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in the differential diagnosis of cognitive decline
and polyneuropathy in geriatric patients
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Abstract

Background In the 19th century, neurosyphilis was the most frequent cause of dementia in Western Europe. Now
dementia caused by syphilis has become rare in Germany. We studied whether routine testing of patients with
cognitive abnormalities or neuropathy for antibodies against Treponema pallidum has therapeutic consequences in
geriatric patients.

Methods A Treponema pallidum electrochemiluminescence immunoassay (TP-ECLIA) is routinely performed in all
in-patients treated at our institution with cognitve decline or neuropathy and no or insufficient previous diagnostic
workup. Patients with a positive TP-ECLIA treated from October 2015 to January 2022 (76 months) were retrospec-
tively evaluated. In cases of positive TP-ECLIA, further specific laboratory investigations were performed to assess
whether antibiotic therapy was indicated.

Results In 42 of 4116 patients (1.0%), TP-ECLIA detected antibodies directed against Treponema in serum. Specifity of
these antibodies was ensured by immunoblot in 22 patients (11 X positiv, 11 x borderline values). Treponema-specific
IgM was detectable in the serum of one patient, in 3 patients the Rapid Plasma Reagin (RPR) test, a modified Venereal
Disease Research Laboratory test (VDRL), in serum was positiv. CSF analysis was performed in 10 patients. One patient
had CSF pleocytosis. In 2 other patients, the Treponema-specific IgG antibody index was elevated. 5 patients received
antibiotic therapy (4 X ceftriaxone 2 g/d i.v., 1 X doxycycline 300 mg/d p.o.).

Conclusion In approx. 1%o of patients with previously undiagnosed or not sufficiently diagnosed cognitive decline
or neuropathy, the diagnostic workup for active syphilis resulted in a course of antibiotic treatment.

Keywords Neurosyphilis, Electrochemiluminescence immunoassay, Immunoblot, Cerebrospinal fluid, Treponema-
specific antibody index
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countries [3]. Traditionally, laboratory tests on the differ-
ential diagnosis of dementia included syphilis serology in
addition to a complete blood count, electrolyte and meta-
bolic screen, thyroid panel, vitamin B12 and folate levels,
urinalysis, chest radiograph and electrocardiogram, and
head CT scan [4]. In newer guidelines, syphilis serology
is not considered mandatory for the differential diagno-
sis of dementia, but is recommended “in individual cases”
not further specified (e.g., [2, 5, 6]).

Dementia is a symptom of late (“tertiary”) forms of
syphilis. It may occur in meningovascular neurosyphilis
(often occurring from 5 to 12 years after infection), but
the most frequent cause of syphilitic dementia is gen-
eral paresis (usually occurring from 10 to 25 years after
infection). Neuropathy is a typical symptom of tabes
dorsalis occurring 15 to 25 years after infection [2, 7].
In the last decades, after the introduction of antibiotic
treatment, many cases of neurosyphilis with symptoms
not fitting into the classical forms of secondary and ter-
tiary syphilis have been published (e.g. [7-12]). Prob-
ably as a consequence of antibiotic treatment courses
for other indications with partial effectivity also against
Treponema pallidum (TP), atypical forms, which cannot
be categorized into one of the classical forms, are becom-
ing increasingly common. For these reasons, neurosyphi-
lis is a diagnostic challenge. Among the diagnostic tests
for neurosyphilis, the Venereal Disease Research Labora-
tory (VDRL) test and the Rapid Plasma Reagin (RPR) test
in the cerebrospinal fluid (CSF) are considered the most
specific. However, their sensitivity is low [13]. The assess-
ment of the synthesis of TP-specific antibodies in CSF by
the Treponema-specific antibody index (TP-Al) is a sen-
sitive method to prove that the bacteria entered the cen-
tral nervous system (CNS) and produced a local immune
reaction. A positive TP-AI can persist after adequately
cured infection [8]. Because of the variety of existing and
developing techniques for the diagnosis of neurosyphilis,
clinical suspicion continues to play the main role [13].

