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The Magic Bullet in the New Millennium-cause for optimism?

Chairman, GlaxoSmithKline plc ~ Sir Richard B. Sykes

The concept of the Magic Bullet was first proposed by Paul Ehrlich, one of the outstanding
contributors to the modern science of antimicrobial chemotherapy. In 1906, referring to someone
infected with a bacterium, he said “it will obviously be easy to effect a cure if substances have been
discovered which have an exclusive affinity for bacteria and act deleteriously or lethally on these
alone, whilst at the same time, they posses no affinity whatever for the normal constituents of the
body and cannot therefore have the least harmful or other effect on that body. Such substances would
then be able to exert their full action exclusively on the parasite harboured within the organisms, and
would represent, so to speak, magic bullets which seek the target of their own accord.

This approach to infection has been pursued for the last 90 years with considerable success
through vaccines and antibiotics. In the new millennium there are grounds for continuing optimism
in the hattle against infectious disease. The advent of genomic techniques combined with bioinfor-
matics enable us to understand in unprecedented detail the role of genes and their i vivo function.
This new understanding allows drug discovery to be driven by genetic targets enabling agents to be
developed with exclusive affinity for bacteria but without affinity for man. So Ehrlich’s criteria can
be fulfilled more specifically now than at any time in the past.

The new scientific environment is timely because antibiotic resistance is now a global issue.
Containment of resistance is important but restriction of drug use is unlikely to reverse the trends
and new magic bullets are continually needed to keep pace with microbial diversity. With the
exception of the oxazolidinones, there have been no new classes of antibiotics for over 30 years.
Unless we continue to invest in new research techniques to develop new medicines, microorganisms
may gain the upper hand and in some clinical situations, no options will be available for treating
patients with highly resistant pathogens.

Drug discovery has changed steadily in the last 30 years from the largely opportunistic approach
to more rational design using structural techniques, better understanding of underlying mechanisms
of disease and bhases of drug action. The key benefits of genomics include the ability to mine DNA
data for potential new targets. The sequence for the human genome is complete and sequences exist
for numerous bacteria now. Novel techniques, including text-based searching, are being applied to
DNA and these are suggesting new relationships among and between strains that had not been
apparent previously. This has led to a better understanding of virulence mechanism and of genetic
expression by bacteria within the host. From this understanding, new targets are becoming known
and amenable to inhibition thus providing novel magic bullets.



The extent to which bacteria share their gene pools is now becoming apparent and has led to the
proposal of ‘genomic species’. Strains may now be grouped by gene expression and biochemical
mechanisms of diseases can be uncovered, thereby identifying novel drug targets. Functional analysis
of gene products may further help us to understand the molecular pathology of their roles in
biochemical pathways.

All of these new techniques should lead to novel anti-infective agents and also to new immune-
based approaches, including therapeutic vaccines and improvements in current vaccines. Novel
techniques also contribute to improvements in diagnostics that may lead to more appropriate
prescribing of current antibiotics, focussing valuable medicines for the right patients, or eliminating
the possibility that some infections that could be present and so reducing the need for empiric
prescribing to cover all possible pathogens.

There is therefore considerable optimism that all of these approaches will lead to novel measures
to counter infections. We need other processes too, many of which are non-scientific, so that the
benefits of new therapies can be brought to those who need them. National policies, costs and
infrastructures, still restrict access to new medicines in some countries and so, in parallel, new ways
need to be devised to ensure that global benefit can be gained from the new opportunities for tackling
infection that new science offers in this millennium.
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New Approaches to Developing Antimicrobials for Resistant Bacteria

Herrman L. Blumgart Professor of Medicine, Harvard Medical School Robert C. Moellering, Jr.

The rapid emergence of bacterial resistance has led to a need for developing new antimicrobial
agents-preferably drugs which attack novel targets. Unfortunately, the older methods of screening
soil and other natural materials for antibiotic-producing microorganisms is rapidly losing its effec-
tiveness because antimicrobials produced in this way already address most of the easily accessible
bacterial targets. Thus new methodology is needed. Genomics is a very attractive tool for finding
new antimicrobials. One might use genomics to discover new antimicrobial targets or to develop
techniques to find genes involved in the production of antimicrobials from organisms that cannot be
grown or cultured. Genetic methods may also be used to produce new antimicrobials and to alter
yields for antibiotic-producing microorganisms or to develop antisense strategies. Unfortunately, it
is not that easy. Many of the essential genes in bacteria and other microorganisms have significant
homology with mammalian genes. This is also true of a number of the currently available antimi-
crobials so looking for totally unique genes in bacteria, for example, would have meant that many
currently useful antimicrobial agents would never have been discovered. There is a real need for
better methodology to define the precise amount of homology that indicates cross species toxicity;
and which, on the other hand, leads to conserved function across bacterial, fungal or viral species.
Moreover, once an essential gene is discovered, it is necessary to identify its gene product and to find
specific inhibitors of that protein. Given these challenges, it is not surprising that most of the new
antimicrobials currently being developed are being developed by more “standard” techniques.
These include the development of novel “classic” antimicrobials; chemical modification of current-
ly known agents to overcome resistance; development of potentiators of known antimicrobials;
development of inhibitors of new targets in bacterial cellular functions; development of inhibitors of
genes relating to pathogenesis; and the development of anti-sense nucleotides. Quinupristin/dalfo-
pristin and the oxazolidinones represent recent antimicrobials that have been developed by more or

¢

less “classic” techniques. The oxazolidinones are interesting, however, in that this class of com-
pounds was originally developed for its ability to inhibit monoamine oxidase and was only discover-
ed to have antimicrobial activity accidentally. Combinatorial chemistry provides a powerful tool
to screen millions of compounds for antimicrobial activity and may be used in combination with the
“classic” methodology noted above. Chemical modification of currently known agents to overcome
resistance has led to many of the beta-lactamase resistant beta-lactam antimicrobials and is current-
ly being used to develop compounds such as the glycylcyclines, ketolides, and a host of new fluoro-
quinolones. Agents such as beta-lactamase inhibitors and other inhibitors of enzymatic modifica-
tion of antimicrobial agents have had a fair degree of success in potentiating the activity of older
antimicrobials. More recently, inhibitors of bacterial and fungal efflux pumps show promise as
potentiators of currently available antimicrobials which are targets for efflux. A great deal of work
is going on to find new targets in bacterial cellular function. In addition to the genomics approach
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noted above, current work is being carried out to find inhibitors of novel steps in cell wall synthesis,
to discover inhibitors of tRNA synthetases, to utilize and modify peptide antimicrobials with cell
membrane activity, and to find inhibitors of genes involved in the survival of bacteria in non-log
phase growth. Antimicrobials targeted against the pathways involved in quorum sensing also
represent agents directed at new targets. Finally, the potential to develop more effective anti-sense
oligonucleotides is being actively explored. The challenges provided by resistant microorganisms
are real, but as can clearly be seen, we have many more sophisticated methods now at our disposal
to continue to combat these challenges.



RS 7A1
BAtFEEES NEREAHARESENEEES
ﬁ%:xt7b%¥i?6hﬁ%éﬁwﬁwﬁ LYRWHA FF4 ek T—

BRSPS S

W RO ERR D R R I R B SFEY R
EEERCET s R RN R

FUREAL YR AN OB i b EBNL THAEICE S b, MHEESORES H D K 28 L LHHSE
DBIFIEILBELRTRTH b, 87 FTHURLZDEIBEIEHRNEICIVELZ LT SN TET2H,
19904FfR12 72 2 LR ERERD & 0 KRR s 2 X 5 1cx D 199040 GCP ZA [ 199740 [ERFHELT
DEERRBOEMICEH T 285 ] ~NEOuho T, HERPEL SN TWD, 20X BRI eho, Kv
YRV A, I E TOVIREEERABROM S H 2 WV IdHH 282 ZEREBRS H > T RO TR
m@tm5%%@¥imi%émfﬁéo

PSRRI B 2 HRE T — & LRI LT L b AL v, EERIS 5 5 LB RFEMA A
u\%%ﬁﬁ%&%?é;o&%%%ﬁ%@%bﬁ&ménéomﬁﬁ@mﬁwiomﬁwﬁtumﬁ@
LR F L7, Lol BIEORIFRABROM R, HFEELROLEL T2 BEH» S5 T T3 AREMS
Wb, ZNERHRIET 2 ER CEREFTALAE R, Mg CEEMRIC B 2 ERKRER O EE M 2 e S
Nd, Wb 28R EYE T RE BRI | MR E S - TIRIKTY H 5, MR/ IE-&
>y —/NHYPEA . B SRS A RIRRERL Y 7 a0 74 FOBRIIFEPOBELZNRE LT
BPKSRER OB 2 iR S 5, RIS & 2 & UIRGHE D Z WIBIREFRFC I, MEROHBIZKL LT »
RN H 5, MFRFREINEA ST E O HEZLIET 2 & O REFORFELED ., FIREORME2H X
H 23R IE E O b DD B ERETE NS,

BRI (3 0 & PLB bk 2 h B e L, BRERBICHE L7 X o icBbin s vy, BHEICIEZD Lidwvwin
WEENLEZ H Y | BBSEENEONTVE EIZVWZRWEERH L, Lichi-> T, BERFEHIIE
FRFECREEGD BRI E» S HFA%EREMCHE S HE DL ERET S5, NREEYE DK
ERE ML AL LRI H 2 DT, HEEEY vy —EHEE R, EORRICTIEEERLDP D 3 <R
IOV THE &N, BEEFRFEDERZROBRRB > SICH SR SN TWwD v, KiEE
SAHEEE . ORI 27 > — MREREC. ZOFAMEC DWW TEI NS, —. RER
BHEOB Ao 13, R v 2 7 N 25T 2RO H 0 71T 5 BHEIMOSEE0» 5 D 8%
ADMAZZHDEWET 5, RBICA X YT —F —OMTFRECEHKFROERN DD T & ARy
TLADE EHEBEIWLL W,

