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Abstract

Background: With recent increases in syphilis, there is growing interest in expanding
screening; however, treatment rates have historically been low.

Objectives: This study examines demographic and clinical factors that may contribute to
non-completion of syphilis treatment.

Design: This is a retrospective comparative cohort study of all patients with syphilis from
January through November 2018 at an urban, tertiary care hospital.

Methods: Demographics and clinical information were extracted from the electronic medical
record. Descriptive statistics and odds ratios (ORs) were calculated.

Results: Of 171 patients with syphilis, 89 (52.0%) completed treatment. Patients ages 40-49
were least likely to complete treatment (OR 0.14; 95% Cl 0.03-0.72, p=0.02) compared to those
ages 18-24. Non-heterosexual patients were significantly more likely to complete treatment
(OR 3.60; 95% CI 1.13-11.49, p=0.03) compared to heterosexual patients. Patients diagnosed
in the emergency department completed treatment at the lowest rate.

Conclusion: A major gap in syphilis treatment still exists, which must be addressed to achieve
optimal impact from syphilis screening programs.
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Rates of syphilis, a common sexually transmitted infection, have been steadily increasing ::“ - Clarkeon-Duri

in the United States, now at their highest in decades. Left untreated, syphilis can lead to SELf;'.n ofgm‘e"r’;;n‘;;'."g

major health complications, and in pregnant women can cause abnormalities in newborn g:ii:;’;e&hi:azg'VleLrSL'J‘SYA"f

babies or stillbirth. To address this epidemic, screening programs are being developed to Ellen Almirol

diagnose syphilis in vulnerable populations. However, screening without treatment is not Rz::zdil:‘zfmra

an effective strategy, and historically syphilis treatment rates have been low. This is most Section of Infectious

likely because the treatment can require a lengthy antibiotic course and often several office ~ Diseases and Global

.. . K i . . ) Health, The University of
visits. In this study, we looked back at the patients diagnosed with syphilis at our hospital Chicago, Chicago, IL, USA

for T1months in 2018 to understand factors that might be associated with a risk of not
completing treatment. In this sample, only slightly more than half of patients with syphilis
completed treatment. We found that younger patients, patients who didn’t identify as
heterosexual, and patients with private insurance were all more likely to complete syphilis
treatment. We also found that patients diagnosed in the emergency department completed
treatment at the lowest rates. These findings suggest some areas where new strategies
can be developed to help support patients with syphilis to get treated. Only with sufficient
treatment of patients with syphilis can we make progress on the growing syphilis epidemic.
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Introduction

The syphilis epidemic is a growing public health
crisis in the United States, with more than
207,000 cases reported in 2022, the highest num-
ber of cases since 1950, and an increase of 17.3%
since 2021.! Syphilis disproportionately affects
racial and ethnic minority groups.! There has
been increasing interest in increasing the reach of
syphilis screening to improve early diagnosis and
address disparities in access to care, but these
programs are only effective if patients diagnosed
with syphilis also complete treatment. Syphilis
can be treated with readily available and afforda-
ble antibiotics, either a single dose or three weekly
injections of intramuscular penicillin, or an alter-
native regimen of oral doxycycline.? Earlier stud-
ies have shown that treatment completion rates
among patients diagnosed with syphilis are alarm-
ingly low,3 with one recent study finding only a
42.9% treatment completion rate among patients
with late latent syphilis and syphilis of unknown
duration.* Barriers to care such as test processing
time and distance from residence to clinic have
also been associated with failure to complete
treatment for gonorrhea and chlamydia.> These
infections are treated during a single visit, how-
ever, and they often are treated empirically during
the same visit in which the testing is performed.
Treatment of syphilis, in many cases, requires
return visits for multiple injections, which
may lead to additional or different barriers to
treatment completion. Little existing literature
addresses this knowledge gap about barriers to
treatment specifically in the case of syphilis, which
is critical to controlling rising syphilis rates. This
study aims to examine demographic and clinical
factors that may contribute to non-completion of
syphilis treatment in order to better focus future
syphilis treatment efforts.

