TITLE:

Clinical perspectives of Treponema pallidum
subsp. Endemicum infection in adults,
particularly men who have sex with men in
the Kansai area, Japan: A case series

AUTHOR(S):

Shinohara, Koh; Furubayashi, Keiichi; Kojima, Yoko;
Mori, Haruyo; Komano, Jun; Kawahata, Takuya

CITATION:

Shinohara, Koh ...[et al]. Clinical perspectives of Treponema pallidum subsp. Endemicum
infection in adults, particularly men who have sex with men in the Kansai area, Japan: A
case series. Journal of Infection and Chemotherapy 2022, 28(3): 444-450

ISSUE DATE:
2022-03

URL:
http://hdl.handle.net/2433/285593

RIGHT:

© 2021 Japanese Society of Chemotherapy and The Japanese
Association for Infectious Diseases. Published by Elsevier Ltd.;. This is
an open access article under the CC BY-NC-ND license.

RPRFHWMIERYKFD bV %
Al

KURENAI

Kyoto University Research Information Repository



A Self-archived copy in
Kyoto University Research Information Repository
https://repository.kulib.kyoto-u.ac.jp

K 5

RBAEFHERY LS b %I
KYOTO UNIVERSITY !

KURENAI

Kyoto University Research Information Repository

Journal of Infection and Chemotherapy 28 (2022) 444-450

Contents lists available at ScienceDirect

Journal of Infection and Chemotherapy

o %

ELSEVIER

journal homepage: www.elsevier.com/locate/jic S

Case Report ' :.)

Check for

Clinical perspectives of Treponema pallidum subsp. Endemicum infection in [
adults, particularly men who have sex with men in the Kansai area, Japan:
A case series

Koh Shinohara ®" ", Keiichi Furubayashi ¢, Yoko Kojima ¢, Haruyo Mori ¢, Jun Komano °,
Takuya Kawahata ¢

& Department of Clinical Laboratory Medicine, Kyoto University Graduate School of Medicine, Kyoto, Japan
Y Department of Infectious Diseases, Kyoto City Hospital, Kyoto, Japan

¢ Sonezaki Furubayashi Clinic, Osaka, Japan

4 Osaka Institute of Public Health, Osaka, Japan

€ Osaka University of Pharmaceutical Sciences, Takatsuki, Japan

ARTICLE INFO ABSTRACT

Keywords: Bejel, caused by Treponema pallidum subsp. Endemicum (TEN), is a locally transmitted disease among children and
Bejel juveniles in hot and dry regions. The number of adult cases of TEN infection outside of endemic areas has
Syphili? recently increased. We clinically examined five cases of TEN infection among adult cases previously reported in
f/;ierxifotiﬁn:;laﬁ;fsmen Japan. TEN infection mainly developed among young to middle-aged men who have sex with men (MSM). The
Treponema pallidum subsp. Endemicum clinical features of cases of TEN infection were similar to those of primary- and secondary-stage T. pallidum
subsp. pallidum (TPA) infection. Genital lesions were common as the primary lesion. The clinical features and
laboratory parameters of cases of TEN infection were similar to those of TPA infection. Most of the isolated
strains had the A2058G mutation in 23S rDNA, which is responsible for resistance to macrolides. We also per-
formed the systemic literature review of the TEN cases outside the endemic countries. The recent reported cases
diagnosed with molecular methods shared the clinical features, occurred in young-to middle-aged sexually active
persons in urban areas of developed countries and often accompanied with genital lesions, which were distinct
from the classic description of bejel. This case series and the literature review provides important clinical insights
and will contribute to the clinical detection of this rarely identified disease in developed countries. The sur-
veillance of treponematoses, including TEN infection, using molecular diagnostic techniques is also warranted in
developed countries, for the purpose of grasping the epidemic situation and control the local transmission.

recent studies from France and Cuba that examined cases of TEN
infection among sexually-active male, especially among men who have

