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Abstract
Purpose of Review To highlight recent trends in the epidemiology of HIV and syphilis, the impact of the COVID epidemic, our
approach to care of co-infected patients, and our views on important next steps in advancing the field.
Recent Findings HIV and syphilis co-infection has been on the rise in recent years although since the COVID pandemic there is a
decrease in new diagnoses—it remains unclear if this represents a true decline or inadequate testing or under-reporting. Standard
HIV care should include regular syphilis serology .Treatment and serological follow-up of syphilis in HIV positive and negative
patients can be conducted similarly. Challenges remain in the diagnosis and management of neurosyphilis. New models for
testing and prevention will be crucial next steps in controlling co-infection.
Summary The intersection of HIV and syphilis infections continues to pose new and unique challenges in diagnosis, treatment,
and prevention.
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Introduction

Our understanding of the interaction between syphilis and
HIV continues to evolve and has increasing clinical impor-
tance given the rising rates of co-infection and the unique
synergy between the two sexually transmittable infections.
Syphilis facilitates the transmission and acquisition of HIV,
andHIV has been documented to accelerate the natural history
of syphilis [1–5]. Furthermore, HIV infection has been asso-
ciated with false positive and negative syphilis serology com-
plicating our diagnoses and management [6, 7]. Whether stan-
dard definitions of the serologic response and cure of syphilis
after adequate therapy should be applied to those with HIV co-
infection is unclear [8–10].

The purpose of this review is to highlight recent trends in
the epidemiology of HIV and syphilis, the impact of the
COVID epidemic, our approach to care of co-infected pa-
tients, and our views on important next steps in advancing
the field.

Significant Trends in HIV and Syphilis
Infection Rates

The Epidemiology of Syphilis and HIV

The rates of HIV and syphilis co-infection globally have been
on a meteoritic rise in recent years. In the late 1990s, the
introduction of syndromic treatment for STIs, widespread sex-
ual behavioral change, and sexual network disruption conse-
quent to the HIV epidemic and fears of infection, contributed
to a decreased prevalence in syphilis in many regions [11–14].
However, with the introduction of successful antiretroviral
therapy and improved survival from HIV infection, and the
demonstration of U=U (undetectable =untransmittable), ob-
served rates of syphilis have been increasing over the last
two decades, most notably documented in the USA, Europe,
Canada, Australia, and China [15–23]. The most recently
available data indicate the number of cases in the USA have
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tripled from 2013 to 2018, have increased ~50% from 2009 to
2018 across Europe (the data influenced by the changing list
of individual countries reporting statistics to the European
CDC), have more than doubled from 2008 to 2017 in
Canada, and have increased by 135% from 2013 to 2017 in
Australia. Regional data from China demonstrates a general
trend of increasing rates with some regions reporting higher
rates than the USA.

In high-income countries, the re-emergence of syphilis is
overwhelmingly disproportionate in men with a significant
proportion self-identifying as MSM [24]. Data from 2017
and 2018 indicate that over 80% of infectious syphilis cases
in the USA, Europe, Canada, and Australia were diagnosed in
men.

In low-middle-income countries (LMIC), syphilis remains
endemic in the general population, and accounts for over 90%
of syphilis cases worldwide [25]. Although the MSM, trans-
gender women, and sex worker populations remain at high
risk in LMIC, data on the overall epidemiology is sparse due
to under-reporting and may also be influenced by stigma and
marginalization leading to limited access to health care [26].
Consequently, most epidemiological data in LMIC for syph-
ilis are derived from World Health Organization (WHO) an-
tenatal monitoring in pregnant women [27]. Rates of syphilis
in pregnancy and congenital syphilis have increased in both
high-income countries and LMIC, echoing the increase in
primary and secondary syphilis in reproductive age women
[28–30]. Globally, congenital syphilis is a major cause of
neonatal and fetal mortality and the leading cause of stillbirth
[31]. However, there has been some hope in this realm with
five additional countries declared by the WHO to have suc-
cessfully eliminated mother to child transmission of HIV and
syphilis since 2015: Cuba, Thailand, Belarus, Armenia, and
the Republic of Moldova [32, 33].

