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Streptococcus & M O° H. influenzae O 3EHNEZMEE IR TH O, MR

DPS192iX, BLNAR

(HABD) 12X b —80C THRAFE N7z, Streptococcus & 68
¥k & H. influenzae 78 ¥k%& il L 7= (Table 1), Wt [H] 5%
1%, 202149 H £ TORMKIZDO W TIE MALDI Biotyper LT
(VA =D EREH) (54T —nN=V a4
12T, ZNUEIZ MALDI Biotyper Sirius (7 )V 4 — ¥ ¥ %
YHREM) (5A TSV ==V ar]1l) KT &
B, Streptococcus pneumoniae & Streptococcus — mitis
group DFEHNIE, F 7 b VKRB ONRT TR Ak
A L7z, 72, WEEHEEE L < H influenzae ATCC
49247 R L7z,

2, EH|IRRS MR

1) Streptococcus J&

PRAE IR 2 E LRI R B (HA BD) 12T 35C + 7%CO:
TR L, — AR AE L7 Tk % R A B ik 12 €
McFarland No.1.0 IZAH4 9 2 Wil Z i3 L 7zo DLTITRT
FEC XY 22 IR RER, KIEA O MIC ZllE L, st
LD MIC =1 EE—BEEROH 7 T ——HFz RO,

2) H. influenzae

ARtk Z T2 2L — MERKH (HABD) 12T 35C -
7%CO, T—RIGAE L, —PEMRACRE 28 L 7o Wbk & Dlm A= B A
HWAKIZTANE 7 4 VAHESIER H R (TS5 5 WK
EIEEL 72 DFIORT L) 22 R 285, #4535
DOMIC 2B L, WHEEOMIC+1EEHERFD T
T ——HEE KDz,
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Table 1. Strains used in this study

Streptococcus spp. n H. influenzae n
S. pneumoniae 16 BLNAS 13
S. mitis group 10 BLNAR 54
S. anginosus 5 BLPAR 10
S. constellatus 3 BLPACR 1
S. pyogenes 11 Total 78
S. dysgalactiae 13
S. agalactiae 10
Total 68

BLNAS: B-lactamase negative ampicillin susceptible
BLNAR: B-lactamase negative ampicillin resistant
BLPAR: B-lactamase producing ampicillin resistant
BLPACR: B-lactamase producing amoxicillin-clavulanic
acid resistant

OAE

12HI2s—br 7432 S CEBHMLY) 12
APLT R - ANEHFTY AL FF25 R CGRWHLE) %
0.38 mL il 2 $EA &2 PERBR AR 2 R U 72 2
T L72EW 25 WL 2N A A ERE L, FIA4 T L —
b SRBF EP34 (SRAFAILZ% EP34) 1247 #%, DPS192iX
IR L 720 B, Wi 25 uL O#FRE K U EP34 ~ D 4iE 1,
HB R A 2 2L —F — A~ — F 192 CRBHMES)
WCTEML 72 &3H o MIC 1& DPS192iX 12 & ) 5328 A
A5 1S HEIME S, MIC+] HAE—BEROTH T
T ——FHROFHIZIZ T Y FRA ¥ MIZBIT B MIC %4
L7z (35°C - 22 W51 o

@)%t

LW 2 L 2 A ML T - NEHTY AV
W CGEMHMES) 1mLaMAikzIas—erbr743av
G CGRIUMEE:) 1z, AW E Uize B miK
K54 71— %W KDE 5, 6(3MFt%, KDE 5, KDE
6) %7 x)VIZ100 uL 245 L, 35C - 22 BpREE & L
Too HigEfh, HALCTHIEH O MIC ZE L2 HORE
i, v x VOREBRPEE 1 mm U Lok svidibEw
DOEAD T mm £ ThH - THLEIE 2 @D LB 7%
BExRBEEE L

