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Abstract

a timely manner according to the AST results.

Background: Pseudomonas fluorescens (P fluorescens) has been detected in respiratory samples from patients. How-
ever, no previous reports have been published about these P, fluorescens cultures from lung tissues.

Case presentation: Here, we report a case of pneumonia caused by P, fluorescens. P. fluorescens was identified from
lung biopsy specimens for the first time in this case. According to the antibiotic susceptibility testing (AST) of P, fluo-
rescens, the patient was given ciprofloxacin treatment. The temperature of the patient then returned to normal. Chest
CT examination revealed improvements in pulmonary inflammation.

Conclusions: These findings suggest that the patients with pneumonia caused by P, fluorescens should be treated in
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Background

Pseudomonas fluorescens (P. fluorescens) is a ubiquitous
bacterium commonly found in moist environments, such
as soil, leaves, and water [1, 2]. As a Gram-negative psy-
chrophile with an optimum growth temperature at 25-30
°C, it is also able to grow at the human body temperature
of 37 °C and can present with its virulence factors [3].

P. fluorescens is significantly less virulent than P aer-
uginosa and is a rare cause of invasive hospital-acquired
infections, with most common site of infection being
the bloodstream [4—15]. It has been isolated in respira-
tory samples from patients with lung transplants [16—
18], ventilator-associated pneumonia (VAP) [19], cystic
fibrosis (CF) [20-22] and rice-field drowning-associated
pneumonia [23].

While P fluorescens has been identified in human
bronchoalveolar lavage fluid (BALF), sputum specimens
or throat swabs, its role in pneumonia pathogenesis is
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unclear. It has been previously suspected of being an aeti-
ologic agent of pneumonia in several reports [19, 24—26],
however, the clinical characteristics and drug susceptibil-
ity pattern of P. fluorescens pneumonia have rarely been
reported [25].

In this case, we report a patient with pneumonia caused
by P. fluorescens. By presenting the clinical and antibiot-
ics susceptibility characteristics of this patient, we will
provide significant value for basic and clinical research
on P, fluorescens infection in the future.

Case presentation

A 67-year-old man was hospitalized in our hospital com-
plaining of a 10-day history of fever, with a temperature
up to 38.8°C. He denied cough, dyspnoea, chills, shivers
or chest pain. Before hospitalization, azithromycin was
given orally for 5 days and intravenously for 3 days, and
levofloxacin was given intravenously for 1 day. However,
the patient still had a fever. He had a past medical history
of tuberculosis and gastritis. He was allergic to penicillin,
cephalosporin and sulfonamide. He had smoked 10 ciga-
rettes a day for more than 20 years. He retired from an
office work and had no pneumotoxic exposure.
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At admission, physical examination revealed bilateral
reduced breath sounds. The patient was conscious but in
a poor state of mind. He was emaciated, with a BMI of 16.
The remainder of his physical examination was normal.
The results of routine blood examination showed that
the white blood cell (WBC) count (10,180/mm? [nor-
mal range 3500-95,000/mm?]) and neutrophil (NEU)
count (8600/mm?® [normal range 1800-6300/mm?])
were elevated. The erythrocyte sedimentation rate (ESR)
(58 mm/h [normal range 0—15 mm/h]) and C-reactive
protein (CRP) were increased (96.7 mg/L [normal range
5-10 mg/L]). Albumin was decreased (34.8 g/L [normal
range 40-50 g/L]). The chest computed tomography
(CT) scan showed scattered patchy high-density nodules
with blurred edges in the bilateral lungs. Pleural effusion
was present on the right side (Fig. 1A, B).

Anti-mycoplasma pneumonia test and T cell spot test
of tuberculosis infection (SPOT. TB) were negative. Thy-
roid function, rheumatism series, immunoglobulin, com-
plement, respiratory system tumour markers, vasculitis
antibodies series, and other laboratory results were nor-
mal. The rheumatism series included anti-ulRNP Ab,
anti-Smith Ab, anti-SSA Ab, anti-SSB Ab, anti-ScL-70
Ab, anti-PM-SCL Ab, anti-Jo-1 Ab, anti-CENP-B Ab,
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anti-PCNA Ab, anti-HHT Ab, anti-ZDB Ab, anti-HTT
Ab, anti-M2 Ab, ANA, anti-dsDNA Ab, ASL, RF, CRP.
The respiratory system tumour markers included CEA,
CYFRA21-1, SCC, PRO-GRP, CA-125, NSE. The vascu-
litis antibodies series included cANCA, PR3-cANCA,
pANCA, MPO-pANCA, anti-GBM Ab. In addition, cul-
tures of sputum smears were negative for bacteria, fungi
or acid-fast bacilli.

