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ABSTRACT

Objectives To review the notification rate and
characteristics of tertiary and neurosyphilis cases in
Alberta, Canada in the postantibiotic era.

Methods A retrospective review of all neurosyphilis and
tertiary syphilis cases reported in Alberta from 1973 to
March 2017 was undertaken and cases classified into
early neurosyphilis, late neurosyphilis and cardiovascular
(CV) syphilis. Variables collected included demographics,
sexual partners, HIV status, clinical parameters, symptoms
and treatment and distributions were compared between
early versus late neurosyphilis and asymptomatic versus
symptomatic cases (stratified by early versus late stage).
Data were analysed using IBM SPSS Statistics V.19.0.
Results 254 cases were identified; 251 were
neurosyphilis and 3 were CV. No cases of gummatous
syphilis were reported. Early neurosyphilis accounted

for 52.4% (n=133) and 46.1% (n=117) were late
neurosyphilis cases; one (0.4%) case with unknown
duration. Three outbreaks of infectious syphilis were
identified during the study period and a concurrent rise
in both early and late neurosyphilis was observed during
the outbreak periods. The most common manifestation
of symptomatic neurosyphilis was ocular involvement
which was more likely in early neurosyphilis. Relative to
late neurosyphilis cases, early neurosyphilis cases were
more likely to be younger, Caucasian, born in Canada, HIV
positive and reporting same sex partners.

Gonclusions Our review of tertiary and neurosyphilis
cases found that early and late neurosyphilis cases
continue to occur in the context of cycling syphilis
outbreaks. CV syphilis cases were extremely rare.
Ongoing identification of new cases of syphilis and clinical
evaluation of cases for complications continues to be
important in the context of global resurgence of syphilis.

BACKGROUND

Syphilis, caused by Treponema pallidum subspe-
cies pallidum, passes through a series of
stages, including primary, secondary, latent
and tertiary syphilis if left untreated." Based
on data from the preantibiotic era, about a
third of persons with untreated latent syph-
ilis will develop late neurosyphilis, cardiovas-
cular (CV) syphilis or gummatous syphilis.”
Gummatous syphilis is characterised by the

Strengths and limitations of this study

» An important strength of our study was the con-
sistent reporting of all cases with positive syphilis
serology over the 44-year period by laboratories as
well as active follow-up of all cases by the provincial
STl programme.

» Another strength of our study is the retrospective
application of current case definitions to all cases by
two experienced ST clinicians.

» One of the limitations to the retrospective review of
data is the possibility of inaccurate classification of
cases due to insufficient available information.

» Additional study limitations include changes in test-
ing policies over time.

» Routine testing for HIV in cases of syphilis was
also not conducted in earlier years and as such the
number of concurrent HIV infections may have been
underestimated.

development of indolent granulomatous
lesions” which typically affect the skin, liver
and bone but can also involve other parts
of the body.* Syphilitic aortitis is the most
common manifestation of CV syphilis and
typically involves the ascending aorta.*®
Neurosyphilis can occur at any stage of
syphilis.! ” It is classified into early and late
forms." Early neurosyphilis affects the cere-
brospinal fluid (CSF), cerebral blood vessels
and meninges more often than the brain or
spinal cord parenchyma. Typically, manifesta-
tions occur within weeks to a few years after
primary infection and may occur at the same
time as primary or secondary syphilis or may
be asymptomatic. Manifestations may include
meningitis with or without cranial nerve
involvement, meningovascular disease or
stroke. Late neurosyphilis can remain asymp-
tomatic or progress to meningovascular syph-
ilis, tabes dorsalis or general paresis. Late
neurosyphilis is extremely rare in the antibi-
otic era and usually occurs years to decades
after primary infection.! ® HIV infection may
affect the natural course of disease as atypical
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presentations and rapid progression of syphilis in HIV
positive individuals has been reported.”?

In the preantibiotic era, an estimated one third of
untreated persons developed tertiary syphilis with about
15% progressing to gummatous disease (1-46years post-
infection), 10% to CV syphilis (20-30years after infec-
tion) and 4%-14% to late neurosyphilis (2-50years after
infection).' After the introduction of penicillin in the
1940s, the number of cases of syphilis plummeted in the
USA, reaching a nadir in 2000." Nowadays, tertiary syph-
ilis is a rare disease due to easy and effective treatment
of infectious and latent syphilis. Antibiotic use for other
infections is also likely a factor.