AR b IRP e DIESER I, =2 ¥ G (PCG),
7Y¥Y) Y (ABPC), TEXFI YUY - 2575 V8 (A/
C), Tv¥IY v - ZAUNTZ I N (S/A), ERFIY v+
Ny 5 n (T/P), £ 3)% A (IPM), AU X% L
(MEPM), FY <% 2 (DRPM), £7 7 Z u )L (CCL),
t74+5F3 5 (CTX), 7 Y 7%V (CTRX), &
7%V 4 (CAZ), 7 =¥ 2 (CFPM), =Y 2u~<A
v (EM), 751 z2u~<xA >y (CAM), 7Y Au~<A4
¥ (AZM), 3 /%4 279) Y (MINO), usA7z=
a—) (CP), L& 7uex¥% v (LVFX), ¥y 7urzua¥
#3 v (CPFX), ®¥ vy 7u¥¥3¥ > (MFLX), Nraw
£y (VCM), 2V v #<4 > (CLDM), YA VYU F
(LZD), ST &#l (ST) TH Y, 7L A 7R A » i Clinical
Laboratory Standards Institute (CLSI) M100-34th Edition”
BRI L7 27 T ——FEOFHM I BT, DPS192iX
DSEENE DD B} BE AN DA % Very Major Error (VME),

DPS192iX AT 1 7> 2 b B 52 28 [& % 0 35 & % Major Error
(ME) & L7=

3. H. influenzae D458

H. influenzae OVERET X, WHEEICHBITS ABPC & A/
COMICRUt74F—¥F4 A7 (HARBD) I2&2%B
Iy —YRBOKEIZL Y e L7z, ABPC DO MIC =
dug/mLr2oBI s s~v—¥Htaepsrs~—¥HHt7
Y ¥ ¥ vigtkE (BLPAR) #, ABPC ® MIC = 1 ug/mL
ORI I—ERUEER T I I —ERET VDY
~iigtE (BLNAR) #, ABPC ® MIC = 4 ug/mL 2 B 5
7y —YGEMICMA A/C=8ug/mLE2pI s y~—=%
M7 EXRT ) v - 2575 VEIYE (BLPACR) #., %
NUNE R T 7 5 ~—FEtkT v ¥ Vg (BLNAS)
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1. Quality control (QC)

H. influenzae ATCC 49247 » MIC i&, ABPC : 4 ug/mL,
S/A 14 ug/mL, T/P: =012 pg/mL, MEPM : 0.12 pg/mL,
CTX : 025 pg/mL, CTRX : 012 pg/mL, CAZ : 0.25 pg/mL,
CFPM : 1 ug/mL, CAM : 8 ug/mL, AZM : 1 pg/mL, CP :
=0.25 pg/mL, LVFX : =05 pg/mL, MFLX : =025 pg/
mL, ST : 025 pg/mL T & Y, CLSI M100-34th Edition”
12T QC Range 2SR E SN TV B HANT VT 1L b FFA HiPH
HNTH o7z

2. MICH1 EE—8FE, H7dU——HFE

Table 2 I2&—HHEERT

1) Streptococcus )&

MIC*1 H&E—FRILETOEFTIT% U LEZRL, B
IR G o sz, 7 T ——FFEIZ CAM T 9I0% L
TE& o720, VMEWRR OGN o720 AZM & CP %2
NZ 1 Streptococcus pneumoniae %1 #k3> ME %7K~ L 72,
F72, 7 0I5 4 FRPUESEICHT MM E» S RE6
e[, CLDM Tl oMM, LVFX Tl 5 KM TH
L7 —75, 90% LA EOBRNIHEZ RS ETICELL
R, ~27 a9 4 FREET 17 KEH 2L E, CLDM T 20
M), LVFX T9MEMITH -7z (Figure 1A).