For the reasons outlined, we performed routine testing
of patients with cognitive abnormalities or neuropathy
for antibodies against TP. We assessed whether, in con-
junction with clinical symptoms compatible with syphilis
of the nervous system, any laboratory indicators of active
syphilis were present in individual patients. When we
detected hints of an active TP infection, the patient was
treated by antibiotics.

Patients and methods

A Treponema pallidum electrochemiluminescence
immunoassay (TP-ECLIA, Roche Diagnostics, Gren-
zach-Wyhlen, Germany, normal values<1.0 arbitrary
units [AU]) was performed in all patients with cognitve
decline or neuropathy and no or insufficient previous
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diagnostic workup, who were treated as in-patients at
the Dept. of Geriatrics, Protestant Hospital Gottingen-
Weende. Patients with cognitive decline were identified
by the initial medical examination. Cognitive function
was quantified by the Mini Mental Status Test (MMST:
abnormal <27 of 30 scores). In patients with a very
high or low level of education, where MMST is unreli-
able, in addition other appropriate diagnostic tools were
used [e.g., parts of the Consortium to Establish a Regis-
try for Alzheimer’s Disease (CERAD) test battery] [14].
Dementia and mild cognitive impairment were differen-
tiated by the test results and the clinical significance of
the impairment for everyday life. The cognitive status of
patients admitted with delirium of different causes was
re-assessed after resolution of delirium. Verbal consent
was obtained from the patient or the closest relative to
assess the causes of cognitive decline and/or neuropathy
including testing for TP-specific antibodies. In patients
who or whose relatives refused these differential diag-
nostic measures, TP-ECLIA was not performed. Patients
with elevated TP antibodies as assessed by ECLIA treated
from October 2015 to January 2022 (76 months) were
included in this retrospective chart review. In cases of
positive TP-ECLIA, further specific laboratory investiga-
tions were performed to assess the activity of the infec-
tion and to determine, whether antibiotic therapy was
indicated. For this purpose, the following laboratory tests
were performed: 1. Rapid Plasma Reagin test [RPR, mod-
ified Venereal Disease Research Laboratory test (VDRL)]
(Biorad, Feldkirchen, Germany, normal titers<1:2), 2.
TP-specific IgM enzyme immunoassay (EIA) (Euroim-
mun, Liibeck, Germany, normal<16-22 AU/ml), and
3. TP-specific IgG immunoblot (Mikrogen Diagnostik,
Neuried, Germany). Furthermore, in 13 patients with a
positive TP-ECLIA, the Treponema pallidum particle
agglutination assay (TPPA) (Biorad, Feldkirchen, Ger-
many, normal < 1:80) was performed in parallel with the
TP-ECLIA. Patients with a positive TP-ECLIA and a pos-
itive RPR or TP IgM EIA were treated with antibiotics.
Patients with a positive TP-ECLIA and a positive TP-
specific immunoblot, but a negative RPR and no detecta-
ble antibodies in the TP IgM EIA were advised to consent
into a lumbar puncture for CSF analysis. CSF analysis
included a CSF leukocyte count, CSF lactate and total
protein concentration, an assesment of the function of
the blood-CSF barrier by the determination of the CSE-
to-serum albumin ratio, a quantitation of the intrathecal
IgG, IgA and IgM synthesis by Reiber-Felgenhauer nom-
ograms [15], and an assessment of the intrathecal syn-
thesis of TP-specific antibodies. For this purpose, serum
and CSF antibodies against TP were determined by
Enzygnost Syphilis enzyme immunoassay (EIA) (Siemens
Healthineers, Erlangen, Germany), and the TP-specific
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antibody index (TP-AI) was determined. The TP-AI was
calculated according to the following equation [16]:

TP-EIA IgG or IgM in CSF (U/ml)
m

Treponema — specific antibody index (TP — AI) =

Total IgG or IgM in serum (mg/1)

TP-Al was determined separately for IgG and IgM.
Patients with a positive TP-ECLIA in serum and an
increased CSF leukocyte count (>4 leukocytes/ul) or
a positive TP-AI (either IgG or IgM) and no previ-
ous adequate antibiotic therapy were also treated with
antibiotics.

