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A Case of Bacteremia by Neisseria gonorrhoeae Coincident with Massive
Hemorrhage of Esophageal Varices
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A 42-yr-old man with hepatitis B virus associated liver cirrhosis was admitted to the emergency room because of multiple seizures,
a history of chills and myalgia over the previous 2 weeks, and 3 days of melena. He was febrile with a temperature of 38.0°C. There
were no symptoms and signs related to the genitourinary system, skin, or joints. Three sets of blood cultures were obtained and
oxidase-positive, gram-negative diplococci were detected after 25.9-26.9 hr of incubation in all aerobic vials. The organism was
positive for catalase and oxidase, and was identified as Neisseria gonorrhoeae, using a Vitek Neisseria-Haemophilus ldentification
card (bioMérieux Vitek, Inc, USA). Further, 165 rRNA sequencing of this isolate revealed a 99.9% homology with the published se-
quence of N. gonorrhoeae strain NCTC 83785 (GenBank Accession No. NR_026079.1). Acute bleeding by variceal rupture seems to
be a likely route of introduction of N. gonorrhoeae from the mucosa into the blood. To the best of our knowledge, this is the first

case of gonococcal bacteremia in Korea.
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INTRODUCTION

Neisseria gonorrhoeae is a well-known cause of sexually
transmitted diseases such as genital, pharyngeal, and ano-
rectal infections [1]. Bloodstream invasion, however, occurs
only in 0.5-3% of the infections and results in disseminated
gonococcal infection (DGI) [1]. Only one case of DGI has
been reported previously in Korea [2]. Here, we report a
patient with N. gonorrhoeae bacteremia in whom massive
variceal hemorrhage occurs coincidently.

CASE REPORT

On June 5th, 2010, a 42-yr-old man was admitted to the
hospital via the emergency room due to multiple seizures, a
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history of chills, myalgia over the previous 2 weeks, and 3
days of melena. Hepatitis B virus (HBV)-associated liver
cirrhosis was diagnosed 2 yr ago. The patient was treated in
a primary clinic and his cough improved; however, myalgia
and melena continued and worsened after 4 days. At admis-
sion, he was pale and febrile with a temperature of 38.0°C.
Intermittent fever of 37.8-38.0°C continued until hospital
day 3. The patient had a blood pressure of 108/64 mmHg, a
pulse of 86/min, and a respiratory rate of 20/min. There
were no signs and symptoms related to the genitourinary
systems, skin, and joints. L-tube irrigation was performed,
and the aspirate was bloody and had old clots. Laboratory
investigations showed a Hb of 4.6 g/dL, a leukocyte count
of 19.4x 10°*/mm’, a platelet count of 51 x 10*/mm?, a C-re-
active protein level of 10.56 mg/dL, prothrombin time (in-
ternational normalized ratio) of 1.58, AST/ALT of 56/55
IU/L, ALP of 102 TU/L, BUN/creatinine of 37/1.1 mg/dL,
and total protein/albumin of 3.5/1.5 g/dL. Three sets of
blood cultures were taken and gram-variable cocci in clus-
ters were detected after a 25.9- to 26.9-hr incubation in aer-
obic vials. Initially, cocci were reported as gram- positive. In
5% CO; at 35°C, tiny, glistening, and raised colonies grew
after overnight incubation. The colonies grew to 1-2 mm in
diameter after a 2-day incubation on both blood agar and
chocolate agar plates (Fig. 1). No growth was observed on
MacConkey agar. The bacterium was positive for catalase,
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Fig. 1. Colonies of Neisseria gonorrhoeae on chocolate (A) and blood agar plates (B) after a 2-day incubation.

oxidase, and acid production from glucose but not maltose.
It was identified, with 98% probability, as N. gonorrhoeae
(bionumber 464001) by the Vitek Neisseria-Haemo-philus
Identification (NHI) card (bioMérieux Vitek, Inc., Hazel-
wood, MO, USA). Gram staining of the colonies revealed
gram-negative diplococci. Sequencing of 16S rRNA cover-
ing nucleotides 30-1,370 of this isolate showed the greatest
homology (99.9%) to the published sequence of N. gonor-
rhoeae strain NCTC 83785 (GenBank Accession No. NR_
026079.1), followed by 98.6% homology to Neisseria menin-
gitidis 8013 (GenBank Accession No. FM 999788.1). The
isolate was penicillinase-positive on an NHI card. It was re-
sistant to penicillin, ciprofloxacin, and tetracycline; and sus-
ceptible to cefuroxime, cefotaxime, and cefepime by disk
diffusion on GC agar plates after a 20- to 24-hr incubation at
35°C and 5% CO; [1]. The patient received endoscopic vari-
ceal ligation to control hemorrhage of esophageal varices.
Cefotaxime was started empirically in the emergency room,
and vancomycin was added after the report of positive blood
cultures of gram-positive cocci on day 2. On day 3, fever was
no longer present, and follow-up blood cultures were nega-
tive. The patient was discharged on day 8. He received vari-
ceal ligation twice more: 1 and 2 months later. Urine and
throat swabs were obtained when he visited the outpatient
clinic on September 28th, and were cultured on modified
Thayer-Martin agar plates and blood agar plates. All were
negative for N. gonorrhoeae. At that time, he reported that
he had not had sexual contact with his wife for several mo-
nths, and that he had traveled to China during the previous
April. He has a son.

