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AbstrACt
Objectives Syphilis is a global health concern with an 
estimated 12 million infections occurring annually. Due 
to the increasing rates of new syphilis infections being 
reported in patients infected with HIV, and their higher 
risk for atypical and severe presentations, periodic 
screening has been recommended as a routine component 
of HIV care. We aimed to characterise incident syphilis 
presentation, serological features and treatment response 
in a well-defined, HIV-infected population over 11 years.
Methods Since 2006, as routine practice of both the 
Southern Alberta Clinic and Calgary STI programmes, 
syphilis screening has accompanied HIV viral load 
measures every 4 months. All records of patients who, 
while in HIV care, either converted from being syphilis 
seronegative to a confirmed seropositive or were 
reinfected as evidenced by a fourfold increase in rapid 
plasma reagin (RPR) after past successful treatment, were 
reviewed.
results We identified 249 incident syphilis infections 
in 194 different individuals infected with HIV; 72% 
were initial infections whereas 28% were reinfections. 
Half (50.8%) of the infections were asymptomatic and 
identified only by routine screening. Symptomatic syphilis 
was more common when RPR titres were higher (p=0.03). 
In patients with recurrent syphilis infection, a trend was 
noted favouring symptomatic presentation (62%, p=0.07). 
All 10 patients with central nervous system (CNS) syphilis 
involvement presented with an RPR titre ≥1:32. Following 
syphilis infection, a decline of 42 cells/mm3 in CD4 
(p=0.004) was found, but no significant changes in viral 
load occurred. No association was found with the stage 
of syphilis or symptoms at presentation and antiretroviral 
therapy use, CD4 count or virological suppression.
Conclusion Routine screening of our HIV-infected 
population identified many asymptomatic syphilis 
infections. The interaction of HIV and syphilis infection 
appears to be bidirectional with effects noted on both HIV 
and syphilis clinical and serological markers.

IntrOduCtIOn
Syphilis continues to be a major public 
health concern globally, with an estimated 
12 million new infections annually.1 Individ-
uals infected with HIV are eight times more 
likely to become infected with syphilis than 
the general population.2 In 2016, in Alberta 

Canada, over 25% of all new syphilis infec-
tions occurred in men who have sex with 
men (MSM) coinfected with HIV.3 It has been 
suggested that the increased use of social 
media including websites and mobile apps 
targeted towards meeting sex partners as well 
as serosorting (finding sex partners with the 
same HIV serostatus for unprotected sex) 
may be contributing to the rebound of high-
risk sexual activity in this population.2 4 The 
suppression of HIV viral replication (viral 
load <1000 copies/mL) using antiretroviral 
therapy (ART) resulting in minimal risk for 
sexual transmission of HIV has received legal 
recognition in Canada.5 As noted in a 2015 
Swiss HIV Cohort Study by Kouyos et al there 
has been an accelerated rate of condomless 
sex since the recognition of HIV treatment 
as prevention. The reasons for increased 
risk behaviour, particularly condomless sex, 

strengths and limitations of this study

 ► All HIV and sexually transmitted infection care in our 
region is highly centralised and coordinated allowing 
for detailed analyses of our population.

 ► Routine syphilis serology regardless of risk be-
haviours or symptomatology was obtained every 
4 months in our HIV-infected population, allowing 
close monitoring of clinical characteristics, bidirec-
tional interactions as well as inclusivity of incident 
syphilis infections.

 ► The study population, while comprehensive and 
representing a Canadian perspective, is from a sin-
gle regional area and may not be representative of 
populations elsewhere that have different rates of 
unprotected sexual activity and both prevalent HIV 
and syphilis infections. In addition, access to care 
varies between centres and populations and our 
rates and identification methods may not precisely 
match others.

