LEGIONELLAE
History
· Legionnaire's disease first recognized in 1976 in Philadelphia
     (USA) among individuals attending an American legion (army)
           convention.
· The disease presented as fatal cases of pneumonia.
· The outbreak resulted in a panic in the city. The hotel where the convention held was closed
· The organism was isolated from air-conditioning systems of the hotel.
· Many outbreaks have since been reported worldwide.

· Water sources were blamed for the outbreak, e.g: air condition
Cooling, tower ponds, water distribution systems, whirlpool
          baths, water in external environment.

Legionella 
* Definition: 
· Aerobic, gram negative, flagellated bacilli.

· Grow in chick embryos, and media containing cysteine and iron
* Classification:  Nine genera have been identified:

· L. pneumophila, most common
· L. micdadei (Pittsburgh pneumonia agent) 
· L. bozemanii (Wiga agent)
· L. dumoffii
· L. gomanii
· L. jordanis 
· L. longbeachae
· L. wadsworthii
· L. oakridgensis 
L. pneumophila
· This is the causative agent of legionnaire's disease (legionellosis)
· Gram negative, pleomorphic rod, not stained easily by routine stains.
· Cultured in guinea pigs, chick embryos, and cell cultures
· Artificial media: Mueller-Hinton medium containing 1% haemoglobin and 1 % supplement of vitamin and amino-acid  (cysteine)
· 5% CO2  atmosphere is required.

· Organism requires iron (supplied by haemoglobin) and cysteine (supplied by amino-acid)
· Antigens: @ eight serogroups have been identified.

                            @ each serogroup has got a different, specific antigen.        

                            @ antigens are polysaccharides existing in the   

                                 bacterium capsule (designated F-L fraction)
Structure of L. pneumophila
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Pathogensis of legionellosis (1)

* L. pneumophila possesses: 

· Endotoxin

· Haemolysin

· Cytotoxin

* Role of these products in development of disease is unknown 
* Two epidemics of legionellosis were reported: 

1. Pontiac fever (1968): in the city of Pontiac (Michigan, USA) 144 persons developed fever, headache, diarrhoea, vomiting, muscle aches, chest pain.
· CDC investigations showed that the infection was coming from air conditioning systems of the buildings

· Guinea pigs exposed to this air developed pneumonia, and antibodies against L. pneumophilia were identified in their blood.   
Pathogensis of legionellosis (2)

2. St. Elizabeth Hospital epidemic (1965): 

· 81 patients at St. Elizabeth Hospital in Washington, D.C. (USA) developed pneumonia .

· ٍSerological testing of survivors in 1977 revealed antibodies

          to L. pneumophila. 
· Hence, L. pneumophila was the causative agent of epidemics occurred in 1965 (Washington, D.C), in 1968 (Pontiac), and in 1976 (Philadelphia).
· Legionella lives and multiplies as free living, harmless amoebae that are found everywhere in fresh water.

· That is why legionellas live, cause disease, and survive in chlorinated water 
· One amoebic cell containing 3900 legionellas is enough to cause disease in Man.
Pathogensis of legionellosis (3)

· After inhalation, L. pneumophila reaches the lung where it will be phagocysed by monocytes and macrophages there.

· Among heavy smokers, macrophages and monocytes are debilitated and hence legionellae multiply inside them and lead to pneumonia.

· Infection is contracted mainly by contaminated water. Person to person spread does not occur.

· Case fatality of legionellosis is 10-15% 
· Males more affected than females .
· Smokers, immunosuppressed, and chronic disease patients are more susceptible
Laboratory Diagnosis of legionellosis
· Specimens collected: sputum, pharyngo-tracheal aspirates.
· Isolation in chick embryo, guinea-pig inoculation, or selective
Mueller-Hinton medium.

· Identification: morphology, serology.

* Serological diagnosis: Antibodies are detected in patient's serum by   

   the following ways: 
· Rapid micro-agglutination test

· Immunofluorescence antibody test.

· Micro-ELISA test 

· A single high titre with clinical picture may be diagnostic. However, paired sera are required for confirmation.

Chemotherapy and Prophylaxis of Legionellosis
* L. pneumophila is sensitive to:
· Erythromycin, slow action 
· Rifampicin 
· Quinolones :  pefloxacin and  ciprofloxacin
* Prophylactic measures:
· Good maintenance and cleaning of air-conditioning cooling towers, and water chlorination every 6 months.
· Tap water must be distributed in pipes made of material that does not support the growth of Legionella.

· Amoebicide to destroy amoeba harbouring Legionella.

Other Legionella species
1. L. micadadei:
· Gram negative, weakly acid fast bacilli
· Isolated from moist environments, e.g: respirators, air-condition cooling towers.

· Majority of adults have antibodies against this organism, i.e. undiagnosed infections are common.

· Causes fatal pneumonia among immuno-suppressed, renal transplants, leukaemia patients.
2. L. bozemanii: causes fatal pneumonia.
3. L. dumoffii: causes fatal pneumonia.
4. L. gormanii: isolated from soil, not causing human infection
5. Other legionellae : closely related to L. pneumophila; and

                   causes infection only in severely ill patients.