The reasons for the increase in syphilis rates are thought to
be multi-factorial. Improved HIV management with highly
effective anti-retroviral therapy (ART) has led to re-
establishment of sexual networks and declines in previously
adopted safer sex behaviors including unprotected sex
[34–37]. The impact of condom-less sex has been further
compounded by the introduction of pre-exposure prophylaxis
(PrEP) and “serosorting” behaviors (selecting sexual partners
based on concordant HIV serostatus) [36, 38–44]. Growing
use of the Internet to find sexual partners has also been asso-
ciated with increased high-risk sex including multiple sex
partners and substance abuse during sex [45]. Moreover,
syphilis prevalence is inversely proportional to the intensity
of public health efforts and the current rise in syphilis has
mirrored the decrease in public health funding in many juris-
dictions [36, 37, 46, 47].

Increasing rates of syphilis across a wide variety of popu-
lations in diverse geographical settings demand that modern-
day clinicians have a heightened awareness of syphilis,

especially in high-risk patients including those who are
MSM or have risk factors for HIV acquisition.

How DoWeDefine “Cure” of Syphilis in Those
Co-infected with HIV

Given our lack of ability to grow the organism, diagnosis and
response to therapy is based on serology. HIV and syphilis man-
agement has been plagued by a lack of evidence to inform the
expected response in syphilis serology after treatment in PLWH.
An adequate serologic response after syphilis treatment is defined
as a four-fold decrease in the RPR titer. This definition was
adopted after mathematical models were used by Brown et al.
to graph the decline in theVenereal Disease Research Laboratory
test titers after treatment in 818 patients with primary and sec-
ondary syphilis [48]. The ongoing debate surrounds whether the
time to the serologic response should differ in PLWH with in-
fection in the various syphilis stages. There remains a wide var-
iability among guidelines from the USA, Canada, European, and
UK [49–52]. Many guidelines indicate that PLWH require
“more time” to reach criteria for an adequate serologic response
but do not delineate a specific timeline. TheWHO guidelines on
syphilis management do not comment on the expected timeline
for serologic response post-treatment [53, 54]. Certainly, the im-
perfect nature of the current serologic methods for diagnosis
complicates our ability to interpret testing after treatment.

Defining serologic cure on indirect measures of disease
activity continues to challenge health care providers who base
clinical decision making on those tests. This is clouded by
rates of syphilis re-infection, loss to follow-up, and serofast
states, whereby titers remain low indefinitely, when some rec-
ommend consideration of re-treatment for syphilis [10, 55].
Further confounding factors include the variability in HIV
status including viral load, CD4 counts, and the evolving en-
vironment of treatment with increasingly efficacious antiretro-
viral therapies [56]. An improved understanding of the sero-
logical response after adequate treatment in PLWH is critical
in defining management.

To try to understand this in the real-world setting, we under-
took an evaluation of the serologic response to syphilis in 171
persons co-infected with HIV in our tertiary care clinic. We
demonstrated that over 90% of our patients across all syphilis
stages achieved an adequate serological response after appropri-
ate treatment as defined by the 2015 CDC guidelines. It remains
unclear how to monitor or manage the remaining 10% [57].

Drug Supply Issues and Macrolide Resistance in
Syphilis

First-line standard therapy for syphilis is treatment with pen-
icillin or doxycycline. Barriers to using penicillin include the
need for injections, drug shortages, and allergies while
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doxycycline use is not recommended in pregnant women. The
appropriate management for syphilis is additionally compli-
cated by the emergence and proliferation of macrolide resis-
tant strains.