2) H. influenzae

MIC +1 & 7#& L IPM % B & TOHHIT 0% UL
ZRL, MAQRFLFERPIHEONZ, 7 T) ——FHFiG
ABPC, A/C, CCL, CAMT90% L. FZ-~L, A/CHT
S/A, CCLIZBWT VME REnE 1k, 7TH, 2K
RoNi, 72, CCLTIMME AR 517z BLNAR #
M O°BLPACR #k @ ABPC fiif 4 13 #x 9 Wy [ T 3 L,
BLPAR #® ABPC fif P& 48 8 BEf T L 720 — 75, 90%
PL o BLNAR #J O BLPACR ¥kt 2 783 F TLlo2 L
7o HERIE 20 g1, BLPAR #1314 T3 - 72 (Figure 1
B)o

%z =

Streptococcus J& J& U H. influenzae & 3 \F % DPS192iX
OMERBIEIRT IR & W UBEAQ BRI CH - 7278, —EoFEAFIC
BOWTIEE—BEMEWHI 2] 5 7z Streptococcus J&IZ
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Table 2. Comparison of the susceptibility testing between DPS192iX and reference method

Streptococcus spp.

H. influenzae

Agreement (%)

Agreement (%)

Agents VME% ME% Agents VME% ME%
MIC (£1) Category MIC (£1) Category
PCG 100 100 0(0/1) O 0/67) ABPC 949 83.3 0 (0/43) 0(0/21)
ABPC 98.5 100 0(0/1) 0 (0/67) A/C 96.2 34.6 3.8 (1/26 0(0/38)
MEPM 100 98.5 0(0/1) 0 (0/67) S/A 96.2 91.0 219 (7/32 0 (0/46)
DRPM 100 100 NA 0 (0/67) T/P 100 100 NA 0 (0/78)
CTX 100 100 0(0/1) 0 (0/67) IPM 859 100 NA 0 (0/68)
CTRX 100 100 0(0/1) 0(0/67) MEPM 96.2 100 NA 0(0/73)
CFPM 97.1 100 0(0/1) 0 (0/67) DRPM 93.6 100 NA 0 (0/66)
EM 100 9.1 0 (0/36) 0 (0/29) CCL 949 85.9 4.3 (2/47) 3.8 (1/26)
CAM 985 89.6 0(0/33) 0 (0/29) CTX 98.7 100 NA 0 (0/77)
AZM 98.5 95.6 0(0/37) 34 (1/29 CTRX 974 100 NA 0 (0/78)
Cp 98.5 98.5 0(0/10) 1.7 (1/58) CAZ 949 100 NA 0 (0/77)
LVFX 100 100 0(0/11) 0 (0/56) CFPM 98.7 100 NA 0 (0/78)
VCM 985 100 NA 0 (0/67) CAM 100 872 0(0/1) 0 (0/61)
CLDM 97.0 100 0 (0/44) 0 (0/23) AZM 98.7 100 NA 0 (0/77)
LZD 100 100 NA 0 (0/68) MINO 100 100 NA 0 (0/78)
Cp 98.7 100 0(0/1) 0 (0/77)
LVFX 100 100 NA 0 (0/78)
CPFX 974 100 NA 0 (0/78)
MFLX 98.7 100 NA 0 (0/78)
ST 100 91.0 0(0/18) 0 (0/50)

Underlined numbers indicate less than 90% in agreement and 3% or more in ME%, respectively. In VME%, underlined num-
bers represent the presence of discrepancy regardless of the number. VME% represents the percentage of strains that were
susceptible by DPS192iX but resistant by the reference method. ME% represents the percentage of strains that were resis-
tant by DPS192iX but susceptible by the reference method. PCG: penicillin G, ABPC: ampicillin, A/C: amoxicillin-clavulanic, S/
A: sulbactam-ampicillin, T/P: tazobactam-piperacillin, IPM: imipenem, MEPM: meropenem, DRPM: doripenem, CCL: cefaclor,
CTX: cefotaxime, CTRX: ceftriaxone, CAZ: ceftazidime, CFPM: cefepime, EM: erythromycin, CAM: clarithromycin, AZM:
azithromycin, MINO: minocycline, CP: chloramphenicol, LVFX: levofloxacin, CPFX: ciprofloxacin, MFLX: moxifloxacin, VCM:
vancomycin, CLDM: clindamycin, LZD: linezolid, ST: sulfamethoxazole/trimethoprim, NA: Not Available, MIC: Minimum In-
hibitory Concentration, VME: Very Major Error, ME: Major Error

