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Abstract: Disseminated infection caused by Streptococcus constellatus was seldom occurred. We reported a case of Streptococcus
constellatus infection, presenting as multiple pulmonary cavities, thoracic wall abscess and vertebral destruction. The 37-year-old male
had recurrent fever, chest wall swelling and pain, and lower limb numbness, he had weak physical condition and previously suftered
from poorly controlled diabetes and severe periodontal disease for 3 years. Definite diagnosis of Streptococcus constellatus infection
was made by metagenomic next-generation sequencing (mNGS) in abscess drainage fluid. Systemic antibiotics and thoracic wall
drainage were given, and the pulmonary cavity and the thoracic intermuscular abscess were significantly decreased. Few to no study
reported the disseminated infection (pulmonary cavities, thoracic wall abscess and vertebral destruction) caused by Streptococcus
constellatus. This case report highlighted the importance of mNGS for accurate diagnosis, as well as the timely drainage and
antibiotics for effective treatment of Streptococcus constellatus infection.
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Introduction

Disseminated infection, commonly considered as an intractable case, is giving rise to a potential challenge in the clinical
practice. Streptococcus constellatus is a gram-positive and catalase test-negative coccus, it was reported to cause liver
abscess, cerebellar abscess and empyema in patients with immunosuppression.' Risk factors for Streptococcus con-
stellatus infection include history of smoking, alcohol abuse, chronic pulmonary disease, periodontal disease and diabetes
mellitus.®* The special culture of Streptococcus constellatus should be accessed to oxygen and higher concentration of
carbon dioxide,” making it difficult to be detected. We reported a case with initial clinical manifestations of recurrent
fever and multiple pulmonary cavity lesions in a middle-aged diabetic patient. The mNGS detection in thoracic wall
abscess obtained from percutaneous puncture indicated Streptococcus constellatus infection.

Case Presentation

A 37-year-old male, office worker, began to suffer from cough, breathing difficulty and upper back pain six months ago;
afterwards, he experienced worsening shortness of breath, as well as chest wall and upper back swelling and pain. He
denied expectoration, fever, or hemoptysis prior to admission. He denied any birds and poultry contact, aspiration, or
recent travel. Noteworthily, he suffered from poorly controlled diabetes and severe periodontal disease for 3 years, which
induced more than 12 teeth loss.
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After hospitalization, he developed fever with a maximum body temperature of 39°C. He felt the left upper back
haphalgesia, while the anterior and lateral chest wall swelling and pain without skin temperature arisen. Pressure sore (1
x 1 cm) on the buttock was noted by physical examination. The laboratory tests demonstrated increased blood glucose
(32 mmol/L), procalcitonin (1.41 ng/mL), and white blood cell counts (18.28x10%/L) with 92.0% neutrophils, but without
acute hypoxemic respiratory failure on room air (arterial blood gas: PH 7.49; Pcg, 43.2 mmHg; Poo, 68.7 mmHg; Heos
26.6 mEq/L). Liver and renal function, autoimmune antibody tests, ANCA detection, as well as molecular assay for
tuberculosis were otherwise unremarkable. Transthoracic echocardiography and blood culture found no evidence of
infective endocarditis or bacteraemia.

The PET/CT and thoracic MRI revealed multiple cavity lesions in the middle and upper lungs, intermuscular abscess
on the lateral chest and abdominal wall, as well as T3-T4 thoracic vertebral destruction (Figures 1 and 2). Transbronchial
lung biopsy revealed hyperplastic epithelioid foci with numerous neutrophil infiltration, indicating pyogenic granuloma-
tous inflammation. The mNGS in bronchoalveolar lavage fluid (BALF) and lung tissue samples detected EB virus and
staphylococcus epidermidis, but no tuberculosis or aspergillosis, whereas the thoracic abscess continued to deteriorate,
which had no response to empirical antifungal agents. Furthermore, the bacterial culture onsite and mNGS in thoracic
wall intermuscular abscess, obtained from percutaneous puncture under ultrasound guidance, indicated Streptococcus
constellatus, which was susceptible to vancomycin, penicillin G, linezolid, cefotaxime and levofloxacin by drug

Figure | PET/CT imaging on pulmonary cavity lesions and thoracic wall abscess. (A and B) CT imaging on multiple lung cavity lesions in the upper lobes. (C and D) PET
scan revealed that the lung lesions, chest wall and thoracic vertebrae had higher levels of glucose metabolism (Green arrows).

