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Neisseria gonorrhoeae is a common cause of genitouri-
nary sexually transmitted infections. N. gonorrhoeae 
is an obligate human pathogen that has evidence of 
tissue-specific host interactions and diverse extragenital 
manifestations of infection both in adult and pediatric 
populations. The clinical presentation of extragenital 
gonorrhea, diagnostic methods, treatment and preven-
tive measures are reviewed.

Introduction
Neisseria gonorrhoeae (gonococcus or GC) remains not 
only the second most common cause of bacterial sexually 
transmitted infection (STI) in the United States but also 
the second most common reportable disease of any kind, 
Chlamydia trachomatis being the most common. GC infec-
tions mainly present as cervicitis, urethritis, and pelvic 
inflammatory disease in adolescents and young adults 
[1]. However, GC also has numerous other presentations 
both inside and outside of the genitourinary tract in 
all ages of patients. In this article, we will review non-
genitourinary presentations of GC, diagnostic methods, 
indicated treatments, and preventative measures directed 
against the gonococcus. 

Microbiology 
GC is an aerobic, gram negative diplococcus that is 
nonmotile and non-sporeforming. Gonococci closely 
resemble the related pathogen Neisseria meningitidis, as 
well as species of nonpathogenic Neisseria. The species 
lacks a true polysaccharide capsule but produces a poly-
phosphate that provides a hydrophilic, negatively charged 
surface, and the cell envelope is similar in basic structure 
to that of other gram-negative bacteria. GC is frequently 

seen within phagocytes in gram stains of clinical 
specimens. When grown under conventional culture con-
ditions, some bacterial colonies appear opaque whereas 
others are transparent. The opaque colonies represent 
organisms expressing opacity-associated proteins (Opa) 
on the outer-membrane [2,3••]. Different Opa proteins 
increase adherence between gonococci themselves and 
to a variety of host cells. Certain Opa variants appear 
to promote invasion of epithelial cells or result in down 
regulation of immune responses by CEACAM recep-
tors on B and T cells, perhaps accounting for the poor 
immune response to natural infection [4]. The bacterial 
pilus and porin are also associated with pathogenesis. 
Piliated gonococci are better able than nonpilated vari-
ants to attach to human mucosal surfaces and tend to 
be more virulent. Porin has been implicated in invasion 
and plays a role in serum resistance through binding of 
complement regulatory proteins and Factor H [5,6•]. 
Lipo-oligosaccharide is also implicated in pathogenesis 
[7]. The relationship of each of these cell surface compo-
nents to disease presentation and host tissue trophism is 
the focus of ongoing research efforts. 

Epidemiology
Humans are the only natural reservoir of infection. In 
2004, the Centers for Disease Control and Prevention 
(CDC) received reports of 330,132 cases of gonorrhea in 
the United States. The 2004 rate of reported gonorrhea, 
113.5 cases per 100,000 population, is the lowest ever 
reported. Following a substantial decrease in the rates of 
reported gonorrhea from 1975 (467.7 cases per 100,000 
population) to 1997 (120.2 cases per 100,000 popula-
tion), overall rates appeared to plateau. From 2000 to 
2004, rates have gradually decreased, but remain consid-
erably higher than the Healthy People 2010 (HP2010) 
target of 19 cases per 100,000 population. The reported 
rates of infection are believed to be underestimates due 
to two important factors: underreporting of symptomatic 
cases by health care providers who often treat the disease 
without laboratory confirmation and under diagnosis of 
asymptomatic cases [1,8]. The highest rates of GC occur 
in the Southeastern United States. In the United States, 
African Americans have more than a fourfold higher inci-
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dence than whites and Latinos, and although traditionally 
thought of as an urban disease, the population-based 
incidence of gonorrhea is as high in many rural settings 
in the United States as in urban ones [1,9]. 

