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Of onions and men: Report of cavitary community acquired pneumonia
due to Burkholderia cepacia complex in an immunocompetent patient

and review of the literature
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Abstract

Burkholderia cepacia complex consists of highly antibiotic
resistant gram negative bacilli that are plant symbionts and also
potential agents of human infection. This bacterial family’s claim
to fame in clinical medicine is as the scourge of cystic fibrosis
patients, in whom it is a notorious respiratory pathogen. Outside
of cystic fibrosis, it rarely comes to mind as an etiology of com-
munity acquired pneumonia with or without lung cavitation in
immunocompetent hosts. We describe a case of an otherwise
healthy, community-dwelling man who presented with subacute
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cavitary lung disease, the causative organism of which turned out
to be Burkholderia cepacia complex. Our report is accompanied
by a review of the literature, which identified an additional eleven
cases in the same category. We analyze all of the available cases
for the emergence of any identifiable patterns or peculiarities.

Introduction

Burkholderia cepacia and related species, known collectively
as Burkholderia cepacia complex, is a well-established cause of
morbidity and mortality in the cystic fibrosis (CF) population.
However, as a cause of community acquired pneumonia it may be
an emerging pathogen with a peculiar ecological niche in the plant
biosphere. Herein, we present a case of cavitary pneumonia in an
immunocompetent host without a history of CF that initially
roused suspicion for mycobacterial or fungal infection, but ulti-
mately turned out to be an example of CAP due to Burkholderia
cepacia complex, which is an etiology of lung cavitation likely to
be underappreciated by pulmonary clinicians. The infection poses
special challenges due to its propensity for antibiotic resistance.
The accompanying literature review indicates that this is the
twelfth case of its kind reported in the English language but the
first from the United States since the year 2000.

Case Report

A 71-year-old man presented to our institution, located in the
suburbs of New York City with two weeks of productive cough with
blood-streaked sputum, heavy night sweats, and anorexia. Before
presentation, he had completed outpatient courses of azithromycin
and cefuroxime with no improvement. His past medical history was
limited to hypertension and hyperlipidemia. He had no personal his-
tory of tuberculosis nor any known exposures. He had never
smoked and was an avid bicyclist with unlimited effort tolerance.
He was originally from Chile, having immigrated to the United
States 35 years previously and having last traveled back five years
earlier. In Chile, he had worked as a food vendor, and in the United
States he had been a factory machinist until retirement. On admis-
sion, he was afebrile with an oxygen saturation of 99% while
breathing room air. Physical examination was significant only for
bronchial breath sounds over the right chest anteriorly. Routine lab-
oratory evaluation was remarkable for an elevated blood leukocyte
count of 13.2K/mm? (normal range 4.8-10.8K/mm?3) with a neu-
trophil predominance (84.5%). The serum procalcitonin level was
0.08ng/mL (lower limit of normal 0.15ng/mL). Testing for the
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Case Report

human immunodeficiency virus was negative. Chest radiography
revealed a large thick walled cavity in the apex of the right lung
(Figure 1A). Fortuitously, the patient had undergone a right shoulder
x-ray three weeks prior to this presentation, which captured the right
lung, but did not demonstrate an apical lesion (Figure 1B).
Subsequent computed tomography (CT) of the chest performed fol-
lowing administration of intravenous contrast showed multiple cav-
itary masses in the right apex (Figure 2) with associated right hilar
lymphadenopathy (not shown). Upon further questioning, the patient
denied recent dental procedures and any reported episodes of syn-
cope. At this point, the main differential diagnosis for the cavitary
lung process included malignancy and infection, the latter encom-
passing indolent bacterial pathogens as well as mycobacteria and
fungi. The absence of this abnormality on a radiograph obtained
three weeks earlier suggested a rapid tempo of evolution, rendering
malignancy and tuberculosis (TB) less likely possibilities. Further
serological evaluation yielded negativity for 1, 3-f-D-glucan; galac-
tomannan; Cryptococcus and Histoplasma antigen; Coccidioides,
Blastomyces, and Histoplasma antibodies. After serial sputum
smears returned negative for acid-fast bacilli, the patient underwent
bronchoscopic evaluation for the causative agent. Endobronchial
ultrasound-guided transbronchial needle aspiration samples from
lymph node stations 7 and 11R were non-diagnostic. Cytology spec-
imens from fine needle aspiration of the cavitary lesions as well as
from bronchoalveolar lavage (BAL) fluid contained only neutrophils
and macrophages. Transbronchial biopsy tissue showed chronic
inflammation. Four days following the procedure, bacterial culture
of BAL fluid and biopsy tissue grew a gram negative bacillus iden-
tified as Burkholderia cepacia complex (BCC) by Matrix Assisted
Laser Desorption lonization-Time of Flight Mass Spectrometry
(MALDI/TOF). To exclude confusion with similar bacterial
pathogens such as Pseudomonas species, identification was addi-
tionally confirmed by 16S ribosomal sequencing. The patient was
discharged on this trimethoprim/sulfamethoxazole, in keeping with
the sensitivities of the isolate. He denied a history of recurrent respi-
ratory tract infections. Repeat CT chest performed after six weeks of
therapy demonstrated marked interval improvement of the cavitary
pneumonia (Figure 3).

