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Abstract: Peptoniphilus asaccharolyticus is a gram-positive anaerobic coccus that can cause infections in immunocompromised 
individuals. P. asaccharolyticus causing empyema has not been reported earlier. Here, we present a novel case of empyema caused by 
P. asaccharolyticus. A 72-year-old male had a constant fever with difficulty breathing. A chest computed tomography scan revealed 
infiltration in the right lower lobe and pleural effusion. Following hospital admission, pleural fluid drainage was conducted, and the 
culture isolated P. asaccharolyticus. Initially treated with piperacillin/tazobactam, the patient experienced excessive thick sputum 
production, prompting a tracheostomy. Subsequent sputum cultures identified Acinetobacter baumannii. After transitioning to 
cefoperazone/sulbactam for antibiotic treatment and continued pleural effusion drainage, recovery was achieved. Empyema can be 
caused by P. asaccharolyticus and further complicated by a secondary infection with A. baumannii. Management should include 
appropriate antibiotic therapy, pleural drainage, vigilant monitoring, and supportive care. We aim to raise clinicians’ awareness of the 
potential for P. asaccharolyticus to cause empyema in immunocompromised patients and to provide early treatments, thereby 
improving morbidity and mortality. 
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Introduction
Peptoniphilus asaccharolyticus, a Gram-positive anaerobic coccus, belongs to the genus Streptococcus and is commonly 
found in the human oral, upper respiratory, digestive, reproductive, and urinary systems. This pathogen can cause 
infections in immunocompromised patients, typically affecting the skin and soft tissues, joints and spine, kidneys and 
ureters, lungs, tonsils, genital tract, brain, and heart.1 Severe pleural cavity infection from P. asaccharolyticus and 
presenting as empyema has never been described previously. Acinetobacter baumannii is a common pathogen associated 
with hospital-acquired pneumonia.2 It is often found in water and soil and can colonize various parts of the human body, 
including the skin, respiratory system, and gastrointestinal tract.3 In particular, carbapenem-resistance A. baumannii 
(CRAB) is of great concern due to its antibiotic resistance.4
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Here, we report a patient with respiratory distress who was finally diagnosed with empyema caused by 
P. asaccharolyticus. During the hospital admission, this patient developed a secondary infection from Acinetobacter 
baumannii. His condition finally improved after treatments with multiple antibiotics and continuous pleural effusion 
drainage. We describe this case and share the experience to remind clinicians of this infrequent clinical situation.

Case Presentation
On February 14, 2024, a 72-year-old male presented to the Emergency Department of the First Hospital of Jilin 
University, China. His chief complaint was intermittent fever for more than three months and persistent fever with 
difficulty breathing for the last five days. Three months ago, the patient started to have chills and fever. The maximum 
temperature could reach 39.1°C, with temporary relief by medication. Five days ago, he had a persistent fever, 
accompanied by difficult breathing, which was not relieved by antipyretics and antitussives. The medical history of 
this patient included uncontrolled hypertension for 20 years, acute myocardial infarction with two coronary stent 
placements (January 2023), and cerebral infarction with residual right extremity weakness and aphasia (2016). This 
study was approved by the ethics committee of the First Hospital of Jilin University, China. The First Hospital of Jilin 
University has approved that case details can be published. The written informed consent was obtained from the patient.

At our Emergency Department, the vital signs of this patient were temperature 38.1°C, pulse 110 beats/min, 
respiration 26 breaths/min, blood pressure 130/67 mmHg, and oxygen saturation (SpO2) 91% on 3L/min oxygen through 
a nasal cannula. The patient was lethargic and opened his eyes on verbal commands, with a Glasgow Coma Score of 8. 
The physical examination revealed mixed aphasia and residue right arm and leg weakness. Both lungs had coarse 
breathing sounds, with slight dry and wet rales. The laboratory tests showed elevated white blood cell count (WBC), 
neutrophil percentage (NE%), C-reactive protein (CRP), and procalcitonin (PCT). The levels of lymphocyte percentage 
(LY%) and hemoglobin (HB) level were slightly decreased (Supplementary Table 1). Arterial blood gas analysis reported 
an oxygen partial pressure of 81 mmHg (on 3L/min oxygen through a nasal cannula. Supplementary Table 2). The chest 
computed tomography (CT) scan demonstrated right lower lobe infiltration with pleural effusion (Figure 1A–D). The 
patient was admitted to the medical floor with a diagnosis of right lower lobe pneumonia with right pleural effusion.

Figure 1 Chest computed tomography scan shows right lower lobe infiltration (A, C) with pleural effusion (B, D) at the initial hospital presentation. (A and B) are the lung 
window, and (C and D) are the mediastinal window.
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On the first day of hospital admission, the patient began receiving antibiotic treatments with intravenous cefepime (2 
g, twice daily) and moxifloxacin (250 mg, daily). Additional treatments included oxygen supplementation, antipyretics, 
doxophylline (0.3 g, daily), nebulized budesonide (1 mg), and terbutaline (5 mg). The following day, laboratory tests 
indicated positive IgM for parainfluenza virus and a negative test for tuberculosis, prompting the addition of oseltamivir 
(75 mg, twice daily). By the sixth day, despite these interventions, the patient still had a persistent fever with worsening 
respiratory distress. Consequently, his antibiotics were empirically switched to intravenous meropenem (1 g, twice daily), 
linezolid (600 mg, daily), and oral voriconazole (200 mg, daily).