Faff. HROFIHEICHE T 2EKRBOEOE S 1o, KD T —5 % FDA AOHFEEICHV o
2D, HAzWEBEHDH, K VRYTAIRERE L, LWT —<ThHLHDT, fHmrEsHeEs &
S HDTIERV, SHBO—DDEE L ENIEENTH 2,



PRSI LI
AAtEEEYS RERERREARE

%ﬂ FE

ﬁ%ﬂ/ﬂ?b%%i?%hﬁiéﬁ@ HDHE—EWRVHAF T4 ekhT—

1) EEDT 25

ARy RA T —
19804EARLARE. D 2 E DHIEHEBIFOR b KA
BEHAT “X DR, XVEL” OfiFar e
MZH > THER & FEEDERIRIG A S AURGEIRHE
WEBL7Z, L L, 20—/ TMRSA 213U
& U7t E O HIRL Gt B 3 5 1G5
FOYCE D HARRGYE DN £ DT
OFERE—JEH L L LT Wb, 2T, LTI
FLOWHIEEOFEA L — FBREBL Z->TETW
2 2 & SMHERRGYE & SN E I 5,
ERTON T X I ERNFHRIEEIC 1) HENO
Rt (MIC, BZEIER) . 2) BEFAF O o
T2HE . 3) BERWIGESDR L PR
AT MNVDILE EPIR I OE S I EIRVBE» N
Tz, FO2 ., EBRICHERIBERTIX in vitro
DT = IFEERIEB A NN ERZ D
DR, b5 WIFERINE & HEFRRIHR L O
Bt EOREERS LTV B,
ENE X0 A Al
Vivo W2 BT BHUE S OFHE B S 21 U THEIR
HERCEITCT 21O DEBEN T — 8 2#EHT 5 2
EZhHD, ZDOIHITIE, ERKED OPLEINCE
REBEWIHREES B DA TH DD, FHERSNEH
TFHTE 2 /HEE2HEZLRFICKETWS EBbh
%, 1) MIC 7 & EIREIF = HERIATRED. 2) &
N DEGEEIZITE TV % O 72 IR O HE
WEATEED . 3) BB (FRCREER) O#IE
HOWIN - HEltD 7 7 7 5 — & AR D Z L IFATHE
. 4) Frr el E O MR A2 PR RES. 5)
JEHIE DS A B O RSB WTHE DREL 28 £ D
OEEEND D, By RO TATIE, LD Ln
PR ZAER % 5D 2 72 & O P B O SEREHIRRET o [

L in vitro B X N in

A AR L2V,

2) MM SIS — Ml i

Lok nE AR (3
BER D Tl b FIEE DL & S 12 DI mEkh
HEBIOEEBRPEEZECHL TTH %, #
GCP 2 x 2 7: 474 K o4 IC X W BfETbR
T 5 RERFE SR CIE. ATIHES ITARER 1374
% % T, RIAE IAABR 380 Al £ T8> T
Wh, L LSt 3 % RIS T O 4 A
K74 ki, FERIERZOMF 7l 2 2%
WLTHRETLZRETHY ., KA LD %~
SO BLETH DL ESNTB Y., @R
FHEIC B W TEREN 2 T FREZZREST 5 2 &
Y TR VW E LT, - THITHRAR T
HBERFMEAT R OHIRNC £ 0 . @Y fERI T H
MUEB0IE LA L DFER] & RIS R E T RETH
2, FLE D DOMFRIC B T1994 — 199840 5
fkh%ﬁ%ﬁo%ﬁM%WWwwfi 757% LA
D W H345.3%. 80k A 1T H31.5% % i
b\&ﬁﬂmxkﬂﬂLjNXTM%ﬁ%JLb%aO%\
807 LA_L4349.6% LR A o 7o, PIRZE DK
Rtz B8 T 8 GCP it 7123588 AR %
trial HBERKEEOZENL D, 19K ETEL
TS EMEIHENIZEAETH D, 80U LED
FEGI o S B IdE L H D+ TE 2
ECAHTHDH, MEICHAEYTHS LI FH
ZHIERMTHY ., MR EAEFETNIET
2R, PURSEMEH OX SR & 20 2 G 1R H8
WETH B0, L 25 ERE IS 2 R ER

BiThbNn s N& T, SHEARLIRNC & 81
LARNEHHE, B, LeEOREIN L S b R



VRS LA

EAt¥fEiye HEERBRARESENERES _
REI 2T P ARETIRERRROEDF—LVRVAS F I &XKDT—

EThb, Fio, BWKEABRPEEGICHITENS
ZELMOTHTH %, FLTREHI O 2 H 7285
A, REREE L O REBROIEHIC S K57 ) L HE
AL, MEEESRHRINCED 2 2 L bEH
ENDoThs, 2002 IR DEFITRIT
HE FHPME DR L > T, Hithlilig Tih
B 2 F2 e L S A LA BG4 12 S
ENTOLONFEFETRCK E R > Twd, YR
B B EEANAT 2 O F 5 AR ORERHIE54.0%
ThY., BLZPRIETELTnE, DL %R
FEBNCX L TR 23R a5 2 L IxNEEE 82 2
N, COFFEFTLIVEDBLZTHFET ERETH
29, MED kot #ag0, EBOBKROB
B2 BT U 72 B GiE 120 4 2 TSR ER D H D 5
WZDOWBTIRNT ATz,

3) IR, i B el — e R

AT AT B BRI B 2 > 8 — Pl B o

ANHYD B A

THE OPTH T 2 RSB IL L2
REHT 2D E 0 GREROSRAEFN 1T K X il
HEMALT, SbIXREOHTTIThbhTnd, it
> T, ek - AR o G A
7% E OHEAE « $RATHRYE BERE T, ARIIC &
DR PURAE ARk A M E T2 12 b b 5
T, B SBIROMCEINTE D . AR
FEIR DFERE A MYNC KR L 72 b D L ld78 > Tk
Vg

F 72 ol TRBESENCRT % SRR O H3
DTEEL TS Z L LD, 4T —5 RIMET
27w Y 7B AIEC B B3, Z O
D HEEAER 12 3510 2 WSRO ik« e b E
Wb,

B, AMSGEBE. S, S ESER O
TR B R 1 2 RBR IZ TR ST b T,
ffixORBTRHASNTEY., ZRLBZHEREOD
FRER L T,

b E 2 T, SGEBGE I3 2 BL45 Ol
PRERBR I B 2 BGE 8 2 R - S, B
T %5 - OEEEES. A EEERRE -
HE (RPEEE) ER 2 RO RICIA S
¥2, JhicT, FEREEEHEREOEFH . o
T DPB S #A M RIRRRPE bR E 2 D,
NSERT 2P EEEI LI UIEHFRAELE &
2, Zhid, 2#ice o, B5RKLE
B+ R OEBERR D H D, o T, YR
- TiE, FaNC, PRRAKEICB T 2 HF R
$£ & o FIC Index s, AJREZRIR D LR MHIC K
AR 2 C L BANEE RS, O
[UBHYETIR, v 7 a7 4 FE (LT, ML)
KA RRWER AP L TL 203, 2o 2E
O RS TR I FE S W 2 IR <. ML ©
hikz Lic, ZchBREsY FRERE59 52k
DERERTH S, ZOBICIE, FHATICHERE S
ML o FIC Index &MHAEH QBT LE L 7%
2o QBERD HlERER I T 2 HHESE D s « H
HIZOWTH, WHAKE. PK-PD s
fRTE2bDICD20TIE, KFPREFORI L%
b, HABOEWE LD ®IC, £ HTEXS
DBILBETH 5, OBMTERBGSE, S, b5kl
JEYRE T U T, efhifi ek L 2 RITT%
<o O FE AN R RRGLAE % 50 AT TE B2 70 ABR
MEENDIERETH D,

PAE. 50, BREBRIE. BEARRICERROD
FREA TR L7 b DB EFE L, TR
DO L B S OMENLETH L EF
Z. RREERS T 2,



SRS LI

AA3EEYSR NEXRRRRESEHNEAES

REI LT ERET IHERARDENF—LYRVAA FF4 v &XkDT—

4) FREGIEGRE

N fl—
B HR

FRESEE L. RELE VI HRD F L — It
HOBEREL T A& I, BT 22 83D
I\, PREZEAZED IR VRRE TId. PR LFRLT
P THRES YL EPRETIRE SN 7 — T VOH
BEOREH RV F—ORNRNEE 2D | R
S IMPR AR BHIAVE O RS VBRI K & %
ey 2, %L OPEEZRPHEMETH Y | R

TREBEEICET S, Eo T, REHAEDR A &
WHEERE LU O — MM B 1 & 2 PREGIZGYE T3,
JERE DT Ch L, @, FIREORRIE
F LW, A TORYCRIE L 5 2 O i
FIcL2dbDT, Zhiex L Tidd Tic LAt
HELTEDONTOWDEDENRE LIIGEERT
YA b, MHEEZER S WO OREHED
FAFZIRE L LD E0FZ o b, EAIMME
X, ZORENBREDRD & FE 5 REGBGED 5
REZ-TLBEVS TRE TRV, #IZWLZIE
MEEHEO A D = AL %70y 735 X9 Bh
B A H B L., 2 OBKERE2HIELIE
BT A U RERL T ZENEREFZON
%,

#Lplict T2 7a b a—v e LT, WE%E
INA T 4 v I FEGE R ST BRI B R GE 12 BRE
LIziBER I EMFEZ o6Nb, IRoaxt L THEk
DOPTREHEZ B2 280 % FHET 5113, FEAIENC
] & D OF L WK S, B A RhR %=
AT 2RSHE LT, INUSHEBEMLED T S
ZEMMTE S,

FLWEYI R A R I4 v 2HEEL T ET
HEZOF, EFBOBRELD LA, LIcE
KIORHEEGIEHEE N EVIEHTHY ., TD

WK KRR R B

Iz, SFRAEFIO G 72 15 5 Ot & Kapd
ZEDTERVEHELHMATH L, KV Ky Y
AT, VIHEEORM2FEHRLIGBROH D ik
2 THIZ 0,

5) Mo

e ATt ek A 18 1| TN 5]

