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Community-acquired Achromobacter xylosoxidans
infection presenting as a cavitary lung disease in an

immunocompetent patient
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Achromobacter xylosoxidans is a gram-negative bacterium that can oxidize xylose. It is common-
ly found in contaminated soil and water but does not normally infect immunocompetent hu-

mans. We report a case of a cavitary lung lesion associated with community-acquired A. xylosox-
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idans infection, which mimicked pulmonary tuberculosis or lung cancer in an immunocompetent
man. The patient was hospitalized due to hemoptysis, and chest computed tomography (CT) re-
vealed a cavitary lesion in the superior segment of the left lower lobe. We performed bronchos-
copy and bronchial washing, and subsequent bacterial cultures excluded pulmonary tuberculosis
and identified A. xylosoxidans. We performed antibiotic sensitivity testing and treated the patient
with a 6-week course of amoxicillin/clavulanate. After 2 months, follow-up chest CT revealed
complete resolution of the cavitary lesion.
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Introduction

Achromobacter xylosoxidans is a gram-negative bacillus that can
easily oxidize xylose. It is distributed in polluted environments
(e.g, soil and water) and rarely infects human beings. However,
A. xylosoxidans can opportunistically infect immune-deficient
patients with various conditions, such as tumors, hematological
disorders, organ transplantation, and acquired immune deficien-
cy syndrome [1].

In Korea, cavitary lung lesions are typically observed in cases
of lung cancer, pulmonary tuberculosis, bacterial pneumonia,
and fungal lung infections. Furthermore, Yang et al. [2] reported
that pulmonary tuberculosis is the most common cause of cavi-

tary lung lesions, and most Korean clinicians primarily suspect

pulmonary tuberculosis in these cases. Two cases of communi-
ty-acquired A. xylosoxidans infection were reported by Lee et al.
[3] in Korea. The patients were in the elderly age-group, and a
single cavitary lung lesion was not observed in all patients [3].
Moreover, in our Korean medical literature search for cases of
community-acquired A. xylosoxidans infection presenting as a
cavitary lung lesion in an immunocompetent patient, no cases
were found. Therefore, we report a case of hemoptysis (without
immunodeficiency or chronic disorders) in a middle-aged man
who was hospitalized for a single cavitary lung lesion in the supe-
rior segment of the left lower lobe. We suspected pulmonary tu-
berculosis because of its prevalence in Korea but detected A. xy-
losoxidans in bacterial testing and successfully treated the patient

with targeted antibiotics.
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Case

A 46-year-old man was hospitalized for hemoptysis, with no other
symptoms, such as fever, weight loss, or thoracic wall pain. He had
a smoking history of 30 pack-years but had never been diagnosed
with immunodeficiency or chronic disorders and had not visited a
medical institution for the past 12 months. The patient was an of-
fice worker, but he went camping. Chest radiography revealed a
cavitary lung lesion in the left lung (Fig. 1), and chest computed
tomography (CT) revealed a smooth internal margin of a cavitary
mass (approximate size, 2.4 cm) with surrounding reticulonodular
opacities in the superior segment of the left lower lobe. We did not
detect mediastinal lymph node enlargement or pleural effusion
(Fig. 2).

Laboratory testing revealed a white blood cell count of 12,690/
mm’ (range, 3,900-11,000/mm®), hemoglobin level of 15.4 g/dL
(range, 13-18 g/dL), platelet count of 275,000/ mm’ (range,
140,000-440,000/mm’), and C-reactive protein level of 4.40 mg/
dL (range, <03 mg/ dL). Biochemical testing revealed a total pro-
tein level of 7.1 g/dL (range, 6.6-88¢g/ dL), albumin level of 4.3 g/
dL (range, 3.5-5.2 g/dL), aspartate transaminase level of 32 IU/L
(range, 0-40 IU/L), alanine transaminase level of 34 IU/L (range,
0-41IU/L), blood urea nitrogen level of 10 mg/dL (range, 6-20
mg/ dL), and creatinine level of 1.16 mg/dL (range, 0.7-1.2 mg/
dL). Immunological testing was negative for human immunodefi-
ciency virus. We performed bronchoscopy to detect the lesion and

Fig. 1. Chest radiography reveals a cavitary lesion (arrow) in the
left lung.
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obtain a specimen. Bronchoscopy revealed mild stenosis due to
mucosal edematous changes in the lateralis bronchus orifice of the
superior segment of the left lower lobe (Fig. 3). We attempted
bronchial washing with a physiological salt solution. The acid-fast
bacilli testing and cytopathological testing of the wash specimen
revealed no specific findings, with negative polymerase chain reac-
tion results for Mycobacterium tuberculosis and nontuberculous my-

cobacteria.

