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Abstract

To date, only twenty cases of cutaneous legionellosis have been reported. Cutaneous legionellosis 

has heterogeneous manifestations including abscesses, nodules, and cellulitis. The detection of 

most cutaneous Legionella species requires specific diagnostic cultures and assays. Herein, we 

report a case of cutaneous legionella in a hematopoietic cell transplantation recipient with culture­

negative nodules unresponsive to empiric antibiotics. We also discuss the varied morphology of 

cutaneous legionellosis and important diagnostic considerations.
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Introduction

Legionella species are opportunistic pathogens in humans. Cutaneous legionellosis is an 

uncommon but important differential diagnosis to consider in immunocompromised patients. 
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Herein, we report a hematopoietic cell transplantation recipient with cutaneous legionella, 

the varied morphology of cutaneous legionellosis and important diagnostic considerations.

Case Synopsis

A 50-year-old woman with acute myeloid leukemia developed fever, dry cough, and painful 

erythematous nodules with turbid drainage and surrounding erythema on bilateral lower 

extremities on day +78 following peripheral blood stem cell transplantation (PBSCT), 

Figure 1. Sputum culture identified pharyngeal flora and empiric levofloxacin for one 

week was initiated. Incision and drainage of nodules was performed. Bacterial, fungal, and 

mycobacterial wound cultures were negative, though Gram stain revealed 1+ Gram-negative 

rods (GNR). While awaiting wound culture results, trimethoprim/sulfamethoxazole for 10 

days and topical mupirocin was initiated for pustular skin/soft tissue infection. Pulmonary 

symptoms resolved and skin nodules size, drainage, and pain decreased. Following 

treatment, cutaneous nodules recurred on day +112. Skin 4mm punch biopsies of a left 

shin nodule revealed a dense acute inflammatory infiltrate with necrotic debris and forms 

suspicious for bacterial rods on Brown-Hopps stain, some of which appeared intracellular 

(Figure 2). Periodic acid Schiff diastase and acid-fast bacillistains were negative. Biopsy 

tissue bacterial Gram stain again revealed 1+ GNR, and culture demonstrated 3+ coagulase­

negative staphylococci, consistent with skin flora. Fungal and mycobacterial cultures were 

negative. A 28-day levofloxacin course was initiated given GNRs on Gram stain and prior 

improvement on levofloxacin. Broad-range 16S rRNA gene amplification and sequencing 

of biopsy tissue confirmed Legionella. Because antimicrobials previously used had activity 

against Legionella, no additional treatment was initiated. Skin lesions resolved following 

treatment completion.

Case Discussion

To the best of our knowledge, to date there are twenty confirmed cases of cutaneous 

legionellosis (Table 1). Seventy percent (N=14) cases occurred in females and 30% (N=6) 

occurred in males. Patient age of onset ranged from three to 73 years old (average 51.2±21.4 

years). Skin manifestations are varied, though abscesses (N=5) and nodules (N=5) were 

the most common presentations, followed by cellulitis (N=4), ulcers (N=2), bullae (N=1), 

pustules (N=1), panniculitis (N=1), and diffuse erythema (N=1). Approximately 50% of 

cutaneous cases were associated with pulmonary legionellosis and spread hematogenously 

[1]. In non-pulmonary cases, direct inoculation with contaminated water may be the 

infectious source; the patient in this case bathed in well water.

Eighty percent of cases (N=16) were associated with immunosuppression, a risk factor for 

legionellosis [2]. The majority of these patients (N=9) had a history of hematologic or solid 

organic malignancy. Systemic antibiotics were initiated in all cases (Table 1). The majority 

of cases resulted in resolved infection (N=12) or improved cutaneous lesions (N=3). Three 

of these patients died following presentation. Of these, one death was related to infection 

(necrotizing soft tissue chest infection) and two were not related to infection (multi-organ 

failure following worsening respiratory distress, and severe adenoviral hepatitis).

Vaidya et al. Page 2

Dermatol Online J. Author manuscript; available in PMC 2021 August 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Legionella pneumonias are commonly caused by L. pneumophila serogroup-1 [3], which 

can be detected by urine antigen testing. However, most cutaneous cases are non­

serogroup-1 L. pneumophila or non-L. pneumophila species and therefore require specific 

diagnostic cultures and assays. Buffered charcoal yeast extract agar is the gold standard 

and may be used as a “test of cure” for treatment efficacy monitoring. PCR assays 

targeting 16S rRNA and mip genes are more sensitive for species detection than culture 

[4]. Though environmental Legionella species could have caused contamination, repeated 

treatment response with recurrence after treatment discontinuation and visualization of 

forms suggestive of bacterial rods within tissue biopsy including possibly phagocyted forms 

in this case are supportive of true infection.

Conclusion

Cutaneous legionellosis is an uncommon but important infection in the differential diagnosis 

to consider in immunocompromised patients with culture-negative cutaneous lesions with 

histologic rods, particularly when the infection is unresponsive to empiric antibiotics. 

Careful history and early initiation of macrolides or fluoroquinolones may reduce associated 

morbidity.
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Figure 1. 
Clinical presentation of cutaneous legionellosis in a 50-year-old female with painful 

erythematous, compressible nodules.
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Figure 2. 
A) Diffuse predominantly neutrophilic inflammatory infiltrate is present in dermis. H&E, 

30×. B) Higher magnification showing neutrophils, fibrinoid debris, and possible bacterial 

forms (arrow). H&E, 600×. C) Brown-Hopps stain highlights a cluster of gram-negative rods 

(inset), 600×.
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