
C A S E  S E R I E S

Clinical Characteristics of Chronic Lung Abscess 
Associated with Parvimonas micra Diagnosed Using 
Metagenomic Next-Generation Sequencing

This article was published in the following Dove Press journal: 
Infection and Drug Resistance

Yaping Zhang1,2,* 
Ping Song1,3,* 
Ruhui Zhang1 

Yake Yao1 

Lisha Shen1 

Qiang Ma4 

Jianying Zhou 1 

Hua Zhou 1

1Department of Respiratory and Critical 
Care Medicine, The First Affiliated 
Hospital, Zhejiang University School of 
Medicine, Hangzhou, Zhejiang, 310003, 
People’s Republic of China; 2Department 
of Respiratory and Critical Care 
Medicine, Shangyu People’s Hospital, 
Shaoxing, Zhejiang, 312300, People’s 
Republic of China; 3Department of 
Critical Care Medicine, Deqing People’s 
Hospital, Huzhou, Zhejiang, 313200, 
People’s Republic of China; 4Department 
of Respiratory Diseases, Yuhang Second 
People’s Hospital, Hangzhou, Zhejiang, 
311100, People’s Republic of China  

*These authors contributed equally to 
this work  

Purpose: Parvimonas micra (P. micra) is a Gram-positive anaerobic bacterium distributed 
in the oral cavity, with a potential to become pathogenic causing lung abscess. Due to the 
lack of specificity of symptoms and the difficulty in culture, the diagnosis of lung abscess 
associated with P. micra is delayed. It is essential to elucidate the clinical characteristics of 
lung abscess associated with P. micra.
Methods: From January 2019 to July 2020, five patients with chronic lung abscess asso
ciated with P. micra diagnosed by pathological biopsy and metagenomic next-generation 
sequencing (mNGS) were analyzed in this retrospective study.
Results: Among the five patients, four had a history of smoking, three had periodontitis, and 
two had a history of drinking. The average course of the disease was 6.5 months. High- 
density flake-like or mass shadows with irregular boundaries were observed in the chest 
computed tomography (CT) images of the five patients, and liquefactive necrosis was 
detected in the middle of the lesions; however, no gas-liquid plane or cavity was noted, 
making it difficult to distinguish a lung cancer. The pathological biopsy of the five patients 
showed chronic inflammation of lung tissue, and P. micra was detected by mNGS in the 
biopsy or bronchoalveolar lavage fluid samples. Two patients were treated with amoxicillin- 
clavulanate, two had metronidazole, and one had moxifloxacin. Among them, four recovered 
after receiving antibiotic treatment, and the remaining one underwent surgical resection due 
to poor antibiotic treatment effect.
Conclusion: Chronic lung abscess associated with P. micra, common in elderly male 
smokers with poor oral hygiene, is often diagnosed in a delayed manner and misdiagnosed 
as lung cancer. The mNGS technology is beneficial to the rapid determination of P. micra.
Keywords: Parvimonas micra, P. micra, lung abscess, metagenomic next-generation 
sequencing, mNGS

Introduction
Parvimonas micra (P. micra) is a Gram-positive anaerobic bacterium with a 
diameter of 0.3–0.7 μm and grows slowly. It is arranged in pairs or chains and 
can be commonly found in the human oral cavity.1–3 P. micra causes bacteremia, 
rachitis, arthritis, infective endocarditis, liver abscess, renal abscess, brain abscess, 
pleural effusion, and lung abscess.4–13 A lung abscess is a suppurative lesion of the 
lung tissue caused by various pathogenic bacteria. The bacteria causing the infec
tion are consistent with the common bacteria in the oral cavity and the upper 
respiratory tract.14 A lung abscess is defined as chronic if the course of the disease 
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lasts >3 months. However, due to the difficulty in cultivat
ing anaerobic bacteria, P. micra has been rarely identified 
as the pathogenic bacterium of lung abscess, and only 
slight data are available on the clinical characteristics of 
the lung abscess associated with P. micra. The infections 
caused by anaerobic bacteria, including P. micra, can be 
identified using microbial detection technology based on 
nucleic acid detection, such as the metagenomic next-gen
eration sequencing (mNGS). In this study, the clinical 
characteristics of chronic lung abscess associated with P. 
micra were analyzed through a retrospective analysis of 
five patients who received treatment at the First Affiliated 
Hospital of Zhejiang University School of Medicine from 
January 2019 to July 2020. Although these five patients 
could not be diagnosed definitively for a long time, they 
were later diagnosed with chronic lung abscess associated 
with P. micra through mNGS detection.

