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Background. Syphilis management requires serological monitoring after therapy. We compared factors

associated with serological response after treatment of early (ie, primary, secondary, or early latent) syphilis.

Methods. We performed secondary analyses of data from a prospective, randomized syphilis trial conducted in

the United States and Madagascar. Human immunodeficiency virus (HIV)–negative participants aged $18 years

with early syphilis were enrolled from 2000–2009. Serological testing was performed at baseline and at 3 and

6 months after treatment. At 6 months, serological cure was defined as a negative rapid plasma reagin (RPR) test or

a$4-fold decreased titer, and serofast status was defined as a#2-fold decreased titer or persistent titers that did not

meet criteria for treatment failure.

Results. Data were available from 465 participants, of whom 369 (79%) achieved serological cure and 96 (21%)

were serofast. In bivariate analysis, serological cure was associated with younger age, fewer sex partners, higher

baseline RPR titers, and earlier syphilis stage (P # .008). There was a less significant association with Jarisch-

Herxheimer reaction after treatment (P5 .08). Multivariate analysis revealed interactions between log-transformed

baseline titer with syphilis stage, in which the likelihood of cure was associated with increased titers among

participants with primary syphilis (adjusted odds ratio [AOR] for 1 unit change in log2 titer, 1.83; 95% confidence

interval [CI], 1.25–2.70), secondary syphilis (AOR, 3.15; 95% CI, 2.14–4.65), and early latent syphilis (AOR, 1.86;

95% CI, 1.44–2.40).

Conclusions. Serological cure at 6 months after early syphilis treatment is associated with age, number of sex

partners, Jarisch-Herxheimer reaction, and an interaction between syphilis stage and baseline RPR titer.

During the past century, medications for syphilis have

evolved from mercury-based compounds to penicillin,

which has been the therapy of choice for .60 years [1].

Although syphilis treatment recommendations have ad-

vanced since the prepenicillin era, the basis for evaluating

therapeutic response remains serological testing. Clinical

management relies upon interpretation of nontreponemal

antibody test titers to assess treatment response, despite

their inherent flaws including false-positive results and

day-to-day variation in performance between assays.

The Centers for Disease Control and Prevention

(CDC) recommends obtaining nontreponemal test tit-

ers to evaluate serological response at 6 and 12 months

after treatment for primary and secondary syphilis and,

additionally, at 24 months for early latent (EL) syphilis

among persons without human immunodeficiency

virus (HIV) infection [2]. Patients with nontreponemal

titers that decline 4-fold or more are regarded as having

an appropriate serological response, whereas those with

a $4-fold increase are considered as having possible
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treatment failure or reinfection [2]. However, in a substantial

proportion (15%–20%) of persons with early syphilis, non-

treponemal titers neither increase nor decrease 4-fold after

treatment and are referred to as being ‘‘serofast’’ [2–5]. The

factors that predict serological response after syphilis treatment

have not been well-defined, and the optimal management of

serofast patients is unclear.

We conducted a large, randomized, multicenter study to

compare the efficacy of benzathine penicillin with azithromycin

for the treatment of early syphilis (defined as primary, second-

ary, or EL syphilis) in persons without HIV infection [4]. We

found that both drugs had comparable efficacy with similar

serological cure rates at 6 months, supporting other studies

evaluating azithromycin as a potential therapy for Treponema

pallidum infections [5, 6]. To begin to address the conundrum

of serofast status, we examined the data collected from this

study and assessed baseline factors associated with serological

response.

METHODS

Study Design and Intervention
The open-label, randomized controlled trial was conducted from

12 June 2000 to 6 March 2009 at 5 sexually transmitted disease

clinics in North America and 3 clinics in Madagascar [4]. The

master protocol was approved by the institutional review boards

at the University of Alabama at Birmingham and study sites.

Eligibility criteria and study procedures were described by

Hook et al [4]. All participants were required to have reactive

syphilis serological tests. In addition, primary syphilis was de-

fined by the presence of genital ulcers positive for T. pallidum by

dark-field examination or direct fluorescence antibody testing;

secondary syphilis, by a palmar/plantar rash, condylomata lata,

or lesions positive for T. pallidum by dark-field examination or

direct fluorescence antibody testing; and EL syphilis, by docu-

mented seroconversion from a nonreactive serological result or

sexual exposure in the past 12 months to a patient with known

early syphilis [7]. Non–penicillin-allergic participants underwent

treatment randomization to receive benzathine penicillin

(2.4 million U by intramuscular injection) or azithromycin

(2.0 g taken orally) as directly observed therapy [4]. Penicillin-

allergic participants were randomized to receive doxycycline

(100 mg taken orally twice daily for 14 days) or the azithromycin

regimen. At baseline and at 3 and 6 months after treatment,

participants had rapid plasma reagin (RPR) testing performed at

the University of Alabama at Birmingham, according to published

standards [7].