1. Introduction

All human treponematoses, including venereal syphilis, bejel
(endemic syphilis), pinta, and yaws, share similar clinical features that
are consistent with the genetic and antigenic relatedness of their etio-
logical agents [1,2]. Bejel, also known as “non-venereal treponemato-
ses”, is caused by Treponema pallidum subsp. Endemicum (TEN) [1].
Classically, bejel primarily affects children younger than 15 years of age
in dry hot areas, such as the Middle East [1,2]. The mode of transmission
of TEN is generally considered to be non-venereal, such as mucosal and
skin contact with eating utensils or drinking vessels [1,2]. However,

sex with men (MSM), suggested its transmission through sexual contact
[3-5]. We previously reported 5 cases of TEN infection among MSM in
Japan [6]. The findings obtained indicated the inclusion of TEN infec-
tion in T. pallidum subsp. pallidum (TPA) infections, such as venereal
syphilis, in developed countries, which were historically considered to
be bejel-free regions. Therefore, the clinical features of adult cases of
TEN infection outside of endemic areas need to be elucidated in more
detail. However, previous research focused on the epidemiological and
genetic aspects of the pathogen, and, thus, limited information is
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currently available on the clinical features of TEN infection in developed
countries. We herein report the clinical features of previously reported
cases of bejel [6], and also conducted a literature review on molecularly
diagnosed cases of TEN infection outside of endemic areas.

2. Case reports
2.1. Cases 1 and 2

Cases 1 and 2 were both males in their 20s, MSM, and had sexual
intercourse 6 months prior to presentation. They developed penile ulcers
or erosion (Fig. 1a), but did not exhibit systemic symptoms. They both
had negative serum rapid plasma reagin (RPR) and Treponema pallidum
latex agglutination (TPLA) tests, with values < 1.0 (RPR units (R.U.))
and <10.0 (titer units for anti-treponema antibodies (T.U.)), respec-
tively. Swab samples were collected from penile lesions. Both patients
were clinically diagnosed with primary syphilis and orally administered
amoxicillin for 3 and 2 weeks, respectively. Following the completion of
treatment, penile lesions had diminished in both cases.

2.2. Case 3

A male in his 40s presented with progressive bilateral neck swelling
over 6 weeks. The patient was MSM, had sexual intercourse within 6
months before presentation, and had never traveled outside of Japan.
Enlarged tonsils (Fig. 2a), bilateral cervical lymphadenopathy without
tenderness, and a diffuse maculopapular rash were detected in a phys-
ical examination. Magnetic resonance imaging revealed lymphadenop-
athy in Waldeyer’s ring and the cervical lymph nodes (Fig. 2b). Positron
emission tomography/computed tomography (PET-CT) showed intense
signals from Waldeyer’s ring and the cervical lymph nodes (Fig. 2c).
Since malignant lymphoma was suspected, cervical lymph node biopsy
was performed. In the pre-operation examination, the RPR and TPLA
tests were reactive. Specimens taken from the biopsied lymph node and
a pharyngeal swab were subjected to molecular diagnostic analyses.
T. pallidum was detected in both specimens via a polymerase chain
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reaction targeting TpN47 and polA. Malignancy was pathologically dis-
counted. Therefore, the patient was diagnosed with secondary syphilis
and the oral administration of amoxicillin was initiated. Ten days later,
amoxicillin was stopped because of skin eruptions and replaced with
doxycycline for 2 weeks. Enlargement of the bilateral tonsils and cer-
vical lymph nodes improved within 2 months. Temporal changes in
serological RPR and TPLA test results before and after the treatment are
shown in Table 1.

2.3. Case 4

A male in his 30s presented with multiple granulomas on the nose,
genital and perianal regions, non-itchy eruptions on the bilateral palms,
a penile ulcer and small nodules, and a reddish small nodule on the mons
pubis (Fig. 1c-e). The patient was MSM who had sexual intercourse
within 6 months before presentation. Serum RPR and TPLA values were
39.1 (R.U.) and 20,768 (T.U.), respectively. A specimen swabbed from
the penile ulcer was subjected to molecular diagnostic analyses. The
patient was diagnosed as secondary syphilis, and administered amoxi-
cillin orally for 4 weeks. Following the completion of treatment, skin
lesions had diminished in this case.

2.4. Case 5

Case 5 was a HIV-infected male being treated with anti-retroviral
therapy who was MSM and had sexual intercourse within 6 months
prior to presentation. The patient developed a penile ulcer (Fig. 1b).
Serum RPR and TPLA values were <1.0 (R.U.) and 35.7 (T.U.), respec-
tively. A specimen swabbed from the penile ulcer was subjected to
molecular diagnostic analyses. The patient was diagnosed with primary
syphilis, and oral administration of amoxicillin for one week was initi-
ated. Following the completion of treatment, the penile ulcer had
diminished in this case.