 ► This study may underestimate the clinical impact of 
syphilis in an HIV-infected population as patients not 
accessing care and individuals infected but lost to 
follow up or moving out of Alberta were not analysed.
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are believed to be multifactorial, however in turn may 
be driving an increase in sexually transmitted infections 
(STIs).6 

Syphilis in patients infected with HIV can present in 
atypical or severe forms, such as ulcerative skin lesions, 
persistent chancres, gummatous disease, ocular disease 
and neurosyphilis.7–11 One study showed that individuals 
infected with HIV have multiple chancres and are more 
likely to experience Jarisch-Herxheimer reactions (22% 
vs 12%, respectively), and another showed that concom-
itant genital ulcers were more common in patients with 
secondary syphilis and HIV.7 8 STIs may increase the risk 
of HIV acquisition via interruption of mucosal barriers 
and increased viral shedding.11–13 It has also been 
suggested that ART may inadvertently increase the inci-
dence of syphilis by altering innate and acquired immune 
responses that may enhance susceptibility to syphilis 
infection.14 Due to these increasing rates of syphilis and 
the higher likelihood of atypical and severe presenta-
tion, routine periodic screening (2–4 times annually) of 
persons infected with HIV has been recommended.4 11 15–17

The aim of this retrospective cohort study was both to 
characterise syphilis presentation, serological features 
and treatment response in a large cohort of individuals 
infected with HIV engaged in HIV care and receiving 
regular syphilis testing, as well as to examine the effect of 
incident syphilis on HIV disease markers.

MethOds
study population
The Southern Alberta Clinic (SAC) and Calgary STI Clinic 
(CSTI) provide exclusive care to individuals infected with 
HIV living in Southern Alberta, Canada. In a quality assur-
ance project (approved by University of Calgary Bioethics 
Committee) at both programmes between 1 January 
2006 and 31 December 2016, routine syphilis serology 
regardless of risk was ordered every 4 months accompa-
nying HIV viral load testing. The records of all incident 
syphilis infections occurring in patients infected with HIV 
were reviewed. Every indeterminate or positive syphilis 
serology for a SAC patient was discussed with or referred 
to CSTI at the time of testing.

All individuals with at least one visit between 1 January 
2006 and 31 December 2016 were studied. Patients were 
followed until 31 December 2016 or until they moved, 
died or were lost to follow up. All patients, who while in 
HIV care, converted from being seronegative for syph-
ilis to a confirmed positive status or were reinfected with 
syphilis were reviewed through the SAC database and a 
CSTI chart review.

diagnosis
The syphilis screening algorithm and confirma-
tory testing were achieved using indirect serological 
methods. Initially, screening for syphilis was done 
with the non-treponemal rapid plasma reagin (RPR); 
however, in 2008, the screening test was changed to an 

enzyme immunoassay (EIA), a treponemal test. The RPR 
continued to be used as a confirmatory test as well as 
for monitoring response to therapy.15 18 In Calgary, the 
secondary confirmatory test was either the fluorescent 
treponemal antibody absorption test or the line immu-
noassay (INNO-LIA).19

Recurrent syphilis episodes were identified by a four-
fold increase in RPR after a prior documented successful 
treatment course for syphilis and were evaluated and 
staged by an STI specialist (RR). Neurosyphilis was docu-
mented by a positive CSF-Venereal Disease Research 
Laboratory on lumbar puncture as well as evaluated by 
an STI specialist (RR). HIV pre-exposure prophylaxis 
(PrEP) use was not extensively used in the community 
during the study period and any potential role seemed 
unlikely.

data collection
Detailed standardised information was collected by one 
physician (RL), through a comprehensive review of 
both SAC and CSTI charts and databases. Multiple data 
sources in these records were accessed including nursing 
interviews, social work reports, self-administered ques-
tionnaires, laboratory reports and physician notes.

From the SAC database, we identified the number of 
syphilis tests performed yearly at the clinic per patient 
as well as the interval between tests. Demographic data 
were collected at the time of HIV diagnosis and incor-
porated into the SAC database. These data included: 
gender (ie, male, female, transgendered), self-reported 
ethnicity (ie, Caucasian, Indigenous, African/Carib-
bean/Black, Other) and most likely HIV exposure risk 
(ie, MSM, heterosexual sex (HET), PWID persons who 
inject drugs (PWID) and other).

The stage of syphilis (ie, primary, secondary, early latent, 
late latent) and symptomatology at presentation (ie, rash, 
ulcer/lesion, influenza-like illness, condylomata, lymph-
adenopathy, neurological (tinnitus/ocular), asymptom-
atic, other) were collected via review of CSTI charts. All 
episodes of syphilis were staged by an STI specialist (RR) 
based on both clinical and laboratory investigations. In 
the absence of symptoms, the staging of primary versus 
latent syphilis was based on the timing of rising RPR 
titres in relation to most recent prior titre. Prior history 
of comorbid infections including Neisseria gonorrhoeae and 
Chlamydia trachomatis were self-reported at the time of 
syphilis diagnosis.

