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Abstract

Aims/Background: Computerised tomography findings in patients with Legionella pneumonia usually demonstrate airspace consolida-
tion and/or ground glass opacities (GGO). Associated necrosis, abscess formation, or cavitation are usually limited to patients who are
clearly immunocompromised. Case presentation: We report a recent patient who was immunocompetent, other than controlled type
2 diabetes, and had hospital-acquired severe Legionella pneumonia. The patient was found to have pulmonary necrosis and bacterial
co-infection with Acinetobacter. Results: The patient underwent endotracheal intubation and mechanical ventilation, and was treated
with intravenous azithromycin and colistin. However, the patient’s condition continued to deteriorate, and she eventually died from
multiple organ failure. Conclusion: The unusual appearance of necrotising pneumonia in Legionnaires’ disease patients without frank
immunosuppression may signify a co-infection with other microorganisms, which must be sought.
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1. Introduction

Legionnaires’ disease (LD), as the infection with the
Gram-negative Legionella species was termed, is a com-
mon but underdiagnosed cause of community-acquired
pneumonia worldwide. It is a waterborne disease since bac-
teria are located in aquatic habitats, soil, and water distribu-
tion systems. Infection is contracted by aerosol inhalation,
which is followed by severe pneumonia mandating inten-
sive care admission in as many as 20—40% of cases [1]. Pa-
tients aged 65 years or older, a history of smoking or chronic
lung disease, and those with immunocompromising condi-
tions (chronic steroid use, organ transplant, solid tumour
or haematological malignancy) are at increased risk of de-
veloping LD [2]. An epidemiologic study has also identi-
fied diabetes mellitus as a risk factor [3]. Sample cultures
of the lower respiratory tract remain the gold standard for
detecting LD, but being cumbersome and technically de-
manding, urinary antigen detection (fastest, 56-99% sen-
sitive, and >99% specific), molecular techniques, and mi-
croscopy are important in diagnosis [4]. Most macrolides,
tetracyclines, and quinolones are effective and active within
the cells with a recommended duration of treatment of 5—
10 days for levofloxacin and 3—5 days for azithromycin [4].
The imaging features of LD have been well-defined, and
computed tomography (CT) usually reveals multifocal or
multilobar airspace consolidation and ground glass opaci-
ties with common pleural effusions [5].

Cavitary Legionnaires’ disease, as we report below, is
not only unusual but mostly reported in the context of sig-
nificant underlying disease and immunosuppression [6]. A
recent case reported below, added to previous observations
identified in a search of the literature, may suggest bacterial
co-infection as an additional risk factor of this rare finding.

2. Case Report

A 76-year-old woman was admitted with a 1-day his-
tory of lassitude. She had Alzheimer’s dementia, type 2
diabetes (glycated haemoglobin Alc [HbAlc] 6.7%) and
osteoporosis and was an independent, past-smoker, living
at home and treated with ginkgo bilboa extract 120 mg
bid, quetiapine 25 mg, sitagliptin/metformin 50/1000 mg,
atorvastatin 20 mg and risedronate 150 mg/month. On ad-
mission, she was febrile (39.4 °C) and acutely confused,
but comfortable with normal vital signs, physical examina-
tion, chest X-ray, electrocardiogram (ECG), and head CT.
Haemoglobin (Hb) was 11.2 g/dL (reference range: 12—15
g/dL), white blood cell count (WBC) 15 x 10°/L (reference
range: 3.8-9.8 x10%/L), platelets 180 x 10%/L (reference
range: 140400 x 10%/L), and C-reactive protein (CRP) 71
mg/L (reference range: 0—5 mg/L) with normal electrolytes,
liver enzymes, and urinalysis. Cultures (blood, urine, spu-
tum) were negative, no viruses were detected on nasopha-
ryngeal swabs by polymerase chain reaction (PCR), and the
respiratory panel BioFire PCR was twice negative. The
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Table 1. Individually-reported cases of five patients with co-infection and pulmonary cavitation in Legionnaires’ disease*.

Age (years) Gender Acquisition Background Imaging Microbiology Outcome Reference
73 M Community Smoker Multiple cavitations Pseudomonas R. [18]

75 w Community Aspiration, tsunami Necrotising pneumonia + abscess Escherichia coli R. [19]

28 M Community Smoker Abscess Fusobacterium nucleatum R. [20]

33 w Community Cushingoid? Abscesses Candida, Aspergillus Died [21]

76 w Hospital Diabetes Necrotising pneumonia Acinetobacter Died Current

* In a sixth likely case of a 34-year-old immunocompetent woman with Legionella pulmonary abscess and empyema, cultures were not

obtained before antibiotic therapy [22].
Abbreviations: M, man; W, woman; R, recovered.

cerebrospinal fluid was normal. Intravenous ceftriaxone
(Rocephin, Hoffman-La Roche Inc., Nutley, NJ, USA) was
started, and the patient quickly improved.