A right-side thoracentesis yielded yellow purulent fluid with a foul odor (Figure 2). The pleural fluid analysis revealed 
a protein level of 23.8 g/L, a negative Rivalta test, an erythrocyte count of 25,000 × 106/L, a leukocyte count of 69,072 × 
106/L, 69% multinucleated cells, 32% single nucleated cells, glucose at 0.1 mmol/L, lactate dehydrogenase at 2,293 U/L, 
adenosine deaminase at 38.9 U/L, and carcinoembryonic antigen at 1.8 ng/mL. The tuberculosis smear returned negative. 
Notably, most cells exhibited lobulated nuclei. Following the thoracentesis, a chest tube was placed for continuous 
drainage of pleural fluid. Subsequently, the patient’s fever gradually subsided. His respiratory symptoms also showed 
significant improvement.

On day 8 after the hospital admission (February 22), the pleural fluid culture was reported as P. asaccharolyticus 
(confidence level of 99.9%, VITEK mass spectrometry analysis. Figure 3). As our hospital was unable to conduct the 
bacterial susceptibility test, we performed a literature review that found commonly used antibiotics for 
P. asaccharolyticus included penicillin, piperacillin/tazobactam, vancomycin, linezolid, and tigecycline.1 We discontin
ued meropenem, linezolid, and voriconazole, and switched to piperacillin/tazobactam (4.5 g, three times daily). 
Afterward, the patient’s temperature remained in the normal range.

However, on day 25 after admission (March 10), the patient had a strong cough and a large amount of thick sputum, 
with SpO2 lower to 60%. He was transferred to the intensive care unit and received sputum aspiration and transnasal 
high-flow oxygen supply. His SpO2 rose to 90%. The patient still had difficulty in expectorating sputum. He underwent 
a tracheostomy with oxygen supply (oxygen concentration 40%, flow rate 40 L/min) on day 27 (March 12). The patient’s 
condition was stabilized by timely suctioning through the tracheotomy. Meanwhile, the patient received daily respiratory 
function training from the rehabilitation department to promote sputum discharge, which included respiratory training 
(once a day), bedside simple spirometry (once a day), whole-body plyometrics (once a day), and low-frequency 
electrotherapy for bilateral internal intercostal muscles, external intercostal muscles, and diaphragm muscles. 
Following these treatments, the patient’s condition gradually became stable.

A pleural fluid culture was performed again on day 25, which was negative, suggesting that the P. asaccharolyticus 
had been cleared. However, his sputum culture grew Acinetobacter baumannii, which was sensitive to cefoperazone/ 
sulbactam but resistant to piperacillin/tazobactam. The antibiotic sensitivity test reported that the minimum inhibitory 
concentrations were cefoperazone/sulbactam = 16, colistin ≤ 0.5, minocycline = 4, and piperacillin/tazobactam ≥128 μg/ 
mL. Therefore, we changed from piperacillin/tazobactam to cefoperazone/sulbactam (1.5 g, twice daily).

Figure 2 Yellow, purulent, foul fluid drained from thoracentesis.
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On day 32 (March 17), a chest color Doppler ultrasound showed only a small amount of pleural effusion (< 10 mm in 
depth). The drainage from the chest tube persisted low at <100 mL daily. The laboratory tests also significantly improved 
WBC count, PCT, and CRP. Clinically, the patient had no fever, cough, or difficulty breathing. The chest tube was 
removed, and he was discharged from the hospital with tracheostomy and daily suctions when necessary. Two months 
later, the patient was followed up in the clinic and reported no discomfort.

Discussion
P. asaccharolyticus is a conditionally anaerobic pathogenic bacterium.5 Infection from this pathogen was rarely reported, 
probably due to its stringent culture conditions and the dominance of parthenogenetic aerobic bacteria to inhibit the 
proliferation of anaerobic bacteria in a polymicrobial culture environment.6 P. asaccharolyticus does not usually cause 
human infection and disease. Only under certain situations and populations, P. asaccharolyticus may behave like 
opportunistic pathogens and cause clinically important infections. The elderly, people with implanted artificial joints, 
and immunocompromised patients are at an increased risk of infections from P. asaccharolyticus.1 Most human 
infections from P. asaccharolyticus were reported in the skin and soft tissues, bone, joint, solid organ infections, or 
bloodstream.7–12 De Crescenzo et al reported the identification of P. asaccharolyticus in humeral head cultures of patients 
undergoing total shoulder arthroplasty.13 Wang et al described a cervical cancer patient whose blood cultures grew 
P. asaccharolyticus.10 Verma et al presented a case of septic arthritis and osteomyelitis caused by P. asaccharolyticus in 
a woman with underlying diabetes.14 We did not find any previous report about empyema caused by the infection from 
P. asaccharolyticus.

