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Non-pneumophila Legionella species pneumonia with
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Abstract
We herein report an immunocompromised patient familiar with gardening admitted
to our hospital suffering from severe pneumonia caused by Legionella longbeachae.
We suspected non-pneumophila Legionella species pneumonia because of gardening
habits, the negative urine antigen test and the non-significant Gram staining results of
orange-coloured sputum. The pathogen was identified using mass spectrometry analy-
sis of bronchoalveolar lavage fluid. It is important to perform the medical interview
carefully, noting the colour of sputum and gardening habits, for diagnosis and targeted
therapy of non-pneumophila Legionella species pneumonia, even if the urine
Legionella antigen test is negative.
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INTRODUCTION

As the urine antigen test cannot detect Legionella species
other than Legionella pneumophila serogroup 1 species, it is
expected that some cases may not be diagnosed precisely. In
this case, we suspected non-pneumophila Legionella species
pneumonia based on the negative urinary antigen test,
orange sputum and medical history of using potting soil,
and could make a diagnosis by mass spectrometry of
bronchoalveolar lavage (BAL) fluid (BALF).

CASE REPORT

A 66-year-old woman presented to the emergency depart-
ment with complaints of shortness of breath and chest pain
for the preceding 2 days.

She had a history of rheumatoid arthritis (RA) and sys-
temic lupus erythematous (SLE), taking oral prednisolone
(6 mg/day) and hydroxychloroquine (200 mg/day). She was
a housewife and frequently worked with potting soils in her
garden. She also had orange-coloured sputum (Figure 1A).
Her vital signs upon admission were as follows: temperature,
36.1�C; blood pressure, 109/69 mmHg; pulse rate, 111 beats/
min; respiratory rate, 30/min; and oxygen saturation, 96%
on 9 L/min of oxygen mask with reservoir bags. She had
clear consciousness. She had coarse crackles bilaterally.

Laboratory findings were as follows: white blood cell
count 30,510/μl (neutrophils 99.5%), haemoglobin 10.1 g/dl,
platelet count 5.0 � 104/μl, lactate dehydrogenase 341 U/L,
urea nitrogen 30 mg/dl, creatinine 1.21 mg/dl and C-
reactive protein 41.06 mg/dl. Blood gas analysis showed the
following: pH 7.397, pCO2 34.4 torr, pO2 46.5 torr and
HCO3

� 21.8 mEq/L (with room air).
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Her chest x-ray showed consolidation in the upper and
middle lung fields bilaterally (Figure 2A). Computed tomog-
raphy (CT) of the chest showed consolidation of the right
upper, middle and lower lobes and the left upper, and atelec-
tasis of the left lower lobe (Figure 2B). Sputum Gram stain
showed very few epithelial cells and some neutrophils, but
not satisfactory to estimate causative bacteria. Both the
BinaxNOW™ pneumococcal and Legionella urinary antigen
test (Abott) were negative.

We suspected severe pneumonia and started with intra-
venous levofloxacin (500 mg q24h) and meropenem
(500 mg q6h) empirically. Given her history of RA and SLE,
and immunosuppressive state, we thought that viral/fungal
infections, alveolar haemorrhage and interstitial pneumonia
were important differential diagnoses. Thus, she underwent
BAL by bronchoscopy under intubation. The colour of
BALF was also orange (Figure 1B) and the cellular pattern
was neutrophil predominant (90.0%) suggestive of bacterial
infection. But, Gram stain of the BALF results was negative.

Cytology of BALF revealed numerous neutrophils and a few
macrophages which were not hemosiderin-laden. Because it
has been clinically suggested that the colour of sputum
obtained from patients with pneumonia caused by
L. pneumophila is orange, we suspected non-pneumophila
Legionella species pneumonia. We switched meropenem to
azithromycin (500 mg q24h) and increased levofloxacin
to maximum dose (750 mg q24h) targeting Legionella spe-
cies pneumonia. Acid-fast bacillus cultures of sputum
resulted negative. Two sets of blood cultures were negative.
Polymerase chain reactions (PCR) for Pneumocystis, cyto-
megalovirus and SARS-CoV-2 were all negative. On the fifth
day, mass spectrometry analysis of colonies obtained by cul-
turing in BCYEα medium from BALF identified the pres-
ence of Legionella longbeachae.

On the sixth day, her respiratory condition deteriorated
and contrast-enhanced CT showed exacerbation of ground-
glass opacity (GGO) without pulmonary thromboembolism.
We suspected organizing pneumonia secondary to

F I G U R E 1 (A) Orange-coloured sputum is observed. (B) Orange-coloured bronchoalveolar lavage fluid is observed

F I G U R E 2 (A) Chest x-ray findings of a patient is showing extensive consolidation in the upper and middle lung fields bilaterally. (B) Chest computed
tomography findings of the same patient. Bilateral consolidation is observed
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L. longbeachae and started high-dose pulse intravenous ste-
roid treatment with 1 g methylprednisolone for 3 days
followed by prednisolone 1 mg/kg (60 mg/day) alongside
levofloxacin that was administered 21 days in total. The fol-
lowing days she recovered gradually and she was extubated
on Day 12. Eventually, consolidation and GGO improved
on her chest CT of Day 23 and she was discharged home
without oxygen on Day 34.

DISCUSSION

L. longbeachae was first isolated in 1980 from a patient
with pneumonia in Long Beach, California, USA.1

L. longbeachae, found in soil and compost-derived products,
is a globally underdiagnosed cause of legionellosis.2 Isolation
by sputum culture confirms the diagnosis, but it is difficult
to obtain high-quality sputum. The molecular methods such
as PCR are valuable in diagnosing Legionella infections. The
Legionella Reference Center in Japan collected 427 Legionella
clinical isolates between 2008 and 2016, which included
419 L. pneumophila and only three L. longbeachae isolates.3

The major source of human infection is considered to be
commercial potting soil.4 With regard to L. longbeachae
infection, a case–control study of L. longbeachae Legion-
naires’ disease in New Zealand highlights chronic obstruc-
tive pulmonary disease, smoking and exposure to compost
or potting mix as risk factors.2 Gardening behaviours were
strongly associated with L. longbeachae infection including
having unwashed hands near the face after exposure to or
tipping and trowelling compost or potting mix.2

It has been described that the colour of sputum from
L. pneumophila pneumonia is orange.5 The mechanism by
which L. pneumophila produce the orange-coloured sputum
is thought to involve tyrosine included in the epithelial lin-
ing fluid.5 For the first time, this report showed that the
orange-coloured sputum is also an important clinical sign in
L. longbeachae infection. However, neither sensitivity nor
specificity can be estimated. Therefore, it may only be a trig-
ger for diagnosis.

In conclusion, the medical interview about recent gar-
dening activity and exposure to compost or potting mix are
very important for the diagnosis of L. longbeachae

pneumonia. In addition, orange-coloured sputum may be
another clue that prompts specific testing.
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