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Abstract

Background Spherical pneumonia is an extremely rare condition that is difficult to diagnose. It is a specific type of
lung infection that often manifests as a round or round-like mass on chest imaging. Spherical pneumonia is easily mis-
diagnosed as a pulmonary tumor; therefore, awareness of this disease must be strengthened.

Case presentation The patient was a 29-year-old female who had persistent cough and sputum for approximately
1 month and fever for 5 days. Chest computed tomography (CT) at our hospital revealed a mass in the lower lobe of
the right lung near the hilar region, with obstructive pulmonary atelectasis and obstructive pneumonia. Although
lung cancer was suspected, Ralstonia mannitolilytica was detected by metagenomic next-generation sequencing
(mNGS) of bronchoalveolar lavage fluid, and no cancer cells or Mycobacterium tuberculosis were detected. Finally, the
patient was diagnosed with spherical pneumonia caused by R. mannitolilytica. Anti-infective treatment, symptomatic
treatment, and administration of a traditional Chinese medicine decoction were performed based on the syndrome
differentiation. After 10 days of treatment, chest CT revealed few lesions in the lower lobe of the right lung, which
were significantly reduced compared with those in the past.

Conclusions Spherical pneumonia caused by R. mannitolilytica has not yet been reported and differential diagnosis
is key in clinical diagnosis. When spherical pneumonia is difficult to diagnose, mNGS may be a better alternative.
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Background

Spherical pneumonia is a rare and specific type of lung
inflammation that most commonly presents as a round
or round-like mass shadow on imaging [1]. It is difficult
to diagnose clinically and is often misdiagnosed as lung
cance [2]. The clinical presentation of spherical pneumo-
nia is atypical; patients may have respiratory symptoms
such as fever, cough, sputum, hemoptysis, and chest pain,
or they may have no symptoms and are often discovered
by physical examination [3]. Although the pathogenic
composition of spherical pneumonia is currently consid-
ered similar to that of community-acquired pneumonia,
atypical or rare pathogens continue to be reported, as
detection techniques continue to advance [4]. The suc-
cess of spherical pneumonia treatment is closely related
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to the timely identification of the causative agent and
targeted anti-infective therapy, and identification of the
pathogenic agent is a prerequisite for the clinical treat-
ment. Herein, we report a case of spherical pneumonia
caused by Ralstonia mannitolilytica for the first time.

Case presentation

The patient, a 29-year-old female, complained of cough
and sputum that had aggravated for 1 month with fever
for 5 days. The patient was engaged in civilian work in
a township government building, and had no history of
smoking, dust and other harmful environmental expo-
sure. After anti-infective and symptomatic treatment
at the local county hospital, the patient’s temperature
decreased, but the cough and sputum did not resolve.
She had a previous cesarean section and no history of
other specific diseases. Initial vital signs were a tem-
perature of 36.4 °C, heart rate of 77 beats/min, blood
pressure of 104/72 mmHg, oxygen saturation (SpO,) of
92%, and respiratory rate of 20 breaths/min. Physical
examination revealed hypopnea and scattered wet rales
in the right lower lung, while other physical examina-
tion results showed no abnormalities. Subsequently,
chest computed tomography (CT) was performed, which
revealed a mass shadow in the right lower lobe near the
hilar region, with obstructive atelectasis and obstruc-
tive pneumonia (Fig. 1). Routine blood tests showed sig-
nificantly elevated leukocyte (11.88 x 10°/L), neutrophil
(9.13 x 10%/L), platelet (425 x 10°/L), and C-reactive pro-
tein (77.74 mg/L) levels and mildly decreased hemoglobin
levels. Sputum smear revealed gram-positive cocci (2+)
and gram-negative bacilli (3+). Pulmonary function tests
suggested mild restrictive ventilatory dysfunction, mild
obstruction of small airway airflow, and mildly reduced
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ventilatory reserve function. To further clarify the diag-
nosis, enhanced CT was performed again after admis-
sion, and the results suggested a mass shadow in the
lower lobe of the right lung near the hilar region (Fig. 1),
suggesting a possible central lung cancer with obstruc-
tive pneumonia changes, with mediastinal and right hilar
lymph node enlargement. Bronchoscopy revealed mild
congestion of the bronchial mucosa in the basal segment
of the lower lobe of the right lung, smooth mucosa, white
mucous secretions in the lumen, sharp interstitial ridges,
and no neoplastic growth or active bleeding (Fig. 2). The
metagenomic next-generation sequencing (mNGS) test of
alveolar lavage fluid showed R. mannitolilytica, sequence
number 3271. Moreover, no cancer cells or Mycobacte-
rium tuberculosis were detected. After a comprehensive
evaluation, spherical pneumonia due to Ralstonia solani
infection was considered. We used symptomatic treat-
ments such as moxifloxacin for anti-infection, amiloride
to dissolve sputum, compound ipratropium bromide to
dilate the bronchi, and Suhuang Zhike Capsule (a widely
used Chinese patent medicine with cough relieving and
phlegm resolving properties) for evidence-based treat-
ment. The patient’s clinical symptoms were significantly
relieved after treatment, and repeat chest CT performed
10 days after admission showed significant absorption
of the lesion (Fig. 3). The patient was subsequently dis-
charged from the hospital and has shown no specific dis-
comfort during follow-up to date.