Summary of cases (Table 2).

The clinical features of the five cases with TEN infection were sum-
marized in Table 2. All cases were diagnosed as TEN infection using

Fig. 1. Penile erosion in Case 2 (a) and Case 5 (b). Small nodules on the penis (c), non-itchy eruptions on both palms (d), and multiple granulomas on the genital and

perianal regions (e) were observed in Case 4.
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Fig. 2. (Case 3): (a) A pharyngeal examination revealed bilaterally enlarged tonsils with a thin white mucous film on the right tonsil (arrow). (b) Magnetic resonance
(MR) imaging of the neck at presentation showing bilaterally enlarged tonsils (red arrow) and bilateral cervical lymphadenopathy, particularly on the right side
(yellow arrow). (c) Positron emission tomography/computed tomography (PET/CT) showing a high intensity signal on Waldeyer’s ring and the cervical lymph nodes

(red arrow).

Table 1

Temporal changes in RPR and TPLA titers before and after antibiotic therapy in Case 3.

Before 1 month after 4 months after 6 months after 12 months after 18 months after 24 months after
treatment treatment treatment treatment treatment treatment treatment
TPLA titer (T.  2370.0 1214.9 457.2 212.0 101.7 61.7 47.7
u)
RPR titer (R. 150.0 27.8 3.1 <1.0 <1.0 <1.0 <1.0
u)

Abbreviations; RPR: rapid plasma reagin, R.U.: RPR units, based on the WHO standard. One R.U. is equal to 0.4 IU and is equivalent to the value using the RPR card
method. A positive result is > 1 R U. TPLA: Treponema pallidum latex agglutination, T.U.: titer units for anti-treponema antibodies. One T.U. equals 2 mIU with WHO

reference material. A positive result is > 10 T U.

molecular methods, as we previously reported [6,7]. In brief, we
confirmed Treponema pallidum infection by using nucleic acid amplifi-
cation tests targeting the TpN47 and polA gene regions, which is specific
for treponemal DNA, and TEN infection was confirmed based on the
multi-locus sequence analysis of the tp0548 and tp0856 gene regions [6,
71. All cases were sexually active MSM living in the Kansai area in the
western part of Japan, including Kyoto and Osaka. All patients denied
the recent oversea travel; however, thorough history of foreign travel
was not available other than Case 3, who had never traveled abroad.
Early syphilis was initially suspected in all cases; 3 primary and 2 sec-
ondary stages. Four cases manifested genital lesions, and TEN infection
was identified in samples collected from these lesions. Among cases in
the secondary stage, non-itchy skin eruptions resembling rose spots,
typically observed in TPA infection, or small nodules were noted in the
genital and perianal regions (Fig. 1 c-e). No case was clinically suspected
of having central nervous system involvement, bone lesions, or
destructive osteitis. In serological treponema examinations, RPR and
TPLA were non-reactive or weakly reactive in cases in the primary stage,
whereas both were highly reactive in the two cases in the secondary
stage. All cases were initially treated with oral amoxicillin. Although the
doses and durations of treatment varied, clinical and serological im-
provements were observed in all cases. All patients harbored TEN
infection with the A2058G mutation on the 23S rRNA gene, which
conferred resistance to macrolides.

446

2.5. Systematic review of the literature

A literature review was performed on October 4, 2021, using the
Pubmed and Web of Science databases, using the terms “bejel” OR
“endemic syphilis” OR “Treponema pallidum subsp. Endemicum”. We
included articles from the English literature which described the cases of
bejel outside the endemic countries, from Jan 1, 1970 to the end of
September 2021. The period of the literature review was determined
based on the fact that the WHO eradication campaign of endemic
treponematoses was conducted in 1950s and 1960s and the global
prevalence of endemic treponematoses had been dramatically reduced
by early 1970s [1,2]. The endemic area of bejel was based on the WHO
report [1,2]. We retrieved 131 articles from the Pubmed database, and
184 articles from the Web of Science database. Non-English papers,
non-human study, non-case reports were excluded. Case reports that
mentioned of non-TEN patients, and those reported from the endemic
countries were also excluded. Finally, we reviewed 6 articles including
21 cases of TEN infection diagnosed outside the endemic area: Turkey,
Canada, Iran, France, Cuba, and Japan [4-6,8-10] (Fig. 3). Of the cases,
13 cases were children under 20 years old, and 8 cases were adults. In
the earlier study, the diagnosis was often made on the clinical features.
Report from Turkey in 1995 included three siblings and their father [8].
The diagnosis was based on clinical features, especially on the facts that
father had no genital lesion, mother was serologically negative, and two
of the children suffered from bone and joint lesions but not complicated

