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BTHH, TOLDOERBIIK—FLRALENDDOH
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AR COBRBRREIBRAEA KBS E LTHESR
BicCDEZIZEDLEVWEEDNS,

LA»AL%&ds, BEL) PHVoEFHZBDOTVD
LEZONAERBIBEAORZEMORAS L AR
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B, BRNOMERREERREE BN TORRE
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FOREHERSICTLOTH,
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EBIVPEIZLSTY A 2R/MNIT BT EZLAT
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1. RKEKMB (Exploratory Therapeutic Study, ¥ & L THIH)
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BT 20t BERZ P ez v, LA L—BEICITT
ERERCRER_KERRRIZL IEME TIILE
—BER RGO A & DEBES
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2. MM (Confirmatory Therapeutic Study, ¥ & L THIH)
— 75 REGHEE
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IS RERARTORBROEICH T HMETH S,
KWER S B - TEHMH B O FHEEHERD training A°
EATWEZ L, BRYY)OBEEMSSEVEITXL
MONI-HETH S,

B#ICTHERERARICMN S, IEHEICIIH I AHAREKEE
AR LHDBEILLTELIRER, T4bLE 35 HAR
HEAOTHOETHLHY, L LTEFOBRRIBEEZR
HABHRABRE VW) ZLIZEAEK-o TH S, AR
TIIR LB %2 h o KB % endpoint (6 F &,
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Hu [ — 1 .
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* J L 1 1 J 0 o
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BREBEICCNFTARTELCEZOTLELTEED
o TTR1DEHRML, HEHVIZENIEVTEEN
RS ELRARMTHAIENKEREVI L 45
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RBIIRD 6 ICBERDBIENK - FEHETH S,
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B, BNREICE2HARYY YV ROEREN
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RITAHRPN, KR HBLETHELLD
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R REHMOBERBEHBICLTBL I EMED
DTERETHLILIIRER2V. oL HEMMIC
i, HBBOEFRBHRKAL BERAL THELL, L
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PREEBOAL LT, REEDRPAFTORELV S
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H->TH 10°CFU/ml U EHLET, BROFEE IR
ShTwivw, £7:, FDAFV A F54 X IZBIT A48
HKB(K3)1X, BROEEL IZZFRABONBETH D7,
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RUENMIMERIZEOIRM

ONORCRC RN

R4 BRETORERRERIZHB D EREN L AMIERE (KM
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BB AR - MIMBREONE ML S 2 5Mn
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RERRIE
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big, L0 b hBET, fRELHRTIEEFHIINL
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Hb, RETRBRE VI RBRIBEATIREPL
ICEZTIRVEA, BRICKBNLBRRBOERTH
ATXRERFREOHERMEILE V) HBREEHKLA
ELTVWEDOTBEREXL, DPB, [ XILGRIE
M RE R B R RE, BUEMREE, MR#EELZ LD
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CHICH LT, RATRIBUYESEXROAICHREL, &
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Mechanisms of Action and Resistance with
Older and Newer Quinolones

David C. Hooper
Infectious Disease Division, Massachusetts General
Hospital, Harvard Medical School Boston, MA, USA

Emerging antimicrobial resistance has become a
worldwide problem with particular problems with in-
creasing rates of resistance in gram-positive cocci,
specifically penicillin- and cephalosporin-resistant
Streptococcus  pneumoniae , methicillin - resistant
Staphylococcus aureus (MRSA), and vancomycin-re-
sistant enterococci (VRE). One of the common prop-
erties of newer quinolones is enhancement of their ac-
tivity against gram—positive cocci, providing an oppor-
tunity for treatment of certain infections caused by
some of these organisms, particularly resistant strains
of S. pneumoniae. A lesser number of quinolones un-
der development may have sufficient activity for treat-
ment of infections caused by MRSA and VRE, many
strains of which have already acquired quinolone re-
sistance mutations.

