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Background
Mycoplasma hominis is a common commensal of the 
human oral cavity, respiratory tract, and urogenital tract 
and often causes urogenital tract infections [1, 2]. M. 
hominis infections outside the urogenital tract are rare; 
however, to the best of our knowledge, the prevalence of 
these infections, including bacteremia, septic arthritis, 
central nervous system infections, and surgical wound 
infections, has gradually increased in recent years [1, 
3–5]. M. hominis lacks a cell wall and cannot be identi-
fied using Gram staining. Owing to its fastidious nature 
and stringent growth requirements, M. hominis infec-
tion can easily be misdiagnosed, leading to prolonged 
hospitalization, increased treatment costs, and increased 
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Abstract
Background  Mycoplasma hominis is a part of the microflora of the urogenital tract; however, extra-urogenital 
infections due to M. hominis are rare. Herein, we present a case study of a patient who successfully recovered from a 
sternal wound infection caused by M. hominis.

Case presentation  We report a case of sternal wound infection caused by M. hominis following tricuspid 
valvuloplasty. The patient developed a severe infection despite postoperative antimicrobial therapy. Wound 
sample cultures grew pinpoint-sized colonies on blood agar plates, which were identified as M. hominis by matrix-
assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF MS). Based on the results of the 
antibiotic susceptibility test, effective infection management was achieved using a combination of moxifloxacin and 
doxycycline.

Conclusions  The potential role of M. hominis as a causative agent of postoperative infections after thoracotomy 
may be underestimated. M. hominis should be highly suspected when patients have an indwelling catheter or when 
perioperative wound samples show numerous leukocytes with no visible bacteria, and are unresponsive to standard 
empirical treatment for postoperative infections.
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mortality. Therefore, the early identification of clinical 
manifestations and timely treatment with appropriate 
antimicrobial therapy are paramount for achieving opti-
mal outcomes.

In this study, we report an unusual case of postop-
erative sternal wound infection caused by M. hominis 
after thoracotomy. And until now, only 30 cases of such 
infections have been reported in the English literature. 
We aimed to increase awareness of such infections and 
help clinicians effectively identify M. hominis infections 
early to reduce mortality. This is the first report to com-
prehensively analyze sternal wound infections due to M. 
hominis.

Case presentation
A 64-year-old man with severe tricuspid regurgitation 
was hospitalized at our institution on June 20, 2023, 
and underwent thoracotomy and tricuspid valvulo-
plasty on June 30, 2023, without operative complica-
tions. Cefuroxime was administered during surgery as 
antibiotic prophylaxis. On postoperative day (POD) 3, 
the patient developed a cough that was productive of 
sputum, which the cardiovascular surgeon believed was 
caused by respiratory infection. Therefore, empirical 
antibiotic treatment with ceftazidime (2.0 g intravenously 
q12h) was initiated. On POD 7, the patient developed a 

sudden-onset of sternal wound pain and fever (his tem-
perature was 37.8  °C), and a plain computed tomog-
raphy indicated increased bronchial inflammation. 
Furthermore, a small amount of purulent discharge 
from the wound was observed; therefore, the antibiotic 
was upgraded to tazobactam/piperacillin (4.5  g intrave-
nously q8h). However, the surgical dressing progressively 
became wetter close to the xiphoid, and blood and seep-
age from the wound were observed. Pus from the abscess 
was submitted for culture on POD 10, and Gram staining 
of the white secretion from the surgical site did not reveal 
any visible microorganisms; however, many neutrophil 
aggregations were observed. The abscess samples were 
cultured on a Columbia blood agar plate under anaerobic 
conditions at 36 °C. After two days of anaerobic culture, 
numerous pinpoint colonies were visible on the Colum-
bia blood agar plate (Fig.  1), which were identified as 
M. hominis colonies by matrix-assisted laser desorption 
ionization time-of-flight mass spectrometry (MALDI-
TOF MS), i.e. Autof ms1000 system (Autobio, China) 
as instructed by the manufacturer, which identified the 
isolates as M. hominis with a high score value of > 9.000, 
representing a high score identification. The spectra were 
analyzed by using the Autof Acquirer V.2.0.245 data-
base. The culture of pus from the abscess did not grow 
any other bacteria; therefore, antimicrobial therapy was 
changed from tazobactam/piperacillin to moxifloxacin 
(0.4 g intravenously qd), which was administered empiri-
cally based on clinical guidelines. Next, the discharge 
from the sternum on POD 12 and 13 was cultured in 
urea-arginine LYO2 broth, a color change in the broth 
was observed 24–48 h after the initiation of the culture. 
Drug susceptibility testing using a commercial kit (broth 
dilution method, Lizhu, Zhuhai, China) after incubat-
ing at 35–37  °C under anaerobic conditions for 48  h, 
the color change of the detection hole can be judged by 
visual detection. Yellow is negative, clear and transpar-
ent red is positive. The minimal inhibitory concentration 
(MIC; µg/mL) values of the antibiotic tests are presented 
in Table 1. The results of antimicrobial susceptibility test-
ing were interpreted based on the Clinical and Labora-
tory Standard Institute (CLSI) M43-A criteria. However, 

