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1  |  INTRODUC TION

Syphilis is a bacterial infection caused by Treponema pallidum, first 
described in the late 15th century (Ghanem et al., 2020). It is consid-
ered to be one of the most common sexually transmitted infections 
(STI) worldwide, with about 6 million new cases each year among 
adolescents and adults (Newman et al., 2015). The prevalence 
rates have varied and have increased considerably across different 
nations and populations in the last decades (Kenyon et al., 2016; 
Schmidt et al., 2019). The lowest estimated prevalence in high-
income countries is 0.2%, while in middle and low-income econo-
mies, it ranges from 0.3% to 1.3% (Kitayama et al., 2017). Evidence 
demonstrated that rates across the world have declined since the 

advent of penicillin. However, in countries of Sub-Saharan Africa, 
the incidence has persisted at very high levels compared to other lo-
cations (Kenyon et al., 2016). In Latin America, chronological trends 
have revealed that syphilis has become well settled in some metro-
politan areas of Brazil and Argentina and highly prevalent in other 
large cities (Zoni et al., 2013).

Syphilis can be considered congenital or acquired. The former 
occurs through mother to child transmission. The latter is trans-
mitted by blood transfusion or sexual contact (Forrestel et al., 
2020). Depending on the time elapsed after exposure to the bac-
teria, acquired syphilis is categorized as primary, secondary, early 
nonprimary nonsecondary, and late or unknown duration syphilis 
(Forrestel et al., 2020). The clinical manifestations of syphilis are 
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Abstract
Objective: To report the clinicopathologic features of acquired oral syphilis cases in 
South American countries.
Materials and Methods: Clinical data were retrospectively collected from the re-
cords of 18 oral diagnostic services in Argentina, Brazil, Chile, Colombia, Venezuela, 
Uruguay, and Peru. Serologies of nontreponemal and treponemal tests were used for 
diagnosis.
Results: The series comprised 339 cases of acquired oral syphilis. Secondary syphi-
lis ranked as the most common stage (86.7%). Lesions were more frequent among 
males (58.0%) and young adults with a mean age of 33.3 years. Individuals aged 20–
29 years were most affected (35.3%). The most commonly involved sites were the 
tongue (31.6%), lip/labial commissure (25.1%), and hard/soft palate (20.4%). Clinically, 
acquired oral syphilis usually presented as mucous patches (28.4%), papules (25.7%), 
and ulcers (18.1%). Skin manifestations occurred in 67.7% of individuals, while lym-
phadenopathy and fever were observed in 61.3% and 11.6% of all subjects, respec-
tively. Most patients were treated with the benzathine penicillin G antibiotic.
Conclusion: This report validates the spread of acquired oral syphilis infection among 
young adults in South America. Our directives include accessible diagnostic tools for 
proper disease screening, surveillance, and counselling of affected individuals, espe-
cially in low- and middle-income countries.

K E Y W O R D S
acquired syphilis, oral mucosa, public health, sexually transmitted infections, syphilis, 
Treponema pallidum
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protean and can mimic other diseases, usually showing mucocuta-
neous involvement, including lesions in the oral cavity (de Arruda 
et al., 2021; Forrestel et al., 2020; Lampros et al., 2021; Matias et al., 
2020; Schuch et al., 2019; Smith et al., 2021; Thums et al., 2021). 
Nevertheless, diagnosing acquired syphilis through oral manifesta-
tions can be difficult and can lead to misdiagnosis or underdiagnosis 
(de Arruda et al., 2021; Schuch et al., 2019). Considering that the 
number of documented positive syphilis cases may be underesti-
mated, about 500 cases of acquired oral syphilis (AOS) have been 
described in the literature (Lampros et al., 2021; Matias et al., 2020; 
Schuch et al., 2019; Smith et al., 2021; Thums et al., 2021). Although 
the largest number of reported cases of AOS came from North and 
South America (Matias et al., 2020; Schuch et al., 2019; Thums et al., 
2021), collaborative studies are still very scarce.

It is difficult to estimate the global burden of syphilis precisely be-
cause of the frequently asymptomatic nature of the infection, the ab-
sence of reliable and accessible diagnostic tools impairing adequate 
screening and poor surveillance in many countries, as well as issues 
regarding notification (Adawiyah et al., 2021; Korenromp et al., 2019; 
Schuch et al., 2019). If syphilis is not fully addressed, this disease can 
increase vulnerability to HIV, lead to pregnancy complications, and 
have an impact on the spread of the chain of STI (Adawiyah et al., 
2021; Korenromp et al., 2018, 2019). Since acquired syphilis indeed 
requires attention in terms of public health policies and diagnostic 
strategies, epidemiological studies gathering data from referral ser-
vices provide more accurate information for these goals.

In the present study, we report cases of AOS diagnosed at 18 
referral services in seven South American countries. As far as we 
know, this is the first multicenter study documenting cases of AOS 
in Argentina, Brazil, Chile, Colombia, Venezuela, Uruguay, and Peru. 
The study also provides a discussion of clinical and demographic 
data, as well as the management of the disease globally.

2  |  MATERIAL S AND METHODS

2.1  |  Study design, participating countries, and 
ethical issues

This multicenter retrospective study was conducted in seven South 
American countries. Cases of AOS were obtained from a consor-
tium of 18 referral services of oral diagnosis in Brazil (Universidade 
Federal do Rio de Janeiro, Universidade do Estado do Rio de Janeiro, 
and Universidade Federal Fluminense, Rio de Janeiro; Universidade 
Federal de Minas Gerais and Pontifícia Universidade Católica de 
Minas Gerais, Belo Horizonte; Universidade Estadual de Campinas, 
Piracicaba; Universidade Federal do Pará, Belém; Private Pathology 
Laboratory, Aracaju), Argentina (Universidad Nacional de Córdoba, 
Córdoba; Hospital Señor del Milagro, Salta; and Hospital Alemán, 
Buenos Aires), Chile (Universidad Mayor and Universidad Andrés 
Bello, Santiago; Universidad de Valparaíso, Valparaíso), Colombia 
(Universidad de Cartagena, Cartagena), Venezuela (Universidad 

Central de Venezuela, Caracas), Uruguay (Universidad de la 
República, Montevideo), and Peru (Universidad Peruana Cayetano 
Heredia, Lima). This study was approved by the local Ethics 
Committee (#10723019.0.1001.514). Patient anonymity was en-
sured in accordance with the Declaration of Helsinki.

2.2  |  Sample

Data collection took place in December 2020. Data were extracted 
from information provided by the clinician in the referral services 
on patients' records as follows: data about the affected individu-
als such as sex, age, risk factors for STI (drug users, multiple part-
ners, sex workers, and whether the patient was a man who had sex 
with men [MSM]), and human immunodeficiency virus (HIV) status. 
The characteristics of the oral lesions were described in terms of 
anatomical location (buccal mucosa, floor of the mouth, gingiva/
alveolar ridge, hard/soft palate, lip/labial commissure, oropharynx/
tonsil/uvula, tongue, and vestibule), stage of the disease (primary, 
secondary, early nonprimary nonsecondary, and late or unknown 
duration syphilis) (Forrestel et al., 2020), clinical aspects, and clini-
cal differential diagnosis. The latter was categorized into infectious 
diseases, potentially malignant oral disorders, malignant neoplasms, 
immune-mediated diseases, and others. When available, data on 
manifestations on the skin, relevant medical history (fever and lym-
phadenopathy), and treatment provided were also recorded.