However, on the fourth hospital day, she became in-
creasingly dyspneic (respiratory rate 38/minute), desatu-
rated (89% oxygen saturation on ambient air), and devel-
oped tachycardia (heart rate 112/minute, sinus). Tempera-
ture spiked at 39.9 °C, and crackles were heard over both
lungs. Chest X-ray demonstrated bilateral opacities, and
CT revealed bibasilar consolidations, with necrosis in the
left lower lobe (Fig. 1). WBC doubled (27.4 x 10°/L),
CRP rose to 345 mg/L, and serum albumin fell (4.1 to 2.6
g/dL). Bacterial culture results remained negative, but the
repeat BioFire respiratory panel now detected Legionella
and Acinetobacter on several different samples. Urine was
also positive for Legionella antigen. Each of these tests is
rapid, inexpensive, and approximately 100% specific [7].
Her protein electrophoresis showed no monoclonal spike,
the kappa to lambda free light chains ratio was normal,
and serum immunoglobulins showed no deficiency. At the
same time, the department and its air conditioning system
underwent renovation, and another patient was diagnosed
with in-hospital Legionella pneumonia. This other pa-
tient had no co-infection and no atypical features on imag-
ing. Due to acute hypoxemic respiratory failure, our pa-
tient was intubated, ventilated and treated with intravenous
azithromycin (for Legionella) (Azenil, Pfizer, Kalamazoo,
MI, USA) and colistin (for Acinetobacter, according to sen-
sitivity tests) (Coly-Mycin M Parenteral, JHP Pharmaceu-
ticals, Rochester, MI, USA). Nevertheless, she worsened
(WBC 34.3 x 10%/L, CRP 450 mg/L, albumin 1.6 g/dL),
became hypotensive, developed acute kidney injury, and
sustained type 2 myocardial infarction. She died of multi-
organ failure despite intensive treatment.

The Care Checklist has been attached as Supplemen-
tary Material associated with this article.

3. Discussion

Legionella pneumophila (L. pneumophila) are aero-
bic, Gram-negative, intracellular pathogens causing pneu-
monia in hosts that are frequently elderly, smokers, dia-
betic, or immunocompromised—especially where impaired
cellular immunity is concerned [7,8]. Travel or occupa-

tional exposures (e.g., truck drivers) are other established
risk factors, but the diabetes association is especially in-
triguing. Type 2 (also type 1) diabetes has been demon-
strated to carry an increased relative risk for hospitalisation
with pneumonia (1.23, 95% confidence interval [CI] 1.19—
1.28), increasing in patients with poorly-controlled disease
and showing a gradient with increasing HbAlc levels [9].
In that study, the microbiology of pneumonia was not in-
vestigated, but patients with diabetes are particularly sus-
ceptible to L. pneumophila infection, although it was not
mentioned in a review published in a leading journal [4]. A
recent study demonstrated an important pathogenetic path-
way, using both in vitro and in vivo experiments in infected
diabetic guinea pigs to show that high glucose reduced tu-
mour necrosis factor-alpha and interleukin-6 secretion in re-
sponse to Legionella [10]. Our patient had three risk factors
(age, diabetes, past-smoker), but though she was admitted
with an acute febrile illness, her pneumonia was nosoco-
mial, one of two cases diagnosed in our department within
a fortnight, likely due to imperative ongoing construction
work.

Legionella contaminates manmade water reservoirs
or air conditioning systems, and waterborne-associated
aerosol inhalation exposure underlies both community-
acquired and health care-associated pneumonia. The ma-
jority of cases are sporadic and contracted in the com-
munity. However, L. pneumophila outbreaks and clusters
are not uncommon, such as the well-known American Le-
gion 1976 convention in Philadelphia, or the Melbourne
aquarium cooling tower contamination affecting 125 vis-
itors. The global epidemiological situation of Legionella
can be summarised as follows: Legionella causes a mean-
ingful fraction (4-5%) of community-acquired pneumonia
that requires hospital admission, suggesting an estimated
incidence of 2.8/100,000 population, though heterogene-
ity is high between countries and societies [11]. Interest-
ingly, the incidence has increased from 0.48 (1992-2002)
to 2.71 per 100,000 (2018) in the USA, and a less pro-
nounced rise was also reported in Europe [12]. Nosoco-
mial (i.e. hospital-acquired) L. pneumophila pneumonia
was identified by the Centres for Disease Control and Pre-
vention (CDC) national surveillance in 463/1284 (36.1%)
of confirmed healthcare exposures in 2019, including ‘pos-
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Fig. 1. Contrast-enhanced chest computed tomography (CT) of a 76-year-old patient with Legionella and Acinetobacter pneu-

