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Syphilis is a sexually transmitted disease caused by the spirochete Treponema pallidum. Recently, there has been a global re-
surgence of syphilis cases. In South Korea, the reported rate of syphilis steadily increased from 1.93 per 100,000 individuals 
in 2011 to 3.41 per 100,000 individuals in 2019. Notably, the incidence of the disease has been rising sharply among men 
in their 20s and 30s since 2016. Diagnosing syphilis based on its stage is complex and time-consuming. The combination of 
nontreponemal and treponemal tests has long been the cornerstone of syphilis diagnosis. Automated versions of nontrepo-
nemal tests and treponemal immunoassays have replaced the traditional manual nontreponemal and treponemal tests. Addi-
tionally, traditional direct methods, such as dark-field microscopy and silver staining, have been replaced by polymerase chain 
reaction testing and immunohistochemistry. Point-of-care tests are promising tools that facilitate the rapid and easy diagnosis 
of active syphilis. To ensure the proper diagnosis and control of syphilis, a comprehensive surveillance system and a thorough 
understanding and appropriate interpretation of diagnostic tests are necessary.
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INTRODUCTION

Syphilis is a sexually transmitted infection (STI) caused by 
the bacterium Treponema pallidum subspecies pallidum. 
The global incident cases of syphilis increased from 8.8 mil-
lion in 1990 to 14.1 million in 2019 [1]. The World Health 
Organization (WHO) estimated that 8 million incident cases 
of active syphilis were acquired by individuals aged 15–49 
years in 2022 [2]. Clinical presentation of syphilis varies by 
stage. Primary syphilis typically presents as a single painless 
ulcer (chancre) at the site of inoculation. In contrast, sec-
ondary syphilis presented systemic features, including skin 
rash, mucocutaneous lesions, and lymphadenopathy [3]. Ter-
tiary syphilis can present with cardiovascular involvement, 
gummatous lesions, general paresis, and tabes dorsalis [3]. 

Asymptomatic latent infections are frequently detected by 
serological testing during health checkups or preoperative 
blood tests. Asymptomatic syphilis within one year of infec-
tion is referred to as early latent syphilis, whereas infections 
beyond one year are classified as late latent syphilis [3].

Syphilis is primarily diagnosed based on serological tests. 
This method has been used for over 100 years since it was 
first reported by Wassermann et al. in 1906 [4]. Recent up-
dates in diagnostic testing include increased automation, 
the shift from traditional to reverse algorithms, and the po-
tential for point-of-care (POC) testing [5-7]. Traditional direct 
detection methods have been replaced by newer technolo-
gies. Specifically, dark-field microscopy and silver staining 
methods have been replaced by polymerase chain reaction 
(PCR) testing and immunohistochemistry [5-8]. Understand-
ing and correctly interpreting recently used diagnostic tests 
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is crucial for optimal management. Here, we review the 
changes in the epidemiology of syphilis in South Korea and 
major developed regions, such as the United States, Japan, 
and Europe, as well as recent advancements in syphilis diag-
nostic techniques. The diagnosis of congenital syphilis and 
neurosyphilis is not discussed here.

EPIDEMIOLOGY

South Korea
In South Korea, the syphilis surveillance system monitors 
highly contagious primary and secondary syphilis cases, as 
well as congenital syphilis—a major global cause of fetal and 
neonatal complications [9]. The system has undergone sev-
eral changes that complicate the assessment of long-term 
trends. It operated as a sentinel surveillance system from 
2001 to 2010, shifted to mandatory reporting from 2011 to 
2019, and reverted to a sentinel system from 2020 to 2023. 
In 2024, it returned to mandatory reporting because of the 

substantial psychological and economic burden of syphilis 
on the public and rising syphilis trends in neighboring coun-
tries such as Japan, China, and Taiwan [9]. Additionally, in 
the post–COVID-19 period, there has been a potential risk 
of syphilis importation from these countries, underscoring 
the need for enhanced surveillance. The reporting scope has 
expanded from three categories—primary, secondary, and 
congenital syphilis—to five, now including early latent syph-
ilis, which is transmissible, and tertiary syphilis, which can 
cause severe disease [9].

