Predictors of serological cure after treatment
in patients with early syphilis: A retrospective
observational study in Thailand

Charussri Leeyaphan, Preawphan Punyaratabandhu', Sukhum Jiamton,
Natchaya Junsuwan, Pornchai Chirachanakul', Pattriya Chanyachailert,
Viboon Omcharoen

Department of Dermatology, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok,

'Bamrasnaradura Infectious Diseases Institute, Department of Disease Control, Ministry of Public Health,
Nonthaburi, Thailand

Abstract

Background: Some patients with early syphilis who receive appropriate treatment do not reach a serological
cure and have a persistent titer which does not meet the criteria for treatment failure (serofast state).
Aims: This retrospective study aimed to determine the prevalence of serological cure and the serofast
state as well as the factors associated with serological cure after treatment of patients with early syphilis.
Methods: A serological cure was defined as occurring when there was a =4-fold decrease in
nontreponemal titer, whereas patients with a 24-fold increase were considered as having either a treatment
failure or reinfection. Nontreponemal titers that neither increased nor decreased =4-fold after treatment
were considered to be in a serofast state. Seroreversion was defined as occurring when there was a
negative test within 12 months of treatment.

Results: There were 179 patients with a mean age of 31.9 years; 174 (97.2%) were men, and 125 (70%)
were HIV patients. Of the total, 174 (98%; 95% confidence interval 94.82-99.42%) patients achieved a
serological cure, whereas five were in a serofast state 12 months after treatment. Those five serofast patients
were all HIV-positive men, of which 4 (80%) had secondary-stage syphilis, a CD4 count <200 cells/ul and
a titer <1:8. In a bivariate analysis, a serological cure was associated with a baseline Venereal Disease
Research Laboratory >1:16 titers (P = 0.018), and a CD4 cell count >200 cells/ul in 6 months preceding
treatment (P = 0.016). The median time to a serological cure was 96 days. Only 22 (12.3%) of the patients
achieved seroreversion at 12 months after treatment.

Limitations: A retrospective medical record review is likely to have a selection bias, and in our study,
196 (52%) patients were excluded due to missing information.

Conclusions: Most patients with early syphilis who achieved a serological cure at 12 months after
treatment had high baseline Venereal Disease Research Laboratory titers and CD4 cell counts. However,
only 22 (12.3%) had a negative Venereal Disease Research Laboratory titer after 1 year of treatment.

Key words: Early syphilis, serofast, serological cure, seroreversion, syphilis

Net Study

Correspondence:

Dr. Charussri Leeyaphan,
Department of Dermatology,
Faculty of Medicine, Siriraj
Hospital, Mahidol University,

2 Wanglang Road, Bangkok
10700, Thailand.

E-mail: charussrilee@gmail.com

Access this article online

Quick Response Code: Website:
www.ijdvl.com

DOI:
10.4103/ijdvl.IJDVL_810_17

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: reprints @medknow.com

How to cite this article: Leeyaphan C, Punyaratabandhu P,
Jiamton S, Junsuwan N, Chirachanakul P, Chanyachailert P, et al.
Predictors of serological cure after treatment in patients with early
syphilis: A retrospective observational study in Thailand. Indian J
Dermatol Venereol Leprol 2019;85:235.

Received: December, 2017. Accepted: November, 2018.




Leeyaphan, et al.

Introduction

The Centers for Disease Control and Prevention and
Thai National Guidelines for syphilis recommend that a
nontreponemal test be performed to evaluate the serological
response at 3, 6 and 12 months after treatment for early
syphilis.!? In general, patients with nontreponemal titers that
decline 4-fold or more within 12 months of treatment are
regarded as having a serological cure, whereas those patients
with either a <4-fold decrease or increase without reinfection
are considered to be in a serofast state.! In clinical practice,
some patients experience a slow rate of decrease in their
serological titers and scarcely achieve a negative titer even
with proper treatment.*® The purpose of this study was to
evaluate the prevalence and predicting factors of serological
cures after treatment in early syphilis patients.

