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Neisseria flavescens has been rarely reported as a 
pathogen in the literature. We experienced a case of 
N. flavescens bacteremia and lung abscess co-in-
fected with Streptococcus sanguis in patient with idi-
opathic hypereosinophilic syndrome. A 15-year-old boy 
was diagnosed with idiopathic hypereosinophilic syn-
drome complicated with pulmonary thromboembolism. 
He was given systemic steroids and thrombolytics. 
After 8 weeks of therapy, a lung abscess appeared 
on the plain chest radiograph. We treated him with 
empirical antibiotics and carried out surgical drainage. 
Two types of microorganisms were cultured from 
both blood and pus samples, obtained in the first 

day of hospitalization. Pus was aspirated from the 
lung abscess with an aseptic technique. Neisseria 
species and S. sanguis were identified using tradi-
tional methods. To confirm the identity of the Neisseria 
species, we conducted further testing using 16S ribo-
somal ribonucleic acid sequencing whereupon N. fla-
vescens was identified. This is the first case report 
of pulmonary infection caused by N. flavescens. We 
suggest that N. flavescens may act as a pathogen. 
(Korean J Clin Microbiol 2012;15:147-150)
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INTRODUCTION

  Neisseria flavescens is one of the non-meningococcal and 
non-gonococcal Neisseria species that has infrequently caused 
meningitis, endocarditis, and sepsis [1]. Therefore they are dis-
tinguished from meningococcus or gonococcus and so called 
non-pathogenic Neisseria.
  Although N. flavescens can colonize as a normal flora in the 
upper respiratory tract, an infection of the lower respiratory tract 
was never reported. However, we experienced a case of a lung 
abscess caused by N. flavescens with consequential bacteremia.

CASE REPORT

  A 15-year-old boy was transferred to our center with com-
plaints of cough, sputum, and progressive dyspnea for 4 days. 

The plain chest radiograph showed pneumonic infiltration with 
pleural effusion in both lungs. The chest CT scan revealed patch 
consolidation on both lower lobes with pleural effusion and the 
thromboembolus within the left pulmonary artery. Thromboem-
boli were also detected in the portal vein and the left common 
iliac vein on the diagnostic work-up. Laboratory examinations 
showed a white blood cell count of 23,530/μL, segmental neu-
trophil of 56%, lymphocyte of 9.9%, eosinophil of 26.3% 
(6,630/μL), hemoglobin of 13.7 g/dL, platelet count of 77,000/μL, 
C-reactive protein of 11.4 mg/dL (reference range ＜0.5 mg/dL) 
and eosinophil cation protein ＞200 μg/L (reference range, 
≤19 μg/L). He was diagnosed as idiopathic hypereosinophilic 
syndrome (IHES) complicated with pulmonary thromboembo-
lism [2]. He received systemic steroid therapy for IHES, throm-
bolytics and anti-coagulation therapy.
  Hypereosinophilia was improved immediately after medication. 
Methylprednisolone was taken in doses of 2 mg/kg/day for 4 
days and then prednisolone was used in doses of 1 mg/kg/day 
for a month. After 4 weeks of tapering periods, he had inter-
mittent fever and cough over 2 days. The plain chest radiograph 



148 Korean J Clin Microbiol  2012;15(4):147-150

Fig. 1. Chest plain radiograph showing lung abscess.

