Ann Clin Microbiol Vol. 18, No. 1, March, 2015
http://dx.doi.org/10.5145/ACM.2015.18.1.33
pISSN 2288-0585 - eISSN 2288-6850

Acute Cellulitis Caused by Neisseria skkuensis
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A T73-year-old man visited our hospital because of
pain with swelling and redness on the right foot
dorsum. He was diagnosed with liver cirrhosis and
nodular hepatic cellular carcinoma. Lower extremity
CT scan and MRI showed abscess formation in the
right foot dorsum. Gram-negative cocci were recov-
ered from the culture of drained pus at the site and

INTRODUCTION

The members of genus Neisseria are Gram negative coccal or
rod-shaped bacteria, presenting as single or in pairs [1]. Most
members of genus Neisseria have high affinity to mucosal mem-
branes of mammals including humans, so that can cause oppor-
tunistic infections. According to “List of prokaryotic names with
standing in nomenclature” (http://www.bacterio.cict.fr/n/Neisseria.
html), the genus Neisseria consists of 29 species. Of these, N.
meningitidis and N. gonorrhoeae are treated as the most im-
portant human pathogens.

However, several Neisseria species other than these two spe-
cies were also reported as human pathogens [2-6]. In addition
to these pathogens, N. skkuensis was designated as a novel spe-
cies which cause foot ulcer of diabetic patient in 2010 [7].
Previous reports described N. skkuensis infections in diabetic
foot ulcer and endocarditis with underlying disorders such as
diabetes and liver cirrhosis, respectively [7-9]. We report the
first case of cellulitis due to N. skkuensis in the patient with liv-
er cirrhosis and hepatic cellular carcinoma who was diagnosed

incidentally.

identified as Neisseria skkuensis by 16S rRNA gene
sequencing. Here, we report the first case of cellulitis
due to N. skkuensis and provide a literature review.
(Ann Clin Microbiol 2015;18:33-36)
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CASE REPORT

A 73-year-old man who was generally healthy visited the
Emergency Department at our hospital, due to a week history of
pain with swelling, redness, and heat sensation of right foot dor-
sum area and abnormal findings in liver function tests done at
the local clinic. On the arrival, the patient’s vital signs were as
follows: blood pressure, 118/78 mmHg; pulse rate, 82 puls-
es/min; respiratory rate, 16 breaths/min; and body temperature,
36.5°C. Physical examination revealed tenderness, swelling, red-
ness, and heat sensation on right foot dorsum. Complete blood
cell count tests revealed pancytopenia with peripheral leukocyte
count of 3.7x10° cells/L [Reference range (RR), 5.2-12.4x10°
cells/L], hemoglobin of 8.2 g/dL (RR, 12.0-18.0 g/dL), and pla-
telet of 65.0x10” cells/L (RR, 130.0-400.0x10° cells/L). Total
bilirubin was 1.54 mg/dL (RR, <1.2 mg/dL) with direct bilir-
ubin 0.73 mg/dL (RR, <0.4 mg/dL), total protein 6.1 g/dL (RR,
6.7-8.3 g/dL), and albumin 2.5 g/dL (RR, 3.2-4.8 g/dL). He had
coagulopathy with a prolonged prothrombin time of 16.0 sec
(RR, 10-14 sec), international normalized ratio of 1.57, activated
partial thromboplastin time of 49.5 sec (RR, 20-38 sec), and
D-dimer of 3.92 p¢g/mL (RR, 0-0.5 ¢g/mL). C-reactive protein
concentration was 4.25 mg/dL (RR, <0.5 mg/dL) with alkaline
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phosphatase of 214 U/L (RR, 104-338 U/L), aspartate trans-
aminase of 36 U/L (RR, 8-38 U/L), and alanine transaminase of
23 U/L (RR, 4-44 U/L). Abdominal computed tomography (CT)
scan showed liver cirrhosis with splenomegaly, varix, ascites,
and a nodular hepatic cellular carcinoma in segments 5 and 6
of liver which were confirmed with liver magnetic resonance
imaging (MRI) workup also. Lower extremity angiography CT
showed subcutaneous swelling and strands in the right lower
leg. MRI on right ankle showed compatible findings with cellu-
litis and associated abscess formation at right foot dorsum. After
appropriate debridement and cleansing of the affected area, focal
incision was made and pus specimen was collected from the
leading edge of the lesion for subsequent culture.