Figure 1 illustrates the reported cases and incidence rates 
of syphilis between 2011 and 2024. This figure was creat-
ed using data on reported syphilis cases obtained from the 
Infectious Diseases Surveillance Yearbook [10-14]. The inci-
dence rate is calculated by dividing the number of reported 
cases by the mid-year population, which is obtained from 
the resident registration data provided by the National Sta-
tistical Office [15]. Between 2011 and 2019, the overall rate 
increased from 1.93 to 3.41 cases per 100,000 persons. 
Notably, since 2016, a sharp increase has been observed 

Figure 1. Total syphilis cases and sex-specific rates in South Korea, 2011–2024.
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Early latent - - - - - - - - - - - - - 1,220
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www.kjim.org


244 www.kjim.org

The Korean Journal of Internal Medicine Vol. 41, No. 2, March 2026

https://doi.org/10.3904/kjim.2025.213

among males in their 20s and 30s; however, this trend has 
not been evident among females (Fig. 2). Individuals with 
HIV–syphilis coinfection may account for a substantial pro-
portion of syphilis cases. Using the National Health Insurance 
claims database, one study reported a steady increase in the 
prevalence of HIV infection from 2008 to 2016. In that co-
hort, 49.8% (4,278/8,592) of men and 32.2% (258/801) of 
women living with HIV were co-infected with syphilis [16].

The incidence rates of syphilis from 2020 to 2023 are dif-
ficult to compare directly with those of previous periods, 
owing to changes in the surveillance system. Despite these 

limitations, the number of reported cases increased steadily 
during this period, rising from 330 in 2020 to 416 in 2023 
(Fig. 1). In 2024, 2,790 cases of syphilis were reported, with 
2,177 cases in males (78.0%) and 613 cases in females 
(22.0%). These 2,790 cases comprised 983 primary, 524 
secondary, 51 tertiary, 1,220 early latent, and 12 congen-
ital syphilis cases. The significant increase in 2024 might be 
influenced by the transition to mandatory surveillance, the 
expansion of the scope of reportable diseases, and the end 
of the COVID-19 pandemic. Additionally, all positive test re-
sults are now mandatorily reported to public health centers, 

Figure 2. Age-specific syphilis incidence per 100,000 among males and females in South Korea, 2011–2024.
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facilitating the identification of previously missed cases and 
likely contributing to a reduction in underreporting. Con-
genital syphilis demonstrated a declining trend from 40 cas-
es in 2011 to 12 cases in 2024.

Japan
Japan experienced a substantial increase in the syphilis in-
cidence rate from 2011 to 2023, increasing 18.7-fold from  
0.65 to 12.11 cases per 100,000 individuals (Fig. 3A) [17,18]. 
From 2011 to 2023, syphilis incidence rate surged 15.4-fold 
in men (from 1.04 to 16.05 per 100,000) and 31.0-fold in 
women (from 0.27 to 8.37 per 100,000), indicating a steep-
er rise in women than in men. The increase in female cases 
was also accompanied by an increase in congenital syphilis 
cases—from six in 2011 to 37 in 2023 [19,20]. Among male 
patients, the proportions of men who have sex with men 
(MSM) and men who have sex with women only (MSW) 
were similar before 2015. However, MSW surpassed MSM 
in 2015 and increased steadily, accounting for 82.6% of 
male cases with known transmission routes in 2023 [19,20].

United States
In the United States, the incidence of primary and secondary 
syphilis increased from 4.5 to 15.8 per 100,000 individuals 
between 2011 and 2023 (Fig. 3B) [21]. Similar to the trends 
in Japan, this increase was observed in men and women, 
with a more pronounced increase among women. During 
the same period, the incidence rate surged 2.9-fold in men 
(from 8.1 to 23.6 per 100,000 individuals) and 9.0-fold in 
women (from 0.9 to 8.1 per 100,000 individuals) [21]. From 
2014 to 2023, the proportion of MSM among primary and 
secondary syphilis cases decreased from 61.1% to 32.7%, 
while the proportion of MSW increased from 12.6% to 
24.2%, and the proportion of women increased from 9.2% 
to 26.0% [21]. The sharp increase in female cases coincided 
with a 9.1-fold increase in congenital syphilis, from 11.6 to 
105.8 per 100,000 live births between 2014 and 2023 [21].