Maternal and Fetal Infection
GC infection in expectant mothers is not uncommon 
and is easily treated with standard treatment regimens. 
Although rare, women who acquire GC during pregnancy 
are at risk of vertically transmitting the infection to the 
developing fetus [10]. However, chorioamnionitis and 
septic abortions are fairly common complications of 
maternal infection, with up to 13% of pregnancies result-
ing in septic abortion, 23% in preterm delivery and 29% 
in premature rupture of the membranes [3,11,12]. Early 
detection and treatment has been shown to avert adverse 
fetal outcomes [13]. GC infection should be considered 
in any preterm infant born to a mother with suspected 
chorioamnionitis. GC can be readily cultured using stan-
dard techniques from the blood, urine or cerebrospinal 
fluid (CSF) although maternal pretreatment with antibi-
otics may confound these cultures. Postpartum patients 
may also acquire GC.

Neonatal GC
The most common presentation of GC in the neonate is 
ophthalmia neonatorum. This condition was described 
by the ancient Greeks and Romans, who advised washing 
the eyes of infants [3••]. In the United States, prophy-
laxis for ophthalmia neonatorum is recommended for all 
infants, immediately after birth, and is required by law in 
most states. Conjunctival infection of the newborn can be 
rapidly destructive and lead to corneal scarring and blind-
ness. After passage through an infected birth canal, there 
is usually an incubation period of 2 to 5 days (usually 3 
days), but cases may arise 2 to 3 weeks after delivery [14]. 
The disease is usually characterized by copious mucopu-
rulent discharge, although initially the discharge may be 
scant and watery. Chemosis often occurs and perioribital 
edema is prominent. In severe cases, corneal ulceration 
may result, with occasional perforation of the globe and 
endophthalmitis. The conjunctivitis of GC is usually more 
rapidly progressive than that of other organisms causing 
conjunctivitis in the newborn such as C. trachomatis or 
Haemophilus influenzae. With quick, appropriate recogni-
tion and treatment, most cases have good outcomes with 
little to no permanent vision changes [15]. 

Maternal screening and antibiotic prophylaxis of the 
eyes does not ensure that the newborn may not acquire 
invasive GC infection [16], and gonococcal colonization 
of the oropharynx or gastric fluid occurs relatively fre-
quently in exposed infants [17]. Because of this potential 
failure of prophylaxis in maternal infection, infants born 
to mothers with known GC infections should be treated 

with a single parenteral dose of a third-generation cepha-
losporin [18•]. There is disagreement in the literature  
as to whether blood and CSF cultures need to be obtained 
in infants with gonococcal conjunctivitis [3••]. The 
American Academy of Pediatrics Red Book advocates 
admission with lumbar puncture [18•]. Gonococcal 
infections of minor scalp abrasions associated with fetal 
monitoring are not unusual in infants whose mothers are 
infected with GC. Necrosis and scalp abscess can occur, 
as well as disseminated infection. Scalp wounds in neo-
nates should be cultured for gonococci as well as for other 
likely pathogens [19]. 

Disseminated disease occurs in less than 1% of infants 
perinatally exposed to GC; septic arthritis is the most 
commonly seen manifestation. Clinical findings usu-
ally occur in infants from 1 to 4 weeks of age. Signs and 
symptoms are indistinguishable from those associated 
with other pathogens causing arthritis in the newborn 
period but usually include polyarticular involvement. 
The neonate may or may not appear systemically ill. The 
most frequently affected joints are the ankles, knees, 
wrists, and hands [3••,20]. Disseminated GC disease 
in the neonate is treated with ceftriaxone or cefotaxime 
for 7 days for arthritis or septicemia or 10 to 14 days for 
meningitis. Cefotaxime is recommended for infants with 
hyperbilirubinemia (Table 1).

Disseminated Gonococcal Infection in  
Adolescents and Adults
Little recent information is available on the occurrence of 
disseminated gonococcal infection (DGI) in the United 
States. Studies conducted in the 1970s and 1980s indi-
cate that dissemination occurs in approximately 0.5% to 
3% of gonococcal infections, with the majority of DGI 
(78%–97%) occurring in women. The onset of symp-
toms of DGI occurs within a week of the start of menses 
in approximately one half of cases [21]. 