Methods

Subjects

This was a retrospective review of the medical records
of patients diagnosed with early syphilis at a tertiary
hospital between January 2011 and December 2015. The
study was approved by Institutional Review Boards of the
Bamrasnaradura Infectious Diseases Institute, Nonthaburi,
and the Faculty of Medicine, Mahidol University, Bangkok,
Thailand.

The stages of syphilis were based on the sexually transmitted
diseases treatment guidelines of 2015 from the Centers for
Disease Control and the Thai National Guidelines.!? Early
syphilis in this study included the primary, secondary and
early latent stages of syphilis with <1 year of infection.
Primary syphilis presents as genital ulcers (chancre) with
or without regional lymphadenopathy, whereas secondary
syphilis is characterized by mucocutaneous eruptions with or
without generalized lymphadenopathy.

A serological cure is defined as occurring when there is more
than a 4-fold decrease in a nontreponemal titer, whereas
patients with a >4-fold increase are considered as having
possible treatment failure or reinfection. Nontreponemal
titers that neither increase nor decrease 4-fold after treatment
are referred to as being in a serofast state, and seroreversion
is defined as occurring when there is a negative test within
12 months of treatment.”

The following demographic data were collected: gender,
age, sexual orientation, syphilis stage, HIV status, CD4 cell
count, laboratory investigations, including Venereal Disease
Research Laboratory test titer (B BBL Venereal Disease
Research Laboratory antigen test, Becton Dickinson), and
Treponema pallidum hemagglutination titer; treatment
regimens; and complications. The serial follow-ups of the
Venereal Disease Research Laboratory titers at 3, 6, 9 and
12 months were noted. The titers of the period since the
onset of symptoms (in other words, the duration between
first having signs or symptoms of syphilis, and receiving
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treatment), as well as any earlier histories of syphilitic
infection and treatments before 2011 revealed in the patients’
self-reports were also collected for analysis. The treatment
regimens prescribed by physicians included intramuscular
injections of benzathine penicillin G (2.4 million units,
administered either as a one-off dose or as three-weekly
doses), oral doxycycline (100 mg twice daily for 14 days) or
intravenous ceftriaxone (1 g daily for 1014 days).

People who had previously achieved a serological cure but
subsequently had recurring signs or symptoms of early syphilis
and had at least a 4-fold increase in a nontreponemal test titer
were considered to be reinfected. All patients who fulfilled
the diagnostic criteria of early syphilis used in this study were
included. Any missing results of Venereal Disease Research
Laboratory tests conducted during the follow-up period and all
data from reinfection episodes were excluded from the analysis.

Statistical analysis

A Chi-square test was used to compare differences in the
categorical data, and an independent #-test was used for
continuous variables. A P value of <0.05 was considered
statistically significant. The odds ratio with 95% confidence
interval was also calculated for each relevant variable. All
analyses were performed using IBM SPSS Statistics for
Windows, version 22.0 (IBM Corp., Armonk, NY, USA).

Results

Demographic data and prevalence of serological cure and serofast
state

Of the 375 early syphilis cases reviewed, 179 patients had
complete data and were therefore included [Figure 1]. Those
patients had a mean age of 31.9 years, with 174 (97.2%)
being male; 125 (70%) of the 179 cases were HIV patients,
of which 115 (64.1%) were on highly active antiretroviral
therapy. In the case of the 174 men, 160 (92%) were men
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Figure 1: Patient selection criteria used in this study. Abbreviations:
BPG single dose: Benzathine penicillin G (2.4 MU, IM), single dose,
BPG 3 doses: Benzathine penicillin G (2.4 MU, IM), weekly for 3 weeks,
Doxycycline: Doxycycline (100 mg), twice daily for 14 days, Ceftriaxone:
Ceftriaxone (1 g, IV), for 10-14 days
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who have sex with men. Most of the patients, 159 (89%),
were in the secondary stage of syphilis. A history of
syphilitic infection was found in 34 (18.9%) cases. There
were no cases of concurrent sexually transmitted infections,
other than HIV. Benzathine penicillin G was used to treat
153 (85.5%) patients, and this was followed by doxycycline
for 18 (10%) and ceftriaxone for 8 (4.5%) patients [Figure 1].
Of the 153 patients on benzathine penicillin G treatment,
68 (44.4%) received a single dose while 85 (55.6%) had
three doses of benzathine penicillin G weekly. Compliance
with the treatment was evaluated, and it revealed 100%
adherence. The baseline demographic data and clinical
presentations of the two benzathine penicillin G groups were
not significantly different, except that a higher proportion
of the patients given three-weekly doses of benzathine
penicillin G was HIV-infected than those receiving a single
dose (83.5 vs 55.9%, with P <0.001).