Because data often were not normally distributed, they
were shown as medians (25th/75th percentile). Groups
were compared by Kruskal-Wallis and Chi” test. For the
assessment of a possible correlation between TP anti-
bodies in TP-ECLIA and TPHA, the non-parametric
Spearman's rank correlation coefficient (rg) was used.
P<0.05 was considered statistically significant. Statistical
analysis was performed by Graph Pad Prism 5.01 (Graph-
Pad Software, Boston, MA 02110, USA).

The patients” data were pseudonymized and then ana-
lyzed in a retrospective manner. The study was approved
by the Ethics Committee of the University Medicine
Gottingen.

Results

In 42 of 4116 patients (1.0%, 32 women, 10 men), TP-
ECLIA detected antibodies directed against TP in serum
(Table 1, Fig. 1). In general, TP-specific antibody concen-
trations in TP-ECLIA were low (median=2.75 AU/ml,
25th/75th percentile 1.5/4.88 AU/ml). All patients with
detectable TP-specific antibodies in serum had cognitive
impairment or distal-symmetric neuropathy. 37 patients
with TP-specific antibodies either suffered from mild
cognitive impairment or dementia, and 26 patients pre-
sented with distal-symmetric neuropathy. 5 patients with
a positive TP-ECLIA had only neuropathy. The principal
reasons for testing in patients with a positive TP-ECLIA
are listed in Table 1. MMST scores were available in 33

Table 1 Demographic data of the patients studied
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patients (median 18, 25th/75th percentile 13.5/24) (nor-
mal values >27).

TPPA was applied in addition to TP-ECLIA in 13
patients. In 9 of these patients (69%), TPPA also detected
antibodies directed against TP in serum. The titers of
TP-specific antibodies detected by TPPA were also low
(median 1:80, 25th/75th percentile<1:80/ 160). There
were no patients with a positive TPPA and a negative TP-
ECLIA. TP-ECLIA and TPPA titers were not strongly
correlated (rg=0.21, p>0.05). Specifity of the antibodies
detected by TP-ECLIA was ensured by immunoblot in 22
patients (11 X positiv, 11 X borderline finding).

RPR test and the measurement of TP IgM EIA were
performed in all except one patients with a positive TP-
ECLIA (the patient, where RPR test and TP IgM EIA
was not performed, had a very low TP-ECLIA value of
1.1). RPR test was positive in 3, and TP-specific IgM was
detected by EIA in 1 patient. RPR test and TP IgM EIA
were positive in 1 patient, in the other 2 patients RPR test
was positive, and TP IgM EIA was negative.

CSF analysis was available in 11 patients (8 CSF sam-
ples obtained during the stay at the Dept. of Geriatrics,
Protestant Hospital Gottingen-Weende, 3 obtained by
other hospital departments). CSF leukocyte counts were
elevated (>4/pl) in 2 patients:

One man (87 years) with a low TP-ECLIA value of
1.4 AU/ml in serum had a CSF pleocytosis of 190
leukocytes/pul 12 years before his stay in the geri-
atric department. Then, he was diagnosed with
neuroborreliosis (Borrelia-specific Al for IgG 25.5)
and treated successfully as documented by a repeat
lumbar puncture with a normal CSF leukocyte
count 10 months later, i.e., 11 years before the pre-
sent admission. In this patient, the low TP-ECLIA
value (the specifity of the antibodies were not con-
firmed by Western blot, RPR and TPPA tests were
negative, and IgM-specific TP antibodies were not
detected) must be considered a cross-reaction in