Patients and Methods
Patient Enrollment Research Design and 
Enrolled Patients
This retrospective study was conducted at the First 
Affiliated Hospital of Zhejiang University School of 
Medicine. The bronchoalveolar lavage fluid (BALF) or 
lung biopsy tissue specimens of patients with chronic 
lung abscess, admitted to the hospital from January 2019 
to July 2020, were detected by mNGS. The detection 
results suggested P. micra was the pathogenic bacterium, 
which was consistent with the clinical evidence, indicating 
that the chronic lung abscess was associated with P. micra. 
In this study, five patients with chronic lung abscess asso
ciated with P. micra were enrolled. The information col
lected included patients’ age, gender, underlying disease, 
clinical manifestation, disease progression, laboratory and 
imaging examination results, molecular biological diagno
sis, antibacterial scheme, treatment, and prognosis.

mNGS Testing
Samples were collected and immediately transported on the 
dry ice to a commercial laboratory (IngeniGen XunMinKang 
Laboratory, Hangzhou) for mNGS testing within 4 hours after 
collection. Briefly, DNA was extracted from 300µL of BAL 
and the sequencing library was prepared using the Total 
Nucleic Acid Extraction Kit and the mNGS-DNA Library 
Prep Kit (IngeniGen XunMinKang Biotechnology, Zhejiang, 
China). Sequencing was performed using the 75-bp paired- 
end protocol on the Illumina Nextseq550 platform. At least 

2.5 million reads (75bp) were obtained from each sample after 
sequencing. The sequence data was analyzed by IngeniSeq- 
MG® v1.0 mNGS software (IngeniGen XunMinKang 
Biotechnology, Zhejiang, China) which contains a proprietary 
curated database consisting of more than 20,000 microbial 
reference genomes. The detailed methods regarding the wet- 
lab and bioinformatics had been described previously.15

Results
General Characteristics
The five patients were all males, aged between 46 and 82 
years, with a body mass index (BMI) of 18–23 and commu
nity-onset. Four patients had a long history of smoking, 
three were complicated with periodontitis, and two had a 
history of drinking. None of the 5 patients had the following 
common risk factors for pulmonary abscess: HIV infection, 
diabetes, tracheotomy, chronic sinusitis, and so on. None of 
the five patients administered any immunosuppressive 
drugs, such as glucocorticoids. Three patients presented 
complications, but none of them had any extrapulmonary 
infection (empyema, brain abscess, endocarditis, skin and 
soft tissue infection, abdominal infection, etc). The average 
time taken from the clinical onset to definitive diagnosis of 
the five patients was 6.5 (range: 2~8.5) months (Table 1).

Clinical Manifestations of the Onset
The five patients had cough and expectoration at the time 
of onset; however, the sputum had no odor, but three of the 
patients had blood-stained sputum. Two patients had a 
fever with a maximum body temperature of 39 °C, while 
two cases had chest pain, and two cases showed dyspnea.

Diagnosis and Treatment at Early Onset
The five patients were initially diagnosed with pneumonia, 
and all received antibiotic treatment for 1~2.5 months. 
Four patients received fluoroquinolone (moxifloxacin or 
levofloxacin) treatment, including two cases treated with 
fluoroquinolone monotherapy and two with the combina
tion therapy with cefdinir. The remaining one case was 
treated with cefdinir monotherapy (Table 1).