The mechanistic factors that determine the activity
of quinolones against gram—positive and other patho-
gens include their potency against their two target en-
zymes DNA gyrase and topoisomerase IV, both of
which play essential roles in DNA replication, and
their ability to permeate cell membranes and avoid ac-
tive efflux mediated by common multidrug resistance
pumps. :

Many quinolones differ in their potency against
DNA gyrase and topoisomerase IV in a given bacte-
rium, and most are more active against DNA gyrase
than topoisomerase IV in gram-negative bacteria and
more active against topoisomerase IV than DNA gy-
rase in gram—positive bacteria. Because of these dif-
fering potencies, it is possible for quinolone resistance
to occur by single—step mutation in the primary, more
sensitive enzyme target. The level of resistance caused
by such first-step mutations is determined in part by
the level of sensitivity of the secondary target enzyme.
Thus, the more similar the activities of a given qui-
nolone against both target enzymes the less the in-
crease in resistance caused a first-step mutation in
the primary target enzyme. This property implies that
for quinolones with similar potencies against DNA gy-
rase and topoisomerase IV, resistance caused by selec-

tion of altered enzyme target mutations would occyr
less frequently. Patterns of selection of mutants with
the newer quinolones sparfloxacin, gatifloxacin, clj.
nafloxacin, and sitafloxacin in some gram-positive
pathogens suggest that these compounds target both
DNA gyrase and topoisomerase [V similarly.

Multidrug efflux pumps are found in most bacteria,
For some of these pumps quinolones are incidental
substrates, and overexpression of the pump due to
mutation can lead to resistance. Quinolones differ in
the extent to which their activity is affected by the ex-
pression of efflux pumps. The activity of some newer
quinolones, such as gatifloxacin, levofloxacin, and
sparfloxacin, is little affected in mutants that overex-
press efflux pumps, suggesting that selection of resis-
tance due to overexpression of efflux pumps would be
unlikely to occur with these compounds.

Pharmacologic factors also affect the likelihood of
resistance selection with use of older and newer qui-
nolones. The higher the therapeutic index, i.e., the ra-
tio of peak drug concentration to MIC or the ratio of
AUC to MIC, the lower the likelihood of selection of re-
sistance in vitro, in animal models of infection, and in
treatment of human infections. Thus, quinolones with
greater potency and greater bioavailability may have
the advantage of lower risk of selection of resistant
mutants in clinical use.

In addition to mechanistic factors relating to drug
target potency and the effects of multidrug efflux
pumps and pharmacologic factors, epidemiologic fac-
tors also affect the likelihood that resistance may oc-
cur for both older and newer quinolones. The presence
of reservoirs of bacteria in which resistant mutants
may persist creates the opportunity for sequential se-
lection of multiple mutations with repetitive or persis-
tent exposure to a quinolone. Such may be the case
with staphylococci that colonize nares and skin and
with the reservoir of Escherichia coli in the gastroin-
testinal tract. The ability of resistant strains to be
spread among patients and when multiresistant to be
co—selected by exposure of patients to any of many dif-
ferent antibiotics may also amplify the prevalence of
quinolone resistance, particularly in the case of
staphylococci. Thus, appropriate and focused use of
quinolones and other antimicrobials and careful atten-
tion to reduce opportunities for spread of resistant
bacteria are also necessary to minimize the chances of
quinolone resistance. These factors may be particu-
larly important for the risks of quinolone resistance
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occurring in S. pneumoniae as these agents are used
more frequently for treatment of respiratory tract in-
fections.
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Positioning of newer quinolones
in clinical field

Claude Nicaise
Bristol-Myers Squibb Pharmaceutical Research Institute,
Wallingford, CT, USA.

The incidence of penicillin-resistant S. pneumoniae
(PRSP) rapidly increases in infections of adults and
children with rates as high as 30-50% in specific geo-
graphic area. New quinolones with activity against
PRSP are attractive therapeutic options as most beta—
lactam and macrolides become poorly effective. Gati-
floxacin (Gati) is one of these new quinolones with an
MIC against S. pneumoniae including PRSP of =0.5
ug/ml. The pharmacokinetic characteristics of Gati
include a half-life of 8 hours consistent with once-a-
day dosing, a urinary excretion greater than 80% and
a low protein-binding of 20%. A dose of 400 mg once
a day was selected based on optimal pharmacody-
namic characteristics (AUC/MIC and Cmax/MIC). The
target indications for Gati were respiratory tract infec-
tions. Three studies were conducted in pneumonia
comparing Gati given for 7 to 14 days to clarithromy-
cin 500 mg BID for 14 days, levofloxacin 500 mg per
day and ceftriaxone 1-2 g IV + erythromycin switched
to oral clarithromycin. A total of 1,131 patients were
entered in these three randomized trials. Overall, the
clinical cure rates were 96% for Gati and 90-94% in
the comparator groups. The corresponding figures for
microbiologic eradication were 98% and 91-95%.
Eradication of S. pneumoniae was 49/50 for Gati com-
pared to 14/18 for levofloxacin and the eradication for
H. influenzae was 27/30 for Gati versus 11/14 for
clarithromycin. In the Gati group, all infections due to
atypical pathogens were cured. Gati also demon-
strated excellent clinical and microbiologic activity in
patients with acute exacerbation of chronic bronchitis
and sinusitis. In uncomplicated urinary tract infec-
tions, a single 400 mg dose of Gati proved to be equiva-
lent to a conventional 3—day treatment with ciproflox-
acin. Gati was very safe with minimal side effects, in
particular, minimal gastrointestinal and neurologic
toxicities. In studies in volunteers as well as in pa-
tients there was no evidence of phototoxicity, car-
diotoxicity (QTC prolongation) or glucose intolerance.
In conclusion, Gati is a safe and effective drug and as
a member of the newest quinolone antibiotics, Gati