The pathogenesis of DGI has been associated with both 
microbial and host factors. DGI has been associated with 
strains that have similar porin proteins (PI or PorB) iden-
tified either serologically or by molecular typing [22–24]. 
DGI strains are resistant to the bactericidal effects of nor-
mal human serum. This characteristic has been attributed 
at least in part to the binding of complement regulatory 
proteins by the major outer membrane porin protein of 
DGI strains [6•,25]. In addition, phase variation in pilin 
glycosylation, presence of peptidoglycan hydrolase gene 
atlA associated with secretion of DNA and an additional 
serum resistance locus are associated with strains isolated 
from patients with DGI [26,27]. The importance of serum 
resistance in the pathogenesis of DGI is also apparent by 
the high rate of complement deficiencies among individu-
als with DGI (up to 13%) [21]. 

The clinical manifestations of DGI include a character-
istic gonococcal arthritis-dermatitis syndrome, suppurative 
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Table 1. Treatment guidelines for gonococcal infections*

Uncomplicated infections of the cervix, 
urethra, and rectum

Cefixime 400 mg orally in a single dose†, or 

Ceftriaxone 125 mg IM in a single dose, or

Ciprofloxacin 500 mg orally in a single dose‡ , or

Ofloxacin 400 mg orally in a single dose, or

Levofloxacin 250 mg orally in a single dose‡  plus, if chlamydial infection is not ruled out:

Azithromycin 1.0 g orally in a single dose, or

Doxycycline 100 mg orally twice daily for 7 days

Alternative regimens:

Spectinomycin 2.0 g in a single IM dose

Disseminated gonococcal infection (DGI) Recommended initial parenteral regimen:

Ceftriaxone 1.0 g IM or IV every 24 hours, or

Cefotaxime 1.0 g IV every 8 hours, or

Ceftizoxime 1.0 g IV every 8 hours, or

Ciprofloxacin 400 mg IV every 12 hours‡, or

Ofloxacin 400 mg IV every 12 hours‡, or

Levofloxacin 250 mg IV daily‡, or

Spectinomycin 2.0 g IM every 12 hours

After 24–48 hours of improvement, may switch to an oral regimen to complete at least  
1 week of therapy

Cefixime 400 mg orally twice daily†, or

Ciprofloxacin 500 mg orally twice daily‡, or

Ofloxacin 400 mg orally twice daily‡, or

Levofloxacin 500 mg orally daily‡ 

Uncomplicated gonococcal infections  
of the pharynx

Ceftriaxone 125 mg IM in a single dose, or

Ciprofloxacin 500 mg orally in a single dose‡  plus, if chlamydial infection is not ruled out:

Azithromycin 1.0 g orally in a single dose, or

Doxycycline 100 mg orally twice daily for 7 days

Gonococcal conjunctivitis Ceftriaxone 1.0 g IM in a single dose. Consider lavage of the infected eye with  
saline solution once.

Gonococcal meningitis Ceftriaxone 1–2 g every 12 h for 10–14 days

Gonococcal endocarditis Ceftriaxone 1–2 g every 12 h for at least 4 weeks

Newborn gonococcal conjunctivitis Ceftriaxone 25–50 mg/kg, not to exceed 125 mg in a single dose. Consider use of 
cefotaxime in hyberbilrubenemic patients. Use frequent eye irrigation.

Gonococcal conjunctivitis prophylaxis  
of newborns, single application

Silver nitrate (1%) aqueous solution 

Erythromycin (0.5%) ophthalmic ointment

Tetracycline ophthalmic ointment (1%)

DGI or scalp abscesses in newborns Ceftriaxone 25–50 mg/kg/day IV or IM in a single daily dose for 7 days (10–14 days if meningitis)

Cefotaxime 25 mg/kg IV or IM every 12 h for 7 days (10–14 days if meningitis)

Prophylactic treatment for infants whose 
mothers have gonococcal infection

Ceftriaxone 25–50 mg/kg IV or IM, not to exceed 125 mg, in a single dose.

