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WUIEME S 3 v 7 2 2 L2 BE O MR #0 5 Pseudomonas aeruginosa & [ nutri-
tionally variant streptococci (NVS) % 738 L7zo BEIZ 46 mBEME, NX—F = v MF, EBHE
A4a% A L, Bentall FA1IC & ) KEMIRFAER, MWEMKERA LIMEEREZTH Y, ABEATo
SAAM, AUIBTHYELIEA 2PIRE LIRS ST Twize NVSIZ VITEK2 Tid Granuli-
catella elegans, 5 ¥ v FID32 A b L v 77 ¥ Tt G. adiacens & A% & 720 BINO B IREE -
TV E = VRS RABRIZEN TH o 720 16S rRNA MAET-M#HT Tid G. adiacens & O HIF M
A%100% TH Y G. adiacens & H#FIE L 720

A EZ MM 1Z Clinical and Laboratory Standards Institute (CLSI) M45-A2 (Z#EJL L 1T -
720 ZOFER, G adiacens ® penicillinG (PCG) @ MIC & 16 pg/ml, MBC & >512 pg/ml,
MBC/MIC i£>32 T& 1), PCG I EM A D tolerance R TH - 72 S HITE T = &7,
HANINRA LT, w7 0aT4 FREICLHIMMEZ R Lz BAE, 0 &9 % PCGIZE BT
PO LA ER O WS 1 2 Vo NVSIZIEAIEB O X 9 L HIMPERRD AT 5720, A
DIEHER FE - FHRNESZUREDILETH 5,
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WERFEMOEICE > TRBF LRVD, BEFE
T HEDSHEETH 5" W23 BBV GATHER R E F v
NCHEETH H2%, BRI E L T satellitism test @

AN EETH S, Satellitism test (T 25D

BEPRIITEEPLETH Y, I xiisb L viridans

streptococci & BRI E SN D W REEN D 5.

— R MRS A HIRIL S N7z 7T A B g ER
B D {69 121 penicillinG (PCG) & gentamicin %3
bbb, Lo L NVSIZBWTIZ PCG fitfk=e, MIC
HAE T H > T H MBC/MIC %5>32 @ PCG toler-
ance ¥RAEFES 599723, NVS ASH & 74 5 @igett
L S 9% 1& Enterococcus J& % viridans streptococci
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LD DEETHEORY, MREERLHCENS VL S
NTW B2, Z0 728 NVS O SEH] 152 M Bk I3 R
B DIEHEIZAT ) LEEDBH S, LA L, Clinical and
Laboratory Standards Institute (CLSI) ® F¥% =2 2
N M45-A271C#EHLS 5 & 0.001% pyridoxal hydro-
chloride DHEMALETH %,

S, bbb ERINEEY g v 7 2R 2 LEE
DI & Pseudomonas aeruginosa & [FIRFkRH
ENh, PCGRIILDET2LAINMMEL R L7 G adi-
acens [ZOWTHET %,

