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Abstract

Introduction: Prevalence of sexually transmitted infections, including those affecting the rectum and presenting as proctitis, is increasing
worldwide. Diagnostic evaluation may be particularly challenging when serological findings are negative or when concomitant infections are
present.

Case Presentation: A 44-year-old man who has sex with men presented with persistent fever and watery diarrhea. Initial evaluation revealed
elevated inflammatory markers, hepatosplenomegaly, lymphocytosis, mild hepatocellular injury, and computed tomography findings
suggestive of rectosigmoid colitis. Extensive microbiological, immunological, and hematological investigations supported the diagnosis of
acute cytomegalovirus infection. Serological testing for syphilis was negative. Since the patient was immunocompetent and gastrointestinal
symptoms could not be fully explained by cytomegalovirus (CMV) infection alone, flexible sigmoidoscopy with biopsies was performed.
Endoscopy showed edematous rectosigmoid mucosa without ulcerations. Histopathological examination revealed superficial epithelial injury
with preserved crypt architecture, focal cryptitis, occasional crypt abscesses, and mixed inflammatory infiltrates. Immunohistochemical staining
was strongly positive for Treponema pallidum. However, in the context of negative syphilis serology and compatible histopathological features,
this finding was interpreted as cross-reactivity associated with human intestinal spirochetosis. The patient was treated with intramuscular
benzathine penicillin G, followed by normalization of bowel habits.

Conclusions: This case illustrates the diagnostic complexity of proctitis in an immunocompetent MSM patient with acute CMV infection and
human intestinal spirochetosis. It emphasizes that positive anti-Treponema pallidum immunohistochemistry should not be interpreted in
isolation, as cross-reactivity with intestinal spirochetes may lead to overdiagnosis of gastrointestinal syphilis. Careful clinicopathological
correlation remains essential when routine diagnostic findings are inconclusive or potentially misleading.
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Introduction mimic inflammatory bowel disease, infectious colitis,

Cytomegalovirus (CMV) is a widespread pathogen
that persists lifelong in a latent form after primary
infection. Primary CMV infection in immunocompetent
individuals is usually asymptomatic; when clinically
apparent, it most commonly presents as unexplained
fever or a mononucleosis-like syndrome, reflecting
effective T-cell-mediated control of viral replication
[1,2].

Human intestinal spirochetosis (HIS) is an
uncommon but clinically relevant condition in
infectious diseases and pathology. HIS is reported more
frequently among people living with HIV (PLWH) and
men who have sex with men (MSM), suggesting the
importance of specific epidemiological and behavioral
risk patterns [3].

Syphilitic colitis is considered a “great imitator” in
gastroenterology [4,5]. Although mucocutaneous and
neurological manifestations of syphilis are well
described, gastrointestinal involvement is rare and may

or malignancy [6,7]. Although gastrointestinal syphilis
and HIS are both spirochetal infections, they represent
distinct clinicopathological entities with different
causative agents, mechanisms of mucosal injury,
histopathological patterns, clinical implications, and
treatment approaches [8]. Recognizing these
differences is essential, particularly  because
histopathological and immunohistochemical findings
may overlap and create diagnostic uncertainty.

Case Report

A 44-year-old MSM patient presented to the Clinic
for Infectious and Tropical Diseases, University
Clinical Center of Serbia, on January 16th, 2025,
because of persistent fever and watery diarrhea. He
denied abdominal pain, tenesmus, nausea, vomiting,
weight loss, respiratory symptoms, and urinary
complaints. His past medical history was unremarkable.
He was unmarried, lived alone in adequate housing
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conditions, and denied recent international travel,
contact with animals, illicit drug wuse, blood
transfusions, or piercings. His history included two
tattoos, the most recent seven months before admission,
and a dental procedure one month before fever onset.
He was a non-smoker and reported occasional alcohol
consumption.

Symptoms had started approximately 15 days
before admission, on January 2nd, 2025, initially as
low-grade fever that later increased to 39.4°C,
predominantly in the afternoon and evening. Fever was
accompanied by up to four daily episodes of watery,
non-bloody, non-mucoid diarrhea. He did not report
abdominal pain, weight loss, nausea, vomiting, or
respiratory symptoms.

During outpatient evaluation on January 8th,
laboratory  findings showed elevated lactate
dehydrogenase, elevated D-dimer, mildly increased
transaminases, and elevated C-reactive protein (CRP).
The complete blood count was initially unremarkable;
however, lymphocytosis became evident during
subsequent follow-up. Between January 13th and
January 19th, relative lymphocyte counts ranged from
46.2% to 63.1%, while absolute lymphocyte counts
ranged from 3.96 to 5.94 x 10°/L, peaking on January
19th.