monia. Axial (A) and coronal reformat (B) demonstrate bilateral lower lobes airspace consolidations with air bronchogram and areas

of decreased attenuation highly suspicious for early pulmonary necrosis (A and B, white arrows). A well-demarcated stripe-shaped de-

creased attenuation is seen in the left lower lobe (B, white arrows). The partially aerated low attenuation lung parenchyma in the left lower

lobe (B, black arrows) demonstrated ground glass opacities (GGO) on the lung window (B, black arrow). Mediastinal lymphadenopathy

and pleural effusions were also present (B, asterisk).

sible’ exposures [13]. Thus, despite the steadily increasing
incidence of Legionnaires’ disease in the USA (more than
6-fold since 2000) [13], cases of nosocomial Legionella
pneumonia remain a minority. In an analysis centred on
the radiographic features of nosocomial Legionella infec-
tions, only 2/71 (2.8%) had cavitation at presentation, but
this number increased to 6/71 (8.45%) after 8—10 days
[14]. All these patients had either received a transplant or
been treated with high doses of steroids. Cavitation has
been reported only rarely in previous large series of LD
[8,15]. Thus, while the cause of our cluster of 2 noso-
comial LD cases may be related to ongoing construction
work nearby, the imaging features (Fig. 1) are rarely en-
countered. CT findings in patients with Legionella pneu-
monia usually demonstrate airspace consolidation and/or
ground glass opacities (GGO). In contrast, abscess forma-
tion, necrosis, or cavitation are distinctly unusual, except
in immunosuppressed patients [5,16]. In one series of 12
patients (of 1686) with slowly-resolving Legionnaires’ dis-
ease, 10/12 (83%) had been immunosuppressed and 5 had
lung abscesses [17]. Otherwise, Legionella infection caus-
ing lung abscess has been described in isolated case re-
ports. Our patient’s co-infection with Acinetobacter could
have been the cause of pulmonary cavitation as observed
in almost one-half of a series of patients with cavitary Le-
gionella infections accrued from the literature over many
years [6]. Co-infection was not discovered in our second
non-immunosuppressed patient, who had Legionella pneu-
monia and unremarkable imaging features. In a recent ex-
tensive review of the literature focusing on cavitary Le-
gionnaires’ disease, only 29 patients were identified, and
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two local cases were reported. The majority were receiv-
ing one or more immunosuppressive treatments (steroids
85%, chemotherapy 45%, immunomodulatory drug 40%),
and in 11/29 (38%), a co-infection was identified, includ-
ing an almost equal number of aerobic and anaerobic bac-
teria, and 2 fungal infections with Aspergillus [6]. Table 1
(Ref. [18-22]) summarises individually-reported cases of
co-infection and pulmonary cavitation in LD, supporting
the suggested association. Although a few cases of LD in
non-immunocompromised patients may develop cavitation
without an identified co-infection, this remains a rare occur-
rence [23]. The mortality in nosocomial Legionella pneu-
monia was found to be more than double that of community-
acquired cases [24], and pulmonary necrosis may be a con-
tributing factor, although it was not studied.

The strength of our study is in identifying a novel as-
sociation of a concurrent bacterial co-infection in LD pa-
tients with necrotising pneumonia who are not immunosup-
pressed, supported by a literature review identifying 4 more
similar cases, and a potential fifth case (Table 1). Limita-
tions are those of a single case report and PCR-based identi-
fication (although this was repeatedly positive, known to be
accurate, and negative for all other respiratory organisms).

4. Conclusion

Pulmonary necrosis is unusual in Legionnaires’ dis-
ease patients who are not immunosuppressed, and its oc-
currence in these patients may suggest the presence of a
concurrent bacterial infection, which should be sought and
treated.
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Learning Points

* Legionella causes 4-5% of community-acquired
pneumonia that requires hospital admission, and may cause
severe disease mandating intensive care admission.

* Legionella pneumonia usually demonstrates airspace
consolidation and/or ground glass opacities on imaging,
whereas cavitation/abscess mostly occur in patients with
human immunodeficiency virus, cancer, post-transplant,
and on immunosuppressive medications.

* Legionnaires’ disease patients who are not immuno-
suppressed and develop necrotising pneumonia/cavitation
should be investigated for bacterial co-infection, an impor-
tant, treatable association.
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