Kyoto University Research Information Repository
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Table 2
Clinical features of 5 cases of TEN infection.
CaseNo.  Age/  Year of Health Foreign HIV Suspected Presenting clinical symptoms Initial Initial Initial Site of TEN Treatment Outcome A2058G
Sex consultation care travel serostatus area of diagnosis at RPR TPLA identified mutation
facility history acquisition presentation titer (R. titer (T.
u.) u.)
1 20M 2014 SFC NA negative Osaka penile ulcer Primary <1.0 <10.0 Exudate from  Amoxicillin 1500 successfully +)
syphilis the penile mg/day for 3 improved
ulcer (Swab) weeks
2 24M 2017 SFC NA negative NA penile erosion Primary <1.0 <10.0 Exudate from  Amoxicillin 1500 successfully +)
syphilis the penile mg/day for 2 improved
erosion weeks
(Swab)
3 47M 2017 KCH Never negative Osaka bilateral tonsillitis, bilateral Secondary 150 2370 pharyngeal Amoxicillin 3000 successfully (+)
cervical lymphadenopathy, syphilis swab, mg/day + improved
diffuse maculopapular rash cervical probenecid 750
lymph nodes mg/day for 2
weeks, then
doxycycline for 2
weeks
4 30M 2017 SFC NA negative Osaka Multiple granulomas on the Secondary 39.1 20768 Exudate from Amoxicillin 1500 successfully (+)
nose, genital and perianal syphilis the penile mg/day for 4 improved
regions, non-itchy eruptions on ulcer (Swab) weeks
bilateral palms, a penile ulcer
and small nodules, reddish
small nodule on the mons pubis
5 37M 2018 SFC NA positive NA penile ulcer Primary <1.0 35.7 Exudate from Amoxicillin 1500 successfully +)
syphilis the penile mg/day for a week  improved

ulcer (Swab)

Abbreviations; SFC: Sonezaki Furubayashi Clinic, KCH: Kyoto City Hospital, RPR: rapid plasma reagin, R.U.: RPR units, TPLA: Treponema pallidum latex agglutination, T.U.:

Treponema pallidum subsp. Endemicum, M: male, NA: not available.

titer units for anti-treponema antibodies, TEN:
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Total number of hits for electronic search

Web of science

(N=184)

Papers exclude:
Not English(N=59)
Not medical article (N=25)

Papers exclude:
Not human study/not case report (N=77)
Not TEN infection (N=4)
From endemic countries (N=13)

Pubmed
(N=131)
Papers exclude:
Not English (N=27)
Papers exclude:
Not human study/not case report (N=87)
Not TEN infection (N=3)
From endemic countries (N=8)

Records screened
(N=6, 21 patients)

Records screened
(N=6, 2

1 patients)

Final review of the full text (N=6, 21 patients)

Fig. 3. Flow chart for the protocol employed for systemic review in this study.

with cardiovascular and neurological involvement [8]. In the Canada
cases, the household, non-venereal transmission among nine children
(one case was diagnosed with the detection of TEN by nuclear acid
amplification test, and the other cases were diagnosed with serology)
after the acquisition of TEN during the stay in Senegal were suspected,
and the parents of children were negative for serology [9]. Seven of the
nine cases were without any symptoms, but the other two cases had
clinical lesions. One had skin papules, perianal condylomata and
another had oral ulcer, hoarse voice, drooling, adenopathy [9]. The Iran
case was a sporadic case in the remote rural distinct of low socioeco-
nomic status, and he was 14-year boy without any sexual history, so
non-venereal transmission among the local residents was suspected
[10]. He had cutaneous lesions on his face and history of a rash without
mucous membrane, and the diagnosis was based on clinical features
[10]. In contrast, the recent reported studies, twelve sexually active
adult patients, including our five cases, were diagnosed with TEN
infection using molecular diagnostic methods (Table 3) [3-5]. All pa-
tients were male, and 10 (83%) were MSM. Most cases were in their
20s-40s. Five cases (42%) also had HIV. Genital lesions were observed in
10 cases (83%).

