1006 who have sex with men (MSM), the frequency of gonococcal infection,

including rectal infection, fell by ≥90% throughout the United States in
the early 1980s, but a resurgence of gonorrhea among MSM has been
documented in several cities since the 1990s. Gonococcal isolates from
the rectum of MSM tend to be more resistant to antimicrobial agents
than are gonococcal isolates from other sites. Gonococcal isolates with
a mutation in mtrR (multiple transferable resistance repressor) or in
the promoter region of the gene that encodes for this transcriptional
repressor develop increased resistance to antimicrobial hydrophobic
agents such as bile acids and fatty acids in feces and thus are found
with increased frequency in MSM. This situation may have been
responsible for higher rates of failure of treatment for rectal gonorrhea
with older regimens consisting of penicillin or tetracyclines.
Pharyngeal Gonorrhea Pharyngeal gonorrhea is usually mild or asymptomatic, although symptomatic pharyngitis does occasionally occur
with cervical lymphadenitis. The mode of acquisition is oral-genital
sexual exposure, with fellatio being a more efficient means of transmission than cunnilingus. In certain female adolescent populations in the
United States, pharyngeal gonorrhea has become as common as genital
gonorrhea. Most cases resolve spontaneously, and transmission from
the pharynx to sexual contacts is rare. Pharyngeal infection almost
always coexists with genital infection. Swabs from the pharynx should
be plated directly onto gonococcal selective media. Pharyngeal colonization with Neisseria meningitidis needs to be differentiated from that
with other Neisseria species.