BRIILAE 13 BT 3R O e o FiLFE 0 JRGYiE T, HURIEE
PEOWE P E AT S, WA X, BB
T, B ERSEECAIHELA L, MEFEHEE
DMK 2 & OPFHDILEE L E OB S, %
OFTEFREIE S o T2 2 75 L 0 Lhig e
W MR & U TAT S o EHITH 5. i
FEDOBISGEFIC X W K D OEN IR SN S,
F—oME M EMMEREMFEORLLT,
WICIE OB g ® L Tw b, k[EACCP/
SCCM Consensus Conference (19924F) @ “sep-
SiS"OEFRITHAD [WUIIE] L idEy», HART
O BUME # IR 12 1 FEC D sepsis 23X R & L
TeRBREA X Z AN S L, BHAO [Hfl
fE| W x L T, ¥ E T septicemia (CEZ,
VCM), bacterial septicemia (GM, IPM/CS) ,
septicemia including bacteremia (PIPC)
bacteremia (CAZ), community acquired pneu-
monia caused by S. pmneumoniae, including
cases with concurrent bacteremia (linezolid)
7 ERER EICES B D, F Tz, HARTIIFEARF
HERDSHRGT S L dw D 5 Bl LEREBIFIC, 77
— T NVRETHBL LT W 7 — 7 VKRINEE
(CRBSI) W& g2 2 & bETH 3,
AIDAC/FDA T i3 CRBSI % sepsis % bacte-
remia & XA 2 HENCH D, A - AR



SRS L

BAEEEEFS MERBAARESEGHERER
REI LT ERETINARRROEDF—LVRVAHA F T kD T—

HoK LRI I RIRE & 2 2 5. S ORI
EIBUMAE OWEERC B 2 HHEORFHTH 5, E
fifh 2 $5 F8 D Lele AR RS & e 5 1 oo BUMAEB D
HCAE & 0 & BRUMUE 2R3 2 500, et & i
T2 ENTRSN T DL, RINED & WIET
KROLNIRAEEH R 2 FHET 5 &, IEMERHE
HEVIINEET H 2 5, ISR A0 BRI 3 [H]
HETho T, FlZ IR X > TRERFO T >
b F v ol s e i, ARDS % &g
MEGHHEIC X 2B AOTEFITR LI b H
5, /o, [AIUHESHEIT 3000 & A & 13X
AT ERETHD, ZOL RBULEH» S, BIME
DEBRTIFREIR T > FRA > b e LTHEERE
GOTHRATANEEFHZ 5, 2 ORGHIZFENE
THEEHEMIC & 2 HEIVAHRER & LU CiT L, BufitiE
WX T BHEEOH O RRERRILOY R S b N
ELHZD,

6) /INILIEGE

[T B e~ 2 — R Fr i

GCP ey » e TOWmRBENERm SN D L H I
5o TLARE, VRER 2D % < BRETIE R 1 B fif &
., — B ROBBICNT 258538 b A LI DTk
HEINEL DO L LB bhst, £k
H. GCP fEfTi 2 il S T - FES O W
OPFYEE S, DAE OB LD R
KIS TV DRMENTH L, LrLahns/nh
VARRGE 0 3 2 PLREERRRIC B W Tid, e
5L BEN, REAOMELRL DI b ReH
EE—CHEZRERSRWNBETH DL L, WR
ERBIRIB D% 3, R > ) —T]RE &
W S 7GR IR 2 PR i & 7

WEANRBRYETH L L, BEDHEMS, ERK
BB A KT 2 BT, BGOHESEIC»» LA
ERRELTARE W, B2 7 N 2FEIET 2
72O DHIFIERER A HEAE L T EIdWwo T,
RO A R T4 VICED SNIEFIBREED S
CEMBBEEZUEODE D LR B0, REHYE
PEFIE T ) =L TES X512, RERHE
WENRER 2 EMT 2 FTOEEE2TE 3P 0E
W5 EDREETHL, DI, XHRE
nAEREEEDTICIY V) —TE 3 k5 k5
»ORT VT b I VOIERKR. BRI —7 14 2 —
Y —DESRDLGIPARTH D, 2. 5
VEEFE DR %2 55 & LTS OB Th
NOBEDEEZ 5 eFZ o b0, 25 LIziEER
Tlid, = M) —HICFREVEETE 5 L5 %
ZWEOHEA, ZCOLSIELLS T M) —LT
BOWTHELSTEREICOWTDOFFATE S XS
70 b A NVOIER S EBSBEE R ED TR,
mEBbnb, —HEROFE D 7 & FEiE
TH0E, WROBER2IDEVHDICT L7
D OFY 2 EREREDORGE L E L T2 5, DHE
D /NBREGFE W20 3 2 PUER IR BRI B v T,
[ /NSRS ER PREABR (2 36 T % i) i R HE |
EWMER SN, —EDEPHERINTELEHZ
SN0, BEALDHNETSETEMZ T L
Bhb, iz, NRCBT2EMME, etkzH
R 2 7: O ITENETREDRETHI R AR TH % 3,
PEHKA» & FEH S 1T X T2 [A]—FERF] TR AR
ERINT 2 HERFAEEZB2ONE b THET
HoHlzd, SHBIIRE 2 v — a VA TETRIC
b ERbND, ZOHE. IRBEOFRHEHS
MER D XD REFHURA ~ b OFGE & BRI
BARA Y MRS EnE I RE=S) > 7 DE
D2ENEETH 5,



SRS LI

AAL2EEEs NEZBARRESENERES
BRI L7 P ERETANERRROEDT—LWRVAM F A 2XHT—

7) BRI 6 AT IR BH S

KBS S TSk kb A X
B R - sy PO WAZ

ERRFEOH T, FEERHRO b 7o THAR &
M zEE « FHIL . fho R3S & g 5 T
ZEFIRERTE £ L 3 WK TIE, PIRER R
L ARG AR = LT, Eu ) HOBREH
. F—S0=a—% /o rFlOFEE» SO
WHRHNICYID B2 5 A4 v F R £ PURED
SEHIR A IR 234 < ER S T S Tz,

WS TlE. BURT » BRRE DEHR DR~ DB
DRED ., NEMERESRRIEEOFRME L LT
AR FERORE2EBE T 2ELHEZ TE
T, Fio, FEEHEEGRELIM. RO
7o DIZEARFFFE R L T b, BEEMRFED .
FERDMRRE. Tut—yaryEHMEL
T. FEEOWIICEAFERE D> & THIE: £ TORRRE
WCBWT, HEERFFEZELERL T b,

ZDEIBERERDO LT, BCKTIFEORWIE
HIREFEFIIE DR D & 4L, AT E ST D 72
BDINT A —F K70 b T —)IEED A AT IRER
DEMOHILB->TED | FIEHICB L TH, HEH
BB DONA R T4 VR« 7uE—v a
VEANDTWEHOREREENREFHINDODODH S,

HADEBEOBS I BV TIE, HkEihn» 2%
KL Twden, IhET, BERFFEIH
DEFEINT IRk, LerL, bREIICEW
T HEEFERRM B OEE D S BEZ 25 SR RS
ENTBY ., EEEE, SREREOBGTICENT
bEFRFEANOBODEE > TETWDL EFHZ
5Nb,

Z ZCHE, RFESYURERKABRIEEH DK
ffi « SREHER & PIEEERF MBI A XTI, FEHIRE
AT 20 A EEHCET 27— b

LT o120 ¥ RY T A TIHMARRICHED
& SEFIRT AT R O & 77— 5 DR
BT ABREICOWTHET 5,

8) BRI E 2 &

1248 R S R AT R fl:i;'i 1:’[]}%

FHE10AER T, BB O BIRBEFE o L -]
HOVESBREAA K74 osghnoga iz iz L
FEz o523 E LTk, 199210 AR S izl
SR A R T4 > 2% T, 199448 D & 2KFE
FATIC 35 B I ARG KGR (< B U 2 JE9 M
DIEEDRD H D K DI >l Fialfinic,
19974E 1 BT & 417287 GCPL 19984F1c v & h
T VIR RS A A K 7 4 >~ RO ICH-ES54 4
R4 DL T v Y v THIEOE A
HiF o, #OFEE, BAHEIC BT 2 HURFE O
KBS IR E K ED D DD b D,

F o, Tk, 199840 & RS SRS S BH LG L
72 VBRI 2 30 U AR IS 85 2 BT SEER IR BA 76
OLEE BFHOA T TY—) 2% LHD LW
Hiske 7z h3, KT OBIFESHB &2 HTHI S 1 £
R0 T AR 72 BB SR o Bt FEH 1 5
DN BRI TON T WS 2 LB A2
X R RN B

WA O BIFE I Tlolt HYL D 0l SEYEE T
— & EHE IO T — 8 S BN TR T & B ix
AR GR AR, ZhaEliz T, »OREME
DIWER T & HHPHTHe b v a2 & S YIHD B
RSN L. LIBOERRERIE 4 T2 DR TH
M9 5 LD BHFRHEIS Tdb 2o AR D HUC
43 e e A AP I R T % & v D L
WO S HT—MMbLFHZ S TH b,

— 50 —



97#&&7#1
AAMMEEEEFR

nERERARESEHERES

BRIVET P AFTTAONERLAROEDF—SLVRVAHSI F 74Xk T—

£ 1oy ARPSLOI Z SN T MR Ak
iy PRI 1 R P UG 2 i TiE & S 79
E AL CENFENDOYIREED S b - 7
)‘(T%‘<T”;Uﬁ£rﬂ S T LD TINGL S
BT BT B ni TINEEZES
2 SHEE o T A b s U e PUREE O PERERT
fifi (flR) 2 SISO T 5 R IR A
o OY i = — XTSI ?
KMMWW@WmMC%Ofb e &
ﬂ@x’o LY & O i e « FilHberhH
B X piia > 747 > AL, D TEw
7 0 I AT O ) T A - 72 iR S AL T
LROLOTIER LN ?
OIS P AR TRACL OB
m*wﬁ&vu IWJid:oss a2 e LT, itk
WAL M A LT | L F A v DR
ﬁﬂbﬂé%%%ﬂi?iﬁm<&efmét@
C%o
BT OPURSIA SO 27 A B 2 4 > THhH/N—
T%@mﬁwikk WS, O =i A TR R
LRER e 2 2 Ciliim L Ic W e H 2 D,