Discussion

Spherical pneumonia is clinically rare and more com-
mon in children than in adults, mainly because the
pores of Kohn and the canals of Lambert in the lungs,
which allow intra-alveolar communication, are poorly

Fig. 1 A, B Computerized tomography scan showing mass shadow in right lower lobe near hilar area with obstructive atelectasis and obstructive
pneumonia. C Computerized tomography enhanced scan showing mass shadow near the hilar area of the right lower lobe, suggesting the
possibility of central lung cancer, accompanied by obstructive pneumonia changes
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Fig. 2 Bronchoscopy: the bronchial mucosa of the basal segment of the lower lobe of the right lung was slightly congested, the mucosa was
smooth, there were many white viscous secretions in the lumen, and the interbronchial ridge was sharp, and no neoplasm or active bleeding was

seen. The rest of the bronchi were unremarkable

Fig. 3 A, BThereis a slight consolidation shadow in the right lower lobe near the hilum, compared with the previous imaging, the scope of the

lesion is obviously reduced, and infectious disease is considered

developed. Closely spaced connective tissue and
smaller alveoli are more prone to dysplasia, and make it
easy for lesions to accumulate once pneumonia devel-
ops. In addition, some pathogens have a strong affinity
for alveolar epithelial cells, such as Streptococcus pneu-
moniae, and when infection occurs, alveolitis predomi-
nates, while bronchiolitis remains mild. In adults, it
may also usually be due to defects in the development

of intra-alveolar communication, or during the delayed
resolution of lobar pneumonia, which may be termed
focal organizing pneumonia [5]. In addition, imaging
findings showed that spherical pneumonia was also
closely related to the stage of the disease, and spheri-
cal pneumonia was easy to appear in following cases,
such as early centrifugal diffusion of pneumonia; dur-
ing the centripetal absorption of pneumonia through
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the alveoli; the development of pneumonia is limited
after antibiotic treatment [4].

There are two characteristics that can help identify
spherical pneumonia: first, a specific morphology that
tends to appear on imaging; second, lung infection [6].
The imaging of spherical pneumonia has certain charac-
teristics [7]. Firstly, spherical pneumonia mostly occurs
in the back and near the pleura, with the diameter of
the lesions generally being 1-7 c¢m, with an average of
4 cm; the density can be uneven, with higher density in
the central area and lower density at the edge. Secondly,
the edges of spherical lesions in adult patients and chil-
dren over 8 years of age could show blurry shadows,
while showing clear edges in children under 8 years of
age. Thirdly, spherical pneumonia may have a pleural
reaction, but pleural effusion is rare, and lymph node
enlargement of hilum and mediastinum is rare. Finally,
the chest CT signs of spherical pneumonia can be pre-
sented as a halo sign or a knife-cut sign. In addition, the
lesions can show enhancement on enhanced CT, while
the lesions can also show hypermetabolism and stand-
ard uptake value increase on PET-CT [8]. Although the
halo sign is also one of the characteristics, it lacks speci-
ficity and can be seen in many diseases, such as invasive
pulmonary aspergillosis, Wegener granuloma, pulmo-
nary infarction, staphylococcus aureus pneumonia, etc.
Although the knife cut sign is specific, the diagnosis of
spherical pneumonia cannot only rely on imaging, but
still needs evidence from etiology, clinical response,
and even pathology. Therefore, the differential diagnosis
should be the core for the diagnosis of spherical pneu-
monia. Spherical pneumonia is a pathological process in
which the lung structures are not damaged or necrotic.
Clinical diagnosis is difficult and often requires the dif-
ferential diagnosis of lung cancer, tuberculosis spheres,
inflammatory myofibroblastoma, malignant tumors, and
granulomatous vasculitis.