After empiric combination treatment with intrave-
nous moxifloxacin (0.4 g, qd) and meropenem (1 g,
g8 h) for approximately 2 weeks, the patient still had a
fever (Fig. 2). During this period, hydrotalcite (1 g, tid)
was given orally, ambroxol (30 mg, bid) and lansoprazole
(30 mg, qd) were also given intravenously for dissolving
sputum and protecting stomach. Thymopentin was given
intramuscularly (20 mg, qd) for improving immunity.
On two occasions, dexamethasone (5 mg, st) was given
by intravenous injection under a fever in evening. The
patient was in poor nutritional status, with difficulties in
sputum excretion, making him at high risk for bronchos-
copy. Considering these situations, we decided to per-
form CT-guided lung puncture biopsy for diagnosis.

The percutaneous lung puncture biopsy was then
performed under the guidance of CT. The lung tissue
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Fig. 1 Images of chest computed tomography (CT). A, B Chest CT images during hospitalization showed high-density infiltrate in bilateral lungs
and pleural effusion on the right side. C, D Chest CT showed the absorption of the pleural effusion and inflammatory sites in the lungs after
treatment
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Fig. 2 Temperature and medication timeline. Changes in temperature under antibiotic therapy during hospitalization. Tmax, Temperature

pathological features displayed acute and chronic inflam-
mation, the proliferation of alveolar cells and fibrous
tissue, and the existence of multinucleated giant cells
(Fig. 3A). Silver staining of the tissue showed round
foreign bodies in foam cells (Fig. 3B). The identifica-
tion of the organism types in lung tissue was performed
by standard biochemical tests using a standard method
on a Vitek 2-GN ID card (bioMerieux, Marcy I'’Etoile,
France). P. fluorescens was identified, and Vitek 2 anti-
biotic susceptibility testing (AST) of P fluorescens was
performed. The results of AST showed that P. fluorescens

was susceptible to ceftazidime, ciprofloxacin, cefepime,
amikacin, gentamicin, tobramycin, piperacillin-tazobac-
tam, and levofloxacin. Meanwhile, the P. fluorescens was
resistant to ampicillin, cefazolin, imipenem, sulfameth-
oxazole/trimethoprim, ampicillin/sulbactam, cefotetan,
and ceftriaxone (Table 1). According to the susceptibility
pattern, moxifloxacin and meropenem were discontin-
ued, and ciprofloxacin (0.4 g, bid) was administered for
4 days. The patient had no fever during treatment with
ciprofloxacin (Fig. 2). Then, the patient was discharged
and continued to use oral ciprofloxacin.
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Fig. 3 Pathological histology of the biopsy lung tissue. A Haematoxylin-eosin staining of lung tissue pathological features showed acute and
chronic inflammation, the proliferation of alveolar cells and fibrous tissue, and the existence of multinucleated giant cells. B Silver staining of the
tissue showed round foreign bodies in foam cells (original magnification, x 400)
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Table 1 The antimicrobial susceptibility testing results of P

fluorescens
Antibiotics MIC values Interpretation
(ng/ml)

Ampicillin > 32 R
Cefazolin > 64 R
Ceftazidime 8 S
Ciprofloxacin <025 S
Imipenem > 16 R
Sulfamethoxazole/trimethoprim 80 R
Cefepime 4 S
Amikacin <2 S
Ampicillin/sulbactam >32 R
Cefotetan > 64 R
Ceftriaxone > 64 R
Gentamicin <1 S
Tobramycin <1 S
Piperacillin-tazobactam <4 S
Levofloxacin 0.5 S

Susceptibility cards were inoculated and interpreted according to the Clinical
and Laboratory Standards Institute (CLSI) breakpoints.

P. fluorescens Pseudomonas fluorescens, MIC minimum inhibitory concentration,
R resistant, S sensitive.

The patient had a return visit one month later. He
denied clinical symptoms. The WBC and NEU counts of
his blood samples were in the normal range. Chest CT
showed the absorption of the pleural effusion and the
inflammatory sites in the lungs (Fig. 1C, D). Six months
later, the patient returned again and bronchoscopy
was performed. No bacteria, acid-fast bacilli, fungi or
spores was found in the bronchial brushings and BALF
specimen.

Discussion and conclusion

Here, we report a case of pneumonia caused by P. fluo-
rescens. P fluorescens was cultured from the biopsy
lung tissue of this patient. Based on the AST results of
P fluorescens, the condition of this patient improved in
response to ciprofloxacin therapy. In previous studies
of P fluorescens, the clinical samples included sputum,
BALF or throat swabs. In contrast to previous reports,
we report P, fluorescens cultured from lung biopsy speci-
mens for the first time.