Changes in Clinical Manifestations After 
Initial Treatment
After the initial diagnosis, four patients received antibiotic 
treatment, and the symptoms improved significantly; among 
them, symptoms disappeared in three cases, and one case 
had a slight cough. The remaining one patient had cough, 
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expectoration, and blood-stained sputum after medical treat
ment (Table 1). About 2 months after the initial treatment, no 
improvement was seen in the lung computed tomography 
(CT) scan of the five patients; four patients were suspected 
of lung cancer, and one case was misdiagnosed with crypto
genic organizing pneumonia. Because of the remission of 
clinical symptoms 1~2.5 months after the initial treatment, 
all patients stopped taking medicine and were under obser
vation. The delay from the end of initial antibiotic treatment 
to diagnosis was 1~6.5 months.

Imaging Manifestations of Lung CT
The locations of lung abscesses in the five patients were as 
follows: two cases in the upper lobe of left lung and one case in 
the lower lobe of left lung, upper lobe of right lung, and middle 
lobe of right lung, respectively. Among the initial imaging 
manifestations of the patients, three cases had lumpy shadows 
with unclear boundaries with one had small cavities in the 
lesion, and two cases had lumpy shadows with clear bound
aries. After the progression of the disease, it was difficult to 
distinguish from lung tumor based on the imaging manifesta
tions of the five patients. The necrosis of the local lung tissue 
was detected within the lesions of the patients: two cases had 
small cavities in the lung, no typical gas-liquid pyogenic 

cavity was observed in all the patients, and one case developed 
occlusion in the left inferior lobar bronchus. Detailed lung 
images of two patients are shown in Figures 1 and 2.

Bronchoscopy, Lung Biopsy, and 
Pathology
Since distinguishing the disease from lung cancer through 
imaging is challenging, all five patients underwent 
bronchoscopy and CT-guided percutaneous lung biopsy. 
The bronchoalveolar lavage was performed at the infected 
site under a bronchoscope, but no purulent secretion was 
observed in the bronchoalveolar lavage fluid (BALF). Four 
patients underwent lung puncture biopsy, including 
repeated lung puncture biopsy in one patient, and the 
remaining one patient underwent the endobronchial ultra
sound-guided transbronchial needle aspiration (EBUS- 
TBNA). The biopsy showed inflammation of the lung 
tissue and purulent changes in some cases. The pathologi
cal results of these patients are described in Table 2.

Laboratory Examination
At the time of admission, the mean white blood cell level 
of the five patients was 12.6×109/L (range: 6–31.7), the 
mean C-reactive protein (CRP) level was 60.2 mg/L 

Figure 1 Lung CT manifestation of case 3. Time point 1: At the first visit, clump-like lung consolidation was visible in the left lower lobe, accompanied by the exudation of 
surrounding ground-glass lesion, and central necrosis was not obvious. Time point 2: At 8 months of onset, large areas of lung consolidation were visible with liquefactive 
necrosis and small cavities in the lesion. Time point 3: After effective treatment for 3 months, the lesion was significantly smaller with residual cavities and fibrous 
proliferation lesions.
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(range: 7–127.1), the mean albumin level was 36.2 g/L 
(range: 32.7–45.8), the mean hemoglobin level was 
118.6 g/L (range: 94–143), and the mean red blood cell 
level was 4.06×1012/L (range: 3.25–4.85). One case had 
increased procalcitonin level, which was 2.18 ng/mL (nor
mal range: 0–0.5ng/mL).

Diagnosis of Pathogen
Blood culture and sputum culture were performed in these 
five patients, but the results were all negative. All five 
patients underwent bronchoscopy or percutaneous lung 
puncture biopsy. The BALF or lung tissue was collected 
and sent for routine bacterial smear and culture, followed 

Figure 2 Lung CT manifestation of case 4. Time point 1: At the first visit, a mass lung consolidation shadow was visible in the right upper lobe. Time point 2: At 8 months of 
onset, a notably enlarged mass is visible, with liquefaction necrosis in the middle of the lesion. Time point 3: After effective treatment for 3 months, the lesion was 
significantly smaller with residual cavities and fibrous lesions.