showed a shadow of a cavity with an air-fluid level (Fig. 1). He 
was diagnosed with lung abscess and hospitalized for antibiotics 
therapy and surgical drainage. We selected the antibiotics nafcil-
lin and cefotaxime empirically.
  Bacterial cultures of blood, urine, sputum, and pus drained 
from the abscess were carried out before antibiotics therapy. 
Two species of bacteria were cultivated from the blood and the 
pus obtained at the first day of hospitalization. These two were 
identified by conventional methods and the Vitek 2 system 
(BioMérieux, inc., Marcy-l'Etoile, France). One (gram-positive 
cocci) was identified as Streptococcus sanguis, and the other 
(gram-negative diplococci) as Neisseria species using Vitek 2 
NH Identification Card. To confirm the identity of this isolate, 
16S rRNA sequencing analysis was performed. InstaGene 
Matrix (Bio-Rad Laboratories, Hercules, CA, USA) was used to 
extract the bacterial genomic DNA, and the first 500 base pairs 
on the 5' end of the 16S rRNA gene were amplified and se-
quenced using MicroSeq 500 16S rDNA Bacterial Identification 
PCR and Sequencing Kits (Applied Biosystems, Foster City, 
CA, USA). The sequencing product was analyzed on a 3130 
Genetic Analyzer (Applied Biosystems) according to the manu-
facturer’s instructions. The resulting sequence was compared 
with sequences stored in GenBank (http://www.ncbi.nlm.nih. 
gov/). A GenBank BLAST search revealed that the 16S rRNA 
gene sequence of the isolate was 100% homologous with that 
of N. flavescens (GenBank Accession no. GU417548.1). This 
showed percent identity with ＞0.8% separation from other spe-
cies that were listed up in the search (Neisseria gonorrhea, 
Neisseria weaveri, Neisseria subflava, etc.), and the isolate was 

confirmed to be N. flavescens [3].
  After the antibiotics therapy, the clinical symptoms were 
improved. According to the results of the bacterial culture, we 
continued to use cefotaxime except for nafcillin. The sensitivity 
test of antibiotics was not performed because there was no pro-
tocol about the proper sensitivity test for N. flavescens. Subse-
quently the patient was discharged on the 37th day of hospita-
lization. On the second month of the follow-up he was in good 
condition without recurrence.

DISCUSSION

  Neisseria is the genus characteristic of gram-negative diplo-
cocci. There are two well-known pathogenic organisms in the 
genus Neisseria, N. gonorrhea and N. meningitidis. These two 
organisms characterized the specific disease entity, respectively. 
N. meningitidis usually colonize in the nasopharynx of humans 
and sometimes invades into the bloodstream. Moreover, when 
invaded, it may cause bacteremia, meningitis, and severe me-
ningococcemia. N. gonorrhea infects the genitourinary tract mu-
cosa and rarely causes disseminated infection. While non-patho-
genic Neisseria are commensal organisms living in the upper 
respiratory tract, and relatively few cases of infection were re-
ported compared to pathogenic Neisseria. 
  Like other non-pathogenic Neisseria, N. flavescens has been 
rarely reported as a causative microorganism. The first case re-
port of significant infection by this organism was of 14 cases 
of meningitis, which were a single epidemic in Chicago in 1928 
[4]. Subsequently four other cases of meningitis were reported 
in 1957 [4]. The septicemia by this organism was reported first 
in 1968 [4]. It was a 20-year-old woman and her symptoms 
were discovered 7 days after dental surgery. And in 1984, more 
cases of meningitis and septicemia by N. flavescens were re-
ported, which consisted of 15 cases of meningitis accompanied 
by septicemia and one case of septicemia [5]. After that, the 
first case of infectious endocarditis by N. flavescens was noted 
and reported in 1987 [6]. Infectious endocarditis was also ob-
served in the case of a patient with narcotic addiction and re-
ported in 1990 [7]. A case of septic shock was reported in 1990 
which occurred in a pediatric patient [8]. Therefore, our report 
is one of the rare cases of the infection caused by N. flavescens 
especially in a pediatric patient, and also the first case report of 
the lung abscess, which is one of its resultant pulmonary 
infections.
  N. meningitidis causes septicemia, sepsis, and meningitis by 
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invading into the blood stream [9]. In the present case, N. fla-
vescens was found both in the abscess and blood. We predicted 
that N. flavescens caused localized pulmonary infection and then 
invaded into the bloodstream through the site.
  In this context, the present case demonstrates several charac-
teristic points. First, while, N. flavescens are commensal organ-
isms, yet less virulent than the other pathogenic Neisseria spe-
cies, it can potentially infect its host.
  Second, N. flavescens not only cause sepsis, meningitis or in-
fective endocarditis but it also locally infects the respiratory 
system. This would be more likely happened in patients who 
have underlying pulmonary problems or diseases. As with this 
case, the lung abscess occurred at the site, where pulmonary 
embolism and combined pneumonia was previously noticed. 
There are articles supporting this suggestion. One study revealed 
that the lower respiratory tract was non-sterile in patients with 
chronic obstructive pulmonary disease (COPD) and the in-
creased number of microbial loads was related to acute ex-
acerbation of COPD [10]. Another study showed common spe-
cies identified in the lower respiratory tract of COPD patients, 
which included of Neisseria [11]. In comparison, the low respi-
ratory tract of healthy subjects was relatively sterile [12]. 
Another study compared patients who had contracted cicatricial 
laryngeal stenosis after surgery with healthy subjects. The pa-
tients showed a significantly greater occurrence of staphylococci, 
Neisseria and Candida in the pharyngeal mucosa. What is more, 
they had a higher rate of dysbacteriosis, which was charac-
terized by a predominance of N. flavescens, Staphylococcus aur-
eus, alpha-hemolytic streptococcus, Staphylococcus epidermidis 
and Candida species [13].
  Third, his illness could be influenced by immune suppression 
following the steroid therapy. The immune deficiency allows an 
extraordinary infection by a less virulent organism. Abscesses 
complicated in steroid therapy occur infrequently and have been 
reported as a case report, but it may be one of the important 
factors causing the infection.
  In interpretating of the organism as a causative micro-
organism, it can be argued whether the identified organism is a 