Europe
According to data from the European Union (EU) and the 
European Economic Area (EEA), the syphilis incidence rate 
increased steadily from 4.6 per 100,000 in 2011 to 9.9 per 
100,000 in 2023 (Fig. 3C) [22-30]. The decrease in 2020 
was most likely due to the impact of the COVID-19 pan-
demic on high-risk populations and the reduced accessibility 
of STI services, as medical resources were diverted to the 

COVID-19 response. Data for the United Kingdom have not 
been included since 2020 because of its withdrawal from 
the EU [28]. The overall male-to-female ratio in 2023 was 
7.4:1, with rates of 17.6 cases per 100,000 individuals in 
men and 2.4 cases per 100,000 individuals in women. Un-
like in Japan and the United States, most (72%) syphilis cas-
es with known transmission routes were reported among 
MSM [30].

DIAGNOSTIC TESTS

Nontreponemal tests
Nontreponemal serological tests remain the primary screen-
ing method in South Korea. These tests are based on the re-
activity of serum from infected patients to lipoidal antigens 
containing cardiolipin, lecithin, and cholesterol, which are 
released by T. pallidum and damaged host cells [31]. Non-
treponemal serological tests include the Venereal Disease 
Research Laboratory (VDRL) test, rapid plasma reagin (RPR) 
card test, Unheated Serum Reagin (USR) test, and Toluidine 
Red Unheated Serum Test (TRUST). Nontreponemal tests 
have traditionally been used for initial syphilis screening be-
cause they are simple, rapid, and inexpensive. They are also 
used to evaluate the response to treatment because they 
are the only tests reported as quantitative values, a titer of 
antibody. An increase or decrease in titer (e.g., from 1:8 to 
1:32 or from 1:16 to 1:4) between two serial samples from 
the same patient is considered clinically significant [32]. Both 
tests should use the same serological method and manufac-
turer to ensure comparable results [6]. Titers decrease more 
rapidly after successful treatment but also gradually wane 
over time, even without treatment. These tests exhibit low 
sensitivity for primary and late syphilis. Biological false pos-
itives are not common (1% to 2%) but can occur in various 
situations (Table 1) [7,8].

Hospitals and institutions handling excessive specimens 
face challenges owing to the labor-intensive nature of man-
ual RPR tests. In South Korea, automated RPR tests have 
increasingly replaced traditional manual RPR card tests for 
syphilis screening. For optimal clinical interpretation, non-
treponemal tests should be reported as quantitative values 
or RPR titers. However, certain automated RPR tests have 
a narrow range of detectable titers (e.g., 1:40–1:64) and 
cannot provide titers beyond this range [6]. In such cases, 
manual RPR card tests are required to establish an endpoint 
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titer at the lower or upper bounds. Among automated RPR 
tests, the latex turbidimetric immunoassay (LTIA) is com-
monly used in South Korea, with notable examples being 
Mediace RPR (Sekisui Chemical Co., Ltd., Tokyo, Japan) and 

Hisens Auto RPR LTIA (HBi Co., Ltd., Anyang, Korea) [33]. 
Automated RPR tests often produce false-negative results at 
low RPR titers, and discrepancies can exist between RPR ti-
ters obtained from automated and manual tests. In a recent 

Figure 3. Total syphilis case counts and incidence rates in Japan (A), the United States (B), and European countries (C), 2011–2023. The 
total syphilis case count includes primary, secondary, latent, tertiary, and congenital syphilis in Japan; primary and secondary syphilis in the 
United States; and primary, secondary, and early latent syphilis in Europe.
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study comparing the manual RPR card test with the auto-
mated Mediace RPR test, 48 out of 190 samples (25%) that 
were positive manually were negative in the automated test 
[34]. All false negatives in the automated Mediace RPR test 
occurred within the manual RPR test range of 1:1–1:8 [34]. 
The probability of the RPR titers from both tests matching 
within a 2-fold dilution was 54% [34]. Compared to the 
manual RPR, which has been used for decades, research on 