B L CAM O 7 I ——FHI1F 90% Kii TH - 7275,
50% % T 90% O BRI PE 2 7~ L 72 MIC (MIC50 - MIC90)
&, DPSI92iX TZNZMN 1+ >16 ug/mL, WP TO05-
>16 pg/mL TH H, DPS192iX 12 & 0 #4677z MIC 134518
& R LB AR S e, L, MIC*1
AT 985% L BIF ik RERLTBY, 1E0OME
HAHFT) —HEIEE L2 BRI T ISR o2k
ZZoN72e E512, AZMIZBWT ME 2518 (34%) K
SN, FORMNIEHES 2 TIE %2 > 720 H influenzae
BT A IPM © MIC*1 82— 313 90% i TH - 72,
IPM @ MIC50 « 90 (& DPS192iX M OS R HEE & H 121 - >4
ug/mL TH 1), DPS192iX &xtRED MIC (XS &£ 2 5
N7, F72, —MOHEHRIIBWTIIEIROFEE 238D, W
FEICBOTIRIEFERM & H5E L7257 DPS192iX 12 & % BB
EBIIRBRELHNELTBY, WHM CIREs 4 U ERE L
ol BT T ——FFN90% Kili TH - 72 CCL » MIC
50 - 901X DPS192iX RO & b ICH%ECTh b, —ED
AR S N h o 720 —77, ABPC, A/C, CAM @ DPS
192iX {Z3B1F % MICS0 drf i & g L, 1 35K 2sH

5N7ze EHITA/C, S/A R CCLIZBWTIE VME 298k
RO, WETETZHD2ICOMD ST, DPS192iX (2
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IDHBPHEICL ) BREREEHEIN IS EF O Y
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IHLDHBE LR TE7, DPSIN2X IR OBEZ 7 =)V
DOEEZELE LTELRDHEEZRHLTED, —HBIEANIC
B TIEZ OFERIBBEES AN —BO—HTDH 5 WHELEHNE
Z BN, X512, S/A 1 CLSI M100-34th Edition (2 38 \»
T Intermediate (I) ®HEA % <, 1% OHME ) VME
DEAITESHIZHFLG L2 EZ bz, Rz EBF % DPS
192iX OPEREFHIIC T 5 2 F TOHEYY N X % &, MIC
=] FAE—FEIL 85.7%~100%, H T IV ——FFIX T7%~
100% TH D, FxOFREMA—H L TWnbBE, /IEBIZ
ESBLAREDB I 7 & ~—YREAREMMEHMREICBWT
CAZ®RT3IH ¥ (AMK) @ MIC 25K < A%, T
#1513 Aerococcus urinae 23\ C CTRX % LZD @ MIC
=] FEFEMONMAINICH 2 2 L ARG LTV D, AR
FIBVTH —HOFEH TRV —FEEZ/RLTBY, DPS192
XTHHTATL— Oy o VIBRR AR DR E O 3H D
MIC @ NAT & DA G- 2 AR E 2 b, Wil
et k@ﬁﬁaﬂiﬁ%f%é LEZ 5,

KERMEIENG (FDA) &, #i7z % AR Z R
KO DVEREIRIE L LCR Bk L, H 73 —HE—3K
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——ABPC BLPAR (n=10)

Detectable time for resistant strains

The relationship between culture time and the percentage of strains whose MICs were regarded as “Resistant” by CLSI 34th Edition.
In Streptococcus spp., the resistances to LVFX and macrolides were confirmed at 5 and 6 h of incubation, respectively. The resistance
of Streptococcus spp. to LVFX appeared earlier than other agents. The detection time for 90% of resistant strains was over 17 h in mac-

rolides, 20 h in CLDM and 9 h in LVFX (A).