fiE B

B 46K, Bk

HIRIEE 0 1990 FF 1258 &9 g & FRE L, 1993 4E 12
N—F v MELEBR SNz 1995 FEITRE ) S
DTS & BV % % J89E L, prednisolone (PSL)
25 mg/ H DEF AT b NA225, 2000 4 1 H 1@ MR
AR E D HEFEENEA & 7o 7z 2002 4F /6 FHENE
B (M CEMBERZERE ANCA B % 3iE
L 720 2009 4F 1 A KBRS PHSRAS A8 - M S Bh IR
B2t L Bentall FATIC X 0 KBRS & B X OBEB
KEPIR A TS E #2971 72,2011 45 7 H 5 5 CRP
OFE LA AHBEO -0 (MR, BE
L, A OWIERIEEER), 35 H B3
(clarithromycin (CAM), minocycline, levofloxacin
(LVFX), moxifloxacin, meropenem (MEPM),
sulfamethoxazole-trimethoprim (ST)) ZfiH$5% 3
MEE R H o720 2011 4E 11 A A5 PSL HiE (K 40
mg/H) T23%BIEIZLL, R—=F v MROWE
BB TH o720 €D PSLI5 mg/HIZ THERE S
NTW7z, 20124 3 H 1 HIENE & TS %2 55 L 72,
PAZEVEBIIRTEALRE (2 AE D TR DIFEIEDSH 1, 2012 4F 4
A6 HFEERINFHC AR E o7z ABEREL D 37 B
B O5EE, CRP HfibatE THh o 7209 f R I A T
Hotzo 4AHTH (BE1HHH) OMEHALH MBS
10,400/ul, I /)~ #X % 24.0 X 10*/ul, CRP 5.386 mg/dl
THhofo 4H13H GETHIHH) X &HtERiE
BOBFEBREDIRIE & 22 1, MLHEMRAR & A 1L ER % 7,000/
ul, I/ AR %5131 % 10°/ul, CRP 7.954 mg/dl T & -
7o A5 HEIWHE)ICIXEHERWILI, v ay
7 IREE & 7 o 720 MEARAR X F I ER £ 200/ul, 1L /h
W E 35%10"/ul, CRP 34535 mg/dl & 9835 7 Ifil BR ik
A, SEROL, BEREGEREREE O EALAERD S, I
BN 2y MEH SNz, JE CT ClEmfl K,
TR 20 B R A3 D) K FEMEN 98 & 31T S =8,
WEIER AR TR E N hr oz BLEM ORI X 21k

MmiEM:> a v 27, DICLZksh7, 4H16 H (F
10%HE) ICRERAHOMIMIZ L Y Hb A363 g/dl
WAKF L7z Uik A, WiiEt:s s v 2, DIC,
Ll A A L2 REE 2, MEPM05g % 1
M 5 S N7 2B R ISR IR S Iz (Fig Do

HEZRRE

1. BHRE

2y MRS N-MEHERIL (A RX Y 7
A¥FRAY)2—) O BEFRR MV 2ARIKERELH
Hehte otz BPEE 2o 22 MEHER VB &
Uitk an=——% 75 28t Lz, BHEOIFRR
MV 1 ARD S 7T LRSIk & 77 A MR,
D) 1IAEAPL R T T AEEHEREOARED 2 (Fig. 2-
Do Bt il 1275 AR SRS 13 RVl 2 TR K
L, 77 2BEUAEE IR R v Ers, &
NENMENE AR OBEHBRE & 7 F 7 B JE 5w
BEEo 72,

2. DEEEE

HREMVDRSDOHTHIVF v —i%, FIHEIERE
H (HARSE), F32l— FEREMEXIT (HAKR
), 5% FIMHENM BBL™ Columbia CNA Agar (DUF
CNA EREH) (HEAXZ by - FaoFrvy) 2
THRERA AR #E L, BTBEREM (23— N F)
TR R F AT o 720 24 WG O CNA SR
WIZIZHOREE Z#D T, —J, CNA EREH A
D EFEH FTlX P aeruginosa WRBHEER T 5 L0
PAGHIRW O I 0 = — 2R TE Lo lze 2D
B DS ER A & BBV, 5% T XM E @i L 7z
2k GAM ERKE:H [= v 24| (DUFZ % GAM %
KEsHh) (HAKBIE) CHGEEREZIT-72. £ GAM
SERBEMIZIX P, aeruginosa & 775 LBk B S Bk %
BT B72DT AR Y T4 A7 (KBTF A4 A7 %
) ZEW7. 24 REMIE O E: GAM SEX K Fi
E2FHEHO/NE R a0 =—DRFVRDLNTH, |
IEAZBE L TWwb a0 =—% P aeruginosa & L,
FHIEHA O a0 =—% 75 AR MM ERE & L Tt
D, HIEHANOan o —oR@if RIZ%Y - %
iz~ L (Fig 2-2), F 75D S B R
THhiHZ LIIBESINT,