Methods

A retrospective comparative cohort study was per-
formed examining all adult patients with a positive
syphilis screen from January through November
2018 at a large, urban, tertiary care hospital.
Patients were tested at clinician’s discretion

following the standard of care, as no formal
screening program was in place. All patients ages
18 and older who were tested for syphilis any-
where in the hospital system were eligible for
inclusion, however, only patients with confirmed
untreated syphilis defined by a combination of test
results and clinical history determined from chart
review were included. While some patients were
tested using only the rapid plasma reagin (RPR),
most patients were screened using a reverse
sequence algorithm, in which initial testing was
via qualitative multiplex flow immunoassay for
syphilis IgG, which, if positive, reflexed to RPR
testing. If there was a discrepancy between IgG
and RPR results, a second treponemal test, the
Treponema pallidum particle agglutination assay
was performed. Patients with positive IgG but
negative reflex testing were excluded, as this was
considered a negative test. Patients with known
prior treated infection were excluded unless there
was a four-fold rise in RPR titer or the clinical
notes indicated the treating physician believed the
patient had a new infection.

Patient demographics (age, race/ethnicity, gender
identity, sexual orientation, pregnancy status),
insurance status, location of testing (e.g. emer-
gency department (ED), inpatient ward, Labor
and Delivery, and outpatient clinic), information
about concurrent testing and diagnosis of other
sexually transmitted infections (STIs), and com-
pletion of syphilis treatment were extracted from
the electronic medical record (EMR). Treatment
completion was defined as a record of administra-
tion of all medication doses deemed necessary by
the treating clinician, documented patient report
of receiving all doses of medication, or an appro-
priate prescription provided in cases of treatment
with oral medications. Any patients not meeting
these criteria were considered not to have com-
pleted treatment.

Statistical analyses/data analysis

For all subjects with confirmed or presumed new
syphilis infection, descriptive statistics were cal-
culated, including demographic information,
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HIV and STI testing, and syphilis treatment
completion status. Univariate and multivariate
analyses were performed to compare those who
completed treatment to those who did not by
demographics, clinical factors, and location of
testing. In the multivariate models, odds ratios
(ORs) were calculated to compare syphilis treat-
ment groups (unadjusted), while controlling for
both demographic (age, race, sex at birth, and
sexual identity) and clinical attributes (insur-
ance, pregnancy status, and testing location) in
the adjusted models. p Values that were less than
or equal to 0.05 were considered statistically sig-
nificant. All analysis was performed in SAS
Version 9.4 (SAS Institute, Cary, NC, USA).
The reporting of this study conforms to the
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement
(see Supplemental Material).®

Results

During the 11-month study period, 321 patients
had positive syphilis IgG or RPR, of which
171 patients were considered to have syphilis
(Table 1). Of these, 107 (61.9%) were cis-male
and 157 (91.8%) were non-Hispanic Black.
Sexual orientation was only documented in the
medical record for 65 (38.0%) patients, but of
these, 39 (60.0%) identified as heterosexual.
People aged 50 or older comprised about half
(50.3%) of syphilis diagnoses, followed by those
ages 30-39 (20.5%). There were nine pregnant
women with confirmed syphilis. The largest
proportion of patients (47.4%) had Medicaid, a
government-funded insurance program for low-
income individuals, followed by Medicare
(29.2%), federal health insurance for people 65
or older and some younger people with disabili-
ties, then private insurance (13.5%). Uninsured
patients represented 9.9% of the sample. The
majority (63.2%) of diagnoses originated in the
ED, followed by the primary care clinic (19.3%).
Most (76.0%) patients had late latent syphilis or
syphilis of unknown duration, with the remainder
of those for whom a stage could be determined
approximately equally spread among primary,
secondary, tertiary, and early latent.

