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Refinement of Presumptive Antimicrobial Therapy
Based on Initial Microbiological Information on Positive Blood Culture

Yosuke AOKI*

Positive blood culture represents either true bacteremia or contaminants of the normal skin flora. The
number of positive bottles, rapidity with which blood culture turns positive, and appropriate interpretation of
Gram-stain findings usually assist physicians or technologists in deciding whether it reflects true positive
results or contamination.

In the case of true bacteremia, two aspects of the Gram-stain findings, Gram-positive or -negative, cocci or
rod, are important initial findings that safely guide physicians to select appropriate antimicrobial agents.
Gram-positive cocci in clusters strongly suggest Staphylococei, and “in-chains” indicates Streptococci or
Enterococci. Although distinction between the latter two organisms is occasionally difficult, glycopeptide
should be the first choice, especially in critically ill patients. Gram-positive rods, when first reported, also
require the empiric administration of glycopeptides, and sometimes their false Gram-negative staining could
result in errors of pathogen identification, resulting in the inappropriate choice of antibiotics. The detection
of gas production by Gram-negative rods, which indicates Enterobacteriaceae, is helpful initial information to
start cephalosporin antibiotics, whereas the absence of gas would suggest nonfirmentative rod bacteremia, for
which the administration of anti-pseudomonal agents is strongly warranted. Gram-negative cocci, such as
Moraxella or Acinetobacter sp., may initially be reported as Gram-positive, so empiric antimicrobial drugs
should be carefully selected taking into account these pitfalls and patients’ conditions, and the situation re-
garding the development of diseases (community-acquired vs. nosocomial) .

The rapid and appropriate treatment of bacteremia thus requires careful interepretation of Gram-stain find-
ings as described above, and should always be integrated with pathognomonic features of individual patients.
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BB SN 5 —RIEGQNgER 2 T, Mk ks 13
YiE DL EHBZW & UL THHOBRETH D, 1B
MO EE 1T IE Y Gre D D WX B EEFEIC X DA
TH DM, FWERMEDBIRI SN A ORFREIX
FWe FRC, BERG» LEE SN DERMAEDIZE
Bt DMEMA RIS UL, RAEBEEMUEEERIZ
i TRV, ARSI e LS &, WE O
PRI T2 el 3~ 5 & s st R i g B0z 1345+
DOFERD BN, I EPHEE T ik obiEt
SR OIERERE Z S, BEESEICBNTIX
RPTZENTERY, ARTIE, EREE - K2
PEFIRILLRT O, MR 3% B MR A 12 BE 9 2 F) S
%, PIESEBEIC NI EE DY Sk &85
ZEMTEBPIZONWTIERD,

L EXWEZS

WO R PIESRIROAIZ LY, WREIZFEA
THICHIE, HO2VIRBAHLTVD EEZ X, B
AT S & 5 B H S — & (stable) &V 9 X
BV, DED, MHERPTEEA RS SRR
BOTHEGEIXERET (BE) LTnbd EEx 5
ETHD, MUY 3 v 7 Z2FIE LT BE TR,
DU SRR EEBR ALY 1 RFEN D Z LT, B g
X 76%F WA T D EOWME" BB D X ST, B
9, MR 1T ILIE — bacteremia — X R AR R & L TR
WP A T D,

MR G DTETEDER DI B N 1 T ORBIRILHIN I,
1) MR 2RI L, 2))FRBICIRE Lol & BHEE
WCHSZHELRNEEEZE HITHB LU (KR TIX
presumptive therapy &atdkd %), 3) Mphs& s
DOFIIE I HES ¥ presumptive therapy % BTG
UTIBIE L, 4) R R/ M AR O B 1
X 0 EER 95 (target therapy) 2179, &WHikEh%E
&%, HEDHETIE, 2)presumptive therapy % B
L, 4)MEFERA ORI EICUE U T target
therapy IC81 0 ¥ x %, & & 5 B OHUESEIHHE
LLTEXLNRLTHDAH, Eid3d) o, Mikss
WIANS A2 S M L target therapy IC#4iT3 2 HiIT,
presumptive therapy % #%3#(C {5 1E 9 % (refinement)
ATV TREBETH 5,