Patients n Age (years) Sex (w/m) Principal reason for TP-ECLIA test
Dementia MClI Neuropathy
TP-ECLIA negative 4074 85 (80/89) 2526/1548 na na na
TP-ECLIA positive, WB negative 20 89 (80/92) 14/6° 12 7 1
TP-ECLIA positive, WB positive 22 85 (79/91) 19/32 8 10 4
Antibiotic treatment 5 79 (59/93) 4/1 2 3 0

Data are expressed as medians (25th/75th percentile). The age of the 3 different groups did not differ significantly (p=0.55, Kruskal-Wallis test)

MCI Mild cognitive impairment, TP-ECLIA Treponema pallidum electrochemiluminescence immunoassay, WB Western blot, na not analyzed

2The frequency of women with a positive TP-ECLIA was higher than the frequency of women among the patients with a negative TP-ECLIA (p=0.04, two-sided Chi?

test)
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Retrospective monocentric study

‘ Patients included: 4116 ‘

H TP-ECLIA normal: 4074 ‘

TP-ECLIA elevated: 42 ‘

TP-specificimmunoblot negative: 20;
Including 1 patientwith previous
neuroborreliosis

TP-specificimmunoblot
positive: 22

I

Antibiotics:n =5

No further evidence for active
syphilis: 17

‘ CSF pleocytosis ‘

] RPR 1:8 ‘

TP-spec. IgM in serum
plus RPR in serum 1:4

RPR 1:128 plus TP-Al 2
1.5

lus

RPR 1:16 p
TP-AI>1.5

Fig. 1 Flow chart. Patients included in the study, patients with elevated Treponema pallidum-specific IgG antibodies determined by
electrochemiluminescence immunoassay (TP-ECLIA), and patients with indicators of active infection receiving antibiotics are listed. Al=antibody
index; CSF = cerebrospinal fluid; IgM =immunoglobulin M; TP =Treponema pallidum; RPR=Rapid Plasma Reagin test

the TP-ECLIA between antibodies directed against
Borrelia burgdorferi and TP. Therefore, the patient
was not treated with antibiotics.

In patient #1 (woman, 94 years) with severe demen-
tia, a CSF pleocytosis of 20 leukocytes/pl was found
6.5 years before the present admission, At that time,
viral meningitis was assumed, and the patient was
treated with aciclovir, but not with an antibacterial
drug. Here, TP-specific antibodies were detected in
serum: TP-ECLIA (5.7 AU/ml), TPPA (1:160) and
TP-IgG Western blot. RPR was negative. Because
the patient refused a repeat lumbar puncture and a
14 days stay at our institution, she was treated with
doxycyclin 300 mg/d for 15 days.

The other patients had normal CSF leukocyte counts:

Patient #2 (woman, 75 years) with a mild cognitive
deficit had an elevated TP-ECLIA of 2.2 AU/ml in

serum, and RPR was elevated (1:8). CSF leukocytes
were normal, and TP-AI was not elevated (IgG 0.72,
IgM not detectable). Because of the elevated RPR she
received ceftriaxone for 14 days.

Patient #3 (woman, 92 vyears) with moderate
dementia in the hospital suffered a right-hemi-
spheric cerebral infarction. TP-ECLIA and RPR in
serum were elevated (2.1 IU/ml and 1:4), and TP-
specific IgM antibodies were strongly elevated (124
AU/ml, normal <22 AU/ml). CSF analysis revealed
a moderate blood-CSF barrier dysfunction (CSE-
to-serum albumin ratio 11.6), but no CSF pleocy-
tosis. Because of the elevated TP-specific IgM and
the mild RPR elevation she received ceftriaxone for
14 days.