Table 1  Minimum inhibitory concentration of the Mycoplasma hominis isolate
Antimicrobial agents MIC(ug/ml) Qualitative result of 

drug suseptibility
Antimicrobial agents MIC(ug/ml) Qualitative 

result of drug 
suseptibility

Ciprofloxacin >2 R Clarithromycin >4 R
Ofloxacin >4 R Josamycin ≤2 S
Gatifloxacin >8 R Roxithromycin >4 R
Levofloxacin >4 R Doxycycline ≤4 S
Erythromycin >4 R Sparfloxacin >4 R
Azithromycin >4 R Minocycline ≤4 S
Notes: MIC, minimal inhibitory concentration

Fig. 1  Non-hemolytic, semi-translucent pinpoint colonies of M. hominis 
were shown on 5% blood agar after 2 days of anaerobic cultivation
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the efficacy of moxifloxacin during treatment remained 
unsatisfactory. The wound progressed to a deep infection 
and secreted a large amount of white discharge, and the 
possibility of mediastinitis could not be ruled out. There-
fore, we debrided and sutured the chest wall under gen-
eral anesthesia on POD 14. M. hominis was also cultured 
from the secretions obtained during debridement. Based 
on the antimicrobial susceptibility results, the surgeon 
conducted a multidisciplinary consultation with infec-
tious disease experts, pharmacologists, and microbiolo-
gists, who recommended a combination of moxifloxacin 
(0.4  g intravenously qd) and doxycycline (0.1  g orally 
q12h). Although the susceptibility results showed that 
the organism was resistant to most quinolones, moxi-
floxacin and doxycycline were simultaneously admin-
istered because doxycycline therapy alone may be less 
efficacious, and antibiotic combination therapy is one of 
the principles for treating pan-resistant bacterial infec-
tions. After adjusting the treatment regimen, the patient’s 
clinical symptoms significantly improved. Antimicrobial 
treatment with moxifloxacin and doxycycline was con-
tinued for two weeks. During this period, wound swab 
cultures were performed on the 24th and 26th days after 
surgery, and no bacteria were cultured. The patient was 
discharged on POD 31(July 31). The details of diagnosis 
and treatment are shown in Fig. 2.

Discussion
We searched PubMed for articles published between Jan-
uary 1, 1950, and December 31, 2023, using the following 
search terms: “Mycoplasma hominis” and “sternal wound 
infection” or “sternal osteitis” or “mediastinitis” or “empy-
ema” or “pleuritis”. Seventeen articles were retrieved and 
30 patients with detailed clinical records were identified. 
Combined with this case, a total of 31 patients with a M. 
hominis infection were selected, including 17 who under-
went transplantation, 13 who underwent reconstructive 
cardiac surgery, and 1 who had not undergone surgery. 
The mean age of the patients was 53 years (27 males and 
4 females). Seven of these patients died at some point fol-
lowing the surgery. Most patients experienced fever and 
purulent discharge from the incision site after surgery. 
Almost all patients were immunocompromised because 
they were administered hormones and immunosuppres-
sants and had underlying conditions and surgical com-
plications. All patients underwent debridement and/or 
drainage to control sternal infections, mediastinitis, pleu-
ritis, or empyema. Regarding the diagnostic method, cul-
ture was performed in all cases. PCR was performed in 
seven cases, 16 S rDNA was used in four, MALDI-TOF 
MS was performed in three, and direct immunofluores-
cence testing was performed in one. Mycoplasma spe-
cies have also been detected in other parts of the body 
including the respiratory tract. Simultaneously, some 
patients harbor other pathogens at their surgical wound 