IL EREREIICEZGZHAIER

A, T LEBEHEERRE
M EsEp sy, 75 LkHEkE (GPC; Gram-
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positive coccus), 27 LR (GPR; Gram-positive
rod), 77 AREYEREE (GNR; Gram-negative rod),
B IO T AREMERE (GNC; Gram-negative coccus)
DOWTNORETEEP 2D Z LT, BERBICHL
TCRRE TNV — 7 OBARB T FICHARE L 25
(Table 1),
B. AR S EHEE TORM

— iz, Z ORFREAEWEE EORIMEE T 51l
AEMEIEE W, BacT/Alert system %z Uz ks %
VT 2 BRI I X B BT YR D % < 13 10~15 IREfH
THtEIT 25 Z LG I TWSYY, BRI
B AT V5 %41 (contamination) & # % B HFIZ BN T
% FRER 24 BER LA B & 72 2 il & A7z < 22,
LAL, BGRETICABEZEL, #Hzy F05 L
1 ARDR bd b &7z GPC in cluster (Staphy-
lococcus % sMe) 1%, THHREDHDVTEER (15—
TINRMNRE) THDZ LWL\, Candida 72X DE
BT I e TRk & 72 5 £ TORBIAFE T EL,
3~ HEET S, —EHEOBEEFRKE T W in
vitro DEER TS, —E D% < 23 20 REEILLNIC
BacT/ALERT Y& CTHitk %~ 3 Dizkt L, Candida
B 40 BRRRREEZTE L TWBY, LEB->T, B
WS E CTORBIELS & bIGE L FTE LN,
RGBS % 5 & LT HACEK group (He-
mophilus, Actinobacillus, Cardiobacterium, Eikenella,
Kingela J&) 75 8 13558 EIC X » TR IR B
Wil At TRt L e DG H DN, LWL ERE
HERRBIZBNTIFREH L EXDRETHD. L
L, I DOFHE monitoring system Z i L T
L CIEREMIH ORI AELRZNEEZ SR TH
%%,
C. HREEXEDHE

Pl 5 i 22 7% U727 b Vs B Gram Befa iz itk
PRINT D, SR LEFHY ) OARBIL
RENDZ ERHD. BRMERNET Koz 585
L, BB LA A(CO2 He) #REET 57207, KR
FMVNTHFEBROBIGENREE 5. A Ok TI,
ISR 232 1) D BRITIE, B H RO &
ZWER L, H AL (+)GNR OBAIIKEGE, ¥
faRsE—, ZVLTVT R EETEBNITEES .
D. &R LOB, £y FAHL LI Y FREBEE

2y b(HFROR bV EBRKOR bV, &2 K=4
) DS BAIRBGEE 72> TWBIEEERRA
VhTHD. VAARTT RTVERERAD N5 E,
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Table 1 Predominant bacteremic pathogens characterized by Gram-stain findings

Gram-positive

Gram-negative

Staphylococei T
S. aureus 1

Coagulase (—) Staphylococcus *

Cocci  Streptococci T
Streptococcus pneumoniae T

Non-pneumococcus T

Enterococci T
E. faecalis §
E. faecium I

Moraxella catarrhalis
Neserria sp.
Acinetobacter sp.

Enterobacteriaceae T 1
Escherichia coli
Kilebsiella sp.
Serratia marcescens
Enterobacter sp.
Citrobacter sp.

Pseudomonas sp. {
Stenotrophomonas maltophilia §

Bacillus sp. T 1
Rod Corynebacterium sp. T
0 Clostridium sp. T 1

Listeria monocytogenes T

Burkholderia cepacia 1

Anaerobes
Bacteroides sp.
Fusobacterium sp.
Prevotell sp.

