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INTRODUCTION

Sepsis is the leading cause of death worldwide in the pe-
diatric population resulting in an estimated 7.5 million 
deaths annually.[1] It is defined as a life-threatening organ 
dysfunction or the systemic inflammatory response syn-
drome caused by dysregulated host response in the pres-
ence of a proven infection.[1,2] It is usually the primary cause 
of death from an infection and it requires urgent medical 
attention.[2] Septic shock is a subcategory of sepsis with 
additional cardiovascular organ dysfunction that is not 
resolved after initial fluid resuscitation.[3] Among patients 
with sepsis or septic shock in whom a pathogen was iden-
tified in the blood culture, Group B streptococci and en-
teric Gram-negative rods were most commonly identified 
in infants. Haemophilus influenzae, Neisseria meningitidis, 
Staphylococcus aureus, and Streptococcus pyogenes were 

the most commonly identified bacteria in children.[3] How-
ever, case reports and literature data have shown that a 
wide variety of microorganisms can cause sepsis.

Elizabethkingia meningoseptica formerly known as Flavo-
bacterium meningosepticum or Chryseobacterium menin-
gosepticum is a rod shaped Gram-negative bacteria that 
belongs to the Flavobacteriaceae family. It is a non-motile, 
non-fastidious, non-spore forming, non-fermentative and 
obligate aerobe, catalase, oxidase, and urease positive bac-
teria.[4] It can cause rare but severe human infections es-
pecially in the immunocompromised hosts and can result 
in fatal outcomes. It is known to be a causative agent in 
outbreaks of meningitis in premature newborns and in-
fants in neonatal or pediatric intensive care units.[4] In ad-
dition, E. meningoseptica infection may be associated with 
endocarditis, dialysis-induced peritonitis, wound infection, 
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bacteremia, and hospital-acquired pneumonia.[5] Here, we 
report a case of sepsis due to E. meningoseptica in an im-
munocompetent pediatric patient.

CASE REPORT

A 32-month-old female patient was hospitalized in the 
pediatric intensive care unit of our hospital with the diag-
nosis of cerebral palsy. She was connected to mechanical 
ventilator through tracheotomy. Birth history revealed a 
term birth by normal vaginal delivery, and birth weight was 
2700 g. She had an afebrile seizure when she was 5 months 
old and she was diagnosed with cerebral palsy. She had na-
sogastric tube and jugular central venous catheter. On the 
10th day of admission, she had fever and worsening of her 
clinical condition. The source of fever was not identified 
on physical examination. Blood cultures were taken from 
both the central venous catheter and peripheral vein. The 
laboratory results showed white blood cell count: 18600/
mm³, hemoglobin level: 9.0 g/dl, platelet count: 186000/
mm3, C-reactive protein level: 17.5 mg/L (0–5 mg/L), and 
Interleukin-6 level: 258.9 pg/ml (reference range: 0–7 pg/
ml). Biochemical values including electrolytes, liver and 
renal function tests were all within normal range. On 
the grounds that clinical sepsis was suspected, empirical 
treatment with vancomycin (60 mg/kg/24 h: Q6 h) and 
cefepime (150 mg/kg/24 h: Q8 h) was initiated. Peripheral 
and central catheter blood samples were cultured in an 
automated blood culture system (Bact/ALERT bioMérieux, 
Marseille, France). Twelve hours after, it was placed in the 
device, a positive signal was detected. Gram-negative and 
rod-shaped bacteria were seen in the smears prepared 
from blood culture samples. Blood samples from the pos-
itive bottle were streaked onto Columbia sheep blood 
agar, chocolate agar, and MacConkey agar (bioMérieux, 
Marcy l’Étoile, France). After overnight incubation period, 
1–2 mm, circular, smooth, gray yellow and non-hemolytic 
colonies grew on blood agar and chocolate agar, but no 
growth was detected on MacConkey agar. Bacteria identi-
fication was performed using the MALDI TOF VITEK®MS 
device (bioMérieux, Marcy l’Étoile, France). MALDI TOF 
VITEK®MS identified the bacterium as E. meningoseptica 
with 100% agreement. Antimicrobial susceptibility test 
was performed with Vitek-2 Compact system using AST 
N325 susceptibility card. The bacterial isolate was resis-
tant to piperacillin/tazobactam, aztreonam, ceftazidime, 
cefepime, meropenem, imipenem, tobromycin, amikacin, 
and gentamicin. It had intermediate sensitivity to tetracy-
cline and it was sensitive to trimethoprim/sulfamethoxaz-
ole, ciprofloxacin, levofloxacin. Therefore, antibiotic ther-
apy was switched to trimethoprim/sulfamethoxazole plus 
ciprofloxacin. The central venous catheter was removed. 
Control culture from the peripheral blood samples were 
obtained on the 3rd day of antibiotic therapy and remained 
sterile. Trimethoprim/sulfamethoxazole was continued for 
14 days. No vegetations were seen by echocardiography 
on the heart valves. No subsequent recurrent infections 
were observed.