3. Discussion

We herein described the clinical features of 5 adult cases of TEN
infection in Japan. And we have performed the systemic review of the
literature of the cases with TEN infection outside the endemic countries.
We found that 21 cases were reported as TEN infection diagnosed

outside the endemic area. In the earlier reports, the cases of TEN
infection shared the classic characteristic features of bejel, which mostly
occurs in children, primarily affects skin and mucous membranes other
than the genital area, was transmitted non-venereal route, and sus-
pectedly infected in the rural area in the dry hot areas [1,2]. In contrast,
the recent reported cases, using the molecular methods for diagnosis,
hade several characteristic features, which were distinct from those of
typical bejel cases. Most of the cases were sexually active young to
middle-aged male, who lived in the urban areas with high socioeco-
nomic status. Genital lesions were commonly observed in these patients
with TEN infection and were macroscopically indistinguishable from
those associated with TPA infection. These background and clinical
features of the cases were similar to the typical features of TPA infection,
venereal syphilis. Human treponematoses other than TPA infection have
classically been recognized as non-venereal because they mainly affect
children and rarely present with genital lesions [1,2]. Historically, the
primary lesions of bejel were frequently not observed because of their
small size and location within the oral and nasopharyngeal mucosa [1,
11]. Furthermore, the lack of genital lesions was previously considered
to be crucial for differentiating bejel from venereal syphilis [12]. In early
studies on bejel, venereal syphilis and bejel were distinguished solely
based on epidemiological and clinical features [13]. In other words,
human treponematoses were diagnosed as bejel in children in rural
communities and as venereal syphilis in adults having sexual contacts.
However, our case reports and the literature review showed that the
reported clinical features of TEN infections outside the endemic coun-
tries were changed after the initiation of the molecular diagnostic

Table 3
Summary of a review of clinical features of cases of TEN infection among adults using molecular diagnostic methods.
Reference  Residency Age in years, Male Sex MSM HIV-positive Existence of genital Initial diagnosis at A2058G/A2059G
Median (IQR) serostatus lesions presentation mutation
3,4 France 42 1/1 0/1 (0%) 0/1 (0%) 1/1 (100%) Primary-stage syphilis: 1/ -
(100%) 1 (100%)
5 Cuba (Havana) 31 (22-47) 6/6 4/6 4/6 (67%) 5/6 (83%) Not described 0/6
(100%) (67%)
Thisstudy  Japan (Kansai 30 (24-37) 5/5 5/5 1/5 (20%) 4/5 (80%) Primary-stage syphilis: 3/  5/5
area) (100%) (100%) 5
Secondary-stage syphilis:
2/5

Abbreviations; IQR: Interquartile range, MSM: men who have sex with men, HIV: human immunodeficiency virus.
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methods, which indicates that the classical way of differentiation be-
tween TPA infection and TEN infection by clinical and epidemiological
characteristics may not be sufficient. Our case reports and the literature
review also indicated that TEN infection appears to be transmitted
through sexual contact.

Considering that the clinical characteristics of TEN infection are very
similar to those with TPA infection, and TEN were locally transmitted
among the sexually active adults in Japan, there is a concern that TEN
infection may spread a wide range of age groups. As previously
mentioned, the mode of TEN transmission is considered to be non-
venereal, such as mucosal and skin contact with eating utensils or
drinking vessels [1,2]. This non-venereal mode of transmission may lead
to the expansion of the infection other than sexually active adults,
especially to children or elderlies. In case the TEN infection expands to
these population, diagnosis of the cases is confounded by a lack of
experienced clinicians and delayed diagnosis and treatment are con-
cerned. Accurate diagnosis of the TEN infection and grasping the whole
picture of the epidemic situation using the molecular diagnosis will
control the local transmission of TEN, and prevent the expansion to a
wide range of population.

