Nontypable H. influenzae Nontypable H. influenzae is the most common bacterial cause of exacerbations of COPD; these exacerbations are
characterized by increased cough, sputum production, and shortness of
breath. Fever is low-grade, and no infiltrates are evident on chest x-ray.
Nontypable strains also cause community-acquired bacterial pneumonia in adults, especially among patients with COPD or AIDS. The clinical features of H. influenzae pneumonia are similar to those of other
types of bacterial pneumonia, including pneumococcal pneumonia.
Nontypable H. influenzae is one of the three most common causes
of childhood otitis media (the other two being Streptococcus pneumoniae and Moraxella catarrhalis) (Chap. 44). Infants are febrile and
irritable, while older children report ear pain. Symptoms of viral upper
respiratory infection often precede otitis media. The diagnosis is made
by pneumatic otoscopy. An etiologic diagnosis, although not routinely
sought, can be established by tympanocentesis and culture of middleear fluid. Clinical features associated with H. influenzae otitis media
include a history of recurrent episodes, treatment failure, concomitant
conjunctivitis, bilateral otitis media, and recent antimicrobial therapy.
The increasing use of pneumococcal polysaccharide conjugate vaccines in infants is resulting in a relative increase in the proportion of
otitis media cases that are caused by H. influenzae.
Nontypable H. influenzae also causes puerperal sepsis and is an
important cause of neonatal bacteremia. These nontypable strains,
which are closely related to H. haemolyticus, tend to be of biotype IV
and cause invasive disease after colonizing the female genital tract.
Nontypable H. influenzae causes sinusitis (Chap. 44) in adults and
children. In addition, the bacterium is a less common cause of various
invasive infections. These infections include empyema, adult epiglottitis, pericarditis, cellulitis, septic arthritis, osteomyelitis, endocarditis, cholecystitis, intraabdominal infections, urinary tract infections,
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mastoiditis, aortic graft infection, and bacteremia without a detectable 1011
focus. While most H. influenzae invasive infections in countries where
Hib vaccines are used widely are caused by nontypable strains, there
is no convincing evidence of an increased incidence of infection by
nontypable H. influenzae as a result of use of Hib vaccines. Continued
monitoring will be important. Many patients with H. influenzae bacteremia have an underlying condition, such as HIV infection, cardiopulmonary disease, alcoholism, or cancer.
DIAGNOSIS
The most reliable method for establishing a diagnosis of Hib infection
is recovery of the organism in culture. The presence of gram-negative
coccobacilli in Gram-stained CSF is strong evidence for Hib meningitis. Recovery of the organism from CSF confirms the diagnosis.
Cultures of other normally sterile body fluids, such as blood, joint
fluid, pleural fluid, pericardial fluid, and subdural effusion, are confirmatory in other infections.
Detection of PRP is an important adjunct to culture in rapid
diagnosis of Hib meningitis. Immunoelectrophoresis, latex agglutination, coagglutination, and enzyme-linked immunosorbent assay are
effective in detecting PRP. These assays are particularly helpful when
patients have received prior antimicrobial therapy and thus are especially likely to have negative cultures.
Because nontypable H. influenzae is primarily a mucosal pathogen,
it is a component of a mixed flora; thus etiologic diagnosis is challenging. Nontypable H. influenzae infection is strongly suggested by
the predominance of gram-negative coccobacilli among abundant
polymorphonuclear leukocytes in a Gram-stained sputum specimen
from a patient in whom pneumonia is suspected. Although bacteremia
is detectable in a small proportion of patients with pneumonia due
to nontypable H. influenzae, most such patients have negative blood
cultures.
A diagnosis of otitis media is based on the detection by pneumatic
otoscopy of fluid in the middle ear. An etiologic diagnosis requires
tympanocentesis but is not routinely sought. An invasive procedure
is also required to determine the etiology of sinusitis; thus, treatment
is often empirical once the diagnosis is suspected in light of clinical
symptoms and sinus radiographs.