2.3  |  Diagnostic rendering

Syphilis was diagnosed based on the criteria of the Centers for 
Disease Control and Prevention, which include significant clinical 
features such as localized or diffuse mucocutaneous lesions as-
sociated with double-positive serological results of a treponemal 
assay (T.  pallidum particle agglutination assay [TP-PA], fluorescent 
treponemal antibody absorption [FTA abs], enzyme immunoassay 
[EIA], and a nontreponemal assay, the venereal disease research lab-
oratory [VDRL] test; or the rapid plasma reagin [RPR] test) (Centers 
for Disease Control & Prevention, 2015).

Microscopic evaluation of hematoxylin and eosin-stained slides 
and immunohistochemical analysis for the detection of T. pallidum 
were available in some cases, as serological confirmation of syphilis 
may have been preceded an oral biopsy in order to rule out other 
conditions. Records without specific information on the diagnosis of 
syphilis were excluded.

2.4  |  Data analysis

Descriptive and quantitative data analysis was conducted using the 
Statistical Package for the Social Sciences (SPSS) software, version 
25.0 (SPSS Inc., Armonk, NY, USA).
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3  |  RESULTS

3.1  |  General information and population 
characteristics

A total of 339 cases of AOS were included in the study. Figure 1 
illustrates the distribution of cases in South America. Summarized 
and detailed information about the cases of each country is re-
ported in Tables S1 and S2, respectively. Argentina (44.5%) and 
Brazil (40.7%) were the countries with the highest number of 
AOS cases. The survey was conducted on 196 (58.0%) male and 
142 (42.0%) female individuals. The male-to-female ratio was 
1.4:1. Mean age was 33.3  ±  13.4  years (range: 8–86  years), and 
the age group most represented was that of individuals between 
20 and 29 years (35.3%). The majority of AOS lesions occurred in 
one anatomical location (56.8%). Tongue (31.6%), lip/labial com-
missure (25.1%), and hard/soft palate (20.4%) were the sites most 
commonly affected. The diagnosis of secondary syphilis was es-
tablished in 86.7% (n = 281) of the cases, followed by the primary 
stage in 12% (n = 39), and unknown duration or late stage (tertiary) 
in 0.9% (n = 3) of the cases. One case was of an early nonprimary 
nonsecondary syphilis (0.3%).

3.2  |  Clinical features of primary syphilis

In 33/38 cases of primary syphilis, one anatomical site (86.8%) was 
involved. In one case, information on anatomical location was una-
vailable. The lip/labial commissure (41.5%) and tongue (30.2%) were 
the main affected locations (Figure 2). The most common clinical 
presentation of the primary stage was an ulcer (chancre) (n = 27/38; 
71.0%). While 15/18 (83.3%) of the affected individuals revealed 
lymphadenopathy and 1/10 (10%) had fever, no one had cutaneous 
manifestations.

3.3  |  Clinical features of secondary syphilis

Regarding cases of secondary syphilis, 50.5% (n  =  142) affected 
one site, followed by 21.0% (n = 59) affecting two sites, and 20.3% 
(n = 57) and 8.2% (n = 23) of cases affecting three or more sites. The 
tongue (31.0%) was the most commonly affected site, followed by 
lip/labial commissure (23.6%), and hard/soft palate (21.7%) (Figure 3). 
Clinically, secondary syphilis presented mainly as mucous patches 
(31.5%), papules (27.6%), and/or reddish spots (15.4%). Cutaneous 
manifestations were observed in 61/181 (33.7%) of the individuals 
(Figure 4). Lymphadenopathy was observed in 119/200 (59.5%) of 
the patients, while 110/114 (96.5%) subjects did not develop fever.

3.4  |  Clinical features of unknown duration or late 
(tertiary) syphilis

All three (0.9%) cases affected male individuals who were 35, 55, and 
57 years old. Two cases presented as gumma affecting the dorsum 
of the tongue, while one case involved the palate and neighboring 
regions. Clinically, the latter case exhibited palate perforation and 
involvement of the nasal cavity (Figure 5). No individual had been 
infected with HIV. Tuberculosis and malignant neoplasms were listed 
as differential diagnoses for the lesions affecting the tongue, while 
lymphoma, leishmaniasis, and cocaine induction were considered for 
palatal bone perforation.

3.5  |  Differential diagnosis and 
microscopic findings

Oral biopsies followed by microscopic analysis were performed in 
114/290 cases (39.3%) (Table S1) under a wide list of clinical diag-
nostic hypotheses, including infectious diseases (38.6%), oral poten-
tially malignant disorders (14.0%), malignant neoplasms (12.1%), and 
immune-mediated diseases (10.1%) (Table S3). Histological sections 
revealed subepithelial and perivascular lymphoid infiltrate com-
posed predominantly by plasma cells in a connective tissue covered 
by hyperplastic to ulcerated oral epithelium with marked inflamma-
tory exocytosis. T. pallidum was detected by immunohistochemistry 
in nine cases (Figure 6).

F I G U R E  1  An overview of the distribution of cases of acquired 
oral syphilis across South America (n = 339)
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3.6  |  Associated factors and treatment

Seventy-four patients (21.8%) reported factors associated with 
sexually transmitted syphilis. Most of them reported having had un-
protected sex/oral sex (67.6%), multiple partners (17.6%), drug use 
(9.4%), MSM (2.7%), and being sex workers (2.7%). Information re-
garding HIV status was available for 224 individuals; of these, 44 
(19.6%) were HIV positive. Most patients were treated with ben-
zathine penicillin G (n  =  113/119; 97.4%). Three patients received 
doxycycline due to a history of penicillin allergy (Table S1).

4  |  DISCUSSION

Syphilis has had a substantial impact on several at-risk populations 
over time. Studies have shown an expansion of acquired syphilis 
globally, including increased numbers in Latin America (Kenyon et al., 
2016; Marques Dos Santos et al., 2020; Newman et al., 2015; Zoni 
et al., 2013). In Brazil, upward trends in the frequency of syphilis 
have been observed in all municipalities and in the five macroregions 
between 2007 and 2017 (Marques Dos Santos et al., 2020). In China, 
an annual percentage change of 16.3% was estimated for syphilis 
from 2004 to 2013 (Yang et al., 2017). Conversely, in the United 
Kingdom, there was an increase in the diagnosis of syphilis among 
MSM and a decrease among non-MSM and women (Mohammed 
et al., 2016). This study reports the larger series of AOS cases from 
South America to date, with most patients being represented by 
young adult men with oral manifestations of syphilis in the second-
ary stage at the time of diagnosis. The results are in line with previ-
ous studies (Lampros et al., 2021; Leuci et al., 2013; Matias et al., 
2020; Schuch et al., 2019; Smith et al., 2021; Thums et al., 2021). 
The findings were also consistent across a broad spectrum of mani-
festations of oral syphilis, particularly in secondary-stage infections, 
mimicking a variety of other diseases that affect the oral cavity (de 
Arruda et al., 2021; Lampros et al., 2021; Schuch et al., 2019).