In BLNAR (including BLPACR), the resistance to ABPC appeared at 9 h. BLPAR strains showed resistance to ABPC at 8 h. The resis-
tance to ABPC appeared earlier in BLPAR compared with BLNAR. The detection time for 90% of resistant strains was over 20 h for

BLNAR and 14 h for BLPAR (B).

*The time when 50% or 90% of strains showed resistance to each agent.

FAY0% LLLTH S, ME OEIEGH 3% KW THbH, BERN
HRBADHRBEED 10% K CTH 2 HF R EERD TN DY,
VME O FFMi 2581, BEEICH W72 PEdk o Buz A G s h,
B L b 8 HROMERIULETH S L ED TV 5, FDA
WAL TV AKIETFT— 212 % &, HryoRHN Uik
ERTHP B HOY;E, #HH S5 VME 3 0% (95% 151
X © 000~740%) TdH 5. AKkad i L 72 Streptococ-
cus & K% O H. influenzae (33N OIEANZB W T DL
R L %L, ZVBDTATHTH 72 (Table 2)o L
L, %2 H influenzae ® S/A 2B W Tl VME O E 45
21.9% &, 48 KRIZHBIT 5 95% 15 HHIX [ 7.40% % #8 2. 5 #F 5
THY, SHROMETH S,

<7054 FREHER X ) o JwHEE, p5r s
LRPIRER S BB R = V) Vit Streptococcus & &S
JEDERICBWTF— KT v 7 ThHhDBH, HEMMELINEA
ML o TWBEY™Y, 2070, TROSHEIED MIC 7

WNH T 2 2 L3R4 F iR E I B W CIERICRE
‘NEVEEZZ LML, SROMEIZHBWT, Streptococcus
BO~< 27 v T4 FRVUFSEOMEIE 22> © &5 6 FEfH,
LVFX i P13 5548 5 BE TR AT RECTH - 720 —H, 90%
YL EOBD I EZ RTICIE~ 7 0T 4 FRIURIE T 17 e[
P, CLDM T 20 K[, LVFX TORMET L I & DR
& 17z (Figure 1A). H. influenzae 1< B \» T 1, BLPAR
¥ ABPC i 74 %° BLNAR #: & O BLPACR #: @ ABPC Tiif
PEE L, PRSI TS 5720 ABPC BTN A/
C & H. influenzae DT % R $ % L CEE R IEHF T
&, DPS192iX 12 & WM MICHIE E BT 7 &~ —
PRE L 2 RG22 & T, WA O ICEHIRT
EnLEZ6N5, LA L, BLNAR BRD 90% LL F 131528 20
e AR I ABPC T MEAS LT 5 2 L AR S L (Figure
1B), DPS192iX |2 & % Streptococcus J& & O° H. influenzae
2B 5 MIC OREREIYMIE L —HEOM I BV Tl A
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ThHURMEATRIE SN 00, HEREICBITS T
Bl & L CofMICIEEEDS D ), SHOE % 5 BE a5
BThHb,