1) Predictable by initial Gram-stain information (varying degree)

I ) Needs biophenotypical tests for species determination

) Gram “variable” (positive € negative)

HYE ORI R V. 24 RBHEOBE, 'y b
IRz IE Y v b NI R TEOE MIETH 5 v
eI Faicmn. L L, 14 ASDOBRGIED, B
AT e 72 &3l IR A I 23 B S A B R (V4R
A bR ) ITHAE L2 Gram BEMEEH TH D LEEIC
IFEOHEIMIEARE S . 3/4 &K, 44 ARk
ME &% %, RGO A % 72 & primary bac-
teremia < BEH . B, BT 1/4 Kbutk & @&
ZZITTH, BHFFMNICEE DR b2z e v
FEROICEOEMIER 72, L5 Z Liddens
TRERSNDZ L TH D,
E. KA MUGHEBROBES

TSR bVl LSRR 22T, Bt
URtE) 28 LT CLDM(Z V) v X< A o) ig %
BEENDEERH DN, HGNERICAER SRS
SEMER G I RIZ X - TG AR bV 1 AD A
B L R ZHE DRI RN, ZO LS RGE, i
2L, BEEHIBNME TS OIChiEEEEZR L
72y CLDM NH THEGEN D &0 5 FRIN K
BT ARETH D, BRRIIT R M S B e
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JEMEEDN DA, “HREER ML OBk A3 5K
EkafoTkD,

AA~ETFLR U e s 2% Btk o w1 it 2 2
LU CRYUEENRE R T REZ L1F, OEOREE,,
75 Qi A MR B OIR A E) 2>, QFHE LTz
WD (FOlEss 2t A THITREMNRED), D
WITHEN OBfED, @BATONEREEZ AT T D4
BB h, QRRZMERUE O Tz DO EY R
L LTANRTXEh, HTHbD,

BRI IE, BE L TV ERE RIS T 57)
BB THIUT, 2&x V4 AT D E ORI
=EEHTHD RS < D, TAUXERRHER
7uat AO—>2TH 5 causal connection ¥ 7z I%
cause-and-effect relation 23R TEX 2 Z L LR LT
HY, EBIzO, QIXFKICELZE, fEamtTgsnd
ZEME N, R, ERO@, @% & A Gram 4t
R A e Il BE 4 B 0 D ER R R BRI DD TR B,
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I #EAEHRE L TO Gram LBFRED
RN EMBEEABEA~ DR

Rk o> Gram Yo L CHEMAHEE TE 5 2
LA TH D2, RIEORIRM: D™, KM
T, BINT R X HUE ST IO W TR AR context
DR TERINRITNE SRV, TTTHERZ
LI, BYERTT A & B HERR B 2 1k iR L
TRLZETHS (Fig. 1),

% < DBYHEIT I W THIHUER S & BN kS T
AL 28 B O FE-CHE INEN 3 72 5, BRI A T
IRIESIE ORFR B ~ A7 SG W (REEIC5) Z
Lichnz, fE AL By B & ERYRE O
IRDMREEST DGR 2215 Z &bl e, FFE
AR FETIE, NS IR ~® translocation %3
e LB, &z, BRAUEBRITERIE T b AMERE &
L COMBERREICFARE~LHEITTIZ LR
L <720, BT O KRB A AR Tl Staphylococ-

Initial Information on
Positive Blood Culture

Gram-stain findings
GPC (in clusters, in chains/diplococci),
GPR, GNR, GNC

Presence or absence of gas production

Time to positivity on blood culture

Aerobic or anaerobic ?

Patients’ Information

Primary organ of infection ?
Respiratory tract
Urinary tract
Skin and soft tissue/musculoskeletal
Catheter-related blood stream infection
Central nervous system
Abscess formation
Community or nosocomial infection ?
Underlying disease ?
Diabetes, Liver cirrhosis, ESRD (on HD),
FN, Hematological malignancy
Medication (antibiotics, immunosuppressants) ?
Device (intravascular, urinary tract) ?