A IUNEE AT/ ¢S ;,f‘“‘i[]"' é’%ﬁ%

ARV T — =k, WO bl ELu e 1
T BN K 0L T IUE Lo S0 Tw
2R, TOWEENC LK EDI ETH D, Lt
M) Tl O P o B L
T, MaUE L TwWa ol o b e Lz, %100
DT ELW A GhAawOr b Litswh, BiF
(OF ARV AR

PURHC I o 97 FrRpEE A RIS E O PSRN

iR nwr=—7 IRRKL 5N TWwDH, L,
KETlR, FO2=—27 S ERBIICEFHL L5

& UERIRER 3 Th kv, Db, Y aT
HrpucEAatsns Fa ok LicXx,
W GEL T 2 LW Bar o ik o i
Wb, W R, PIEIEL A F T4 i
Y37 ELTOERKEPEL . JHcHl- 72K
WER T, Wl L Ca=— 7 SEHHTE 200 L
WO EEIDIANTL b, Fo, 2 =— 7 bR
ﬁﬁitbf%\fmbj—wwﬁ&@éti

LB LTI O E SIS E L 2 ENTE S
@#&LV“Tﬁbﬁém

ﬂ&u\%#@m%%@m%%%ﬁwﬁwf\
Wil 7 2 B E L TW B D kv 2 & Z R
PN L. 2 OREIRO Tk E . % QRO
72 1 FIHEBHFE DT ESE D U] 7 2 1%E 2 4L 72 4
EVWIOBEMREL T LI ETH D,

RIS B T d B IRBRIEMNE &, IR EHL
7 WIERNC e, % DTz D IREREICEFI DK %
e, LiL., IBEROVIHIC B WX, ZHEdt
WO LN DO UN # % { SR T Th b, %
o kil ic 8L, well control & L7z EiR
HERE L UITObNARELDTHD, ZNBRD
2= — 7RO S a b a— VN D, O
ge L J T L LT, MEOIZH D v, 1k
SR OKR E B BENEE 22 H b,

b 9 — D PR LA PR R GE FERE 2 O 1R 8
ThdEVIEIE, bIFPHEL LD R0
Ii?if;ﬁﬁ%kf“%? ZERHEL T, L0

IRV D 2 D IFFERLIE3E & U T &
NTnad, 21 Thb LS EE R ERICB W T
. AU Gy, L L, Wi 24T
WEE AT 2 O 2>, W[ 25 2 Re ik AS s AE 75 O
R EZOF EFHEILL TE VDO, T
SHOPIHEHEIC B T 2RI O HERETDH

%

o



SURSOL 2
EHAHMHEEDIRIK & S DX

HSDE

I I A TR I I 8| e
WM APl st 1y il L8 i

M. 2 ZhOMEOIL & #ELOBR T, Z OB L > THM A TARROWPTIC R L T 5tz
FHREN MG L TS T TH 5, 210 OIPUMEDSBIED SRR M O LRI O #2 & 37
ZOND, FHLOWHAEYELFF S R S 2 LN, MO R T2 oWrncrt4 2 ik iz -3
TTREHFAELTVDE Z b L LHAISN TV D, ZORERFENPOER T, M O 7o BRI X
> THIDOMENC R Z RS 1L, BHEEBRCRIE L 70> TO IS & 558 &S AU CRER M)
WORECEeFEZoN S,

BHIPE B FEICKRE L 20100 o b, 120k, FaRU 72 & 9 chidrnic et U C R 22t
M AT EESEE T 2 2 LIk 20D T, TR SHOERIMMENS S £ 5, B lactamase O L
D MRS ERERR 7 S/ B9 2 iR R . M O VE LI 5158 4 2 3555 O ) 7Bz b &
52 EMNTE, M E > TRERDOROIERN Th 2, B-lactam FHicxf4 2 MRSA, <=1 i
PERG R ERE S D PBP 0Z210ic & i, BBk O/ s> a <4 o itk (VRE) 25030 7L B £ 43K
WAL 5 2 L X VR L OBFRMEME T 7213 1K T 5 2 L LMtk E 45, 'hTd VRE ot
HES T ORE O 2557 2B Th 5, 245 ORI R THFNC G S 2 RS 1 & -
THRESNTBY ., BARFICHKT 24T 2 ETH 5, 720 77 LETERH OIS w1k
NI & B EEPHEL R > 70 & 5 2 Flii 1 S M 8 O R E e i 4 2T H %,

fiD—213. HIRFEOIERH %221 2 85 T2 B 2 8 R 7 O 28R4 W L 0 Bl 348 b4 2 & L
VML RS2 bDTHL, o OREFE, ALFERICHKT 2+ o U 3EORY gyrase O itz 1
ZHICEDF /0 Ui Th %, BSREPUSEHIEICN T 2 OO % <13 2 OB X %,

B BRI O M B CREAIM M 3 L, R LR AME 22 L X 2 OOWNBLETH S, 1D
BHEYEOBEMIC L 23IRETH D | hO— DM OME TN T h 5, Z I3 EiiE,
BEA, WHEEEDH D . e THEFNE T 2 3 F OFESEEIGINEE A 2 & iz L
T %, FEAIM TR B O Rl i 2 R 9 21213 WHPERRS O 2Rk 2 B U L iR B LA 2 DR 35 2 G
THRT TR, MEROEMEH S HKRETRT 22 ENHEETH D,

K VRO ATIE, BIEESZHINTWE ) axRTFRRHE L 778 L3, + /0 R#Hicoun
T, EL R EEA 282 B L Tw b BEkE (VRE), 777 AR (JE9EM B -lactamase &

BENDMMAELEOMEIC OV THAL TW IS4,



PRSI L

1) /Xy 3w 4 & REBERE OB
&5 TR

BE5 K DA 7D | B K 25 0 W 2 A

i 7 B s
WH WY ONE RZD,BA 5L,
WA P BEE?

Ny avw Ay oitEBEKE (VRE) 1ZECOKIC
BOTHELZRENBRERE L 2> Twb, FiC
SKENT 351 T 1988 DIRYI DS LUK TR a5
ETHMUL . BAE TIIRFRBEAIE O EF ik T
ERE200~30081 > VRE FRPENFRE L. Z DR
BOAE ST, EERBEFNICORESVEEL -
Twb, HHETIX19965 LUK 1 BUitEER |
KB OFENH YD VRE 0B BES I L Tw
%, FEPR 4 BERG B 080-909% 13, E.faecalis T
13 E faecium TH B H, 7V a7 F Rtk
BE5kE (GRE Wiz VRE) 3% & L € E.faecium
Ths, HEVRE © VanA Bl &= F X —i& i
E.faecium OBEELENE 7 AT FED N T VX
KV > Tnib46 F iz 71 L. VanRSHAXYZ
(VanRS FHi# {5 1. VanHAX HiE&EAE T
VanYZ (W58 EF) oA ~u v 254, HET
121996 EE B AT A0 & 43 & T RAKREiEEZ . 10
#HElo#E» S VREBSEShTwd, 2hbd
13 VanA # o VanB #_ VanD Bl VRE
TH b, VanABIVRE gz x> a2~ 4 ¥~
(Van), 74 a 75 = (Teic) iz & E ik
DO BLE )7 VanA # o VRE o i, Van & .
Teic (&MY VanA # VRE 23438t X T 3,
#%#0D VRE 3> —EH VanS O 3 » D7
SUBPERL TWie, HATI@EERIZT Rv
YUMBBTRIICHEHSNI AR T 7V AD
SOMABA»S OMABRBAD S @MKWK
VanA # VRE 23538t s 5 2 E R TH 5,
5 4 BRSO VRE I A 558 s iz Van

EHMEEDRK & SRDIIT

& Teic (B VRE & % 0 & FHEEHE
CThotc, E22EENRTFIR DR A6997AD
#ED VREFAKETIZ 1 &0 5 VREXSEEI N
F DB TFREEIXY A EBRNBkR VRE L[FICT
Holze KET VRE SFERBEE L L TREIC
[ER5RERO—D2E LT, Nvraxf vy ok
Hicblz 5% OFRIK & ) EEEREIC VRE 2
FEIREEMLUIEEZ 6N TWS, Ll
5 VRE #4fimzBi5 3 2 MR O BRI % > 7 <
fREE X T Wi\, Efaecium » 5 538X Lz
pMG1 (Gm™ 65.1kb) i3 E.faecium T¥IZF
Ranf- b CRsEEcEGnET 77
A X RThbB, Efaecium LT BHZ D&
EESEEE 7T A 3 Nk Efaecium (28T
A2 BRICAD 2 EEELT0DEEFZLS
nas,

2) I LEREICBTS -4
2T

[E] S AR ST A - it B9
I HB

RIS CHAER DL AV ST A HIEEE
-7 7 FLIETH LD, Tho it rE
BLCHE. ey 7 2BERROHIR L8
. SHILOEFEICE > TRKERBREERD D
5, K¥YVRYIALATE, AF¥A43 /770
ARV, BT 7 HNWNRALLEI
Mt % AR U 7z 77 7 KRR ERNC B 1 5 IS
WZOWTHHES %,

A. -5 093 —EDEEIC L HTHEERS

1. ¥4 /€7 70RR) >y (BE=HRtE
77ARR) ) ERBTEL-F097—F

a, TEM-, SHV-H* ESBL (7 7 XA -7
7 < —x)