the utility of automated RPR tests for assessing treatment re-
sponses is relatively limited. In one study on automated RPR 
tests, the serological response (a 4-fold or greater decrease 
in RPR titer) after one year of treatment was 77% and 79% 
for automated and manual tests, respectively [35]. Clinicians 
should be aware of whether the test results for patients are 
from manual or automated RPR tests. To evaluate patient 
treatment, the nontreponemal antibody titer should be de-
termined using the same type of test. Until more data are 
gathered regarding the utility of automated RPR tests in 
assessing treatment responses, we suggest using a manual 
RPR test.

Treponemal tests
Treponemal tests detect antibodies directed against trepo-
nemal antigens and are generally more specific than non-
treponemal tests, making them traditionally suitable as con-
firmatory tests for syphilis when nontreponemal tests are 
reactive [5]. In the absence of immunosuppression, a non-
reactive treponemal test generally indicates no past or pres-
ent infection. As the antibody titer in treponemal tests does 
not correlate with disease activity, these tests should not be 
used to evaluate treatment response or assess reinfection 
or relapse. Antibodies become detectable 2–4 weeks after 
exposure, making treponemal tests more sensitive in early 
infection compared to nontreponemal tests, which may not 
be reactive at this stage [31]. In immunocompetent patients, 
the antibodies detected in treponemal tests typically remain 
reactive for life, even after treatment. However, some indi-
viduals treated for primary syphilis may become seronega-
tive after two to three years [36,37].

Manual treponemal tests include the fluorescent anti-
body-absorption (FTA-ABS) test, T. pallidum hemaggluti-
nation assay (TPHA), microhemagglutination assay for T. 
pallidum (MHA-TP), and T. pallidum particle agglutination 
(TPPA) test [6,7,31,38]. The FTA-ABS test is an indirect im-
munofluorescent assay that uses slides fixed with an extract 
of T. pallidum. The TPHA and MHA-TP are indirect hem-
agglutination assays that utilize animal erythrocytes coated 
with T. pallidum antigen, which agglutinate with antitrepo-
nemal antibodies [6,7,31,38]. The TPPA test has replaced 
the MHA-TP and TPHA tests owing to its superior sensitivity 
and comparable specificity to the FTA-ABS test [31]. Histori-
cally, manual treponemal tests have been more labor-inten-
sive and expensive to perform than manual nontreponemal 
tests. Newer automated treponemal immunoassays, such as 

Table 1. Causes of false positive serological tests for syphilis 

[7,8]

Nontreponemal tests Treponemal tests

Advancing age Advancing age

Autoimmune diseases Autoimmune diseases

Rheumatoid arthritis Scleroderma

Polyarteritis nodosa Systemic lupus erythematosus

Systemic lupus erythematosus Thyroiditis

Thyroiditis Cirrhosis

Ulcerative colitis Drug addiction

Idiopathic thrombocytopenic 
purpura

Hyperglobulinemia

Drug addiction Immunizations

Immunizations Infections

Immunoglobulin abnormalities Brucellosis

Infections Genital herpes

Bacterial endocarditis Infectious mononucleosis

Brucellosis Leptospirosis

Chancroid Leprosy

Chickenpox Lyme disease

Hepatitis Malaria

Infectious mononucleosis Relapsing fever

Leprosy Yawsa)

Lymphogranuloma venereum Pintaa)

Measles Pregnancy

Mumps

Rickettsial disease

Tuberculosis

Pintaa)

Pneumococcal pneumonia

Viral pneumonia

Yawsa)