Prosthesis (cardiac valve, vascular graft, joint) ? J

)
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cus [ X BIMFRESD ) A7 BKENZ EN—D2OD
HMThd, AMFLY > S ERE ORI A L
R 5 3 BRI R O INUEITIE,  Pseudomonas 1T
fR&EEIND7 R EEIEHEE GNR 23535 Z &2
A, —H T, [FUMEEEMEER TS 23
HRIE 2 R O B 2ok RE TIE, S
Dpreumoniae XX Hemophilus influenzae 73 ¥ #eJEHT R %
A9 B0 R I R LTz Gram B0t B ORI
BHThHD, MICHEERZEEINLTWDICbSE
B IMLAE 2 F89E L 7e 80, BfThidE o A~y
M DIRIEE 2 ETDAENRD DM, AT b
VPR T D IR N D & 9 A [HIBRAY B IMLAE &
LCHIMEZR VBT ERH DB L ailTRE
ThHd",
A. Gram [5EE (GPC)
GPC 37 K7 Bk #E DB (in clusters) & 5 %
L BB (in chains) DWW & KT HANE —IC &
BB TH D, 7 RUEESREE & 75 ThEM:

True bacteremia or contaminant ?
Suspected pathogen ?

Compatible as a causative pathogen for
infection of the suspected primary organ ?

Need to change empiric antibiotics already
started following blood culture ?

Need other microbiological tests ?
- Pneumococcal antigen
+ MRSA select media ?
- B-lactamase screening
+ Wet mount microscopy, etc.

Abbreviations

ESRD: end-stage renal disease
HD: hemodialysis
EN: febrile neutropenia

Figure 1 Function of microbiological data and clinical variables for assessment of the pathopysiological
behavior of the pathogen and refinement of antimicrobial treatment.
Two sets of data should be integrated to narrow down the differential list of possible pathogens; then, fur-
ther microbiological tests can be added to predict the causative organism to the species level prior to spe-
cies identification and clarification of the antimicrobial sensitivity.
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Table 2 Prediction of pathgens and suggested antimicrobial agents based on Gram-stain findings of

positive blood culture

No. of correct Gram-

Antimicrobial agents of choice

2 c)
Pathogens stain evaluations/total ¥ (cell wall active)? Questions to be asked
Cocci
Gram-positive in clusters 2101/2129 98.6% SBT/ABPC, CEZ, VCM/TEIC  Methicillin-resistant ?
Gram-positive in chains/ 707/818 86.4% PC, ABPC, CTRX, VCM/TEIC  Pneumococcus or
diplococcei Enterococcus ?
Gram-negative ¢ 36/37 94.5%  SBT/ABPC, CTRX, Stenotrophomonas ? ©
others (S. maltophilia) f-lactamase producer ? ?
Rods
Gram-positive ¢ 566/584 96.9% VCM/TEIC, PC, ABPC Anaerobe ?
Gram-negative 2175/2217 98.1% Cephalosporins, Enterobacteria ? Anaerobe ?
BLI/BL, or Carbapenem ¥
Yeasts 90/92 97.8% Antifungal agents Candida or Cryptococcus ?
a) Data from Ref. 2 (J Clin Microbiol 2007; 45: 1113.) Abbreviations

b) Cell wall active agents include p-lactam and glycopeptide

¢) Determined by biochemical characteristics
d) Gram variable, or mixed Gram stain

e) Some strains are sensitive to SBT/ABPC (local sensitivity)
) Many strains of Moraxella catarrhalis produce S-lactamase
g)ESBL (+) strain is sensitive to Carbapenem and BLI/BL

MREWVRGIE, HDNEL Y ERES LN & 72 5 K
YEr, ZNENRENZHBED D D05, EHE
RS R Rk O X 9 IC i NS LR &
72 5 RYE TIE, IMEEREMER ORI #RE LToT
R ERE & L > BRI o NI HTE HOB IR B W T
BETHD. FEIRP %GO D BRI G
TIIES Bl LRI 7 R ERE OB GAEnTe
B, MRSA(AF LV Vit a7 KU ERE) £ T
BLTVCMN>ya<A )b Wik TEIC (54
aFT=)EO S axRTF RRFEOMH ZE 5
(BDENVIHER) THELERLDTHAS L, LY
Bk L # % 515 in chain OEEIE, =2V i
HIZ 72\ T2 target therapy D £ C B F#05 1E
HI7ru—LRENRbR=V Y VRERRS TS, &
WO RIBRENRTREIC /2 5. HIEET T 5 WERE T
HIULIT I ER I O FTREME SN, B ERTE & DR
O RET D, RHTERRH: L, Table 2
< in clusters {ZFtX in chains DA OEFE T REN
BH & TR (98.6% vs 86.4%) DiE Z DFTIEIN T
D HENR N, R=U U Vi 2 ERE T h UL
CTRX (7 MU T &Y ) H DWW glycopeptide 73
RSN D28, CTRX IZGEREICI BN THD Z &
M E OEMNBHER—>OMETH D, — I,
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PC: penicillin, ABPC: ampicillin,
SBT/ABPC: sulbactam/ampicillin,
BLI/BL: p-lactamase inhibitor/f-lactam,
CEZ: cefazolin, CTRX: ceftriazxone,
VCM: vancomycin, TEIC: teichoplanin