In the present case, the patient’s chief complaint com-
bined with the physical examination of the right lower
lung indicating diminished breath sounds with wet rales
and routine blood results led to the consideration of an
infection in the lung. However, the possibility of a tumor
or other types of diseases mentioned above could not
be excluded because of the CT findings which revealed
unexplained mass-like shadow changes in the lung.
For further diagnosis, we performed enhanced CT and
fibronectomy. Electronic bronchoscopy was used to clar-
ify the inflammatory changes in the right lower bronchus,
and no neoplasm was observed; thus, pulmonary mal-
formation tumor and granulomatous polyangiitis were
excluded. Fibronectomy and metagenomic next-gener-
ation sequencing (mNGS) test of lavage fluid showed R.
mannitolilytica, and no cancer cells or M. tuberculosis
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were detected; thus, the possibility of the lesion being a
lung cancer with tuberculosis sphere was excluded. Com-
bined with the mass-like shadow in the chest lesion area
and the differential diagnosis of each type, we ascertained
the patient to have spherical pneumonia and adminis-
tered anti-infective treatment. For treatment, we chose
quinolones based on the patient’s sputum smear sugges-
tive of gram-negative bacteria (3+) and the rare R. man-
nitolilytica in the alveolar lavage fluid. Quinolones are
antimicrobially strong with a wide range of antibacterial
activities, and are less likely to develop resistance. Among
the commonly used quinolones, moxifloxacin has a high
antibacterial success rate, and its broad antimicrobial
spectrum makes it suitable for the treatment of intracel-
lular gram-negative pathogens and atypical pathogens
[9]. Therefore, moxifloxacin was chosen for one course
of symptomatic supportive therapy. After 10 days, the
patient’s symptoms significantly reduced, and CT reex-
amination showed significant absorption of the lesion.
This allowed us to exclude inflammatory pseudotumors
of the lung, that shows non-absorption of the lesion after
anti-infective treatment, and clearly diagnose spherical
pneumonia. This case suggests that during the diagnosis
of spherical pneumonia, attention should be paid to the
combination of symptoms and signs, and various exami-
nation tests should be performed to differentiate it from
similar diseases before confirming the diagnosis.

To further summarize the clinical characteristics of
spherical pneumonia, we searched PubMed, Web of Sci-
ence, and Cochrane Library using the keywords “round
pneumonia” and “spherical pneumonia’, and only 25 lit-
erature were reported in the past 20 years after screen-
ing [1-3, 5, 6, 8, 10-27], with a total of 29 cases reported
(Table 1). The age of onset ranged from 4 months to
77 years, with 8 cases (27.5%) in minors under the age of
18 years, 8 (27.5%) in young adults aged 20—45 years, and
13 (45%) in middle-aged and older adults aged > 45 years.
The most common clinical symptoms of the disease were
fever (79%), cough (62%), dyspnea (41%), and chest pain
(28%), as well as sputum in 20% of the patients, includ-
ing one with blood in the sputum. Other symptoms
included gastrointestinal symptoms (14%), headaches
(14%), myalgia (14%), and fatigue and weakness (14%).
Other symptoms also included hemoptysis, hypoxemia,
and arthralgia. The lesions varied in size, ranging from
20 to 80 mm. They were mainly located in the right lung,
accounting for 66% of the total cases, including 12 in the
right upper lobe (41%), 1 in the right middle lobe (3%),
and 6 in the right lower lobe (21%). There were 5 cases
of lesions in the left upper lung (17%), 5 in the left lower
lung (17%), and 1 in the lingual segment (3%). Fourteen
of the 29 cases had clearly detectable pathogens, includ-
ing S. pneumoniae, Enterobacter hormaechei, Rickettsia
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typhi, and Chlamydia pneumoniae. The anti-infective
treatment was effective in 28 cases, and no treatment
measures were mentioned in one case. Broad-spectrum
antibiotics were mostly used for anti-infective treatment,
including quinolones, tetracyclines, penicillin, and other
antibiotics. The lesions in the 29 patients were gradually
absorbed and shrunk to disappear within 2—6 weeks, and
the prognosis was good.