The organism from the culture grew well in aerobic condition
on sheep blood agar at 35°C in an atmosphere of 5% CO, after
24 hour incubation. Grayish circular non-hemolytic colonies
grew on sheep blood agar and chocolate agar. The Gram stain
revealed Gram-negative cocci. This organism was oxidase and
catalase positive, consistent with most Neisseria species [1]. The
Vitek 2 system using NH cards (bioMérieux, Marcy-I'Etoile,
France), however, identified this organism as Oligella urethralis
with 90% probability, which normally grows slowly on blood
agar and appears as pinpoint colonies after 24 hours incubation
mostly causing urinary tract infection or urosepsis [1]. In order
to confirm the identification of this isolate, 16S rRNA gene se-
quencing was conducted. Two sub-regions of the 16S rRNA

gene were amplified using the following primer sets: forward

27F: 5’-AGAGTTTGATCMTGGCTCAG-3’ and reverse, 800R:
5’-TACCAGGGTATCTAATCC-3’ and forward, 518F: 5’-CCA
GCAGCCGCGGTAATACG-3’ and reverse, 1492R: 5’-TACGG
YTACCTTGTTACGACTT-3’. A 1348-bp sequence of the 16S
rRNA gene was obtained, and compared with sequence data-
bases in the EzTaxon database (http://www.ezbiocloud.net/) and
the GenBank database (http://www.ncbi.nlm.nih.gov/blast) [10].
The 16S rRNA sequence of the isolate revealed 100% similarity
(1316 of 1316 bases) to a type strain of N. skkuensis (GenBank
accession number, FJ763637) and 97.39% similarity (1269 of
1303 bases) to a type strain of N. animalis (GenBank accession
number, AJ239288). Then we further identified the detailed bio-
chemical characteristics of this strain with API NE and API 50
CHB/E kits (bioMérieux, Marcy-I'Etoile, France). As a result,
we could identify the isolate as N. skkuensis. A phylogenetic
tree was constructed with the neighbor-joining method by using
Molecular Evolutionary Genetics Analysis (MEGA) software
version 5.05 (Fig. 1).

Antimicrobial susceptibility test was performed using disk-
diffusion method. The isolate was susceptible to benzylpeni-
cillin, ampicillin, cefotaxime, ceftriaxone, levofloxacin, tetracy-
cline, and trimethoprim/sulfamethoxazole according to Clinical
and Laboratory Standards Institute guidelines for testing N. gon-
orrhoeae and N. meningitidis [11].

The patient was treated with intravenous ampicillin-sulbactam
750 mg four times a day for 13 days. On the eighth day of hos-

pital admission, the follow-up culture of pus revealed no
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Fig. 1. Neighbor-joining phylogenetic tree based on 16S rRNA gene sequences of our N. skkuensis and 20 similar organisms. The bar represents

0.5% sequence divergence.
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Table 1. Biochemical characteristics of the studied strain compared with reported strain and other species [1]

. . Nitrate Glucose Acid from
Species Oxidase Catalase ducti imilati
reduction  assumriation Ribose Glucose Fructose Maltose Sucrose  Gluconate

This strain + + + - + + + + + +
Lee et al. [7] + + - + + + + - + +
N. gonorrhoeae + + — ND + — — — ND
N. meningitidis + + — ND ND + — + — ND
O. urethralis + ND — ND ND — ND — ND ND
Abbreviations: +, positive; —, negative; V, variable; ND, not determined.

growth, so the incision site was closed with sutures. On the thir-
teenth day of hospital admission, the administration of intra-
venous ampicillin-sulbactam was stopped, and the treatment was
started with oral amoxicillin-clavulanate 625 mg three times a
day. The patient was recovered well, discharged and followed

up through the out-patient clinic.

DISCUSSION

N. skkuensis, a novel species of Neisseria genus, was first de-
scribed in 2010 [7]. In the first report, this organism was iso-
lated from blood and pus from the foot ulcer of the diabetic
patient. Then the second report, which was the first case of N.
skkuensis infection in liver cirrhosis, N. skkuensis was isolated
from blood of the patient with liver cirrhosis due to chronic
hepatitis B infection and chronic kidney disease caused by glo-
merulonephritis [8]. In that case, the patient received mitral
valve replacement due to infective endocarditis caused by me-
thicillin-resistant Staphylococcus aureus more than 1 year ago,
but the patient was diagnosed as prosthetic valve endocarditis
due to N. skkuensis which was identified by the molecular
methods. In clinical point of view, previous studies showed that
N. skkuensis would be an important pathogen in immunocom-
promised patients. Our patient had liver cirrhosis and hepatic
cellular carcinoma, similar with the case of Park et al. [8] which
had liver cirrhosis and chronic kidney disease, other than dia-
betes mellitus. It is certain that this novel species is an im-
portant opportunistic pathogen in patients with underlying dis-
eases such as diabetes mellitus and liver cirrhosis.

