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History 

A 58 year-old man presents to the ER of the VAMC with fevers. It is 
the end of June. 

 

The patient felt hot upon arriving home from work around 11 pm on 
the night prior to admission. Given the nature of his work, he 
initially attributed his symptoms to over-heating. He remained quite 
sweaty throughout the night and was able to sleep only 
intermittently.  

 

On the next day, he measured his temperature as 104°F. He also 
noticed the recent onset of headaches and dry heaves. He has had 
diarrhea for the past 3 days. He has had a cough for the past 9 
months. He denies neck stiffness, chest pain, shortness of breath, 
abdominal pain, urinary symptoms or rash. 

 



Additional history 

 PMH: HTN, hyperlipidemia, depression, ventral hernia 
repair 

 Medications: atorvastatin, fenofibrate, fluoxetine 

 Social history: He has smoked cigarettes for 40 pack-
years. He’ll drink a beer 1-2 times per month. He lives 
in Muscatine, Iowa and is monogamous with his common-
law-wife.  He works as an industrial painter (office 
furniture). In his spare time, he does odd jobs around his 
house. No other outdoor activities. No animal exposures. 
No recent travel. 

 Family history: diabetes 

 



Physical exam findings and laboratory results 

T 102°F, P 112, BP 102/65, RR 18 

General: alert and oriented, flushed appearance 

HEENT: anicteric, no oral lesions 

Neck: supple 

Heart: tachycardic, no murmurs 

Lungs: clear to auscultation bilaterally 

Abdomen: obese, nontender 

Ext: no peripheral edema 

Skin: no rash 

Neuro: normal gait, 5/5 strength in all muscle groups 

 

WBC 16.9K (N 90%, L 4%)/Hgb 12.2/Plt 183 

Na 130, K 4.9, Cl 93, CO2 20, Bun 34, Cr 2.0 

 

 



Patient was admitted for “presumed heat stroke.” He was 

started on IV fluids and additional cooling measures 

were provided. Overnight, a chest x-ray showed…..  

 



A diagnostic test was performed. 

 

What is the diagnosis? 



Hospital Course 

 Hospital Day #1: Ampicillin-sulbactam and azithromycin 

were started. Patient remained intermittently febrile. 

 Hospital Day #2: Patient developed respiratory distress 

and was transferred to the ICU for BiPAP. He remained 

on BiPAP for the next 48 hours. 

 Hospital Day #4: Urine Legionella antigen came back 

positive. He no longer required BiPAP and finally 

defervesced. 

 Hospital day #6: Discharged to complete a 10-day 

course of azithromycin. 

 

 



Clinical pearls  

 Respiratory symptoms may not be initially prominent in 

patients with Legionella pneumonia. 

 The findings of Legionella pneumonia are varied and non-

specific, which highlights the importance of clinical 

suspicion and diagnostic testing. 

 High fevers (≥104°F) are more common in Legionella infection 

than in pneumonia due to other pathogens. 

 Hyponatremia occurs significantly more frequently in Legionella 

pneumonia than in pneumonia due to other pathogens. 

 

Fang GD, et al. Medicine (Baltimore). 1990;69(5):307-16.  

Yu VL, et al. Am J Med. 1982;73(3):357-61.  



 



Legionella pneumonia:  

Treatment considerations 

 Legionella replicates solely within the intracellular 

compartment. 

 Therefore, antibiotics need to achieve intracellular 

concentrations higher than the MIC. 

 Fluoroquinolones 

 Macrolides 

 Tetracyclines 

 Rifampin 



 



Levofloxacin vs. macrolides during a 

Spanish Legionella outbreak 

 Setting: A 400-bed hospital in Spain during a large 
Legionella pneumophila outbreak (2001) 

 

 Case definition: Symptoms + x-ray findings + a 
positive Legionella test (titers, culture, urine antigen) 

 

 Results:  

 292 cases (223 hospital, 69 outpatients) 

 Treatment: oral azithro (35), clarithro (32), levofloxacin 
(187) 

 Overall mortality 0.6% 

 

 

 
Blazquez Garrido RM, et al. Clin Infect Dis 2005; 40: 800-6. 