The roles of P. fluorescens in pneumonia or other res-
piratory diseases pathogenesis are undefined. The clini-
cal features of P. fluorescens-associated pneumonia have
rarely been reported [25]. In the case of a myasthenic
patient [25], during recovery from a recent polymicrobial
peritonitis, he developed clinical evidence of pneumonia,
with sputum cultures that were positive for P, fluorescens.
Prior to the pneumonia, this 55-year-old patient received
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the treatment with intravenous cefuroxime and metroni-
dazole, and mechanical ventilation. The P, fluorescens was
sensitive to amikacin, gentamicin, tobramycin, netilm-
icin, piperacillin, ticarcillin, latamoxef and ceftazidime.
He recovered after the therapy of metronidazole supple-
mented with intravenous ceftazidime. P. fluorescens was
also mentioned in the aetiology of community-acquired
pneumonia in a single case, and the P fluorescens did
not respond to therapy with ceftriaxone, but the clinical
details were lacking [26].

In most previous studies, it is unclear whether the
positive sputum or BALF culture results reflected acute
infection or benign colonization of patients. Using ampli-
fication of bacterial 16S rRNA genes, P. fluorescens and
other bacteria was detected in the BALF acquired from
a single patient with VAP [19]. In another study of over
1,000 respiratory cultures acquired from patients with
CE, the authors identified P. fluorescens in approximately
2% of samples and considered the organism a colonizer
rather than an acute pathogen [22]. P fluorescens was also
identified in a single patient with CF and new lower air-
ways infection [20]. In a survey of lung transplant recipi-
ents, P fluorescens was frequently identified in BALF
samples of asymptomatic recipients by pyrosequencing,
but not detected via standard bacterial culture [18].

In their survey [18], researchers also searched the
database of bacterial culture isolates from the Univer-
sity of Michigan Clinical Microbiology Laboratory. Over
an 11-year period, P. fluorescens was cultured from over
240 distinct respiratory specimens, including sputum,
throat swabs, and bronchoscopically-obtained speci-
mens (BALF or brushings). Among patients with posi-
tive P fluorescens respiratory cultures, the most common
underlying pulmonary condition was CF (38.8% of all iso-
lates), followed by other chronic airway diseases (COPD,
asthma, and non-CF bronchiectasis [16.1%]) and lung
transplantation (7.4%). In addition, 26 of these speci-
mens were obtained from patients with suspected acute
pneumonia, and 22 of these patients were chronically
immunosuppressed or had recent healthcare exposures
meeting criteria for healthcare-associated pneumonia.

In our report, the patient had none known risk fac-
tor for P fluorescens colonization or infection, including
ventilator usage, lung transplantation, CF, immunosup-
pression, or other chronic airway diseases. However, it
is worth noting that this eldly patient was thin and had
low albumin level, with a smoking history of more than
20 years. And he received the treatment with multiple
antibiotics before lung biopsy.

The patient presented with a fever and radiographic
lung infiltrate. Laboratory examinations revealed ele-
vated WBC and NEU counts. He was in poor nutri-
tional status, with difficulties in sputum excretion,
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making him at high risk for bronchoscopy. Therefore,
the CT-guided lung puncture biopsy was performed
for diagnosis. P fluorescens was cultured from lung
biopsy specimens. The clinical symptoms, CT and
laboratory test results, pathologic findings, and treat-
ment response to ciprofloxacin provide evidence of P,
fluorescens infection in our case. The pathohistological
diagnosis of the biopsy provided meaning guidance for
a clinical diagnosis, including the exclusion of tumours,
granulomatous diseases, TB infection, fungal infection,
etc. However, pathological observation cannot identify
the type of bacterial pathogens. More importantly, the
results of tissue culture and drug sensitivity tests played
an important role in guiding the use of antibiotics to
treat this patient.

In the AST, P. fluorescens was resistant to multiple anti-
biotics, which may be the reason for the poor efficacy
of initial empirical therapy. Notably, the antimicrobial
susceptibility results of our P fluorescens isolates were
in agreement with known findings as described above
[25, 26]. They were resistant to ceftriaxone, and sensi-
tive to amikacin, gentamicin, tobramycin, ceftazidime
and piperacillin. However, the previous studies relating
antimicrobial susceptibility characteristics were early
and few, the coverage of antibiotics was relatively narrow.
The antimicrobial susceptibility patterns of P. fluorescens
pneumonia need to be further summarized and clarified.

In summary, P. fluorescens can cause acute pneumonia,
with fever as the main clinical symptom. When encoun-
tering patients with pneumonia presenting with poor effi-
cacy of empiric antibiotic treatment, we should consider
the possibility of P. fluorescens infection. In addition, it is
important to perform the bacterial culture and AST in a
timely manner. Antibiotic therapy under the guidance of
the P, fluorescens antimicrobial spectrum is significant for
such patients. However, more research is needed to study
the pathogenesis of P fluorescens and to establish diag-
nostic criteria and effective treatment of these cases.
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