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Delftia acidovorans Isolated from the Drainage in an Immun-
ocompetent Patient with Empyema
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Delftia acidovorans is a gram-negative motile rod found ubiquitously in soil and in water. Confirmed isolation 
from clinical infections is rare, and has been documented mostly in immunocompromised patients or those with 
indwelling catheters. A 53-year-old man was referred for the evaluation of a huge mass-like lesion found 
incidentally by chest X-ray. The lesion occupied more than half of the right lung and was diagnosed as a large 
loculated pleural effusion by CT scan. Bloody pus was drained through a percutaneous catheter, and D. 
acidovorans, identified by the Vitek GN card and confirmed by amplification of 16S ribosomal RNA and sequencing 
analysis, was isolated repeatedly from the drained pus. The patient was treated with imipenem/cilastatin to which 
the organism was sensitive. This is a rare report of chronic empyema associated with D. acidovorans in the 
respiratory system of an immunocompetent patient.
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Introduction

  Delftia acidovorans, formerly called as Comamonas 

acidovorans, is a gram-negative aerobic rod found ubiq-

uitously in soil and water1, and has seldom been im-

plicated in human infections. It has occasionally been 

reported in cases of catheter-related bacteremia2,3, peri-

tonitis in patients on continuous ambulatory peritoneal 

dialysis4, ocular infection5, endocarditis6, and infections 

in patients with AIDS7. It was also identified from some 

isolates referred to as “Burkholderia cepacia” from cystic 

fibrosis clinics and research8.

  We report a rare isolation of D. acidovorans from an 

immunocompetent patient with chronic empyema.

Case Report

  A 53-year-old man was referred for evaluation of a 

mass-like lesion in his right lung, detected by a chest 

X-ray. He was a 50 pack-year, current smoker and had 

no symptoms except for mild intermittent chest dis-

comfort. He had been injured while working in the con-

struction industry about 25 years earlier and was tapped 

repeatedly at the incident site for a pleural effusion. 

Thereafter, he felt healthy and reported no medical 

problems.

  On admission, the patient’s body temperature was 

36.7oC and chest expansion on breathing was asym-

metric with decreased breath sounds on the right lung. 

In the initial laboratory tests, the leukocyte count (4,900 

cells/mm3), erythrocyte sedimentation rate (9 mm/h), 

and C-reactive protein (0.08 mg/dL) were within normal 

limits. On chest X-ray, there was a huge mass-like le-

sion in the right lower lung field (Figure 1A). On a CT 

scan of the chest, there was a 15×19×26 cm sized, 

multiloculated lesion with low-attenuated components 

and thickening of the calcified wall, indicating chronic 
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Figure 1. Radiologic exam-
inations. (A) At admission, 
a huge round lesion was 
observed in the right lower 
lung field at PA view of 
chest X-ray. (B) The lesion 
was identified by chest CT 
scan as a huge septated 
empyema with thickening 
of the calcified wall and 
passive atelectasis of the 
right middle and lower lob-
es. (C) On the 18th day of 
hospitalization, a CT scan 
showed that the empyem-
atous cavity in the ante-
romedial side of the right 
lower lung field remained. 
(D) A chest CT scan was 
repeated three weeks later, 
showing that the size of the
cavity was decreased after 
insertion of percutaneous 
catheter in the cavity, guid-
ed by fluoroscope.

empyema (Figure 1B).

  Chocolate-like bloody pus was drained from the le-

sion by diagnostic thoracentesis. It showed a protein of 

10.2 g/dL, LDH of 3,287 U/L, hemoglobin of 2.7 g/dL 

and the leukocyte count of 188,500 cells/mm3. Gram 

stain and culture using agar-based culture media were 

negative. AFB stain and culture, and tuberculosis PCR 

of the pus were also negative, and the pus was drained 

by two percutaneous catheters. The catheter in the ante-

romedial septated cavity was removed on the eighth 

day of hospitalization but the other in the inferolateral 

side was left in place because 100∼200 mL of pus daily 

continued to drain.

  On the fifteenth day, the patient presented fever. The 

leukocyte count and C-reactive protein were elevated to 

11,500 cells/mm3 and 3.12 mg/dL, respectively.  After 

cultures of both pus drained through the catheters and 

blood using blood culture bottles (BACTECTM, Becton 

Dickinson [BD], Sparks, MD, USA), intravenous moxi-

floxacin was commenced for suspected hospital- ac-

quired pneumonia, but clinical findings worsened with 

persistent fever for three days. The repeated CT scan 

showed that the empyematous cavity in the ante-

romedial side remained (Figure 1C). Another catheter 

was inserted into the enlarged loculated empyema, and 

the antibiotics was changed to imipenem/cilastin 500 

mg every 6 h intravenously.