Empyema is an accumulation of pus from infection in the pleural cavity. It is a severe illness with high morbidity 
and mortality rates.15 The common sources of empyema are direct, hematogenous, or lymphatic spreading of 
bacteria.16 Pneumonia was the most common cause.17 Other causes included post-thoracic and abdominal surgery,18 

trauma,19 and surrounding soft tissue infections.20 In the present case, the blood and sputum cultures were negative. 
His pleural fluid culture grew P. asaccharolyticus. We consider that the bacteria directly spread from the lung to the 

Figure 3 Spectrum of the strain of Peptoniphilus asaccharolyticus by the VITEK Matrix-assisted laser desorption ionization-time of flight mass spectrometry (Horizontal axis: 
ratio of mass charge to Dalton; Vertical axis: intensity. The protein compositions are different among different microorganisms. Statistical clustering analysis was performed 
on the unknown sample spectra collected by the equipment, and the results were compared with the spectra of known bacterial species in the database to identify the 
potential microorganisms. This graph is consistent with Peptoniphilus asaccharolyticus).
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pleural cavity. The patient had a history of cerebral infarction with residual aphasia, which increased the risk of 
aspiration pneumonia,21 which might have contributed to the spread of infection and also secondary pulmonary 
infection from A. baumannii. The pulmonary infection could increase the capillary permeability in the visceral pleura, 
with subsequent bacterial infection causing empyema.22 Empyema caused by P. asaccharolyticus was never reported 
previously. This case reminded us to consider rare pathogens in empyema patients with poor baseline health status. 
Extensive bacterial cultures on sputum, blood, and pleural fluid should be performed. Inter-disciplinary consultation 
with infectious disease specialists may be required to choose appropriate bacterial detection methods, such as 
metagenomic next-generation sequencing test, in addition to the bacterial culture. Antibiotic selection should also 
consider rare pathogens, such as P. asaccharolyticus.

Our patient was treated with antibiotics, but unfortunately, he developed a secondary pulmonary infection. The 
sputum culture confirmed the pathogen to be A. baumannii. A. baumannii is one of the most common bacteria 
responsible for nosocomial infections.23 Affected patients could develop pneumonia, bacteremia, meningitis, 
cellulitis, osteomyelitis, or urinary tract infections. Unlike P. asaccharolyticus, which remains sensitive to many 
antibiotics, A. baumannii is commonly resistant to multiple antibiotics.24 Many reports have been about treatment 
options for infection caused by A. baumannii. Katip et al reported that a long course of colistin therapy in colistin- 
sensitive CRAB infection resulted in lower mortality and better clinical outcomes in critically ill patients 
compared with short-term colistin therapy, with no difference in nephrotoxicity.25 The excellent synergistic 
activity of the combination of colistin–sulbactam has been reported to have therapeutic potential for treating 
colistin-resistant Acinetobacter baumannii infections.26 Katip et al proposed loading doses of colistin to effectively 
treat patients with CRAB, which required close monitoring of renal function.27 A retrospective study indicated that 
there was no significant difference in 30-day survival in patients receiving intravenous colistin with or without 
nebulized colistin, suggesting that the addition of nebulized colistin did not provide additional benefit in terms of 
survival, clinical or microbiological response, or nephrotoxicity.28 In our patient, we selected cefoperazone/ 
sulbactam to treat A. baumannii based on the drug sensitivity analysis. The patient recovered and was discharged 
from the hospital.

The patient’s compromised baseline health status due to a previous stroke heightened his risk for pulmonary 
infections. During antibiotic treatment, he struggled to expectorate thick sputum, necessitating a tracheostomy. 
This case underscores the importance of closely monitoring respiratory status in patients with poor baseline health 
to prevent complications such as sputum-induced asphyxiation and hypoxemia. A recent study reported and 
validated scoring systems to predict short- and long-term mortalities in patients with bloodstream infection. In 
addition to the types of pathogen, patient age, body mass index, laboratory tests including platelet and leukocyte 
counts and CRP level, comorbidities, and acquisition location could all contribute to the increased mortality.29 

Therefore, a comprehensive evaluation of patient medical history, clinical presentation, and laboratory test results 
is required to identify patients with high mortality who require prompt management.

Our study had several limitations, such as a single case report in a local area. Depending on strains and patient 
populations, the bacterial sensitivity and resistant profile may have regional differences. Careful clinical monitoring, re- 
evaluations, and bacterial identification are required in patients with suspected infection.

Conclusion
Rare pathogens, such as P. asaccharolyticus can cause empyema. The necessity for prolonged antibiotic treatment and 
extended hospital stays can further complicate the situation, potentially leading to secondary hospital-acquired pneumo
nia caused by A. baumannii. It is crucial to administrate appropriate antibiotics and perform pleural drainage while 
closely monitoring respiratory status in these patients, particularly those with compromised baseline health. When 
selecting appropriate antibiotics for empyema, clinicians should consider rare pathogens, such as P. asaccharolyticus, 
to avoid missed diagnosis and treatment. Secondary infection from another pathogen, such as A. baumannii, should be 
considered in patients without improvement or recurrent clinical symptoms. Further appropriate diagnostic tests should 
be applied for such patients.
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