Malignancy

Pregnancy
a)Pinta and yaws are chronic, tropical skin diseases caused by 
Treponema carateum and Treponema pallidum subspecies 
pertenue, respectively.
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enzyme immunoassay (EIA) and chemiluminescence immu-
noassay (CIA), are less labor-intensive and more efficient, 
with rapid turnaround times [5]. Consequently, automated 
treponemal tests have been increasingly used instead of tra-
ditional manual treponemal tests. Most studies demonstrate 
a 91–100% correlation between treponemal immunoassay 
positivity and treponemal antibody positivity [39-44]. The T. 
pallidum latex agglutination (TPLA) method, which coats T. 
pallidum antigens onto latex particles and allows automat-
ed analysis, is used extensively in Japan and South Korea 
[45]. In South Korea, the use of TPPA has been decreasing, 
whereas that of automation-ready assays (CIA and TPLA) 
has been increasing [33,46]. In 2023, a survey of 231 insti-
tutions using treponemal tests revealed that CIA and TPLA 
accounted for 26.1% and 20.6%, respectively, whereas 
TPPA and FTA-ABS accounted for 19.0% and 4.7%, respec-
tively. The immunochromatographic assays are widely used 
for POC testing and accounted for 27.3% of all treponemal 
tests [33].

POC tests
Numerous POC syphilis tests are used globally in clinical 
and nonclinical environments [47-54]. Most of these tests 
are based on immunochromatography, allowing for visual 
confirmation of results within minutes in the field without 
requiring special equipment. However, they detect trepo-
nemal antibodies and cannot distinguish between active 
and prior infections. Some POC tests can be used to test 
for syphilis and HIV simultaneously [53,54]. The POC syph-
ilis tests approved by the US FDA are considerably limited, 
and research on their performance has primarily focused on 
these approved tests [54,55]. One study showed that the 
DualPath Platform (DPP) HIV-Syphilis Assay (Chembio Di-
agnostic Systems, Inc., Medford, NY, USA) demonstrated a 
sensitivity and specificity of 98.7% and 100%, respectively 
[54]. In a meta-analysis of the Syphilis Health Check (Trinity 
Biotech, Bray, Ireland), which includes data from 10 pro-
spective studies, the pooled sensitivity and specificity were 
87.7% and 96.7%, respectively [55].

Direct Detection tests
Direct methods can be used to provide a definitive diagnosis 
of syphilis. As T. pallidum cannot be cultured in the labora-
tory, the organism must be identified through direct visu-
alization or detection in clinical specimens. Although dark-
field microscopy and direct fluorescent antibody testing can 

be used to detect the organism, they are not commonly 
used in clinical settings.

PCR tests, which are based on detecting various DNA tar-
get sequences, are more commonly used. Most laborato-
ry-developed PCR tests are based on the tp47 (tp074) or 
polA (tp0105) genes, with varying sensitivities depending on 
the stage of syphilis and specimen type [6]. The sensitivities 
have been reported as 72–95% for the exudate of primary 
syphilis lesions (i.e., chancres) collected by swab, whereas 
lower sensitivities of 20–86% have been reported for the 
exudate of secondary syphilis lesions [56]. In general, the 
sensitivity of PCR tests is higher than that of dark-field mi-
croscopy. In a European study comparing the two methods 
for diagnosing primary syphilis, the sensitivity was 87.5% 
for PCR and 66.7% for dark-field microscopy [57]. PCR tests 
show lower sensitivity when performed on blood (15–24%) 
than on mucosal specimens (82%) [58]. Recently, Aung et 
al. performed PCR using mucosal specimens among asymp-
tomatic contacts of individuals with syphilis, suggesting that 
it may be useful for early syphilis screening [59]. Notably, 
PCR tests amplify living and dead organisms.

APPROACH TO TESTING

Traditional algorithm
The traditional serological testing algorithm involves the use 
of a nontreponemal test (e.g., VDRL and RPR) for screen-
ing and, if reactive, confirmation with a treponemal test 
(Fig. 3). Confirmation using a treponemal test is necessary 
because of the possibility of false-positive nontreponemal 
tests associated with various diseases or conditions (Table 1). 
A combination of positive nontreponemal and treponemal 
test results usually indicates a new infection requiring treat-
ment (Table 2). In asymptomatic individuals, additional test-
ing is generally unnecessary if the initial nontreponemal test 
result is negative. For patients with signs and symptoms of 
early syphilis (e.g., ulcers and rashes), false-negative reac-
tions should be considered. False-negative tests can occur 
if testing is performed too early during the antibody forma-
tion process. Approximately 20–30% of patients presenting 
with a chancre have been reported to have a nonreactive 
nontreponemal test for syphilis [60,61]. False negatives can 
also occur because of the prozone effect in high-titer situ-
ations, such as in secondary syphilis. Prozone reactions oc-
cur because of the interference from high concentrations of 
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antibodies in a specimen. If secondary syphilis is suspected, 
but the nontreponemal test is nonreactive, clinicians should 
ask the laboratory about the possibility of the prozone effect 
and confirm the results through sample dilution [6]. Many 
hospitals in South Korea use automated RPR tests, which 
can process numerous specimens at a relatively low cost. 
The traditional algorithm has been validated using the man-
ual qualitative VDRL and RPR tests. Research on the diag-
nostic performance of initiating this algorithm with the au-
tomated RPR, predominantly used in South Korea, remains 
limited.