Patient #4 (woman, 79 years) with a mild cogni-
tive deficit in serum had a TP-ECLIA of 23.5 AU/ml
and a RPR of 1:128. Although CSF leukocyte count
and CSF-to-serum albumin ratio were not elevated,
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Reiber-Felgenhauer diagrams and isoelectric focussing
revealed an intrathecal synthesis of IgG. IgG TP-Al
was elevated (8.2) proving an intrathecal synthesis of
TP-specific antibodies, whereas IgM TP-AI was not
detectable (Fig. 2). The patient was treated with ceftri-
axone for 14 days because of the elevated RPR and IgG
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before admission treated with 3 intramuscular
injections of benzathin-penicillin had an elevated
TP-ECLIA (23.6 AU/ml) and RPR (1:16) in serum.
CSF leukocytes and CSF-to-serum albumin ratio
were normal. Isoelectric focussing revealed intrath-
ecal IgG synthesis, whereas Reiber-Felgenhauer

TP-AL nomograms showed no intrathecal immunoglobulin
synthesis. IgG TP-AI was elevated (2.9), IgM TP-IA
Patient #5 (man, 43 years, HIV-positive) with a mild was not detectable. Antibiotic treatment with ceftri-

cognitive deficit, headache and a syphilis 4 years

150 *10° 80%  60% 40%

100
Q IgG
50

Typical findings in a 79-
years old woman with
late neurosyphilis

20

Q
Serum A

TP-ECLIA IgG 23.5 AU*/ml
(*arbitrary units; normal: <1.0)
Western blot TP-IgG: positive
RPR-test 1:128 (normal <1:2)
TP-EIA IgM: negative

20 -3 50 100
2 *10
| I EEE | [ NREEE |

150 *107 80%  60% 40%,

100
Q IgA
50

20

CSF

Leukocyte count: 1/ul*

*approx. 20% of the patients have
normal CSF leukocyte counts
CSF/serum albumin ratio: 7.9x103
(normal)

TP-Al IgG: 8.2 (normal <1.5)

TP-Al IgM: not deterctable
Oligoclonal IgG bands in CSF: positive
Intrathecal I1gG synthesis: 54%

Qai
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2
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Q IgM
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QAIb
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Fig. 2 Typical CSF finding in late neurosyphilis (patient #4). Intrathecal synthesis of IgG was demonstrated by 3 methods: Reiber-Felgenhauer
nomograms and isoelectric focussing detect overall intrathecal antibody synthesis and are not specific for syphilis, whereas the Treponema
pallidum-specific antibody index (TP-Al) of 8.2 proves intrathecal synthesis of TP-specific IgG antibodies. Abbreviations: Al=antibody

index; CSF = cerebrospinal fluid; ECLIA =electrochemiluminescence immunoassay; IgG =immunoglobulin G; IgA=immunoglobulin A;
IgM=immunoglobulin M; Qu, = CSF-to-serum albumin quotient; Q 4 = CSF-to-serum IgG quotient; Q4 = CSF-to-serum IgA quotient;

Qg =CSF-to-serum IgM quotient; TP =Treponema pallidum; RPR=Rapid Plasma Reagin test. Diagram drawn using the program,,Protein Statistics
in CSF analysis with Reibergrams” (Albaum [T-Solutions, Gottingen, Germany, Version 4.17,2012-2013)
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axone for 14 days was administered because of the
elevated RPR and IgG TP-AL

To sum up, as a consequence of positive findings in
RPR test, TP IgM EIA or CSF findings (CSF pleocyto-
sis or TP-AI>1.5), 5 patients received antibiotic ther-
apy. The specific reasons for the initiation of antibiotic
therapy were CSF pleocytosis (1 patient), intrathecal
TP-specific antibody production as assessed by an ele-
vated TP-specific Al (2), elevated RPR (4) and elevated
TP-specific IgM antibodies in serum (1). In order not to
immobilize geriatric patients for the i.v. infusion of peni-
cillin G 3xdaily, ceftriaxone 2 g once daily i.v. was used
as the standard treatment at our institution. Antibiotic
treatment was carried out for at least 14 days. 4 patients
received ceftriaxone i.v., and one patient who refused to
stay 14 days at our institution was treated with doxycy-
cline per mouth 300 mg/d.

The other 17 patients with a positive TP-ECLIA and a
positive or borderline immunoblot together with a nega-
tive RPR and no detectable TP-specific IgM antibodies
in serum with no CSF pleocytosis or absent CSF analy-
sis were considered not to suffer from active syphilis and
were therefore not treated by antibiotics.