Comparison of clinical outcomes in 

patients with Legionella pneumonia 

 

 

 

 

 

 

 
 Respiratory failure: levofloxacin 27%, macrolides 12% (p<0.03) 

 Difference in length of stay was driven by differences among sickest 
patients (clarithromycin or levo) 

 

Macrolide  

(n=65) 

Levofloxacin 

(n=143) 

p-value 

Duration of fever, 

days (mean) 

4.6 4.4 0.5 

Complications 3 (4.6%) 1 (0.6%) 0.08 

Cure 65 (100%) 142 (99.3%) 0.4 

Side effects 10 (15.3%) 15 (10.4%) 0.3 

Hospital stay, days 

(mean) 

7.2  4.4 0.03 

Blazquez Garrido RM, et al. Clin Infect Dis 2005; 40: 800-6. 



Levofloxacin vs. macrolides in patients with 

non-outbreak Legionella CAP 

 Setting: 900-bed university hospital in Spain during 
1995-2003 

 Methods: 1934 non-severely immunosuppressed 
patients with CAP were screened for Legionella on 
hospital admission 

 Case definition: Legionella identified by urine 
antigen, culture, or antibody titers 

 Results:  

 139 cases (7.2%) of CAP due to Legionella 

 Levofloxacin (40), erythromycin (53), clarithromycin (27) 

Mykietiuk A, et al. Clin Infect Dis 2005; 40: 794-9. 



Clinical outcomes for 120 patients with 

community-acquired Legionella pneumonia 

Macrolide  

(n=80) 

Levofloxacin  

(n=40) 

p-value 

Time to defervescence  

(mean) 

6.1 days 2.5 days <0.001 

Time to resolution of cough 

(mean) 

5.2 days 3.1 days <0.001 

 

Time to achieve clinical 

stability (mean) 

6.6 days 3.6 days 0.002 

In-hospital complications 25% 25% 0.906 

Length of stay, mean 14.5 days 9.7 days 0.014 

Mortality  5% 2.5% 0.518 

Mykietiuk A, et al. Clin Infect Dis 2005; 40: 794-9. 



 

• 215 patients with Legionella pneumonia at a single 

center (1995-2010) 

• Compared to macrolides, levofloxacin was associated 

with… 

• A shorter time to clinical stability (3 vs. 5 days, 

p=0.09) 

• Shorter length of hospital stay (7 vs. 10 days, 

p<0.01) 

• Only 1 patient received azithromycin 
Viasus D, et al. Medicine (Baltimore) 2013;  92: 51-60. 



Limitations of old literature 

 In older clinical studies and intracellular/animal models, 
fluoroquinolones have been superior to macrolides, BUT 
many of these studies used clarithromycin or 
erythromycin, not azithromycin 

 

 Azithromycin may be superior to other macrolides 

 Intracellular models: Most active macrolide 

 Animal models: 100% survival 

 Intracellular growth inhibition is comparable to quinolones 
(high-throughput screening technology)  

 
Pedro-Botet ML, Yu V. Expert Opin Pharmacother 2009; 10(7): 1109-21. 

Chiaraviglio L, Kirby JE. Antimicrob Agent Chemother 2015; 59: 7517-29. 

 

 



 



Azithromycin versus quinolones 

 Retrospective analysis of a large drug utilization 

database (2008-2013), which includes ~20% of all 

hospital discharges in the United States 

 Primary cohort: adults with ICD-9 code for 

Legionnaires’ disease 

 Primary outcome: hospital mortality 

 Primary antibiotic regimen 

 Antibiotic for first 2-days of appropriate therapy 

 At least 75% of total course 

Gershengorn H, et al. Clin Infect Dis 2015; 60: e66-79. 



In-hospital treatment strategies used for 3152 

patients with Legionnaire’s disease 

 

Gershengorn H, et al. Clin Infect Dis 2015; 60: e66-79. 



Comparison of outcomes of azithromycin-and 

quinolone-treated patients with Legionnaire’s disease 

Outcome All patients who 

received primary 

azithro or FQ 

Propensity-matched 

patients stratified by 

primary agent 

Highest-severity 

propensity-matched 

stratified by agent 

Azithro FQ p-

value 

Azithro FQ p-

value 

Azithro FQ p-

value 

Hospital 

mortality 

6.4% 6.6% 0.87 6.5% 6.3% 0.84 18.3% 14.9% 0.36 

Length of 

stay 

9.3 

days 

10.2 

days 

0.046 9.5 days 10.0 

days 

0.34 13.4 

days 

13.4 

days 

0.97 

C.difficile 2.1% 1.3% 0.21 2.1% 1.4% 0.25 3.8% 1.9% 0.24 

Gershengorn H, et al. Clin Infect Dis 2015; 60: e66-79. 



Macrolides vs. fluoroquinolones: conclusions 

 If Legionella pneumonia is suspected or proven, 

azithromycin or fluoroquinolones are appropriate 

therapy. 