The common pathogens of spherical pneumonia are
similar to those of community-acquired pneumonia,
with S. pneumoniae being considered common. How-
ever, in recent years, the detection rate of atypical path-
ogens has increased. Mycoplasma and Coxiella burnetii
are known to be common pathogens, and some studies
have suggested that Q fever is the main cause of spheri-
cal pneumonia [4]. In addition, Enterobacter cholerae,
Rickettsia typhi, and SARS-Co-V2 can also cause spheri-
cal pneumonia [28]. However, spherical pneumonia due
to R. mannitolilytica infection has not yet been reported.
R. mannitolilytica is a gram-negative bacterium (family
Burkholderiaceae, genus Ralstonia), which mainly sur-
vives in water sources but also in low nutrient environ-
ments. It was first discovered by Yabuuchi in Japan in
1995 [29]. There are currently three clinically relevant
species, including R. mannitolilytica, Ralstonia pickettii,
and Ralstonia insidiosa [30]. In 2001, R. mannitolilytica
was classified as a new species of the genus Ralstonia,
based on 16S rRNA gene sequence analysis [31]. R. man-
nitolilytica was first isolated in China from a patient with
chronic obstructive pulmonary disease [32]. In 2015, the
whole-genome sequence analysis of R. mannitolilytica
strain MRY14-0246, which carries intrinsic OXA-443/
OXA-22-like and OXA-444/OXA-60-like [B-lactamase
genes and is resistant to meropenem, was performed
[33]. R. mannitolilytica is a rare opportunistic causa-
tive agent of intra-hospital infections. R. mannitolilytica
infects humans predominantly through water sources
and affects mainly immunocompromised patients. There
are few national and international reports, and there
are current case reports of cystic fibrosis with infec-
tion, elderly hospital-acquired pneumonia, bronchiecta-
sis, chronic obstructive pulmonary disease, bacteremia,
solid cancer, abdominal dialysis tube infection, neona-
tal, hematologic, renal transplantation, diabetes melli-
tus, scleroderma, meningitis, peritonitis, osteomyelitis,
abdominal blood collection infection, and urinary tract
infection. Elderly patients, those with multiple underly-
ing diseases, those using broad-spectrum antibacterial
drugs, and those receiving invasive mechanical ventila-
tion are at an increased risk of infection with this organ-
ism [32, 34—45]. Although previous reports showed that
the infection caused by R. mannitolilytica is more com-
mon in immunocompromised groups, the report of R.
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mannitolilytica infection in the normal immunity popu-
lation is rare, and the specific mechanism is still unclear.
It has been shown that R. mannitolilytica has the hemH
gene encoding protoporphyrin ferrous chelatase, and
protoporphyrin ferrochelatase may act as an important
virulence factor of this bacteria [46]. The downregula-
tion of protoporphyrin ferrous chelatase expression leads
to the accumulation of protoporphyrin substrates and
the production of large amounts of reactive oxygen spe-
cies such as singlet oxygen and peroxide radicals through
phototoxic reactions, leading to tissue cell damage and
triggering inflammation [47]. Many of the cases of infec-
tion with R. mannitolilytica are due to contaminated
solutions, including water for injection, respiratory solu-
tions, saline solutions, and sterile drug solutions [48]. The
outbreak of R. mannitolilytica infections in the hospital
is typically associated with contaminated medical sup-
plies or instruments. An investigation revealed coloni-
zation with R. mannitolilytica of two in 15 patients and
contamination of components of five of six humidifying
respiratory therapy device [49]. However, in most cases,
the source is unknown. Although the young patient
reported in this article had no basic diseases and had
normal immunity, the cause of infection with R. man-
nitolilytica is still unclear. The spherical lesion on chest
CT could stem from the fact that the patient has received
anti-infection treatment outside the hospital. Previous
studies have shown that pneumonia caused by R. manni-
tolilytica can be manifested on chest CT as patchy exuda-
tive shadows, consolidation, pleural effusion, pulmonary
cavity or bronchiectasis [50, 51]. Currently, the patho-
logical manifestations of pneumonia caused by R. man-
nitolilytica have not been reported. Although automatic
bacteria identification instrument (the Mérieux VITEK
MS mass spectrometer) and 16S rRNA detection are the
main identification tools, it is difficult to detect R. man-
nitolytica in routine sputum culture. Therefore, clinical
identification of R. mannitolilytica is challenging.