Systemic symptoms corresponding to those of secondary-stage
syphilis infection, such as systemic lymphadenopathy and generalized
rash, may develop with TEN infection, and include clinical manifesta-
tions resembling malignant lymphoma, as observed in case 2. Early
studies on bejel reported that a generalized rash, including macular
roseola, and general adenopathy may develop [12-14]; however, few
cases of endemic treponematoses exhibited image findings that resem-
bled malignant lymphoma, such as excessive lymphadenopathy. This
may be related to the poor access to image studies in the endemic
countries of bejel. Our case series revealed that TEN infection may
develop a broader range of symptoms than those described to date. In
addition, our cases showed that the results of the RPR and TPHA tests
corresponded to those with TPA infections. Both tests were highly
reactive in secondary stage and tested negative or weakly reactive in
primary stage. As previous reviews described the RPR and TPHA tests
become reactive during all treponemal infections [1,2], the serologic
tests are useful for treponemal infections, but they are not
species-specific and not useful for differentiating the TEN infection from
the TPA infection.

Another important finding was the presence of the A2058G mutation
in 23S rDNA, which, to the best of our knowledge, was reported for the
first time in cases of TEN [7]. A2058G and A2059G mutations in 23S
rDNA have been linked to resistance to macrolides [15,16]. Geograph-
ical variations have been reported in the prevalence of these mutations
in TPA [17]. These findings revealed a high prevalence of
macrolide-resistant mutations in developed countries, such as the U.S.,
U.K., Australia, and Japan, and a relatively low prevalence in developing
countries [7,17]. However, limited information is currently available on
other treponemas. In a recent study, T. pallidum subsp. pertenue, a
treponema causing yaws, contained the A2059G mutation [18]. Since
macrolides including azithromycin are used to eliminate endemic
human treponematoses in developing countries, the prevalence of these
mutations is a major concern not only for clinical management, but also
from a public health standpoint. In contrast to our findings, six strains
from Cuba were also examined for A2058G and A2059G mutations in
23S rDNA, but none tested positive for these mutations. This finding
suggests that the macrolide-resistant TEN strain is locally transmitted in
Japan. This suggestion is supported by the finding that the sequence of
tp0548-tp0856 genes is identical in all five strains, and distinct from the
previously reported TEN strains, 11q/j, BosniaA and Iraq B [7]. This may
represent that the local transmission of TEN in Japan could have been
spread from one source, however, the resolution of the multi-locus
sequence analysis using tp0548-tp0856 gene regions, with around
1200bp in length, would not be enough for demonstrating it. More
comprehensive genetic analysis is warranted to investigate the detailed
genetic features of local transmission.

https://repository.kulib.kyoto-u.ac.jp
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There are a number of limitations that need to be addressed. Due to
the small number of cases of TEN infection reported to date, the present
case series may not accurately reflect the actual clinical features of TEN
infection outside of endemic areas. Furthermore, since lumber puncture
was not performed, CNS infection cannot be ruled out. Further studies
are required to establish whether endemic treponematoses involve CNS
infection and neurological sequelae [1]. Therefore, molecular surveil-
lance and the accumulation of clinical information on molecularly
identified cases of TEN infection are needed.

In conclusion, through a case series and the literature review of the
cases outside the endemic areas, we herein showed indistinguishable
clinical features between TEN and TPA infections among sexually active
adults, and also suggest the transmission of TEN infection through sex-
ual contact. Local transmission of the macrolide-resistant TEN strains is
suspected, and the expansion to a wide range of age groups via non-
venereal mode of transmission is concerned. Recent findings on cases
with a molecular diagnosis revealed that the epidemiological and clin-
ical features of TEN infection are beyond the classical description. Since
the clinical and laboratory features of TEN infection are indistinguish-
able from those of TPA infection [3-5], the molecular surveillance of
syphilis will provide a more detailed understanding of the clinical
manifestations of TEN infection outside of the classical hot spots, and
will lead to the early control of the local transmission of TEN.

4. Ethics statement

The present study was approved by the Ethics Review Board of the
Osaka Institute of Public Health (approval no. 0810-05-4). Specimens
were collected primarily for the purpose of diagnosing T. pallidum
infection. A molecular epidemiological study on T. pallidum was per-
formed using residual specimens. All patients gave informed verbal
consent prior to specimen collection by clinicians, which was docu-
mented in the medical records of the clinic.
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