Benzathine penicillin G (BPG) is off patent with a market
price of pennies per dose but is expensive to manufacture as a
sterile injectable medication. Several pharmaceutical manu-
facturers have stopped producing BPG due to these econom-
ics [58]. From 2014 to 2016, theWHO collected country level
data and found 39 of 95 responding countries and territories
were experiencing BPG shortage, including in high syphilis
morbidity regions [58]. Brazil notably had an increase in con-
genital syphilis cases from 4.0 per 1000 live births in 2012 to
6.5 per 1000 live births in 2015 after a manufacturer ended
production on 2013. In Rio de Janerio, the BPG shortage was
associated with a 2.23-fold increase in the risk of congenital
syphilis [58, 59]

Azithromycin can be used in patients at high risk for STIs
to symptomatically treat for gonorrhea and chlamydia and in
the 1990s was a simple one dose alternative treatment to pen-
icillin for syphilis treatment [60]. The first cases of
azithromycin clinical failure were described shortly after in
the early 2000s. Retrospective analyses in Canada and the
USA have shown the proportions of samples containing one
of the two single nucleotide polymorphisms responsible for
conferring resistance, A2058G and A2059G, have increased
over time [61–65]. To date, macrolide-resistant syphilis has
been described in Australia, Canada, China, Europe, and the
USAwith some regions reporting macrolide resistance in over
80–90% of clinical isolates [26, 66–68]. This has eliminated
azithromycin as a second-line option for syphilis treatment in
some geographical regions and has caused very cautious use
elsewhere [69].

There is ongoing pressure for international co-operation to
ensure adequate supply of penicillin for syphilis treatment in
addition to judicious monitoring of the effectiveness of alter-
nate, less studied non-penicillin antimicrobials.

COVID-19, HIV, and Syphilis

Since the start of the COVID-19 global pandemic, the impact
on the management of patients with HIV and syphilis has been
closely monitored.

To date there has been no evidence that PLWH hospital-
ized for COVID-19 fair any worse when compared to similar
demographic groups [70, 71]. However, there have been in-
creasing concerns about the effects of social distancing and
lockdown measures on maintaining care for chronic HIV and
STI management. This includes ongoing prevention and treat-
ment efforts in socially and economically vulnerable popula-
tions who are at high risk of COVID-19 and HIV, ensuring
minimal disruptions to regular HIV care and antiretroviral
therapy access, and juggling limited resources in over-

burdened health systems as priorities shift towards the man-
agement of COVID-19 [72, 73]. Modelling studies in high
burden HIV settings have shown dire consequences should
HIV care and prevention work fall to the wayside; deaths
due to HIV could increase by up to 10% and a 6-month inter-
ruption of ARV could lead to more than 500,000 more deaths
from AIDS-related illnesses in sub-Saharan Africa in 2020–
2021 compared to the 470,000 AIDS-related deaths in the
region in 2018 [74, 75]. Survey data has indicated that
COVID-19 has prevented patients from accessing their chron-
ic medications [75].

Social distancing and lockdown measures have led to de-
creased rates of diagnosis of syphilis in Rome andMadrid and
syphilis and HIV in Taiwan compared to same time periods in
previous years [76–88]. This phenomenon has also been noted
in public health reports comparing 2020 data for HIV and
syphilis in regions in Canada and in the USA [79, 80]. It is
unclear if the reduction is due to less frequent sexual encoun-
ters and a true decline in syphilis and HIV rates or if patients
are postponing diagnosis and care leading to under-reporting
as seen in other specialties. Encouraging people to seek care
for STIs during the COVID-19 pandemic continues to be im-
portant. It remains to be seen if COVID-19 has any persistent
substantial effect on STI epidemiology, whether that is a de-
crease in rates due to disrupted sexual networks, an increase in
rates due to lack of prevention and treatment of STIs, or no
effect at all.

As the COVID-19 global pandemic continues, we must be
vigilant and ensure that prevention and health care services for
HIV and syphilis remain accessible and be flexible in meeting
patients’ needs in this unprecedented time.