JEER B 1 i 2 Bk i o> K 5 i BRI v iU A S
T2 Z LIFRVA, ABERE OJREEGHER & TR
A BBG-9 2 W IIE OB E DS &N o), B O
Htg i A ET A Z ENTRETH D, il
FRESE B D —B) & U Tl S8 BRE IR th B A3 1k T &
1UE pneumococcal sepsis @ A GEMEIX R WA, KPR
I 5 1~2 5 A Ol 9 BRI &G & e LTG5 72
W, HURRME= BT T GEF 2, #Hik).

Staphylococcus KD B A Z RO HE, FHBd AT
VY UREELLIVEMEOLE L L TH DI
Gram Fe(ap RCIZ2imHl TE . 2Dk,
WS 25201 5 L [FIRFIC MRSA SRR B~k 2 525
LBHIZIZAF Y ViHEORREHEST D &b,
WD BIRET S MiArklkl & 72 5 (Fig. 1. A
F V) S YEHIBELET T H UL VCM 2/ LT
BIHERY, LOEXRHILLHNLY, LIL,
AF ) RSN R BRE (MSSA) 17 & 5 B e
T, VCM 35—t 7 = 2 R3ED CEZ(2 7 7
VD)) X0 SEERENRS D EDMERDD XD
¥, MSSA Th - &gk VCM TafEz fik
fe 9 5 Z & 1F maximize = 3U7c PLE b BEIE Tl R
NWZ L EFMLTRIRETH D,
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B. Gram [51£12# (GPR)

“IfEs GPR Bafh" L O &2 7Bz, ARt
FITB W THIE O W X Bacillus & Corynebacte-
rium T D, Gram Faff LTI, A& IXERHE,
BHEIEREPHHRICES LEEREERT D, K
HEBRE v 7L, WEFNWOEFETH D REMA &
WZ L RARICHRESND Z EMBL 0, HEEL D
Iz, species D% < 1XH B D WIFKEE O £ T
H DI, BEIMFERFEOFEYE & L TRALTY
LHEMNIZE N, L, BF—F VB ks o
AR L7 D72, GPR YOS %22 bind
v KA RTIMENAL — b ORGSR BEETERST S
ZLMHEETH D, FAILC jeikeinm 1T X B IREYeAE
NP 96 1L I 3 B I TAE R M 2 FE N RS O FIFE
S U2, Corynebacterium VXN T B 5 72 L%
Y LR T D O TR I Y & U8 LTtz
572N Clostridium JBIZRMEHAIETH 272, b
SbE D B box-car &S DH KRB OGO R
HEN8a1E, TTFAEZES. HILEZES 5
BITiE, KHIT X 2 HEIE B RG fk AL Rk i,
neutropenic enterocolitis (typhilitis), U5 & PRI IE 72
Y, BERINC N O R E R EAYEE R T Z L8 %
. Listeria 1% Gram Bt/ MEEOBREZ S L, Ml
PEG DRSS S o e mim # O %S, ITkito
WM AE 12 3BV T I ETRE GPR Th D -
W, INLOREOFEEERATRETHD, Hilk
fEsts & ik TROBARE L7220, GRS T R il
% LR Z 5D 86 OFITO>WT, L
BiAR bv 14 ADZx GPR Btk LA =E0 5 EGS
WG A%, RETH S 5 LRRIITE Z e
MEIZ) ATV THERE TH T, L) AR
538 % (ABPC Iz X B i Ciks%) (Fig. 2a). i
Wb E TR RS0 B MR (i L) ORER D IR TH B
ZENS N, “IEEA I ORRGTD,
il Z 1% routine I it f1 & 4D Mgk CT # e i bz
X v amEvENi s, HDVIIRZEE (NFEER DA T
b)) LSS alfEtEA D 0, FEIKEY pitfall & 72
%o IRZVEHIHRTOHIMSE & UTIX, Bacillus 3 X O
Corynebacterium % %€ 5 45 &% VCM %, Clostridium
BRED BT =) R¥E, Listeria %55 3
HIXT v E v Y ¥ (ABPC) RIS A A TNS Z
LERTHRETH S (Table 2),

