuse
cortical atrophy, especially prominent in bilateral temporal
lobes on axial T1-weighted images and a mild degree of
high signal intensities in the periventricular white matter
on fluid attenuated inversion recovery (FLAIR) images (Fig.

1). ["*F] fluorodeoxyglucose positron emission tomography
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Fig. 1. Progressive cortical atrophy seen on brain magnetic reso-
nance imaging (MRI). (A) Axial T1-weighted image performed in
2006 shows diffuse cortical atrophy, particularly in bilateral medi-
al temporal lobes (arrow), accompanied by secondary ventricu-
lar dilatation. (B) Follow-up MRI acquired in 2007 revealed pro-
gression of diffuse cortical atrophy. (C) Fluid attenuated inversion
recovery (FLAIR) images of 2007 disclosed mild degree of high
signal intensities in the periventricular white matter.

(FDG PET) revealed hypometabolism in bilateral temporal
lobes (Fig. 2). The cerebrospinal fluid (CSF) disclosed pleo-
cytosis with elevated protein and a normal pressure of 15 ¢cm
H.O (Table 2). Venereal disease research laboratory (VDRL)
test on the serum and CSF were all positive (Table 1, 2). Se-
rum Treponema Pallidum hemagglutination (TPHA) and
fluorescent treponemal antibody absorption test (FTA-ABS)
were also reactive. The serum was positive for HIV antibody
and the Western blot test for HIV was positive. The CD4
cell count was 214 cells/mL. The patient was treated with
aqueous penicillin G (24 million units per day) for 14 days.
To control his behavior, olanzapine was given intramuscu-
larly which was later changed to oral quetiapine fumarate

25 mg/day. His condition improved dramatically after the
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Fig. 2. Positron emission tomography (PET) in 2007. Fluorodeoxyglucose (FDG) PET showed hypometabolism in bilateral temporal lobes.

Table 1. The laboratory findings of serum

Table 2. The laboratory findings of CSF

VDRL CD4 cells 2007/ 2007/ 2008/ 2008/ 2009/

(tter) TPHA FTAABS L) CSF 0928 10008 0321 0905 0319
2007/09/28 1:512 Reactive Reactive 234 HIV RNA 36,000 <25 Not Not
2007/10/08 1:256 copies/mL detected detected
2008/03/21 1:128 427 WBC count (fmm?) 30 (71)  9(72) 0 2(19)
2008/08/06 1:128 460 (lymphocyte %)
2008/12/09 1:128 592 Protein (mg/dL) 130 144 48 4
2009/03/19 1:.32 611 Glucose/serum 65/107  59/110 61/ 85/108
2009/09/01 524 BST (mg/dL)

VDRL 1:32 1.32 1.16 1:4

VDRL, venereal disease research laboratory; TPHA, Treponema Pal- ADA 8 6.2 Notdone

lidum hemagglutination; FTA-ABS, fluorescent treponemal antibody ab-
sorption test.

administration of penicillin G. He exhibited childish behav-
fors, intermittent violent personality, and a silly smile, but
he was able to carry conversations with others. Ten days later,
the K-MMSE score was six. Following the penicillin G ther-
apy, antiretroviral treatment was initiated. Lopinavit/riton-

avir 400 mg/100 mg, zidovudine 300 mg, and lamivudine

HIV RNA, human immunodeficiency virus ribonucleic acid; VDRL, ve-
nereal disease research laboratory; ADA, adenosine deaminase; BST,
blood sugar test.

150 mg (HAART, highly active antiretroviral therapy) were
administered twice a day. Forty days later, the K-MMSE score
was improved to twenty-four and the Montreal cognitive
assessment-Korean version (MOCA-K) [4] score was eigh-

teen. His condition improved to a degree where he could
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carty out activities of daily living with little assistance. The
VDRL titer decreased from 1:512 to 1:128 in the serum
(Table 1) and from 1:32 to 1:16 in the CSE The CSF pleo-
cytosis improved and became normal on follow-up test. The
CSF protein also declined significantly from 130.2 mg/dL
to 48.1 mg/dL (Table 2). A year later, aggravation of cogni-
tive decline and violent behavior were again noted and were
considered to be related to HIV-associated dementia. Since

then, he has been treated with antipsychotics and HAART.

DISCUSSION

To the best of our knowledge, this patient was the first
case in Korea to present with rapidly progressive dementia
caused by coinfection of neurosyphilis and HIV. The clinical
features of neurosyphilis and HIV coinfection are extremely
variable and interpretation of the laboratory data is difficult.
One of the major concerns regarding the coexistence of HIV
and syphilis is that syphilis might facilitate HIV acquisition
and transmission [5]. The interaction between syphilis and
HIV infection is complex and remains incompletely under-
stood. Furthermore, the management of neurosyphilis in an
HIV-infected patient is controversial [6]. In Korea, primary
and secondary syphilis with HIV coinfection has already been
reported in 1994 [7], and with time clinicians are likely to
encounter more and more cases of neurosyphilis and HIV
coinfection attributed to the increasing incidence of HIV
infection. It is necessary to note that syphilis and HIV coin-
fection is potentially an important cause of various neuro-
logical problems.

This patient had clinical features and MRI findings mim-
icking frontotemporal lobar degeneration. He showed emo-
tional incontinence, irritability, personality change, disinhi-
bition, and cognitive impairment that are quite common in
frontotemporal dementia. Brain MRI disclosed prominent
atrophy in bilateral frontal and temporal lobes. General pare-
sis is most frequently associated with dementia in neurosy-
philis subtypes. The gradual onset and frontotemporal signs
are characteristic of this dementia syndrome [8]. Neuroimag-

ing studies of patients with neurosyphilis may reveal frontal
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and/or temporal lobe atrophy, subcortical changes, and cere-
bral infarctions [9]. Neurosyphilis should be considered as a
possible cause of frontotemporal atrophy in the young age
bracket.

HIV-associated dementia (HAD) has been described as a
subcortical dementia syndrome and also has been reported
to accompany cortical atrophy and hypometabolic changes
in the temporal lobes [8]. However, given the fact that this
patient had started to improve right after the administra-
tion of penicillin and before the use of antiretroviral agents,
the main cause of dementia at the time was most likely to
be neurosyphilis. Because the exact mechanism of interac-
tion between neurosyphilis and HIV infection is unknown,
we cannot completely exclude the possibility of HIV infec-
tion as the cause of dementia in this patient. The aggrava-
tion of cognitive decline and violent behavior seen after one
year of clinical improvement may have been related to HAD.

Before we reached the diagnosis of HIV infection, the pati-
ent had a medical history of various opportunistic infections
such as chronic pulmonary tuberculosis, herpes zoster, and
cutaneous fungal infection. These findings suggested that
he was in an immune-compromised state. With the increas-
ing incidence of HIV infection, neurologic manifestations
associated with opportunistic infections in HIV have recently
been reported in Korea [10, 11]. Considering the dramatic
response to penicillin G, his cognitive decline might have
been preventable with timely intervention. In that regard,
the importance of a comprehensive and systematic approach
in the evaluation of dementia cannot be overemphasized.

Syphilis and HIV coinfection should be considered in the
differential diagnosis of rapidly progressive dementia in young
patients because prompt therapeutic intervention could result

in relatively good outcome.
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