3. EERE

BEGR AT CAL GAM ZERE LICKE LAV T
L BEPEMSHER R X, VITEK2 (VA A v 7 A - ¥F A
Ja—) TRFEMRI3% T G elegans, F¥ v K
IDR2ARMLYTTE (VAAYZ A -EF A 2—)
TIXFEMER 97.7% T G. adiacens EFE I N7z, 1B
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mik B & L <, E§R 4 BE ¥k @ coagulase negative
staphylococcus % H \» 7 satellitism test % 1T \», 24
BERIAICHE Le BUF, MR S8 RS o0 JERE RS
Trypticase soy agar ({43 & 115 Soybean casein di-
gest agar IZ2DWT TSA it § %, ¥#IZOH K
BIEOFMPFERT M (LR - TSA), @R
EORMB R GEFEREM © TSA), @®/s—na
7MY by A EREH R CGRIFES) (LT
TSA ERK ) ZH7ze TOME, @, @TIEH
WERMATE D, OTIZZ T 2B MM Bk R 2 4 m
WCRE LR TE hdh ol AR, 55—
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£ & B M, 65%NaCllll Brain Heart Infusion
Broth (H /K #38) (BLTF 65%NaCl) : ERETH >
7o BIREEMUKGERER (774 A2 dEm» S0
BRSNS 57201275 v 7 714 A7 EAIRICE
Wi U722t TH - 2o TV F = VK IERER T X
5 — @} #5 12 pyridoxal hydrochloride # 10 mg/1 3
X U L-cysteine # 100 mg/l DEATHERML72d D
%, 24 WERIE ISR 06 W F CRERR L 7o AR T
Ho7z (Table 1)o HEVT, 16S rRNA & =T DM
% 4T o 720 PCR T o 34105 #i P (& v [ & 53 @ 525 bp
(525-1050) TH Y, ¥—2 T ¥ ARSI & Y HEIERS)
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Table 1. Differential characteristics of clinical isolate, Granulicatella spp. and Abiotrophia defectiva
Phenotypic characteristic Clinical isolate  G. adiacens  G. elegans  G. balaenopterae  A. defectiva
Production of
Catalase - - - - -
Pyrrolidonyl-arylamidase* + + + + +
Satellitism test + + + + +
Tolerance to

Bile esculin - - - _ _

6.5%NaCl - - - _ _
Production of* *

a-Galactosidase - — (53/55) - (373 - + (41/43)

B-Galactosidase - + (4/55) - (3/3) - + (38/43)

B-Glucuronidase - + (36/55) - (3/3) - — (43/43)
Hydrolysis of?

Arginine* - — (55/55) + (3/3) + — (43/43)

Arginine * * -

Hippurate** - — (55/55) + (3/3) - — (43/43)
Acid production from?

Sucrose * + + (49/55) + (3/3) - + (43/43)

Trehalose* - — (55/55) - (373 + + (43/43)

Pullulan* - — (55/55) - (373 + + (41/43)

Tagatose® * * + + (52/55) - (3/3) - - (43/43)

a+  positive; — , negative P, Either negative or late positive References, # Christensen. J.. J, et al 2001: refer-

ence cited (6) *, tested by the VITEK2 system
ID32 STREP kit

% YesE L 720 Blast 3 & OFEz Taxon % JH v 724 [\ 1
fEMNTIZC G. adiacens ATCC49175 (=CCUG 60768,
accession No.ACKZ01000002) & 100% — %% L 7z 7=
O, FERORKEREREOMIZEE L G adiacens & ik
s L7zo

4. EFHBEZMHERS LUV PCG O MIC, MBC BIE

G. adiacens @ 7 & 5 P B 1 CLSI M45-A27(2
Bev, EZPE SRV 1E MICroFAST Panel Type 5]
(SIEMENS), 5:#id MH BROTH with 3% LHB
(SIEMENS) 12 0.001% pyridoxal hydrochloride % i
ML THW, 35C OIfR4EMT 22 BriE &%, MIC
iz L7 ZOfE%, PCG, ampicillin, ceftriax-
one, cefotaxime, cefepime, MEPM, erythromycin,
clindamycin IZiEZ R L7zo B 7 T =3 E WS,
CAM, ampicillin/sulbactam, tetracycline, ST ® MIC
EEMEZ R L7z (Table2),