In Canada, syphilis (all stages) has been nationally noti-
fiable since 1924. However, national reports only include
data on infectious syphilis, since only these cases are of
major public health significance.' In Alberta, all cases of
syphilis, including tertiary and neurosyphilis have been
notifiable to a centralised programme under the Public
Health Act since 1921. Syphilis notification rates have
fluctuated over the last 50 years with a rise in notification
rates during outbreak periods. Since 2000, notification
rates of infectious syphilis have increased dramatically in
Alberta (0.6/100 000 population in 2000 to 12.5,/100 000
population in 2017), with the most recent resurgence
among men who have sex with men (MSM) and up to
30% of patients coinfected with HIV (personal commu-
nication Jennifer Gratrix, Provincial STT Services, Alberta
Health Services).'®

There are few data on the prevalence and characteristics
of tertiary and neurosyphilis cases in the post antibiotic
era. We are aware of only one study from the Netherlands
which estimated that 10%-13% of all syphilis cases from
1999 to 2010 had neurosyphilis; these data were limited by
the fact that the diagnostic criteria used for neurosyphilis
were based on hospital discharge diagnosis rather than
clinical examination or laboratory criteria.'® We sought
to determine the notification rate and characteristics of
reported cases of tertiary and neurosyphilis in Alberta
from 1973 onwards.

METHODS
A retrospective review was conducted of all tertiary
and neurosyphilis cases in Alberta (current population
4.3 million) from 1973 (when syphilis data were first
available by staging) to March 2017 (most recent cases
staged at time of data collection). All cases of syphilis are
reportable by laboratories and clinicians to Provincial STI
Services under the Alberta Public Health Act. A paper
chart was created for each syphilis case containing labo-
ratory results, medical correspondence, syphilis-relevant
history, clinical findings and staging. Cases diagnosed
since 2000 were also entered into a provincial surveillance
database. Cases were classified as defined in table 1."”
Serological testing for syphilis changed during the
study period, with reverse sequence syphilis screening
(RSSS) using an enzyme immunoassay being introduced

in September 2007; prior to this, a quantitative rapid
plasma reagin (RPR) was used. Since the criteria for clas-
sifying neurosyphilis evolved over time, all neurosyph-
ilis cases during the study period were reviewed by two
STI physicians and classified into early asymptomatic,
early symptomatic, late asymptomatic, late symptomatic
neurosyphilis cases; disagreement between the classifica-
tions of cases was resolved by consensus between the two
physicians (PS and AES).

Reported notification rates of other stages of syphilis
prior to 2000 were obtained from historical surveillance
reports from Alberta STI Services beginning in 1975.
Population denominators were obtained through govern-
ment population estimates.'® An outbreak was defined as
an increase in infectious syphilis cases of two SD above
the baseline (previous byear quarterly average) for the
given time period.

Variables collected for analysis included demo-
graphics, sexual partners, HIV status (testing avail-
able since 1985' and recommended for all syphilis
cases once serology available), diagnosis date, clinical
parameters, symptoms and treatment. Variables for
cases diagnosed prior to 2004 were captured through
chart review, while variables for cases diagnosed after
2004 were extracted from the provincial STI surveil-
lance system. Client reported symptoms were broken
into five categories (not mutually exclusive) based on
system involvement: ocular (eg, uveitis, retinal, vision
loss), auditory (eg, hearing loss, tinnitus), ataxia,
cognitive impairment (eg, dementia, psychosis) and
other (aphasia, stroke, reduced level of consciousness,
headache and unspecified neurological symptoms).

Treatment data were divided into three mutually
exclusive categories based on the following minimum
treatments: (1) penicillin G 3-4 million units intra-
venous q 4hour (18-24million units/day) for
10-14 days, (2) ceftriaxone 2 g intravenous/IM daily x
10-14days, (3) other, which included drugs like chlor-
amphenicol, doxycycline, tetracycline, benzathine
penicillin G-long acting, reduced doses of penicillin
G or ceftriaxone.