Some Personal Observations on HIV and Syphilis

Similar to the international and Canadian trends, our HIV
clinic in a tertiary care center in Toronto, Canada, has experi-
enced an increase in syphilis diagnoses among our patient
population. From 2000 to 2008, the average number of pa-
tients diagnosed with syphilis was 11.3/year. For the total
number of patients seen in our clinic, this translated to 1413
cases/100,000 population compared to the national Canadian
rate of 4.2 cases/100,000 population in 2008 [81]. From 2009
to 2017, there was an average of 38.8 patients diagnosed with
syphilis each year translating to 3527 cases/100,000 popula-
tion compared to the national Canadian rate of 79.5 cases/
100,000 population in 2017 [81]. From 2000 to 2017, there
was a 250% increase in syphilis diagnosis in our clinic. In our
study of the serologic response after syphilis treatment, we
observed that 17.5% in our included cohort had neurosyphilis
compared to 9.4% with primary, 31% with secondary, 15.2%
with early latent, and 26.9% with late latent [57]. This may be
explained by the tertiary nature of our center; our patient
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population exclusively includes PLWH who may be at higher
risk for neurosyphilis [82, 83].

Our Approach to Caring for Patients Co-infected with
HIV and Syphilis

In our HIV clinic, syphilis serology has become a part of the
standard panel of bloodwork completed on patients during
each visit since 2018 when our research demonstrated this to
be an effective approach [84]. Previous studies have also in-
dicated that in our context implementing routine syphilis test-
ing is cost effective and supported by patients [85, 86]. We
diagnose and monitor patients for syphilis based on the 2015
Centre of Disease Control guidelines for syphilis management
and have described that over 90% of our patients across all
syphilis stages achieved an adequate serological response after
appropriate treatment [57, 86]. Our first-line therapy is
benzathine penicillin for primary, secondary, early latent,
and late latent syphilis and IV penicillin G for neurosyphilis
with only 4% of patients receiving doxycycline for document-
ed or reported penicillin allergy [57].

Our Approach to Controversial Topics: Neurosyphilis

Diagnosing and managing neurosyphilis in PLWH presents
several challenges, including the diagnosis and management
of asymptomatic neurosyphilis (ANS) and limited evidence to
guide optimal therapy.

There is ongoing controversy as to whether ANS is a true
entity, and whether it constitutes an increased risk of neuro-
logical complications if left untreated. Asymptomatic
neurosyphilis in PLWH became a concern after several case
reports were published during the height of the HIV epidemic,
showing that patients who had been treated for syphilis with
conventional regimens later developed “neurorecurrence” of
the disease [87–90]. However, there is no unifying definition
for ANS, which is typically defined based on specific cerebro-
spinal fluid (CSF) abnormalities. Regardless, these reports
spurred clinicians to consider whether PLWH who are diag-
nosed with syphilis should undergo lumbar puncture (LP)
routinely to assess the CSF. Investigators then attempted to
risk-stratify patients in order to determine who would benefit
most from CSF examination. Reliable criteria for determining
this risk have not been established, and a consensus on which
patients should undergo examination for neurosyphilis re-
mains elusive. The European guidelines on syphilis, updated
in 2020, state that CSF assessment is not indicated in early
syphilis in the absence of neurological symptoms, and regard-
less of HIV status [51]. Furthermore, despite benzathine pen-
icillin G not reaching reputed treponemicidal levels in the
CSF, a recent study by Tomkins et al. showed that among
64 PLWH who were deemed “high risk” for the development
of symptomatic neurosyphilis (RPR ≥1:32, and/or CD4 <350/

mm3), and treated with a single dose of intermuscular
benzathine penicillin, one participant developed ANS, and
none developed symptomatic neurosyphilis [91]. Despite this,
some experts continue to recommend CSF assessment in
asymptomatic patients to exclude neurosyphilis in the follow-
ing circumstances: in PLWH who are diagnosed with late
syphilis and have CD4 cells ≤ 350/mm3 and/or a serum RPR
titer >1:32, in those who have serologic failure, or in those
given non-penicillin therapy for late syphilis [92].