TREATMENT

Haemophilus influenzae

Initial therapy for meningitis due to Hib should consist of a cephalosporin such as ceftriaxone or cefotaxime. For children, the dosage
of ceftriaxone is 75–100 mg/kg daily given in two doses 12 h apart.
The pediatric dosage of cefotaxime is 200 mg/kg daily given in four
doses 6 h apart. Adult dosages are 2 g every 12 h for ceftriaxone
and 2 g every 4–6 h for cefotaxime. An alternative regimen for initial
therapy is ampicillin (200–300 mg/kg daily in four divided doses)
plus chloramphenicol (75–100 mg/kg daily in four divided doses).
Therapy should continue for a total of 1–2 weeks.
Administration of glucocorticoids to patients with Hib meningitis reduces the incidence of neurologic sequelae. The presumed
mechanism is reduction of the inflammation induced by bacterial
cell-wall mediators of inflammation when cells are killed by antimicrobial agents. Dexamethasone (0.6 mg/kg per day intravenously in
four divided doses for 2 days) is recommended for the treatment of
Hib meningitis in children >2 months of age.
Invasive infections other than meningitis are treated with the
same antimicrobial agents. For epiglottitis, the dosage of ceftriaxone is 50 mg/kg daily, and the dosage of cefotaxime is 150 mg/kg
daily, given in three divided doses 8 h apart. Epiglottitis constitutes
a medical emergency, and maintenance of an airway is critical. The
duration of therapy is determined by the clinical response. A course
of 1–2 weeks is usually appropriate.
Many infections caused by nontypable strains of H. influenzae,
such as otitis media, sinusitis, and exacerbations of COPD, can be
treated with oral antimicrobial agents. Approximately 20–35% of
nontypable strains produce β-lactamase (with the exact proportion
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CLINICAL MANIFESTATIONS
Hib The most serious manifestation of infection with Hib is meningitis (Chap. 164), which primarily affects children <2 years of age. The
clinical manifestations of Hib meningitis are similar to those of meningitis caused by other bacterial pathogens. Fever and altered central
nervous system function are the most common features at presentation. Nuchal rigidity may or may not be evident. Subdural effusion,
the most common complication, is suspected when, despite 2 or 3 days
of appropriate antibiotic therapy, the infant has seizures, hemiparesis,
or continued obtundation. The overall mortality rate from Hib meningitis is ~5%, and the morbidity rate is high. Of survivors, 6% have
permanent sensorineural hearing loss, and about one-fourth have a
significant handicap of some type. If more subtle handicaps are sought,
up to half of survivors are found to have some neurologic sequelae,
such as partial hearing loss and delayed language development.
Epiglottitis (Chap. 44) is a life-threatening Hib infection involving
cellulitis of the epiglottis and supraglottic tissues. It can lead to acute
upper airway obstruction. Its unique epidemiologic features are its
occurrence in an older age group (2–7 years old) than other Hib infections and its absence among Navajo Indians and Alaskan Eskimos.
Sore throat and fever rapidly progress to dysphagia, drooling, and
airway obstruction. Epiglottitis also occurs in adults.
Cellulitis (Chap. 156) due to Hib occurs in young children. The
most common location is on the head or neck, and the involved area
sometimes takes on a characteristic bluish-red color. Most patients
have bacteremia, and 10% have an additional focus of infection.
Hib causes pneumonia in infants. The infection is clinically indistinguishable from other types of bacterial pneumonia (e.g., pneumococcal pneumonia) except that Hib is more likely to involve the pleura.
Several less common invasive conditions can be important clinical
manifestations of Hib infection in children. These include osteomyelitis, septic arthritis, pericarditis, orbital cellulitis, endophthalmitis,
urinary tract infection, abscesses, and bacteremia without an identifiable focus.
Non–type b encapsulated strains of H. influenzae (types a, c, d, e,
and f) are unusual causes of invasive infection manifested predominantly by bacteremia and pneumonia. Most such infections occur in
the setting of underlying conditions.
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