Other Gram Negative Bacilli
Haemophilus influenzae B
H. influenzae type B is a Gram- bacillus that is an obligate parasite and a part of the normal 
respiratory tract flora.  Among Haemophilus species, only H. influenzae B is 
encapsulated, giving it pathogenic properties.

In vitro it is fastidious and requires Factor X and Factor V.

H. influenzae B penetrates submucosa of nasopharynx and enters bloodstream.  Invades CNS, 
causing meningitis.  Can also cause pneumonia and bacteremia.  Virulence factors include:

1.  Polysaccharide capsule.  Prevents phagocytosis.

2.  IgA protease.


3.  Endotoxin


4.  Heat-stable cilostatic glycopeptide.  Helps colonize ciliated epithelium.

Some strains produce a β-lactamase, making them resistant to penicillin.  
Best choice for invasive strains is cephalosporin-3.

Best choice for non-invasive strains is amoxicillin-clavulanate, or Bactrim.

There is an effective “HI-b” vaccine.
Bordetella pertussis
B. pertussis causes whooping cough.  It is a fastidious Gram- bacillus that will not survive in the 
environment – adult humans are its only reservoir.  Spread by person-to-person contact, 
mostly infecting toddlers.  Virulence factors include:

1.  Filamentous hemagglutinin.  Helps attach to ciliated respiratory epithelium.


2.  Pertussis toxin.  Elicits lymphocytosis, sensitizes host to histamine.  Pertussis toxin is 


a classic A-B toxin.

3.  Adenylate cyclase toxin.  Toxin enters cells and catalyzes production of cAMP.  


Causes leukocyte failure and hemolysis.

4.  Tracheal cytotoxin.  A cell-wall peptidoglycan that stops cilia and kills tracheal 


epithelial cells.

5.  Dermonecrotic toxin.

6.  Bordetella LPS (endotoxin).  Induces IL-1, causing fever and hypotension.
The first clinical stage is the catarrhal stage, which is very contagious and characterized by 
profuse rhinorrhea, malaise, fever.  This is followed by the classic paroxysmal stage 
characterized by paroxysmal coughing, inspiratory whooping, air hunger.
Treatment for pertussis is generally erythromycin.  There is also an acellular vaccine which 
contains no endotoxin but is still effective.

Legionella pneumophila
L. pneumophila is a Gram- bacillus which is very hearty.  It lives in natural aquatic sources such 
as rivers and lakes.  It lives and multiplies inside amoebas, and can even colonize hot or 
chlorinated water systems.  Transmitted to humans by inhalation of infected water vapor.
A critical part of infection is phagocytosis of Legionella by macrophages in the alveoli.  
Legionella becomes enclosed in a special ribosome-lined phagosome which will not fuse 
with lysosomes.  Legionella replicates in the phagosome (intracellularly) and eventually 
ruptures the cell.
Infections caused by Legionella

1.  Pontiac fever.  Acute, self-limited flu without pneumonia.

2.  Legionella pneumonia.  Will cause unilateral lower lobe lung infiltrates and pleural effusion.

3.  Legionnaire’s disease.  This is pneumonia plus extrapulmonary symptoms including watery 
diarrhea, bradycardia, hyponatremia, increased liver enzymes.  It is distinguished from 
Str. pneumoniae by a cough without sputum.
One important diagnostic test is for Legionella urinary antigen, which detects the endotoxin.


Treatment requires macrolides or quinolones, because they must be able to attack the 
bacteria inside our own cells.

Helicobacter pylori
Spiral or curved Gram- bacilli which have a motile flagellum.  Most people are colonized with 
H. pylori by adulthood.  It colonizes the mucus layers of the stomach but does not invade.  
A urease enzyme produces produces CO2 and NH3 from urea, creating an alkaline 
microenvironment to protect from stomach acid.  Proteases and lipases degrade the 
mucus membrane.  It has various pathogenicity islands.
Infections include gastritis, peptic ulcer disease, and even gastric carcinoma.

Important diagnostic test is the urea breath test which uses radioactive urea as a substrate for the 
bacteria.  If positive, patient will exhale radioactive CO2.