By 6 months after treatment, 139 (77.7%, with 95%
confidence interval 71.3-83.4%) patients had achieved a
serological cure. That figure increased to 174 (98%, with
95% confidence interval 94.8-99.4%) patients who had
achieved a serological cure by 12 months after therapy,
with the remaining five patients (2%, with 95% confidence
interval 0.6%—5.2%) in a serofast state [Table 1]. All five
serofast patients had been treated with benzathine penicillin
G. Four of them had initially been diagnosed as having
secondary syphilis due to the presence of a maculopapular
rash without other causes; their rashes completely resolved
after treatment. Because those five patients had not achieved
a serological cure within 12 months of the initial treatment,
neurosyphilis was investigated, however, no signs or
symptoms of neurosyphilis were detected. In the case of two
serofast patients with Venereal Disease Research Laboratory
serum titers >1:32, cerebrospinal fluid examinations were
performed; they revealed normal results for the cerebrospinal
fluid cell count and protein and sugar levels, as well as negative
cerebrospinal fluid Venereal Disease Research Laboratory.
Three patients received an additional treatment of weekly,
intramuscular benzathine penicillin G (2.4 million units) for
3 weeks; they demonstrated a gradual decrease in their titers.

Of'the 174 patients who had achieved a serological cure at some
point during the 12-month follow-up period, reinfection was
found in 32 (18.4%, with 95% CI 13.3%-24.8%) patients; they
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presented with recurring signs or symptoms, and with a >4-fold
increase in titer from their last serological test result. All of them
reported having had unprotected sexual intercourse between
their last syphilis treatment and the recurring symptoms or signs.

Serological cure and stage of syphilis

In patients with a serological cure, the rate of cure varied with
the stage of syphilis. All patients with primary syphilis (6/6)
had a serological cure within 6 months of treatment.
Moreover, 122 (76.7%) patients with secondary syphilis
had a serological cure by 6 months, which increased to
154 (97.4%) by 12 months. Similarly, 11 (78.6%) patients
with early latent syphilis had a serological cure by 6 months,
with another 2 (14.3%) progressing to a serological cure by
12 months with a total of 13 (92.9%) patients.

Comparing patients with a single benzathine penicillin G
dose and those with three-weekly benzathine penicillin G
doses, there was no significant difference in their serological
cure rates at 6 and 12 months after treatment (P = 0.179 and
1.000, respectively); [Figure 1].

Predicting factors of serological cure

An analysis of 174 patients with a serological cure and
five patients in a serofast state demonstrated that a baseline
Venereal Disease Research Laboratory titer >1:16 had
a higher probability of a serological cure (odds ratio,
10.9 [95% confidence interval 1.7-69.3]). A serological cure
was also related to a CD4 count >200 cells/ul in the 6 months
preceding treatment (odds ratio, 12.9 [95% confidence
interval 1.1-120.2]). In contrast, age, sexual orientation, a
history of syphilitic infection, the syphilis stage, HIV status,
treatment regimen and the onset of symptoms were not
significantly associated with a serological cure [Table 2].