People living with HIV comprised 37 (21.6%) of
patients with syphilis. Of 134 people who did not
have a known HIV diagnosis, 93 (69.4%) were
tested for HIV, and 6 (4.5%) were concurrently

diagnosed with HIV and syphilis. Notably, only 5
(3.7%) patients without HIV were offered HIV
pre-exposure prophylaxis (PrEP), of whom three
started PrEP. Patients were tested for gonorrhea/
chlamydia at slightly lower rates (65.7%) and
trichomonas at a much lower rate (5.3%), result-
ing in four diagnoses of chlamydia, seven of gon-
orrhea, and one case of trichomonas. Among
female patients, testing for other STIs was much
less common. Of 57 women without HIV found
to have syphilis, only 39 (68.4%) were tested for
HIV, of whom none were diagnosed with HIV.
Only 19 (31.2%) women were tested for chla-
mydia and gonorrhea and 4 (6.6%) for tricho-
monas. Only one woman without HIV was offered
PrEP, and she declined.

Overall, 89 patients (52.0%) either completed
syphilis treatment within the same hospital system
or reported treatment elsewhere. Of these, 54
were treated with penicillin, 19 with doxycycline,
and 18 with unknown regimens. Women and men
completed treatment at about equal rates. Patients
ages 40—49 were the least likely to complete treat-
ment (OR 0.14;95% CI 0.03-0.72, p=0.02) com-
pared to the youngest age group 18-24, which was
the most likely to complete treatment (Table 2).
Patients who did not identify as heterosexual were
significantly more likely to complete treatment
(OR 3.60; 95% CI 1.13-11.49, »p=0.03) than
those who identified as heterosexual. Patients with
private insurance were most likely to complete
treatment (OR 4.22;95% CI 1.00-17.8, p<<0.05),
while those with Medicaid were least likely, even
less so than uninsured patients. Patients diag-
nosed in the ED had the lowest proportion of
treatment completion (48.1%), followed by pri-
mary care (57.6%), and the ED was the only test-
ing location with fewer patients completing
treatment than not. However, the association
between location of testing and treatment comple-
tion was not statistically significant. There was no
significant association between likelihood of treat-
ment completion and race, sex, or pregnancy sta-
tus. In the adjusted multivariate analysis, the
associations between likelihood of treatment and
age, sexual orientation, and insurance remained,
and the association of patients aged 25-29 with
low likelihood of treatment completion became
statistically significant (adjusted OR 0.10; 95%
CI 0.02-0.56, p<<0.01), compared to patients
ages 18-24, after controlling for demographic and
clinical factors.
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Table 1. Comparison of patients completing and not completing syphilis treatment by demographics, HIV and STI testing, location of

testing, and other clinical factors from January through November 2018.

Variable Treatment not Treatment completed Total (n=171),n% p Value
completed (n=82), n % (n=89),n%
Demographics

Age categories (years)
18-24 6(30.0) 14.(70.0) 20 (11.7) 0.110
25-29 11 (61.1) 7 (38.9) 18 (10.5)
30-39 12 (34.3) 23 (65.7) 35(20.5)
40-49 9 (75.0) 3(25.0) 12 (7.0)
50 or more 44 (51.2) 42 (48.8) 86 (50.3)

Sex assigned at birth
Female 31(50.8) 30(49.2) 61(35.7) 0.576
Male 51 (46.4) 59 (53.6) 110 (64.3)

Race/ethnicity
Hispanic Black 0(0.0) 0(0.0) 0(0.0) 0.705
Non-Hispanic Black 75 (47.8) 82 (52.2) 157 (91.8)
Hispanic White 2 (66.7) 1(33.3) 3(1.8)
Non-Hispanic White 0(0.0) 3(100.0) 3(1.8)
Other 5(62.5) 3(37.5) 8 (4.4)

Gender identity
Male 48 (44.9) 59 (55.1) 107 (61.9) 0.386
Female 31(50.8) 30 (49.2) 61(36.3)
Transgender female 3(100.0) 0 (0.0) 3(1.8)