Herein, individuals of all age groups were infected with AOS. 
However, about 60% of cases occurred in patients in the third and 
fourth decades of life, as also previously reported (Schuch et al., 
2019; Thums et al., 2021). Interestingly, adolescents were equally af-
fected in terms of the number of cases compared with individuals in 
their 40s and 50s. In part, sexual initiation occurring in adolescence 
may reasonably explain this finding, as a recent study demonstrated 
that age (16–25  years), lower socioeconomic class, smoking habit, 
not wearing a condom during the first sexual intercourse, and hav-
ing had a same-sex sexual experience were associated with syphilis 
(Kops et al., 2019). Unfortunately, an isolated case of an 8-year-old 
boy was registered in one of the services. According to Long (2020), 
the vast majority of AOS cases in pediatric patients are caused by 
sexual transmission, in situations that arise as a result of sexual 
abuse or aggression by an infected adult against a young individual, 
mainly in underprivileged areas. In this respect, it is difficult, partic-
ularly for oral health practitioners, to notify legal authorities about 
child sexual abuse, unless there is irrefutable evidence to support 
the claim. Thus, these remarks suggest that strict measures should 
be taken to raise social awareness of this issue among children, their 
parents, and caregivers (Long, 2020).

Since 2000, the increase in the rates of primary and secondary 
syphilis in the United States has been largely related to a rise in rates 
among men (Schmidt et al., 2019). Although in the current study, 
men were slightly more affected than women, a French series re-
vealed a marked predilection for men, representing 95% of the sur-
vey (Lampros et al., 2021). Likewise, in a recent report by Smith and 
collaborators (2021), only one of the 19 individuals affected by AOS 
was a woman. Another study stressed that affected males are older 
than females (Thums et al., 2021); however, the data reported herein 
contrast with all of these findings. Interestingly, when analyzing data 
from Argentina and Brazil, countries with the highest rates of AOS, 
men ranked first among affected individuals. We believe that all the 
circumstances mentioned above may be the reasons why men are 
more affected than women. However, what also draws attention in 

F I G U R E  2  Clinical aspects of the primary stage of acquired oral syphilis. (a) Syphilitic chancre as a solitary ulcer with a red base and 
irregular raised borders in the lateral border and dorsum of the tongue. (b) Single ulcerated lesion with base infiltration and hardened high 
margins in the mandibular alveolar mucosae. (c) Single erythematous ulcer with base infiltration and greyish-white color in the right upper lip

(a) (b) (c)
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this scenario is the trend of affected women. Of note, the number 
of cases of syphilis among Brazilian women aged 15–49 years is pro-
portionately higher than the global prevalence (Barbosa et al., 2021). 
Linked to this, socioeconomic variables such as low levels of school-
ing were frequent in this population, as also reported in Argentina, 
China, and the United States (Barbosa et al., 2021; Korenromp et al., 
2018). Nonetheless, cultural influence should not be ruled out, since 
regions in South America still have taboos about women's sexual 
activity and routine screening as well as stigmas attached to their 
reproductive health (Chandra-Mouli et al., 2019).

Trends and increases in syphilis, in particular AOS, are associated 
with different factors, but the underlying determinants of infection 
continue to be unprotected oral sex, multiple sexual partners, MSM, 
and HIV co-infection (Kenyon et al., 2016; Schmidt et al., 2019; 
Zoni et al., 2013). These findings are contemporary and represent 
a substantial burden on the health and well-being of young adults 

(Forrestel et al., 2020). Evidence indicates that MSM are dispropor-
tionately affected by syphilis, with a significant number of cases 
diagnosed in recent years (Schmidt et al., 2019; Solomon & Mayer, 
2015). However, in the present study, this issue sparks off an inter-
esting debate. First, the vast majority of individuals did not report 
whether there had been any risk factor associated with the infection. 
In Brazil, for example, the prevalence of self-reported discrimination 
against young MSM adults is high and can influence vulnerability 
to HIV, increasing exposure to risky sexual behaviors (Magno et al., 
2019). Second, the figures of positive cases of syphilis can be un-
derestimated, as the number of nonshows at services to obtain the 
results of the requested tests is high (Schuch et al., 2019). Although 
European countries have used partner notification as one of a series 
of measures to control STI since the early 1900s (Lowndes et al., 
2004), in South America, compulsory notification has only been ap-
plied to acquired syphilis very recently, with government regulations 

F I G U R E  3  Clinical aspects of the 
secondary stage of acquired oral syphilis. 
(a) Irregular mucous patches exhibiting a 
greyish-white color covering the ventrum 
of the tongue. (b) Exuberant mucous 
patches covering the dorsum and the 
lateral border of the tongue. Lesions 
showing yellowish-white and reddish 
ulcers of different sizes. (c) Extensive 
mucous patches with erythematous 
areas in the region of the right labial 
commissure and buccal mucosa showing 
greyish-white and reddish ulcers. (d) In 
the left labial commissure region, note the 
presence of mucous patches exhibiting 
yellowish-white and reddish ulcers with a 
fibrinous pseudomembrane. (e) Extensive 
irregular mucous patches of greyish-white 
color surrounded by a reddish halo in 
the retromolar region, buccal mucosa, 
soft palate, uvula, and tonsils. Note that 
the adjacent patches fuse and a sinuous 
appearance resembling a “snail-track 
is formed”. (f) In the soft palate, uvula, 
and tonsils, note the irregular and 
extensive mucous patches of greyish-
white and reddish color with surrounding 
erythematous areas

(a) (b)

(c) (d)

(e) (f)
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set in place in Peru in 2009, in Brazil in 2010, and in Uruguay in 
2013 (Cabrera et al., 2019; Marques Dos Santos et al., 2020). Yet, 
mandatory syphilis notifications in other countries of this continent 
are still deficient (Zoni et al., 2013). This certainly implies a scarcity 
of screening for other STI, leading to inaccurate information about 
HIV-infected individuals, for instance (Schuch et al., 2019). On the 
other hand, it is speculated that the low frequency of HIV patients in 

AOS studies can be attributed to the fact that these individuals are 
monitored by an infectious disease physician, who is quite likely to 
diagnose syphilis in the early stages (Thums et al., 2021).

In this study, about 90% of individuals with AOS were in the 
secondary stage of the disease. Oral manifestations of secondary 
syphilis are typically painful and multiple and can be accompanied 
by skin eruptions. The duration of signs and symptoms varies from 4 
to 10 weeks (de Arruda et al., 2021; Little, 2005). Herein, the most 
common oral lesions observed were mucous patches, papules, or ul-
cers. Isolated or multiple sites were involved, including the tongue, 
lip, and labial commissure, as well as the palate, as also observed 
in a previous study (Schuch et al., 2019). Moreover, coexisting le-
sions in the oral cavity and neighboring regions with clinical signs 
of lymphadenopathy were detected in the individuals of this series. 
Indeed, syphilitic lymphadenitis is still a relevant differential diagno-
sis of cervical lymphadenopathy, through rarely clinically suspected 
(Ikenberg et al., 2010).