mNGS, which does not rely on traditional microbial
culture and directly sequences nucleic acids in clini-
cal samples at high throughput, can rapidly and objec-
tively detect a wide range of pathogenic microorganisms
(including viruses, bacteria, fungi, and parasites) in clini-
cal samples. mNGS is a more sensitive technique than
traditional pathogen culture, with evidence from studies
showing that mNGS has a diagnostic sensitivity of 88.89%
for all pathogens and 83.37% for negative predictive value
[52]. The diagnostic process of the case reported in this
study showed that R. mannitolilytica causing spherical
pneumonia could be clinically identified using mNGS
testing.

In the treatment of spherical pneumonia, antibiotic
selection should be based on the culture results. When
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immunocompromised patients are infected by R. man-
nitolilytica, the disease can progress rapidly into sepsis
or even multiple organ dysfunction syndrome; therefore,
the sensitive antibiotics should be administered as early
as possible. According to the literature, R. mannitolilytica
is often resistant to multiple antibiotics [53]. There are
no treatment guidelines or drug susceptibility recom-
mendation for this pathogen. Previous studies showed
that R. mannitolilytica was resistant to aztreonam, cefop-
erazone and meropenem, but sensitive to cotrimoxazole,
quinolones, third and fourth generation cephalosporins,
and cefoperazone/sulbactam [54, 55]. Owing to variable
resistance to multiple antibacterial drugs and the lack of
interpretative criteria for drug susceptibility in R. manni-
tolilytica, physicians need to use drugs based on clinical
experience. In the future, the research on R. mannitoli-
lytica needs to be further strengthened.

Conclusion

Spherical pneumonia caused by R. mannitolilytica has
not been previously reported. For clinical diagnosis, we
could combine signs and symptoms and differentiate it
from other similar diseases. The mNGS method can be
used for strain identification when clinical diagnosis is
difficult. R. mannitolilytica is highly resistant to various
antimicrobial drugs, and clinicians need to use drugs
according to clinical experience, and make timely efficacy
assessment and adjustment of drugs.

Abbreviations

R.mannitolilytica Ralstonia mannitolilytica

mNGS Metagenomic next-generation sequencing
cT Chest computed tomography

Acknowledgements
Not applicable.

Author contributions

ZPC conceived and designed the work. MJL integrated the data and wrote
the manuscript. DKJ, FX collected the CT images of the case. ZPC, ZCT, ML,
LYC critically revised the manuscript. All authors read and approved the final
manuscript.

Funding

This work was supported by the Science and Technology Planning Project of
Science and Technology Department of Sichuan Province [grant numbers:
2021YJ0465]; The 2020 Xinglin Scholars Scientific Research Promotion Plan
of Chengdu University of Traditional Chinese Medicine [grant numbers:
QNXZ2020007]; and the Hundred Talents Plan Project of Hospital of Chengdu
University of Traditional Chinese Medicine [grant number:20-Q07].

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Written informed consent was obtained from the patient for publication of
this case report and accompanying images.

Page 9 of 10

Consent for publication
Written informed consent for publication was obtained from the participant.

Competing interests
The authors declare that they have no competing interests.

Received: 9 November 2022 Accepted: 9 January 2023
Published online: 16 January 2023

References

1. Koéhne R, Karabulut N, Herek D. Round pneumonia. JBR-BTR.
2012;95(3):150-1.

2. Gupta S, Goyal P, Rosinski A. A disappearing lung mass: round pneumo-
nia. Am J Med. 2019;132(8):e656-7.

3. Camargo JIDP, Camargo SM, Machuca TN, Perin FA. Round pneumonia:

a rare condition mimicking bronchogenic carcinoma—case report and
review of the literature. Sao Paulo Med J. 2008;126(4):236-8.