PCG ® MIC #3>8 ug/ml % 7R L 72728, CLSI M45-
A2V ZHEHL L 72 55 b T PCG 0.0625~1024 pg/ml @ 75
WARFEMER L, PCG® MIC B £ " MBC % #ll5& L
720 T, PCG® MIC Ll LD = )b & 4 A
WHREET 10% sucrose B X OV < EIMBIRM T VX 5

** tested by manual method

*** tested by the Rapid

HK JERE;#h (SR T28) 12 100 Wl i T, v 9 —
THECHAT L, 35T ML %%, Hi o4
BRHEBZEE L. &k, MBC I3 AR EH M E
WD 01% LT & %2 R/ANEEE L, MBC/MIC>32
% tolerance EHIE L7 17 2 V470 oMK &
i, I ha— by VIS 4E L HE 100 pl & 2R
PAIEAK 99 ml TAHMME, 100u = 7Vt 5 HKRS
FEREEM (RRRESE T ) WG FLI vy —ImTH
—|Z%A L 35C48 MR B o =—Hx H v
Y MLTHEM L7, PCG® MIC iZ 16 pg/ml, MBC
13>512 ug/ml, MIC/MBC iZ>32 T & 1) PCG IZ &
FEit A2 tolerance #Td - 72 (Table 3),

Fop-F 7 s~—CEAEMOMRIL 71 F—
EFY Ry (HRRZ My - FooFryy) TLH
M F CHZ L0 B TH - 7

P. aeruginosa O 3EH) K2 1x, VITEK2 7 4
Rath i K2 & — ¥ AST-N125 THllE L 7zo & D&
3%, piperacillin, ceftazidime, CFPM, GM, amikacin
13EZ M T o 7255, imipenem, MEPM, aztreonam
Wi T, ciprofloxacin, LVEX (2 &M % 7R
L7z (Table4),
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Table 2. Antimicrobial susceptibilities of Granulicatella adiacens

antimicrobial agents MIC inter.pre.t ive antimicrobial agents MIC interp re.tive
(ug/ml) criteria (ug/ml) criteria

PenicillinG 16% R Meropenem 2 R
Ampicillin >8 R Erythromycin >1 R
Ampicillin/Sulbactam >4/2 Clarithromycin >1
Amoxicillin/Clavulanic acid 4/2 Clindamycin >1 R
Ceftriaxone >8 R Tetracycline >4

Cefotiam >4 Levofloxacin 1 S
Cefixime >1 Vancomycin 1 S
Cefotaxime >4 R Sulfamethoxazole-trimethoprim >4/76

Cefditoren >1 Chloramphenicol =4 S
Cefepime >2 R Rifampicin =1

S: susceptible, I: intermediate, R: resistant
*: PenicillinG MIC was obtained result from another dilution series (0.0625-1024 ng/ml) based on CLSI M45-A2.

Table 3. PenicillinG MBC

Concentration of PenicillinG (Lg/ml) 16 32 64 256 512 1024
Recovered bacterial count (CFU/well) 1,000 1,000 1,000 250 140 0
Survival rate (%) 10 10 10 25 14 0

MBC, Survival rate =0.1%

Tolerance, MBC/MIC >32

Primary innoculum size, 10,000 CFU/well

Table 4. Antimicrobial susceptibilities of Pseudomonas aeruginosa
antimicrobial agents (ul\g/[/lgﬂ) mtcerri;géfitalve antimicrobial agents (ul\;[/lgﬂ) lntce;[t)éfitalve

Ampicillin =32 Meropenem 8 I
Piperacillin 16 S Aztreonam 16 I
Amoxicillin/Clavulanic acid =32 Fosfomycin =16
Cephazolin =32 Gentamicin =1 S
Cefotaxime =64 Amikacin =2 S
Ceftazidime 4 S Minocycline =16
Cefpodoxime =8 Ciprofloxacin =4 R
Cefepime 8 S Levofloxacin =8 R
Cefmetazole =64 Sulfamethoxazole-trimethoprim =320
Imipenem 8 I

S: susceptible, I: intermediate, R: resistant

%z =

NVS J&GE O et B I RGP OB 2801 05 % v
A%, ARAEB X G adiacens & P. aeruginosa @ ¥ 1H
B X o THRIELEY 2 v 7 2RI L2ERITH -
720 BBFIZEMICH 725 PSL WIRIC X 5 5 i ge ik g
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THY, P aeruginosa & HAERW TH 5 G. adiacens H°
MG L7-d ok # 2 S5Niz, Granulicatella spp.