472 HAE{EmESERNl

AUG. 1999

proved particularly effective in the treatment of respi-
ratory tract infections. Future investigation will in-
clude pediatric infections due to PRSP.

Positioning Quinolones in Developing Countries

Thelma E. Tupasi
Makati Medical Center, Philippines

Developing countries with limited resources are
paradoxically countries where the problem of infection
is paramount. In these countries, it is the children
who are at high risk of developing infections.

The development of bacterial resistance to previ-
ously recommended standard therapy for common
childhood infections in developing countries, notably
dysentery and invasive salmonellosis, has left treat-
ment options limited to the quinolones. A number of
randomized controlled trials of the quinolones in shig-
ellosis have demonstrated their efficacy and safety in

children, Epidemics of multidrug resistant Salmoneils
tyhpi, Vibrio cholera infections in developing countries
have also shown that quinolones are effective alterns.
tive regimens including regimens which are ghort
course, ensuring compliance to therapy.

Apart from bacterial resistance in common bacterial
infections in childhood, the problem of multi-drug re-
sistant Mycobacterium tuberculosis in developing
countries is another potential area of application for
the quinolones. Susceptibility data to ciprofloxacin
and ofloxacin obtained from recent isolates of M. tu-
berculosis from the Philippines will demonstrate its
potential role as a second line anti-TB drug.

Strategies to make these drugs available in develop-
ing countries for specific indications should be de-
vised. Quinolones, however, should be limited to spe-
cific indications in order to prevent the emergence of
bacterial resistance and thus preserve their clinical ef-
ficacy for important childhood infectious diseases in
developing countries .
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DHNFICRBPOKBYH B, TiebbHBRHAHN
MWL, REKICLBD M) T/ VRAKNRN L
TANYIVYETIE, 2820NIIFHRERIZLAY
BN 72\ empiric therapy ¥ MENICITR I, F#ik
BILHVBRATBONDZTHAS), LHL, Shit®s
MEAELERTDLDT, BMELLOMRCEERN
BFATFHMEND, BRETRTTICSETETMENS
HERIMBENTVEY, DIFETLTOAXIF4
TREBRIRTHA ). SEDLAOANRALH
Y ¥ BMEE I 8T 5 empiric therapy DEFBORAT
12, Eh AL RFLHERHRLERCBLILDI
2, 2VBIE - BRIEOBIBFEOMBHNEET, £
il b &I early presumptive therapy ¥ 095115
tedimans,

e, EBNIHERENTRLTVET ARVFLVRE
Tk, HILVEMEOMRNZTEI NN, ABAT
h v I YEY LRI ORT LM SO RGN AR
RTHD, LINoT, BEKEDERILENREL
FHL, PRYVIVENL-BHELHLL, ERRAL
FREN LRI RO D OMEH 2 EREITI S EHD
Ins, AEOHLVBHERCNISETED2HD
A, FREhERATIREKENHERICAIECALS

VY,
® #MIHE biofilm—F D& & #EH

2% #E
WX - wREH

BEEDOFREE LTOMAB/ /74 VAL, HE
AREFEBFICBVTHASYNEET LHBNSE
(ZVan) vy s R) »oidBAROEORN,TIT
SR LARBTH D, ZOREDLOIFHERH
~OEHFME L FROBEE L SRR LXRLTED,
COBUREIEDRE L 25,