Reverse algorithm
The reverse algorithm was first proposed by the United 
States Centers for Disease Control and Prevention (CDC) in 
2008 [62]. This method uses an automated treponemal test 
(e.g., EIA or CIA) as the initial screening test, followed by a 
nontreponemal test if the treponemal test is reactive (Fig. 3) 
[63]. The reverse screening method resulted in more false 
positives than the traditional approach. However, it can 
detect syphilis in some additional patients with early, previ-
ously treated, and latent syphilis [64-66]. In low-prevalence 
populations, such as in the United States, where the syphilis 
seroprevalence was reported to be 0.71% in 2008, the posi-
tive predictive value of automated treoponemal tests ranges 
from 12% to 45%. However, this value can reach 90% as 
the prevalence of syphilis or the level of clinical suspicion 
increases in the population being tested [60,67]. In a Kore-
an study evaluating 24,681 samples using the automated 
RPR test and automated Mediace TPLA test, reverse screen-
ing detected more cases of syphilis (0.07% vs. 0.05%) but 
showed more false-positive results (0.64% vs. 0.13%) [68]. 
The automated Mediace TPLA test, used in South Korea 
and Japan, has sensitivity and specificity comparable to or 

slightly lower than those of the automated treponemal im-
munoassay [45,69]. In South Korea, automated trepone-
mal tests are substantially more expensive than automated 
RPR. Therefore, further research is necessary to determine 
whether implementing the reverse algorithm is cost-effec-
tive for syphilis screening and control.

INTERPRETATION OF SEROLOGICAL TESTING

Positive nontreponemal and positive 
treponemal test
For patients without a history of syphilis, these results usu-
ally indicate a new infection requiring treatment (Table 2). 
Although treponemal and nontreponemal tests can yield 
false positives, this occurrence is extremely rare (Table 1). 
For patients with a history of treated syphilis, a positive non-
treponemal test result may indicate an evolving response to 
treatment, reinfection, or relapse [31,32,70]. To differenti-
ate between these possibilities accurately, the current non-
treponemal titers should be compared with the titer at the 
time of treatment using the same test (VDRL or RPR), ideally 
in the same laboratory. After syphilis treatment, nontrepo-
nemal test titers usually decrease at least fourfold and typi-
cally revert to nonreactive titers within 12–24 months of the 
follow-up period. However, some patients may have non-
treponemal titers that decline ≥ 4-fold but do not become 
nonreactive [6,32]. This state is often referred to as the se-
rofast state and is most common in patients with late syph-
ilis and those with multiple episodes of syphilis [6,71,72]. 
In such situations, retreatment is usually not required un-
less there is evidence of reinfection or relapse. A fourfold 
or greater increase in titer following an adequate treatment 
response suggests reinfection or relapse [31,32,70]. Even 
without prior titer information, the presence of clinical signs 
or symptoms consistent with primary or secondary syphilis 
(e.g., ulcer and rash) should prompt consideration of rein-
fection.