The initial RPR was documented at the time of syphilis 
diagnosis and recorded in CSTI charts. HIV viral load and 
CD4 counts were measured at the time of syphilis diag-
nosis and subsequently at the next routine HIV follow-up 
appointment. HIV viral suppression was defined as a 
plasma viral load <40 copies/mL. Treatment modalities 
(ie, benzathine penicillin, doxycycline, penicillin G) 
and response to therapy were reviewed retrospectively 
through a comprehensive chart review. All data were 
anonymised prior to analysis.
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Patient and public involvement
No patients or public were involved in the present study. 
Our findings have been provided to local public health 
and will be used in broader STI control initiatives.

statistical analysis
Demographic and clinical factors of patients were 
compared using Χ² test. Viral load and CD4 counts 
prior to and following episode of syphilis infection were 
compared using the linear mixed effect model while 
accounting for repeated measurement and more than 
one episode for some patients. Subgroup analyses were 
performed on neurosyphilis infections and those with 
recurrent episodes of syphilis. Patients not accessing care 
and individuals infected but lost to follow up or moving 
out of Alberta were not analysed. All statistical analysis was 
performed using R (R Development Core Team, 2005). 
All charts were created with Microsoft Excel and R.

results
demographics
Between 2006 and 2016, there were 20 203 syphilis tests 
done on a total of 2448 patients who attended at least 
one regular SAC visit during that time. On average, there 
were 180 days between each syphilis test per patient. 
The average number of syphilis screening tests that were 
done per patient each year over the 11-year period was 
2.1. In 2006, the average number of tests per year was 
1.3, whereas in 2016 this was 2.8. For high-risk patients 
(MSM), screening rates were more frequent with the 
average testing over 11 years being 2.4 tests per year.

Of the 2448 individuals infected with HIV at SAC and 
CSTI programmes encompassing 15 175 person years of 
follow-up between 1 January 2006 and 31 December 2016, 
we identified 322 incident syphilis infections, occurring 
in 267 different patients. There were 73 syphilis episodes 
in 73 patients that were excluded. Of those excluded: 41 
patients, while being tested in Alberta, had moved out of 
province resulting in incomplete clinical data, and in 32 
patients, there was inadequate basic information available 
for study inclusion. We therefore analysed 249 episodes in 
194 individuals.

Of the 249 infections, 178 (72%) were first episode of a 
syphilis infection, whereas the remaining 71 (28%) were 
recurrent episodes. The annual incidence rates of syphilis in 
our HIV-infected population tripled from 2011, 8.08/1000 
patient years (95% CI 4.14 to 14.75), to 27.04 per 1000 
person years (95% CI 19.45 to 36.76) in 2016.3 Prior history 
of STIs included: 32% of cases having a self-reported history 
of N. gonorrhoeae and 24% having had C. trachomatis infec-
tion. The characteristics of the 194 individuals included in 
this analysis are described in table 1.

symptomatology
Asymptomatic syphilis episodes
Just over half of the episodes (50.8%) of incident syphilis 
infections were asymptomatic and identified by routine 

screening (figure 1). RPR titres were higher in patients 
with symptomatic versus asymptomatic syphilis (p=0.03) 
(figure 2). The majority of episodes with an initial RPR 
of 1:4 or less were asymptomatic (71%). Those with lower 
CD4 (<200 cells/mm3) counts at syphilis diagnosis had no 
significant differences in symptomatology as opposed to 
those with CD4 counts >200 cells/mm3 (p=0.65). Neither 
virological suppression of HIV nor ART use influenced 
the individual’s likelihood to present with symptomatic 
syphilis.

Symptomatic syphilis episodes
The most common presenting symptom was rash (23%), 
followed by skin lesion or ulceration (18%). Uncommon 
presentations included lymphadenopathy, influenza-like 

Table 1 Characteristics of HIV+ patients regularly followed 
at the Southern Alberta Clinic between 1 January 2006 and 
31 December 2016 comparing patients who were negative 
for syphilis (syphilis neg) to patients who ever tested positive 
for syphilis (syphilis pos).

