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ABSTRACT

Chronic diarrhea is a common condition that medical professionals often encounter. We present an unusual case of chronic diarrhea
in a relatively young, immunocompetent man that was attributed to Brachyspira. The patient’s clinical presentation was not specific,
and he underwent workup for common infectious, inflammatory, and autoimmune causes, all unrevealing. During colonoscopy, no
abnormalities were detected; however, histopathology revealed the presence of Brachyspira. Following a course of metronidazole, the
patient showed marked improvement in his diarrhea. It is worth noting that the patient’s social history did not align with the
established risk factors mentioned in the existing literature.

INTRODUCTION

Chronic diarrhea is a frequently encountered concern in gastroenterology clinics, with infectious causes often at the forefront of
diagnostic considerations. Brachyspira-induced diarrhea is an underrecognized entity. In this report, we raise awareness about
Brachyspira as a rare but notable cause of chronic diarrhea, even in immunocompetent patients, emphasizing the importance of
considering uncommon pathogens in diagnosing persistent gastrointestinal symptoms.

CASE DESCRIPTION

A 42-year-old man with a medical history of giardiasis presented to gastroenterology clinic due to persistent diarrhea. He reported
a decade of watery bowel movements twice daily, with no blood, mucus, or nocturnal episodes. His symptoms did not appear to be
diet-related, and he was not taking any medications. Notably, his travel history included trips to Costa Rica, Puerto Rico, and the
Bahamas within the past 3 years. He denied experiencing weight loss, decreased appetite, abdominal pain, fevers, chills, joint
symptoms, or skin changes. There was no known family history of cancers or gastrointestinal disorders.

Despite a comprehensive infectious workup, which included examinations for ova and parasites, stool culture, Helicobacter pylori
stool antigen testing, and stool-based Cryptosporidium and Giardia direct fluorescent antibodies, all these tests returned negative.
Fecal calprotectin was elevated at 623 g per grams (jg/g). In addition, serum testing for celiac disease using tissue transglutaminase
immunoglobulin A antibodies and total immunoglobulin A level were negative. Owing to his persistent decade-long diarrhea,
a colonoscopy was deemed necessary for further evaluation. The procedure revealed normal-appearing colonic lumen, with random
biopsies taken throughout the colon using a cold forceps to rule out microscopic colitis. Pathology results from the descending colon
and rectum indicated the presence of spirochetes, specifically Brachyspira, as confirmed by a positive Warthin-Starry stain (Figures 1,
2, and 3).

Upon further inquiry into the patient’s social history, it was discovered that he engaged in high-risk sexual activities with both men
and women. Subsequent workup for sexually transmitted infections was initiated, including testing for HIV, syphilis, gonorrhea, and
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Figure 1. Warthin-Starry special stain, when viewed at 400X mag-
nification, highlights the spirochetes in black.

chlamydia, all of which yielded negative results. As a result, the
patient was referred to an infectious disease clinic, where the
team recommended a course of treatment using oral metroni-
dazole at a dosage of 500 mg every 6 hours for 10 days. Fol-
lowing the successful completion of this therapy, the patient
reported a marked improvement in his chronic diarrhea.

DISCUSSION

Brachyspira, a genus of flagellated anaerobic spirochetes dis-
covered in 1980, resides in the large intestines of various ani-
mals, including primates, dogs, pigs, birds, and humans."” The
term Brachyspira originates from the Greek term “Brachy,”
meaning short, mirroring its size range of 2-13 pm.>* Bra-
chyspira hyodysenteriae is clinically significant for its role in
swine dysentery while 2 other Brachyspira species, Brachyspira
pilosicoli, and Brachyspira aalborgi, have been linked to human
intestinal spirochetosis.>® Notably, B. pilosicoli is associated
with diverse conditions in different species, including porcine
colonic spirochetosis, avian intestinal spirochetosis, and
chronic diarrhea in dogs, highlighting the genus’s importance
in veterinary and human pathology.>’

Intestinal spirochetosis occurs when numerous Brachyspira
attach to colonocytes, forming a false brush border.” Colono-
cytes within both the small and large intestines are essential for

Figure 2. At a magnification of 400X, a hematoxylin and eosin-
stained section reveals a basophilic fringe, which is formed by the
organisms carpeting the luminal surface.