Table 2 Lung Biopsy Pathology of Five Patients with Chronic Lung Abscess Associated with P. micra

No. Lesion Site Biopsy Method Lung Biopsy Pathology

1 Left upper 

lung lobe

CT-guided percutaneous lung puncture Chronic suppurative inflammation of lung tissue

2 Right middle 

lung lobe

Endobronchial ultrasound-guided 

transbronchial needle aspiration

Chronic inflammation of lung with cryptogenic organizing pneumonia

3 Left lower 

lung lobe

CT-guided percutaneous lung puncture Chronic inflammation of lung tissue with fibrous hyperplasia

4 Right upper 

lung lobe

CT-guided percutaneous lung puncture 1. (At early onset) lung tissue, with fibrous tissue hyperplasia in the alveolar 

cavity; 

2. (After 8.5 months) lung tissue, interstitial fibrous tissue hyperplasia with 
multiple inflammatory cell infiltration

5 Left upper 
lung lobe

1. CT-guided percutaneous lung 

puncture
2. Surgical resection

1. Chronic inflammation with fibrous tissue hyperplasia and infiltration of the 
lymph, plasma cells, and eosinophils, regional necrosis 

2. Bronchogenic cyst with chronic suppurative inflammation and the formation of 

a multifocal abscess

Abbreviation: CT, computed tomography.
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by mNGS. In the BALF smears, white blood cells were 
detected in all five patients, gram-positive cocci were 
detected in three cases. In the BALF culture, 
Streptococcus constellatus was identified in one case, no 
fungi and Mycobacterium were identified. The BALF of 
three patients and the lung puncture tissue specimens of 
the remaining two patients were sent for mNGS analysis. 
After the mNGS detection, one patient was diagnosed with 
simple P. micra infection, two cases with co-infection of P. 
micra and Fusobacterium nucleatum, one case with co- 
infection of P. micra, F. nucleatum, and S. constellatus, 
and one case with co-infection of P. micra, Prevotella 
intermedia, and S. constellatus (Table 1).

Targeted Treatment Regimen
After a definitive diagnosis, the patients received the fol
lowing antibiotic treatment: amoxicillin and clavulanate 
potassium for two cases, metronidazole for two cases, 
and moxifloxacin for one case (Table 1).

Prognosis
The prognosis of the five patients was satisfactory. The 
antibiotic treatment on the four patients achieved good 
effects, the clinical symptoms improved, and chest CT 
showed that the lesions were completely absorbed. The anti
biotic treatment on the remaining one patient failed, and no 
obvious improvement was seen in the symptoms. A chest 
imaging re-examination showed that the lesion was enlarged, 
which was removed surgically. The postoperative pathology 
revealed a bronchial cyst with chronic suppurative inflamma
tion and the formation of a multifocal abscess (Table 1).

Discussion
P. micra is a microorganism commonly found in the oral 
cavity. Reportedly, the level of P. micra and other bacteria 
in smokers’ oral cavity is higher than that of non- 
smokers.16–18 In this study, we found that most of the 
patients with chronic lung abscess associated with P. 
micra had a long history of smoking. Hence, we specu
lated that long-term smoking might increase the risk of 
chronic lung abscess associated with P. micra.

Since there was no specificity in the symptoms of these 
patients, and we did not have sufficient knowledge of the 
clinical characteristics of chronic lung abscess associated 
with P. micra, we might not have analyzed the pathogenic 
bacteria at the beginning of the disease. This phenomenon 
resulted in prolonged diagnosis and treatment of the dis
ease and further led to chronic lung abscess. P. micra can 

enhance inflammation, especially persistent inflammation 
by stimulating the release of some inflammatory transmit
ters by human macrophages.19 The imaging manifestations 
of the five patients in this study made it difficult to distin
guish their disease from lung cancer; a definitive diagnosis 
requires lung biopsy and mNGS detection. Guo et al 
reported a patient who underwent a lung puncture biopsy 
because of a suspected lung tumor, while the next-genera
tion sequencing technology confirmed that the chronic 
lung abscess associated with P. micra and F. nucleatum.13 

Gorospe et al reported a patient who underwent two 
bronchoscopy biopsies and two CT-guided lung puncture 
biopsies because of suspected lung cancer, which was 
ultimately confirmed to be lung consolidation attributable 
to P. micra infection.20 Both cases were similar to our 
cases.