SRS L2

RAMEEDIRK & SEROIT

b, CTX-M-B -7 785~—¥ (77 RAASB-

778 <—X)

c, AmpCHlvx 7y ARY F—¥ (77 AC

B-7 785 ~v—+)

BfE, €7 YV A (CAZ) 2748 Fv
A (CTX) REDAF A I /27 7 RARY
Y (WbWwREEMRE T 7y AR ) IChiE
ERF U T I R AR O KIS R 7 & O i R 53 Bl T
. BN TR ERZZNIZE—RINTIE WL O
D, FHIOEF R o FFICHBEImEG S5 &
DIz, FNOEDHBEEDIE, 77 AAD B-
79 <—Xicms b TEM-#I5 SHV-# D~
—y Y F—¥@variant TH 3, \LWhHp 5 ESBL
T ok CchH B, TEM-isk -7 7 % ~v—
Yz, ESBL &7 7 77 vEgikhiE# (IRT-
HEEZ) EOCIFEENTHINTBY, X
b, CAZ K E» o TEM-91 %258 L
Bkl Twd, 7z, SHV-HpkRE#R b, SHV-
8 TEFHINTB Y, WABIFFERE, SHV-24
ZENSEEP SR LIRS LTz, — T WLU7
SAARBT B B-T 7 % ~—+¥ T, Klebsiella
oxytoca D etk -7 7 % v — ¥ (K1,
KOXY ,RbiA 7% &) 12 & {5 1 12 31 v» Toho -1
(CTX-M-2) ®zhiciifgko CTX-M-#l 8-
79 <w—¥ (CTX-M-1~CTX-M-9) #pFE47
LR RE» oHmE SN TEY . ENTLH
BN DD ZOMED -7 7§ ~—EnEH
HOFKR-INTHWE, AmpCHlEz 7 » 0 AR Y
F—XIZOWT kT 5,

2. 7 FRA VISR ENET S 6-50 %
v—t

a, AmpC s, CMY-B -7 75 < —+
e

b, 772ZABAYu-pg-775~v—+¥
Enterobacter J& =2 Citrobacter &, Serralia

. R 2 YTk, Btk o) 2R AmpC

By 7 7axAR) F—XEPELT L, WH OPEL
T, CERZ ittt 2542 6 0o,
CMNX Z Wit &3 o v, LerLZo
WEPE AR EEEOZ S L ONIEZIHIC X 5 b
% CMNX ik e & 6 okt UIE LIS 9 % &
I Tz, Floy IO R P K E T
Z. AmpCHl& 7 » o AR Y + — ¥ @ variant
Thh, CAZREDAFY A4 /27 70 AR
DMzt 7 7~<A v » e 5 MOX-1%
CMY #pB-7 7% ~<—+ (CMY-1~CMY -8)
BT TAI MR T 286037 & 7 N
THHEENTWE, MOX-1xH < 319914 12 5%
LTS s A7 LMOX it 0 K. pnewmoniae
mOFEEL U A 1995 ICENTH s iz 2 7
724 ¥ Uit B coli OERED S & . T
HBIOT A N7 7 AC B 775 ~v—+,
CMY - 9% FH LGk LTI, A0 - B 775~
—XIZOonTik, ®ilkd %,

3. DWNRRXLEDWRT D -F097—+F

a, IMP-1, IMP-2, VIM-1, VIM-2%4 o 7
FABAYT B T —F

b, .Sme-1, NMC-AZRED7 7 AAB-F77 75
v —+¥

c, OXA-23. OXA-24%: D27 2 ADB- 77
y<w—x
Stenotrophomonas mallophilia 1%, GEOARMED

Aywa-p-775v—+ (L) 4L,
Bacteroides i x> Acromonas i s £ 0 {12 4

AZa-B-7 783 —XuPELT DAL,

IS VA 15 i N i = § MR ST A
o LU, 19904 L 0 IMP 10> X 95 %7
7 A2 l“"l"#(/))‘ﬁ’ﬂ*/)’*}’ Y v —XDPEL LR
DEAL & & AF¥vA4 /7 7R v
@&77v4y/wﬁabf\ﬁWA«zAmﬁ
LT hili: #7053 S, marcescens RHENFE Y. b
PSFE O 2 HE O PEHEfit % 0 © 41 S LD K D I A

_54 —



SRS L 2

EHTEEDORIK & SEROIFIC

D IO L O P L D &L S marces-

cens 0 4 %REEE . FEBAR O 1 %FeE» IMP-1%
FEALTWw EHEENT WS, IMP-11Zy >~
HR—=mo bl SN TwaH, Flo x5 o
B-5 78 <—¥Ths IMP 20300 VIM 1,
VIM-27 Eh34 ) 7 #EZ ST b FE b
S, FOMPRILN D BHEH I LT 5,

—Ji. Tk, CTX M 8- 72789 ~v—+¥
2 K. oxytoca ORI -7 74~ —X 12T 2
JEERY gD 2 T AA BT IR—=ETH

2 Sme-15° NMC - A 28 S. marcescens % P. aer-

uginosa MHFEREINTnb, £/, 77 ADIC
JBL. AN F N E T 5 OXA-23% OXA
-2473 ¥ H3 Acinetobacter 75 £ & iy S LT W0
e L. WA Z EICENTIE A L3 A
BT AT AN, 7V TADB T v—X
BERE T THER S LTy,

B. B-5 2097 —EDEEUNDEEIC L B
IR
1. HEEOZE L. HEBHBEHEEIC & 2THEER
R Tl AR O— D Th 2 D2RY ~
DWWV L DA 23 A EDS R CHTS T
2, —J}i. CAZ, LMOX_ AZT 7 Lkt 5t
Mz 5w Tk, MexA-MexB OprM K > 7' %
MexX-MexY OprM ¥ > 7 h3lihit) 7s 15 & 5
L TnwbeFHIoNTWwD,

2. PBP mZTEXHi3 PBP 015 & BMtiE(L
PBP o4& c k2 g7 7 % KNEEMMPEE.
nE TMRSA 2 PRSP, VREZ &0 7 7 A1
PEERBA C & < HT ST Hy . BRTERER TR
W7 tini% otz LUt 77 LARRMERIC
BB B 77 LM & PBP OZAEICBE S
L5 U C. Haemophilus influenzae @ -7
78— BIPELT ) ViR (TR,
BLNAR) o PBP3a & PBP3b, Proteus mira-

bilis » PBP1A . Helicobacter pylori ®66 kDa
DESTF5 PBP 2t E O HEA TV S,

PEoXdic, BENTHMESND IR L-T 7
Y AittE 75 AR I, BEckkL 2 8-
2 —EREATLZHLDOPREL TwD, &5
. AEOZLS PBP OB RESMbY . 75
LREMEREIC BT B B-T 7 & LT EREEIE
B D DI S>T Wb, DX IRED
thiC. IR B-T 7 ¥ AEMME S T AR
£ B RBRYHE DRI H Tz > Tid. BPED FikH
BRED L) BFEED B-7 7 v —ERELL,
Z OO RS £ ORREREG L Tw izt
SERLOO. BRonPiEEDOF S i b Y]
% B-5 7 NEEBEIRUBE VST 2 EPNE
KR E %> Tnd, METHIE, LFEREEH
FH e 2 EMR ICD X, ZOREIE DWW T4
BHIEMNER I . Z D7z O RW OB NI &
ENDLERICAS T EE > THMEF TRV,

—Ji. B-7 78 LS 2 7Y av R
P7NA T X 0 it ES LT LR
T ARETERER O RIS CHA SN TB Y. £h
S ZHNHIS % 72 OFHPUREFE D FFEFEIE DA
Lo T, S X —h —&1hic B 2 R
I WEE - BIFEN DR 2 HARE L 721

3) B-T 7 F LIHDLGHE

P TR 2 PSR fREE

NV ) VR R B B-T 7 Y AEITHEEE
DHRHaEE D SRR & v ) TEFBIEICE D < En
fe e L e om S h oA HuwsnTE
p, =) F—YEET R UEREEYID ET S
fizDpB-7 7% < —XHEARES MRSA 290



SURSTYL

AT ERDOTRK & SEDIIT

&3 % PBP 2258 72 & & AN PR O H B A R RE
ERoT&ETe, Z2TCTL PIRART b T LADHRK
& TN PRI 3 2 A2 Fl 2 DOREEZHAD YA
HHI, 7 70 AR > NXAL, HIVINA
IOy FFYVXRFL, AF VT AL, ANV T
Th, BINIINBERELDL-T 78 L%
PIRESEATINTE I, B-7 7 9 LFEDH
FEORER TR R TH >/ EF->THMET
3w, 22T ?b%ﬁ%<mﬁwiﬁ%&

F TORIFEOREME 2R D K
THIzZ,

B-7 28 LNEOHE I Z OIEREIE» 5O
BiEEE (PBPs) ot 2 K& 8. @8-
778w —XREWS X OCQIMEEMIED 3 DD
WrickhkiEand, Lo, iEOBEEE L
T :naa)%n%‘m:ﬁrﬁza“%@PBPs DEAE

LAEEBHMEDIE ., @B-7 27 9 ~— ¥k
EE@%W%iU@%@ 1 (OmpF &) o X
K3 D ITHEHBLL 72 % Fli P % 5 < active
efflux § -7 7 & L3EMMEICH G T 5 2 & HHH

SMIZENT WD, BT 7% LAIEDOFHE 3D
AR LD EFE 3 D OWRF & g s i
fRMTS 2 CENTE B L1270 HEEEERE
X DIFMEICIEZ 2 Z EMA[Re L o> T &,

