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A B S T R A C T

Legionella longbeachae pneumonia is much less common than Legionella pneumophila pneumonia in most
of the world and may evade timely diagnosis in settings that rely primarily on urine antigen testing,
which detects Legionella pnuemophila serogroup 1 only. It is, however, widely recognized in Australia and
New Zealand, where it is endemic and associated with exposure to compost and potting soils, rather than
contaminated water systems as seen with L. pneumophila. L. longbeachae can cause a similar spectrum
and severity of illness as L. pneumophila. Here we present a case of a 47-year-old man with L. longbeacheae
necrotizing pneumonia following exposure to possibly contaminated soil from a wastewater treatment
facility. Initial presentation included cough, chest pain, and dyspnea, and progressed to hypoxic
respiratory failure, tension pneumothorax, and cardiac arrest. L. pneumophila urine antigen was negative,
but bronchioalveolar lavage samples grew L. longbeachae on buffered charcoal yeast extract agar. A review
of cases reported in the literature in non-endemic regions over a 20-year period identified 38 cases in
Europe, 33 in Asia, and 8 in North America. Average age was 65, 65 % were male, and 35 % had potentially
relevant environmental exposures. L. longbeachae should be considered in cases of severe community
acquired pneumonia, particularly following a consistent environmental exposure or if initial testing for
other pathogens is unrevealing. A thorough exposure history including questions about contact with
potting soil or compost, and utilization of specialized agar for culture can both be key in identifying this
pathogen.
© 2021 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Legionella is a genus of facultative intracellular Gram-negative
bacteria first recognized as a public health concern in 1977,
following identification of Legionella pneumophila, the causative
pathogen of the 1976 pneumonia outbreak in attendees of the
American Legion annual meeting in Philadelphia, PA. Legionella
pneumophila is widely known in the US as an atypical cause of
community acquired pneumonia, often severe, affecting patients
of increased age, and those with underlying comorbidities, tobacco
use, and immunosuppression [1]. Legionella longbeachae is a far
less common species in the US despite its discovery in Long Beach,

California in 1980, estimated to account for 5 % of legionellosis [2].
However, L. longbeachae is endemic in Australia and New Zealand,
equal at least in incidence to L. pneumophila cases there. Infection
with L. longbeachae is associated with exposure to compost and
potting soil, dissimilar to that of L. pneumophila and its association
with man-made water systems [3,4]. Here we describe a case of a
severe necrotizing pneumonia complicated by hypoxic respiratory
failure, tension pneumothorax, and cardiac arrest, in a 47-year-old
previously healthy man who was exposed to large amounts of dirt
from a wastewater treatment facility. We also review the literature
to aggregate data on cases reported in non-endemic countries in
the last 20 years.

Case report
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ough and small volume hemoptysis, chest congestion, dyspnea,
nd pleuritic non-radiating anterior chest pain. He reported dark
rine and occasional hematuria without back pain, dysuria, urinary
rgency or frequency, and denied fevers and chills. He was born in
est Africa and immigrated to the US more than 10 years ago,
enied recent travel and sick contacts, and had no history of
obacco, alcohol, or illicit substance use.

Initial vital signs included blood pressure of 92/57 mmHg, heart
ate of 88 beats per minute, temperature of 37.1 �Centigrade,
espiratory rate of 16 breaths per minute, and oxygen saturation of
5 % while breathing ambient air. On exam, he was not in distress
nd cardiopulmonary examination revealed normal heart rate,
egular rhythm, and no murmurs, with normal respiratory effort
nd breath sounds. He was noted to have intermittent non-
roductive cough during examination, and had icteric sclera.
lectrocardiogram showed no evidence of myocardial ischemia.
hite blood cell count was 10,100/mL with 92.9 % neutrophils, and

he remainder of the complete blood count was unremarkable.
bnormalities on metabolic panel included sodium of 133 mEq/L,
lucose of 299 mg/dL, albumin of 2.8 g/dL, total bilirubin of 7.5 mg/
L, alkaline phosphatase of 279 U/L, aspartate aminotransferase of
5 U/L, and alanine aminotransferase of 114 U/L. Renal indices were
ithin normal limits. NT-proBNP was 225 pg/mL and D-dimer was
,848 ng/mL. A left pleural effusion and left basilar consolidation
ersus atelectasis were visualized on chest x-ray, and subsequent
omputed tomography (CT) identified left lower lobe collapse or
ense consolidation without evidence of an obstructive bronchial
esion; segmental pulmonary embolus was excluded (Fig. 1). CT of
he abdomen and pelvis was unremarkable. The patient was
ischarged from the emergency department with a 5-day course of
zithromycin and a 7-day course of cefuroxime for community
cquired pneumonia (CAP).
He returned two days later with progressive dyspnea, cough,