Sexual orientation?
Heterosexual 18 (46.2) 21(53.8) 39 (60.0) 0.166
Not heterosexual 5 (20.0) 20 (80.0) 25(38.4)
Other/Unknown 0(0.0) 1(100.0) 1(1.5)

Pregnant 3(33.3) 6 (66.7) 9 (14.2)

Insurance
Private insurance 4(17.4) 19 (82.6) 23 (13.5) 0.029*
Medicare 25 (50.0) 25 (50.0) 50 (29.2)
Medicaid 45 (55.6) 36 (44.4) 81 (47.4)
Uninsured 8 (47.1) 9 (52.9) 17 (9.9)

[Continued]
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Table 1. (Continued)

Variable Treatment not Treatment completed Total (n=171),n% p Value
completed (n=82), n % (n=89),n %
Syphilis testing
Location of testing
Emergency department 56 (51.9) 52 (48.1) 108 (63.2) 0.902
Inpatient ward 3(33.3) 6 (66.7) 9 (5.3)
Labor and delivery 2(28.6) 5(71.4) 7 (4.1)
OB clinic 1(33.3) 2 (66.7) 3(1.8)
Primary clinic 14 (42.4) 19 (57.6) 33 (19.3)
STi clinic 3(37.5) 5(62.5) 8(4.7)
Specialty clinic 3(100.0) 0 (0.0) 3(1.8)
Presumed stage of syphilis
Primary 4 (44.4) 5 (55.6) 9 (5.3) <0.001*
Secondary 1(8.3) 11 (91.7) 12 (7.0
Tertiary 0(0.0) 11 (100.0) 11 (6.4)
Early latent 1(11.1) 8 (88.9) 9 (5.3)
Late/Unknown 76 (58.5) 54 (41.5) 130 (76.0)
Treatment
Completed treatment at study site N/A 74 (83.1) 74 (43.3)
Reported treatment elsewhere N/A 15 (16.9) 15 (8.8]
HIV/STls
People living with HIV 16 (43.2) 21 (56.8) 37 (21.6)
New diagnosis of HIV 0(0.0) 6 (100.0) 6(3.5)
Not tested for HIV 21(51.2) 20 (48.8) 41 (24.0)
HIV negative 44, (50.6) 43 (49.4) 87 (50.9)
Offered PrEP 1(20.0) 4 (80.0) 5(2.9)
Initiated PrEP 0(0.0) 3(100.0) 3(1.8)
Tested for chlamydia/gonorrhea 30 (49.2) 31(50.8]) 61(65.7)
Tested for trichomonas 8(88.9) 1(11.1) 9 (5.3)

a0f those documented, n=65.
*p<0.05.

PrEP, pre-exposure prophylaxis; STI, sexually transmitted infection; N/A, not applicable.
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Table 2. Multivariate analysis of sociodemographic factors and testing location associated with syphilis
treatment completion among patients with confirmed syphilis from January through November 2018.

Variable Unadjusted OR (95% Cl) p Value Adjusted OR (95% Cl) p Value

Age category (years)

18-24 Ref. Ref.

25-29 0.27 (0.07-1.05) 0.059 0.10 (0.02-0.56) 0.009*

30-39 0.82 (0.25-2.68) 0.745 0.79 (0.21-2.99) 0.728

40-49 0.14 (0.03-0.72) 0.019* 0.10(0.01-0.75) 0.025*

50+ 0.41(0.14-1.16) 0.094 0.35 (0.09-1.41) 0.139
Race

Non-Hispanic Black Ref. Ref.

Non-Hispanic Other 0.73 (0.19-2.83) 0.651 0.36 (0.06-1.97) 0.236
Hispanic 1.37 (0.22-8.44]) 0.733 1.21 (0.12-12.54) 0.897

Sex assigned at birth
Female Ref. Ref.
Male 1.20 (0.64-2.24) 0.576 0.95(0.43-2.11) 0.897

Sexual orientation

Heterosexual Ref. Ref.