Syphilis neg Syphilis pos P values

N (%) 2254 (92.1) 194 (7.9)

Age at HIV 
diagnosis (years)

  Mean (range) 35 (1–79) 35 (16–69) 0.893

  <30 813 (36.1) 75 (38.7) 0.801

  30–39 802 (35.6) 66 (34.0)

  40–49 438 (19.4) 37 (19.1)

  ≥50 201 (8.9) 16 (8.3)

Gender

  Male 1675 (74.3) 183 (94.3) <0.001

  Female 572 (25.4) 11 (5.6)

  Transgendered 7 (0.3) 0 (0.0)

Self-reported 
ethnicity*

  Caucasian 1259 (56.0) 140 (72.2) <0.001

  Indigenous 216 (9.6) 6 (3.1)

  ACB 536 (23.8) 24 (12.4)

  Other 243 (10.8) 24 (12.4)

Most likely HIV 
exposure category†

  MSM 915 (40.6) 145 (74.4) <0.001

  HET 512 (22.7) 14 (7.2)

  PWID 731 (32.4) 30 (15.6)

  Other 96 (4.3) 5 (2.6)

*Indigenous people includes Aboriginal, Metis and Inuit; ACB 
includes African, Caribbean, Black; Other includes IndoAsian, 
Hispanic, East Asian and other.
†HET, self-reported heterosexual identification; MSM, self-reported 
men who have sex with men identification; PWID, self-reported 
intravenous drug use identification; Other HIV risk factor behaviour 
includes: blood transfusions, haemophiliac, neonatal, postnatal 
infection, unknown or not reported.
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illness, condylomata lata and neurological symptoms 
(figure 1). The most common presenting symptom in 
primary syphilis was skin ulceration/lesion (57%) and in 
those with secondary syphilis was a rash (76%). However, 
15% of those diagnosed with secondary syphilis also 
complained of skin ulceration or lesion in addition to a 
rash. Although rare overall as presenting symptoms, lymph-
adenopathy (86%), influenza-like illness (50%) and condy-
lomata (100%) were most seen in primary syphilis.

stage of syphilis
Both ART and virological suppression of HIV had no asso-
ciation with the individual’s stage of syphilis at diagnosis. 
Of those diagnosed with late latent syphilis, 98% had an 

initial RPR of 1:16 or less. Patients with secondary syphilis 
tended to present with a higher RPR, 33% having an RPR 
of 1:256 or higher.

Since 2008, the proportion of late latent syphilis infec-
tions diagnosed among our patients infected with HIV 
in care had decreased from 44% to 4.4% (figure 3). 
Caucasian individuals were more likely to present with 
primary (24%) or secondary (28%) syphilis (p=<0.001), 
whereas the non-Caucasian population were more likely 
to present with latent disease (74%) (p≤0.001). In men, 
the majority of infections were early latent (34%) and the 
minority being late latent (18%). However, in women, 
77% of infections were late latent.

Figure 1 Percentage of episodes of syphilis diagnosed based on symptoms in a HIV-infected population.

Figure 2 Percentage of syphilis episodes divided by symptom at presentation based on initial rapid plasma reagin (RPR) 
titre. Individuals who had symptoms compared with those that did not were more likely to have a higher initial RPR (p=0.0339). 
The most common symptoms were rash and ulcer/lesion with influenza-like illness, condylomata and lymphadenopathy being 
relatively rare. Those with neurological symptoms had a significant elevation of their initial RPR titres compared with all other 
symptoms (p=<0.001) and there were no cases of neurosyphilis with RPR titres less then 1:32 dilutions.
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effect of syphilis on markers of hIV
As the interaction of HIV and syphilis infection may be 
bidirectional, we explored CD4 and viral load response to 
syphilis infection. A significant decrease in CD4 count of 
42.2 cells/mm3 (p=0.004) was noted in association with 
syphilis coinfection (figure 4). However, there was no 
change in HIV viral load noted in association with syphilis 
coinfection (p=0.47) (figure 5).

effect of hIV on markers of syphilis
Nearly half (49%) of all patients presented with RPR 
(non-treponemal) titres between 1:32 and 1:128. There 
were two episodes presenting with an initial RPR greater 

than 1:2048; both patients were not HIV virologically 
suppressed (HIV plasma viral load >1000 copies/mL) at 
the time of syphilis infection (figure 2). The individuals 
viral load (p=0.82) or CD4 count (p=0.48) did not appear 
to have any correlation with the initial RPR titre. We were 
unable to evaluate if the absence of ART had an impact on 
RPR titre due to the small number of patients not on ART 
(n=48).

recurrent episodes of syphilis
In patients with recurrent syphilis infection, a trend 
(p=0.07) was noted favouring symptomatic presentation 

Figure 3 There is an increased number of incident syphilis infections among HIV-positive individuals who are active in care 
programmes from 2006 to 2016. There is an apparent trend of decreased proportion of late latent disease.