Fr L OPIEEIC L 7287 L Wi L L
WEDEWIZDE W, B-7 7 ¥ LI ER
CHEIL B-7 7 % AHETH D OXILA I HET
Hoteo MRSAP A Y 0 p-72 2789 —%
active efflux & KR & U TR D [H5E %
W, SEOEGTHT R E A OSSN B L O
Fov 77V A vEdioERICEY -7 78~
— IR 2 HAEDME < PBPs §5 & 8IRIM: %
BRI T 5 & 9 RS O FEFICIARE U7z v, S
[RiEE DA X 7o Rk B S5 1 1% active I D JA £ 1
LREEOE LD s N D, EIERE O
SRR %2 4 A H LIS < WHIRESE O B S

0\%&@@W G 3]

IHEHYO) m*ﬂ%) 'f‘ &nm“ﬂf H 2 Do /3) 778 A
TN AZ T 2PIWETH D . Kk <K
FIH-> TS Wb DTH D

4) #HIRHICE T 2=2—% /0 Vi
TE & Z D xR

R B A R ] E S VR || LS L Y 1

BE N L0, 7;AIHL¢UVHWL;6W
BYFEICATR R SER e LTilsn T a7, Ll
IS R L T F ol o 2 ¢ — K
PR EERIE OHERE o BIfEITTIR S T
L% 0 FIOWETIEAreF 20N TET
W,

LA 7T ARG TE O] AR L 2 &
n/mm&m TIHFEEERS 12 do 1) L T WD RERIR

BilC BWTHi S D 2 MR s H5,
kaEHbf%ﬁ\$/D/ﬁkﬂﬁ L BB
MfE A 7 = XL DT80 b 5 —FOUTEO R H
HEND, ZOD7I DI TR OFF OliE A A =
ALK Lo — DI OFTHUSHPIL T < Lind
%,

TR O & g URPE A A = X LD B Y
e L T, (DEIRELTH 5 DNA v v 4 L —
AHDHNIE N RAY AL —AINVOER, (2)
RND % A 7o fis i 2 5 R > 71T dH
. MexAB OprM, MexCD-Opr], MexEF
OprN & 2 Wiz MexXY OprM o) 4 Fifgio) gk

LT NLOFEBCAE, RSN D, (XL

TNXZE R ORI RE A0 U C & BRI %2 HEFs
nffigze ¥ /YKL Th % b‘ (2 )biﬂbf
AR A > 7R & OFF L W HEH R
77Kﬁ%&w*/myﬂ#ﬁMTﬁoo

i, 199555 L 0 Kl ~ 1 7 a4 B¢ &3k

%

7"')6 —



PRSI L D

AR DORK &SRO
hﬁnz%ﬁb SR  OFERIE R > 712l

B el o ek 2 W T h S, Bl
%wwgtu ¥/ arHloBYTchsb DNA Y
v ALV —=AH LI NRAY AL —=RIVIE, Kl
R & R & TURIZ RS O e TR 2 52 1

Trabb, MEROPEHIRZIYE S5 2Ll
F 0 BURIC IR O F o oSSz 2 K
BA L~V & Trish 5 2 Enffiglc 7 5 SR
N, #EEREO 7 2 L5l b A S v, Fadb4t
@RND&%7@W$A@@%@@&@%%§M
TWwb, AP Y 72 IET 2 210k F
V0 il o 1A O D IR O WE I 2 0 &
ik g, HBIBHE O PIRTEIT 2 R T 5 2 &

LA T, iflf\fl‘*«#’[ﬁﬂﬁi WA TH D EFZ D,
LDy vIRY Y ATIE, 470 A Nthed
ﬂmm%fwonfw7f”M®~mw05%®

A UL BB O = 2 —F% /o UiftE & %
DO 7 71— F & hei4 2,

5) ki A O HEAN 1 & Z DRFR

R R RIS A [ RLID S vt S B { IS 4 o

JEr il L ORLA B O T | AR
¥oo st T b, L L FlInlisoniazid
(INH) . rifampicin (RFP) [riJlEiit: o 5% o
B0 15% BEE KT 2 1.696) & IEALRg IS
Fbo b RnHOVEDTHD, KL
P (1951) Wik < TPURiAEOfRE] &
[ ﬁ%'POJVﬂfI 3~ 4 O SRR 5 2 B
AT DAL U] OLAEOA E b H A
2o PURALSRINE LAWY ) 2 KL & AN 15073
PEHEEAUATI 23 L E T % L A1
WHO & DOTS Wil 23 £ [JH & 41 2 LU O f k%
WAABDOWHACDOCIOLDETd 20y, TR Z

DIE & A EWMEFFREORBBNTEIE L Tw %,

TS B O SRR 13 20 F P R T O IIZL
ftickvglsIshsDTiEE <, 2FEUE
ORI E L T IC B 3 SARAZROEMTDH 5
(Finken), RFP fiit14: T1397% O Bk HS rpoB i
G IR AR 2 L, AR e MIC &
OB & 1D 12 2l « IR DIGH]
WEFHRREE L DD b b, fih)s pyrazinamide
(PZA) ORER)EET prcA TIFZESERALAHY L
Pz e o MIC &= OfHB & 388 & vz v, INH,
streptomycin (SM) . quinolone [iff4: TlZ.
230,40, 70% D3 ER CRBEPRE SN TE S
T REHOMHRMEIEEG L Tnws EF26NT
Wb,

AN PR O HEGR OB s AR
@ﬁTLtFﬁﬁwﬂbfﬁmﬁﬁ%mmﬁﬁb
W wEwns [HEIOHEK] &, KRG
K> cytochrome P-4507% £ OEEH R b)ﬁ'lﬁt{;{b
SN THEANMPIRENARNCRFFTE R LD &
WO [ETEMOEN | ENEL ST D,

FHLR I O PUEAZIE O BIF X, WA O
fi o SRE OB L« TR OFEER I « % Al
PEFSRE DIRHE « FEBREEEE D HIE & W 5 —EH DR
eyl EMfFEsNTEY . SERIEIA O
Wi L THbBEEMNEERZRT £V
nitroimidazopyran (Kendall fth, Nature, 2000
ETH) DEHEBUT TV S,

% I PAAS % OFEBINE B ATE T & fES BN
2R LT B, e R 2 R AL O
TR FHiTH L,

757 J—



1Bty > a TEEBRREEI)
HERET] HEREBRPEDAEHIERATR

HIIGIPR S DRYER AT R T S , NI /N

FHERYE, &0 b BN EFEEOREIIC O W Tid, BREFI O L7251 1Ic B W T h % L o) i
DRI T WD, — D DOPENC BT 2 EAEMEITREIEDIE & A D3, TTRILLEGY E U Tt
WHOHNE I ETHY | KRR 3 1E EMIEER A ERIEPE SN O 25 © 2 OFNTE IS RIMET b 2 & [ il
bl e eRd, LIch-> T, BFICOWTH R OBGEOS T L 1E WA - T %3 L &2l o
ZRF O THIMTE 2 6O TIE A <, PR (prophylactic) & 2 v k5T (empiric) 72 iHE O LBk
MEL 25, EAMEEEREOZKMZ Db ONES TR WEIEIG . COF 2 )2 KF 4 284l 75 - T
%o L L ZOFRID 2 ODIZRERIERIX, L0 12 L PIriEEso My, SLHNCHTE Ui s, itk
LR EOREA T2 2L e b, S RS 2—o0 Jiik e LT, hiolt, i
R (pre-emptive therapy) 0tEHLICH - < FHH#E (early presumptive therapy) 7o & OB E L
END LIRS T VD, R INSIZOOTIITTMO LTOWRILb o d L5 Thd, Blfi, 2
noHEHELTID AN, E5IChREOEBIIG UL [EEMEYTREOZW EWir A 74 > | O
RIS —EBORTE 7 IV — 7 THED SN T W EH, 2O & 95 BRI TEW RO L 2 7 2 & & T
Hb9,

ST, HHEEEZ O DD DOV TORMEIE., £ TERICHTHE 2 WD IR EE O RO PR S 4 e &
DTHBRICDH D, HLOWHIIEHRIEDOFHFEZEL TR ws, OO 15 E RO TE 3 1) 78
ETbEDLSNT VD, IS OFFEHEOBEE R IRMIL, 7 A~V F VANl e . 7Y =ik n > v
FIBIC X D HRFEGSETH D . fIEES OO, HBEFEDLOAKRTON S B - ONETH 25, AEo
VURYTATHIND EFH6NTWEH Y VAL L b )7 — VAP EO WL D0 b
DIFEHTHAN T 20, O TOHFRAMENH S Tn 2,

T PRI ERAE OWHIC B W T, 1 FRECHE L ORME S H 0 | L WP RO 51 L - ¢
DHIEREN DI LAV BN E SFZ S D, FRBEYYE O FENIEN VIR Z 0O b O ORI T 7
ERFER e E 2 U T & OISR DG WA © OWi i 2 B L T bbb b 5 T

H5H D,



¥ty a [ EREREE]|2)
VRSOLY HEEEROHFLLEL  F+ T4y RMEEE

SO R

4' “}\ i [}\ s uIJ Jak h",ﬂ I}\]$+ _/i\‘*d‘ ;{}f

ﬂ%\m?wﬁ$meHmM*1t&5mf&m% YRR, SRR e S B DR T L7 B
D PEDYT STV 2 AN, KR & LTRSS 12 810 2 BRI RESSE OSEMAHRE & 72> Th b,
%K%Wﬁ%%“@iﬁt(ﬁw~W%ﬁﬁﬁ@%bwﬁﬁﬁﬁﬁﬁiwﬁil\%%%gﬁﬁ%tWO
THMT T v, 2 & - THREMEFECHET 2 H o 0 2508 810 2 B, ICHZ S N
FERIETE D3t AEe 3 2 50 & 2 - 7,

VEARPEL TR ORI 196040 7 Ak 7 ) & > B B LR, 19904/ D 7 v a -V — v e E O
PRI L, LRMED 07 Y — WV RPIHREO LI L > TIr LWEZEZ 72, L, 2o
DOPELHIED S AFVIH OB A 70—V TH LIV TAT U=V FDH DH 5 WIEZF DS 21
e LTHOZOMENLIPEEIL Tnd 2 e, WTNOPIFEREREIC b 20T L HRIED TR
Woind 2 2 L s LOPIVTETTE AL, X D etticENRRER E R S T FRBEFE 2 b DT L
WPLTHSE DO E N T 2, ZOHEFIIL U % XL ENITREZ OFHI S OFER D 5 W IZBEFESE
DHTBLELS 70 & OFIR RER DAL 11T 5,