  D. acidovorans was isolated from the pus after the 

incubation period of five days, while blood culture 

yielded no growth. The organism was identified by the 

Vitek GN card (BioMérieux Vitek Inc., Hazelwood, MO, 

USA). The antibiotic susceptibility was performed by the 

Vitek AST N055 card, an automated susceptibility testing 

system, and determined by Clinical and Laboratory 

Standards Institute (CLSI) guidelines. The antibiogram 

showed that the organism was susceptible to cefotax-

ime, ceftazidime, cefepime, piperacillin-tazobactam, tri-

methoprim-sulfamethoxazole and imipenem, but resis-
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Figure 3. The results in the 
sequencing analysis of 16S
ribosomal RNA gene using 
Basic Local Alignment Sea-
rch Tool (BLAST).

Figure 2. Amplification of 16S ribosomal DNA (1,500 bp)
from Delftia acidovorans (Lane M: 100 bp ladder, Lane
1: D. acidovorans, Lane2: negative).

tant to amikacin, gentamycin and tobramycin, with in-

termediate resistance to ciprofloxacin.

  As a reference testing method, the presence of D. 

acidovorans was confirmed by amplification and se-

quencing of 16S ribosomal RNA (rRNA). PCR was per-

formed using universal primers (27F: 5’-AGAGTTTGAT 

CCTGGCTCAG-3’, 1492R: 5’-AAGGAGGTGATCCAGCC 

GCA-3’) designed to anneal a conserved position in the 

30 and 50 regions of bacterial 16S rRNA genes9. The PCR 

products were electrophoresed and purified with a 

QIAEX II gel extraction kit (QIAGEN, Hilden, Germany) 

(Figure 2), and sequenced with an Applied Biosystems 

automated sequencer (model 377) and BigDye Termin-

ator cycle sequencing kits (Perkin-Elimer Applied Bio-

systems, Warrington, UK). The gene sequences were an-

alyzed by Basic Local Alignment Search Tool (Figure 3).

  D. acidovorans was repeatedly isolated from the 

drainage via the catheters by three additional tests using 

the blood culture bottles after the first isolation. No oth-

er organisms were identified from the drained pus and 

blood samples. Clinical symptoms were improved after 

administration of appropriate antibiotics and effective 

drainage. The percutaneous catheters were removed af-
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ter the loculated empyema had almost resolved, at 

which time imipenem/cilastin had been administered 

for four weeks. The patient was discharged on the 43rd 

day of hospitalization.

Discussion

  D. acidovorans is still considered as an unusual 

pathogen in human respiratory system. This is the rare 

report of its isolation from the pleural cavity in active 

infection.

  It is important to consider whether the isolated bacte-

rium is a true pathogen of the active infection or a con-

taminant of the indwelling catheters. The observations 

that the microorganism was isolated from the drainage 

when the patient was suffering from active infection, 

and it was the sole organism repeatedly isolated led us 

to believe that it was a pathogen.

  D. acidovorans was not isolated from the initial 

drainage. It suggests that the organism was the etiologic 

agent of secondary infection related with a percuta-

neous catheter rather than that of chronic empyema. 

However, the bloody exudate drained by initial thor-

acentesis was cultured using agar-based culture media. 

Thereafter, the organism was repeatedly isolated by 

blood culture bottles. The method using the blood cul-

ture bottles produced a significant and consistent in-

crease in the isolation rate for body fluid cultures com-

pared to conventional method10. Therefore, we cannot 

exclude that D. acidovorans may be the causative agent 

for the empyema. It has been reported that D. acid-

ovorans infection is associated with exposure to con-

taminated venous catheters11. We presume that when 

he had a chest injury and been tapped repeatedly, the 

organism might be inoculated. In this case, the chronic 

asymptomatic empyema could progress slowly because 

D. acidovorans has a low pathogenicity to immunocom-

petent patients. However, the evidence about the true 

pathogen of empyema is limited due to no isolation of 

initial culture.

  Because D. acidovorans is often resistant to a class 

of drugs commonly used to treat gram-negative infec-

tions such as aminoglycosides, timely identification of 

this organism is necessary to determine the appropriate 

antibiotics11. In this case, imipenem/cilastatin was main-

tained for four weeks as a routine duration of treatment 

for chronic empyema, and the patient recovered from 

active infection after changing to susceptible antibiotics 

combined with effective drainage.

  This is a rare report on an immunocompetent patient 

with chronic empyema associated with D. acidovorans 

treated with appropriate antibiotics and therapeutic 

drainage.
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