Chest radiography showed bilateral reticulonodular
infiltrates. A chest computed tomography (CT) scan
suggested sequelae of varicella pneumonia, pulmonary
alveolar microlithiasis, or pulmonary alveolar
proteinosis. Clarithromycin was prescribed empirically
for seven days, but fever persisted. The pulmonologist
considered that the pulmonary findings were unlikely to
explain the febrile illness, and bronchoscopy was
planned for further evaluation. Respiratory polymerase
chain reaction (PCR) panel, as well as serological
testing for HIV, HBV, HCV, and Treponema pallidum,
including both non-treponemal VDRL and treponemal
TPHA assays, were negative.

On January 13th, repeated laboratory testing
showed thrombocytopenia, markedly elevated D-
dimer, increased CRP and ferritin, and further elevation
of transaminases. CT pulmonary angiography ruled out
pulmonary embolism but confirmed -calcified
micronodules with traction bronchiectasis and
interstitial thickening, again raising suspicion for
pulmonary alveolar proteinosis. An autoimmune and
granulomatous disease workup, including serum
angiotensin-converting enzyme (ACE) and
chitotriosidase, was requested. CT of the abdomen and
pelvis performed on January 16th revealed
hepatosplenomegaly and segmental thickening of the
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rectosigmoid colon with mucosal hyperenhancement,
suggestive of inflammatory colitis. No significant
lymphadenopathy was detected. The patient was
subsequently referred to the Clinic for Infectious and
Tropical Diseases and admitted to the hepatology
department.

On admission, he remained febrile, but was in good
general condition. Initial laboratory evaluation showed
an elevated CRP of 58.7 mg/L, ferritin of 1,255 ug/L,
and LDH of 1,037 U/L, with mild thrombocytopenia
(143 x 10°/L), absolute lymphocytosis (4.40 x 10°/L;
50.0%), moderate hepatocellular injury (AST 84 U/L
and ALT 139 U/L), and mild renal impairment (serum
creatinine 117 pmol/L; eGFR 59 mL/min/1.73 m?).
During follow-up, these abnormalities progressively
improved: by February 12, 2025, CRP had decreased to
1.8 mg/L, LDH to 190 U/L, platelet count was 199 X
10°/L, AST 26 U/L, ALT 56 U/L, and the absolute
lymphocyte count 2.32 x 10%/L. At long-term follow-up
on June 12, 2026, CRP was < 0.5 mg/L, ferritin 90.7
pg/L, LDH 183 U/L, platelet count 185 x 10°L,
absolute lymphocyte count 1.84 x 10°/L, AST 28 U/L,
and ALT 26 U/L.

Given the clinical picture of fever of unknown
origin with gastrointestinal involvement, an extensive
diagnostic workup was performed. Repeated stool
cultures, blood cultures, and testing for Clostridioides
difficile and gastrointestinal PCR multiplex panel were
negative. Serological testing was positive for CMV IgM
and IgG, supporting the diagnosis of acute CMV
infection presenting with fever, lymphocytosis,
hepatosplenomegaly, and mild hepatitis. EBV testing
indicated previous exposure, with negative IgM and
positive IgG antibodies.

Further investigations, including ANA, ANCA,
ENA, ASCA, and QuantiFERON-TB Gold, were
negative. Serum ACE was elevated, but there was no
radiological or clinical evidence to support sarcoidosis.
Thyroid function tests and thyroid autoantibodies were
within normal limits. Transthoracic echocardiography
was unremarkable, while abdominal ultrasound
confirmed hepatosplenomegaly.

Because diarrhea and CT signs of rectosigmoid
colitis could not be attributed to acute CMV infection
alone, flexible sigmoidoscopy was performed. It
showed edematous mucosa of the rectum and sigmoid
colon with loss of the normal vascular pattern, but
without ulcerations, erosions, or pseudomembranes.
Multiple biopsies were obtained.

The patient was treated supportively with low-
molecular-weight heparin and proton pump inhibitors,
without antimicrobial therapy. Despite persistent low-
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grade fever and two to three loose stools per day, he left
the clinic against medical advice after five days, shortly
after receiving the positive CMV serology result (IgM
positive, IgG negative), together with positive
qualitative CMV DNA PCR. At discharge, laboratory
findings had improved, with lower CRP, normalization
of creatinine and estimated glomerular filtration rate
(eGFR), improved LDH and transaminases, and
persistent lymphocytosis.