Fig. 2  Timelines of patient’s diagnosis and treatment. Abbreviations: CXM, cefuroxime; CAZ, ceftazidime; TZP, tazobactam/piperacillin; MXF, moxifloxacin; 
DOX, doxycycline
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site, including Ureaplasma spp. and Pseudomonas. aeru-
ginosa. The clinical features of the patients are summa-
rized in Table 2.

The exact source of M. hominis infection in sternal 
wounds remains controversial. In this study, the vast 
majority of patients infected with M. hominis under-
went heart-lung transplantation or cardiac surgery, and 
a significant proportion of these patients were males. 
We speculate that this phenomenon is associated with 
immune suppression and invasive procedures, such as 
urinary catheterization, during the perioperative period, 
which might increase the risk of M. hominis infection of 
the sternal wounds. For patients who underwent cardio-
thoracic transplants, it was widely inferred that M. homi-
nis infection was predominantly derived from the donor, 
which was explicitly stated in Cases 10 and 11 [11]. Some 
articles specified that M. hominis infection may occur 
through direct spread to the mediastinal region after 
transplantation and could only occur after reconstructive 
cardiac surgery [13, 14]. Therefore, there must be another 
transmission mechanism involved in the onset of infec-
tion. In this report, the vast majority of patients infected 
with M. hominis were males, and all patients who were 
infected with M. hominis after reconstructive cardiac sur-
gery were male (13/13,100%), which is consistent with the 
findings of previous studies [13, 23, 24]. Although only 
six studies explicitly stated that urinary catheterization 
was performed, all patients had undergone major sur-
gery, such as thoracotomy; therefore, it is reasonable to 
assume that urinary catheterization was also performed 
in the other patients. Due to physiological factors, males 
are more susceptible to trauma from catheterization than 
females. According to previous studies, M. hominis had 
been identified in 20–40% of midstream urine samples 
from healthy individuals and secreted an adhesin known 
as “variable adhesion associated antigen”, which enabled 
the organism to evade the host’s immune response by 
antigenic variation [25, 26]. In the human body, M. homi-
nis is associated with mucous membranes, primarily the 
urogenital tract mucosa, and rarely penetrates the sub-
mucosa. However, when the body’s immune system is 
compromised or invasive procedures are performed, M. 
hominis can infiltrate the bloodstream and disseminate 
to other tissues and organs [26, 27]. Many case series of 
sternal wound infections in patients who have undergone 
organ transplantation and those who have not undergone 
organ transplantation suggested an endogenous origin of 
M. hominis infections [9, 28–30]. Therefore, postopera-
tive M. hominis sternal wound infection, mediastinitis, 
and pleuritis may be related to urinary catheterization, 
accounting for the higher rates of infection among males. 
This hypothesis was confirmed in a previous study [23], 
which showed that the gene sequences of M. hominis 
cultured from wound secretions and urine samples are 

highly homologous. Additionally, M. hominis colonizes 
the upper respiratory tract in 1-3% of healthy adults [25]. 
The literature indicates that respiratory tract colonization 
by M. hominis is of comparable significance to urinary 
tract colonization as a source of pleural cavity infections 
[31]. Consequently, it is recommended that postopera-
tive screening for M. hominis be conducted in both the 
urinary and respiratory tracts of patients undergoing 
thoracotomy.