Analysis was stratified by stage of syphilis to compare
early and late neurosyphilis by the previously listed
variables using 2 or Fisher’s exact for categorical vari-
ables and Mann-Whitney tests for continuous variables.
Missing data were categorised as unknown and included
in the analysis. As well, each syphilis stage was stratified
by asymptomatic and symptomatic for comparison. The
significance was set at a two-sided p<0.05. A sensitivity
analysis to verify univariate findings by cases diagnosed
pre-2000 and post-2000 was considered; however, small
cell sizes precluded the inclusion of early neurosyphilis
and changes to syphilis screening in 2007 increasing the
diagnosis of late latent syphilis cases were already known.
Data were analysed using IBM SPSS Statistics V.19.0 (IBM,
Armonk, New York, USA). This study was approved by
the University of Alberta Health Research Ethics Board
(Approval Number: Pro00075972).
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Table 1 Case definitions used for diagnosis of neurosyphilis and tertiary syphilis (Adapted from Ref. 17)

Syphilis stage Definition

Tertiary syphilis

Reactive treponemal serology together with characteristic late abnormalities of the cardiovascular

system, bone, skin or other structures, in the absence of other known causes of these abnormalities
and no clinical or laboratory evidence of neurosyphilis

Early neurosyphilis
(<1year after infection)

Asymptomatic AND/OR

Laboratory confirmation of primary, second or early latent syphilis and
(i) reactive CSF-VDRL in non-bloody CSF

(ii) elevated CSF leucocytes (>5/10E6/L) and/or elevated CSF protein (>0.45g/L) in the absence of

other known causes
AND

NO signs or symptoms of neurosyphilis

Early neurosyphilis
(<1year after infection)

Symptomatic AND/OR

Laboratory confirmation of primary, second or early latent syphilis and
(i) reactive CSF-VDRL in non-bloody CSF

(ii) elevated CSF leucocytes (>5/10E6/L) and/or elevated CSF protein (>0.45g/L) in the absence of

other known causes

AND clinical signs or symptoms of neurosyphilis*

Late neurosyphilis
(>1year after infection)

Asymptomatic AND/OR

Reactive treponemal serology (not staged as primary, secondary or early latent syphilis) and
(i) reactive CSF-VDRL in non-bloody CSF

(ii) elevated CSF leucocytes (>5/10E6/L) and/or elevated CSF protein (>0.45g/L) in the absence of

other known causes
AND

NO clinical signs or symptoms of neurosyphilis

Late neurosyphilis
(>1year after infection)

Symptomatic AND/OR

Reactive treponemal serology (not staged as primary, secondary or early latent syphilis) and
(iii) reactive CSF-VDRL in non-bloody CSF

(iv) elevated CSF leucocytes (>5/10E6/L) and/or elevated CSF protein (>0.45g/L) in the absence of

other known causes

AND clinical signs or symptoms of neurosyphilis*

*If ocular or otic signs or symptoms present with a normal CSF examination, patient was classified as symptomatic neurosyphilis (early or

late).

CSF, cerebrospinal fluid; LLS, late latent syphilis; STI, sexually transmitted infection; VDRL, Venereal Disease Research Laboratory.

Patient and public involvement
Patients were not involved in the design of this research
study.

RESULTS
A total of 254 cases were identified during the study
period, of which 251 were neurosyphilis and 3 were CV
cases; one case of CV syphilis was reported in each of the
following years: 1976, 1979 and 1984. No cases of gumma-
tous syphilis were reported during this time period. The
neurosyphilis cases were evenly divided as early (52.4%;
n=133) and late (46.1%; n=117), with one additional
case of unknown duration. Three individuals were diag-
nosed with two distinct episodes of neurosyphilis over the
course of the reporting period. All three of these indi-
viduals were men who reported same sex partners, all six
episodes were diagnosed between 2005 and 2014 and all
categorised as early neurosyphilis. Two of these men were
coinfected with HIV.

Between 1975 and 2016, 8874 total cases of syphilis were
reported in Alberta. Of these, 4513 (51%) were infectious
(ie, staged as primary, secondary, early latent) and 4361

(49%) were classified as non-infectious (ie, late latent,
tertiary). Over the time period, three outbreaks of infec-
tious syphilis were identified (figure 1). The first outbreak
occurred between 1981 and 1987, the second outbreak
started in 2000 and declined in 2011 and a third outbreak
began in 2015 and continues. Of the infectious syphilis
cases, 2.8% (n=128) were staged as early neurosyphilis.
When plotting the notification rate of early neurosyphilis
cases, increases in the rate were found at corresponding
times to infectious syphilis outbreaks #2 and #3 (figure 2).
Of the non-infectious syphilis cases staged during this
time, 2.6% (115/4316) were staged with late neurosyph-
ilis. Similarly, for late neurosyphilis, peaks in notification
rates were found shortly after outbreak #1 and outbreak
#2 (figure 2).