Non-heterosexual 3.60(1.13-11.49) 0.031* 5.73 (1.21-27.20) 0.031*
Unknown 0.68 (0.33-1.43) 0.310 0.62 (0.26-1.44) 0.263

Insurance

Uninsured Ref. Ref.

Medicaid 0.71 (0.25-2.03) 0.524 0.82 (0.24-2.82) 0.754
Medicare 0.89 (0.30-2.678) 0.834 1.50 (0.34-6.61) 0.593
Private 4.22 (1.01-17.79) 0.050* 7.08 (1.20-41.83) 0.031*

Pregnancy status

Not pregnant Ref. Ref.
Pregnant 2.33(0.53-10.35) 0.265 1.13(0.098-12.94) 0.923
N/A 1.35 (0.67-2.62) 0.374 N/A N/A

Location of testing

Emergency department Ref. Ref.

Inpatient ward 2.15(0.51-9.06) 0.295 2.49 (0.520-11.94) 0.253
L&D/OBGYN” 2.51(0.62-10.23) 0.199 2.21(0.220-22.22) 0.501
STl clinic 1.80 (0.41-7.89) 0.439 0.49 (0.060-4.06) 0.510
Outpatient clinic 1.20 (0.57-2.56) 0.631 1.19 (0.466-3.01) 0.721

OR, odds ratio; STI, sexually transmitted infection; N/A, not applicable.
*p<0.05.
~Labor and delivery/Obstetrics and Gynecology.
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While reasons for lack of treatment completion
were frequently not documented, 7 (4.1%)
patients were referred to an affiliated clinic or
back to their own primary care physician and it is
unknown if they completed treatment, 4 (2.3%)
were documented as unable to be reached at all,
and 7 (4.1%) did not show up for follow-up
appointments, six of whom received a first dose of
penicillin in the ED or during an inpatient stay
but never returned to finish their treatment
course.

Discussion

As syphilis continues to increase in the United
States, efforts are being made to implement and
expand screening programs.’8 However, screen-
ing must be accompanied by treatment for a pro-
gram to be effective. Infections left untreated may
lead to further transmission to others, as well as
significant morbidity and mortality over time.
This study found that only just over half of
patients diagnosed with syphilis at a large, urban,
academic medical center were confirmed or self-
reported to have completed treatment. Younger
patients, those reporting sexual orientations other
than heterosexual, and patients with private
insurance were most likely to complete treatment.
Previous studies have not found any demographic
factors significantly associated with likelihood of
STI treatment completion.>° While a retrospec-
tive review is unable to determine the reasons for
loss to follow-up (LTFU), these findings may
reflect greater awareness and less stigma around
STIs among younger!® or non-heterosexualll
patients, and private insurance may represent a
proxy for patients who have the financial means
to return for treatment or maintain a telephone
for result notification.

Most syphilis diagnoses in this study originated in
the ED, but patients diagnosed in the ED least
often completed treatment, with several even
receiving a first dose of penicillin but not return-
ing to complete the course of treatment. While
there is limited published data about treatment
completion rates for syphilis, studies of gonorrhea
and chlamydia screening in ED populations have
shown fairly high LTFU, ranging from 15.9% to
66.7% of ED patients with positive gonorrhea or
chlamydia testing not returning for treatment.!2
ED patients can be very difficult to reach after

discharge for result notification,!? may be affected
by social determinants of health limiting their
ability to access outpatient follow-up,!* or may be
reluctant to engage with hospital staff after their
visit if they do not have an established relation-
ship such as with a primary care clinic. This is
reflected in the fact that only 51.8% of ED
patients with syphilis completed treatment, by far
the lowest treatment completion proportion of
any site.

Importantly, 63.2% of syphilis diagnoses origi-
nated in the ED, emphasizing the urgency of
developing and improving infrastructure to
increase linkage to care for ED patients. This is
consistent with published data demonstrating a
large proportion of urogenital STI diagnoses
originate in the ED.15 Expansion of rapid point-
of-care testing!® might also afford the opportu-
nity to provide a diagnosis, counseling, and
linkage to care while patients are still in the ED.
Additional strategies that have since improved
treatment rates in the study ED include the insti-
tution of a partner clinic within the hospital to
provide outreach and linkage to care support!”?
and the implementation of an EMR alert for
patients unable to be reached who then re-pre-
sent to the ED, allowing results to be addressed
at the next ED visit.

