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Disseminated Gonococcal Infection Presenting as

Bacteremia and Liver Abscesses in a Healthy Adult
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Herein, we describe a bacteremia caused by Neisseria gonorrhoeae that presented as liver abscesses. The patient had no risk

factors for disseminated gonococcal infection. Periodic fever, skin rashes, and papules were present and the results of an ab-

dominal computed tomography scan indicated the presence of small liver abscesses. The results of blood culture and 16S rRNA

sequencing of the bacterial isolates confirmed the presence of N. gonorrhoeae. The patient improved with antibiotic therapy.
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Introduction

Gonorrhea is the second most commonly reported commu-
nicable disease in the United States, with an estimated inci-
dence of more than 600,000 cases annually [1]. In Korea too,
gonorrhea is the second most commonly reported sexually
transmitted infection; 3,172 cases were registered by the Kore-
an Centers for Disease Control & Prevention in 2007 [2]. Gon-
orrhea is usually characterized by cervicitis, urethritis, and
pelvic inflammatory disease. Disseminated gonococcal infec-
tion (DGI) is an important mucosal infection caused by Neis-
seria gonorrhoeae but is rare. Classic DGI typically manifests
as a combination of dermatitis, tenosynovitis, and migratory
polyarthralgia, or as purulent arthritis without skin lesions.
Endocarditis, meningitis, and osteomyelitis may also occur

but are rare [3]. Here, we report an atypical manifestation of
DGI presenting as bacteremia and liver abscesses along with
aliterature review.

Case Report

A 31-year-old man was admitted to the hospital with period-
ic fever, skin rashes, and papules on hands, feet, and lower
legs as well as pain on the left ankle for the past 20 days. His
past medical history was unremarkable. He had been on a
business trip to Baengnyeong-do 3 months before admission
and had traveled to Tongyeong 1 month before admission. He
presented with fever and sore throat 1.5 months before admis-
sion and received medication. He did not show any urogenital
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symptoms such as dysuria or urinary frequency. He was single
and heterosexual, and his last sexual contact was 3.5 months
before admission. The day before admission, he had visited a
dermatologist, at which time a punch biopsy specimen was
obtained from a skin lesion on the left sole.

On admission to the hospital, his body temperature was
38.3°C, blood pressure was 130/80 mmHg, pulse rate was 110
beats per minute, and respiratory rate was 20 breaths per min-
ute. Upon physical examination, he seemed to be acutely ill
with many hemorrhagic rashes and partly necrotic erythema-
tous papules on both hands and feet (Fig. 1). His white blood
cell count was 15,650/mm® (neutrophil 84.0%), hemoglobin
level was 11.5 g/dL, and platelet count was 81,000/ mm®. The
erythrocyte sedimentation rate was 94 mm/hour, and C-reac-
tive protein level increased to 8.23 mg/dL. The liver function
test results were as follows: aspartate aminotransferase, 24 IU/
L (normal range, <40 IU/L); alanine aminotransferase, 34 U/
L (normal range, <40 IU/L); gamma-glutamyl transpeptidase,
82 IU/L (normal range, <50 TU/L); total bilirubin, 0.68 mg/dL
(normal range, 0.2-1.1 mg/dL); and direct bilirubin, 0.20 mg/
dL (normal range, <0.5 mg/dL). The results of a human immu-
nodeficiency virus antibody test and rapid plasma reagin test
were negative. Similarly, hepatitis A, hepatitis B, and hepatitis
C serology test results were negative. Chest radiography
showed no active lung lesion. Blood, urine, and stool samples
were collected for culture. The patient was treated with empiri-
cally intravenous ceftriaxone at a dose of 2 g once a day.

On hospital day 2, for evaluation of the fever source, an ab-
dominal computed tomography (CT) scan was performed and
fever had subsided. The CT scan results indicated small-sized,
low-attenuated lesions with enhancing wall in the liver, and
these lesions were considered to be liver abscesses (Fig. 2).
On hospital day 3, blood cultures revealed the presence of
gram-negative diplococci. On hospital day 7, blood culture or-

ganisms were identified as N. gonorrhoeae using a conven-
tional method. Sequencing of 16S rRNA of this isolate indicat-
ed the highest homology (99.9%) to the published sequence of
N. gonorrhoeae strain NCTC 83785 (GenBank Accession No.
NR-026079.1). This isolate was found to be intermediate-resis-
tant to penicillin, resistant to ciprofloxacin and tetracycline,
and susceptible to ceftriaxone, cefepime, and cefotaxime us-
ing the disk diffusion method.

Histopathology examination of the skin biopsy indicated

chronic dermatitis. C3 and C4 complement levels were 125
mg/dL (normal range, 88-201 mg/dL) and 20.6 mg/dL (nor-
mal range, 16-47 mg/dL), respectively. Follow-up blood cul-

Figure 2. Results of the abdominal computed tomography scan per-
formed on admission indicated a small low-attenuated lesion with enhanc-
ing wall (white arrow) in the liver, suggesting a liver abscess. The size of
the liver abscess was approximately 8 mm.