IC X B RMAEE, FITHACFEDINT L B MR KR T
BELTTPERIEAME O REIH BEE TR O N L o
BH DY, AIER D HIMEREL AT 200/ul & F L AKT
LT, BAMPISFETE TRV, ABER X
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D#E TH, X—F v MiEEZ D EHLE ORI
X)) 7 OREFEATH O translocation & & L 72 W] GEPE AT
HbHo —F, KEMRFEHAN B L OB T
BEBEMBETHHZ NS, TNSDOANTYIC G adi-
acens WEYLT B A7 I3EWEMES N, ZHDOD
Mo 2RO RIZR > Tz d L,

MR RSB 72 B AN AKIR S 7%, WIRELS
Mz, MEDFED FPEARICOLNFS72THH I,
WHEEE L CTid MEPM 2SR 4G S 7225, FEBIZIE G
adiacens, P.aeruginosa & bIZIEEKZETHY, A
MTHo MRV EHEET 5o — T TRZMER
BRI L72TH, HATX2ERIIIEFICRS
N5,

¥ | Tl P aeruginosa BB IZEFLTEBY,
REEA ARERB L IR EE R CTNVS ORE & iR
TET, WEABHEBEVHELED, MORETH
UM THRENEL, AR Ry —2bd
%99, NVS O 75 A Gt AU MR 2R s v & a
O=—Tl3RL o7, TNHOYAPTRIENVS 14
BHTH Y, REHITHIRETHTEEHIRD
BREE R L, HBBIREFEWEEITMEL B S AZE
BAERTODEEZEZLNTVEY,

AH X VITEK2 Tl G elegans & [ € & N7295,
Christensen 5Ok % 51 H L7z E b 4K E (Ta-
blel) T2 ETNF= B I OERBIMAKS
R OIERDBENETH o722 D05, G elegans &
HEENT, F¥ v FID32 A b L v 77 ¥ (Tagatose
batk), B X EImo A b EREER 2 S G. adiacens
BRETH D L EZ72, 16S rRNA BIEZTORHETH
G. adiacens £ —% L 720 NVS OB &M E SN2
A, BmEEE LTT FYERKEE % H v 7z satel-
litism test Bk, 7 V= UANuKsEERER, B FREEM
K 5 f# R B, 65%NaCl T @ JE 3¢ &, pyrrolidonyl
arylamidase (PYR) iRERBGPEZ RS A 2 L AV EHE
THbo FFITTIVF = VIIKGHERBILNVS T
W HHEE D B G adiacens & G. elegans DI E
ETh), MEFTOHEMTH o720

Satellitism test (ZFEAERE ML A5 U H AKBESE & i il
FOLMPIERTEH CTRRIBE R 572, HEHLYOHR
CIE NVS 1& TSA % Heart infusion 2 2 & L 721
WERFEHICIHET L eV, 2O L5 NVS D%
B, EPERR O TSA DAHORINY OEFE 2 5
N7ze MEEREHICLZHEFROED 1 DL LTL
S IIR TR AORMERITCnD, L LER
% 2 R EADMBEERIEOMEDOETIZR L, H
Wik o & DR T NVS O satellitism test A3 227 §E

ThHEDPEMoTHL I L TH D, BHORINEZMS
& viridans streptococci & FR [l 2 & L 5 W HE A% H
%o