Positive nontreponemal and negative 
treponemal test
The most common cause of a combination of positive 
nontreponemal and negative treponemal test results is a 
false-positive nontreponemal test (Table 2). Although the 
rate of false-positive reactions is generally low (1–2%), they 
can be related to numerous causes (Table 1) [7,8]. Pinta and 

Table 2. Interpretation of serological tests for syphilis

Nontreponemal  
tests

Treponemal 
tests

Interpretation

+ + Syphilis

+ – No syphilis (false positive)

– + Previous treated syphilis
Very early syphilis
Late syphilis

– – No syphilis
Very early syphilis
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yaws are chronic tropical skin diseases caused by Trepone-
ma carateum and T. pallidum subspecies pertenue, re-
spectively, which can produce false-positive results [73,74]. 
Acute false-positive reactions last less than six months and 
can be associated with acute infectious diseases, such as 
hepatitis, infectious mononucleosis, viral pneumonia, chick-
enpox, measles, other viral infections, or malaria. They may 
also occur after recent immunizations and during pregnancy 
[8]. Chronic false-positive reactions persist for more than six 
months and may be caused by various factors, such as auto-
immune disorders (including systemic lupus erythematosus), 
immunoglobulin abnormalities, narcotic addiction, aging, 
leprosy, and malignancies [8]. False positives generally occur 
at low titers (≤ 1:8) but can also happen at high nontrepo-
nemal titers (> 1:8), complicating the differentiation from 
true positives [8].

Positive treponemal test and negative 
nontreponemal test
A combination of a positive treponemal test and a negative 
nontreponemal test can occur during initial screening with 
a treponemal test, as illustrated in the reverse algorithm 
in Figure 3. In South Korea, these results can be obtained 
when both tests are performed simultaneously. For patients 

with a history of treated syphilis, this discordant result re-
flects an evolving response post-treatment and does not 
require additional treatment. For patients without a history 
of syphilis treatment, these results may appear in the early 
or late stages of syphilis (Table 2). If clinical manifestations 
suggest primary or secondary syphilis, such as a chancre or 
rash, the nontreponemal test should be repeated to check 
for reactivity, and presumptive treatment should be initiat-
ed. In the absence of signs or symptoms indicative of syphi-
lis, the possibility of late latent syphilis should be considered. 
In these cases, a different treponemal test than the one ini-
tially performed should be conducted. For example, if a CIA 
test was initially performed, an FTA-ABS or TPPA test can 
be conducted (Fig. 3). If the second treponemal test result is 
positive, treatment for late latent syphilis should be admin-
istered. If the second treponemal test is negative, the first 
treponemal test may have been a false positive (Table 1). In 
a study conducted in low-prevalence settings, most patients 
with a positive CIA test followed by negative RPR and TPPA 
results had an initial treponemal CIA test that was a false 
positive [40].

Figure 4. Serological screening algorithms for syphilis, as recommended by the U.S. Centers for Disease Control and Prevention (CDC) [6]. 
RPR, rapid plasma regain; VDRL, Venereal Disease Research Laboratory; EIA, enzyme immunoassay; CIA, chemiluminescence immunoas-
say; TPPA, Treponoma pallidum particle agglutination.

Reactive Nonreactive

Reactive

Reactive

Nonreactive

Nonreactive

Reverse sequence algorithm

Treponemal serologic test 
(e.g., EIA or CIA)

Nontreponemal serologic test 
(Qualitative RPR or VDRL)

Previously treated or 
untreated syphilis

Previously treated or 
untreated syphilis

Syphilis is unlikely

Second treponemal serologic test

Syphilis is unlikely

Traditional algorithm

Reactive Nonreactive

Reactive Nonreactive

Nontreponemal serologic test 
(Qualitative RPR or VDRL)

Treponemal serologic test

Previously treated or 
untreated syphilis

Syphilis is unlikely
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CONCLUSION

The recent resurgence of syphilis in South Korea under-
scores the need to implement effective diagnostic methods 
and algorithms tailored to the Korean context. With the in-
creasing incidence of syphilis among sexually active men, 
more targeted control and behavioral interventions may be 
essential. This increase could potentially expand to sexually 
active women, as observed in Japan and the United States, 
necessitating the proactive development of control strate-
gies. Recent advancements in serological testing, including 
increased automation, POC testing, and a shift from tradi-
tional methods to reverse algorithms, have been significant. 
Despite these technological advancements, further research 
is necessary to evaluate the effectiveness of these tests in 
screening, diagnosing, and controlling the disease in South 
Korea. 
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