PART 8
Infectious Diseases

Ocular Gonorrhea in Adults Ocular gonorrhea in an adult usually results
from autoinoculation of N. gonorrhoeae from an infected genital site. As
in genital infection, the manifestations range from severe to occasionally mild or asymptomatic disease. The variability in clinical manifestations may be attributable to differences in the ability of the infecting
strain to elicit an inflammatory response. Infection may result in a
markedly swollen eyelid, severe hyperemia and chemosis, and a profuse
purulent discharge. The massively inflamed conjunctiva may be draped
over the cornea and limbus. Lytic enzymes from the infiltrating PMNs
occasionally cause corneal ulceration and rarely cause perforation.
Prompt recognition and treatment of this condition are of paramount importance. Gram’s stain and culture of the purulent discharge
establish the diagnosis. Genital cultures should also be performed.
Gonorrhea in Pregnant Women, Neonates, and Children Gonorrhea in
pregnancy can have serious consequences for both the mother and
the infant. Recognition of gonorrhea early in pregnancy also identifies
a population at risk for other STIs, particularly chlamydial infection,
syphilis, and trichomoniasis. The risks of salpingitis and PID—conditions
associated with a high rate of fetal loss—are highest during the first
trimester. Pharyngeal infection, most often asymptomatic, may be
more common during pregnancy because of altered sexual practices.
Prolonged rupture of the membranes, premature delivery, chorioamnionitis, funisitis (infection of the umbilical cord stump), and sepsis in
the infant (with N. gonorrhoeae detected in the newborn’s gastric aspirate during delivery) are common complications of maternal gonococcal infection at term. Other conditions and microorganisms, including
Mycoplasma hominis, Ureaplasma urealyticum, C. trachomatis, and
bacterial vaginosis (often accompanied by infection with Trichomonas
vaginalis), have been associated with similar complications.
The most common form of gonorrhea in neonates is ophthalmia
neonatorum, which results from exposure to infected cervical secretions during parturition. Ocular neonatal instillation of a prophylactic
agent (e.g., 1% silver nitrate eye drops or ophthalmic preparations
containing erythromycin or tetracycline) prevents ophthalmia neonatorum but is not effective for its treatment, which requires systemic
antibiotics. The clinical manifestations are acute and usually begin 2–5 days
after birth. An initial nonspecific conjunctivitis with a serosanguineous discharge is followed by tense edema of the eyelids, chemosis, and
a profuse, thick, purulent discharge. Corneal ulcerations that result
in nebulae or perforation may lead to anterior synechiae, anterior
staphyloma, panophthalmitis, and blindness. Infections described at
other mucosal sites in infants, including vaginitis, rhinitis, and anorectal
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infection, are likely to be asymptomatic. Pharyngeal colonization has
been demonstrated in 35% of infants with gonococcal ophthalmia,
and coughing is the most prominent symptom in these cases. Septic
arthritis (see below) is the most common manifestation of systemic
infection or DGI in the newborn. The onset usually comes at 3–21 days
of age, and polyarticular involvement is common. Sepsis, meningitis,
and pneumonia are seen in rare instances.
Any STI in children beyond the neonatal period raises the possibility of sexual abuse. Gonococcal vulvovaginitis is the most common
manifestation of gonococcal infection in children beyond infancy.
Anorectal and pharyngeal infections are common in these children
and are frequently asymptomatic. The urethra, Bartholin’s and Skene’s
glands, and the upper genital tract are rarely involved. All children
with gonococcal infection should also be evaluated for chlamydial
infection, syphilis, and possibly HIV infection.
Gonococcal Arthritis (DGI) DGI (gonococcal arthritis) results from
gonococcal bacteremia. In the 1970s, DGI occurred in ~0.5–3% of
persons with untreated gonococcal mucosal infection. The lower
incidence of DGI at present is probably attributable to a decline in the
prevalence of particular strains that are likely to disseminate. DGI strains
resist the bactericidal action of human serum and generally do not
incite inflammation at genital sites, probably because of limited generation of chemotactic factors. Strains recovered from DGI cases in the
1970s were often of the PorB.1A serotype, were highly susceptible to
penicillin, and had special growth requirements—including arginine,
hypoxanthine, and uracil—that made the organism more fastidious
and more difficult to isolate.
Menstruation is a risk factor for dissemination, and approximately
two-thirds of cases of DGI are in women. In about half of affected
women, symptoms of DGI begin within 7 days of onset of menses.
Complement deficiencies, especially of the components involved
in the assembly of the membrane attack complex (C5 through C9),
predispose to neisserial bacteremia, and persons with more than one
episode of DGI should be screened with an assay for total hemolytic
complement activity.
The clinical manifestations of DGI have sometimes been classified
into two stages: a bacteremic stage, which is less common today, and
a joint-localized stage with suppurative arthritis. A clear-cut progression usually is not evident. Patients in the bacteremic stage have higher
temperatures, and chills more frequently accompany their fever. Painful
joints are common and often occur together with tenosynovitis and skin
lesions. Polyarthralgias usually include the knees, elbows, and more distal joints; the axial skeleton is generally spared. Skin lesions are seen in
~75% of patients and include papules and pustules, often with a hemorrhagic component (Fig. 181-2; see also Fig. 25e-44). Other manifestations of noninfectious dermatitis, such as nodular lesions, urticaria, and
erythema multiforme, have been described. These lesions are usually on
the extremities and number between 5 and 40. The differential diagnosis
of the bacteremic stage of DGI includes reactive arthritis, acute rheumatoid arthritis, sarcoidosis, erythema nodosum, drug-induced arthritis,
and viral infections (e.g., hepatitis B and acute HIV infection). The
distribution of joint symptoms in reactive arthritis differs from that in
DGI (Fig. 181-3), as do the skin and genital manifestations (Chap. 384).
Suppurative arthritis involves one or two joints, most often the
knees, wrists, ankles, and elbows (in decreasing order of frequency);
other joints occasionally are involved. Most patients who develop
gonococcal septic arthritis do so without prior polyarthralgias or skin
lesions; in the absence of symptomatic genital infection, this disease
cannot be distinguished from septic arthritis caused by other pathogens. The differential diagnosis of acute arthritis in young adults is discussed in Chap. 157. Rarely, osteomyelitis complicates septic arthritis
involving small joints of the hand.
Gonococcal endocarditis, although rare today, was a relatively common
complication of DGI in the preantibiotic era, accounting for about
one-
quarter of reported cases of endocarditis. Another unusual
complication of DGI is meningitis.
Gonococcal Infections in HIV-Infected Persons The association between
gonorrhea and the acquisition of HIV has been demonstrated in
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