*For children > 45 kg, adult regimens may be used.   
†Currently not available due to manufacturing issues.   
‡Quinolones should not be used for infections acquired in Asia or the Pacific, including Hawaii, the United Kingdom, California and in other areas 
with increased prevalence of quinolone resistance or in infections acquired in the United States by men who have sex with men. Use of quino-
lones is not recommended in children < 45 kg.   
IM—intramuscularly; IV—intravenously.   
Adapted from Centers for Disease Control and Prevention [51].
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arthritis, and rarely, endocarditis, meningitis, or other 
localized infections. Gonococcal arthritis-dermatitis syn-
drome often includes high fever, rigors, tenosynovitis, 
and rash. The joint disease in this form of DGI is usually 
tenosynovitis rather than actual arthritis. Polyarthralgia is 
typical and most often involves the wrists, fingers ankles 
and toes. Skin lesions typically occur on the extremi-
ties, but can also be seen on the trunk and rarely the face 
[28••,29••]. Erythematous macules, papules, or pustules 
are most common, but petechia and vesicles can occur and 
erythema nodosum, erythema multiforme, and urticaria 
have been described in association with DGI [21]. Blood 
cultures may be positive in up to 50%, but cultures of 
synovial fluid and skin lesions are typically negative. 

Suppurative gonococcal arthritis is usually mono- 
or pauci-articular most often involving the knee, wrist, 
ankle or elbow. Osteomyelitis has been reported. Syno-
vial fluid analysis is similar to that seen with other 
forms of suppurative arthritis with leukocyte counts of 
40,000 to 60,000 cells/mL and a predominance of poly-
morphonuclear cells. Blood cultures are usually negative 
but synovial fluid culture and gram stain may be positive. 
In some cases, suppurative arthritis follows a period of 
illness more consistent with bacteremic DGI as described 
above, but this history is not typical [21,22]. 

DGI often occurs in individuals with no genitourinary, 
rectal or pharyngeal symptoms; however, N. gonorrhoeae 
can be isolated from DGI patients or their partners in 
70% to 80% of cases. When DGI is suspected, cultures of 
mucosal sites should be obtained regardless of symptoms 
prior to initiation of antibiotic therapy. Hospitalization is 
indicated when the diagnosis is unclear or compliance is 
uncertain and for suppurative arthritis. The primary treat-
ment for DGI is ceftriaxone 1 g intravenously per day for 
adult patients. The initial therapy is generally continued for 
24 to 48 hours after clinical improvement at which time 
change to a fluroquinolone can be considered based on 
risk factors for resistance and availability of sensitivity data.  
The recommended duration of therapy is seven days.

Gonococcal endocarditis, though common in the pre-
antibiotic era, is rare and occurs in 1% to 2% of patients 
with DGI [30]. Vegetations are found on echocardiography 
in 90%, and the aortic valve is the most common site of 
infection. Most individuals do not have a history of previ-
ous valvular heart disease. Valvular abscesses are common, 
surgery is required in over half of patients and the mortal-
ity rate is exceptionally high, 19% in one series [30–32]. 

Pharyngeal and Rectal Gonorrhea
The US STI surveillance data for gonorrhea reports site of 
infection only in enhanced surveillance projects tracing 
STIs in men who have sex with men (MSM). 