Study Outcomes
The primary outcome was response to therapy, determined on

the basis of changes in RPR titers at 6 months after treatment.

Serological cure was defined as either negative RPR test results

or a $4-fold (2 dilution) decrease in titer at 6 months. Serofast

status was defined as either no change in titer or a #2-fold

(1 dilution) titer decrease or increase from baseline [2]. All

participants who had serofast status or did not respond to

treatment at 6 months (defined as$4-fold titer increase without

a clear history of reexposure) were retreated with benzathine

penicillin or doxycycline.

Data Analysis
We performed statistical analyses on a subset of the original per-

protocol cohort, which included participants without a change in

protocol status (ie, pregnancy or HIV infection after enrollment)

before the 6-month visit, [4] and who had serological data at 6

months after treatment. The proportion of participants with se-

rological cure, serofast status, and treatment failure at 6 months

in each treatment arm was determined. After exclusion of par-

ticipants with serological treatment failure, we compared partic-

ipants with serological cure to those with serofast status and

conducted bivariate analyses with SAS 9.2 software (SAS Institute)

to determine associations with cure, using demographic charac-

teristics, clinical characteristics (ie, history syphilis, underlying

medical conditions, syphilis stage, baseline RPR titer, Jarisch-

Herxheimer [J-H] reaction, initial treatment regimen), and

behavioral characteristics (ie, sexual orientation and number of

sex partners in past 6 months) that were chosen a priori on the

basis of hypotheses of factors that may affect therapeutic re-

sponse. Signs of syphilis were not included in the analyses,

because they define syphilis stage. We estimated odds ratios with

95% confidence intervals (CIs) from the bivariate analysis, and

factors with P values of ,.20 were examined in multivariate

analysis. Model development was conducted with the inclusion of

all selected variables and their pair-wise interactions, using a step-

down approach. A step-up approach was also implemented to

avoid inappropriate automatic elimination or inclusion of model

terms. Adjusted prevalence odds ratios (AORs) were estimated

with 95% CIs from the regression procedure, to determine as-

sociations with serological cure at 6 months after therapy.

RESULTS

Participants and Response to Therapy
From June 2000 to March 2009, we screened 7112 patients and

enrolled 593 (Figure 1). Among 568 non–penicillin-allergic

participants, 285 received benzathine penicillin, and 283 received

azithromycin. Of the 25 participants who were allergic to peni-

cillin, 12 received doxycycline, and 13 received azithromycin. At

6 months after therapy, most participants exhibited serological

cure regardless of treatment regimen, but �20% were serofast

(Table 1). There were 4 treatment failures in the azithromycin

group among Malagasy participants (whose titers increased
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by .2 dilutions); these were unlikely to have been due to azi-

thromycin resistance in the absence of azithromycin detection

in T. pallidum isolates fromMadagascar [8]. Because there were

no significant differences in the proportions of participants

with serological cure or serofast status between treatment arms,

the rest of the analysis was conducted using combined data from

participants who received either penicillin or azithromycin. The

small number of participants who experienced treatment failure

or received doxycycline were excluded from further analyses

(Figure 1).

Among participants randomized to receive penicillin or azi-

thromycin, 465 (82.7%) were included in the per-protocol

analysis with serological data at the 6-month visit. Their mean

age was 27.1 years (range, 18.0–53.0 years), and 61.7% were men

(Table 2). Most participants were Malagasy and heterosexual.

Nearly half (46.9%) had secondary syphilis, 24.7% had primary

syphilis, and 28.4% had EL syphilis.