Early neurosyphilis cases were significantly younger,
more likely to be Caucasian, born in Canada, diagnosed
in recent decades (2010s), reported same sex partners
and HIV positive as compared with late neurosyphilis
cases (table 2).

Among early neurosyphilis cases, 79.0% (n=105) were
symptomatic; symptomatic cases were more likely to be
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Figure 1
sequence syphilis screening.

older, male, Caucasian, recently diagnosed (2010s) and
HIV negative compared with asymptomatic cases. Among
late neurosyphilis cases, 59.8% (n=70) were symptomatic;
symptomatic cases were more likely to be older, born
outside of Canada and treated with intravenous penicillin
G and less likely to have a same sex partner as compared
with asymptomatic cases.

The majority (79.9%; n=139) of symptomatic cases
reported a single manifestation. The most common
clinical manifestation of the symptomatic cases (41.1%;
n=72) was ocular involvement; early neurosyphilis cases
were more likely to have ocular involvement than late
neurosyphilis cases (table 3). The first case of ocular
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syphilis was reported in 1990 with the majority (68.1%:;
n=49) of cases being diagnosed between 2010 and 2017.
The second most common (33.7%; n=59) manifestation
of symptomatic neurosyphilis was cognitive impairment
with significantly more late neurosyphilis cases reporting
these symptoms than early cases. Twelve (6.9%) cases
reported auditory symptoms and 10.9% (n=19) reported
ataxia. Nearly one-third (29.7%; n=52) of cases reported
other symptoms including aphasia, stroke, reduced level
of consciousness, headache and unspecified neurological
symptoms.

Although the first HIV coinfected case was reported
in 1986, over one-half (57.4%; n=35) of HIV coinfected

Early Neurosyphilis Rates

Number and Notification Rate of Late Neurosyphilis by Year (Alberta, 1975-2016)
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Figure 2 Number and notification rate of early and late neurosyphilis by year (Alberta, 1975-2016).
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Early neurosyphilis Late neurosyphilis

. Comparison
Asymptomatic Symptomatic Asymptomatic Symptomatic of Early and
(n=28) (n=105) Total (n=133) P value (n=47) (n=70) Total (n=117) P value Late p-Value

Gender

Male 20 (71.4) 93 (88.6) 113 (85.0) 41 (87.2) 55 (78.6) 96 (82.1)

Indigenous 6(21.4) 6 (5.7) 12 (9.0) 0.001 6(12.8) 3(4.3) 9(7.7) 0.44 <0.001

Other 3(10.7) 4(3.8) 7(5.3) 16 (34.0) 27 (38.6) 43 (36.8)

Municipality

Edmonton 15 (53.6) 48 (45.7) 63 (47.4) 28 (59.6) 35 (50.0) 63 (53.8)

Country of birth
Outside of 5(17.9) 9(8.6) 14 (10.5) 17 (36.2) 36 (51.4) 53 (45.3)
Canada

Decade of diagnosis

1980s 6(21.4) 3(2.9) 9 (6.8) 13 (27.7) 15 (21.4) 28 (23.9)

2000s 8 (28.6) 28 (26.7) 36 (27.1) 4(8.5) 20 (28.6) 24 (20.5)

Sexual partners

Same sex 14 (50.0) 52 (49.5) 66 (49.6) 11 (23.4) 5(7.1) 16 (13.7)

HIV status

Positive 17 (60.7) 30 (28.6) 47 (35.3) 8(17.0) 6 (8.6) 14 (12.0)

Treatment

Ceftriaxone 3(10.7) 14 (13.3) 17 (12.8) 12 (25.5) 5(7.1) 17 (14.5)

cases were reported between 2010 and 2017. The majority
(62.2%; n=46) of cases with an unknown HIV status
occurred between the 1970’s and 1980’s, prior to the
clinical availability of diagnostic serology. Cases that had
HIV test results were significantly younger (47years; IQR:
37-55) than cases without HIV test results (64years; IQR:
44-70; P<0.001).

Thirty-six (14.2%) of all the cases were diagnosed
without a lumbar puncture result. Nearly all of these
clinical cases (97.2%; n=35) were symptomatic. The
remaining asymptomatic case was diagnosed based on
an inadequate fall in RPR titres over time. There was no
significant difference by HIV status for those who had

and did not have a lumbar puncture (P=0.62). Clinical
parameters by HIV status are outlined in figure 3. Of the
2 HIV-positive and 6 HIV-negative cases with negative clin-
ical parameters, all were symptomatic cases.