Data on 39 individuals with primary syphilis were also provided 
in the current study. Overall, typical oral lesions taking place at this 
stage were ulcerated and single (chancre), with base infiltration and 
hardened high margins associated with a low frequency of lymph-
adenopathy and the absence of cutaneous manifestations (Leuci 
et al., 2013; Schuch et al., 2019). A low number of cases of primary 
syphilis has been reported in the literature, with percentages rang-
ing from 2.8% to 17% of the entire series samples (Leuci et al., 2013; 

F I G U R E  4  Clinical aspects of the secondary stage of acquired syphilis. (a) Irregular erythematous plaque in the palate. (b) Regression of 
the lesion with the benzathine penicillin G antibiotic treatment. (c, d) In palmoplantar involvement, note erythematous-brownish papules and 
plaques surrounded by a desquamation collarette (Biett's collar)

(a) (c)

(d)

(b)

F I G U R E  5  Clinical aspects of unknown duration or late (tertiary) 
syphilis. A 35-year-old man with asymptomatic anterior palatal 
perforation. He was diagnosed with syphilis at the age of 17
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Thums et al., 2021). A review that compiled single cases of AOS also 
demonstrated that 55% were secondary syphilis, whereas 12.9% 
of the cases were individuals in the primary stage of the disease 
(Schuch et al., 2019). This is certainly due to the fact that primary 
syphilis becomes clinically evident 3–90  days after the initial ex-
posure, and the infection can be completely asymptomatic (Little, 
2005; Schuch et al., 2019). Lastly, three cases of unknown duration 
or late syphilis, also known as tertiary syphilis, were demonstrated 
in this series. They are generally documented in low-income coun-
tries. Considering that the incubation period lasts more than 1 year 
and can be as long as 25–30 years, complications and morbidity are 
expected at this stage (Little, 2005).

The differential diagnosis of AOS might consider a plethora of 
erythematous and erosive lesions, nodular/papular lesions, gray or 
white lesions, and ulcerative lesions (de Arruda et al., 2021; Schuch 
et al., 2019). In this study, oral health providers listed a variety of 
diagnostic possibilities, including infectious diseases, oral potentially 
malignant disorders, and malignancies. Although the diagnosis of 

AOS is not straightforward, several approaches to the detection of 
T. pallidum are available (Centers for Disease Control & Prevention, 
2015; de Arruda et al., 2021). However, serological tests continue 
to be the gold standard (Lampros et al., 2021; Schuch et al., 2019; 
Thums et al., 2021). Meanwhile, silver staining or immunohisto-
chemistry may be used for tissue sections, since histopathological 
findings are nonspecific and mimic other conditions (Smith et al., 
2021).

Concerning the treatment of AOS, the medication regimens used 
in South American countries and in patients of this series are aligned 
with the guidelines of CDC endorsing that the mainstay of therapy 
is parenteral penicillin G (Centers for Disease Control & Prevention, 
2015; Ghanem et al., 2020). A concentration of penicillin above 
0.018 mg/L is considered treponemicidal, but this drug is very effi-
cient in early syphilis and less effective in advanced stages (Ficarra & 
Carlos, 2009). However, with the global shortage and rising costs of 
penicillin, alternative treatment options, including cefixime, for the 
management of early syphilis have emerged (Stafylis et al., 2021). 

F I G U R E  6  Histopathological and immunohistochemical aspects of the secondary stage of acquired oral syphilis. (a, b) Low power 
view of the lesion showing stratified squamous epithelium of irregular thickness with a pseudoepitheliomatous pattern and a plasmacytic 
inflammatory infiltrate on the connective tissue with the presence of a microabscess. (c) High-power photomicrograph showing details of a 
predominantly plasma cellular infiltrate (hematoxylin and eosin stain; a, ×4; b, ×10; and c, ×40). (d) Numerous spirochetes showing positivity 
for the T. pallidum antibody (DAB; ×100)

(a) (b)

(c) (d)
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Considering that AOS remains a public health conundrum, especially 
in low- and middle-income economies (Kenyon et al., 2016; Newman 
et al., 2015; Zoni et al., 2013), continuous investments in these coun-
tries are encouraged (Ghanem et al., 2020; Schmidt et al., 2019). 
Hence, evidence suggests that testing is a key strategy for the pre-
vention and treatment of HIV and syphilis in low- and middle-income 
countries (Adawiyah et al., 2021). Likewise, syphilis vaccine devel-
opment will complement syphilis prevention initiatives with a public 
health focus in order to offer a two-pronged approach to curbing the 
spread of the disease worldwide (Cameron, 2018).

Limitations of the present study included the fact that the fol-
low-up of affected individuals was unfeasible since the investigation 
involved only diagnostic data from oral diagnosis services. After the 
diagnosis, patients are usually referred to hospitals in their respec-
tive countries for investigation of other STI and adequate treatment 
of AOS. Some data were missing, a fact inherent to the retrospective 
nature of the present study. Also, the frequency of the disease at a 
population level seems to be dependent on various additional fac-
tors, including socioeconomic and cultural factors, so that the prev-
alence and incidence cannot be accurately estimated. Therefore, we 
strongly emphasize that the notification of AOS in South America 
is important for the implementation of preventive measures and an 
early diagnosis that may lead to more effective treatments and bet-
ter outcomes for this population.

In summary, this multicenter study highlights the spread of 
AOS infection among individuals of both sexes in South America. 
Availability of diagnostic tools for adequate disease screening, sur-
veillance, and counseling of affected individuals should be directives 
included in health policies of low- and middle-income countries.

ACKNOWLEDG EMENTS
This study was supported by Coordenação de Aperfeiçoamento 
de Pessoal de Nível Superior (CAPES, Finance Code 001), Brazil. 
We thank Conselho Nacional de Desenvolvimento Científico e 
Tecnológico (CNPq), Brazil. Mrs. E. Greene provided English editing 
of the manuscript.

CONFLIC T OF INTERE S T
None to declare.

AUTHOR CONTRIBUTION
Bruno Augusto Benevenuto Benevenuto de Andrade: 
Conceptualization; Data curation; Formal analysis; Funding acquisition; 
Investigation; Methodology; Project administration; Visualization; 
Writing-original draft; Writing-review & editing. José Alcides 
Almeida de Arruda: Conceptualization; Data curation; Formal analy-
sis; Methodology; Project administration; Supervision; Validation; 
Visualization; Writing-original draft; Writing-review & editing. 
Gerardo Gilligan: Conceptualization; Data curation; Methodology; 
Writing-original draft; Writing-review & editing. Eduardo David 
Piemonte: Conceptualization; Data curation; Writing-original 
draft; Writing-review & editing. Rene Panico: Conceptualization; 
Data curation; Funding acquisition; Investigation; Writing-review 