Ten days after Dbiopsy, histopathological
examination revealed superficial epithelial damage
with preserved crypt architecture, focal cryptitis,
occasional crypt abscesses, and an edematous lamina
propria infiltrated with lymphocytes, plasma cells,
eosinophils, and scattered neutrophils. A characteristic
basophilic fringe was present along the luminal surface
of the colorectal epithelium. Immunohistochemical
staining for Treponema pallidum showed strong
positivity confined to the luminal epithelial surface,
without evidence of invasion into the epithelium or
lamina propria. In the context of negative syphilis
serology and compatible histomorphological findings,
the diagnosis of human intestinal spirochetosis was
established. No additional histochemical stains or
molecular methods were performed. Figure 1.

The patient was treated with three weekly doses of
intramuscular benzathine penicillin G (2.4 million
units), as the final histopathological evaluation was still
pending at the time treatment was initiated. Following
therapy, the patient showed clinical improvement, with
normalization of bowel habits. At the last follow-up
visit, liver transaminase levels were within the normal
range.

Figure 1. Histopathological features of intestinal spirochetosis.
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Discussion

Sexually transmitted infections remain a major
global public health concern, with their true burden
underestimated because many infections are
asymptomatic and therefore remain undiagnosed
[9,10].

Syphilis is a systemic sexually transmitted infection
that may involve the gastrointestinal tract, including the
rectum, where it can present as proctitis with non-
specific clinical and endoscopic findings, often leading
to delayed diagnosis. Although syphilitic proctitis
should be considered in the differential diagnosis, it is
far less common than proctitis caused by Neisseria
gonorrhoeae, Chlamydia trachomatis, or herpes
simplex virus [4,5,11-13].

In the present case, the central diagnostic challenge
was the interpretation of strongly positive anti-T.
pallidum immunohistochemistry in a patient with
negative syphilis serology. Rectal biopsy alone may be
insufficient to diagnose syphilitic proctitis, because
anti-7.  pallidum  immunohistochemistry  lacks
specificity and may be positive in HIS due to cross-
reactivity with intestinal spirochetes [14].

HIS is characterized by colonization of the
colorectal mucosal surface by anaerobic spirochetes of
the genus Brachyspira, predominantly Brachyspira
aalborgi and Brachyspira pilosicoli [15]. Although it is
often considered an incidental histopathological
finding, HIS may be clinically relevant in selected
patients, particularly those presenting with chronic
diarrhea, abdominal pain, rectal bleeding, or proctitis.
Symptomatic cases have been described more
frequently in PLWH and MSM [16].

A: H&E staining showing a characteristic basophilic fringe along the luminal surface of the colonic epithelium (arrows) (x 200). B: Higher magnification
highlighting the dense basophilic fringe (arrows) (x 400). C: Treponema pallidum immunohistochemistry demonstrating numerous spirochetes along the
luminal epithelial surface (arrows) (x 100).
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Acute CMV infection was diagnosed early during
hospitalization, based on positive CMV IgM and IgG
serology in the presence of fever, lymphocytosis,
hepatosplenomegaly, and mild hepatitis [17]. The
patient was not treated with ganciclovir because he was
immunocompetent and showed spontaneous clinical
and laboratory improvement. However, the diarrheal
syndrome and rectosigmoid colitis were not sufficiently
explained by CMV infection alone, which justified
endoscopic evaluation with biopsy.

The diagnosis of HIS is primarily histopathological.
On hematoxylin and eosin-stained sections, HIS
classically appears as a basophilic fringe,
approximately 2—5 um thick, along the luminal surface
of the colorectal epithelium, creating the characteristic
“false brush border.” The organisms adhere to the
apical membrane of enterocytes, while the underlying
mucosa often shows minimal or no significant
inflammation [18].

Anti-T. pallidum immunohistochemistry may serve
as a sensitive ancillary stain for detecting intestinal
spirochetes, but it should not be regarded as specific
evidence of syphilis. Graham et al. demonstrated that
anti-7. pallidum immunohistochemistry was positive in
all examined cases of HIS, indicating that this stain can
identify intestinal spirochetes but cannot reliably
distinguish HIS from syphilitic infection [14]. This
cross-reactivity represents an important diagnostic
pitfall, especially when immunostaining is interpreted
without adequate clinical and serological correlation.