4. Hou G, Kang J. Clinical speculation on spherical pneumonia. Chin J Pract
Intern Med. 2010;30(12):1088-90.

5. Madhavan |, Andrews MA. Mass lesion in a chest x-ray of a male adoles-
cent. Round pneumonia. Saudi Med J. 2014;35(11):1417-8.

6. LiuYL, Wu PS, Tsai LP, Tsai WH. Pediatric round pneumonia. Pediatr Neona-
tol. 2014,55(6):491-4.

7. FanQ LiJ, Cui G, Zhang Q. CT differentiation diagnosis of spherical pneu-
monia. J Clin Radiol. 2007,02:144-7.

8. Shie P, Farukhi |, Hughes RS, Oz OK. Round pneumonia mimicking pulmo-
nary malignancy on F-18 FDG PET/CT. Clin Nucl Med. 2007;32(1):55-6.

9. DuX HanY,JianY, Chen L, Xuan J. Clinical benefits and cost-effectiveness
of moxifloxacin as initial treatment for community-acquired pneumonia:
a meta-analysis and economic evaluation. Clin Ther. 2021;43(11):1.

10. SuKJ, Lin JC. Round pneumonia. Indian J Med Res. 2015;142(4):495-6.

11. Harvey E, Varatharaj A. Round pneumonia. QJM. 2014;107(3):239.

12. AlOmran HI. Unilateral double round pneumonia in a child: a case report
and literature review. Radiol Case Rep. 2021;16(11):3266-9.

13. Jimenez-Castillo RA, Aguilar-Rivera LR, Carrizales-Sepulveda EF, Gomez-
Quiroz RA, Llantada-Lopez AR, Gonzalez-Aguirre JE, Nanez-Terreros H,
Rendon-Ramirez EJ. A case of round pneumonia due to Enterobacter hor-
maechei: the need for a standardized diagnosis and treatment approach
in adults. Rev Inst Med Trop Sao Paulo. 2021;63:e3.

14. Yoshimura Y, Sakamoto Y, Kwangyeol L, Amano Y, Tachikawa N. Round
pneumonia with murine typhus after travel to Indonesia. J Travel Med.
2015;22(5):353-4.

15. Koinuma G, Shinjoh M, Kageyama T, Nakazawa M, Kamimaki I. Round
pneumonia due to Chlamydia pneumoniae in a child. Radiol Case Rep.
2019;14(4):436-8.

16. Mahmood T, Jou-Tindou AJ, Khasawneh FA. Round pneumonia in an
elderly woman. Clin Case Rep. 2014;2(1):15-6.

17. An'S, Li X, Wei S, Luo C, Cui R. An unusual case of lung abscess second-
ary to round pneumonia caused by recurrent Klebsiella pneumoniae
strain and the role of occult metastases tumor. Respir Med Case Rep.
2018;23:107-9.

18. Cunha BA, Gran A, Simon J. Round pneumonia in a 50-year-old man.
Respir Care. 2013;58(7):e80-82.

19. Cimen D, Bulcun E, Ekici A, Gungor O, Ekici M. Case of round pneumonia:
pulmonary infarct and a rare situation that is similar with the lung cancer.
Clin Respir J. 2015;9(4):512-5.

20. Celebi S, Hacimustafaoglu M. Round pneumonia in children. Indian J
Pediatr. 2008;75(5):523-5.

21. Jardim C, Ferreira JC, Takagaki TY, Souza R. Round pneumonia with pseu-
dotumoral pneumonia. Rev Assoc Med Bras. 2003;49(3):240.

22. Nunez Viejo MA, Fernandez Montes A, Iturbe Fernandez D. Round pneu-
monia: a rare cause of multiple pulmonary nodes. Arch Bronconeumol.
2010;46(4):211-2.

23. Jimenez-Castillo RA, Fernandez LT, Vera-Pineda R, Carrizales-Sepulveda EF,
Garcia-Arellano G, Gonzalez-Aguirre JE. Round opacity as a presentation
of pneumocystis jirovecii pneumonia in an HIV-infected patient. Am J
Emerg Med. 2019;37(1):176.e173-176.e174.