& editing. Ignacio Molina Ávila: Conceptualization; Methodology; 
Supervision; Visualization; Writing-original draft; Writing-review & 
editing. Juan Martin Pimentel Sola: Conceptualization; Data cura-
tion; Project administration; Writing-original draft; Writing-review & 
editing. Martha Cecilia Carmona Lorduy: Conceptualization; Formal 
analysis; Investigation; Visualization; Writing-original draft; Writing-
review & editing. Stella Pupo Marrugo: Conceptualization; Data 
curation; Investigation; Methodology; Writing-original draft; Writing-
review & editing. Angélica Sofia Sánchez Tatis: Conceptualization; 
Methodology; Project administration; Writing-original draft; Writing-
review & editing. Laura Cecilia Werner: Conceptualization; Project 
administration; Visualization; Writing-original draft; Writing-review 
& editing. Aline Abrahão: Conceptualization; Methodology; Project 
administration; Supervision; Visualization; Writing-review & edit-
ing. Michelle Agostini: Investigation; Methodology; Project ad-
ministration; Supervision; Writing-original draft; Writing-review 
& editing. Luisa Buoro: Formal analysis; Project administration; 
Visualization; Writing-original draft; Writing-review & editing. 
Monica Simoes Israel: Formal analysis; Investigation; Methodology; 
Project administration; Supervision; Writing-original draft; Writing-
review & editing. Nathália de Almeida Freire: Conceptualization; 
Methodology; Visualization; Writing-original draft; Writing-review 
& editing. Lucas Ambrósio Lima: Conceptualization; Methodology; 
Visualization; Writing-review & editing. Thamiris Abrantes: Formal 
analysis; Supervision; Writing-original draft; Writing-review & edit-
ing. John Lennon Cunha: Conceptualization; Formal analysis; Project 
administration; Validation; Visualization; Writing-original draft; 
Writing-review & editing. Maria Eduarda Pérez-de-Oliveira: Project 
administration; Supervision; Writing-original draft; Writing-review & 
editing. Ana Luiza Oliveira Correa Roza: Data curation; Methodology; 
Project administration; Writing-original draft; Writing-review & edit-
ing. Pablo Agustin Vargas: Conceptualization; Methodology; Project 
administration; Supervision; Visualization; Writing-original draft; 
Writing-review & editing. Marcio Ajudarte Lopes: Data curation; 
Methodology; Project administration; Supervision; Visualization; 
Writing-original draft; Writing-review & editing. Alan R Santos-
Silva: Data curation; Formal analysis; Methodology; Project ad-
ministration; Validation; Writing-original draft; Writing-review & 
editing. Oslei Paes de Almeida: Conceptualization; Investigation; 
Methodology; Visualization; Writing-original draft; Writing-review & 
editing. Flávia Sirotheau Pontes: Methodology; Project administra-
tion; Writing-original draft; Writing-review & editing. Hélder Antônio 
Rebelo Pontes: Data curation; Methodology; Project administration; 
Supervision; Writing-original draft; Writing-review & editing. Benjamin 
Martínez Rondanelli: Conceptualization; Project administration; 
Writing-original draft; Writing-review & editing. Mariana Villarroel-
Dorrego: Conceptualization; Formal analysis; Methodology; Project 
administration; Writing-original draft; Writing-review & editing. 
Ronell Bologna-Molina: Conceptualization; Methodology; Project 
administration; Supervision; Writing-original draft; Writing-review 
& editing. Nathalie Derderian: Methodology; Project administration; 
Visualization; Writing-original draft; Writing-review & editing. Celeste 
Sánchez-Romero: Conceptualization; Data curation; Methodology; 



10  |    de ANDRADE et al.

Project administration; Writing-original draft; Writing-review & ed-
iting. Lucas Guimaraes Abreu: Conceptualization; Formal analysis; 
Methodology; Writing-original draft; Writing-review & editing. Felipe 
Paiva Fonseca: Conceptualization; Methodology; Project administra-
tion; Writing-original draft; Writing-review & editing. Ricardo Alves 
de Alves Mesquita: Conceptualization; Data curation; Methodology; 
Project administration; Writing-original draft; Writing-review & ed-
iting. Ricardo Santiago Gomez: Conceptualization; Data curation; 
Methodology; Supervision; Validation; Writing-original draft; Writing-
review & editing. René Martínez Flores: Methodology; Project ad-
ministration; Visualization; Writing-original draft; Writing-review 
& editing. Wilson Alejandro Delgado Azañero: Conceptualization; 
Data curation; Formal analysis; Resources; Writing-original draft; 
Writing-review & editing. Adriana Terezinha Neves Novellino Alves: 
Conceptualization; Project administration; Writing-original draft; 
Writing-review & editing. Simone de Queiroz Chaves Lourenço: 
Investigation; Methodology; Project administration; Writing-original 
draft; Writing-review & editing. Carolina Coimbra: Methodology; 
Project administration; Writing-original draft; Writing-review & ed-
iting. Giovanni Augusto Castanheira Polignano: Project administra-
tion; Supervision; Writing-original draft; Writing-review & editing. 
José Narciso Rosa Assunção Júnior: Conceptualization; Supervision; 
Writing-original draft; Writing-review & editing. Giovanna Ribeiro 
Souto: Conceptualization; Supervision; Writing-original draft; Writing-
review & editing. Paulo Eduardo Alencar de Souza: Conceptualization; 
Supervision; Writing-original draft; Writing-review & editing. 
Martinho Campolina Rebello Horta: Conceptualization; Supervision; 
Writing-original draft; Writing-review & editing. Wilfredo Alejandro 
González-Arriagada: Conceptualization; Methodology; Supervision; 
Writing-original draft; Writing-review & editing. Mário Romañach: 
Investigation; Methodology; Project administration; Visualization; 
Writing-original draft; Writing-review & editing.

PEER RE VIE W
The peer review history for this article is available at https://publo​
ns.com/publo​n/10.1111/odi.13963.

ORCID
Bruno Augusto Benevenuto de Andrade   https://orcid.
org/0000-0002-3259-606X 
José Alcides Almeida de Arruda   https://orcid.
org/0000-0002-6599-3950 
Gerardo Gilligan   https://orcid.org/0000-0002-5201-1444 
Eduardo Piemonte   https://orcid.org/0000-0001-5955-1139 
René Panico   https://orcid.org/0000-0001-6427-1254 
Ignacio Molina Ávila   https://orcid.org/0000-0002-5269-3254 
Martha Cecilia Carmona Lorduy   https://orcid.
org/0000-0003-3066-2219 
Stella Pupo Marrugo   https://orcid.org/0000-0001-5897-0542 
Laura Cecilia Werner   https://orcid.org/0000-0003-3601-9902 
Aline Corrêa Abrahão   https://orcid.org/0000-0002-3397-3234 
Michelle Agostini   https://orcid.org/0000-0002-3648-337X 