The proportions of evaluable participants who exhibited se-

rological cure varied by syphilis stage and time point after

therapy. Overall, the rate of serological cure was 75.1% (349/465)

at 3 months and 79.4% (369/465) at 6 months. For primary and

secondary syphilis, 84.5% (98/116) and 82.5% (179/217), re-

spectively, exhibited serological cure by 3 months after treatment,

with a slight increase to 87.0% and 85.8%, respectively, at

6 months. For participants with EL syphilis, however, a mu-

ch lower proportion of 54.5% (72/132) had serological cure at

3 months, with only another 5.9% progressing to serological

cure at 6 months (62.1% overall).

7112 Patients Screened With Syphilis

569 Non-Penicillin Allergic Enrolled 25 Penicillin-Allergic Enrolled

568 Nonallergic Assessed for Eligibility 
1 Participant Randomized but Not Treated

25 Allergic Assessed for Eligibility
and Randomized to Treatment

285 Randomized 283 Randomized 13 Randomized 12 Randomized
to Penicillin to Azithromycin to Azithromycin to Doxycycline

Excluded from
Analysis

465 Participants Included in Analysis

5 Treatment Failures Excluded From Analysis

470 Participants With Evaluable Data at 6 Months After
Treatment With Penicillin or Azithromycin

69 With Change in Protocol Status Prior to 6 Months

42 Without Serological Data at 6 Months After Treatment

15 Undocumented Syphilis Diagnosis Within 60 days
25 False-positive RPR Test Results
12 HIV Infection After Enrollment
5 Pregnancy After Enrollment

12 Noncompliant

Figure 1. Flow of participants in the trial and inclusion in the secondary analysis.
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Characteristics Associated With Serological Cure
We compared characteristics of the 396 participants with sero-

logical cure to characteristics of participants with serofast status

at 6 months after therapy (Table 2). Age ,30 years was asso-

ciated with increased odds of serological cure. Having a baseline

RPR titer .1:32 was associated with a .6-fold increased

probability of serological cure, compared with having a baseline

RPR titer #1:32. Participants with EL syphilis had decreased

odds of cure at 6 months, compared with persons with primary

syphilis. A decreased odds of serological cure was also evident for

participants with .5 sex partners in the past 6 months, com-

pared with participants with#1 sex partner. Sex, race, history of

syphilis, sexual orientation, history of other medical conditions,

treatment regimen, or having a J-H reaction were not signifi-

cantly associated with serological cure.

Multivariate analysis was conducted, including age and log2
baseline RPR titers as continuous variables, number of sex

partners, and stage of syphilis. Because there was a trend toward

an association with a J-H reaction after treatment (P5 .08), this

variable was also included in multivariate modeling. Interactions

between age and J-H reaction and between log-transformed

baseline RPR and stage entered the model, with P values of,.10.

Having.5 sex partners in the past 6 months, relative to#1 sex

partner, remained negatively associated with serological cure

(Table 3). There was an association between age and serological

cure that was observed in participants with and those without

a J-H reaction; the age dependence was stronger in the former

group and equivalent to a 0.88 reduction in the AOR for each

1-year increase in age. A J-H reaction after treatment resulted

in a .2-fold increased odds in favor of a serological cure at

6 months for participants at age 27.1 years, the mean age of the

study group. Secondary and EL syphilis were both negatively

associated with cure at 6 months, compared with primary

syphilis. Each 2-fold increase in baseline RPR titer was posi-

tively associated with the probability of serological cure for

participants with any stage of early syphilis, with the qualitative

interaction resulting in a more pronounced effect in the group

with secondary syphilis (AOR, 3.15 [95% CI, 2.14–4.65]),

compared with the groups with primary or EL syphilis.

Serological Response Based on Baseline RPR
At 6 months after therapy, serological cure was attained in

62.7% of 201 participants with baseline RPR titers #1:32,

in 90.6% of 180 participants with titers of 1:64 to 1:128, and in

95.2% of 84 participants with titers $1:256. A relationship be-

tween serological response and syphilis stage was evident for

observed cure rates (Figure 2). Overall, participants with early

syphilis and baseline RPR titers$1:64 had higher cure rates than

those with lower RPR titers. However, in the presence of lower

baseline titers, there was a higher probability of cure for par-

ticipants with primary syphilis than for those with secondary or

EL syphilis. Stratification of serological response on the basis of

baseline RPR and stage of syphilis yielded similar results. Among

participants with baseline titers of #1:32, the proportion who

remained serofast at 6 months was 58.2% in the group with

secondary syphilis and 42.7% in the group with EL syphilis; the

difference was not statistically significant.