ZDRPIORY VIRY T AT, LR OMBEEGEER D— D> Tdh 51,3-B-D-glucan synthase %
IS 3 2 0B ETIRE P AT L7 F v > 7 4 RPUETREE D IC DWW T, EfED SR £ TTHM WL
XL & 4 27 AP O AR R O REE e YRR T S 2 L KD BT R R EERE
Y AUIRIROVIN VTN S ADY A R I A TR



Aty >a Y EREEPELE]2)
BEEEOHLUVENL  Fr o Fa4 o RIEEE

SURSTIL]

WA ER T v v — T ek
TAEER O > THRBREEHICB T S
L (REM) BEREOR Y AV PR ER
MEEE 5> Twd, BIEZ D LIHRIEICNT 2
BEROTRZ, 7AKT7T )Y yBIE7 Y =%k
PRI L 2R ETH 5, Lo LATHIFL
eI, BEIGEIGE A7 bV EHRIMEICRR
WHDHEN5, LD ERMEOEGHRPIREESE
DHEBPFRFEINTE 2, ZOH N 2R, 3-
fA-glucan synthase ##5EfE +5F v > 7 14 V&K
PIEEHETH S, 1,3-8 glucan synthase IZE
DHTHAEL, EBEMIEED T8 2Rl & L
TR ORGSR R R 2 & Fl 2 R 72 L Tnw 5
B-glucan DERICPEE T 5, Z OBERIIGHIH
HEANNWTER BN 2B %22 T 570, K
BERIE DO CEREOROEE R VIEFEEHE
BEFZ oMb, 1970848 51980z ) T
)R F R HEE % FF o 72 echinocandin,
pneumocandin, mulundocandin & ®d1,3-5-
glucan synthase % JEBS I B 3 2 i P)ET
ﬁmatﬁméntobﬁb,mﬁn@ﬁﬁ%x
R MDD, AKISEETIC < WV, EYERESAS
H, ?ﬁﬂu?ﬁ‘lﬁ%a’tﬂﬂ@ﬂ‘l‘ib@mb3%0)@?175‘ 5, b
FIIRIN Lo tz, DB NS DRARYION:
BEGEEAROTE DT S 4, FEHERYRIE 4 2L
#LT 3 o0f6EY), VER-002 (LY303366),
MKO0991 (Caspofungin) K OF FK46353H: 5 HPL
B EE & L TI990FE AR 2 o IR BB 1C A -
oo TS F ¥ U T 4 v RYIEREI IR I
HiED T HAEKNE TH % Candida |7 Aspergil-
lus JBIWZRF L TS 7% in vitro WPk E R L, falt
[ Y 72> TWw 3 7Y — Vit Candida \& H 47

— 60

wh T & B R, Cryplococcus, Trichosporon,
Fusarium B OHEGTHBUS R 3 20059 V), VF
B o PARLS L2 FRKA63D # YT E

¥ 12 Candida ki iz 6f U THLAI A C 70 o, Al
Sumigatus 25X U CUEFES RO O ke O B
DWEEThH -1, &7z, FERED > 2 7 KOl
7x&w¥wXM@%%%fwmﬁwf@m
vitro PLEd 1) % B U 7o AL 7 &L B 2 s L

ﬁﬁ@%%ﬁb%o:nawﬂiﬂb,wmw
BIILOETDF v 7 4V RPIVTRE TR
E@ﬁ@%@ﬁﬁ%%ﬁﬁttfﬁﬁénéo

2) Fx T4 VRPN HED phar-

macokinetics

IN O NFD NS e ([ SRV R ) TR

BEAEMEPTBRE IO o0 3 2k, BifE, KU =
YROT7 LR T ) vy B (AMPH B),
VIR AD 7Ly F vy (5 FC) M7V —u
ADIaAF =), INaAFV—), A T aF
V=D 5 RIS T D, Z A IR
WHENRSER e L CGRAISILT WD DY, ZREh
WGBS O AL SEYTTER 22 [BIET S BRI T & 2,

AMPH B g5 2410 <0, B
HEMEIR O SEFN O PR NTITE &2 AL s &, FFHAEO
BEN LBt 2 0 e IR E LD,

5-FCix - & L T TR &2 72w,
AMPH B EfFHI U 7285700 ik e X 0 FEERED
MFLt&%’bMTMMWﬂWﬂp<&U¥T
<, 5 FC oqrfifiilfiz i nswife 4 2 7212
HAEYT D,

TV =R SN, N7 =4 PA50 (I E
L CCYP3A4) TIUH & a2 36750 & o R AT
MIE L 752 RIS NTED, %< O3l L
DFEM S E 2> Tnnd,

By sy



Aty > a Y EREBREE]2)
HMEFEEOHFLULENL . Fr T4 o RERE

SURSTIL]

F v T g RPITHETH 5 MK-0991
(caspofungin) M OF FK46313, YU o Hl U AE 5
W O— D> Tdh 51,38 D glucan 5 EEEES: %
BEAE 3 2 BT RE IR P 2 AT L 2RI T %o il
FHIAAE, K TRR s, fidhal,
TOERINA N E Loz, Zhs 2 FlO3EY)
e Ik ) OFRIEN RO oS, T4
B, HPPEIERTY T b 2 IS P03 2 w5k
e ik a T b, 72, in
vitro JEER O FEUL, Wi & & CYDP W TERLE /E ]
HIFEAELT L TWARW I ERHHS T - T
%o

PLED K 91c, & v > 7 4 v RPUTHHE K
DOPLVLFEE L X W 2 38hiE 7 0 7« — v &4
LTwd ez ot BRI S
5o
SIOFEER T, HEKROPLTREE O S H)E 7
074 —NElMiToeebic, Fvr>r7 4%
FELREHCEI L T, I E TSN T W A A1

4K
EHIT T %,

(s

\‘v-p-_;

3) Current Understanding and
Future Expectations of Can-
dins in Anti-Fungal Therapy

University of Texas-Houston Medical School

John H. Rex

The current therapies against fungal dis-
eases often do not give adequate results
because of limitations due to toxicity of
polyene drugs or insufficient activity and drug
interaction with azole drugs. Pioneering
work focussed on interfering with fungal cell
wall synthesis provided a new category of anti-
fungal drugs identified the echinocandins, am-
phophilic cyclic hexapeptides with an N-linked
acyl side chain. The subsequent research and
development brought about the discovery of

new candins: MK991 (caspofungin, Cancidas:
Merck) ,
anidulafungin

FK463 (micafungin: Fujisawa), and
(LY303366, VER-002, V-
Echinocandin: Versicor). These agents pos-
sess fungicidal activity against all Candida
spp., including azole- and polyene-resistant iso-
lates. Despite the presence of the target
enzyme in C. neoformans, none of these com-
pounds show clinically relevant activity
All inhibit Aspergillus

spp. and prolong survival in animals models of

against this organism.

aspergillosis, but sparse growth may occur
with the zone of inhibition on agar and they do
not produce a conventional completely clear
(no growth) MIC in broth-based testing
against this organism. Recently caspofungin
was approved by the FDA as a second thera-
peutic drug against aspergillosis in patients
who have been refractory to or intolerant of
standard therapies. FK463, under Fujisawa
global development, has been in human trials
Data on FK463 to data show

promising activity and good safety in treat-

for 3 years.

ment of infections caused by both Candida
No data are available on the
The ability
of these agents to provide low toxicity therapy

and Aspergillus.
activity in man of anidulafungin.

against the two major genera of nosocomial
fungal pathogens (Candida and Aspergillus) is
noteworthy and these agents will be welcome
addition to our antifungal armamentarium.
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The rapid emergence of resistance to anti-
biotics among pathogenic gram-positive cocci
provides a constant and ever changing chal-
lenge for the clinician confronted with infec-
tions due to these organisms. In a few
instances, the older agents remain strikingly
effective. Thus penicillin G is still active
against all group A streptococci, including
those that have developed macrolide resis-
tance. The situation is much less promising in
regard to other pathogens. The prevalence of
penicillin resistant pneumococci is increasing
throughout the world. Many of these organ-
isms are cross resistant to macrolides,
cotrimoxazole, and tetracyclines, leaving
glycopeptides and the new fluoroquinolones as
best choices for empiric therapy of life
threatening infections. However, there is
increasing resistance to fluoroquinolones
among pneumococci, especially in parts of
Asia. Methicillin resistant staphylococci are
often multiply resistant as well. For many
years, tetracycline derivatives had been used
successfully in Japan against these organisms,
but the emergence of wide spread resistance to
minocycline and doxycycline now limit that
option. Arbekacin is a new aminoglycoside
available in Japan for treating resistant sta-
phylococcal infections. In general it is used in
combination therapy and has the disadvantage

characteristic of all aminoglycosidic aminocy-

clitols, namely, that it is potentially oto- and
nephrotoxic. Glycopeptides have until recent-
ly retained activity against all staphylococci.
However, strains with intermediate levels of
glycopeptide resistance have now been dis-
covered in Japan and elsewhere, complicating
therapeutic options. The most resistant
organisms of all, however, are the enterococci.
With the emergence of vancomycin resistance
in these organisms, we are now faced with
strains that are resistant to all of the tradi-
tional antimicrobials. Fortunately most van-
comycin resistant F. faecalis remain relatively
susceptible to ampicillin. However, that is not
the case for E. fuecium and in this instance new
alternatives are desperately needed. Two
new antimicrobials with broad spectrum activ-
ity against resistant gram-positive bacteria
have recently been released for clinical use in a
number of countries. These include quinupris-
tin/dalfopristin and linezolid. Quinupristin/
dalfopristin is a streptogramin with activity
against virtually all resistant gram-positive
organisms except FE. fuecalis. It is available
only in an intravenous formulation. It
appears most effective when dosed every eight
hours. Thus far there has been little emer-
gence of resistance in clinical trials reported to
date, but the use of a similar compound, vir-
giniamycin, as a growth promotant in animals