Mônica Simões Israel   https://orcid.org/0000-0002-9234-7903 
Nathália de Almeida Freire   https://orcid.
org/0000-0002-3053-0665 
Lucas Ambrósio Lima   https://orcid.org/0000-0003-0013-2962 
Thamiris de Castro Abrantes   https://orcid.
org/0000-0002-9382-912X 
John Lennon Silva Cunha   https://orcid.
org/0000-0002-0679-8485 
Maria Eduarda Pérez-de-Oliveira   https://orcid.
org/0000-0003-3265-2671 
Ana Luiza Oliveira Corrêa Roza   https://orcid.
org/0000-0002-4463-9602 
Pablo Agustin Vargas   https://orcid.org/0000-0003-1840-4911 
Marcio Ajudarte Lopes   https://orcid.org/0000-0001-6677-0065 
Alan Roger Santos-Silva   https://orcid.org/0000-0003-2040-6617 
Oslei Paes de Almeida   https://orcid.org/0000-0003-2002-8003 
Hélder Antônio Rebelo Pontes   https://orcid.
org/0000-0002-7609-8804 
Mariana Villarroel-Dorrego   https://orcid.
org/0000-0002-0596-1527 
Ronell Bologna-Molina   https://orcid.org/0000-0001-9755-4779 
Celeste Sánchez-Romero   https://orcid.
org/0000-0001-5365-2692 
Lucas Guimarães Abreu   https://orcid.org/0000-0003-2258-8071 
Felipe Paiva Fonseca   https://orcid.org/0000-0002-6657-4547 
Ricardo Alves Mesquita   https://orcid.org/0000-0003-3207-4007 
Ricardo Santiago Gomez   https://orcid.org/0000-0001-8770-8009 
René Martínez-Flores   https://orcid.org/0000-0002-0800-8117 
Adriana Terezinha Neves Novellino Alves   https://orcid.
org/0000-0002-3665-6568 
Simone de Queiroz Chaves Lourenço   https://orcid.
org/0000-0001-7970-8754 
Giovanna Ribeiro Souto   https://orcid.org/0000-0003-3617-8794 
Paulo Eduardo Alencar Souza   https://orcid.
org/0000-0001-5166-1982 
Martinho Campolina Rebello Horta   https://orcid.
org/0000-0003-0192-5614 
Wilfredo Alejandro González-Arriagada   https://orcid.
org/0000-0002-0563-4948 
Mário José Romañach   https://orcid.org/0000-0002-7853-5916 

R E FE R E N C E S
Adawiyah, R. A., Saweri, O. P. M., Boettiger, D. C., Applegate, T. L., 

Probandari, A., Guy, R., Guinness, L., & Wiseman, V. (2021). The 
costs of scaling up HIV and syphilis testing in low- and middle-
income countries: A systematic review. Health Policy and Planning, 
36(6), 939–954.

Barbosa, M. D. S., Lima, L. A. D., Ribeiro, S. M., Croda, J., Queiroz, J. H. F. 
D. S., Ortolani, L. G., Negrão, F. J., Souza, E. C., Silva, K. E. D., Souza, 
R. O. D., & Simionatto, S. (2021). Epidemiological study in Brazilian 
women highlights that syphilis remains a public health problem. 
Revista do Instituto De Medicina Tropical De Sao Paulo, 63, e4.

Cabrera, S., Silveira, M. F., Visconti, A., García, F., Aguirre, R., Ponce de 
Leon, R. G., Quian, J., & Serruya, S. J. (2019). Lessons about the 

https://publons.com/publon/10.1111/odi.13963
https://publons.com/publon/10.1111/odi.13963
https://orcid.org/0000-0002-3259-606X
https://orcid.org/0000-0002-3259-606X
https://orcid.org/0000-0002-3259-606X
https://orcid.org/0000-0002-6599-3950
https://orcid.org/0000-0002-6599-3950
https://orcid.org/0000-0002-6599-3950
https://orcid.org/0000-0002-5201-1444
https://orcid.org/0000-0002-5201-1444
https://orcid.org/0000-0001-5955-1139
https://orcid.org/0000-0001-5955-1139
https://orcid.org/0000-0001-6427-1254
https://orcid.org/0000-0001-6427-1254
https://orcid.org/0000-0002-5269-3254
https://orcid.org/0000-0002-5269-3254
https://orcid.org/0000-0003-3066-2219
https://orcid.org/0000-0003-3066-2219
https://orcid.org/0000-0003-3066-2219
https://orcid.org/0000-0001-5897-0542
https://orcid.org/0000-0001-5897-0542
https://orcid.org/0000-0003-3601-9902
https://orcid.org/0000-0003-3601-9902
https://orcid.org/0000-0002-3397-3234
https://orcid.org/0000-0002-3397-3234
https://orcid.org/0000-0002-3648-337X
https://orcid.org/0000-0002-3648-337X
https://orcid.org/0000-0002-9234-7903
https://orcid.org/0000-0002-9234-7903
https://orcid.org/0000-0002-3053-0665
https://orcid.org/0000-0002-3053-0665
https://orcid.org/0000-0002-3053-0665
https://orcid.org/0000-0003-0013-2962
https://orcid.org/0000-0003-0013-2962
https://orcid.org/0000-0002-9382-912X
https://orcid.org/0000-0002-9382-912X
https://orcid.org/0000-0002-9382-912X
https://orcid.org/0000-0002-0679-8485
https://orcid.org/0000-0002-0679-8485
https://orcid.org/0000-0002-0679-8485
https://orcid.org/0000-0003-3265-2671
https://orcid.org/0000-0003-3265-2671
https://orcid.org/0000-0003-3265-2671
https://orcid.org/0000-0002-4463-9602
https://orcid.org/0000-0002-4463-9602
https://orcid.org/0000-0002-4463-9602
https://orcid.org/0000-0003-1840-4911
https://orcid.org/0000-0003-1840-4911
https://orcid.org/0000-0001-6677-0065
https://orcid.org/0000-0001-6677-0065
https://orcid.org/0000-0003-2040-6617
https://orcid.org/0000-0003-2040-6617
https://orcid.org/0000-0003-2002-8003
https://orcid.org/0000-0003-2002-8003
https://orcid.org/0000-0002-7609-8804
https://orcid.org/0000-0002-7609-8804
https://orcid.org/0000-0002-7609-8804
https://orcid.org/0000-0002-0596-1527
https://orcid.org/0000-0002-0596-1527
https://orcid.org/0000-0002-0596-1527
https://orcid.org/0000-0001-9755-4779
https://orcid.org/0000-0001-9755-4779
https://orcid.org/0000-0001-5365-2692
https://orcid.org/0000-0001-5365-2692
https://orcid.org/0000-0001-5365-2692
https://orcid.org/0000-0003-2258-8071
https://orcid.org/0000-0003-2258-8071
https://orcid.org/0000-0002-6657-4547
https://orcid.org/0000-0002-6657-4547
https://orcid.org/0000-0003-3207-4007
https://orcid.org/0000-0003-3207-4007
https://orcid.org/0000-0001-8770-8009
https://orcid.org/0000-0001-8770-8009
https://orcid.org/0000-0002-0800-8117
https://orcid.org/0000-0002-0800-8117
https://orcid.org/0000-0002-3665-6568
https://orcid.org/0000-0002-3665-6568
https://orcid.org/0000-0002-3665-6568
https://orcid.org/0000-0001-7970-8754
https://orcid.org/0000-0001-7970-8754
https://orcid.org/0000-0001-7970-8754
https://orcid.org/0000-0003-3617-8794
https://orcid.org/0000-0003-3617-8794
https://orcid.org/0000-0001-5166-1982
https://orcid.org/0000-0001-5166-1982
https://orcid.org/0000-0001-5166-1982
https://orcid.org/0000-0003-0192-5614
https://orcid.org/0000-0003-0192-5614
https://orcid.org/0000-0003-0192-5614
https://orcid.org/0000-0002-0563-4948
https://orcid.org/0000-0002-0563-4948
https://orcid.org/0000-0002-0563-4948
https://orcid.org/0000-0002-7853-5916
https://orcid.org/0000-0002-7853-5916


    |  11de ANDRADE et al.

reliability of congenital syphilis and vertical HIV transmission data 
learned from case reviews in Uruguay: A cross-sectional study. 
BMC Pregnancy and Childbirth, 19(1), 400. https://doi.org/10.1186/
s1288​4-019-2516-z