DISCUSSION

Despite the challenges in the interpretation of serological test

results, change in nontreponemal titers and clinical response are

the most widely used criterion for evaluation of the response to

syphilis treatment. The basis for using serological response is

derived from trials conducted .40 years ago to compare dif-

ferent therapeutic regimens for primary and secondary syphilis

[9, 10]. To our knowledge, this is the first systematic evaluation

to assess factors that differentiate HIV-negative individuals from

those without serological response, using data from a large,

prospective, controlled trial. As such, our findings may serve to

guide clinicians regarding both the intensity of syphilis follow-

up and the identification of patients who may become serofast

after therapy without clear evidence of treatment failure. We

found that serological cure was independently associated with

young age, fewer sex partners in the past 6 months, earlier stage

of infection, higher baseline RPR titers, and a J-H reaction after

treatment. A relationship between the stage of infection and

the baseline RPR titer was evident in predicting treatment re-

sponse, because participants with primary syphilis had a higher

Table 1. Comparison of Response to Therapy Between Treatment Arms, Determined 6 Months After Treatment

Response type

Treatment arm, no. (%) of participants

Not allergic to penicillin Allergic to penicillin

TotalBenzathine penicillin Azithromycin Doxycycline Azithromycin

(n 5 231) (n 5 226) (n 5 9) (n 5 13) (n 5 479)

Serological cure 182 (78.8) 177 (78.3) 7 (77.8) 10 (76.9) 376 (78.5)

Serofast 48 (20.8) 46 (20.4) 2 (22.2) 2 (15.4) 98 (20.5)

Treatment failure 1 (0.4) 3 (1.3) 0 1 (7.7) 5 (1.0)
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proportion of serological cure, whereas 43%–58% of patients

with secondary or EL syphilis and baseline titers #1:32 were

serofast at 6 months after treatment.

Given that one-fifth of patients treated for early syphilis did

not meet the criteria for serological cure at 6 months, it is

important to consider the optimal time point for assessment of

serological response. Prior studies evaluating rates of decline in

nontreponemal titers after treatment for primary or secondary

syphilis suggested that a 4-fold decline in VDRL titers at

3 months or an 8-fold decline at 6 months represented the

Table 2. Bivariate Analysis of Characteristics Associated With Serological Cure and Serofast Status at 6 Months

Characteristic

Serological cure,

no. (%) of participants

(n 5 369)

Serofast status,

no. (%) of participants

(n 5 96) OR (95% CI)

Sex

Male 234 (81.5) 53 (18.5) 1.41 (.89–2.22)

Female 135 (75.8) 43 (24.1) 1

Age, years

#24 198 (86.8) 30 (13.2) 3.30 (1.67–6.54)

25–29 84 (83.2) 17 (16.8) 2.47 (1.15–5.33)

30–39 51 (62.2) 31 (37.8) 0.82 (.40–1.69)

$40 36 (66.7) 18 (33.3) 1

Race/ethnicity

Black 54 (83.1) 11 (16.9) 1

White or other 11 (78.6) 3 (21.4) 0.75 (.18–3.13)

Malagasy 304 (78.8) 82 (21.2) 0.76 (.38–1.51)

Sexual orientation

Homosexuala 12 (85.7) 2 (14.3) 1

Heterosexual 353 (79.3) 92 (20.7) 0.64 (.14–2.91)

Bisexual 3 (60.0) 2 (40.0) 0.25 (.02–2.58)

No. of sex partners in past 6 months

0–1 135 (84.4) 25 (15.6) 1

2–5 182 (81.6) 41 (18.4) 0.82 (.48–1.42)

6–10 32 (69.6) 14 (30.4) 0.43 (.20–.90)

.10 20 (55.6) 16 (44.4) 0.23 (.11–.51)

History of syphilis

No 50 (65.8) 26 (34.2) 1

Yes 21 (63.6) 12 (36.4) 0.91 (.39–2.14)

Unknown/test not performed 298 (83.7) 58 (16.3) 2.67 (1.54–4.64)

Other medical conditionsb

No 207 (80.5) 50 (19.5) 1

Yes 162 (77.9) 46 (22.1) 0.85 (.54–1.33)

Syphilis stage

Primary 100 (87.0) 15 (13.0) 1

Secondary 187 (85.8) 31 (14.2) 0.91 (.47–1.76)

Early latent 82 (62.1) 50 (37.9) 0.25 (.13–.47)