Figure 3. At 100X magnification, a hematoxylin and eosin-stained
section displays a subtle, fuzzy appearance of the colonic epithe-
lium surface, with no significant signs of active or chronic
inflammation.

maintaining homeostasis, facilitating water and electrolyte ab-
sorption and safeguarding against pathogenic bacteria.® The
severity of symptoms directly correlates with the extent of
spirochete invasion, leading to cellular damage and structural
alterations in the intestinal epithelium. Diarrhea results from
the reduced absorption capacity of the impaired epithelium.’
Studies have indicated that Brachyspira involvement leads to
cell membrane destruction, glycocalyx defects, and mitochon-
drial swelling, involving intracellular and macrophage phag-
olysosomes.” Furthermore, reactive intraepithelial mast cells
and immunoglobulin E plasma cells may play a role in the
condition’s pathogenesis.'” The variations in human intestinal
spirochetosis pathogenesis among different Brachyspira species
remain unexplored, primarily due to a lack of species identifi-
cation in many case reports.>

Brachyspira colonization is predominantly observed in de-
veloping countries and among immunocompromised individ-
uals, like those with HIV or underlying malignancies."' In some
cases, it is incidentally discovered during colonoscopies per-
formed for unrelated reasons inimmunocompetent patients.>'*
Transmission of Brachyspira has been observed to occur
through the fecal-oral route, along with zoonotic transmission
by contact with infected animals, their feces, or contaminated
water.'>"? Given Brachyspira’s association with gonococcal and
Shigella flexneri coinfections, sexual transmission is another
potential mode of transmission.'* In symptomatic adults, the
infection can manifest as watery diarrhea, abdominal pain,
weight loss, and bloody stools.” In children, the symptoms may
mimic inflammatory bowel disease and include persistent di-
arrhea, rectal bleeding, abdominal pain, weight loss, decreased
appetite, and failure to thrive."”

Regarding diagnostic modalities, culturing Brachyspira is un-
common due to limited selective media capable of controlling
anaerobic bacterial overgrowth.>'! Brachyspira species grown
on blood agar at 37°C exhibit varying degrees of hemolysis,
ranging from strong to weak beta.'® The incubation period is
typically 3-5 days, but B. aalborgi may require up to 2 weeks. In
some cases, Brachyspira species can be detected in blood
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cultures after a 10-day incubation period, especially in spi-
rochetemia.>'® These spirochetes can be visualized under
phase-contrast or dark field microscopy as slender, comma-
shaped, or spiraled organisms.” Nowadays, a definitive di-
agnosis of intestinal spirochetosis relies on colonic biopsies,
which reveal the organism’s presence through the Warthin-
Starry silver nitrate stain.” Although not yet universally avail-
able, diagnosis can also be achieved by conducting polymerase
chain reaction on deoxyribonucleic acid extracted from stool
samples, using species-specific probes.'’

Intestinal spirochetosis is treated with systemic antibiotics. B.
pilosicoli isolates are susceptible to tetracycline, metronidazole,
ceftriaxone, meropenem, and chloramphenicol, as determined
by susceptibility testing.'” Treatment typically consists of oral
metronidazole, with adults taking 500 mg 3 times daily for 10
days.">"?

We present a unique case of symptomatic intestinal spiro-
chetosis in an immunocompetent patient, defying the estab-
lished risk factors documented in the literature. Traditional risk
factors of this condition include immunosuppression, dis-
ruptions in gut flora as seen in inflammatory bowel disease
(IBD), frequent antibiotic use, poor hygiene practices, or close
contact with infected animals.">'> However, the patient’s his-
tory of high-risk sexual behavior with same-sex partners, in the
absence of a known immunocompromised state, warrants
further investigation as a potential risk factor for Brachyspira
colonization. Moreover, his decade-long history of diarrhea
suggests a possible role of chronic Brachyspira infection in the
development of intestinal disorders. Recent metaproteomic
research has indicated that Brachyspira colonization is notably
more prevalent in individuals with irritable bowel syndrome
with diarrhea.'®'® Given the appropriate clinical context, co-
lonic spirochetosis should be considered in the differential di-
agnosis for chronic diarrhea.
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