Figure 4 Scatter plot of CD4 count at syphilis diagnosis 
versus CD4 count at follow-up appointment after 
the treatment of syphilis. CD4 count was noted to decrease 
by an average of 42.2 cells/mm3 (p=0.004).

Figure 5 Scatter plot of viral load (adjusted on a logarithmic 
scale to account for wide variation in values) at syphilis 
diagnosis versus viral load at follow-up appointment after 
treatment of syphilis. Viral load was noted to increase by an 
average of 3.09 copies/mL in relation to syphilis coinfection 
(p=0.47).
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(62%). Rash and skin lesion/ulceration also remained the 
most common complaint (figure 6). Recurrent episodes 
of syphilis were much less likely to be late latent disease 
(3%) and instead more likely to be primary (28%), 
secondary (28%) or early latent disease (39%). Of those 
with a recurrent syphilis episode, 29% had RPR titres 
over 1:256, compared with 18% in the study population. 
Only 10% of the patients with prior syphilis exposure had 
an initial RPR less than 1:4 compared with 32% in the 
study population; however, this did not reach significance 
(p=0.604).

neurosyphilis
CNS involvement was noted in 10/249 (4%) episodes with 
a positive CSF-VDRL on lumbar puncture. Ocular symp-
toms with blurred vision or painless visual loss occurred 
in four patients, tinnitus in three patients and three were 
asymptomatic. Nine patients were men and Caucasian 
with eight being >40 years old. Eight were initial syph-
ilis episodes and two were reinfections. Seven of the 10 
patients were on ART, five were virologically suppressed 
with seven having a CD4 count >500 cells mL. The RPR 
titre at diagnosis was ≥1:32 in all episodes of CNS involve-
ment with five having an RPR titre of ≥1:512 and two of 
these episodes diagnosed with initial RPR titres of 1:8192. 
These RPR titres were much higher than any other 
symptom presentation (p≤0.001) (figure 2). All patients 
with CNS involvement were treated successfully, based on 
both clinical and serological response, with intravenous 
penicillin G for 14 days.

treatment
A standard 3-week course of weekly intramuscular injec-
tions of benzathine penicillin (2.4 MU/dose) was used 
for 77% of the patients, while 10% received an oral course 
of doxycycline, and 10% received a combination of the 
two medications. Successful completion of the full course 
of treatment was achieved in 94% (with 5% requiring 

retreatment from inadequate initial adherence and 1% 
never completing their full course).

dIsCussIOn
Our introduction in 2006 of syphilis screening to 
accompany routine HIV viral load testing allowed for 
the identification and analysis of incident syphilis infec-
tions in the HIV population in care in Calgary, Alberta. 
Our results confirm prior findings that coinfection with 
HIV can result in atypical or severe syphilis presenta-
tions.8–11 Compared with non-HIV-infected populations, 
prior studies have found higher rates of asymptomatic 
primary syphilis, which may result in missed diagnosis 
and increased episodes of secondary syphilis.11 20 In 
our study population, 50.8% (135) syphilis episodes 
were asymptomatic at presentation, including 21% (10) 
of the primary syphilis infections. Braun et al recently 
published a study evaluating symptoms of syphilis in 
19 individuals infected with HIV and found the rate of 
asymptomatic syphilis infections in individuals infected 
with HIV to be 40%.21 Routine syphilis screening has 
been confirmed to be effective in detecting early asymp-
tomatic syphilis in outpatients infected with HIV.20

Our study demonstrated a decline in latent syph-
ilis between 2008 (44%) and 2016 (4%). In 2008, the 
high numbers of latent syphilis may be reflective of a 
change to the testing algorithm for syphilis, from an 
initial RPR to EIA, resulting in an improved test sensi-
tivity and the identification of latent syphilis.18 19 While 
latent episodes have been steadily declining since 2013, 
the number of primary syphilis diagnoses is increasing. 
Through regular syphilis screening in this HIV-infected 
population, earlier detection of syphilis in its primary 
stage has been achieved, leading to prompt therapy, 
which may decrease ongoing syphilis transmission.4