Baseline RPR titer

#1:32 126 (62.7) 75 (37.3) 1

.1:32 243(92.1) 21 (8.0) 6.89 (4.06–11.70)

Treatment regimen

Benzathine penicillin 182 (79.1) 48 (20.9) 1

Azithromycin 187 (79.6) 48 (20.4) 1.03 (.66–1.61)

Jarisch-Herxheimer reaction

No 223 (77.2) 66 (22.8) 1

Yes 146 (83.9) 28 (16.1) 1.54 (.95–2.52)

Abbreviations: CI, confidence interval; OR, odds ratio; RPR, rapid plasma reagin.
a Homosexual participants included 12 men who had sex with men and 2 women.
b Other medical conditions included any other significantly relevant medical problems reported by participants that involved $1 organ systems.
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earliest possible times to ascertain treatment response [10].

However, Brown et al [10] limited their analyses to patients with

primary and secondary syphilis with titers between 1:4 and

1:128, which would have excluded more than one-third of our

participants who had baseline titers below or above this range.

Thus, our data not only confirm previous observations but ex-

tend them to a larger sample of patients. We found that 75% of

participants with early syphilis had achieved serological cure

3 months after treatment and that there was not a marked

further increase at 6 months, suggesting that the likelihood of

a substantial decline in the serofast proportion over time is low.

Patients with syphilis who have not achieved the desired se-

rological response and remain serofast represent a clinical

challenge. Whether the serofast condition represents persistent

infection or variability in host response is unknown. Syphilol-

ogists in the 1940s suggested that 4 factors affected syphilis

treatment response: (1) the patient, (2) the invading parasite, (3)

factors such as intercurrent infection and pregnancy, and (4)

treatment [11]. Several investigators have evaluated the effect of

HIV infection and treatment regimens on serological response

[3, 9, 10, 12, 13]; however, only a few retrospective studies have

assessed other factors [14, 15]. Romanowski et al [14] reported

that patients with high pretreatment titers had a greater rate of

decline than those with lower titers but were less likely to se-

rorevert to negative. They also found that patients experiencing

a repeat infection of early syphilis were less likely than those with

initial infections to have seroreversion [14]. Another retro-

spective study involving both HIV-positive patients and HIV-

negative patients found that men and persons in the late stage

of syphilis had a slower treatment response [15]. HIV-infected

Table 3. Adjusted Odds Ratios and 95% Confidence Intervals for
Characteristics Associated With Serological Cure in Multivariate
Analysis Assessing Main Effects and Interactions

Parameter AOR (95% CI)

No. of sex partners

2–5 vs 0–1 0.55 (.27–1.10)

6–10 vs 0–1 0.25 (.09–.69)

.10 vs 0–1 0.12 (.04–.34)

Agea

No J-H reaction 0.98 (.94–1.01)

J-H reaction 0.88 (.82–.94)

J-H reaction at mean age (27.1 years) 2.49 (1.24–4.97)

Syphilis stage at mean log2 baseline RPR titerb

Early latent vs primary 0.14 (.04–.43)

Secondary vs primary 0.25 (.08–.78)

Mean log2 baseline RPR titerb

Primary syphilis 1.83 (1.25–2.70)

Secondary syphilis 3.15 (2.14–4.65)

Early latent syphilis 1.86 (1.44–2.40)

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval, J-H, Jarisch-

Herxheimer; RPR, rapid plasma reagin.
a Age was assessed as a continuous variable.
b The mean log2 baseline RPR titer of 5.7 was used to assess the odds ratio for

syphilis stage.

Figure 2. Serological cure as a function of baseline rapid plasma reagin (RPR) titer and stage of syphilis. The proportion or observed probability of cure
was computed using logistic regression as a function of the baseline RPR titer and stage of syphilis (primary, secondary, and early latent [EL] syphilis).
Colored bands represent 95% confidence intervals around each value of the baseline RPR titer for each stage of syphilis, with smaller bands for titers
representing a larger proportion of baseline values from study participants. Overall, participants with early syphilis and baseline RPR titers $1:64 had
higher cure rates than those with lower RPR titers. There was a higher probability of cure for participants with baseline titers#1:32 and primary syphilis,
compared with participants with secondary or EL syphilis.

Serological Response in Early Syphilis d CID 2011:53 (1 December) d 1097



persons have been shown to have a slower decrease in RPR

titers after syphilis treatment, compared with HIV-negative

patients [3].

