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Abstract
Elizabethkingia meningoseptica a rare pathogen in earlier times has been accused to infect the 
immunocompromised, preterm neonates, the patients exposed to longterm antibiotics and intensive 
care units. The apparent resistance of the multidrug Elizabethkingia meningoseptica affects the selection 
of appropriate antibacterial agents against it. The current study attempts to determine the prevalence of 
E. meningoseptica infections and consider the sensitivity pattern in a tertiary care hospital. A prospective 
study of prevalence of E. meningoseptica in a tertiary care hospital from March 2020 to March 2021 
i.e over a period of 1 year. Patient clinical data as well as ABST patterns were collected and analyzed. 
Out of total 1813 patient’s samples E. meningoseptica was isolates from 21 cases (1.15%). Average age 
was 61.42 years, with males most likely to be infected (52.38%). All the adult patients had underlying 
diseases, obstructive gall bladder diseases (n=7, 33.33%) which included choledocholithiasis, obstructive 
jaundice, chalongitis and carcinoma gallbladder. Urinary tract diseases (n=8, 38.09%) which include 
chronic kidney disease (CKD) and acute kidney disease (AKD), pneumonia (n=11, 52.38%) including 
urosepsis and other diseases AML (n=1, 04.7%). Susceptibility tests showed 100% in vitro against few 
antimicrobials like cefepime, meropenem and amikacin which can be utilized to treat most common 
Gram-negative bacterial infections. Isolates are usually the completely sensitive to minocycline.  
E. meningoseptica is a rising microbe in intensive care setup due to its resistance pattern.
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INTRODUCTION
 Elizabethkingia meningoseptica is a 
ubiquitous, Gram-negative, non fermentative 
bacillus.1,2 It is considered as potential pathogen 
to patients in intensive care units because of its 
resistance to various drugs and its adjustment 
to biospheres such as disinfectants, water 
supplies and clinical gadgets. Biofilms production, 
intracellular invasion and the capacity to live 
long in humid environments are important in its 
survival.3-7

 Patient categories most affected include 
preterm neonates, patient with long ICU stay and 
broad spectrum antibiotics, intravenous catheters 
and other clinical gadgets and orthopedic 
implants.8,9 E. meningoseptica has resistance which 
is both chromosomal and plasmid mediated, which 
results in resistance of common antibiotics like 
aminoglycosides, carbapenems and beta-lactams 
but this organism shows special sensitivity to 
minocyclin, trimethoprim-sulfamethoxazole, 
fluoroquinolone, piperacillin-tazobactam. Until 
now no antimicrobial regimen for empiric therapy 
has been prescribed.10,-12 For this rare opportunistic 
pathogen few studies are there along with 
antimicrobial susceptibility pattern and because of 
raising infection trend this need to be given utmost 
importance, particularly in developing country 
like India, where hospital infection is a major 
concern.19 Gram-negative nosocomial infections 
are used to treat the most common antibiotics 
but, E. meningoseptica is clinically quite difficult 
to decide on powerful antibiotics due to the fact 
no interpretive minimum inhibitory concentration 
(MIC) breakpoints of antibiotics against this 
organism and reports of antimicrobial have been 
reported. The treatment outcomes are also rare.
 The SENTRY antibacterial drug monitoring 
program showed that piperacillin-tazobactam, 
trimethoprim-sulfamethoxazole, rifampicin and 
quinolone are the most effective drugs against E. 
meningoseptica. The programme was held from 
1997 to 2001.13

 There are six species are assigned 
to Elizabethkingia genus, Elizabethkingia 
meningoseptica, Elizabethkingia miricola, 
Elizabethkingia anophelis, Elizabethkingia 
bruuniana, Elizabethkingia ursingii, with the first 
3 considered to be medically important. The rest 