However, gram-negative identification of the wash specimen us-
ing Vitek® 2 (bioMérieux, Marcy-I'Etoile, France) revealed the
presence of gram-negative A. xylosoxidans. Therefore, we per-

Fig. 2. Chest computed tomography reveals a smooth internal
margin of a cavitary mass (approximate size, 2.4 cm) with
surrounding reticulonodular opacities (arrow) in the superior
segment of the left lower lobe.
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Fig. 3. Bronchoscopy reveals mild stenosis (arrow) in the lateralis
bronchus orifice of the superior segment of the left lower lobe.
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formed antibiotic sensitivity testing based on the Clinical & Labo-
ratory Standards Institute criteria, which revealed sensitivity to
amoxicillin/clavulanate, piperacillin/tazobactam, ceftazidime, imi-
penem, and trimethoprim/sulfamethoxazole and resistance to the
other tested antibiotics (Table 1). We administered a 6-week out-
patient course of amoxicillin/clavulanate. Follow-up chest CT at 2
months revealed no cavitary lung lesions (Fig. 4). In addition, the

acid-fast bacilli testing of the follow-up bronchial wash specimen

Table 1. Antibiotic sensitivity test results

Sputum culture

Antibiotic -
MIC Interpretation
Ampicillin 16 |
Amoxicillin/clavulanic acid 8 S
Piperacillin/tazobactam <4 S
Cefazolin > 64 R
Cefoxitin > 64 R
Cefotaxime > 64 R
Ceftazidime 4 S
Cefepime > 64 R
Aztreonam > 64 R
Imipenem 1 S
Amikacin > 64 R
Gentamicin >16 R
Ciprofloxacin 24 R
Tigecycline >8 R
Trimethoprim/sulfamethoaxazole <20 S

MIC, minimum inhibitory concentration; |, intermediate; S, sensitive; R,
resistant.

e

Fig. 4. Chest computed tomography after 2 months reveals
complete resolution of the cavitary lesion in the superior segment
of the left lower lobe.
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did not detect M. tuberculosis or nontuberculous mycobacteria.

Discussion

A. xylosoxidans was described by Yabuuchi and Oyama [4] in
1971 after isolation from ear discharge in patients with chronic
otitis media and was included in the Alcaligenaceae family. It is an
aerobic, motile, non-fermenting, gram-negative bacillus, which is
catalase- and oxidase-positive. It is similar to the strains of Pseu-
domonas but has peritrichous rods [1]. It is ubiquitous in aque-
ous environments and has been found in well water, tap water,
and swimming pools. It is a prevalent nosocomial colonizer that
has been isolated from multiple aqueous solutions used in health-
care settings, such as non-bacteriostatic saline, dialysis solutions,
contact lens solutions, CT contrast solutions, ultrasound gel, and
chlorhexidine gluconate solutions. Moreover, it colonizes fo-
mites, such as mechanical ventilators, neonatal incubators, intra-
venous catheters, epidural catheters, and urinary catheters [S]. A.
xylosoxidans infection typically presents with non-specific symp-
toms, and the bacteria have been isolated from multiple sources
in patients, including blood, cerebrospinal fluid, stool, urine, spu-
tum, skin, ear discharge, wounds, abscesses, bones, joints, endo-
cardium, ascites fluid, corneal scrapings, and vitreous humor flu-
id [1,5]. However, A. xylosoxidans generally has low virulence
and is typically isolated in cases of hospital-acquired infections
that affect patients with hematological or oncological disorders
(30%), cardiac diseases (21%), or immunosuppression (27%)
[5]. In the United States of America, A. xylosoxidans infection is
relatively common among patients with cystic fibrosis (CF) [6],
and recently, attention has been focused on A. xylosoxidans and
Pseudomonas as the etiological agent in cases of chronic respirato-
ry inflammation. In patients with CF, A. xylosoxidans is detected
in approximately 5.3% of the cases, and misdiagnosis is common
because of its resemblance to Pseudomonas. Therefore, accurate
bacterial and antibiotic sensitivity testing are important for iden-
tification and adequate treatment [6,7].

