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Background Mycoplasma hominis is typically found on the mucosal epithelium of the human genital tract,

with infections being rare. However, when the mucosal barrier is compromised or in individuals with weakened
immune systems, this microorganism can trigger infections in both intragenital and extragenital sites. This study offers
a comprehensive overview of infections caused by the rare pathogen M. hominis. This overview helps laboratories
identify M. hominis infections in a timely manner, thereby enabling earlier clinical intervention for patients.

Case presentation A 75-year-old Taiwanese man with type 2 diabetes mellitus initially underwent a left lower
extremity amputation following a severe infection caused by necrotizing fasciitis. Subsequently, a poorly healing
wound developed at the site of amputation. Upon culturing the wound abscess, M. hominis was isolated and identi-

Conclusions Through this case, we present clinical and microbiological observations along with a review of the liter-
ature to deepen our understanding of M. hominis. Our findings can be used to develop laboratory diagnostic proto-

Introduction

Mycoplasma hominis, a commensal bacterium residing in
the genital tract, lacks a conventional bacterial cell wall
and is characterized by a negative Gram stain. Cultiva-
tion of M. hominis requires specific conditions, such as
blood and chocolate agar plates, incubated at 37 °C with
5-10% CO,.The colonies are small (0.2 mm in diameter),
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translucent, and easily mistaken for droplets, necessitat-
ing prolonged incubation for proper development. When
conventional Gram staining fails to detect microbes, sus-
picions of M. hominis presence arise, prompting subcul-
ture on specialized media. Various commonly used agar
media, such as SP4 agar supplemented with arginine,
Hayflick agar, and A7 agar, often incorporate penicillin
G for enhanced selectivity. The incubation of agar plates
under anaerobic conditions at 35 °C for a minimum of
5 days is recommended. Colony observation under ster-
eomicroscopy aids identification based on their char-
acteristic “fried egg” appearance [1]. However, reliance
solely on blood or chocolate agar may not always yield
reliable results, as demonstrated in our case, where bac-
terial growth was not detected in the second wound
culture. Molecular diagnostic methods, such as matrix-
assisted laser desorption ionization time-of-flight mass
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spectrometry (MALDI-TOF MS) or 16S rRNA sequenc-
ing, can be used to accurately identify M. hominis.

Although infections with M. hominis are rare, they
predominantly affect the mucosal epithelium of the geni-
tal tract. However, compromised mucosal integrity or
immune function can lead to infections in both intra-
genital and extragenital regions. An understanding of
Mycoplasma infections requires an understanding of the
effects of various factors, such as glycemic index, mineral
balance, and oxidative stress; the evolutionary pathways
of intracellular pathogens; and the interaction of these
pathogens with our immune response—in addition to
the genetic bases underlying these mechanisms. These
factors play a critical role in the selection of pathogen
populations over time, both locally and systemically, dur-
ing the course of infection. Although M. hominis is com-
monly found in the urinary tract of humans, reports of
this rare pathogen in diabetes-related foot infections are
scarce in the English language literature, possibly due to
cross-contamination. This study aimed to provide a com-
prehensive description of infections caused by M. homi-
nis to assist laboratories in timely identification, which is
crucial for early and effective treatment.

Case report

We present the case of a 75-year-old Taiwanese man with
a medical history of end-stage renal disease undergoing
hemodialysis via a left arm arteriovenous fistula. He also
presented with hypertension, hyperlipidemia, and type II
diabetes mellitus (DM) with retinopathy as comorbidi-
ties. Due to painful, erythematous changes and a non-
healing wound over left ankle persisting for 3 months,
he sought assistance in our emergency room. His vital
signs were within normal limits, with a blood pressure
of 114/54 mmHg, temperature of 37.3 °C, a pulse of 71
beats per minute, and respiratory rate of 16 per min-
ute. A physical examination revealed a 2-cm chronic
wound with turbid, orange discharge over the left leg and
necrotic tissue over the left ankle (Fig. 1a). Laboratory
tests revealed a white blood cell count of 7080/uL, with
differential counts showing neutrophils at 38%, lympho-
cytes at 23%, monocytes at 18%, eosinophils at 12%, and
basophils at 3%. His C-reactive protein level was elevated
to 10.2 mg/dL. A computed tomography scan of the left
lower extremity revealed gas formation within the sub-
cutaneous and intermuscular fascial planes over the foot
and leg, raising suspicion of necrotizing fasciitis. Con-
sequently, empirical antibiotic therapy with piperacillin/
tazobactam was initiated, and the patient was admit-
ted for further management. Subsequent fasciectomy
revealed necrosis of the ankle joint capsule, joint pus
formation, necrosis of the plantar and dorsal foot perios-
teum (Fig. 1b), and necrosis of the lateral compartment
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muscles of the lower leg (Fig. 1c). Wound culture led to
the identification of Proteus mirabilis and Peptostrep-
tococcus anaerobius infections, prompting a change in
antibiotic therapy to cefoxitin based on sensitivity test-
ing. However, the wound emitted purulent discharge and
a foul odor, and poor circulation was noted in the left
lower extremity. Therefore, below-knee amputation was
performed. Although initial wound cultures exhibited no
bacterial growth, purulent discharge persisted from the
medial part of the amputated stump 3 days later, prompt-
ing a third wound culture. Given the negative result of
the second culture, the possibility of a rare pathogen was
considered, leading to incubation of the third wound cul-
ture on anaerobic blood agar at 35 °C under 5% CO, for
5 days, which revealed pinpoint-sized colonies resem-
bling water droplets (Fig. 1d). These colonies tested
negative on a gram stain, but MALDI-TOF MS findings
led to the identification of these colonies as M. homi-
nis. Genetic sequencing confirmed this identification
(Fig. 1e). Accordingly, antibiotic therapy was changed to
intravenous levofloxacin, which resulted in resolution of
purulent discharge and closure of the wound. The patient
was then discharged without complications. The clinical
treatment process is detailed in the supplementary file.