three generally possess low virulence and are not 
medically important.14-17

 Elizabethkingia is the name of its 
pioneer Elizabeth O. King Prior Classified in 
CDC Iia group, chryseobacterium (1994) and 
Flavobacterium (1959) classified as Elizabethkingia 
under the parent Flavobacteriaceae in 2005 
based on 16s rRNA phylogenetic studies. Removal 
of E. meningoseptica resistant(R) in many  
Beta-lactams whenever possible due to longer 
class A Beta-lactamases (ESBLs) and class B Metallo 
Beta-lactamases (MBLs).18 The antimicrobial effect 
of Elizabethkingia may likewise also go depending 
at the species.
 The most pathogenic Elizabethkingia 
sp. infects the cerebrospinal skin, fluid, blood, 
respiratory system, soft tissues, other sites and 
capable of infecting human beings.20 Several classes 
of important antibiotics such as beta-lactams, 
clindamycin, teicoplanin, chloramphenicol, 
carbapenems, erythromycin, aminoglycosides and 
tetracyclines, are reported to be non effective as 
the microrganism exhibits inherent resistance.
 Over the past decade, there has been 
an increase in the number of patients with E. 
meningoseptica.21 Scarcely any studies of E. 
meningoseptica are proposed from India.
 This study is done to find prevalence of 
Elizabethkingia meningoseptica in a tertiary care 
setup. Along with it the organism’s infectious 
potential, co-morbidity associated with infected 
patients, and other predisposing factors and 
antibiotic resistance pattern are also investigated.

METHODS
 The study was conducted in the 
Department of Microbiology, IMS & SUM hospital; 
a tertiary care hospital in Eastern Odisha. A 
clinical specimen was blood which was processed 
according to standard protocol. Patient having 
fever and symptoms of sepsis were included in 
the study. All blood culture was processed by 
automated blood culture system Bact/Alert 3D 
(BioMerieux). Detail history of patients were 
collected from whom E. meningoseptica was 
isolated from March 2020 to March 2021 were 
included in this study. Patient’s information such as 
hospital data was included including age, gender, 
antibiotic treatment, comorbidity and hospital 
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indications has been recorded. In addition, records 
of present ailments and characteristic related 
signs, the type of infection, the use of invasive 
methods, procedures, and device was obtained 
and analyzed.
 The colonies of E. meningoseptica are 
usually smooth circular with regular margins 1-2 
mm colony. They show slight yellow pigmentation 
in nutrient agar. In blood agar showed same 
morphology in grayish-white non hemolytic 
colonies. Usually, no growth seen in MacConkey 
agar.
 The colonies are oxidase positive, indole-
positive and catalase positive, OF glucose shows 
oxidative pattern, urease negative (contrast 
E.miricola which is urease positive), mannitol 
positive, non-nitrate reducing saprophytic bacilli. 
It oxidatively utilises glucose, maltose does not 
reduce nitrate. Utilisation of maltose but not 
xylose and sucrose were presumed to be E. 
meningoseptica . 
 ABSTs for segregates were also performed 
using the Kirby Bauer disc diffusion method. 

table 2. Gender distribution of E.meningoseptica 
patients (n=21)

Gender Male Female

Number of patients 11(52.38%) 10(47.61%)

table 3.  Age and sex wise distribution of E. 
meningoseptica isolated from patients (n=21)

Age group Male Female

<5 yrs 0 0
6-15yrs 0 0
16-30 yrs 1 1
31-45 yrs 0 0
46-60 yrs 2 6
>60 yrs 8 3
Total 11(52.38%) 10(47.61%)

Table 4.  Clinical profile of 21 patients with  
E.Meningoseptica infections

Age Sex Underlying disease

51 Female Choledocholithiasis
76 Male Anemia in CKD
58 Female CaGB
79 Male Urosepsis,HTN,AKD
85 Male Obstructive jaundice
67 Male R/L pneumonia
62 Male CRTI,CKD
50 Male Pneumonia
26 Male Fever, AKDS
70 Male CCM Post covid pneumonia
60 Male CKD
58 Female CaGB
60 Female AKD, sepsis, T2DM, HTN
26 Female Cholangitis
67 Male R/L pneumonia
80 Female CKD,T2DM
67 Female AML
72 Male CCM Fever,AKDS
67 Male R/L Pneumonia
58 Female CaGB
51 Female Choledocholithiasis

table 1. Total number of blood culture positive 
(n=1813)

Total number of positive blood cultures 1813
E.meningoseptica isolated from patients 21(1.15%)
Others 1792

Interpretation of ABSTs was performed in 
accordance with the requirements for non –
Enterobacteriaceae set with the guide of using 
the CLSI. Identification and antibiotic sensitivity 
of tigecycline and colistin was done by automated 
broth microdilution method in Vitek 2 compact 
system (Biomerieux) using GN 271 card.

