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“Clue” cells 

M Rein, CDC Public Health Image Library, #3720 
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The Belleview-Stratford 

Hotel, Philadelphia 

(where the first recognized 

outbreak of Legionella 

infection occurred) 

Jack E. Boucher, Historic American Buildings Survey 
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Supplemented with cysteine and iron pyrophosphate 
Source undetermined 



                                                                            Est.    Case- 

                                                                          attack  fatality 

LOCATION                                  Year       n       rate      rate 

St. Elizabeth’s Hosp., D.C. 

Health Dept., Pontiac, Michigan 

James River, Virginia 
Benidorm, Spain 

Odd Fellow’s Conv., Phila. PA 

American Legion Convention, 

    Philadelphia, PA 

1965 

1968 

1973 
1973 

1974 

1976 

  81 

144 

  10 
  89 

  11 

182 

    1.4% 

  95% 

100% 
     -- 

    2.9% 

    4.0% 

17% 

  0 

  0 
  3.4% 

10% 

17% 
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           Biofilms within 
residential and institutional
           water systems

      live 
Legionella 

Surface water source 
Legionella + protozoa 

Infectious aerosols Microaspiration  

Water treatment plant 
      chlorination 

Fountains   Faucets Showers 

Evaporative 

    cooling 

    towers 

Bacterial 

growth in 

hot water 
 heaters 
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HOST A HOST B 

Human lung  

is a dead end 

for Legionella. 

Infection 
Infection 

Transmission 

Disease 

Aerosol 



Protozoa are the natural hosts for Legionella. 

Inhalation 

Alveolar Macrophages 

HOST A HOST B 

Legionnaires  Disease  

Infection 
Infection 

Transmission 

Disease 



Motile, 

flagellate 

rods 

Association with ER 

Delayed 

phago- 

lysosomal 

fusion 

Expression 

of flagella & 

   release 



Source undetermined 



Effector 

macrophage 

cytoplasm 

macrophage 

membrane 

bacterial OM 

bacterial IM 

bacterial  

cytoplasm 

periplasm 



Legionella 

killed by the 

lysosomes 

Dot/icm 

mutants 



Optical  

Density 

Time 

Exponential Postexponential 

“REPLICATIVE” “TRANSMISSIVE” 

In
 v

it
ro

 
In

 v
iv

o
 



Sensitivity      Specificity 

*accurately diagnoses only SG1 = 60% of cases 

* 



Philadelphia   Vermont   Wadsworth, CA 

      1976             1977             1978 

Cephalosporins 

Aminoglycosides 

Penicillins 

Erythromycin 

46% 

36% 

23% 

11% 

17% 

19% 

16% 

  4% 

25% (80%)§ 

  7% (24%) 

* Tsai  et al. Ann Intern Med 1979; 90: 509 

  Broome et al. Ann Intern Med 1979; 90: 573 

  Kirby et al. Medicine 1980; 59:188 

§ parentheses indicate 

   immunosuppressed 

   patients 



Erythromycin   20.6 ± 3.1 

Chloramphenicol    2.1 ± 0.2 

Rifampin      1.8 ± 0.3 

Tetracycline     0.9 ± 0.1 

Gentamicin     0.6 ± 0.1 

Cefazolin      0.07 ± 0.06 
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Slide 6:  M. Rein, CDC/Public Health Image Library, Clue cells, #3719, http://phil.cdc.gov/phil 
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Slide 17: Juvenile Periodontitis, http://www.erste-zahnartzmeinung.de/zahnwissen-kzvwl/zahnwissen/pa_klass.htm 

Slide 21: X-ray, source undetermined 

Slide 23: X-ray, source undetermined 

Slide 26: Jack E. Boucher, “Belleview-Stratford Hotel,” Wikipedia Commons, http://commons.wikipedia.org/wiki/
File:BelleviewStratford.jpg 

Slide 28: Fibrinopurulent pneumonia, source undetermined 

Slide 29: Legionella Gram stain, source undetermined 

Slide 31: source undetermined 

Slide 40: source undetermined 