in certain countries of the world has led to the
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emergence of streptogramin resistance in the
fecal flora of exposed animals. Thus far there
is no evidence of spread of these organisms
from animals to humans. Quinupristin/dalfo-
pristin is approved in a number of countries
for therapy of infections due to vancomycin
resistant enterococci. Although clinical effi-
cacy has been demonstrated against sta-
phylococci, including MRSA, it does not yet
bear this indication in the United States.
Linezolid is active against all common gram-
positive pathogens including glycopeptide
resistant strains of enterococci and sta-
phylococci. It is available in both oral and
parenteral formulations. Because linezolid is
a totally synthetic antimicrobial, there has
been little chance for exposure to this class of
compounds in nature. Emergence of resis-
tance during therapy is exceedingly rare and
has thus far been essentially limited to patients
infected with vancomycin resistant enterococci
in the face of prosthetic devices. Linezolid
has been highly effective in clinical trials
against staphylococci including MRSA, multi-
resistant pneumococci, and vancomycin resis-
tant enterococci. It is currently approved in
the United States for the treatment of van-
comycin resistant Enterococcus faecium infec-
tions, nosocomial pneumonia caused by S. aur-
eus or S. preumoniae, complicated and uncom-
plicated skin and skin structure infections and
community acquired pneumonia caused by S.
pneumoniae (penicillin susceptible) or S. aur-
eus. In general this drug has been well tolerat-
ed with adverse effects comparable to compar-

ators in clinical trials.
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Traditional in vitro predictors of antimi-
crobial activity include the Kirby-Bauer-Turck
disc sensitivity test and determinations of
minimum inhibitory concentrations (MIC).
Although these tests have been guiding clinical
decisions for many decades, they do not con-
sider pharmacologic differences among antibi-
otics. In general, pharmacological considera-
tions include pharmacokinetics (PK; details
about the distribution and serum and tissue
concentrations of the drug or where the drug
goes in the patient) and pharmacodynamics
(PD; details about the interaction of the drug
with the bacteria, including inhibitory and

bactericidal activity).

Pharmacokinetic variables typically
include the peak concentration in the serum
following a drug dose (Cuax); the time to
reach Cuax (Twax); the elimination half-life, or
the time it takes for the body to eliminate 50 %
of the drug (7),); and the area under the
concentration-time curve (AUC). Phar-
macodynamic variables typically include the
ratio of peak concentration to the minimal
inhibitory concentration (Cyax/MIC); the time
during which the antibiotic concentration is
above the minimal inhibitory concentration
(T >MIC, or Tirr); the ratio of the area under

the concentration-time curve to the minimal

inhibitory concentration (AUC/MIC); and the
time during which the AUC is above the MIC
(AUC>MIC or AUC;p:).

Animal studies and a few clinical correla-
tion studies have been performed that form the
basis for several qualifiers about the predictive
role of the pharmacodynamic parameters,
which varies among antibiotic classes. For
example, Cyax and AUC/MIC best predict the
antimicrobial effect of the concentration-
dependent antibiotics such as fluoroquinolones
and aminoglycosides. On the other hand, 7.
best predicts the activity of the concentration-
independent antibiotics such as the beta-
lactams. In addition to their ability to predict
the antimicrobial effect (or clinical outcome).
recent studies have suggested that optimizing
the PD parameters also might have a benefi-
cial effect on reducing the selection or emer-

gence of antibiotic resistant bacteria.

As clinical studies of PD variables are
difficult and are usually based on population
based PK determinations, in vitro models have
been introduced to study the predictive poten-
tial of the PD variables on the antimicrobial
effect and also to investigate the use of PD

parameters in minimizing antibiotic resistance.
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Resistance
One additional important consideration is

that of optimizing the determination of the
antimicrobial effect itself. Several different
endpoints have been described including: the
time to reduce the starting inoculum by 909,
999%, or 99.9% (T, Tye, Toes), the difference
between the starting inoculum and the number
of bacteria present at the nadir of the killing
curve (Ny-Npin); the time to reach the nadir of
the bacterial killing curve (7nn); and various
determinations of the area under the bacterial
kill-time curve (AUBC) or the area between
the bacterial growth/kill curves in the presence
and absence of antibiotic over the usual dosing
interval (ABBC). Firsov recently described
another measurement of the antimicrobial
effect that considers the area between the con-
trol growth in the absence of antibiotic and the
killing curve in the presence of antibiotic over
the entire duration of the effect of a single
dose. This determination is known as the inten-
sity of the effect or I, and this measurement
appears to be most robust and effective in the
relation of various PD parameters to the

antimicrobial effect in % vitro models.

Recent studies with the new fluoro-
quinolones such as gatifloxacin and moxiflox-
acin in an iz vitro PD model have shown that
they are able to eradicate large inocula of S.
pneumoniae, S. aurveus and Gram negative
bacilli more efficiently than the older drugs.
As ciprofloxacin AUC/MICs>125 h were re-
ported to be associated with better clinical and
microbiological results in intubated patients
with Gram-negative bacterial respiratory tract

infections, this “breakpoint” was applied to
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comparative studies with other quinolones in
our PD model. Using the relationship of AUC/
MIC to the antimicrobial effect parameter I,
equiefficient does of the newer quinolones were
predicted in these models for pneumococci,
staphylococci and Gram-negative rods. For
example, a 400-mg dose of gatifloxacin was
equiefficient to a 1400-mg daily dose of cipro-
floxacin. Also, to provide the same anti-
pneumococcal effect as obtained with 1000-mg
of ciprofloxacin, the daily dose of gatifloxacin

could be as low as 180-mg.

It is also possible to utilize in wvitro PD
models to study the role of optimizing
quinolone PK and PD to minimize the selection
of resistant mutants. One clinical study sug-
gests that resistant organisms were less likely
to emerge if patients were treated with antibi-
otics that produced AUC/MIC ratios >100 h.
Recent preliminary studies in our iz vitro PD
model suggests that antibiotics that achieve
higher AUC/MIC ratios at their usual doses
might prevent the selection of resistant

mutants.

The goal of these studies is to optimize the
pharmacodynamics of antibiotics to achieve
the most rapid elimination of bacteria with the
least likely development of resistance. These
goals might be achievable with the new fluoro-

quinolone antibiotics.
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Positive Cocci

Only sixty years after the commercial
release of penicillin, widespread resistance
among Gram- positive pathogens has reduced
the utility of this once potent drug. The trend
toward resistance to other drugs, including
vancomycin, has led to intense investigation

and to development of several new antibiotics.

The Extent of the Threat

Increasing antimicrobial resistance has
been observed in Enterococcus faecalis. Resis-
tance to ampicillin and aminoglycosides was
noted in the 1960’s, followed by development of
vancomycin resistance in the late 1980’s. The
vanA and vanB genes mediate most glycope-
ptide resistance in enterococci. In the US, van-
comycin resistance rates among FE. faecium
strains approach 25%, with higher rates in
intensive care units. In Japan, vancomycin-
resistant enterococcal (VRE) strains appear to

be rare.

The reasons for the emergence of van-
comycin resistance among enterococci are
complex. Widespread use of broad-spectrum
antibiotics has been implicated, with van-
comycin, cephalosporins, and anti-anaerobic
agents causing particular concern. Antibiotics

in animal feed may also influence carriage
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rates for VRE, but in Europe this has not
correlated with clinical infection. The influ-
ence of VRE in poultry and other foodstuffs
has not yet been determined. With established
VRE colonization, nosocomial spread has been

documented.

Methicillin resistance among Staphylococ-
cus aureus was recognized the 1960)’s. Present-
ly, approximately 4095of all S. aureus isolates
in the United States and 50-79%in Japan are
methicillin resistant. Vancomycin tolerance
and resistance was demonstrated in clinical S.

aureus infections in 1996.

Among Streplococcus pneumoniae, penicil-
lin MIC’s in the intermediate range were found
as early as 1967, but full-blown penicillin resis-
tance became an issue in the past decade. In
1997, 27% of S. pneumoniae strains in the
United States were considered “nonsuscepti-
ble” (intermediate or resistant) to penicillin,
compared to a rate of 509%in Japan. Therapeu-
tic alternatives to penicillin, such as tetracy-
cline, macrolides, trimethoprim/sulfamethox-
azole, and cephalosporins, are less useful as the
proportion of S. pneumoniae strains resistant
to them grows. Ciprofloxacin resistance has

been found in Canada.
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Newer Antimicrobial Agents
Quinupristin/dalfopristin  (Synercid®)

and linezolid (Zyvox®) are potentially useful
to treat infections due to a variety of resistant
Gram-positive pathogens. The pharmaco-
kinetics, pharmacodynamics, and side effects
of these two new agents are unique and will be
discussed in detail. Given the lack of head-to-
head comparison and limited published data, it
is difficult to compare the in vivo activity of
quinupristin/dalfopristin and linezolid. Selec-
tion of an antimicrobial agent for use among
patients with infection due to resistant Gram-

positive pathogens must be individualized.

Response to the Problem

A multifaceted approach to prevention,
treatment, and control of infections due to
resistant Gram-positive pathogens involves
enhanced surveillance and testing of target
isolates, infection control measures, and pru-
dent hospital and community antibiotic use.
Several studies reflect the influence of antibi-
otic formulary changes on rates of isolation of
resistant bacteria. Another potential tactic in
institutional settings is antibiotic cycling. Since
many invasive penicillin-non-susceptible Strep-
tococcus pneumoniae infections are caused by
strains included in the pneumococcal vaccine,
vaccination efforts should be helpful. In the
meantime, development of novel antimicrobial
agents active against resistant Gram-positive

bacteria will continue.
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