RESULTS
 In this 1-year retrospective study from 
March 2020 to March 2021 E. meningoseptica. 
Total 21 were isolated in this period. Out of total 
1813 positive blood culture. The mean age of the 
patients was 61.42 years, and ranged from 25 to 90 
years. Among adult patients there were 11 males 
(52.38%) and 10 females (47.61%) (Table 1, 2 & 3).
All the adult patients had underlying diseases, 
obstructive gall bladder diseases (n=7, 33.33%) 
which included choledocholithiasis, obstructive 
jaundice, cholangitis and carcinoma gallbladder. 
Urinary tract diseases (n=8, 38.09%) including 
chronic kidney disease (CKD) and acute kidney 
disease (AKD), pneumonia (n=11, 52.38%) 
including urosepsis and other diseases AML 
(n=1, 04.7%) and other blood dyscrasias. All 
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patients developed fever only after 48 hours of 
hospitalization (Table 4).
 Susceptibility of the E. meningoseptica 
isolates to amikacin, aztreonam, ceftazidime, 
cefepime and colistin were 100% resistant following 
were meropenem (100%), Tigecycline(94.7%) 
& cefatrizine (93.7%). Minocycline was the 
most sensitive drug (100%) susceptibility  
(Table 5, Fig. 1).

DISCUSSION
 In the present study which was under 
taken in Department of Microbiology from March 
2020 to March 2021. Total 1813 patients were 
tested for positive blood culture. Out of which 21 
were isolated from E. meningoseptica patients. 
 In our study E. meningoseptica was 
obtained 21 patients. The average age of the 
patients was 61.42 years, with 52.38% being male 
patients and 47.61% being female patients. In an 
study in Central Taiwan by Chang YC et al, the 
average age of the patients was 71.09 years (except 
for 2 neonates), with 81.8% of males.22 Mostly the 
elderly age groups are affected due to associated 
co-morbidities.
 All patients in our study had a serious 
underlying disease; which includes pneumonia 
(52.38%), kidney diseases (acute chronic) (38.09%), 

obstructive gallbladder diseases (33.33%), and 
AML (04.7%). In a study conducted in a medical 
Kasturba, dept. of Microbiology, by Hsu MS et al, 
the most widely recognized hidden sicknesses was 
DM (09.5%), COPD (36.4%), Malignancy (22.3%) 
and Chronic urinary tract illness (22.3%).10 All 

Table 5.  Antibiotic susceptibil ity pattern of 
Elizabethkingia meningoseptica

Antibiotic Susceptibility Resistant

Amikacin (AMK) 0(0%) 20(100%)
Aztreonam (ATM) 0(0%) 14(100%)
Ceftazidime (CAZ) 0(0%) 18(100%)
Cefatrizine (CFS) 1(6.25%) 15(93.7%)
Cefepime (CPM) 0(0%) 17(100%)
Ciprofloxacin (CIP) 8(57.1%) 6(42.8%)
Colistin (CL) 0(0%) 17(100%)
Gentamicin (GEN) 0(0%) 18(100%)
Imipenem (IPM) 0(0%) 16(100%)
Imipenem-cilastatin 0(0%) 6(100%)
(IC)
Levofloxacin (LE) 10(58.8%) 7(41.1%) 
Meropenem (MRP) 0 (0%) 19(100%)
Minocycline (MI) 19(100%) 0(0%)
Piperacillin/tazobactam 0(0%) 18(100%)
(PIT)
Tigecycline (TGC) 1(5.26%) 18(94.7%)
Teicoplanin (TEI) 9(56.2%) 7(43.7%)

Fig. 1. Antibiotic susceptibility pattern of Elizabethkingia meningoseptica (Amikacin (AMK), Aztreonam (ATM), 
Ceftazidime (CAZ), Cefatrizine (CFS), Cefepime (CPM), Ciprofloxacin (CIP), Colistin (CL), Gentamicin (GEN), Imipenem 
(IPM), Imipenem-cilastatin (IC), Levofloxacin (LE), Meropenem (MRP), Minocycline (MI), Piperacillin/tazobactam 
(PIT), Tigecycline (TGC), Teicoplanin (TEI).
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patients in our study had developed fever after 
48 hours of admission. Which may indicate the 
hospital acquired nature of the infection.
 In our study 8 patients had concomitant 
bacteria. It is supported by finding of Venkatesh 
et al. but the pathogenic role is difficult to explain 
in these cases. These 8 cases were not included in 
our study.23