Discussion

M. hominis is difficult to culture in microbiology labora-
tories due to its slow growth, which may lead to human
error. In a case initially managed with piperacillin/tazo-
bactam, the antibiotic regimen was changed to cefoxitin
following the detection of Proteus mirabilis and Peptos-
treptococcus anaerobius in wound cultures. Despite this
adjustment, the wound infection persisted until M. homi-
nis was isolated, emphasizing delayed treatment poten-
tially attributable to concurrent bacterial infections.
Subsequent treatment with levofloxacin led to a resolu-
tion of the infection.

Infections caused by M. hominis can occur through
both intragenital and extragenital routes. In genital tract
infections, transmission to newborns during birth is a
concern [2]. Extragenital infections can manifest in vari-
ous forms, such as septic arthritis [3], prosthetic joint
infections [4], central nervous system infections [5],
infective endocarditis [6], abscess formation, secondary
infections in joint replacement surgery [7], and wound
infections [8]. Catheterization has also been associated
with M. hominis, potentially due to the use of indwelling
catheters used during surgery or hematogenous trans-
mission to surgical sites [9]. However, identifying the
source of infection in such cases can often be challenging.

Poorly controlled glycemia in patients with diabetes
poses a risk of M. hominis infection, potentially affect-
ing wound healing processes. The elusive nature of the
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Fig. 1 a A chronic wound, 2 cm in size (arrow). b Operative finding showed ankle joint capsule necrosis (1), joint pus formation (2), and plantar
and dorsal foot periosteum necrosis (3). ¢ Lateral compartment of lower leg part muscle necrosis (arrow). d Formation of pinpoint-sized colonies
resembling water droplets on agar. e Result of gene sequencing performed by Genomics Bioscience and Tech. Co,, Ltd. The solid blue dots
(M1110221-140) in the phylogram tree belong to the Mycoplasma hominis group in our case
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bacterium prompts suspicion of infection when wound
repair is suboptimal and conventional abscess cultures
yield negative results. Detecting M. hominis necessitates
specialized culture conditions, including 5-10% CO, or
anaerobic conditions at 35 °C for several days. Molecular
techniques such as MALDI-TOF MS and gene sequenc-
ing aid in its identification.

Recent research has uncovered the influence of vari-
ous factors on immune function and cellular permeabil-
ity, thereby affecting homeostasis. These factors include
Glutathione (GSH)/Glutathione disulfide (GSSG) [10],
vitamin E, magnesium [11], and cellular ion concentra-
tions [12]. Additionally, cellular aging and cycling can
affect stress-tolerant cell subpopulations, immune func-
tion, infection risk, and antibiotic resistance [13]. Pheno-
typic heterogeneity in immune cells among individuals
with diabetes may contribute to increased susceptibility
to infections [14]. Antioxidants such as glutathione and
plasma copper levels may play a pivotal role in immune
modulation [15], particularly in patients with diabetes.

Conclusions

The literature provides therapeutic insights for fungal
infections [16] and suggests innovative strategies for
treating Naegleria and intracellular pathogens, includ-
ing M. hominis infections, particularly in immune-com-
promised patients with diabetes, autoimmune diseases,
different types of neoplasia, and neurodegenerative dis-
eases. These insights offer the potential for complete
cure. These theoretical perspectives can be used to rev-
olutionize future research approaches and deepen our
understanding of immune modulation along with regen-
eration pathways, thereby informing treatment strate-
gies for M. hominis infections and a wide range of other
illnesses.
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