BLNAR @~_=3V V#E&&EH (PBP) 3% 32— N9 5 fts]
WBET RICETAERICLY, EHANOBMEIMETT 22
ETIFMHAL T 5 2 & AL 8 L Tw A, Ubukata 571
ABPC : 1 pg/mL % 7R3 HRICIE, fts] 15T O Arg-517—His-
517 283 5 i Asn-526—Lysb26 ZEOWITN%Z A L
72, WhWwb Low-BLNAR 25FfEd 5 2 L 25 LTHBY,
ARMEFIZHBWTIE ABPC O MIC = 1 ug/mL 92 B 527 %
~— YRk E BLNAR &@# L 72, 21 T CLSI X H. in-
fluenzae O FHH| K& E#Ek & L T, Haemophilus Test Me-
dium Broth (LLF HTM ¥;#h) % il L7z H#: (HTM i)
ZHAELCE2H, BEUOEIRZUT X 2 HE DW=
HREM SN T Wiz, —J, HALSE 40 HTM B
DANTFORbYIZH T Xy e LTERBRNEZ 2~
5% WM LRz MiHd s L 2L <BY, ANER
HTM Lkl L, B 57 % 2 RZPHED MIC 23 < % 16
MAH o7 ERRESINTWEY, Thbb, HARILEHE
PRIV HNR RO FE2S, 2N E T HTM
FETIEMI 2SN T - 72 ABPC @ MIC 1 pg/mL (S) %
2 ug/mL (I) f3E® Low-BLNAR %ROBIICH I TH % &
Er oMb, AME THH L7 BLNAR 54 ¥k, %) B8
2 TMlsE X7z ABPC @ MIC % 1 pg/mL B 13 2 pg/mL
Td o 72 LowBLNAR B IZ 21 Bk T 5 720 2 1 5 Low-
BLNAR 2313 %5 ABPC ® MIC —% % (1 ng/mL ¥z +1
B7%, 2 ug/mL Bkl —147%) 12 100% T3 ), Low-BLNAR
ORHIZB VTS DPS192iX (12X 2 MICHIZ AN TH 5
EEZONI, 512, CLSIIZBWTH M100-34th Edition
X0 AR R AR o ik & Wk, BRI IC NAD
DEMENT=H T A PHHERIND L9127k > 72, DPS
192iX % 7277 13 CLSI M100-34th Edition |2 & #4iL L
il e LCRIHRECTH B & & b2, WX 2 HE)
I X ) AR T o MIC it AHlicw 53462 L
HUREE 72 B

— 75, A¥iEt <& H influenzae O Wit 14 8% 5% % ABPC @
MICE 74+ —¥T 4 A7ILBBTV I~ —EREBED
MRIDIELTBY, BET LV TOmRMERT -8 & 2
7 BATHEER, ARG TR L2 HHkIZZ < o3EHNH LIk
WTH o720, ERRIZBIT 5 DPS192iX O 3 2kl
ERES TSI TE TV AR VEICOVWTIIEETRETH
5o

ARENIC X Y, DPS192iX % H 7z Streptococcus J& K Y
H. influenzae O IEFEZMEAEE X, H influenzae (28 W T
—EBDFEHIT VME 25V D0l oNn 72 b 0O RIFTH
5 Z EAHERR S NTze WY 7 5 E BE 0 B E S JEAI I 1
I oFERBICINT TiE, SHBELR LM RO 5N L,
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Assessment of DPS192iX for susceptibility testing on both Streptococcus spp. and H. influenzae

Keisuke Nishikawa ", Kenichiro Ohnuma" ?, Mari Kusuki” ?, Nami Ishida", Saori Kobayashi"”, Masako Nishida”,
Sayaka Matsumoto", Natsuki Yoshida", Ryohei Umemoto"”, Goh Ohji"” ? ¥, Takayuki Miyara?,
Takamitsu Imanishi”, Yoshihiko Yano" ¥
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?Department of Infection Prevention and Control, Kobe University Hospital

? Division of Infectious Diseases Therapeutics, Department of Microbiology and Infectious Diseases, Kobe University Gradu-
ate School of Medicine
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We evaluated the performance of DPS192iX (Eiken Chemical Co., Ltd.), which determines MICs hourly, on both Streptococ-
cus spp. and Haemophilus influenzae. Sixty-eight Streptococcus spp. and seventy-eight H. influenzae isolates were used in
this study. The concordances (within +/—1 difference in each tube) were >97% and >90% (except imipenem) on Streptococ-
cus spp. and H. influenzae, respectively. Conversely, very major errors were observed in some drugs, including A/C and S/
A on H. influenzae. Moreover, we noted that the resistances to levofloxacin and macrolides of Streptococcus spp. were con-
firmed at 5 and 6 h of incubation, respectively. In H. influenzae, the resistance to ampicillin of BLPAR and BLNAR/BLPACR
strains was detected at 8 and 9 h of incubation, respectively. The results of this study suggest that susceptibility testing us-
ing DPS192iX might contribute to the rapid detection of resistant bacteria.
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