C. Gram [ZT£#2HE (GNR)
RERBH DN ZGE - HEREZRAMP LTS
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Gram-negative sepsis |Z B #ICHEER S 5 B IILGE C
HB. FikLizkoig, “HAEEA(+)GNR” &Ik
Pt 22 i e s Ak, PRl 2 30E Lz
MHBRBEOWALLETHBH. ZOHA, SBT/
ABPC(ANRT B LT ET YY), TAZ/PIPC(#
VRG B BEREXRT Y )Y, B-lactamase [
FRIEAE =21 THERWVA, GNR B YE
Thiux, 1LY Gram BEHEE~OFH —RIRTH D
7 s ARMEREEHRG L TR EREENS,
SBT X° TAZ 72 ¥ @ p-lactamase ~Diiit 1k & 545 L fz
NI RIZ AR RV ERZOMBTH S, £
BRI EEC CEZ(E 7 7 VU ) 5 Sh T
D, JFEDLELTND LD REEITIZEZ M H
ETCEZ #fT L TRV, HEAMRZMEZE -T2
BN X 2 OERETH I L THTIE RV, “H
AL (=) GNR” & QWG TIZ 7 R RS
B, $RZ Pseudomonas Z 3 HETRETH D, T
H AL R R O R BRI & 1 S SRR T B W
CTEAEIN—T 2 h A A—T DR H
58 3R LD 7 2 AHRH(CAZ: ¥ 7 X VY A,
CFPM: 7 =B A, 22 E) OB GHERPLETH S,
Tk DR SNTFRERD HIX, H AEE(+) L%
BT T SRS INT IR FEBE T & [ & AL 7z i fie
W, L L, A=) LGRS, R
Enterobacter TH ->7Tz, W9 X o7 plizdb7e<
RNie, B7 = ARERGTLOTHIUE, BH
I RBIZ)E U C resistant GNR & d Zh s o
(Enterobacter, Citrobacter, Serratia 75 &) % J1 /35—
% 3 AL LD 7 = A RIEDOR G RAER LA D
LWV, ZOX ST, HAELEOH EEIGNHE O
EFEE LR 2 ITERERet o ftha %,
Segaard 51, L7 54 O wet mount micros-
copy T O3EE)M: (motility) 2 W4 25 Z & A
B O P L E LTHATH DA, EdEREn &
WELTWDY, P, HAEL(—)GNR IZIEK
- HEEMERIR A2 S5 H influenzae b5 E¥N 57
O, fElR e BT REEOS D IFITB N T
HEITRETH D,

JT4F, extended-spectrum pS-lactamase (ESBL) % B
B DN HITE S IE 2 & D Todd, ATt 23
ML LA DEG R R fAs i & BEIZ 53 B S v T 2 i
#HTIE, MEPM (2 BARA)H DWW IPM/CS(A 2
RREL/Y T ABF L) HED TN AR AFRE TG
XD 5M20EE b HDH. Gram negative sepsis
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Figure 2
a. Gram-positive rods yielded in one aerobic bottle of 2 sets of blood culture (2 aerobic and 2 anaerobic bot-
tles) from an 86-year-old man who presented to the emergency unit because of disturbed consciousness
and fever, with a long history of malignant lymphoma (Meningitis caused by Listeria monocytogenes) . Gram
stain and culture of his cerebrospinal fluid were negative.
b. Mixture of Gram-positive and Gram-negative rods in the blood culture of a 37-year-old man with severe
skin and soft tissue infection and diabetic ketoacidosis (Necrotizing fasciitis caused by Bacillus cereus) (Ref. 15).