Figure 1. Skin examination results. (A) Many hemorrhagic rashes were noted on the foot. (B) Partly necrotic erythematous papule on the finger (black
arrow).
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ture was performed before discharge. After 8 days in the hos-
pital, the patient’s clinical status was better and he was
discharged and prescribed oral cefixime 200 mg twice a day
for 2 weeks.

After 2 weeks, the patient visited the outpatient clinic of the
infectious disease department. Follow-up blood cultures con-
firmed the absence of bacterial growth. However, he com-
plained of sweating, pelvic pain, and mild fever (37.5°C);
therefore, he was prescribed oral cefixime 200 mg twice a day
for 1 week. Three weeks after hospital discharge, his symp-
toms were resolved and he no longer received antibiotic ther-
apy. The follow-up abdominal CT scan examination after 4
weeks of therapy showed the absence of liver abscesses.

Discussion

DGI results from the bacteremic dissemination of N. gonor-
rhoeae and affects 1-3% of patients with gonorrhea [4-10]. In
the Korean population, GDI is quite rare, and only 3 cases
have been reported to date. In 2004, Kim et al. [11] reported a
case of DGI concomitant with acute viral hepatitis C. Kim et
al. [12] reported a case of DGI presenting as Sweet syndrome
and Won et al. reported the first case of N. gonorrhoeae bac-
teremia in a 42-year-old man who had hepatitis B virus-asso-
ciated liver cirrhosis with massive variceal hemorrhage [13]
DGI is usually characterized by dermatitis, tenosynovitis, and
septic arthritis and rarely by endocarditis, meningitis, and os-
teomyelitis [11]. The pathogenesis of DGI is associated with
both microbial and host factors [14]. The host risk factors for

DGI include female gender, pregnancy, menses, asymptomat-

ic mucosal infection, multiple sexual partners, low socio-eco-
nomic status, intravenous drug use, complement deficiency,
HIV infection, and systemic lupus erythematosus [15, 16]. In
addition, certain strains of N. gonorrhoeae (ex. Protein 1A se-
rotype, those lacking protein II, and arginine-hypoxan-
thine-uracil strains) that are prone to cause disseminated in-
fection differ biochemically from more common strains that
cause urethral complications; in addition, they are less potent
stimulators of inflammatory responses and are less likely to
cause symptomatic urethral infections [15]. In this report, mi-
crobial factors may have had an important role in the devel-
opment of DGI because the patient was immunocompetent
and had no risk factors for DGI. However, we did not perform
further phenotypic or serologic characterization of this isolate.

The antimicrobial susceptibility of N. gonorrhoeae isolated
from Korea in 2013 is shown in Table 1 [17].

The incubation period of N. gonorrhoeae varies between 1
and 14 days (usually 2-5 days) [18], and hematogenous spread
typically occurs within 2-3 weeks of the primary infection [19].
In the case reported herein, the patient’s last sexual contact
was 3.5 months before admission and symptoms included fe-
ver and sore throat approximately 2 months after the last sex-
ual contact. Thus, the incubation period was long but the rea-
son for the long incubation period was unknown. Patients
with DGI usually have no urogenital symptoms but do have a
history of past venereal infection. It was difficult to identify the
causative agent of liver abscesses in this case because they
were too small to drain. Therefore, the diagnosis was support-
ed by the evaluation of sexual contact history, clinical symp-
toms, and bacteremia caused by N. gonorrhoeae.

To the best of our knowledge, this is the first DGI case that

Table 1. Antimicrobial susceptibility of Neisseria gonorrhoeae isolates evaluated by disk diffusion [17]
. ___ ____________________ ]

Antimicrobial agents % of isolates with (N = 60)

(Dosage) Susceptible Intermediate Not susceptible Resistant
Penicillin G (10 U) 0 42 58
Spectinomycin (100 g) 100 0 0
Ceftriaxone (0.5 pg) 50 50

Ceftriaxone (30 pg) 75 25

Cefixime (5 pg) 75 25

Cefpodoxime (10 pg) 82 18

Cefotaxime (30 pg) 70 30

Tetracycline (30 pg) 95
Ciprofloxacin (5 pg) 2 93
Nalidixic acid (30 pg) 93

Azithromycin (15 pg) 98 2




www.icjournal.org

http://dx.doi.org/10.3947/ic.2015.47.1.60 e Infect Chemother 2015;47(1):60-63 63

presented as liver abscess complications. We performed a lit-
erature search to identify previously reported cases of liver ab-
scess caused by N. gonorrhoeae but did not find any case. In
general, DGI does not involve abdominal symptoms or signs,
and therefore an abdominal CT scan was not necessary in the
routine evaluation. Therefore, abdominal complications may
occur in the rare cases of liver abscess caused by N. gonor-
rhoeae. In this regard, in Taiwan, Chung et al. [20] reported
the case of a diabetic man with liver abscess due to N. sicca
after repeated transcatheter arterial embolization for hepato-
cellular carcinoma.

In summary, this is the first case of bacteremia with liver ab-
scess caused by N. gonorrhoeae in a young healthy man who
had no risk factors for DGI. The patient was successfully treat-
ed with 2 g of intravenous ceftriaxone daily for 1 week, fol-
lowed by 200 mg of oral cefixime twice a day for 3 weeks. Fur-
ther data will be needed to confirm the involvement of N.
gonorrhoeae in the development of liver abscesses.
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