Seven of thirty-one patients (22.5%) died despite 
aggressive antibiotic therapy in conjunction with surgical 
debridement and drainage, which highlights the sever-
ity of the infection. Due to the lack of specific clinical 
manifestations, it is difficult to distinguish sternal wound 
infections caused by M. hominis from those caused by 
bacteria or viruses, which may lead to delayed initiation 
of antimicrobial therapy with nonhealing of wounds, 
serious clinical consequences, and even death, as M. 
hominis is not susceptible to most first-line antibiotics 
used to treat surgical wound infection. As suggested by 
some authors [32], the delay between the clinical mani-
festation of the infection and the isolation of the patho-
gen may account for the high mortality rates observed 
in this study. M. hominis is a potent inducer of epithe-
lial secretion of neutrophil chemokines, including IL-8 
and the epithelial-derived neutrophil-activating peptide 
ENA-78, which results in a significant accumulation of 
neutrophils near the wound. It commonly manifests as 
a bacterial infection that necessitates empirical beta-
lactam antibiotic therapy. Owing to the lack of cell walls, 
beta-lactams are not effective against M. hominis, further 
delaying effective treatment of the disease. Antibiotic 
treatment targeting this microorganism is usually not ini-
tiated until M. hominis is cultured or detected. Besides, 
five of the seven patients who died were co-infected 
with other Mycoplasmataceae, the most common being 
Ureaplasma spp.. Some studies have clearly indicated 
that Ureaplasma spp. infection is associated with human 
hyperammonemia syndrome (HS), which is a life-threat-
ening condition that primarily occurs in patients who 
have undergone heart–lung transplantation and may 
cause altered consciousness and brain edema in these 
patients [11, 33]. The basic principle is that Ureaplasma 
spp. can produce urease to decompose urea, which 
mainly produces ammonia, thereby increasing the con-
centration of ammonia in the blood. However, the corre-
lation between M. hominis and elevated blood ammonia 
levels has not been scientifically validated. Additionally, 
there is a correlation between immune status and blood 
ammonia concentration, such as immunosuppression, 
which increases the concentration of blood ammonia, as 
previously demonstrated in animal studies [11, 33]; this 
is consistent with the findings in the patients included in 
this study.
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To date, diagnosing M. hominis infection using conven-
tional techniques remains challenging because of the lack 
of cell walls; this renders Gram staining ineffective, lead-
ing to underestimation of this pathogen. Mycoplasma 
requires special nutrients for growth, such as nucleic 
acid precursors and serum. However, M. hominis is the 
only mycoplasma that can be grown routinely on blood 
agar plates. Under appropriate conditions, tiny colonies 
of M. hominis can appear on blood agar medium for 2–7 
days [6, 34]. In all cases included in this study, M. homi-
nis was cultured using this conventional culture method; 
therefore, a prolonged incubation period of at least one 
week may improve the diagnosis of M. hominis infec-
tion. Molecular methods, such as conventional PCR and 
16 S rDNA sequencing, have been developed to increase 
detection sensitivity; however, they are only available in 
specialized laboratories. Eventually, some experts iden-
tified a new arenavirus from transplant patients using 
metagenomics in 2008, which was the first study to apply 
metagenomics Next Generation Sequencing (mNGS) to 
identify pathogenic microbial organisms [35]. Compared 
with conventional PCR and 16  S rDNA sequencing, 
mNGS can identify particularly rare, co-infected, or dif-
ficult-to-detect pathogens and detect multiple microor-
ganisms, but this method is tedious and time-consuming. 
In addition, MALDI-TOF MS has proven to be very use-
ful for rapid identification of M. hominis [6, 7, 13, 19, 20, 
22], and it is easy to perform. In our case, a score of 9.556 
was achieved after two days of incubation on a blood 
agar plate, supporting this perspective. Overall, the con-
firmation of M. hominis demonstrates the feasibility of 
MALDI-TOF MS for rapid identification of M. hominis. 
Thus, we recommend the use of MALDI-TOF MS as a 
routine method for the rapid identification of this patho-
gen once colonies are isolated.