Figure 3

a: Blood culture from a 52-year-old man presenting with leukocytosis, hypothermia, and hypotension:
Gram-stain findings were initially interpreted as showing a Gram-positive coccus (arrow). He developed
hemosputa on the 3rd hospital day, when CT scan of the chest revealed findings suggestive of an infected
thoracic aortic graft implanted 5 years earlier (Community-onset bacteremia caused by Moraxella catarrhalis) .
b: Blood culture from a 72-year-old man presenting with fever, epigastralgia, and the elevation of
liver/cholangiogenic enzymes, all of which indicated acute bacterial cholangitis: Gram stain was initially in-
terpreted as Gram-positive diplococci suggestive of Streptococcus pneumoniae, the reporting of which was
seemingly influenced by pneumococcal antigen which tested “positive” in his serum. He had been treated
with oral levofloxacin for otitis media for 1 week prior to admission. Blood culture subsequently identified
Enterococcus casseliflavus.  Positive pneumococcal antigen could be due to possible S. prneumoniae infection
of the middle ear (Community-onset bacteremic cholangitis caused by E. casselifalavus) .
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BEEDBE T, va vy, RN PN B R,
lg#E A Ik 2P 5 & o G a, MEREE S
CHANNSRE LRI GTHI L DD, Kk
72 B2 MRS BRI X 0 IR IT P AR Y NV % ikl
Itz en8¥2ENsd. LrL, MIHHE#RORT
ESBL DO EAEHEE T DHZ LI TE RV, 4H,
ESBL 7 7Ll AR B 12 & 2 17 o 1 IUE D B 134K
b OO, ERGHEINEED 7.3%% \5® 25 & OFGED
WMERHY, Rz, FEHREHEEY, JREHT—T )L
g, BAIEEERT 0D 2 FH TR TITAM MR
& DT IEGIEDTREME S ERTRETH D L2
BEhTnsd?,

D. Gram [ETERE (GNC)

Z @ Gram Bt RE 2 23 2 9% FRUA i v L R
HNTWD, HhEYE & UCTiE, Moraxella catar-
rhalis PHEETH D5, KRB IXKOEBRISE DR KE T
HY, BEEFLED Gram BEIc R E->TRZ S Z
EMHBIH GPC LM INDZ LB HDH. M
catarrhalis 73 H UE % 523~ 5 H 413 H & B 58,
7 R B SR S RE 2 MK & 9 D B ILAE 12 B WD ik
BT DBLERD Db AN,

W5 PN B 13 T GNC &R 72 358501, Acinetobacter
WWEDHIIEZEEES . Z OB S GPR & [HFRIZ Gram
variable EFRENTEY, Gram Biticfiash s $
BB GPC L LTHESINDWEERD 5.
W8 DRI IR YIE T IR EE 380 LR S 54,
Zoytatk LBk, BXOBERLEREE L TOMKR
B I Bk & (Enterococcus) & B S h 352,
Acinetobacter 1343k SBT/ABPC [T /&2 M %R 3 72,
Enterococcus & % % HAVIEIEEGIEREIE & LTl
& iz SBT/ABPC 23 AT RR L Ic BEH H
Blbd s LBbd, JoLBEEZTIUE, BEk
HikE&EE 9 GPC (%) 7201 TVCM fittk, SBT/ABPC
BB LS EE ORGERE TIXd » AR VR
B — 2 % BLIe 382X Acinetobacter %5t 5 RN&E T
»H%.

s 4

FoaE

IV. ##I1EER D misinterpretation 7\ & (X

Gram B a7 B OMRFIUZ BT, Gram variability
EWVS R AR L TBLENRH D Bacillus 3
X O Clostridium W FZEEFEINZ I3 TiX Gram Fiikic 4
ELHETH D0, B O RIRIE (7 ZRFHT A
FVIRAE) T peptidoglycan layer, 3L UNZDHNE
? S layer OIEHEALIZ X ¥ ethanol decolorization {ZHT
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THZEMTEY Gram BEEIZHE Y, FIHIIz GNR
LIRRTDZ MDD, F A DR U & IAE
%72 5 Bacillus 12 X 2 ¥EAEPER I 269 @ Gram
variability D k% Fig. 2b {ZR77
Acinatobacter 1% Gram [EMEERE O e % B9 25 28,