Ma et al. BMC Pulmonary Medicine

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

(2023) 23:20

Velasco-Tirado V, Hernandez-Cabrera M, Pisos-Alamo E, Perez-Arellano
JL. Rickettsia typhi: a new causative agent of round pneumonia in adults.
Enferm Infect Microbiol Clin. 2012;30(7):427-8.

Kara PH, Demircan A, Akinci E, Bildik F, Aygencel G, Ozsarac M. Focal
mass-like opacity on chest radiography: round pneumonia. J Emerg Med.
2010;39(1):e89-90.

Violante-Cumpa JR, Violante-Cumpa KA, Carrizales-Sepulveda EF. Unusual
radiographic presentation of pneumonia in adults with chronic kidney
disease. Intern Emerg Med. 2019;14(5):811-2.

Durning SJ, Sweet JM, Chambers SL. Pulmonary mass in tachypneic,
febrile adult. Chest. 2003;124(1):372-5.

Wan Y-L, Kuo H-P, Tsai Y-H, Wu Y-K, Wang C-H, Liu C-Y, Kao K-C, Ko S-F.
Eight cases of severe acute respiratory syndrome presenting as round
pneumonia. AJR Am J Roentgenol. 2004;182(6):1567-70.

Jhung MA, Sunenshine RH, Noble-Wang J, Coffin SE, St John K, Lewis FM,
Jensen B, Peterson A, LiPuma J, Arduino MJ, et al. A national outbreak of
Ralstonia mannitolilytica associated with use of a contaminated oxygen-
delivery device among pediatric patients. Pediatrics. 2007;119(6):1061-8.
Ryan MP, Pembroke JT. Brevundimonas spp.: emerging global opportunis-
tic pathogens. Virulence. 2018;9(1):480-93.

De Baere T, Steyaert S, Wauters G, Des Vos P, Goris J, Coenye T, Suyama

T, Verschraegen G, Vaneechoutte M. Classification of Ralstonia pickettii
biovar 3/'thomasii’strains (Pickett 1994) and of new isolates related to
nosocomial recurrent meningitis as Ralstonia mannitolytica sp. nov. Int J
Syst Evol Microbiol. 2001;51:547-58.

Zong ZY, Peng CH. Ralstonia mannitolilytica and COPD: a case report. Eur
Respir J. 2011;38(6):1482-3.

Suzuki M, Nishio H, Asagoe K, Kida K, Suzuki S, Matsui M, Shibayama K.
Genome sequence of a carbapenem-resistant strain of Ralstonia man-
nitolilytica. Genome Announc. 2015;3(3):1.

Zhou S, Tang D, Wei S, Hu Z, Wang X, Luo D. Ralstonia mannitolilytica
sepsis after elective cesarean delivery: a case report. BMC Pregnancy
Childbirth. 2021;21(1):737.

Vaneechoutte M, De Baere T, Wauters G, Steyaert S, Claeys G, Vogelaers D,
Verschraegen G. One case each of recurrent meningitis and hemo-
peritoneum infection with Ralstonia mannitolilytica. J Clin Microbiol.
2001;39(12):4588-90.

Tian X, Jing N, Duan W, Wu X, Zhang C, Wang S, Yan T. Septic shock

after kidney transplant: a rare bloodstream infection. Infect Drug Resist.
2022;15:3841-5.

Rajendran UD, Sundaramoorthy S, Sethuraman G. Sepsis in neonatal
intensive care unit—Be(a)ware of the multidrug resistant nosocomial
bug. Trop Doct. 2022;52(1):216-7.

Pérez Lazo G, Silva Caso W, Morales Moreno A, Soto Febres F, Morales
Castillo L, Jove Quimper H, Del Valle MJ, Aguilar Luis MA, Aquino Ortega
R. Bacteremia due to Ralstonia mannitolilytica: a report of the first case in
Peru. Medwave. 2021;21(4):e8200.

Papagrigorakis E, Vavourakis M, Vlachos C, Zachariou D, Galanis A,
Marougklianis V, Polyzois V, Pneumaticos S. Osteomyelitis caused

by Ralstonia mannitolilytica, a rare opportunistic pathogen. Cureus.
2022;14(4):e24151.