Discussion

TPPA, TP-EIA and TP-ECLIA are highly sensitive assays
to detect TP-specific antibodies in body fluids [17, 18].
The sensitivity of TP-EIA and TP-ECLIA appeared to be
slightly higher than the sensitivity of TPPA (100% and
100% versus 96% in a recent Chinese study) at a com-
parable diagnostic efficiency [17]. In the present study,
TP-ECLIA was more sensitive than TPPA. Therefore,
TPPA was abandoned at our institution in favor of the
TP-ECLIA as the routine screening procedure for TP
infections.

The prevalence of TP-specific antibodies detected by
TP-ECLIA at our institution (1%) was higher than the
incidence in the German population estimated from
data reported to the Robert Koch Institute (6.5 cases per
100000 standardized person-years in 2010-2012). It was
also higher than the seroprevalence for TP-specific anti-
bodies in first-time German blood donors (42.5/100000)
[19]. The prevalence of TP-specific antibodies in blood
donors in Germany was considerably lower than the
prevalence in the United States or less developed coun-
tries (summarized by [19]). The pevalence of TP-specific
antibodies in serum at our institution was approx. 50% of
the prevalence found in a large hospital-based Chinese
study [20].

Whereas usually the prevalence of TP-specific anti-
bodies in serum is higher in men than in women, in the
present study, 33 of 42 seropositive patients (79%) were
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female. This is higher than the percentage of women
of the number of tested patients in the present study
(62%, Table 1) (p=0.04, Chi® test) and of the percent-
age of women of the number of patients treated at our
institution (approx. 63%) [21]. The age of the patients in
the present study compared well with a previous retro-
spective analysis of causes of dementia at our institution
(82.9+ 6.4 years) [22]. As in the present study, an unusu-
ally high number of syphilis cases was noted among older
women in a German health insurance data set [19]. It was
suspected that this phenomenon might be a remnant of
the surviving World War II generation [19]. Since TP-
specific antibodies can persist over the whole life in spite
of effective antibiotic treatment [23], a rising seropreva-
lence of TP-specific antibodies is not uncommon in aging
populations [19, 24, 25].

One patient with previous successfully treated neurob-
orreliosis had low seemingly TP-specific antibodies in
TP-ECLIA, but not in TPPA, and Western blot failed to
confirm specificity of these antibodies. Although appar-
ently uncommon [26], positive TP antibody detection
assays have been reported in Borrelia burgdorferi infec-
tions [27]. Consequently, this patient did not receive anti-
biotic treatment.

Compared to other bacterial infections, where diag-
nosis is made by culture or PCR, the diagnosis of syphi-
lis relies on the detection of TP-specific antibodies. As
a consequence of the low bacterial load, PCR methods
to detect TP DNA from blood or urine are not sensi-
tive enough for clinical routine in late forms of syphilis
[28, 29]. The criteria used in the present study to iden-
tify patients requiring antibiotic therapy are generally
accepted: positive TP-ECLIA plus specificity of anti-
bodies confirmed by Western blot and (positive RPR
or TP IgM EIA or CSF pleocytosis or TP-AI>1.5) [30]
(Table 2). Among these criteria, CSF leukocytosis is not
very sensitive: 19 of 110 HIV-negative patients (17%)
with symptomatic neurosyphilis had a CSF leukocyte
count <5/ul, and 35 of these patients (32%) had a nor-
mal CSF protein content [31]. In HIV-positive patients
with neurosyphilis, CSF pleocytosis and protein con-
tent elevation are even rarer [32]. Conversely, TP-AI is
not a good measure of the acuity of a TP infection: in
acute infections, pathogen-specific Als often are not
elevated. After successful treatment of a CNS infection,
the decline of the pathogen-specific antibodies in serum
often is quicker than in CSF. Therefore, after successful
treatment of a CNS infections, the pathogen-specific Al
can increase, whereas both the serum and CSF concen-
trations of the pathogen-specific antibodies decrease
[33]. Since the use of these activity criteria in ambiguous
situations recommend antibiotic treatment, we cannot
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Table 2 Indications for antibiotic treatment in the present study (according to [20, 24])