ethanol (T & % crystal violet D i Az #EPTME:Z R L
(under-decolorization) , Gram FiElic s hd Z &
BRI SN TNWD W Kiic X 2 #2230
Gram PR & LTt Shvie 2 & Cifigsakigg it
BEEPHESNF P D H VY, EezET3, =
DOFEMBHEFIIAPTH B8, FBEOHLIE Morax-
ella 3 X O Neisseria 1IZOWTHEbTNDE,
Gram stain reporting {289 258 EDREEZ A TD,
Gram variability ¥ 7z 1% mixed Gram stain 23[5H & 72
% DI Bacillus 3 X U\ Acinetobacter 12 X % b DH%
WA JEpRiAE L > Y BRE S GNR, GPR, GPC
in clusters & L TG Szl bH 5, LiL,
IR R E & A& & ¥ 72 Gram Yufa report-
ing error OMEEIX, Staphylococcus, Pneumococcus,
Streptococcus ,  Enterococcus ,  Enterobacteriaceae ,
Pseudomonas % € & F B R E %[5 < stg & LTt
WTH 2%[i#TH VY, Gram ¥:{t interpretaion
error WREF FPHRICEZ BT/ NI VW EHE S
v(‘ I/ N 5 13) .

V. EH 87

A. fE il 1

SEZKME R TS 52 B, R, (G
B, Yav ZRETAB LR oTe, BEIXZRL, Ml
BB LRBO P ol R bICIERE TS h
Tett, Wi BUiE iz LT CTRX (27 MY 7%V
VBB ST, ABER HIC Mg B & 05kt & 72
D, “GPC by LI hien, [FER
% Moraxella catarrhalis (Fig. 3a) TH YV, WEEH
T 52 L XY MFE~D M. catarrhalis D12 A IEA
BThrEHESNT, oL 5T, KX
Gram %t {4 @ ethanol i A iCEP I 2 H T D7D
“GPCE” tEZEx bbb LEbhd, KEFIX
ABE 3 HHICIZE Z, Wigmdicky, Bas
LTCTHT D KNk graft TG 2 R 72 LN 220
LicbEZ bR RERD .
B. JE i 2

fili S 35 & ONIRZEGIRR D BEAE AT D 72 Bk Bk
B EEE S BT ABE L, ITHREREEE DO EAH%
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AT, AREBEIFZABERTNIC 2P E % (R ERP)
DlOEEHRER TLFX(LR 73 %4 )
500mg/H % 1B & G I Tnie, SPEIHERRYE
MEEDIL SBT/CPZ(AN R B NE T+ TV V)
DOEGREAR I N T2, ABRROILERE 2 &y b
ATHMME & 722V, Gram-positive coccus T
ERERE, LS &) 2 (Fig. 3b). Ml 28 BRE 1T HF%
PNIRIFTE R 2R RN T, HERME L& L Thik
i B IZ DWW T R EREHUR GRPPURF » ) 28
HELIEZABEETHo. L2 L, ABERET
LVFX 2R L Tz Z &, FiRBIZINERYE T
BT L XV, Mk X IIMKEEEY, <=
U VIR D I N—FTHHNT VEM IZERE L.
ARt 3 H EIZAE X Enterococcus casseliflavas & [7] %€
SN, BEZUBRICESEHERKEZABPC(T B>
VINIZEE L, REFO “IifERE PR 23,
R H KR EHE & U CTRUE S LBl 98Bk 2 sk LT
W3 ERETIE, [GPDC BD B +HUE M
T b IMEEFEAR S OFPUTIZE RO ZERNEETH
%, EWVWHRRITETIEN TH - T,

VI. % B

Bacteremic sepsis (35t & 3 Y 72 T SR
MR ENBZNEHITITMED TYRAILRTH D082,
WA AR L BYIEE O L) PHERE <
WETDHZERARETH D, AR Tib7% GPC
DO DEHERE, GNR OFR A AH ZEEDOH
DR, XV Gram B fa T i O interpretation
error 27 TENZRH# L LT, ZDHMHANIL
EALRE 2 R T2 ERBELE Bbh 5,
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