Owusu M, Acheampong G, Annan A, Marfo KS, Osei |, Amuasi J, Sarpong
N, Im J, Mogeni OD, Chiang H-Y, et al. Ralstonia mannitolilytica sepsis: a
case report. J Med Case Rep. 2019;13(1):318.

Homem de Mello de Souza HAP, et al. MALDI-TOF: a useful tool for labora-
tory identification of uncommon glucose non-fermenting Gram-negative
bacteria associated with cystic fibrosis. J Med Microbiol. 2014;63(Pt
9):1148-53.

Green HD, Bright-Thomas R, Kenna DT, Turton JF, Woodford N,

Jones AM. Ralstonia infection in cystic fibrosis. Epidemiol Infect.
2017;145(13):2864-72.

Dotis J, Printza N, Orfanou A, Papathanasiou E, Papachristou F. Peritonitis
due to Ralstonia mannitolilytica in a pediatric peritoneal dialysis patient.
New Microbiol. 2012;35(4):503-6.

Coman |, Bilodeau L, Lavoie A, Carricart M, Tremblay F, Zlosnik JE, Berth-
iaume Y. Ralstonia mannitolilytica in cystic fibrosis: a new predictor of
worse outcomes. Respir Med Case Rep. 2017;20:48-50.

Coenye T, Goris J, Spilker T, Vandamme P, LiPuma JJ. Characterization of
unusual bacteria isolated from respiratory secretions of cystic fibrosis
patients and description of Inquilinus limosus gen. nov., sp. nov. J Clin
Microbiol. 2002;40(6):2062-9.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

Page 10 of 10

Ge Y, Chen X, Huang Y, Lyu H, Zhao Z, Zhou Y. Drug resistance and proto-
porphyrin ferrochelatase of Ralstonia mannitolilytica. J Zhejiang Univ Med
Sci. 2017;46(04):413-20.

Lobo SAL, Scott A, Videira MAM, Winpenny D, Gardner M, Palmer MJ,
Schroeder S, Lawrence AD, Parkinson T, Warren MJ, et al. Staphylococcus
aureus haem biosynthesis: characterisation of the enzymes involved in
final steps of the pathway. Mol Microbiol. 2015;97(3):472-87.

Ryan MP, Adley CC. Ralstonia spp.: emerging global opportunistic patho-
gens. Eur J Clin Microbiol Infect Dis. 2014;33(3):291-304.

Block C, Ergaz-Shaltiel Z, Valinsky L, Temper V, Hidalgo-Grass C, Minster N,
Weissman C, Benenson S, Jaffe J, Moses AE, et al. Déja vu: Ralstonia man-
nitolilytica infection associated with a humidifying respiratory therapy
device, Israel, June to July 2011. Euro Surveill. 2013;18(18):20471.

Xie P, Liu J, Wu L, Liu D. Pulmonary cavitation: a hint of infection through
imaging. Am J Respir Crit Care Med. 2021;203(12):1569-70.

Zhang D, Xia J, Fang X. Clinical analysis of 36 elderly patients with
hospital-acquired pneumonia caused by Ralstonia mannitolilytica. Chin J
Health Care Med. 2013;15(01):6-8.

ChenY, Feng W, Ye K, Guo L, Xia H, Guan Y, Chai L, Shi W, Zhai C, Wang J,
et al. Application of metagenomic next-generation sequencing in the
diagnosis of pulmonary infectious pathogens from bronchoalveolar lav-
age samples. Front Cell Infect Microbiol. 2021;11:541092.

Tu J, TuL, Jiang Y, Fu H, Mai Z, Wu X, Xu B. Sepsis due to bloodstream
infection after surgical treatment of perianal abscess: a case report. Infect
Drug Resist. 2021;14:4441-5.

Ge Y, Chen X, Huang Y, Lyu H, Zhao Z, Zhou Y. Drug resistance and
protoporphyrin ferrochelatase of. Zhejiang Da Xue Xue Bao Yi Xue Ban.
2017,46(4):413-20.

Siddiqui T, Patel SS, Sinha R, Ghoshal U, Sahu C. an emerging multidrug-
resistant opportunistic pathogen in a tertiary care hospital setting. Access
Microbiol. 2022;4(5):acmi000367.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Spherical pneumonia caused by Ralstonia mannitolilytica: a case report and literature review
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