nd jaundice, with new lower extremity swelling. He remained
febrile and normotensive, however he was tachypneic with
espiratory rate of 26 and oxygen saturation of 93 %. He had
eveloped leukocytosis to 13.7 � 103/mm3. Right upper quadrant
ltrasound did not reveal an etiology for his previously noted
bnormal liver function tests. He was admitted to the hospital.
espite treatment with ceftriaxone and doxycycline he had a
orsening leukocytosis (peak 16.5 � 103/mm3) and on hospital day

 he was transferred to the intensive care unit (ICU) for hypoxemic
espiratory failure requiring ventilator support. During bronchos-
opy, the patient became bradycardic and had a pulseless electrical
ctivity arrest. Return of spontaneous circulation was achieved
fter one minute of cardiopulmonary resuscitation. The patient
nderwent needle decompression followed by chest tube insertion
or a left sided tension pneumothorax seen on chest x-ray (Fig. 2).
ntimicrobial coverage was broadened to piperacillin-tazobactam
nd doxycycline on hospital day 6. He continued to have
ntermittent low-grade fevers, but on hospital day 9, the patient
eveloped higher fever to 39.1 �Centrigrade and antimicrobial
overage was further broadened to linezolid and meropenem for
ossible hospital acquired pneumonia. He was then transferred to
ur tertiary care facility ICU, where bronchoscopy was performed
nd antimicrobial coverage was narrowed to ampicillin-sulbactam
or treatment of presumed aspiration pneumonia with lung
bscess. He became afebrile the following day.
Initial evaluation for infectious pathogens was unremarkable.

lood cultures were sterile. Bronchoalveolar lavage (BAL) Gram

Fig. 1. a Chest x-ray on day of initial presentation: left basilar consolidaton with left
pleural effusion. b. Chest computed tomography on day 4 after initial presentation:
left lower lobe collapse or dense consolidation.
Fig. 2. Chest x-ray following cardiac arrest and cardiopulmonary resuscitation: left
sided tension pneumothorax.
tain revealed many white blood cells, few gram-positive cocci,
nd rare gram-negative rods, considered to be normal upper
espiratory flora. Both fungal culture and stains for acid-fast bacilli
rom BAL were negative, as was a respiratory viral PCR panel
adenovirus, prevalent coronaviruses including SARS CoV-2,
uman metapneumovirus, influenza A and B, parainfluenza viruses
2
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1–4, rhinovirus, enterovirus, and respiratory syncytial virus). BAL
PCR for Chlamydia pneumoniae, Mycoplasma pneumoniae, and
Bordetella pertussis were all negative. Aspergillus galactomannan,
1,3 βD glucan, Pneumocystis jirovici antigen, MRSA PCR from nares,
HIV antigen/antibody, and urinary tests for antigens to Histoplasma
capsulatum, Streptococcus pneumonia, and Legionella pneumophila
were also negative. Mycobacterium tuberculosis interferongrelease
assay was indeterminate due to failure of the mitogen to elicit a
reaction. Tests for acute hepatitis A and B, and chronic hepatitis B
and C were also unrevealing.

The patient improved and was extubated on hospital day 14 and
transitioned to high flow nasal cannula and then nasal cannula. His
chest tube was removed with chest x-ray confirmation of resolved
pneumothorax. He was transferred to the general medicine floor
on hospital day 18. That day, the BAL ‘Legionella culture’ (buffered
charcoal yeast extract agar plate; BCYE) was reported to be
growing a Gram negative rod. Given presumed Legionnaires’
disease, he was started on a 7-day course of oral levofloxacin.
Matrix assisted laser desorption/ionization – time of flight
(MALDI-TOF) speciated the bacteria as Legionella longbeachae;
the state microbiology lab confirmed a non-pneumophila Legionella
species.