In adults, cavitary lung diseases are typically associated with
malignant tumors and infective disorders [2,8,9], and the disor-
der can be differentiated based on the lesion’s thickness and loca-
tion, characteristics of the inner margin, and patient’s age. For ex-
ample, cavity-forming carcinoma commonly has a smooth or ir-
regular inner margin, and cavity-forming abscesses commonly
have a rough inner margin. Furthermore, approximately 95% of
the lesions with maximal wall thickness > 15 mm are malignant,
and most lesions with maximal wall thickness <4 mm are benign
[8]. In the present case, the lesion exhibited a smooth inner mar-
gin, and the maximum thickness was 7.8 mm.
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Tuberculosis is the predominant infectious cause of cavitary
lung lesions in Korea and predominantly occurs in patients aged
< 50 years [8]. Furthermore, autoimmune and vascular disorders
can cause cavitary lung diseases [2,9]. However, in patients with
pulmonary tuberculosis, the presence of pulmonary cavitary le-
sions is associated with M. tuberculosis infection or reactivation.
Moreover, the cavity’s thickness is not useful in detecting pulmo-
nary tuberculosis in cases of Mycobacteria infection, which can
make the diagnosis difficult [2]. Therefore, bronchoscopy is typ-
ically needed to exclude malignancy (e.g., bronchial cancer or
other bronchial diseases) in patients who are hospitalized for he-
moptysis and have a smoking history [10]. This approach can
also facilitate the immediate treatment of active bleeding, detec-
tion of intrabronchial lesions missed on radiological imaging
(e.g, radiography or chest CT), and other testing (e.g., biopsy or
bronchial washing). In the present case, the patient had a smok-
ing history, which is a risk factor for malignancy; therefore, we
performed chest CT and bronchoscopy to evaluate the cause of
the hemoptysis. Chest CT revealed a smooth internal margin of
a cavitary mass (approximate size, 2.4 cm), suggesting pulmonary
tuberculosis or malignancy, which are the most common causes
of cavitary lung lesions in Korean men aged < 50 years. However,
culturing of the bronchial wash fluid revealed A. xylosoxidans.

Claassen et al. [S] experienced a similar case (73-year-old man
with a smoking history of 30 pack-years and moderate chronic
obstructive pulmonary disease) with lung lesions (maximum size,
13 mm) and performed wedge resection because of the possibility
of malignancy but isolated A. xylosoxidans from the surgical speci-
men. The authors provided 18 months of antibiotic treatment
(levofloxacin, amoxicillin/ clavulanate, doxycycline, and azithro-
mycin), but lesion growth and multiplication led them to perform
surgical resection [S]. Previous studies have indicated that A. xy-
losoxidans is resistant to aminoglycosides and rifampin but sensi-
tive to imipenem, ceftazidime, -lactamase inhibitor combina-
tions, and trimethoprim/sulfamethoxazole. However, there are
no accurate criteria for antibiotic sensitivity testing, and the exist-
ing data have been provided through a few in vivo experiments
[7,11]. Nevertheless, the sensitivity results from the present case
were similar to the results from previous experiments (Table 1).

In Korea, Lee at al. [3] reported 2 cases of pulmonary infection
due to A. xylosoxidans in immunocompetent patients. One patient
presented with a mass-like lesion suspected of lung cancer, and
the other patient presented with pneumonia and para-pneumonic
pleural effusion. In both cases, A. xylosoxidans was confirmed on
culture of bronchial washing solution with bronchoscopy, as in
our case. Our patient was relatively young and had a single cavi-
tary lesion. The symptoms were clinically mild, and outpatient
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treatment was provided without hospitalization. However, the pa-
tients reported by Lee et al. [3] were the elderly and needed hos-
pitalization due to relatively severe clinical conditions.

Infective disease or malignancy is typically suspected in cases
of cavitary lung lesions detected using on radiography, and pul-
monary tuberculosis testing is often performed in Korea (espe-
cially in cases of hemoptysis). However, these conditions must
be differentiated based on the lesion’s radiographic shape, size,
and location; more extensive testing may be needed to confirm
the shape of the lesion and specific disease (e.g., pulmonary tu-
berculosis or bacterial/fungal infection). Herein, we reported a
46-year-old man hospitalized for hemoptysis (with no history of
chronic disorders or recent hospital visits). We suspected pulmo-
nary tuberculosis, based on the lesion’s radiographic shape and
location, but culture of the bronchial wash fluid was negative for
pulmonary tuberculosis and positive for A. xylosoxidans. There-
fore, based on the antibiotic susceptibility results, we successfully
treated the patient with an outpatient course of amoxicillin/

clavulanate.
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