In our study, we found no association between serological

response and sex or history of syphilis, but participants who

were younger or reported fewer sex partners had a higher like-

lihood of serological cure than those who were older or reported

multiple partners. A retrospective analysis of HIV-negative

syphilitic patients from Kaiser Permanente also reported that

older age was associated with a decreased likelihood of reduction

in RPR titers [16], which may be due to increasing senescence of

the immune system [17]. Interestingly, having a J-H reaction,

which is a possible marker of T. pallidum killing with treatment

[18, 19], was independently associated with cure. The effect of

number of sex partners on serological response has not been

reported before, and further study to understand this association

is merited.

Data from earlier studies indicate that higher penicillin doses

do not significantly change the serofast proportion after treat-

ment [9], which we did not evaluate in our trial. Rolfs et al [3]

conducted a randomized trial involving treatment of early

syphilis with either benzathine penicillin alone or supplemented

with high-dose amoxicillin and probenecid to achieve higher

drug levels in the serum and cerebrospinal fluid. These inves-

tigators reported serofast rates comparable to those in our

participants through 12 months of follow-up.

A principal question in understanding the effect of quanti-

tative nontreponemal titers for predicting treatment response is

the extent to which they reflect the activity of the disease process

or the immune response. Nontreponemal antibody titers are

considered to correlate with disease activity [2]. However, we

found that participants with higher baseline titers were more

likely to achieve serological cure. This observation is best ex-

plained by findings from Baker-Zander et al [20], who dem-

onstrated that VDRL-immunized rabbits exhibited partial

protection against reinfection with T. pallidum. These inves-

tigators hypothesized that high VDRL antibody titers may help

control the infection and facilitate clearance of organisms from

persons with early infections. If so, higher baseline non-

treponemal titers may signify a beneficial inflammatory and

immune response to T. pallidum. Recently, other investigators

attempted to distinguish the cellular response in syphilitic

patients after treatment by analyzing the proportions of

T lymphocytes and natural killer cells [21]. They found no

differences in cell types or proportions among individuals

with serofast status or seroreversion after treatment, com-

pared with normal controls. Further investigations are es-

sential to elucidate the biological basis for the serofast state

and to determine whether serofast patients should undergo

continued serological monitoring, retreatment, or cerebro-

spinal fluid examination for T. pallidum involvement.

Several study limitations should be acknowledged, including

our use of combined data from participants treated with penicillin

or azithromycin. Concerns about the use of azithromycin and its

potential for treatment failures may yield questions about the

generalizability of our findings to syphilitic patients treated with

penicillin. However, we found no differences in serological re-

sponse between treatment arms, and we removed participants

who did not respond to treatment from our analysis. Our findings

may not be applicable to patients treated with doxycycline, be-

cause the number of such participants in our study was small. We

excluded participants who were pregnant, were HIV positive, had

primary syphilis without reactive serologies, had late latent

syphilis, or had neurosyphilis. Additional studies involving other

populations, such as HIV-infected persons, are needed to assess

the relationships between baseline RPR titers and stage of syphilis.

Our analyses were limited, because all participants who had

a change in protocol status or were serofast at the 6-month

evaluation were retreated with benzathine penicillin. We re-

treated these patients despite the lack of data to support this

practice, because of the uncertainty of follow-up and the theo-

retical possibility of treatment failure over time. In the trial by

Rolfs et al [3], which required 12 months of follow-up after

syphilis treatment, only 52% of patients returned at 1 year,

demonstrating the difficulty of retaining participants over time.

Our results may have been different if we had extended the time

to achieve our primary outcome to 12 months; however, im-

proved strategies to increase study retention would be necessary

to determine long-term outcomes and/or to assess potential

benefits of retreatment after 6 months of follow-up.

The interpretation of quantitative nontreponemal titers after

therapy will probably continue to perplex clinicians as they

ponder the true significance of the serofast state and the optimal

management of serofast patients. We identified key factors asso-

ciated with serological response to syphilis treatment, using data

from a large prospective study, which have implications for the

management of early syphilis and expected outcomes after ther-

apy. The CDC’s guidelines for treatment of sexually transmitted

diseases [2] have categorized serological follow-up on the basis of

stages of infection, but the additional effect of the baseline non-

treponemal titer on response to treatment should be considered.
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