Exposure history had revealed that the patient worked for a
water treatment company that excavated, pressure treated, and
reinstalled underground water supply pipelines. This was initially
thought to be a fitting explanation for exposure to L. longbeachae.
When presented with this theory, the patient clarified that his role
did not include being underground or working with the pipes
directly, as he mostly worked from an office or supervising from a
truck on job sites. The patient did, however, recall that he utilized
dirt from near the work site as fertilizer for his lawn. Beginning 40
days prior to initial presentation, the patient and his son collected
dirt, which included filtered human waste and wastewater from
the filtration process. While holding bags for his son to shovel the
dirt into, the patient noted he inhaled a significant amount of the
dry, dusty dirt. He even noted that he found dirt in his nostrils later
that day. After returning home, he aerated the lawn and used the
collected dirt to fertilize the property. This project was completed
35 days prior to initial presentation. The son did not and has not
had any symptoms.

The patient continued to improve after starting levofloxacin. He
remained slightly hyponatremic to 135 mEq/L with an improve-
ment in AST and ALT to 122 U/L and 261 U/L, respectively. On day
20, a repeat CT chest showed decreased density of the left lower
lobe predominant consolidation with slightly increased aeration
but residual areas of necrosis (Fig. 3a). Although stable at rest, the
patient exhibited oxygen desaturation with ambulation. On
hospital day 21 he was discharged with supplemental oxygen
via nasal cannula and the remainder of his course of levofloxacin.
He followed up two months after hospitalization; he no longer
required supplemental oxygen, had resolution of all symptoms
except for minor pleuritic sternal chest pain, and had returned to
his baseline level of functioning. Chest CT demonstrated near
complete resolution of the dense necrotizing left lower lobe
consolidation with possible residual organizing pneumonia or
scarring, and bronchiectasis (Fig. 3b).

Review of reported cases

A review of the medical literature was performed using PubMed

patient age and sex, clinical outcome, and documented exposure
history. Any publications with at least English-language abstract
available were included.

One hundred forty two articles were reviewed. Forty-two
articles including at least one case of L. longbeachae infection were
identified, encompassing 293 cases over a 20-year period. The
majority were reported from New Zealand (177) and Australia (37),
where it is known to be endemic, and are not included here. Other
cases were reported in Europe (Scotland 25 [5–8]; Netherlands 6
[9–11]; France 2 [12,13]; Finland 1 [14]; Germany 1 [15]; Spain 1
[16]; Switzerland 1 [17]; United Kingdom 1 [18]), Asia (Thailand 20
[19]; Taiwan 6 [20]; Japan 6 [21–26]; Israel 1 [27]), and North
America (United States 5 [28–30]; Canada 3 [31,32]).

Of cases where individual or aggregate demographic data was

Fig. 3. a Chest computed tomography hospital day 20: dense consolidation
involving the entire left lower lobe and posterior left upper lobe/lingula with areas
of lucency suggesting necrotizing pneumonia. Chest tube present. b. Chest
computed tomography 2-months following discharge: significant interval im-
provement in previously noted consolidation. Residual linear opacities with
internal mild bronchiectasis likely representing scarring or mild organizing
pneumonia.
(US National Library of Medicine, Bethesda, Maryland) and the
search term “Legionella longbeachae”, with publication date
between January 1, 2000 and December 31, 2019. All publications
were cross-referenced to eliminate redundant cases. References
cited in the identified publications were also screened. Case series
and case reports were evaluated for the following variables:
3

provided, average age was 65 and 34 of 52 patients (65 %) were
male. Infections other than pneumonia included infective endo-
carditis [12], osteomyelitis [29], and cutaneous [14,18]. Exposures
mentioned included gardening or contact with potting soil or
compost in 23 [6–8,11,12,17,20,24,30,32], work at a metal recycling
plant in 2 [31], touching a leaking potted plant in 1 [18], being cut
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y a broken flower pot in 1 [14], and sweeping tombs in 1 [20].
everal were noted to be significantly immunocompromised, with
ystemic lupus erythematosus [13,16,29], polymyalgia rheumatic
17], asplenia [15,27,28], chronic lymphocytic leukemia [18], and
cute myelogenous leukemia [28]. Fourteen cases resulted in death
5,8,9,11,16,17,20,23,28–30] though data on survival was not
eported in many of the cases.