In 2004, the MSM Prevalence Monitoring Project iden-
tified that 80% (range: 57%–95%) of MSM were tested 
for urethral gonorrhea, 34% (range: 3%–65%) were 

tested for rectal gonorrhea, and 50% (range: 5%–92%) 
were tested for pharyngeal gonorrhea. The median clinic 
urethral gonorrhea positivity in MSM was 11% (range: 
7%–13%), median rectal gonorrhea positivity was 8% 
(range: 3%–19%), and median pharyngeal gonorrhea 
positivity was 5% (range: 3%–14%) [1]. Rectal GC in 
MSM is considered indicative of unprotected receptive 
anal intercourse and is a marker of risk for transmission 
of other STDs, including HIV, however, McMillan et al. 
[33] reported acquisition of rectal GC in 20% of MSM via 
an alternative exposure. Oropharyngeal and rectal GC 
infections occur in women and heterosexual men, but 
current surveillance data regarding rates are not available 
for the United States. 

Currently, only culture is recommended for diagnosis 
of rectal or pharyngeal gonorrhea though the use of nucleic 
acid amplification tests may provide increased sensitivity 
for detection of N. gonorrhoeae from these sites [34–36]. 
The high rate of N. meningitidis and commensal Neisseria 
species, especially in the oropharynx, may result in lower 
specificity [37] when nucleic acid amplification tests are 
used due to the genetic similarities among pathogenic and 
nonpathogenic species. 

Treatment recommendations for pharyngeal and 
rectal gonorrhea are similar to those for urogenital 
gonorrhea except that spectinomycin is not sufficiently 
effective for pharyngeal infections and is not recom-
mended as an alternative therapy for infections at this site 
unless followed by a test of cure [38]. Manavi et al. [39•] 
recently reported treatment failures following treatment 
of oropharyngeal gonorrhea with single dose ciprofloxa-
cin 500 mg (11%) or amoxacillin 3 g plus probenecid  
1 g (29%). Although higher resistance patterns were 
seen in strains isolated from the pharynx, all individuals 
who failed treatment were infected with a strain that was 
sensitive to the initial treatment regimen administered. 
These data suggest that a test of cure may be indicated for 
oropharyngeal infections treated with single-dose quino-
lone therapy or consideration should be given to the use 
of ceftriaxone as primary treatment. In the United States, 
fluroquinolones are no longer recommended as first line 
therapy for gonorrhea in MSM [38]. As with infections 
acquired in areas of high quinolone resistance such 
as Asia, Pacific Islands, the United Kingdom, Hawaii, 
California, and other selected parts of the United States, 
Ceftriaxone 125 mg intramuscularly is recommended 
for all uncomplicated gonococcal infections in MSM. 
Updated treatment recommendations are available at 
http://www.cdc.gov/std/gisp.

Diagnostics
Isolation of N. gonorrhoeae in culture remains the stan-
dard for diagnosis of gonococcal infections. Nonculture 
DNA based tests have become widely used in recent years 
however none of these are approved for the diagnosis 
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of GC outside of the genitourinary tract. Serologic tests 
are of limited clinical utility because of low sensitivity. 
Because gonococci die quickly when dried, inoculat-
ing clinical specimens onto appropriate media as soon 
as possible is important. Transport bottles that contain 
medium and a CO2-enriched atmosphere are preferred if 
processing of the specimen is delayed. Selective media, 
such as modified Thayer-Martin which contains anti-
biotics to suppress normal flora, is required for cultures 
of vaginal, rectal, and pharyngeal specimens to prevent 
overgrowth of the GC by commensal bacteria. Selective 
or nonselective media (chocolate agar) can be used for 
CSF, blood, eye, and skin cultures [3••]. For medico-legal 
purposes, culture is currently the only acceptable method 
of isolation in a suspected abuse case, even if the GC is 
found as a urogenital infection. However, studies are 
ongoing to determine if other diagnostic modalities may 
eventually be substituted for diagnosis of urogeneital GC 
in suspected abuse [40]. 

