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Abstract

Legionella pneumophila is a well-known cause of pneumonia that is infrequently cultured in clinical practice. We report a case of 
an immunocompromised patient with persistently positive L. pneumophila cultures from invasive respiratory samples despite 
prolonged treatment with appropriate antibiotics. In vitro testing showed that the isolate remained susceptible to ciprofloxacin 
and azithromycin.

Introduction
Legionella spp. are an important cause of pneumonia and are 
associated with significant morbidity and mortality. Immu-
nocompromised individuals are at risk of both infection and 
poor outcomes. Diagnostic limitations mean that Legionella 
infection is likely under-recognized; this has important 
implications for treatment delay and prognosis. As Legionella 
spp. culture is not commonly attempted in clinical practice, 
antimicrobial susceptibility testing is rarely performed and 
little is known about the duration and significance of culture 
positivity.

Case report
A 60-year-old patient with a history of large B-cell lymphoma 
was admitted to hospital with fever. Since diagnosis in 2013, 
the patient had undergone multiple courses of chemotherapy 
and in 2017 had undergone autologous bone marrow trans-
plantation. At the time of admission in February 2018, 
treatment consisted of radiation to a sacral lesion (single site 
relapse) with dexamethasone and idelalisib.

On presentation, the patient was febrile without localizing 
infective symptoms. White cell count was low (2.0×109 l−1) 
and chest X-ray revealed consolidation of the left upper 
lobe. Treatment was initiated with piperacillin/tazobactam, 
but the patient deteriorated and became increasingly 

neutropenic (nadir 0.04×109l−1) over the ensuing 5 days. The 
patient was transferred to the intensive care unit (ICU) and 
azithromycin was added on day 5. Legionella pneumophila 
DNA was detected on nasopharyngeal swab taken on day 
7 [High-Plex, Respiratory Pathogens B 16-well PCR assay 
(catalogue number 20612, version 02), AusDiagnostics, 
Beaconsfield NSW, Australia] and urinary legionella antigen 
(Sofia Legionella fluorescent immunoassay, Quidel, San 
Diego, CA, USA) was detected on day 8 of admission. The 
patient initially stabilized and fevers abated within 2 days of 
commencing azithromycin. Neutrophil recovery occurred 
on day 9 and following administration of granulocyte colony 
stimulating factor, but the patient remained lymphopenic for 
the entirety of the admission and respiratory distress neces-
sitated intubation on day 13.

L. pneumophila serogroup 1 was cultured from bronchial 
washings on days 13, 17 and 22 of admission. The organism 
was identified to species level by matrix-assisted laser desorp-
tion/ionization time-of-flight mass spectrometry (MALDI-
TOF MS) with a score of >2.0 (MALDI Biotyper version 3.1, 
database MBT 7311 MSP library RUO, Bruker Daltonics 
Germany). Serotyping of the isolate was performed by Oxoid 
Legionella Latex test (Thermo Fisher Scientific Reference 
DR0801M).

Ciprofloxacin was substituted for azithromycin on day 15 due 
to clinical failure. Magnetic resonance imaging (MRI) of the 
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brain showed an acute infarct in the right middle cerebral 
artery territory. Transesophageal echocardiogram on day 24 
showed small echogenicities on the mitral and aortic valves, 
compatible with vegetations. Rifampicin was therefore added 
to ciprofloxacin on day 24.

E-test (bioMérieux, Inc., Durham, NC, USA) susceptibility 
testing at the reference laboratory on day 17 isolate showed that 
the isolate remained susceptible to azithromycin [minimum 
inhibitory concentration (MIC) 0.06 mg l−1] according to 
the European Committee on Antimicrobial Susceptibility 
Testing (EUCAST) criteria, as shown in Table 1. This isolate 
was grown from bronchoalveolar lavage that was performed 
after the patient had received 13 days of azithromycin. This 
specimen also grew Aspergillus fumigatus, further indicating 
the depth of the patient’s immunosuppression.

The patient showed no signs of recovery after several days of 
dual therapy and passed away on day 29 of admission.