Similar studies in the inpatient or outpatient pri-
mary or specialty care setting are rare, and the
LTFU rate is unknown. Because these are set-
tings in which the patient may have an established
relationship or made an appointment for testing,
it might be presumed that the LTFU rate would
be quite low. However, this study suggests that
treatment rates in non-ED settings are also much
lower than expected. This may in part reflect the
burden of weekly in-person visits for 3weeks
required for syphilis treatment. While intramus-
cular penicillin is the gold standard for treatment,
if patients are unable to complete this treatment,
alternative treatment strategies such as doxycy-
cline, which does not require return clinic visits,
should be investigated. Given concerns about
adherence to lengthy antibiotic regimens, more
research is needed to understand ideal treatment
regimens to support optimal patient adherence.
Additional resources, staff, and infrastructure are
needed to help both hospitals and health depart-
ments engage patients in treatment.
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An incidental finding of this study was the low
rate of co-testing for HIV and other STIs along-
side syphilis testing. While syphilis is a well-
known risk factor for HIV, only 79.1% of syphilis
patients without HIV were tested for HIV. Of
these, a staggeringly high proportion of 5.7%
were newly diagnosed with HIV at the time of
their syphilis diagnosis. Of those without HIV,
only 3.7% were offered PrEP, which would have
been indicated as a result of their syphilis diagno-
sis.1® Among women, these numbers were even
lower, with only 68.4% of HIV-negative women
with syphilis tested for HIV, and only one woman
offered PrEP. While the limitations of a chart
review make it difficult to know if lack of HIV
testing was attributable to patient preference or
clinician discretion, this finding suggests a need
for improved patient and clinician education
around HIV screening and prevention, targeted
outreach surrounding the importance of HIV
screening and prevention in women, and perhaps
a role for automated EMR reminders for HIV
testing!9:20 triggered by syphilis or other STT test-
ing. Similar trends were found in rates of testing
for urogenital STIs, with again much lower rates
of testing among women. However, 12 urogenital
STIs were diagnosed among 61 patients tested,
again suggesting the need for education and tech-
nological support to encourage comprehensive
STI testing in any patient suspected to have or
diagnosed with an STI.

Limitations

This is a single-site study at an academic medical
center, and it is unknown if the results are gener-
alizable to other settings. Retrospective reviews
are inherently limited by what was documented in
the clinical record. If no reason for LTFU was
documented, there was no way to infer or investi-
gate the individual patient outcomes or the fac-
tors that may have affected treatment completion,
including severity of illness or other behavioral
factors. For this same reason, data on sexual ori-
entation was also missing for many patients in the
study. Lastly, it is possible that some of the
patients did complete treatment at another hospi-
tal or clinic. Due to the lack of an accessible cen-
tralized treatment data repository, it is impossible
to ascertain treatment data not recorded in the
EMR, and there is limited availability of post-
treatment laboratory testing to confirm successful
treatment.

Conclusion

In this study of all patients with syphilis at a
large, urban, academic medical center, slightly
more than half reported or were confirmed to
have completed treatment. A large proportion of
syphilis cases were diagnosed in the ED, and
these were also the least likely to complete treat-
ment. These findings suggest the need for more
robust infrastructure to support rapid diagnosis
and linkage to care, collaboration with local
health departments to provide a central data
repository for syphilis treatment information,
more resources devoted to contacting patients
and arranging treatment, and novel strategies to
leverage existing technology to reach patients
diagnosed with syphilis. These changes are
urgently needed to improve syphilis treatment
rates in tandem with expansion of syphilis
screening programs, which will maximize the
effectiveness of testing to impact the ongoing
syphilis epidemic.
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