Our practice is consistent with the European guidelines in
that we do not conduct CSF assessments in patients without
neurologic symptoms. In patients who have an inadequate
response to syphilis therapy, we offer to conduct an LP, or
to treat for presumptive neurosyphilis. Similarly, in cases
where serologic testing raises the possibility of neurosyphilis,
and a patient has vague or non-specific symptoms, we engage
in a discussion of the risk and benefits of conducting an LP,
treating for neurosyphilis presumptively, or treating for late
syphilis, which many argue is adequate therapy for
neurosyphilis, with frequent reassessment and the option to
escalate investigations if necessary. In terms of assessing re-
sponse to therapy, we do not routinely repeat an LP, and
instead we rely on serological response as a strong predictor
of CSF response, as previously demonstrated [93, 94].

The challenges described above in syphilis therapy are ex-
acerbated in neurosyphilis due to a reliance on penicillin-
based therapies. Intravenous aqueous penicillin has long been
the mainstay of therapy; despite few studies to support its use,
we know it reaches treponemicidal concentrations in the CSF,
and has been a reliable therapy for decades. Intramuscular
procaine penicillin, administered with probenecid, is also a
recommended alternative regimen by the CDC and
European guidelines [50, 51], and a recent study by
Dunaway et al. suggested it is equivalent to intravenous aque-
ous penicillin G, regardless of HIV status [95]. Ceftriaxone is
a common alternative regimen that can be used in most people
with penicillin allergy, but a recent Cochrane review identified
minimal evidence to support its use [96]. While other drugs
such as doxycycline and azithromycin have been used for
syphilis therapy, and others, such as cefixime [97], are being
investigated, none has been evaluated for neurosyphilis spe-
cifically, leaving us with few alternative therapeutic options.
Given the intensive resource requirements of intravenous ther-
apy, and penicillin desensitization when required, evaluating
alternative agents will be increasingly important as syphilis
rates continue to soar.

Future Directions: What We Need to Provide
Better Care for Patients

The current landscape in HIV and syphilis co-infection has
two major areas of improvement that could help advance
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clinical management: improved testing and diagnostic
methods for syphilis and increased efforts towards prevention
of HIV and syphilis.

Testing

HIV diagnostic testing was recognized as a crucial contributor
to the medical and public health response to the HIV epidem-
ic. Since 1985, when the US Food and Drug Administration
(FDA) approved the first HIV detection systems, the evolution
in laboratory technologies led to the development of the high-
ly sensitive screening test and highly specific confirmatory
assay used today. The improvement of HIV diagnostics has
revolutionized the management and prevention of HIV.

Contrary to HIV, there remains ample opportunity for im-
provement in syphilis testing to minimize morbidity, mortali-
ty, and transmission. Traditional darkfield microscopy is no
longer routinely available and current serologic tests rely on
the patient humoral immune response to diagnose syphilis.
These indirect measures of syphilis are fraught with issues in
interpretation. Rapid testing is available but is limited to trep-
onemal antibody results and does not differentiate between
active and previously treated infection [53]. The 2016 WHO
syphilis guidelines suggest using the rapid treponemal anti-
body assay in antenatal screening in high-burden areas as
the turnaround time is 10–15 min and the assay does not
require refrigerated storage or lab equipment. Reported sensi-
tivity and specificity range from 85 to 98% and 93 to 99%,
respectively, compared to the TPPA as the reference standard.
However, isolated treponemal antibody may lead to unneces-
sary treatment and stigma associated with syphilis diagnosis.
Rapid testing combining non-treponemal and treponemal an-
tibodies has been researched but not sufficiently validated or
field tested and is not recommended in 2016 WHO syphilis
guideline [98]. No combination rapid tests are currently avail-
able in the USA or Canada. PCR testing for syphilis is also an
ongoing area of interest. There are various types of PCR test-
ing; however, none are approved by the FDA and PCR testing
for syphilis remains costly [99]. PCR is best for detecting
primary syphilis with swabs from chancres although it would
amplify both live and dead organisms. There is conflicting
data regarding the sensitivity of PCR in secondary syphilis,
and it is not felt to be suitable for screening asymptomatic
individuals as PCR sensitivity drops to 24–32% in blood
and CSF [99, 100].