TP-specific IgG serum antibodies detected by

at least one of the following activity criteria

ECLIA
VDRL or RPR positive
plus plus TP-specific IgM positive
TP-specific IgG antibodies confirmed by Western CSF pleocytosis (> 4/ul)
blot (positive or boderline) TP-specific Al for IgG or IgM > 1.5 and

no previous antibiotic therapy for
neurosyphilis

Al antibody index, CSF cerebrospinal fluid, ECLIA electrochemiluminescence immunoassay, /gG immunoglobulin G, lgM immunoglobulin M, TP Treponema pallidum,

RPR Rapid Plasma Reagin test, VDRL Venereal Disease Research Laboratory test

exclude that in this series one or another case without
replication-competent TP was treated by antibiotics.

The standard antibiotic treatment of late neurosyphi-
lis is penicillin G at high doses. Because of its short
elimination half-life in serum, it must be administered
several times daily. Different treatment protocols are
available, most commonly 6 million international units
(IU) are infused intravenously (i.v.) 4 X daily, or 5 mil-
lion IU 5 X daily, or 10 million IU 3 x daily [30, 34]. For
geriatric patients, protocols requiring intravenous infu-
sions more frequent than once daily are not desirable,
because they promote immobilization of the patient.
Moreover, in the elderly with impaired renal function,
high-dose penicillin G entails the risk of antibiotic-
associated encephalopathy characterized by epilep-
tic seizures and psychosis [35]. For these reasons, our
standard treatment protocol consists of ceftriaxone 2 g
i.v. once daily for 14 days, which is considered equally
effective as high-dose penicillin [34]. Doxycycline
administered orally at a daily dose of 300 mg is licensed
in Germany for the treatment of syphilis. At high daily
doses its physicochemical properties ensure sufficient
concentrations in the CNS to treat neurosyphilis [36—
38]. Case reports suggest that high-dose doxycycline
indeed is effective in neurosyphilis [39]. For this reason,
we chose doxycycline in one patient who refused i.v.
antibiotic therapy.

The strength of our study is the high number of
patients included and the consequent use of TP-ECLIA
in the differential diagnosis of dementia at our institu-
tion. The main weakness of this study is the lack of a fol-
low-up of the patients treated. Therefore, we are unable
to provide data on the success of antibiotic treatment.
For the following reasons, we did not attempt to estab-
lish a follow-up of the patients treated: a) patients suf-
fering from cognitive decline were not able to reliably
report their cognitive status, and b) patients and their
relatives were very reluctant to talk about the infection
because often they were ashamed of the diagnosis.

Conclusion

Approx. 1% of German geriatric in-patients with cogni-
tive decline, who received a TP-ECLIA as serological
screening test to rule out syphilis, had TP-specific anti-
bodies detected by ECLIA in serum. In 0.5%, the specific-
ity of the antibodies detected by ECLIA was confirmed by
Western blotting. In 1%, either the detection of TP-spe-
cific IgM im serum, or a positive RPR in serum, or CSF
pleocytosis or a TP-specific intrathecal antibody synthe-
sis>1.5 required antibiotic treatment with ceftriaxone
or doxycycline. As a consequence of the low prevalence
of syphilis in geriatric German patients with cognitive
decline, from a pharmacoeconomic view the routine
testing of all patients with cognitive decline for TP anti-
bodies appears questionable. Since dementia syndromes
are highly stigmatizing disease entities, all measures for
causal treatment should be utilized. Therefore, we sug-
gest to continue routine testing for syphilis in patients
with cognitive decline. Further research with long-term
follow up after adequate antibiotic treatment should elu-
cidate, whether these patients with presumable very late
neurosyphilis really benefit from antibiotic therapy.
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