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Two Cases of Enterobacter hormaechei Infection Misidentified as Cedecea davisae
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Enterobacteriaceae is a family of gram-negative, rod-shaped bacteria that consists of various species. Among these, members of the genus Cede-
cea has been reported as relatively rare causative pathogens of human infections. Commercially available automated identification systems that
use biochemical reactions are known to accurately identify Enterobacteriaceae species. However, the accurate identification of some organisms
with diverse biochemical profiles by these automated identification systems may be problematic. In this study, we report two cases of isolate mis-
identification, from patients with acute cholecystitis and deep vein thrombosis, as Cedecea davisae with VITEK II system. Both the isolates were
correctly identified as Enterobacter hormaechei using gyrB gene sequence analysis. We also performed 16S rRNA sequence analyses and matrix-
assisted laser desorption/ionization time-of-flight mass spectrometry analyses; however, indeterminate results were obtained from both the as-
says. Therefore, the sequence analysis of alternative genes, like gyrB, might be useful for accurate identification of species that belong to the fam-

ily of Enterobacteriaceae.
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o]m, AST 183 1U/L, ALT 181 IU/L, alkaline phosphatase 677 IU/L,
gamma glutamyl transpeptidase 1,833 IU/L, lactate dehydroge-
nase 213 IU/L, C-reactive protein 11.8 mg/dL= Z7}Eo] Q1qich
T4 TS olsle] AT By A GG 17
em®] FEH A4} A 8 2:700] shelelo] Bk el
So] HUAALE levofloxacin ZHA FYA| A BE AaH
ch 2191 290 A} 2k amylase7t 28] 4%ste] 3] of
Shejo] Fo 2 Au7t g vj<(percutaneous transhe-
patic biliary drainage)S AJS¥3}aL o] & FAfo] SAE o] HE
A2 S U 1A B77 yEAE2 Ade

T, 44 % Al thd Zuooll ) gk it eto) 4
stom Ha|% o3+ VITEK II system (bioMérieux, inc., Marcy-
I'Etoile, France) S o|-&35to] SASH A1} € davisae= THQ1E|}
44 7 HokE F0l go0] F49) THE ol 2 152

Aol =43k

#9402 Whipple operationg A&sHHom 634 gorst
sty A5 545} 83 SOl ssAle] oA} el 59 3
3|

A BEFNHA A WE S = 3,250/l (B3
HZ 14%, TS 19%), 8|l F=R1 99 g/dL, Eagt 4

-reactive protein 144.7 mg/dLZ HAl GFHMS 25
ool et e Bylek I B AR dauitelA ¢
davisae?} FE] = JARE SA= F7HAQ1 AAE B AR5k
A 21970l APYSHATE. o] EAf= I A GA] DA A
SFAL 71 o] 5 v AR T AlRYSHA] gh Qi

=, AAARlA EE(38.0°0), RIH(14038]/4)0]
Tk

77,000/uL, C

Table 1. Results of 16S rRNA sequencing

E\I‘z(a)s.e ID Identities Gaps

1 Enterobacter hormaechei VIT-SNSJ  479/488 (98.16%)  0/488 (0%)
Enterobacter cloacae ECNIH2 479/488 (98.16%) 0488 (0%)
Enterobacter ludwigii\WS01-S1 479/488 (98.16%) 0488 (0%)

2 Enterobacter hormaechei Nuan 5 489/490 (99.80%) 0490 (0%)
Enterobacter cloacae ECNIH2 489/490 (99.80%)  0/490 (0%)
Lactobacillus plantarum AU5-800R  489/490 (99.80%)  0/490 (0%)

MiZZAL

I SEpoll A e HAA gt o
fRNA F- 48144 97148 242 A <=
DNAZ %23} 5] 165 (RNA QA7 AHS =
M Be ZAIBHAT 22} 488, 490 bp 719 A7IM D= Ao,

©]& NCBI BLAST®] H|o|&{Ho] 22} B]15}3)
hormaechei®} Enterobacter cloacaes 17| 18k o= §1%1
tH(Table 1). °]%
ionization time-of-flight mass spectrometry (MALDI-TOF MS)E&
0]-8-5F VITEK MS system (bioMérieux, Marcy-1'Etoile, France)i}