Histological distinction between syphilitic proctitis
and human intestinal spirochetosis is therefore crucial.
Syphilitic proctitis is typically characterized by dense
chronic inflammation rich in plasma cells, often
accompanied by cryptitis, crypt abscesses, ulceration,
architectural distortion, and occasionally obliterative
endarteritis or granulomatous inflammation [19]. In
addition, immunohistochemistry for Treponema
pallidum in syphilitic proctitis typically demonstrates
invasion of spirochetes into the epithelium and lamina
propria. In contrast, human intestinal spirochetosis
usually presents as superficial epithelial colonization
with a false brush border pattern and only minimal
associated mucosal inflammation. In these cases,
positive Treponema pallidum immunostaining is
typically confined to the luminal surface of the
colorectal epithelium [20].

In this patient, negative non-treponemal and
treponemal syphilis tests, the absence of typical
serological evidence of syphilis, and the known cross-
reactivity of anti-7. pallidum immunohistochemistry
supported HIS as the most consistent diagnosis.
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However, caution remains necessary, as syphilitic
proctitis may show diverse endoscopic and histological
features, and serological testing can be negative during
the window period or in severely immunosuppressed
patients [4,11-13,21]. The symptomatic presentation of
proctitis in an MSM patient is also consistent with
published observations on HIS in this population
[16,22].

There are currently no standardized treatment
guidelines for HIS. Asymptomatic individuals often do
not require therapy, whereas symptomatic patients may
benefit from antimicrobial treatment. Metronidazole is
the most commonly used agent and has been associated
with clinical improvement in reported cases [15,23].
Benzathine penicillin G was used because of its known
activity against spirochetes, including 7. pallidum and
other related organisms.

This case highlights the diagnostic complexity of
HIS proctitis in an immunocompetent MSM patient
with concomitant acute CMV infection. Its main
message is that positive anti-7.  pallidum
immunohistochemistry does not establish the diagnosis
of gastrointestinal syphilis when interpreted in
isolation. Awareness of cross-reactivity with intestinal
spirochetes, together with careful clinicopathological
correlation, is essential to avoid misdiagnosis and guide
appropriate management.

Corresponding author

Jovan Jevti¢

Pathologist - Teaching and research assistant

Institute of Pathology, Faculty of Medicine, University of Belgrade,
Serbia

Dr Subotica 1, 11000, Belgrade

Tel: +381644013120

Email: jovan.jevtic@med.bg.ac.rs

Conflict of interest
No conflict of interest is declared.

References

1. Sarma S, Little D, Ali T, Jones E, Haider S (2018)
Cytomegalovirus primary infection in an immunocompetent
female with mononucleosis features: a review of
mononucleosis-like syndromes. Can J Gen Intern Med 13: e18-
e24. doi: 10.22374/cjgim.v13i3.258.

2. Fowler K, Mucha J, Neumann M, Lewandowski W,
Kaczanowska M, Grys M, Schmidt E, Natenshon A, Talarico
C, Buck PO, Diaz-Decaro J (2022) A systematic literature
review of the global seroprevalence of cytomegalovirus:
possible implications for treatment, screening, and vaccine
development. BMC Public Health 22: 1659. doi:
10.1186/s12889-022-13971-7.

1564



MiloSevi¢ et al. — Intestinal spirochetosis and proctitis in CMV

10.

11.

12.

13.

Ho K, Xu J, Katz S, Sarkar SA, Mujeeb Ullah A (2024)
Intestinal spirochetosis: to treat or not to treat. Cureus 16:
€53248. doi: 10.7759/cureus.53248.

Pisani Ceretti A, Virdis M, Maroni N, Arena M, Masci E,
Magenta A, Opocher E (2015) The great pretender: rectal
syphilis mimic a cancer. Case Rep Surg 2015: 434198. doi:
10.1155/2015/434198.

Coeclho R, Ribeiro T, Abreu N, Gongalves R, Macedo G (2023)
Infectious proctitis: what every gastroenterologist needs to
know. Ann Gastroenterol 36: 275-286. doi:
10.20524/a0g.2023.0799.

Rajab [, Khaled A, Jallad H, Nouri A, Elagami M, Baddoura
W, Ayaseh QZ (2025) Syphilitic proctitis mimicking ulcerative
colitis in a person living with HIV. Int ] STD AIDS 36: 1048-
1050. doi: 10.1177/09564624251363480.

Pop AM, Zimmermann R, Pekardi S, Cipriani M, Gajur Al,
Moser D, Markert E, Kueres-Wiese A (2025) Infectious
proctitis mimicking advanced rectal cancer: a case report and
update on the differential diagnosis of rectal ulcerations. J Clin
Med 14: 5254. doi: 10.3390/jcm14155254.