Cameron, C. E. (2018). Syphilis vaccine development: Requirements, 
challenges, and opportunities. Sexually Transmitted Diseases, 45(9S 
Suppl 1), S17–S19. https://doi.org/10.1097/OLQ.00000​00000​
000831

Centers for Disease Control and Prevention (2015). Sexually transmitted 
diseases treatment guidelines. Retrieved from https://www.cdc.gov/
std/tg201​5/syphi​lis.htm

Chandra-Mouli, V., Ferguson, B. J., Plesons, M., Paul, M., Chalasani, S., 
Amin, A., & Engel, D. M. C. (2019). The political, research, program-
matic, and social responses to adolescent sexual and reproductive 
health and rights in the 25 years since the international confer-
ence on population and development. Journal of Adolescent Health, 
65(6S), S16–S40. https://doi.org/10.1016/j.jadoh​ealth.2019.09.011

de Arruda, J. A. A., do Valle, I. B., Mesquita, R. A., & Silva, T. A. (2021). 
Oral syphilis. Journal of the American Academy of Dermatology, 84(2), 
e101–e102. https://doi.org/10.1016/j.jaad.2020.09.067

Ficarra, G., & Carlos, R. (2009). Syphilis: The renaissance of an old dis-
ease with oral implications. Head and Neck Pathology, 3(3), 195–206. 
https://doi.org/10.1007/s1210​5-009-0127-0

Forrestel, A. K., Kovarik, C. L., & Katz, K. A. (2020). Sexually acquired 
syphilis: Historical aspects, microbiology, epidemiology, and clini-
cal manifestations. Journal of the American Academy of Dermatology, 
82(1), 1–14. https://doi.org/10.1016/j.jaad.2019.02.073

Ghanem, K. G., Ram, S., & Rice, P. A. (2020). The modern epidemic of 
syphilis. The New England Journal of Medicine, 382(9), 845–854. 
https://doi.org/10.1056/NEJMr​a1901593

Ikenberg, K., Springer, E., Bräuninger, W., Kerl, K., Mihic, D., Schmid, S., 
Schmitt, A., Yeginsoy, S., Bode, B., & Weber, A. (2010). Oropharyngeal 
lesions and cervical lymphadenopathy: Syphilis is a differential di-
agnosis that is still relevant. Journal of Clinical Pathology, 63(8), 731–
736. https://doi.org/10.1136/jcp.2010.077586

Kenyon, C. R., Osbak, K., & Tsoumanis, A. (2016). The global epidemi-
ology of syphilis in the past century - a systematic review based 
on antenatal syphilis prevalence. PLOS Neglected Tropical Diseases, 
10(5), e0004711. https://doi.org/10.1371/journ​al.pntd.0004711

Kitayama, K., Segura, E. R., Lake, J. E., Perez-Brumer, A. G., Oldenburg, 
C. E., Myers, B. A., Pourjavaheri, P., Okorie, C. N., Cabello, R. L., & 
Clark, J. L. (2017). Syphilis in the Americas: A protocol for a sys-
tematic review of syphilis prevalence and incidence in four high-
risk groups, 1980–2016. Systematic Review, 6(1), 195. https://doi.
org/10.1186/s1364​3-017-0595-3

Kops, N. L., Bessel, M., Hohenberger, G. F., Benzaken, A., & Wendland, 
E. (2019). Self-reported syphilis and associated factors among 
Brazilian young adults: findings from a nationwide survey. The 
Brazilian Journal of Infectious Diseases, 23(4), 274–277. https://doi.
org/10.1016/j.bjid.2019.06.009

Korenromp, E. L., Mahiané, S. G., Nagelkerke, N., Taylor, M. M., Williams, 
R., Chico, R. M., Pretorius, C., Abu-Raddad, L. J., & Rowley, J. (2018). 
Syphilis prevalence trends in adult women in 132 countries - esti-
mations using the spectrum sexually transmitted infections model. 
Scientific Reports, 8(1), 11503. https://doi.org/10.1038/s4159​8-
018-29805​-9

Korenromp, E. L., Rowley, J., Alonso, M., Mello, M. B., Wijesooriya, N. 
S., Mahiané, S. G., Ishikawa, N., Le, L.-V., Newman-Owiredu, M., 
Nagelkerke, N., Newman, L., Kamb, M., Broutet, N., & Taylor, M. M. 
(2019). Global burden of maternal and congenital syphilis and as-
sociated adverse birth outcomes-Estimates for 2016 and progress 
since 2012. PLoS One, 14(2), e0211720. https://doi.org/10.1371/
journ​al.pone.0211720

Lampros, A., Seta, V., Gerhardt, P., Isnard, C., Husson, C., & Dupin, N. 
(2021). Oral forms of secondary syphilis: An illustration of the 
pitfalls set by the great imitator. Journal of the American Academy 

of Dermatology, 84(2), 348–353. https://doi.org/10.1016/j.
jaad.2020.04.089

Leuci, S., Martina, S., Adamo, D., Ruoppo, E., Santarelli, A., Sorrentino, R., 
Favia, G., & Mignogna, M. D. (2013). Oral Syphilis: A retrospective 
analysis of 12 cases and a review of the literature. Oral Diseases, 
19(8), 738–746. https://doi.org/10.1111/odi.12058

Little, J. W. (2005). Syphilis: An update. Oral Surgery, Oral Medicine, Oral 
Pathology, Oral Radiology and Endodontics, 100(1), 3–9. https://doi.
org/10.1016/j.tripl​eo.2005.03.006

Long, F. Q. (2020). Acquired syphilis in children: A widely neglected 
public health issue. Pediatric Dermatology, 37(2), 316. https://doi.
org/10.1111/pde.14114

Lowndes, C. M., Fenton, K. A., & European Surveillance of STI's Network 
(2004). Surveillance systems for STIs in the European Union: Facing 
a changing epidemiology. Sexually Transmitted Infections, 80(4), 
264–271. https://doi.org/10.1136/sti.2004.010389

Magno, L., Silva, L. A. V. D., Guimarães, M. D. C., Veras, M. A. S. M., 
Deus, L. F. A., Leal, A. F., Knauth, D. R., Brito, A. M., Rocha, G. M., 
Lima, L. N. G. C., Kendall, C., Motta-Castro, A. R. C., Kerr, L. R. F. 
S., Mota, R. M. S., Merchan-Hamann, E., Dourado, I. C., & Brazilian 
HIV/MSM Surveillance Group (2019). Discrimination based on 
sexual orientation against MSM in Brazil: A latent class analysis. 
Revista Brasileira De Epidemiologia, 22(Suppl 1), e190003. https://
doi.org/10.1590/1980-54972​0190003

Marques Dos Santos, M., Lopes, A. K. B., Roncalli, A. G., & Lima, K. C. 
(2020). Trends of syphilis in Brazil: A growth portrait of the trepone-
mic epidemic. PLoS One, 15(4), e0231029. https://doi.org/10.1371/
journ​al.pone.0231029

Matias, M. D. P., Jesus, A. O., Resende, R. G., Caldeira, P. C., & Aguiar, 
M. C. F. (2020). Diagnosing acquired syphilis through oral lesions: 
The 12 year experience of an oral medicine center. Brazilian Journal 
of Otorhinolaryngology, 86(3), 358–363. https://doi.org/10.1016/j.
bjorl.2018.12.010