 As per our knowledge, this is the 
primarily observed to report that chronic liver 
disease could be a capability threat for thing E. 
meningoseptica infection. Cirrhosis because of 
any aetiology disrupts the homeostatic function of 
liver in the body. Patients with chronic liver disease 
have been shown to have hypoalbuminemia, 
accelerated need for invasive techniques, and 
special nutritional requirements making them an 
immunocompromised group. Cirrhosis-Associated 
Immune Dysfunction (CAID’s) is a condition which 
refers to each immunodeficiency and systemic 
inflammation that arise in cirrhosis.24 Variations 
inside the nearby and systemic immunity in 
patients with CAID’s could lead to changes in both 
innate and acquired immunity. Following which 
immune paralysis can set in being marked by rise 
in anti-inflammatory cytokines and decrease of 
pro-inflammatory cytokines.24,25 predisposing the 
individual to infection. In our case also it has been 
same thing gall bladder disease (33.33%).
 T h e  s u s c e pt i b i l i t y  a c t i o n  o f  E . 
meningoseptica antibiotics varies in detail. 
The organism is mostly insensitive to most 
β-lactam antibiotics which include aztreonam and 
carbapenems, aminoglycoside compounds of drugs 
and chloramphenicol but was defenseless against 
drugs such as piperacillin, minocycline, tigecycline, 
fluoroquinolones and cotrimoxazole.7,9,10,22,26,27

 Studies investigating resistance of 
E. meningoseptica found that resistance to 
antimicrobial effects is due to the synthesis of 
metallo-β-lactamases recorded by the genes 
Bla (GOB) and BlaB, which has the potential to 
lower the β-lactam antibiotic limit, consequently 
controlling their convenience selection.28 This 
high level antimicrobial ineffectiveness can be the 
reason for the presence of this creature in patients 
who were all on broad range anti-infection agents.
 E. meningoseptica has identif ied 
numerous putative genes conferring antibiotic 
resistance was conducted by whole genome 

research. However, It have been further 
investigated only a few homologs. It has explored 
the association between fluoroquinolone reistance 
and target gene mutations in E. meningoseptica 
found in recent two studies. Quinolone-resistance-
determining regions (QRDRs) of DNA gyrase 
subunit A (GyrA) and subunit B (GyrB) were 
detected in the several point mutations. Amino 
acid alterations Ser83Ile/pro95Ser in GyrA and 
Ser452Arg/Glu470Asp in GyrB were significantly 
associated with levofloxacin resistance.
 The use of combination therapy rather 
than use of monotherapy for successful treatment 
of the patients is recommended.29,30 Although the 
in-vitro activity of newer tigecycline, rifampicin 
fluoroquinolones, and minocycline is good, it has 
been shown that E. meningoseptica infections 
respond well, when these include antibiotic 
combinations example are given; vancomycin plus 
rifampicin, piperacillin-tazobactam plus rifampicin 
or a fluoroquinolone combined with rifampicin and 
vancomycin.29,31

 T h e  A B S Ts  b y  K i r b y B a u e r  d i s c 
diffusion method revealed 100% resistance to 
aztreonam, amikacin, ceftazidime, imipenem 
,colistin ,gentamicin, cefepime, meropenem, 
piperacillin/tazobactam, imipenem-cilastatin 
followed by cefatrizine(93.7%), tigecycline(94.7%), 
ciprofloxacin (42.8%),and teicoplanin(43.7%),who 
come to resistance respectively. The susceptibilities 
of our isolates to minocycline and levofloxacin 
were noted to be 100% and 58.8% individually. 
In earlier reports showed that minocycline is the 
most effective drugs are 100% susceptibility, which 
may be the drugs of choice for empiric therapy.1,22 
Similar finding is found in automated system also.

CONCLUSION
 In summary, E. meningoseptica is a rising 
and resistant microbe, especially in patients with 
comorbidities. Prompt diagnosis and proper 
treatment, dedicated infection controls are 
key in preventing this organism to become a 
potential hospital colonizer. Along with health 
care workers screening for probably carrier 
should be done. Routine invasive equipment 
cleaning and sterilization should be emphasized. 
The above measures be implemented along with 
clinical awareness and energetic surveillance with 
continued research of the organism to which 
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will prevent the outbreaks of E. meningoseptica 
infections. 
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