Median time to serological cure

The overall median time to a serological cure for all
treatment regimens was 96 (interquartile range 54-173)
days, regardless of the treatment regimen [Figure 2a]. Of the
153 patients treated with benzathine penicillin G, the median
time to cure was shorter for the HIV-negative patients than
the HIV-positive patients (83 days vs 111 days, respectively;
P <0.001). In addition, the median time to a serological cure
was not significantly different for those early syphilis patients
treated with a single dose of 2.4 million units of benzathine

Table 1: Details of 5 HIV--infected patients with serofast state

Case Age Baseline Clinical Treatment VDRL
(years) CD4 (cells/ul) finding Baseline 3 months 6 months 9 months 12 months
1 28 12 MP rash BPGx1 1:4 1:4 1:4 N/A N/A
2 25 315 MP rash BPGx3 1:8 1:4 1:4 1:4 1:4
3 31 189 Asymptomatic BPGx3 1:16 1:8 1:8 1:8 1:8
4 28 20 MP rash BPGx3 1:64 1:64 1:32 1:32 N/A
5 25 24 MP rash BPGx1 1:128 1:64 1:64 1:64 1:64

BPG x 1: Benzathine penicillin G (2.4 MU, IM, single dose), BPG x 3: Benzathine penicillin G (2.4 MU, IM, weekly for 3 weeks), MP rash:: Maculopapular rash,

VDRL: Venereal Disease Research Laboratory
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Table 2: Bivariate analysis of characteristics associated with serological cure in patients with early syphilis at 12 months after
treatment

Characteristic

Serological cure participants (n=174)

Serofast participants (n=5) OR (95% Cl) P

Age (years), n (%)

<30 87 (50)

>30 87 (50)
HIV status, n (%)

Yes 121 (69.5)

No 53 (30.5)
CD4 count (cells/ul), median (IQR) 333 (209-442)
CD4, n (%)

<200 30 (23.6)

>200 97 (76.4)
Syphilis stage, n (%)

Primary 6 (3.4)

Secondary 155 (89.1)

Early latent (<1 year) 13 (7.5)

Onset symptom (days), median (IQR) 14 (7-30)
Baseline VDRL, n (%)

<l:16 21 (12.1)

>1:16 153 (87.9)
Treatment regimen, 7 (%)

BPG single dose® 66 (37.9)

BPG 3 doses® 82 (47.1)

Doxycycline* 18 (10.4)

Ceftriaxone! 8 (4.6)

4 (83.3) 0.25(0.03-2.28)  0.368
1(16.7) 1
5(100) NA 0.324
0 (0) 1
24 (16-252) 1.01 (1.00-1.02)  0.007*
4 (80.0) 1 0.016*
1 (20.0) 12.93 (1.14--120.19)
0 (0) NA 0.451
4 (80.0) 2.98 (0.31-28.66)
1 (20.0) 1

17.5 (8.75-27.75) 1.01 (0.96-1.05) 0.696

3 (60.0) 1 0.018*
2 (40.0) 10.929 (1.73-69.26)

2 (40) 1.61 (0.29-9.06)  1.000
3 (60) 1

0 (0) NA

0 (0) NA

aBPG single dose: Benzathine penicillin G (2.4 MU, IM), single dose, "BPG 3 dose: Benzathine penicillin G (2.4 MU, IM), weekly for 3 weeks, “Doxycycline: Doxycycline
(100 mg), twice daily for 14 days, dCeftriaxone: Ceftriaxone (1 g, IV), for 10-14 days, *P<0.05 indicates statistical significance. OR: Odds ratios, IQR: Interquartile

range, NA: Not available, VDRL: Venereal Disease Research Laboratory
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Figure 2a: The median time (50™ percentile) to serological cure according to
all treatment regimens was 96 days

penicillin G compared to those who received three-weekly,
intramuscular doses of benzathine penicillin G (2.4 million
units), when adjusted for HIV infection status [Figure 2b].