2 W}, Enterobacter

F71A 2 & Matrix-assisted laser desorption/

Bruker Biotyper (Bruker Daltonics, Leipzig, Germany)S A|23}
o, = AAtoAM B ot F7HA] A S A= skt
(Table 2). A2t 54 9|5} beta subunit of RNA polymerase
(rpoB)€} DNA gyrase subunit B (gyrB)ol] tigt 47144 £4L
A8kt rpoBell Tt -4k 7] 4% NCBI BLASTS] H[o]
o] A0} vuetE uf, T Ao E5F E. hormaechei$}
E. cloacae®) el LT FE/4de Hof &57H= A 4
W37 3 31SITHTable 3). 3FAYE gyrBe] 42} 7| Aol A=
E. hormaechei (Genbank accession No. GL892086)2} 217} 99.41%
(1,171/1,178 bp), 99.22% (1,150/1,159 bp)&] LA =& Hom F=
HAR =2 AAE=E Hl E cloacae (Genbank accession No.
FP929040.DL} 97.62% (1,150/1,178 bp), 97.41% (1,129/1,159 bp)2]
A Hol 2E£A O E hormaechei® 574 4= Ak
(Table 4).

Table 2. Results of MALDI-TOF MS identification

Bruker Biotyper VITEK MS system
Case :
No. D Score D Confidence
value
1 Enterobacter cloacae 217 Enterobacter cloacae 50
Enterobacter cloacae 1.991 Enterobacter asburiae 50
Enterobacter homaechei 1989
2 Enterobacter cloacae 2.207 Enterobacter cloacae 50
Enterobacter cloacae 2.200 Enterobacter asburiae 50
Enterobacter homaechei  2.146
Table 3. Results of rpoB sequencing
Case -
No. D |dentities Gaps

1 Enterobacter hormaechei ATCC 49162 981/983 (99.80%)  0/983 (0%)
981/983 (99.80%)  0/983 (0%)
Enterobacter cloacae EN-280 981/983 (99.80%)  0/983 (0%)

2 Enterobacter hormaechei ATCC 49162 969/971 (99.79%)  0/971 (0%)
Enterobacter cloacae EN-291 969/971 (99.79%)  0/971 (0%)
969/971 (99.79%)  0/971 (0%)

Enterobacter cloacae EN-291

Enterobacter cloacae EN-280
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Table 4. Results of gyrB sequencing

Case

No. ID |dentities Gaps

1 Enterobacter hormaechei ATCC 49162 1,171/1,178 (99.41%) 0/1,178 (0%

| )

Enterobacter cloacae NCTC 9394 1,150/1,178 (97.62%) 0/1,178 (0%)
Enterobacter cloacae SSM 2554 1,147/1,178 (97.37%) 0/1,178 (0%)

2 Enterobacter hormaechei ATCC 49162 1,150/1,159 (99.229%) 0/1,159 (0%)
Enterobacter cloacae NCTC 9394 1,129/1,159 (97.419%) 0/1,159 (0%)
Enterobacter cloacae SSM 2554 1,126/1,159 (97.15%) 0/1,159 (0%)
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Soo] o AAIA £3) elsicky el gtk o] P
19893 O’Hara S[4]0] Enterobacterd-3 AQFskal A oJ3) n| &
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L 16S tRNAS] 9714 X0 2 E hormaecheis &
L, o Fe|ofli= 168 rRNAY] °17V\1§ AN Rt 3 E F
782 SIA] ek o]+ 16S 1RNA o
740 AesiA HA 9471 wielH, 0136} A= 53| Entero-
bacteriaceae®| A Fo| defA SItHl. o5 F2
168 rRNA -7 2}o]| 23t F72] Aebilo] Wg S=Hfo]]
SF BA| W&ol rpoB, gyrB 18|13 hsp60T 22 thE F2jof|
3 A7)EAo] AAEILB, 1], olH SH oM = gyBE
E. hormaecheiz 575t = 131tk
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8k = Qo= B 7k QetHI3]. o] Zd#|of| A= Bruker Biotyper
9] database®]| E. hormaechei7} EEH=]0] AUAA|T +E7HA] 4
517 AT A &Q¥AL, VITEK MS system== database®] E. hor-
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TOF MS database®] 74 & Z=7}#e] Hr7l7} Bask Ao 2 A7)
ok
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CHL A QAN Thefet Aekeh] s Uil 95 44
& Ap53} AulofA At FF sl A & 4 Slek A
AEe B4 thdel B} A B0 Bl Helsl
VITEK II systemo||A] C. davisae® 3% F+
tisto] gyrB +AAF A7 1A BEA S AlRYsHIaL 71 753'} s ‘E‘ nk
= C davisaeZ} oV E. hormaechei®) S Eelslgith 18t o}
Yz} o] o diste] Alg¥st MALDI-TOF MS@} 16S rRNA 7]
A9 24 A e Gk B4 At 8ol gyt 2
< TS AR -l ot 213 A71A D &40 Enterobacteri-

aceac®) B 75 5ol -8510 AL4E 202 Azt
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