Discussion
Legionella spp. are a well-described cause of both commu-
nity- and hospital-acquired pneumonia [1]. Often referred to 
as a cause of ‘atypical’ pneumonia, there are several clinical 
features (such as hyponatraemia, gastrointestinal symptoms 
and transaminitis) that are suggestive of legionellosis, but 
diagnosis cannot be made on clinical findings alone and the 
presence of lobar consolidation does not exclude the diag-
nosis [2]. Disease is associated with significant mortality and 
delay in initiation of appropriate antibiotics is associated with 
increased mortality [3].

Timely microbiological diagnosis is thus crucial and 
numerous diagnostic modalities exist. These include serology, 
urinary legionella antigen assays, polymerase chain reaction 
(PCR) and culture isolation. All have considerable limita-
tions. Serological diagnosis requires convalescent serology at 
a minimum of 2 weeks after onset of symptoms but serocon-
version is often delayed for months. Most urinary legionella 
antigen assays only detect L. pneumophila serotype 1, which 
is problematic in Australia, where Legionella longbeachae 
accounts for a significant proportion of disease. Many patients 

may not be able to produce adequate respiratory samples for 
PCR or culture techniques. In a study comparing different 
laboratory techniques, the sensitivity of culture was low at 
48 % [4].

Culture isolation is also necessary for antimicrobial suscep-
tibility testing (AST), however, due to technical issues and 
issues of interpretation, AST is not routinely performed. 
EUCAST has recently published an updated guideline on 
AST of L. pneumophila with the recommendation that testing 
be used for resistance detection rather than for guidance of 
treatment [5]. The correlation between in vitro results and 
clinical outcome is uncertain.

To date, there have been few cases of persistent culture 
positivity of Legionella spp. despite appropriate treatment. 
O’Reilly et al. described an immunocompromised patient 
with an occult pulmonary abscess and persistently positive 
cultures over a 30-day period despite appropriate therapy 
[6]. Glaser et al. described a 70-year-old immunocompetent 
patient with pneumonia who had positive cultures over 
58 days with no nidus of infection [7]. Both patients were 
cured of their infections.

There have been few reports of resistance as a cause of 
clinical failure. A study of 98 consecutive clinical isolates 
of L. pneumophila from France demonstrated low MICs to 
erythromycin, rifampicin and ciprofloxacin. Despite this, 
the mortality rate in this patient group was 27 %, which 
suggests that antimicrobial resistance is not the main 
cause of clinical failure in Legionella infection [8]. In 2014, 
Bruin et al. described the first clinical case of a potentially 
ciprofloxacin-resistant L. pneumophila isolate (MIC 2 mg 
l−1) in a patient who had received ciprofloxacin therapy for 
4 days and was cured with sequential therapy with clarithro-
mycin [9].

The poor outcome in our patient can probably be attributed to 
her greatly immunocompromised state and possibly the delay 
in initiating appropriate therapy. Both are known to be risk 
factors for worse outcome [3]. O’Reilly et al. suggest searching 
for a nidus of infection in patients with persistently positive 
Legionella cultures [6]. It is possible although not proven 
that our patient had endocarditis and may have benefited 
from combination antibiotics, but there is a paucity of rand-
omized trials to determine optimal treatment. Our case report 
suggests that further studies are required to determine the 
relative importance of combination antimicrobial therapy, 
source control by drainage of collections and immune modu-
lation in the management of severe or refractory Legionella 
infections.

With a move towards molecular diagnostics, we hope that 
there will be more patients that have reflex cultures performed 
specifically for isolation of Legionella. This will enable 
sequencing, AST and potentially comparison of different 
strains, and thereby enrich our understanding of Legionella 
infections. Furthermore, it may help shed light on the clinical 
and microbiological significance of persistently positive 
cultures.

Table 1. Susceptibility testing results of the L. pneumophila isolate 
cultured after patient had received 13 days of azithromycin

Minimum inhibitory concentration (mg l−1)

Azithromycin 0.06

Ceftriaxone 0.5

Ciprofloxacin 0.5

Rifampicin 0.12

Tetracycline 32

Tigecycline 4

*McFarland, E-test (bioMérieux, Inc.) on BCYE agar (ThermoFisher 
Scientific).
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