DISCUSSION

E. meningoseptica is a waterborne and saprophytic bacillus 
which is not considered to be a part of the normal human 
flora.[6] It is widely distributed in nature. It may be normal-
ly present in fish and frogs; therefore, common sources 
include water supplies.[7] It typically causes nosocomial in-
fections via medical equipment as it colonizes indwelling 
devices such as intubation tubes, humidifiers, respirator 
circuits, and newborn incubators.[8] Most of the outbreak 
sources have been linked to contaminated venous cathe-
ter lines, nutritional solution, and tap water. In addition, 
developments in intensive care units and increased use of 
medical devices are thought to increase the development 
of invasive infections due to microorganisms.[6] In the case 
presented, the patient was most likely infected through 
the contaminated catheters or the nasogastric tubes used; 
however, the exact source could not be identified.

E. meningoseptica was reported to have a low degree of 
pathogenicity. Although it is a rare case of meningitis in 
the pediatric population, meningitis is one of the most 
common infection associated with this pathogen.[6] In 
a study covering 28 countries and examining 283 cases 
of symptomatic children with Elizabethkingia species be-
tween 1944 and 2017, the most common clinical presen-
tation was reported to be meningitis with 73.9%. This was 
followed by sepsis with 23.7% and bacteremia with 7.1%, 
respectively.[9] In the same study, the reported cases most-
ly belonged to the immunocompromised children and the 
age of the children were found to be an important risk 
factor as the neonatal patients accounted for around three 
quarters of the pediatric cases. Similarly, in different previ-
ous studies, it has been reported that pre-term infants are 
more susceptible to E. meningoseptica infections.[6,8] The 
case that we reported was peculiar in the sense that the 
patient was not born premature nor was immunocompro-
mised. However, the presence of an underlying cerebral 
palsy and a tracheostomy might have caused her to be 
more susceptible to infections.

E. meningosepticum has an unusual susceptibility pattern; 
therefore, early diagnosis is critical to prevent mistreat-
ment. The organism is resistant to many β-lactam antibi-
otics, including carbapenems and aztreonam.[10] There are 
also studies reporting that it is resistant to aminoglyco-
sides, clindamycin, teicoplanin, tetracyclines, and chloram-
phenicol.[11,12] In the study of Lin et al.[13] in which they 
presented 11 non-neonatal patients who developed blood 
stream infection due to C. meningosepticum, PCR tests 
have shown that the microorganism produces broad-spec-
trum beta-lactamases as well as metallo-beta-lactamases. 
In the same study, although it was reported that cipro-
floxacin had superior activity on C. meningosepticum, it 
was reported that trimethoprim-sulfometaxosol and mi-
nocycline could be good alternative agents. In a study by 
Chan et al.[8] from Singapore in which they examined 13 
patients aged between 0 and 18 years who developed in-
vasive infections due to E. meningoseptica between 2010 

Altıntaş. Elizabethkingia Meningoseptica Bacteremia 449



and 2017, 81.8% of the patients were treated successful-
ly with the combined use of piperacillin/tazobactam and 
trimethoprim/sulfamethoxazole or a fluoroquinolone. We 
observed that the strains isolated from our case were con-
sistent with the previous literature as they were sensitive 
to trimethoprim/sulfamethoxazole, levofloksasin, cipro-
floxacin, and resistant to piperacillin/tazobactam. We ad-
ministered trimethoprim/sulfamethoxazole plus ciproflox-
acin and the patient recovered completely.

CONCLUSION

In conclusion, to prevent E. meningoseptica epidemics, 
active infection control in the water sources of the hospi-
tals is crucial. E. meningoseptica is a rare pathogen but it 
may cause severe morbidity and even mortality. This case 
implies that in patients with E. meningoseptica infections, 
early and accurate identification of the microorganism 
with the appropriate susceptibility testing is crucial to re-
duce morbidity and mortality.

Informed Consent

Written informed consent was obtained from the patient 
for the publication of the case report and the accompany-
ing images.

Peer-review

Externally peer-reviewed.

Authorship Contributions

Concept: A.A., C.Ç.; Design: A.A., A.K., C.Ç.; Supervi-
sion: A.A., A.K., C.Ç., U.Y., Y.A., S.D.K.; Materials: A.A., 
A.K., C.Ç.; Data: A.A., C.Ç.; Analysis: A.A., A.K., C.Ç., 
Y.A.; Literature search: A.A., C.Ç., U.Y., S.D.K.; Writing: 
A.A., A.K., C.Ç., Critical revision: A.A., A.K., C.Ç., Y.A.