contaminant or not. In the present case, we believe that N. fla-
vescens was a pathogen co-infected with S. sanguis, because 
same organisms were cultivated from both blood and pus 
simultaneously. The specimens were collected by an aseptic 
technique and the pus was attained by an aspiration through the 
chest wall not through the airway. The fact that N. flavescens 
was not a common colonizer of the skin also supports the con-
tention that this microorganism was not a contaminant.
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=국문초록=

특발성 호산구증가증 환자에서 발생한 Neisseria flavescens와 
Streptococcus sanguis 중복감염에 의한 폐농양과 균혈증 1예

부산대학교 의학전문대학원 1소아과학교실, 2진단검사의학교실, 3부산대학교병원 진단검사의학과

공주현1, 신성현1, 박수은1, 박희주1, 이종윤2, 김신영3, 손승국1

Neisseria flavescens는 지금까지 감염원으로 보고된 예가 드문 균종이다. 저자들은 특발성 호산구 증가증으로 진단된 환

자에서 Streptococcus sanguis와 중복 감염된 N. flavescens 균혈증과 폐농양 감염 증례를 경험하였다. 환자는 폐혈전색전증

이 병발된 특발성 호산구증가증으로 진단된 15세 남아로 전신 스테로이드 치료 및 혈전용해제 치료를 받았다. 총 8주간

의 스테로이드 치료 중에 폐농양이 발생하여 경험적 항생제 치료 및 배농을 시행하였다. 입원 1일에 시행한 혈액 배양 

검사와 폐농양 천자를 통해 얻은 농 배양 검사에서 모두 동일한 두개의 균종이 배양되었다. 일반적인 균동정법에 의해 

두 균종은 Neisseria species와 S. sanguis로 확인되었고, Neisseria species의 정확한 동정을 위해 16S ribosomal ribonucleic 
acid (16S rRNA) 염기서열분석을 시행하였고, N. flavescens로 확인되었다. 본 증례는 N. flavescens에 의한 폐감염에 대한 

최초의 보고로서 N. flavescens가 병원균으로 작용할 수 있다는 것을 제시하여 준다. [대한임상미생물학회지 2012; 

15:147-150]
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