iscussion

There are 58 species and 3 subspecies within the Legionella
enus, 30 of which cause human infection. All replicate intracellu-
arly within protozoa that exist in natural and artificial aquatic
nvironments. Human infection with L. pneumophila occurs only if
egionella-harboring protozoa within water droplets are aerosol-
zed and inhaled, which can occur via air conditioning units in
otels and hospitals. The pneumonic form of legionellosis that
ollows is referred to as Legionnaires’ disease, and results in mild to
evere pneumonia after an incubation period of 2–14 days. While
resentation can be similar to pneumococcal pneumonia, certain
eatures can be more suggestive of Legionnaires’ disease:
astrointestinal symptoms (nausea, vomiting, diarrhea, abdominal
ain), neurological symptoms (headache, seizure, focal neurologi-
al findings, obtundation), and laboratory abnormalities (low
odium and phosphorus, elevated creatine kinase and inflamma-
ory markers, myoglobinurea, microscopic hematuria, and relative
ymphopenia) [1], many of which were present in our patient.
here are also several unique features of the case reported here.
irst, this patient had minimal chronic medical problems and was a
ifelong non-smoker. He did however appear to inhale a significant
mount of dry dusty soil, presumably contaminated with
. longbeachae, supporting inoculum load as a contributing factor
o his illness [33]. Second, the severity of pulmonary findings and
linical course were notable. Pleural effusion has been reported in
5–50 % of cases, and nodular opacities progressing to cavitation in
0 % [1]. However, we found no report in our review of the
iterature of pneumothorax associated with this infection.

Legionellosis is treated with macrolides, doxycycline, or
uoroquinolones [3]. There are no clinical studies demonstrating
nti-microbial resistance and in-vitro studies show equal suscep-
ibility to macrolides and fluoroquinolones [34]. Our patient
eceived two days of azithromycin as an outpatient and 8 days of
oxycycline during his hospital course, of which 3 days were
uring intubation. Azithromycin has poor bioavailability (37 %),
nd doxycycline can have poor gastrointestinal absorption due to
nteractions with various other agents administered enterally. This,
ombined with the severity of disease, could have led to
nadequate clearance of the infection initially.

The clinical manifestations and treatment of legionellosis from
. longbeachae do not differ from that of L. pneumophila, though the
nvironmental incidence, reservoir, and diagnosis do. L. long-
eachae is estimated to account for only 5 % of legionellosis in the
S [2], but is much more common in Australia and New Zealand,
qual or greater in incidence to L. pneumophila cases there [3]. In
he last 20 years, cases have been reported in Europe, Asia, and
orth America also [5–32]. While Legionella pneumophila is a
ransmitted via water sources, L. longbeachae has been found in soil
amples, particularly gardening soil, compost, and potting soils;
arning labels are included on commercial potting soil in some
ndemic regions. Studies in Australia and New Zealand have

Legionellosis in general is thought to be under-diagnosed due to
inadequate recognition and diagnostic limitations; it is estimated
that less that 5 % of cases of are reported to the US CDC [2]. It would
stand to reason that a much less prevalent species, such a
L. longbeachae would be even more under-recognized in non-
endemic regions. Legionella spp. are fastidious, requiring special-
ized media such as buffered charcoal yeast extract agar (BCYE),
which includes iron and L-cysteine, both required for growth.
Successful diagnosis through culture requires an adequate lower
respiratory tract sample (though about half of patients do not have
a productive cough), 3–7 days to grow, and usually a specific
request by a clinician. Due to lack of purulence in samples from
some patients, expectorated samples may also be rejected as
inadequate. Sensitivity ranges from <10 % to 80 % [38]. The
combined American Thoracic Society and Infectious Disease
Society of America recommend obtaining the urinary antigen test
in cases of CAP that occur in association with travel or a Legionella
outbreak, and obtaining both the urinary antigen test and
specialized culture of lower respiratory tract specimen in cases
of severe CAP [39]. If adequate respiratory samples cannot be
obtained, or if the urinary antigen test is relied upon to exclude
legionellosis, any Legionella spp. that is not L. pneumophila serotype
1 might be falsely excluded. While the urinary antigen test
produces rapid results and detects the majority of cases of
L. pneumophila serotype 1, there is concern that its broad availability
has also resulted in a bias towards this species being the only
clinically relevant cause of legionellosis. PCR assays for multiple
serotypes of Legionella have high sensitivity and specificity, and
rapid turnaround times. They have been show to increase diagnoses
by four-fold, but are not yet commercially available [38].

Conclusion

Legionella spp. can cause severe lower respiratory illness
leading to fatal outcomes. L. pneumophila and non-pneumophila
serotypes have different environmental risk factors, which are
sometimes identified only retrospectively through scrupulous
history taking. High clinical suspicion is needed to identify
legionellosis, particularly that caused by non-pneumophila species
such as L. longbeachae.
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