Infection Control and Prevention
Gonorrhea infection is a reportable disease in all states 
in the United States, which in turn report the cases to 
the CDC. Sexual contacts (in the last 60 days) of infected 
persons need to be identified and treated to prevent com-
plications and further spread of the disease. All infected 
individuals and their contacts should be counseled on 
the preventive measures such as the use of condoms. 
Notably in the United States, gonorrhea has been the STI 
most frequently recognized in sexually abused children 
[3••]. Any GC infection in a pre-adolescent child should 
immediately be investigated for abuse. All children with 
gonococcal infection from abuse should be evaluated for 
other STIs, including C. trachomatis, syphilis, hepatitis B 
virus, and HIV [3••].

Multiple studies have shown male condoms to be 
highly effective in decreasing the transmission of GC, 
with an expert panel from the National Institutes of 
Health suggesting a 49% to 75% risk reduction [41]. The 
development of a vaccine against gonorrhea has been 
slowed by a limited understanding of what formulates 
protective immunity. The fact that GC has multiple strains 
and also has and the potential to cause some immuno-
suppression may result in a weak GC-specific immune 
response. Antibodies to GC in convalescing patients have 
not demonstrated protective immunity [42,43]. 

Multi-strain variability will need to be considered in 
vaccine development to ensure that the proteins selected 
will afford protection against multiple GC strains. Current 
strategies target various gonococcal antigens, such as porin 
proteins, pilus proteins, opacity proteins, membrane lipo-
oligosaccharide, and iron-regulated proteins. No vaccine 
candidates are currently in clinical trials, although Sanofi-
Pasteur has identified gonococcal vaccines as a target for 
long-term vaccine development [44•]. A human male 

urethral gonococcal challenge model has been developed 
and used to examine protection against mucosal infection. 
However, this model is not useful in assessing upper geni-
tal tract infection [45]. A mouse model of female genital 
tract GC infection has been developed, and studies are on-
going to better understand the immune response to both 
GC infection and immunization [46,47]. 

Recent evidence has indicated that vaginal spermi-
cides containing nonoxynol-9 (N-9) are not effective in 
preventing cervical gonorrhea, chlamydia, or HIV infec-
tion. Frequent use of spermicides containing N-9 has 
resulted in genital lesions, which may be associated with 
an increased risk of HIV transmission [48]. The vaginal 
contraceptive sponge appears to protect against cervical 
gonorrhea, but its use increases the risk for candidiasis. 
Diaphragm use has also been demonstrated to protect 
against cervical gonorrhea. However, both diaphragms 
and spermicides have been associated with an increased 
risk of bacterial urinary tract infection in women [49]. 
In recent years, vaginal microbicides have become attrac-
tive as a preventative barrier to STIs. Topical microbicides 
are chemical barriers that are used vaginally or rectally to 
prevent transmission of STIs. Several promising microbi-
cides are in various stages of phase I to phase III human 
trials for the prevention of HIV. These products have also 
been shown to effectively inhibit GC both in vitro and in 
vivo and further study may determine if they are effective 
in preventing GC transmission in humans [50]. 

Conclusions
Extragenital manifestations of GC infection remain an 
important presentation of this STI. Systemic disease is 
seen less frequently than in previous decades, but it is not 
clear if the decrease has been greater than or proportional 
to the overall decrease in GC infections. Although the 
overall rates of disease in the United States have gradu-
ally declined in recent years, rates in some populations 
at risk, such as MSM and women have increased. The 
risk-group specific increases in extragenital manifesta-
tions of gonorrhea, especially in the setting of increasing 
antibiotic resistance in N. gonorrhoeae, are of concern. The 
observed increases may portend a similar increase for 
GC in general. Therefore, clinicians will need to include 
nongenital, GC-related manifestations in their differen-
tial diagnostic armamentarium when caring for sexually 
active adolescents and adults. Familiarity with the full 
spectrum of GC is important. 

Disclaimer
The opinions and assertions contained herein are 
those of the authors alone and do not ref lect the views 
of the United States Army, the Uniformed Services 
University of the Health Sciences, or the Food and 
Drug Administration.
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