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to ampicillin. Several agents have excellent activity against nontypable H. influenzae, including amoxicillin/clavulanic acid, various
extended-spectrum cephalosporins, and the macrolides azithromycin and clarithromycin. Fluoroquinolones are highly active against
H. influenzae and are useful in adults with exacerbations of COPD.
However, fluoroquinolones are not currently recommended for
the treatment of children or pregnant women because of possible
effects on articular cartilage.
In addition to β-lactamase production, alteration of penicillinbinding proteins—a second mechanism of ampicillin
resistance—has been detected in isolates of H. influenzae.
Although rare in the United States, these β-lactamase-negative
ampicillin-resistant strains are common in Japan and are increasing
in prevalence in Europe. Continued monitoring of the evolving antimicrobial susceptibility patterns of H. influenzae will be important.

PART 8
Infectious Diseases

PREVENTION
Vaccination (See also Chap. 148) Two conjugate vaccines that
prevent invasive infections with Hib in infants and children
are licensed in the United States. In addition to eliciting protective antibody, these vaccines prevent disease by reducing rates of
pharyngeal colonization with Hib. The widespread use of conjugate
vaccines has dramatically reduced the incidence of Hib disease in
developed countries. Even though the manufacture of Hib vaccines is
costly, vaccination is cost-effective. The Global Alliance for Vaccines
and Immunizations has recognized the underuse of Hib conjugate vaccines.
The disease burden has been reduced in developing countries that
have implemented routine vaccination (e.g., The Gambia, Chile). An
important obstacle to more widespread vaccination is the lack of data
on the epidemiology and burden of Hib disease in many developing
countries.
All children should be immunized with an Hib conjugate vaccine,
receiving the first dose at ~2 months of age, the rest of the primary
series at 2–6 months of age, and a booster dose at 12–15 months of
age. Specific recommendations vary for the different conjugate vaccines. The reader is referred to the recommendations of the American
Academy of Pediatrics (Chap. 148 and www.cispimmunize.org).
Currently, no vaccines are available specifically for the prevention
of disease caused by nontypable H. influenzae. However, a vaccine that
contains protein D—a surface protein of H. influenzae—conjugated
to pneumococcal polysaccharides is licensed in other countries and is
used widely in Europe. The vaccine has shown partial efficacy in preventing H. influenzae otitis media in clinical trials. Additional progress
in the development of vaccines against nontypable H. influenzae is
anticipated.

efficiency of transmission of and the degree of susceptibility to HIV
infection.
MICROBIOLOGY
H. ducreyi is a highly fastidious coccobacillary gram-negative bacterium whose growth requires X factor (hemin). Although, in light
of this requirement, the bacterium has been classified in the genus
Haemophilus, DNA homology and chemotaxonomic studies have
established substantial differences between H. ducreyi and other
Haemophilus species. Taxonomic reclassification of the organism is
likely in the future but awaits further study. Ulcers contain predominantly T cells. The fact that patients who have had chancroid may have
repeated infections indicates that infection does not confer protection.
EPIDEMIOLOGY AND PREVALENCE
The prevalence of chancroid has declined in the United States
and worldwide. However, prevalence data must be interpreted
with caution because of the difficulty of establishing a diagnosis. The infection appears to be more common in developing countries.
Transmission is predominantly heterosexual, and cases in males have
outnumbered those in females by ratios of 3:1 to 25:1 during outbreaks. Contact with commercial sex workers and illicit drug use are
strongly associated with chancroid.
CLINICAL MANIFESTATIONS AND DIFFERENTIAL DIAGNOSIS
Infection is acquired as the result of a break in the epithelium during
sexual contact with an infected individual. After an incubation period
of 4–7 days, the initial lesion—a papule with surrounding erythema—
appears. In 2 or 3 days, the papule evolves into a pustule, which
spontaneously ruptures and forms a sharply circumscribed ulcer that
generally is not indurated (Fig. 182-2). The ulcers are painful and
bleed easily; little or no inflammation of the surrounding skin is evident. Approximately half of patients develop enlarged, tender inguinal
lymph nodes, which frequently become fluctuant and spontaneously
rupture. Patients usually seek medical care after 1–3 weeks of painful
symptoms.
The presentation of chancroid does not usually include all of the
typical clinical features and is sometimes atypical. Multiple ulcers
can coalesce to form giant ulcers. Ulcers can appear and then resolve,
with inguinal adenitis (Fig. 182-2) and suppuration following 1–3
weeks later; this clinical picture can be confused with that of lymphogranuloma venereum (Chap. 213). Multiple small ulcers can resemble

Chemoprophylaxis The risk of secondary disease is greater than normal among household contacts of patients with Hib disease. Therefore,
all children and adults (except pregnant women) in households with
an index case and at least one incompletely immunized contact <4
years of age should receive prophylaxis with oral rifampin. When two
or more cases of invasive Hib disease have occurred within 60 days
at a child-care facility attended by incompletely vaccinated children,
administration of rifampin to all attendees and personnel is indicated,
as is recommended for household contacts. Chemoprophylaxis is not
indicated in nursery and child-care contacts of a single index case. The
reader is referred to the recommendations of the American Academy
of Pediatrics.

HAEMOPHILUS DUCREYI
Haemophilus ducreyi is the etiologic agent of chancroid (Chap. 163),
a sexually transmitted disease characterized by genital ulceration and
inguinal adenitis. In addition to being a cause of morbidity in itself,
chancroid is associated with HIV infection because of the role played
by genital ulceration in HIV transmission. Chancroid increases the
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Figure 182-2 Chancroid with characteristic penile ulcers and
associated left inguinal adenitis (bubo).
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