Discussion

Burkholderia is a genus of gram negative, non-lactose fer-
menting aerobic bacilli that includes B. cepacia and many other
genetically related species that are collectively referred to as BCC.
Prior to 1992, these bacteria were classified under the genus
Pseudomonas, but were transferred to their current genus based on
distinct molecular genetics [1]. Clinically, differentiation of BCC
from Pseudomonas spp is vital because it is a notoriously resistant
organism, including to antipseudomonal antibiotics. The genus
Burkholderia is named after William Burkholder, who identified
these bacteria in 1950 as the cause of rotting onion bulbs [2]. Since
then, it has been recognized that BCC is a ubiquitous plant colo-
nizer and is vital to crop preservation due to its pesticidal proper-
ties [3]. Some, but not all, members of BCC are pathogenic to
humans, and their natural habitat in the plant environment is
believed to be the reservoir for human infection. BCC is uniquely
capable of surviving in nutrient-poor liquid media, colonization of
which in hospital settings has resulted in outbreaks due to contam-
inated mouthwash [4], albuterol nebulization solution [5], injection
fluids [6], liquid and intravenous medications [7,8] and chemical
detergents [9].
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BCC is associated with three main categories of human infec-
tion of importance to the pulmonary and critical care community.
The first is nosocomial bacteremia, typically in intensive care unit
settings, which is believed to result from transmission via invasive
devices such as central venous catheters and bronchoscopes [10].
The second, and the one for which BCC is particularly well known,

Figure 1. A) Frontal chest radiograph showing a cavitary lesion in
the right lung apex (arrowheads). B) Right shoulder radiograph
obtained three weeks before the chest radiograph in panel A
demonstrates the absence of a right apical lesion at that time.

A & < ﬁ’
L

Figure 2. A) Chest computed tomography axial section set to lung
window demonstrating a large, thick-walled, multi-cavitary
lesion in the apical segment of the right upper lobe. B) Coronal
reconstruction image from the same study as panel A highlights
the extent and multi-cavitary nature of the lesion.

Figure 3. Chest computed tomography axial section set to lung
window performed following six weeks of antibiotic therapy
showing marked interval diminution in the size of the multi-cav-

itary right apical lesion.
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is lower respiratory tract infection in colonized patients with CF.
Although B. multivorans is the most common species in the CF
population, B. cenocepacia is the most virulent and is associated
with so-called “cepacia syndrome,” a dreaded complication charac-
terized by overwhelming pneumonia, bacteremia, and very high
mortality [11]. In most centers, detection of B. cenocepacia in a CF
patient precludes lung transplantation because of markedly inferior
outcomes [12]. Another especially vulnerable host is the rare patient
with chronic granulomatous disease (CGD) in which neutrophils
are defective in oxidative burst-mediated elimination of phagocy-
tosed microbes [13]. There was no evidence in our patient sugges-
tive of either CF or CGD, and we are not privy to results of possible
testing for these conditions during his ambulatory follow up. The
third and rarest type of infection is community acquired pneumonia
(CAP) caused by BCC in immunocompetent patients without doc-
umented or suspected CF. This category appears to encompass the
present case and so was the subject of our literature review.

We performed a PubMed search using the terms “Burkholderia
cepacia pneumonia” and manually reviewed the results to identify
reports describing non-CF patients. We also searched Google
Scholar with the same string to capture any publications not
indexed in PubMed. The reference lists of pertinent articles identi-
fied through this strategy were screened for possible additional
matches. Only English-language publications were extracted.
Reports of non-CF BCC cases involving institutional [14] or noso-
comial acquisition [15,16], bacteremia without overt lung involve-
ment [17], and transmission from CF patients to a family caregiver
[18] were considered inapplicable. Our results are concordant with
those of microbiology colleagues who recently likewise performed
a literature review of non-CF BCC CAP cases [19]. Table 1 sum-
marizes the most salient features of the 12 cases, including the cur-
rent one, described in available English-language publications.

Five of the 12 patients are accounted for by two case series:
three patients reported by Belchis ez al. [20] from the United States
and two by Bayram et al. [21] from Turkey. The other seven
patients are contributed by individual case reports. The Belchis
series includes the only two female patients; the remaining ten are
males, which is a noteworthy predominance. It also accounts for

the majority (3/5) of patients who died. This series is uniquely
valuable as it provides a glimpse into the histopathology of BCC
pneumonia through a combination of antemortem and postmortem
tissue examinations. Microscopically, this infection is character-
ized by necrotizing granulomatous inflammation accompanied by
microabscesses. These findings are reminiscent of those seen in
melioidosis, a lung infection caused by B. pseudomallei and preva-
lent in Southeast Asia [22].