Prevention

The resurgence of syphilis has spurred interest in expanding
syphilis prevention methods beyond traditional measures.
Investigation into pharmacologic prevention strategies has in-
creased recently with the advent of pre-exposure prophylaxis
(PrEP) for HIV. Due to observations of high incidences of

bacterial STIs in several HIV PrEP studies, post-exposure
prophylaxis (PEP) for syphilis was investigated in the open-
label phase of the ANRS IPERGAY trial for HIV PrEP [101].
This sub-study of 232 participants showed that taking 200 mg
of oral doxycycline within 72 h of condomless sex (without
exceeding 600 mg total per week) reduced the incidence of
syphilis and chlamydia, with a hazard ratio of 0.30 (95% CI:
0.13–0.70, p=0.006) and 0.27 (95% CI: 0.07–0.98, p<0.05)
respectively. Further studies are ongoing to investigate the
role of doxycycline as syphilis PrEP, such as in the Dual
Daily HIV and Syphilis Pre-exposure prophylaxis trial
[102]. Preliminary results have been promising. In patients
using HIV PrEP, taking doxycycline 100mg orally daily im-
mediately compared to deferring doxycycline (starting by 24
weeks) resulted in a syphilis incidence of 0 compared to 8.74
per 100 person years, and a chlamydia incidence of 0 versus
69.9 infections per 100 person years. Another pilot study was
able to show reduced STIs in participants taking doxycycline
100mg daily (versus a contingencymanagement strategywith
financial incentives to avoid STIs), but not in syphilis spe-
cifically [103]. In addition, a systematic review of studies
assessing the efficacy of periodic presumptive treatment
for bacterial STIs among sex workers showed efficacy for
reducing the incidence of chlamydia, gonorrhea, and ulcer-
ative STIs, but not syphilis [104]. Further evidence is re-
quired to support the use of PEP, PrEP, and presumptive
treatment strategies for syphilis and other bacterial STIs,
and investigations into the possible unintended effects of
these prevention strategies, such as antimicrobial resis-
tance, or Clostridium difficile superinfection will be
important.

An effective and accessible vaccine for syphilis could turn
the tide on syphilis globally. Recently, Lithgow et al. identi-
fied a promising vaccine target, Tp0751, a vascular adhesin
implicated in the dissemination of Treponema pallidum [105].
They have shown efficacy in animal models, but efficacy and
safety in humans is yet to be shown. While a vaccine is likely
years away from discovery, it could have a significant impact
on curbing syphilis worldwide.

Integrating HIV care with syphilis prevention and care
is crucial for several reasons, especially with the advent of
PrEP for HIV. We know that HIV and syphilis can increase
the risk of becoming infected with the other [103], and that
certain populations are at high risk for both infections.
Therefore, anyone presenting with a new diagnosis of
HIV should be screened for syphilis, and vice versa.
Furthermore, the guidelines for HIV PrEP in Canada and
the USA now consider a new diagnosis of syphilis as an
indication to consider starting HIV PrEP [106, 107]. In
addition, frequent healthcare contact for PLWH and pa-
tients using PrEP could theoretically lead to increased rates
of STI screening, which may result in earlier diagnosis of
STIs, earlier treatment, and reduced onward transmission.
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While this has not been shown definitively, there is grow-
ing data to suggest this is possible [108].

Other novel strategies for improving STI screening rates
include home testing kits for asymptomatic individuals, such
as used by Sexual Health London in the United Kingdom
[109], and coupling syphilis screening serology with other
routine tests, such as viral loads for PLWH [84]. Adapting
these various tools and strategies to the needs of local com-
munities worldwide is crucial to preventing both syphilis and
HIV.

Conclusion

The intersection of HIV and syphilis infections continues to
evolve in the modern era, posing new and unique challenges
in diagnosis, treatment, and prevention. Here we have ex-
plored the impacts of rising syphilis rates globally, the advent
of HIV PrEP, and the COVID-19 pandemic. In addition, we
have outlined our approach to caring for the patient with both
HIV and syphilis. Moving forward, there continues to be a
significant and growing need for more accessible testing strat-
egies, alternative treatment regimens, and improved ap-
proaches to the prevention of both HIV and syphilis.
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