The interaction of HIV and syphilis infection appears 
to be bidirectional with effects noted on both HIV and 

Figure 6 The percentage of syphilis episodes comparing initial symptom presentation divided by recurrent infections. There 
is a trend demonstrating that individuals with recurrent syphilis infections were more likely to be symptomatic on presentation; 
however, this did not reach significance (p=0.0799).
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syphilis serological and clinical markers.11 Prior studies 
have reported that syphilis infection may increase HIV 
viral load and decrease CD4 count.7 22–24 We observed a 
statistically significant decrease in CD4 count associated 
with incident syphilis infections, but no change in viral 
load was noted. This difference in findings compared 
with past studies may in part be explained by the majority 
of our patients being on ART, which are perhaps more 
potent in suppressing viral replication.

An increased prevalence of neurological manifestations 
has been reported in individuals infected with HIV.2 4 
Approximately one-third of any patient with early syphilis 
will have treponemal invasion into their CNS regardless 
of their HIV status.4 However, an increased rate of early 
neurosyphilis among individuals infected with HIV has 
been noted and may be linked to the patient’s inability 
to control the CNS infection rather than increased inva-
sion into the CNS.4 7 Our data revealed that 10/249 (4%) 
of the syphilis episodes diagnosed in our HIV-infected 
cohort were neurosyphilis.

Neurosyphilis is more likely to be asymptomatic in 
HIV coinfected individuals and therefore a more diffi-
cult diagnosis.4 Three of our 10 neurosyphilis episodes 
were indeed asymptomatic. As a response to the absence 
of symptoms, Centers for Disease Control and Preven-
tion (CDC) guidelines recommend individuals infected 
with HIV who receive a diagnosis of late latent syphilis, 
unknown duration of disease, have neurological symp-
toms or treatment failure should undergo CSF evalua-
tion.4 25 It is controversial whether all HIV coinfected 
individuals require evaluation for neurosyphilis at the 
time of syphilis diagnosis.4

Recent data suggest that there is an association with 
RPR titres≥1:32 and laboratory-defined neurosyph-
ilis (sensitivity of 100%, specificity of 40%).7 24 This 
is in keeping with our study findings, deducing that 
lumbar puncture could be restricted to the subgroup 
of patients with neurological manifestation or a serum 
RPR of ≥1:32.26 27 Prior studies have found that patients 
with CD4 counts <350 mm3 may be at increased risk for 
neurosyphilis; however, we identified no specific correla-
tion.4 27 28 We did note that five of the individuals with 
neurosyphilis were not HIV virologically suppressed, 
suggesting that there may be a link between increased 
HIV viral loads and neurosyphilis; however, this requires 
further study.

The key strength of our study is the detailed longi-
tudinal analysis of clinical, serological and treatment 
outcomes in our population that is made possible by the 
highly centralised HIV and STI care programmes in our 
region. The study population, while comprehensive, is 
from a single regional area and may not be generalisable 
to populations elsewhere. Rates of unprotected sexual 
activity, prevalent HIV and syphilis infections, and 
access to care vary between centres and populations; 
therefore, our rates and identification methods may not 
match others. Limitations of our study include a poten-
tial underestimation of the clinical impact of syphilis in 

this HIV-infected population as patients not accessing 
care and individuals infected but lost to follow up or 
who moved from Alberta were not analysed.

COnClusIOns
Through routine screening of an HIV-infected popu-
lation engaged in care, many asymptomatic syphilis 
episodes were identified and treated resulting in a shift 
in diagnostic stage of syphilis infection from latent to 
primary and a theoretical decrease in ongoing transmis-
sion. Individuals with the symptomatic syphilis infections 
were more likely to have higher RPR titres and those 
with highest RPR titres were at greater risk of having 
neurosyphilis. ART, CD4 count and virological suppres-
sion of HIV had no association with the individual’s stage 
of syphilis or symptoms at diagnosis. Syphilis infection was 
associated with a temporary decrease in CD4 count with 
no impact on HIV viral load. As the rates of syphilis rise 
among the HIV-infected population, ongoing vigilance in 
screening and treatment is required in addition to further 
examination of coinfection interactions.
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