This species was first identified as Oligella urethralis by
Vitek 2 NH card with phenotypic characteristics of oxidase and
catalase positivity and negative for glucose assimilation. Like
our case, the case of N. skkuensis from the foot of diabetic pa-

tient was first identified as O. urethralis using Vitek 2 NH card

also [9]. Since O. wurethralis has been isolated mainly from the
urinary tract, the identification was needed to confirm with mo-
lecular method. Then we further identified the detailed charac-
teristics of N. skkuensis with API NE and API 50 CHB/E kit
(bioMérieux). The assimilation of glucose tested in API NE was
negative in our strain whereas positive in Lee et al. [7]. However,
the production of acid from ribose, glucose, fructose, mannitol,
sucrose and gluconate was same as in the previous report [7]
(Table 1). Although some of the biochemical characteristics of
our strain are contrary to the previous reports, these might be
the variability of this species. Further studies are carefully need-
ed to collect the data of N. skkuensis since there are only two
published reports and our case.

In conclusion, we described the first case of cellulitis due to
N. skkuensis in hepatic cellular carcinoma and liver cirrhosis,
but could be the second case of infection by N. skkuensis in liv-
er cirrhosis, identified by 16S rRNA sequence analysis. Further-
more, it would be important that when Neisseria species was
cultured from pathological site such as wound or blood of im-
munocompromised patients, we should consider that organism
as a pathogen, rather than a contaminant. Then, we should iden-
tify the organism by molecular method such as gene sequencing

in accompany with biochemical analysis.

REFERENCES

1. Elias J, Frosch M, Vogel U. Neisseria. In: Versalovic J, Carroll
KC, et al. eds. Manual of Clinical Microbiology. 10th ed,
Washington, DC; ASM Press, 2011:559-73.

2. Roberts PJ, Gadgil A, Orendi JM, Brown MF. Infective discitis
with Neisseria sicca/subflava in a previously healthy adult. Spinal
Cord 2003;41:590-1.

3. Chung HC, Teng LJ, Hsueh PR. Liver abscess due to Neisseria
sicca after repeated transcatheter arterial embolization. J Med
Microbiol 2007;56:1561-2.

4. Evans M, Yazdani F, Malnick H, Shah JJ, Turner DP. Prosthetic
valve endocarditis due to Neisseria elongata subsp. elongata in a



36 Ann Clin Microbiol 2015;18(1):33-36

patient with Klinefelter's syndrome. J Med Microbiol 2007;56:
860-2.

Prosthetic valve endocarditis due to Neisseria skkuensis, a novel
Neisseria species. J Clin Microbiol 2012;50:2820-2.

5. Masliah-Planchon J, Breton G, Jarlier V, Simon A, Benveniste O, 9. Cho CH, Lee CK, Nam MH, Yoon SY, Lim CS, Cho Y, et al.
Herson S, et al. Endocarditis due to Neisseria bacilliformis in a Infection of diabetic mellitus foot by Neisseria skkuensis. Ann
patient with a bicuspid aortic valve. J Clin Microbiol 2009;47:1973-5. Clin Microbiol 2014;17:S77.

6. Aronson PL, Nelson KA, Mercer-Rosa L, Donoghue A. Neisseria 10. Chun J, Lee JH, Jung Y, Kim M, Kim S, Kim BK, et al. EzTaxon:
sicca endocarditis requiring mitral valve replacement in a pre- a web-based tool for the identification of prokaryotes based on
viously healthy adolescent. Pediatr Emerg Care 2011;27:959-62. 16S ribosomal RNA gene sequences. Int J Syst Evol Microbiol

7. Lee MY, Park EG, Choi JY, Cheong HS, Chung DR, Peck KR, 2007;57:2259-61.
et al. 'Neisseria skkuensis' sp. nov., isolated from the blood of a 11. CLSI. Performance standards for antimicrobial susceptibility
diabetic patient with a foot ulcer. J Med Microbiol 2010;59:856-9. testing; Twenty-fourth informational supplement. Wayne, PA:

8. Park SY, Kang SJ, Joo EJ, Ha YE, Back JY, Wi YM, et al. Clinical and Laboratory Standards Institute; 2014.
SEEELE

. . . A =
Neisseria skkuensis®| 9P g4 Y5 1
Alchstm olnichst 'RSHALeIS DA, 22 s m
sMR!, 2Z2E! 01AS, sHs’, FUE' SN ANE', US0P, RN
2 27 ANLH T34 AL BET IS B 02 WEL] §5S T4 WU S4B
s B AT e A dS Sl BAke] &8 Wl seke] AR, d¥ske 7T St Sk AAA TAE
GFo Aehigirt. @8 ks W] 5 wiEsto] mikdt A3, a8 54 dfe] elE%laL, 16S rRNA 317}
A7 LD EA-E F3lod, Neisseria skkuensisZ. SR= Pt ARAES N. skkuensisol] 2|3k B-012] 1|5 T3 283} 37

H sl wlelt} [Ann Clin Microbiol 2015;18:33-36]

FAAR} - FE3], 700-712, HTEA FF AR 56
Aduietse ol zheleh Atz Aeletnal
Tel: 053-250-7220, Fax: 053-250-7275
E-mail: nhryoo@dsmc.or.kr