The majority (74.4%; n=189) of all cases were treated
with intravenous penicillin  G. Asymptomatic late
neurosyphilis cases were less likely to be treated with
penicillin G (44.7%; n=21) as compared with symptom-
atic late neurosyphilis (90.0%; n=63; p<0.001). There
was a rise in the use of ceftriaxone in late neurosyphilis
treatment from no use in the 1970s to 1990s, to 12.5%
(n=3) in 2000s and 31.1% (n=14) in the 2010s. Other
drug combinations for neurosyphilis were highest in the

Landry T, et al. BMJ Open 2019;9:2025995. doi:10.1136/bmjopen-2018-025995

(3]



Open access

Table 3 Manifestations of early and late symptomatic
neurosyphilis (Alberta, 1973-March 2017; n=175)

Early Late

neurosyphilis neurosyphilis
Manifestation  (n=105) (n=70) P value
Ocular 59 (56.2) 13 (18.6) <0.001
Cognitive 20 (19.0) 39 (65.7) <0.001
impairment
Ataxia 9 (8.6) 10 (14.3) 0.23
Auditory 10 (9.5) 2(2.9) 0.13
Other* 30 (28.6) 22 (31.4) 0.69

*Aphasia, reduced level of consciousness, headache, unspecified
neurological symptoms.

1970s (85.7%; n=6) and dropped to a low of 4.3% (n=1)
in the 1990s.

DISCUSSION

A review of the trends in reported cases of infectious
syphilis from 1975 to March, 2017 in Alberta shows a
cycling in the number of cases over time. During this
time period, the first major outbreak of infectious syph-
ilis occurred between 1981 and 1987, with the majority

1pleted

8

of cases between 1983 and 1985.*’ A quiescent period of
approximately two decades followed with a resurgence
in infectious cases in 2000 followed by a decline in 2011
and then another rise in 2015. These observations are
consistent with a study of long-term trends in reported
primary and secondary syphilis cases in the USA which
showed recurrent peaks and troughs in approximately
10year cycles.”’ This pattern of periodic resurgence of
syphilis has variously been attributed to either failure to
sustain control efforts, changing risk behaviours (such as
crack cocaine use) and waxing and waning partial host
immunity to infection at the population level.”* * Inter-
estingly, our province observed a 20-year gap between
the outbreak in the mid 1980s and the mid 2000s. The
reasons for this prolonged gap are unclear but are likely
multifactorial including a well-established and sustained
prevention and control programme for STIs in the
province, emergence of HIV and the mass education
that occurred during this time period. This theory is
supported by declining notification rates of gonorrhoea
and chlamydia until 1998 and then subsequent rises to
current rates.”* Our observed rising notification rates of
infectious syphilis since the mid-2000s are consistent with
many jurisdictions across Canada and the USA.'** The
rise in late latent syphilis in 2007 has been attributed to
the introduction of RSSS.*

(n=101] lurm bar
cture completed

10.1
protein

Figure 3 Algorithm of diagnosis of neurosyphilis among HIV-positive and HIV-negative cases (Alberta, 1975-March
2017). CSF, cerebrospinal fluid; FTA-ABS, fluorescent treponemal antibody-absorbed test; HIV, human immunodeficiency virus;
VDRL, Venereal Disease Research Laboratory; WBC, white blood cell count.
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Some studies have reported a rise in cases of neurosyph-
ilis related to outbreaks of infectious syphilis. One
possible explanation for this is that the overall rise in
notification rates of infectious syphilis could potentially
increase the pool of persons progressing to neurosyphilis
and tertiary syphilis. For example, a study conducted in
British Columbia, one of Alberta’s neighbouring prov-
inces, reported that in the context of rising rates of infec-
tious syphilis, the neurosyphilis rate was 0.03 per 100000
in 1992 and increased 27-fold to 0.8 per 100000 in 2012.%
Investigators from Guangdong province in China simi-
larly reported an incidence rate increase in neurosyphilis
cases from 0.21 cases per 100000 persons in 2009 to 0.31
cases per 100000 persons in 2014 and in tertiary cases
from 0.28 cases per 100000 persons in 2009 to 0.36 cases
per 100000 persons in 2014.** Neither of these studies,
however, distinguished between early and late neurosyph-
ilis cases. In our review, we observed a significant rise
in early neurosyphilis during the outbreak periods and
a significant decline after the outbreak periods, for
example, only one case was observed in 2012 after the
second outbreak. We had expected to see a sustained
increase in late neurosyphilis cases based on the hypoth-
esis that the number of untreated infected persons with
syphilis would increase over time but there was no signifi-
cant increase during the overall observation period. Inter-
estingly, a rise in late neurosyphilis cases was observed
towards the end of the outbreak periods, perhaps due
to heightened awareness and increased testing due
to public health announcements during the outbreak
periods and also because late (tertiary) neurosyphilis can
occur as soon as 2years postinfection.! Although indi-
viduals diagnosed with late symptomatic neurosyphilis
are not infectious and therefore not of concern from a
public health perspective, these individuals would benefit
from screening and appropriate treatment for syphilis to
prevent complications of tertiary syphilis."