Cavitation is explicitly demonstrated or could be inferred [23]
in more than half of reports (5/9) that describe the thoracic imag-
ing. In reports from TB-endemic countries such as Turkey and
India, as in our case of an immigrant to the United States, a com-
mon theme is initial concern for TB. Among those patients for
whom an occupational history is available, culinary and agricultur-
al work are a frequent motif, supporting food handling as the inoc-
ulation route for BCC in the community. Of note, our patient as
well as the patient reported by Bayram ef al. [21] had only remote
occupational exposure, raising the possibility that colonization
with BCC could give rise to active infection at a future point even
in normal, previously asymptomatic hosts. Neither a history of
smoking nor underlying chronic lung disease is consistently seen;
only the patient reported by Ishizuka [24] had structural lung dis-
ease in the form of a resected aspergilloma. Many patients, similar
to ours, have no identifiable immune compromise. Patient #4
(Table 1) in the Belchis series suffered two bouts of pneumonia
before the age of 40, a history concerning for undiagnosed immun-
odeficiency. Patient #5 was receiving mild immunosuppression
with chloroquine. Although labeled immunocompetent by the
authors, the patient described by Datta ef al. [19] is a poorly con-
trolled diabetic of long duration. Uncontrolled diabetes mellitus is
an established cause of neutrophil dysfunction, perhaps capable of
facilitating invasive BCC infection in a manner analogous to CGD
[25]. Patient #1 [26] is notable as the only pediatric case and also
as the only recipient of chronic antibiotic therapy, which could
have promoted BCC infection through the application of selection
pressure. This patient survived but only after a stay on mechanical
ventilation. The other survivors recovered without the need for
intensive care.

Table 1. Summary of the salient features of reported cases of community-acquired pneumonia due to Burkholderia cepacia complex.

1 Pujol [26] 1992 Spain 14M None N Acne? N BD, PE, TTNA Survived®
2 Waterer [27] 1999 US 32M Cook N HTN N BD Survived
3 Belchis [20] 2000 IN] 4M NR NR Histo NR Autopsy Died
4 Belchis [20] 2000 US 40F NR Y PNAC NR OLB Died
5 Belchis [20] 2000 [IN] 43F NR N SLEd NR OLB Died
6 Ishizuka [24] 2003 Japan 69 M NR NR ASGe N SputumAutopsy Died
7 Bayram [21] 2011 Turkey 60 M Office (R) Y None Y BAL Survived
8 Bayram [21] 2011 Turkey 66 M Farmer (R) Y None N BAL Survived
9 Karanth [23] 2012 India 32 M Farmer N None y! SputumBAL Survived
10 Suresh [28] 2013 India 63 M Farmer Y None Y Sputum Survived
11 Datta [19] 2020 India ™ Farmer NR DMs Y Sputum Died
12 Present case US 7IM  Food vendor"Factory N HTN Y BAL TBB Survived

ASG, aspergilloma; BAL, bronchoalveolar lavage; BD, blood, DM, diabetes mellitus; Histo, histoplasmosis; HTN, hypertension; NR, not reported; OLB, open lung biopsy; P, pleural fluid; PNA, pneumonia; R, retired;
SLE, systemic lupus erythematosus; TBB, transbronchial biopsy; TTNA, transthoracic needle aspiration. *Patient was receiving multiple antibiotics and a synthetic retinoid for the diagnosis of acne conglobate; "after
a period of mechanical ventilation; patient had been diagnosed with pneumonia twice in her thirties; in one of the two episodes, the causative pathogen was identified as Salmonella paratyphi B; ipatient was
receiving chloroquine for an SLE-like syndrome; ¢BCC infection occurred nine months after resection of an aspergilloma on the same side; patient presented with a pyopneumothorax presumably as a result of sub-
pleural cavity rupture, although computed tomography was not performed for confirmation; ¢patient carried a diagnosis of long-standing poorly-controlled DM; "in his home country of Chile, from which he had emi-

grated to the US 35 years earlier.

OPEN 8ACCESS

[Monaldi Archives for Chest Disease 2020; 90:1484]

[page 559]



Conclusions

BCC, a resistant gram negative bacillus, warrants recognition as

a potential cause of both cavitary and non-cavitary CAP in persons
without known immune compromise and without pre-existing lung
disease. As a colonizer of plant life, it may be an infection that
accompanies certain geographic and occupational exposures.
Consideration of BCC impacts antibiotic selection, and it will not be
considered unless specifically suspected. The presence of lung cav-
itation without an obvious explanation ought to prompt inclusion of
this rare but important agent of CAP on the list of possible culprits.
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