Prevalence and factors of seroreversion
Of the 179 patients, 7 (3.9%) had achieved seroreversion
as a negative Venereal Disease Research Laboratory within

= HIV negative, BPG single dose
p=0.76
= HIV negative, BPG 3 doses

067 HIV positive, BPG single dose
p=094

= HIV positive, BPG 3 doses

0.4

0.2

Cumulative probability of positive serological response

T
0 100 200 300 400
Days since treatment

Figure 2b: Comparing time to serological cure according to the treatment
with 1 dose or three3 doses of bBenzathine penicillin GBPG adjusted by HIV
status. Abbreviation: BPG: Benzathine penicillin G

6 months of the treatment [Table 3], and the figure increased
to 22 (12.3%) within 12 months of the treatment. The median
Venereal Disease Research Laboratory titer for the 152 patients
who did not have seroreversion was 1:2 (range, NR—1:32) at
12 months after treatment. The proportion of patients who
had seroreversion at 12 months was highest (13.2%; 21/159)
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Table 3: Cumulative proportion of patients with seroreversion
(negative Venereal Disease Research Laboratory) at 12
months after treatment, according to stage of infection and
time after therapy

Stage of syphilis 3 6 9 12
months months months months

1Ly 1AL 1L (LD

Primary (n=6), n (%)

Secondary (n=159), n (%) 2 (13)  6(3.8) 18(11.3) 21 (13.2)
Early latent (n=14), n (%) 0 (0.0)  0(0.0)  0(0.0)  0(0.0)
Total (#1=179), n (%) 3(17) 739 19(10.6) 22 (12.3)

for patients with secondary syphilis, and lowest (0%; 0/14)
among those with early latent syphilis.

Discussion

This study demonstrated that the vast majority of patients
with early syphilis, 174 (98%), achieved a serological cure,
while only 6 (2%) were in a serofast state at 12 months after
treatment. Having a baseline Venereal Disease Research
Laboratory titer >1:16 and a CD4 cell count >200 cells/ul
in the 6 months preceding the treatment were associated
with a higher probability of a serological cure. The overall
median time to a serological cure was 96 days regardless of
the treatment regimen given. Only 22 (12.3%) had achieved
complete seroreversion by 12 months after the treatment.

Previous reports about the serological cure of HIV-negative
patients showed that about 369 (79%) achieved a serological
cure within 6 months.”® Similar to those studies, 139 (77.2%)
in the present study achieved a serological cure within
6 months of treatment, and that was despite the fact that
121 (70%) were HIV patients. Furthermore, a previous study
demonstrated that 17% of early syphilis patients achieved
seroreversion, which is similar to the proportion found in this
study of 12.3%.8 The findings of the present study, therefore,
show that a majority of patients who receive appropriate
treatment achieve a serological cure but do not subsequently
exhibit negative titers at 12 months after treatment.

An earlier study found that 4.3% early syphilis patients
presented a serofast state at 12 months after treatment; the
current study demonstrated that a slightly lower proportion,
2% patients with early syphilis were in the serofast state at
12 months.® Another study also reported that age, gender,
stage of infection, lower baseline titers, treatment regimen,
cellular immune suppression and disorders, Treponema
pallidum occult infection and the subtypes of the Treponema
pallidum repeat gene were associated with the serofast state;
however, the associations of baseline Venereal Disease
Research Laboratory titers and CD4 cell counts remained
unclear, and further studies were recommended by the
author’s of that study.!*"

The management of patients in a serofast state is uncertain.
Because those patients in the present study had not
achieved a serological cure by 12 months after treatment,
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neurosyphilis needed to be excluded. On the basis of a study
recommendation that a cerebrospinal fluid examination be
conducted on asymptomatic HIV-infected patients with a
titer >1:32, an examination was performed on the two serofast
patients in the current study who had baseline Venereal
Disease Research Laboratory serum titers >1:32; the findings
were normal.!?