Previous studies discovered that P. micra is often sen
sitive to metronidazole, penicillin, amoxicillin-clavulanate, 
and clindamycin.1,21 The initial administration of fluoro
quinolone or cefdinir did not affect the patients in this 
study, and a significant efficacy was achieved after the 
treatment with metronidazole amoxicillin-clavulanate and 
other antibiotics casting sensitivity to anaerobes. This find
ing might be associated with the resistance of Gram-posi
tive anaerobic cocci (GPAC) to fluoroquinolones.22 

However, in one case in this study, the initial treatment 
using levofloxacin failed, and after a definitive diagnosis, 
the treatment with moxifloxacin was effective, suggesting 
that moxifloxacin had a better treatment effect than levo
floxacin. As a result, we should search for pathogens at the 
earliest for a definitive diagnosis, select antibiotics treat
ment causing sensitivity to the identified pathogens, and 
achieve the transition from empirical treatment to targeted 
treatment.

This study showed that the co-infection of P. micra with 
other oral symbiotic bacteria was simple and that chronic 
lung abscesses associated with P. micra infection required a 
prolonged duration for treatment with antibiotics due to a 
poor effect. In this study, most of the cases with chronic lung 
abscess associated with P. micra were successfully treated 
with antibiotics, and one patient with chronic lung abscess 
associated with the co-infection of P. micra and F. nucleatum 
had the lesion removed surgically due to the poor antibiotic 
treatment effect. Didilescu et al found a synergy between P. 
micra and F. nucleatum in the oral infection.23 Thus, we 
speculated that both bacteria might also affect chronic lung 
abscess and enhance the pathogenicity. Özok et al demon
strated that the resistance of the dual-species biofilms 
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formed by P. micra and F. nucleatum to antimicrobial agents 
was stronger than the monospecies biofilms formed by the 
two bacteria.24 These findings were consistent with the 
prognosis of the case in this study.

mNGS is a novel clinical metagenomics technology 
that does not require culture and is based on sequencing 
technology. By analyzing the content and abundance of 
DNA or the RNA of microorganisms in clinical samples, 
this technology could be used to determine the pathogenic 
bacteria and was successfully applied to identify the patho
gens from patients’ BALF or lung tissue samples.25–28 

Importantly, the sensitivity of using mNGS to diagnose 
infectious diseases was higher than conventional culture, 
especially for bacteria that are difficult to cultivate, such as 
anaerobes.29,30 Moreover, mNGS is less affected by anti
biotic exposure before sample detection,29 and thus has 
more advantages in detecting the co-infection of multiple 
bacteria.30

Nevertheless, the present study has some limitations. 
First, this is a retrospective study with small sample size. 
Second, we failed to perform an anaerobic culture of the 
lung specimens routinely. Also, the mNGS results were 
not validated. Third, some cases of this study were co- 
infections of P. micra and other oral symbiotic bacteria. 
Thus, additional studies are required for the differences 
between co-infection and single bacterial infection and 
their respective clinical characteristics.

Together, we summarized the clinical characteristics of 
patients with chronic lung abscess associated with P. micra 
as follows: the majority of such patients have a long 
history of smoking, their disease course is long, the symp
toms are not typical, the chest imaging manifestations did 
not show liquid-gas plane and cavity of typical lung 
abscess, and the disease could not be diagnosed in time, 
resulting in the formation of chronic infection and abscess; 
these often led to the misdiagnosis of lung cancer. A good 
prognosis can be achieved by timely and accurate pathol
ogy, early identification of pathogens, and effective anti
biotic treatment. The mNGS technology is beneficial to the 
rapid determination of pathogens.
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