A&, PCG® MIC 16 ug/ml, MBC>512 pg/ml
& BT % A tolerance Bk CTdh o 720 S HITR= Y
VRSN B4 RN EZ R L2 20X
12 PCG \ZH M1 A2 2 Al 1 % 7R L 72 BRI F 7z
RO Hsdi v, BEOMITHMED L ¥ 2T,
NVSIZBWTPCCGILERZMETH 5 72D 1F78% T
H o 720 Liao YOG T b HAF B O # 25 50%
A L7245, tolerance MRIIAFAE L B 2o 720 — 7,
Holloway” % 3§ it %1% PCG 12 J& % ¥ @ ¥k T toler-
ance BROFEIEZ G L T b, PCG UMD #H Tl
72 25%, 754 FRICHERIZ W E DR
HBONRBH L, EHIZvruT 4 FROMMEMEREE L
T, mef ABIETR erm B BIETOHRFEHE SR
T3, PCG OMMFIBED L ZARWTH S
P, A= b7 4 YETR-95 75 —EDE
HTHY, p-77 5 2EERICMETH L L 2%
A5 L, PBPERFESLTWLAREENDH L2 D
LIz, p-9 7 7 DI 2 AL, $512<
zas 4 FigkzekizL, TLTEMICbZ28#4 7%
MEEORG I ThN-Z LT, KED LI LR
PR BINS N7z & HEET 5o

NVS 3R A D 98% DA &M S 7z s
BHEIENPLILTELVWETIERL, LMk T
b NVS EYSE BT W RN H B, T2, NVS
12X 2 B ORI RIEEE T, HEOREL% <,
PR, TR FHW?Y, ZoMHE LT, PCGIi
PE#E R torelance Bk D FFAE LAAMIZ NVS 0 458, 7 %€
B L UHEHNRZHABROMAERANELE T 2 7-D125
B DOBWHGEI BN S Z B Ebh T 5Y, pyri-
doxal hydrochloride 234 < 35 &% 3% M 2L 2% % Jili C©
EWVWEATDH, BERMICIE NVSIZ PCG i 4k %
tolerance BRAVMEIET 5 2 &, 55 2 I L L T vanco-
mycin 5 Z LV BEABVENDH L, F L TARIE
BID X HIZLHIMTED NVS S HEHET 5720, Hi%
L TdH CLSI M4SA27IZHERL L 7275 1 T 3A 2k
REEATV, EMLBRERETIRETHE. TR
BFEARZEEROEHOAL ST, B RPHERE
WETFHROM OB D, D720, MEREIZHE
HY D HIRMRERMOR 7T REEEHIKEVWEE R
%o

BB T = - R PR THO AR T
DHENL, 7 O ORI E T > TS o7
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A Case of Polymicrobial Septic Shock Caused by PenicillinG Highly-Resistant and
Multi-drug Resistant Granulicatella adiacens Isolated from Blood Culture
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Koji Utsunomiya”, Hiromi Matsuura”, Toshihiro Yamaguchi”, Toshinori Kamisako?
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We report Granulicatella adiacens known as nutritionally variant streptococci (NVS) which showed penicillinG
(PCG) highly-resistance and multi-drug resistance and isolated from blood culture of septic patient with Pseudo-
monas aeruginosa. The patient was a 46-year-old man who was diagnosed with Behcet's disease and chronic kid-
ney failure, and underwent Bentall operation with aortic valve and thoracic aortic replacement. He was adminis-
tered various antimicrobial agents to treat unidentified fever during three months before admission. The VITEK2
system identified NVS as G. elegans, but the Rapid ID32 STREP kit identified it as G. adiacens. Additional tests of
hippurate and arginine hydrolysis were negative. Sequencing analysis of the 16S rRNA identified as G. adiacens.

Antimicrobial susceptibility test based on Clinical and Laboratory Standards Institute M45-A2 showed resis-
tance to penicillin, cephalosporin, carbapenem, macrolide antibiotics. Minimum inhibitory concentration (MIC) of
PCG, minimum bactericidal concentration (MBC) and MIC/MBC were 16 ug/ml, >512 pg/ml, >32, respectively.
Antecedent medications were considered as a cause of multi-drug resistance. Now, there is no report such a PCG
highly-resistant and multi-drug resistant NVS strain. Identification and antimicrobial susceptibility test of NVS
must be rapid and accurate because multi-drug resistant NVS like our case could be exist.
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