The present study showed that patients who do not achieve
a serological cure at 12 months may have slow serological
responses. As those patients may have a benign immune
response, long-term follow-up may be essential in order to
ensure that there is a serological cure and to detect early
complications or treatment failure. Further studies on the
most appropriate retreatment may be needed.'*"3

Some of the previous studies have reported that factors related
to a serological cure in HIV-negative patients are young
age, less sex partners, higher baseline rapid plasma regain
titers and an early syphilis stage.”'* Similarly, in this study, a
serological cure was highly associated with having a baseline
Venereal Disease Research Laboratory titer >1:16 and a CD4
cell count >200 cells/ul in the 6 months preceding treatment.
Another study also found that a higher baseline rapid plasma
regain titer is associated with a serological cure, leading to
the hypothesis that a high baseline rapid plasma regain titer
may signify a beneficial inflammatory and immune response
to T. pallidum, thereby facilitating its clearance."

A number of studies have reported that patients with an HIV
infection showed a slower decrease in rapid plasma regain
titers after syphilis treatment than HIV-negative patients.®!¢-18
This study found no association between HIV infection and
serological cure; nevertheless, a high CD4 cell count was
found to be related with serological cure. The immune status
may be more important in determining the cure rate than the
HIV infection status. A low CD4 cell count could lead to
dysfunction of antibody formation and thereby result in a less
effective immune clearance of 7. pallidum in HIV patients.'®!
On the contrary, a previous study reported that the CD4 cell
count and HIV viral load was not associated with cure.?
Further studies are important to evaluate the relationship
between serological cure and HIV status, including the CD4
cell count and viral load.

In Thailand, as treatment for early syphilis has not been
well defined during the past 5 years, treatment has depended
on individual physicians’ judgments. Consequently, some
patients received single doses of benzathine penicillin G,
while others had three doses. When the treatment outcomes
were analyzed in this study, no significant associations were
demonstrated between the dosage of benzathine penicillin
G and either the cure rate or the median time to cure, when
adjusted for HIV infection status. Moreover, a single dose of
benzathine penicillin G has been reported elsewhere to have
a similar level of effectiveness to three doses of benzathine



Leeyaphan, et al.

penicillin G in the treatment of early syphilis.'**° The results
of this study are also in accord with the Centre for Disease
Control guidelines, which recommend the administration of a
single dose of benzathine penicillin G for patients with early
syphilis, regardless of their HIV infection status.'

This study had several limitations. First, it dealt mostly with
male patients. Only five women (2.9% of all subjects) were
included because women with syphilis are usually treated by
gynecologists. Consequently, there was insufficient data for
the conduct of an analysis to identify any gender differences.
In addition, this retrospective medical record review may have
a selection bias: 196 (52%) of the potential study population
were excluded because the patients’ medical records did not
contain information related to the 12-month Venereal Disease
Research Laboratory follow-up. Also, most patients, 89%,
were in the secondary stage. That may have resulted from the
patients being aware of the need to visit a doctor due to having
generalized mucocutaneous eruptions (in contrast with the
painless and self-improving ulcers of primary syphilis, and
the asymptomatic early latent syphilis). Status of partner
was not collected in this study. Furthermore, the study had
only five patients with a serofast state, which limited the
ability to detect the associated factors. Lastly, due to the
low sensitivity of the Venereal Disease Research Laboratory
which this study used for screening, primary syphilis
presenting with painless ulcers may have been missed. An
IgM enzyme-linked immunosorbent assay for syphilis is an
additional screening test to increase sensitivity for diagnosis
and treatment monitoring purposes, but it is relatively costly."
As a result, the enzyme-linked immunosorbent assay is
infrequently used in a resource-limited country like Thailand.
Therefore, further prospective studies based on a wider range
of population groups, including a larger patient group and a
higher proportion of female patients, may be required.

Conclusions

Most early syphilis patients had achieved a serological
cure by 12 months after treatment. The serological cures
were associated with a baseline Venereal Disease Research
Laboratory>1:16titersandaCD4 cell count>200 cells/ulinthe
6 months preceding the treatment. However, only 22 (12.3%)
had a negative Venereal Disease Research Laboratory titer at
1 year after treatment.
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