DISCUSSION

N. gonorrhoeae is a pathogenic Neisseria species that mai-
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nly causes genital infections, and, less frequently, also causes
pharyngeal and anorectal infections [2, 3]. Dissemination
occurs in only 0.5-3% of the gonococcal infections [2, 3].
Disseminated infections typically present with low-grade fe-
ver, skin lesions, tenosinovitis, and migratory polyarthralgias
[2, 3]. Only one case of DGI with polyarthralgias and skin
lesions has been previously reported in Korea [4]. This is the
second case of DGI, and, to the best of our knowledge, the
first culture-proven bacteremia of N. gonorrhoeae in Korea
[4]. DGI is often preceded by asymptomatic mucosal infec-
tions. Predisposing risk factors for dissemination include
being a female, a homosexual or bisexual male, recent men-
struation, pregnancy, immediate postpartum states, gono-
coccal pharyngitis, complement deficiencies, and systemic
lupus erythematosus [2, 3, 5]. Because this patient had HBV-
associated liver cirrhosis, he may have had a complement
deficiency [6, 7]. Liver cirrhosis patients are susceptible to
immune and nutritional deficiencies, including vitamin,
protein, immunoglobulin, and complement deficiencies [6-
8], which cause increased morbidity and mortality of infec-
tious diseases [9, 10]. Although the patient’s medical history
and physical examinations related to other risk factors were
not taken initially in this case, he had neither female-related
risk factors nor exhibited homosexual behavior.

Because the patient had no symptoms related to the skin
or joints, DGI was hardly suspected, even when N. gonor-
rhoeae was identified from blood cultures. In this case, in-
termittent fever, a leukocyte count of 19.4 x 10*/mm’, and a
C-reactive protein level of 10.56 mg/dL indicated a stage of
acute inflammation. Therefore, there was on acute onset of
dissemination of N. gonorrhoeae at admission without time
enough to involve skin and the joints. Gonococcal bactere-
mia is often intermittent and only half of the patients with
DGI have positive cultures from blood or synovial fluid [3].
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Positive results, with practically the same time to positivity
in all three sets of blood cultures, suggested direct introduc-
tion of N. gonorrhoeae into the blood stream, or endocardi-
tis, a rare, life-threatening condition of DGI. However, no
signs or symptoms of endocarditis were observed during a
6-month follow-up. Esophageal variceal rupture was the
only mucosal breakage in this case. Therefore, it was specu-
lated that asymptomatic gonococcal pharyngitis preceded
dissemination, and that ruptured vessels on the esophageal
mucosa were a likely route of N. gonorrhoeae dissemination.

The N. gonorrhoeae isolated from this patient was penicil-
linase-positive, resistant to penicillin, ciproflocxacin, and
tetracycline, but sensitive to cefuroxime, cefotaxime, and
cefepime. This resistance pattern was consistent with the
previous report of resistance rates of Korean gonococcal
isolates against penicillin, quinolone, tetracycline, and cef-
triaxone (55.4%, 95.7%, 10-34%, and 0%, respectively, in
2008) [11]. For treatment of DGI, intramuscular or intrave-
nous injection of 1 g ceftriaxone every 24 hr is recommend-
ed and it should be continued for 24-48 hr after an improve-
ment of symptoms is observed [12]. Initial 7-day empirical
therapy of cefotaxime should be sufficient to provide a bac-
teriological cure, and prevent progression of DGI in this
case [12].

Biochemical testing of this organism indicated N. gonor-
rhoeae; however, fair growth of the bacteria on blood agar as
well as on chocolate agar made that identification more sus-
picious because it is known that some N. gonorrhoeae strains
can grow, but more slowly, and less well, on commercially
available sheep blood agar [13]. The pathogens were dete-
cted from all vials between 25.9 and 26.9 hr. This is longer
than the average detection time for common gram-negative
pathogens isolated from blood cultures [14]. Severe liver cir-
rhosis complicated with variceal hemorrhage is clearly asso-
ciated with an increased risk of bacteremia by opportunistic
pathogens that live in the gastrointestinal tract, such as En-
terobacteriaceae and Staphylococcus aureus [15-17]. Bacterial
infections have been reported among 35-66% of patients
with cirrhosis who have variceal hemorrhage [17, 18]. Thus,
16S rRNA sequencing was required to confirm the identifi-
cation. Certain strains such as Porl1A serovar and AHU
auxotype are alleged to be prone to dissemination; however,
this assumption has been challenged [3] and these strains
are rare in Korea [19]. Further phenotypic or serologic char-
acterization of this isolate was not performed.

In this case, unusual clinical conditions of the patient,
combined with the microbiological characteristics of the
isolates, postponed the identification of N. gonorrhoeae.
Hemorrhage of esophageal varices should be considered as
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a risk factor for DGI in patients in which N. gonorrhoeae
grows from blood cultures.
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