Conflict of Interest

None declared.

REFERENCES

1.	 Mathias B, Mira JC, Larson SD. Pediatric sepsis. Curr Opin Pediatr 
2016;28:380–7. [CrossRef ]

2.	 Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane 
D, Bauer M, et al. The third ınternational consensus definitions for 
sepsis and septic shock (sepsis-3). JAMA 2016;315:801–10. 

3.	 Randolph AG, McCulloh RJ. Pediatric sepsis: important considera-
tions for diagnosing and managing severe infections in infants, chil-
dren, and adolescents. Virulence 2014;5:179–89. [CrossRef ]

4.	 Bhat K S, Priya R, Krishnan L, Kanungo R. Elizabethkingia 
meningoseptica bacteremia in a neonate: A case report and mini-re-
view of the literature. J Curr Res Sci Med 2016;2:42–5. [CrossRef ]

5.	 Brooks GF, Carroll KC, Butel JS, Morse SA. Medical microbiology. 
26th ed. New York: McGraw-Hill; 2010. 

6.	 Celik K, Terek D, Olukman O, Gulfidan G, Calkavur S, Devrim I, et 
al. Colonization and infection with a rare microorganism in a neona-
tal intensive care unit: three preterm infants with Elizabethkingia 
meningoseptica. Arch Argent Pediatr 2019;117:631–4. [CrossRef ]

7.	 KING EO. Studies on a group of previously unclassified bacteria as-
sociated with meningitis in infants. Am J Clin Pathol 1959;31:241–7.

8.	 Chan JC, Chong CY, Thoon KC, Tee NWS, Maiwald M, Lam JCM, 
et al. Invasive paediatric Elizabethkingia meningoseptica infections 
are best treated with a combination of piperacillin/tazobactam and 
trimethoprim/sulfamethoxazole or fluoroquinolone. J Med Micro-
biol 2019;68:1167–72. [CrossRef ]

9.	 Dziuban EJ, Franks JL, So M, Peacock G, Blaney DD. Elizabeth-
kingia in children: a comprehensive review of symptomatic cases re-
ported from 1944 to 2017. Clin Infect Dis 2018;67:144–9. 

10.	 Ceyhan M, Celik M. Elizabethkingia meningosepticum (chry-
seobacterium meningosepticum) infections in children. Int J Pediatr 
2011;2011:215237. [CrossRef ]

11.	 Aber RC, Wennersten C, Moellering RC Jr. Antimicrobial susceptibil-
ity of flavobacteria. Antimicrob Agents Chemother 1978;14:483–7.

12.	 Hsueh PR, Teng LJ, Yang PC, Ho SW, Hsieh WC, Luh KT. Increas-
ing incidence of nosocomial Chryseobacterium indologenes infec-
tions in Taiwan. Eur J Clin Microbiol Infect Dis 1997;16:568–74. 

13.	 Lin PY, Chu C, Su LH, Huang CT, Chang WY, Chiu CH. Clini-
cal and microbiological analysis of bloodstream infections caused by 
Chryseobacterium meningosepticum in nonneonatal patients. J Clin 
Microbiol 2004;42:3353–5. [CrossRef ]

South. Clin. Ist. Euras.450

Elizabethkingia meningoseptica, insanlarda nadir fakat ciddi enfeksiyonlara neden olabilen gram negatif bir bakteridir. Burada immünkompetan 
bir çocuk hastada Elizabethkingia meningoseptica’ya bağlı sepsis olgusunu sunuyoruz. Otuz iki aylık kız çocuğu serebral palsi tanısıyla çocuk 
yoğun bakım ünitesinde takip edilirken ateş ve genel durum bozukluğu gelişiyor. Laboratuvar sonuçları, 18600/mm³ beyaz kan hücresi (WBC) 
sayısı, 9.0 g/dl hemoglobin seviyesi, 186000/mm3 trombosit sayısı, 17.5 mg/L (0–5 mg/L) C-reaktif protein seviyeleri gösterdi. Klinik sepsis 
şüphesi ile vankomisin (60 mg/kg/24h: Q6h) ve sefepim (150 mg/kg/24h: Q8h) ampirik tedavisine başlandı. Kan kültüründe trimetoprim//
Sülfametoksazol ve siprofloksasine duyarlı Elizabethkingia meningoseptica olarak sonuçlanmıştır. Hasta trimetoprim//Sülfametoksazol artı 
siprofloksasin ile 14 gün başarıyla tedavi edildi.

Anahtar Sözcükler: Bakteriyemi; Elizabethkingia meningoseptica; pediatri.
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