Figure 2 Thoracic vertebrae MR, (A) sagittal plane and (B) coronal plane, indicate hyperintense signals in T3-T4 vertebral bodies and paravertebral tissue (Yellow arrows).
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Figure 3 Chest CT on pulmonary lesions and thoracic wall abscess before and after treatment. (A and D) Chest CT scan prior to admission. (B and E) Chest CT scan on
discharge. (C and F) Chest CT scan at 3-month follow up. The red arrow indicated the change of the pulmonary cavities. The yellow arrow indicated the change of the
thoracic wall abscess.

sensitivity test. Afterwards, his fever allayed, the thoracic swelling and pain alleviated, and the lung cavity lesions were
shrunk following the treatment with piperacillin-tazobactam (4.5g q8h) and levofloxacin (0.5g qd), as well as drainage of
thoracic wall intermuscular abscess (Figure 3B and E), compared with those of pre-therapy (Figure 3A and D). The
duration of antibiotic use was eight weeks. Three months post-discharge, this patient was clinically stable, the chest CT
showed the lung cavity lesions were mostly resolution, as well as the thoracic wall intermuscular abscess was
significantly decreased (Figure 3C and F), whereas this patient refused thoracic spinal surgery for his own concern of
surgical risk and financial reason.

Discussion

Streptococcus constellatus, accounting for 17.1-36.7% of Streptococcus milleri group (SMG),*” is a commensal on the
human body surface, oropharynx and gastrointestinal tract,® it is commonly regarded as a conditional pathogen, which
could cause purulent infection in immuno-compromised host. Streptococcus constellatus infection was commonly

occurred in male middle-aged and elderly patients (41.43%),>

it was reported more likely to be polymicrobial in
suppurative infections and associated with pneumonia and pulmonary abscess formation (15.6-40%).%7'%!
Streptococcus constellatus infection might develop respiratory failure, severe pneumonia or even ARDS, and patients
with comorbidity of disseminated infection and infective endocarditis were reportedly predicted prolonged hospital stay
and increase in mortality.” The potential high-risk factors for Streptococcus constellatus empyema include alcohol abuse,
diabetes mellitus and oral infection.* In this case, the middle-aged patient had uncontrolled diabetes mellitus that
considered immunocompromised, and severe parodontopathy for more than 3 years, which might be responsible for
pulmonary and thoracic soft tissue and vertebral purulent infection. Streptococcus constellatus was reportedly a pathogen
in purulent infections including intracranial empyema, liver abscess, pleural effusion, head and neck infections.'* ¢
Whereas, few to no studies have reported Streptococcus constellatus leading to multiple pulmonary cavity lesions and
vertebral purulent infection. Streptococcus constellatus was considered causing pulmonary infections via aspiration,
direct implantation, and hematogenous dissemination.*!'”-'®

Streptococcus constellatus needs to be cultured in 5% CO, or anaerobic environment, which would be relatively
insensitive and time consuming, making it limited to the identification of anaerobes in the clinical practice.” Bronchoscopy,
CT or ultrasound-guided percutaneous biopsy are the most common techniques to obtain lung biopsy for identifying the
causative pathogens and to confirm pulmonary infectious diseases. Streptococcus constellatus mainly induced pneumonia

and lung abscess followed by spreading to cause empyema. The early diagnosis and timely treatment (sometimes empirical
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antibiotics) are crucial to improve the prognosis and outcome of Streptococcus constellatus infection, whereas, in this case,
the routine bacterial culture and mNGS were negative in BALF specimens, which brought a great challenge in aetiological
diagnosis. The previous study indicated that Streptococcus constellatus was detected in only 13.6% by culture methods of
the BALF specimens,'” similar observation was reported by Claridge et al that Streptococcus constellatus detection rate was
low in pulmonary infection without pleural effusion.'® In the current case, pyogenic infections involved intramuscular soft
tissue, pulmonary parenchyma, as well as thoracic vertebrae, diagnostic performance of the mNGS in biopsy tissues and
abscess should be given priority to identify the suspected etiology of purulent infections, achieving a diagnostic rate of
86.30% compared to 45.21% detected by the routine culture tests.”*>'

Streptococcus constellatus is commonly sensitive to penicillin G, linezolid, levofloxacin, ceftriaxone and chloramphe-
nicol. In the treatment of lung abscess and empyema caused by Streptococcus constellatus, penicillins and their derivatives
could be preferred, with regular doses until the full course of treatment is 6 to 8 weeks, or until the pulmonary abscess
cavity and inflammation disappear and there is only a small amount of residual fibrosis. In this case, patient obtained
a favorable outcome by receiving intravenous antibiotics (piperacillin-tazobactam and levofloxacin) for eight weeks, as well
as timely thoracic intermuscular abscess drainage and nutrition support therapy. We learned from this case that mNGS in
abscess or pyogenic fluid serves as the essential detection for complicated infections, furthermore, systemic antibiotics and
abscess drainage are of equal importance to effective treatment for Streptococcus constellatus purulent infection.

Conclusion

In this report, we presented a case of Streptococcus constellatus infection, causing multiple pulmonary cavities, thoracic
wall abscess and vertebral destruction, which was associated with poorly controlled diabetes and severe periodontal disease.
The mNGS detection is conducive to identify the suspected etiology of disseminated purulent infections. The accurate
antibiotics and early abscess drainage could improve the prognosis of the Streptococcus constellatus disseminated infection.
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