Early neurosyphilis cases were more likely to be
younger, Caucasian, born in Canada, HIV positive and
reporting same sex partners. These observations parallel
the observed rise in infectious syphilis during the third
outbreak and may also be related to selection bias since
lumbar punctures were more likely to be performed in
HIV positive persons in the early years, especially those
with low CD, counts (<350) and/or RPR>1:32 dilutions
as recommended in the Canadian STI Guidelines.”’ In
addition, most clinicians providing care to HIV positive
individuals in Alberta would have offered regular syph-
ilis screening in HIV-positive individuals, as endorsed
for several years in the U.S. Department of Health and
Human Services guidelines.”

The most common manifestation (40%) of symptomatic
neurosyphilis was ocular involvement with cases of early
neurosyphilis more likely than cases of late neurosyph-
ilis to have ocular involvement (54% vs 17%, p<0.001).
Two-thirds of ocular cases were reported between 2010
and 2017, with 46.4% reported among MSM, similar to
other studies.” Late neurosyphilis cases were more likely

to be older, born outside of Canada and less likely to
report same sex partners, paralleling the demographics
of late latent cases of syphilis in our province (data not
shown).

Our study identified very few (n=3) CV cases of tertiary
syphilis with all cases identified at the time of a diagnosis
of aortic aneurysm. This likely represents an underesti-
mate in the actual number of cases of CV syphilis as we
suspect that most patients with aortic aneurysm or initial
CV involvement do not have syphilis testing performed.
In Alberta, the provincial STI programme facilitates the
assessment of all late stage syphilis cases by a physician
who then conducts a neurological and CV examination. A
chest radiograph, recommended in the past in some juris-
dictions to look for linear calcification of the ascending
aorta, a radiological sign of syphilitic aortitis is not
routinely done. Chest radiographs for the evaluation of
CV syphilis in asymptomatic patients with LLS is of such
low yield, that it is not routinely recommended.* Neither
clinical examination nor chest radiograph is likely to
be sensitive enough to identify cases of CV syphilis and
given the presumed rarity of this condition and that the
treatment is the same as for LLS, further evaluations (eg,
echocardiograms) are not warranted.

No cases of gummatous syphilis were reported during
our study period. Although syphilitic gummas were
reported in up to 15% cases in the preantibiotic era, it is
possible that the widespread use of antibiotics for other
conditions, which may indirectly treat or partially treat
syphilis, has affected the occurrence.

One of the strengths of our study is that there was
consistent reporting of all cases with positive syphilis
serology over time by laboratories and active follow-up by
the provincial STI programme with healthcare providers.
We were able to apply current case definitions retro-
spectively to all cases; however, one of the limitations to
retrospective review of data is the possibility of inaccurate
classification of cases. Our review by two experienced
medical consultants resulted in only one case where
insufficient information was available to classify the case
with reasonable accuracy. Additional study limitations
include changes in and quality of data collection prac-
tices over time, with improved data quality over time.
The information about gender of sex partners may have
been inaccurate in earlier years due to stigma associated
with same sex partners. Routine testing for HIV in cases
of syphilis was also not conducted in earlier years and as
such the number of concurrent HIV infections may be
underestimated.

In summary, our review of tertiary and neurosyph-
ilis cases in Alberta over a 44-year period found that
early and late neurosyphilis cases continue to occur in
the context of cycling of infectious syphilis outbreaks.
Ocular disease was the most common manifestation
of neurosyphilis in our study. On the other hand, CV
syphilis was extremely rare and no cases of gumma
were identified. Ongoing identification of syphilis cases
with prompt treatment and follow-up continues to be
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important in the context of resurgence of infectious
syphilis worldwide.
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