Cole JR (1990) Spirochetes. In Carter GR, Cole JR, editors.
Diagnostic Procedure in Veterinary Bacteriology and
Mycology. 5th edition. Academic Press. 41-60. doi:
10.1016/B978-0-12-161775-2.50009-8.

Donisi A, Colpani A, Zauli B, De Vito A, Fiore V, Babudieri
S, Madeddu G (2023) Sexually transmitted infections
prevalence and cascade of care among undocumented sex
workers: a twenty-year-long experience. Life 13: 606. doi:
10.3390/1ife13030606.

Fasciana T, Capra G, Lipari D, Firenze A, Giammanco A
(2022) Sexually transmitted diseases: diagnosis and control. Int
J  Environ Res Public Health 19: 5293. doi:
10.3390/ijerph19095293.

Bathobakae L, Russo J, Bashir R, Vidreiro A, Phuu P,
Wilkinson T, Sharma N, Yuridullah R, Amer K, Siau K (2024)
Novelty in the gut: a review of the gastrointestinal
manifestations of syphilis. Scand J Gastroenterol 59: 1306-
1313. doi: 10.1080/00365521.2024.2429676.

Allan-Blitz LT, Beaird OE, Dry SM, Kaneshiro M, Klausner
JD (2019) A case of asymptomatic syphilitic proctitis. Sex
Transm Dis 46: e68-e69. doi:
10.1097/0LQ.0000000000000955.

Adachi E, Koibuchi T, Okame M, Sato H, Imai K, Shimizu S,
Tsurita G, Oyaizu N, Iwamoto A, Fujii T (2011) Case of

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

J Infect Dev Ctries 2026; 20(10):1561-1565.

secondary syphilis presenting with unusual complications:
syphilitic proctitis, gastritis, and hepatitis. J Clin Microbiol 49:
4394-4396. doi: 10.1128/JCM.01240-11.

Graham RP, Naini BV, Shah SS, Arnold CA, Kannangai R,
Torbenson MS, Lam-Himlin DM (2018) Treponema pallidum
immunohistochemistry is positive in human intestinal
spirochetosis. Diagn Pathol 13: 7. doi: 10.1186/s13000-017-
0676-6.

Tsinganou E, Gebbers JO (2010) Human intestinal
spirochetosis-a review. GMS Ger Med Sci 8: DocOl. doi:
10.3205/000090.

Tong YT, Younes M (2020) Intestinal spirochetosis: case
series and review of the literature. Ann Clin Lab Sci 50: 386-
390.

Nolan N, Halai UA, Regunath H, Smith L, Rojas-Moreno C,
Salzer W (2017) Primary cytomegalovirus infection in
immunocompetent adults in the United States - a case series.
IDCases 10: 123-126. doi: 10.1016/j.idcr.2017.10.008.

Ngwa T, Peng JL, Choi E, Tayarachakul S, Liangpunsakul S
(2016)  Colonic  spirochetosis in a  60-year-old
immunocompetent patient: case report and review. J Investig
Med High Impact Case Rep 4: 2324709616662671. doi:
10.1177/2324709616662671.

Westerhoff M (2022) Histologic features of colonic infections.
Histologie bei Dickdarminfektionen. Pathologe 43: 16-30. doi:
10.1007/s00292-021-01015-7.

George GV, Huber AR (2023) Colon - infectious colitis:
intestinal spirochetosis. Available:
https://www.pathologyoutlines.com/topic/colonspirochetosis.

html. Accessed: 17 June 2026.

Papp JR, Park IU, Fakile Y, Pereira L, Pillay A, Bolan GA
(2024) CDC laboratory recommendations for syphilis testing,
United States, 2024. MMWR Recomm Rep 73: 1-32. doi:
10.15585/mmwr.rr7301al.

Pérez-Tanoira R, Tamarit MDP, Montana AMV, Carmena D,
Koster P, Gorgolas M, Fortes Alen JR, Cabello-Ubeda A,
Prieto-Pérez L (2023) Increased prevalence of symptomatic
human intestinal spirochetosis in msm with high-risk sexual
behavior in a cohort of 165 Individuals. Trop Med Infect Dis
8:250. doi: 10.3390/tropicalmed8050250.

Singh B, Visser J, Bai S, Ethakota J, Grover P, Kaur G, Jafri
SM (2025) Intestinal spirochetosis. Medical Reports 13:
100308. doi: 10.1016/j.hmedic.2025.100308.

1565



	Introduction
	Case Report
	Discussion
	Corresponding author
	Conflict of interest
	References