Cefazolin or cefuroxime, which are typical beta-lac-
tam antibiotics, have no effect on M. hominis because 
they disrupt cell wall metabolism and are typically used 
for antimicrobial prophylaxis during cardiac surgery. In 
the present case, moxifloxacin was empirically adminis-
tered after M. hominis was cultured, but the efficacy of 
the antibiotic therapy was limited. However, there was no 
direct evidence of moxifloxacin resistance, although the 
susceptibility results showed that the organism was resis-
tant to most quinolones, including levofloxacin, cipro-
floxacin, ofloxacin, gatifloxacin. A previous meta-analysis 
[36] showed that the proportions of ciprofloxacin, ofloxa-
cin, and moxifloxacin resistance in M. hominis isolates 
were reported 59.8%, 31.2%, and 7.3%, respectively, and 
recommended that moxifloxacin as the first-line drug for 
the treatment of M. hominis. Other study [37] had clearly 
indicated that the M. hominis strain was ciprofoxacin 
resistant, but susceptible to moxifoxacin. Consequently, 
the combination of moxifloxacin and doxycycline was 

still chosen in this case. In addition, the patient also 
underwent drainage and debridement, which is consis-
tent with treatments employed in previous studies [38]. 
Some studies even recommended that similar invasive 
procedures should be considered a promising treatment 
option and should be performed promptly [39]. Some 
previous studies have shown that quinolone antibiot-
ics like levofloxacin and moxifloxacin are often effective 
against M. hominis, but progressive resistance has been 
observed due to gene mutations [40]. Therefore, con-
ducting drug sensitivity tests for M. hominis is crucial. 
Due to the intrinsic resistance to several conventional 
antimicrobials, the treatment of M. hominis infections 
is constrained to 16-membered macrolides, quinolones, 
and tetracyclines, which can prevent DNA replication 
and protein synthesis. In this study, antibiotic suscep-
tibility testing showed that the M. hominis isolates were 
susceptible to josamycin, doxycycline, and minocycline 
but were resistant to erythromycin, azithromycin, clar-
ithromycin, roxithromycin, ciprofloxacin, ofloxacin, gati-
floxacin, and sparfloxacin. For macrolides resistance, the 
intrinsic resistance of M. hominis to 14- and 15-mem-
bered macrolides was highly related to the G2057A 
transition in the 23 S rRNA gene sequence, resulting in 
interference with the proper binding of macrolides via 
steric hindrance [41, 42]. For quinolones resistance, M. 
hominis harbored substitutions in the proteins GyrA 
(S153L), ParC (S91I) and ParE (V417I) conferring possi-
bly resistance to quinolones, such as S153L in M. hominis 
mutation in the side chains occupied the quinolone-bind-
ing pocket of the levoffoxacin C-3 carboxylic acid, caus-
ing disruption in the effective binding of quinolones via 
steric hindrance [40, 43–47]. It is known that different 
quinolones have different preferential targets, a previ-
ous study [48] showed that GyrA S153L substitutions 
were found in all M. hominis strains that were resistant to 
moxifloxacin and gatifloxacin, but not in those sensitive 
to moxifloxacin and gatifloxacin; gene mutations in ParC 
were detected in all strains resistant to ciprofloxacin and 
levoffoxacin, irrespective of whether moxifloxacin and 
gatifloxacin were resistant. This suggested that moxi-
floxacin and gatifloxacin targeted primarily DNA gyrase 
but that ciprofloxacin and levoffoxacin primarily targeted 
topoisomerase IV. Therefore, we assumed that the M. 
hominis isolate in this study was highly resistant to moxi-
floxacin, resulting in a poor response to treatment. To 
date, there is no consensus regarding the treatment of M. 
hominis infections. The literature review briefly identi-
fied this problem, with tetracycline being used in some 
studies and quinolones, or both, being used in others. 
Therefore, antibiotic susceptibility testing to identify the 
appropriate antimicrobial agents for treating M. hominis 
infections should be performed before antibiotic therapy.
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Conclusions
In summary, our findings showed that M. hominis infec-
tion outside the reproductive system may be associated 
with urinary catheterization as well as an increased mor-
tality rate. M. hominis infection should be highly sus-
pected if the patients have an indwelling catheter and the 
perioperative wound samples show numerous leukocytes 
with no visible bacteria. Improving our understanding of 
M. hominis, including its growth characteristics, detec-
tion methods, and treatment options is crucial.
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