Mohammed, H., Mitchell, H., Sile, B., Duffell, S., Nardone, A., & Hughes, 
G. (2016). Increase in sexually transmitted infections among men 
who have sex with men, England, 2014. Emerging Infectious Diseases, 
22(1), 88–91. https://doi.org/10.3201/eid22​01.151331

Newman, L., Rowley, J., Vander Hoorn, S., Wijesooriya, N. S., Unemo, 
M., Low, N., Stevens, G., Gottlieb, S., Kiarie, J., & Temmerman, M. 
(2015). Global estimates of the prevalence and incidence of four 
curable sexually transmitted infections in 2012 based on system-
atic review and global reporting. PLoS One, 10(12), e0143304. 
https://doi.org/10.1371/journ​al.pone.0143304

Schmidt, R., Carson, P. J., & Jansen, R. J. (2019). Resurgence of syphilis in 
the United States: An assessment of contributing factors. Infectious 
Diseases, 12, 1178633719883282.

Schuch, L. F., da Silva, K. D., de Arruda, J., Etges, A., Gomes, A., Mesquita, 
R. A., Vasconcelos, A., & Tarquinio, S. (2019). Forty cases of ac-
quired oral syphilis and a review of the literature. International 
Journal of Oral and Maxillofacial Surgery, 48(5), 635–643. https://
doi.org/10.1016/j.ijom.2018.10.023

Smith, M. H., Vargo, R. J., Bilodeau, E. A., Anderson, K. M., Trzcinska, A., 
Canterbury, C. R., Fantasia, J. E., & Rawal, Y. B. (2021). Oral man-
ifestations of syphilis: A review of the clinical and histopathologic 
characteristics of a reemerging entity with report of 19 new cases. 
Head and Neck Pathology. https://doi.org/10.1007/s1210​5-020-
01283​-4. [Epub ahead of print].

Solomon, M. M., & Mayer, K. H. (2015). Evolution of the syphilis epi-
demic among men who have sex with men. Sex Health, 12(2), 96–
102. https://doi.org/10.1071/SH14173

Stafylis, C., Keith, K., Mehta, S., Tellalian, D., Burian, P., Millner, C., & 
Klausner, J. D. (2021). Clinical efficacy of cefixime for the treat-
ment of early syphilis. Clinical Infectious Diseases. https://doi.
org/10.1093/cid/ciab187. [Epub ahead of print].

Thums, M. A., Koth, V. S., de Figueiredo, M. A. Z., Cherubini, K., & Salum, 
F. G. (2021). Oral manifestations of syphilis: An epidemiological 

https://doi.org/10.1186/s12884-019-2516-z
https://doi.org/10.1186/s12884-019-2516-z
https://doi.org/10.1097/OLQ.0000000000000831
https://doi.org/10.1097/OLQ.0000000000000831
https://www.cdc.gov/std/tg2015/syphilis.htm
https://www.cdc.gov/std/tg2015/syphilis.htm
https://doi.org/10.1016/j.jadohealth.2019.09.011
https://doi.org/10.1016/j.jaad.2020.09.067
https://doi.org/10.1007/s12105-009-0127-0
https://doi.org/10.1016/j.jaad.2019.02.073
https://doi.org/10.1056/NEJMra1901593
https://doi.org/10.1136/jcp.2010.077586
https://doi.org/10.1371/journal.pntd.0004711
https://doi.org/10.1186/s13643-017-0595-3
https://doi.org/10.1186/s13643-017-0595-3
https://doi.org/10.1016/j.bjid.2019.06.009
https://doi.org/10.1016/j.bjid.2019.06.009
https://doi.org/10.1038/s41598-018-29805-9
https://doi.org/10.1038/s41598-018-29805-9
https://doi.org/10.1371/journal.pone.0211720
https://doi.org/10.1371/journal.pone.0211720
https://doi.org/10.1016/j.jaad.2020.04.089
https://doi.org/10.1016/j.jaad.2020.04.089
https://doi.org/10.1111/odi.12058
https://doi.org/10.1016/j.tripleo.2005.03.006
https://doi.org/10.1016/j.tripleo.2005.03.006
https://doi.org/10.1111/pde.14114
https://doi.org/10.1111/pde.14114
https://doi.org/10.1136/sti.2004.010389
https://doi.org/10.1590/1980-549720190003
https://doi.org/10.1590/1980-549720190003
https://doi.org/10.1371/journal.pone.0231029
https://doi.org/10.1371/journal.pone.0231029
https://doi.org/10.1016/j.bjorl.2018.12.010
https://doi.org/10.1016/j.bjorl.2018.12.010
https://doi.org/10.3201/eid2201.151331
https://doi.org/10.1371/journal.pone.0143304
https://doi.org/10.1016/j.ijom.2018.10.023
https://doi.org/10.1016/j.ijom.2018.10.023
https://doi.org/10.1007/s12105-020-01283-4
https://doi.org/10.1007/s12105-020-01283-4
https://doi.org/10.1071/SH14173
https://doi.org/10.1093/cid/ciab187
https://doi.org/10.1093/cid/ciab187


12  |    de ANDRADE et al.

study in the Southern Brazil. Australian Dental Journal. https://doi.
org/10.1111/adj.12834. [Epub ahead of print].

Yang, S., Wu, J., Ding, C., Cui, Y., Zhou, Y., Li, Y., Deng, M., Wang, C., 
Xu, K., Ren, J., Ruan, B., & Li, L. (2017). Epidemiological features of 
and changes in incidence of infectious diseases in China in the first 
decade after the SARS outbreak: An observational trend study. The 
Lancet Infectious Diseases, 17(7), 716–725. https://doi.org/10.1016/
S1473​-3099(17)30227​-X

Zoni, A. C., González, M. A., & Sjögren, H. W. (2013). Syphilis in the most 
at-risk populations in Latin America and the Caribbean: A  sys-
tematic review. International Journal of Infectious Diseases, 17(2), 
e84–e92. https://doi.org/10.1016/j.ijid.2012.07.021

SUPPORTING INFORMATION
Additional supporting information may be found online in the 
Supporting Information section.

How to cite this article: de Andrade, B. A. B., de Arruda, 
J. A. A., Gilligan, G., Piemonte, E., Panico, R., Molina Ávila, I., 
Pimentel Sola, J. M., Carmona Lorduy, M. C., Pupo Marrugo, 
S., Sánchez Tatis, A. S., Werner, L. C., Abrahão, A. C., 
Agostini, M., Buoro, L., Israel, M. S., Freire, N. D. A., Lima, 
L. A., Abrantes, T. D. C., Cunha, J. L. S., … Romañach, M. J. 
(2021). Acquired oral syphilis: A multicenter study of 339 
patients from South America. Oral Diseases, 00, 1–12. 
https://doi.org/10.1111/odi.13963

https://doi.org/10.1111/adj.12834
https://doi.org/10.1111/adj.12834
https://doi.org/10.1016/S1473-3099(17)30227-X
https://doi.org/10.1016/S1473-3099(17)30227-X
https://doi.org/10.1016/j.ijid.2012.07.021
https://doi.org/10.1111/odi.13963