MEDELES 2 HENSMITEMIC L ) ZORRITR
RBLDD, RBEOT VX &L RABCSEORERN
BEETARY =2 LT, B4 4 TmBBEIEA
T2, RO EMYL AW L L OBBHERRLEE
NEBENICIR ) AR, BB URERRICELLED
% TZE At 2 § & EPS (extracellular polymeric sub-
stance) KT 5. €O#FL LTEPS ik, MEH
ROREIC & 3 RERSOERER, 73/ ERELE
DREHEEERBEOMWIRIC L 2 BARME, AN
BT 2 EEMMEET A, 264+ v ORECE
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BRRRADOHEEDIIN, REMAEOLHEICL DL
9 immune-mediated inflammation D EHE L L% E B
L TS RRREDRBE BT 2, S/ 7101A
DOFRIX, HOHBRTIIEELME L OMH 2 2 LN
MERR (BERMEBMERRRIYE) ORIEFI 5D
bANnZve LaL, {LFMEICTHRENT EOBREL
PRONZVIENLGBEIFERL, RIFRBOE/LIC
FORUNELRT,

—%, MENRAL 7 40 D3RR REFOEER
ELZWHMRRICERT 2R TH 205, KXW
HEORR, HEORNE, &L\ REWBOLRD
B 95, LdoT, BEBEAIIBVWTALM+ 71
WA RBRFEIC 0 U TRABRYICERE 2 R L ) 2 bak
RERINTVRVY, HEEORNEH &L XEBRRD
B VI BEAPORRL 5 25 i3 %L kv, BE
BFPREFOLHRBRBOVTHELYEKETH 5,

® AIDS OFPtyiGE
— S HIV SRR C B A SR E L 20BEE—

G
EVERE#RYE Y 5 —, T4 XEBHERREY ¥ —

BIRTOHIVERICEB T2 K& RBEAIR, Wit
ANVZAOHBZWHICR CBALERICKBEE TS
PV RIZH D,

WETANVAOHESE L LTIE, BERIICYVA VAR
DML CD4 ) ¥ SRBOBL 22 BRIZHNT 5
ZENBVA, L DRERITHERETo T DI}
BETANVZAORBEORESATRTH S, W74
MADOKEHIX, K& (AT 1) genotypic assay (&
ZFERFIA»5HE) & 2) phenotypic assay (EWFH
HRPHHE) D200Hb, HII—R—EIZH 5,
B ClafifEE A & genotypic assay ERTH B, b
hbhoReTid, BEHAKZITPAETYAIVAE
210Y/ml iZE % o - BEIX 9 2 AUANIC LB Y 4
VAHHBLTWADIHL, 10/mlBTFIHz LR
BTN ARICBVTH 1ADHELEROEEZ
ot THICHL, 3HPAKRDIA VARSI OF
Mic8EoTLEo-BITIX, ZOHIANVZAERDHEN
LBlicBnTid, 3 ABIKT CICHBERMAE LR
T, COZ e LiERMB®EINPABICYAILR
EA10/ml 8o T LI A EF LBV THIERE
2L Nbo b EKREHLLVIBRISBON
72

X6 izbhbhid, phenotypic assay (Z2WVTHR
ETHELRELELHILODOH S, KL, pheno-
typic assay IXEERIASA DB L, HMAICRELWC L
Iy —iLshTwirhrorz, bhbhid, Magic 5A

clone 1-10 (E /&ML L 0 55) 2RV, &%
D) ¥ RETIE 3 2 Bl { Ao T 72 phenotypic
assay ¥, 2 CHELHEL LIKR Lo RHK
B L OMBAIZRZ A, ERERERZ R L 7oRE T
E BTN H B,
FRIMERET ) BBPICWEIAINVAEEL, &6
WCHOFERICR T ERERELBBLTLESI LD 27
ANWANHELTLE-Tid, FHRAERIIRBEVX
b, LVBENLHEROBEENIRE N O2H S,

@ 71V RBRYBIE DL F AR
—_AIANVRKNCEBAL VIV Y HFDOFR L ia#E—

R FS
H 28 7% e/ e Bt

TRYEIUE, BERIS, AR V7V RS
EDHREL LTERESN, FHMICERT AL, 75
%DORKBHEDIBRE SN, 77F L EHEID
%o MARBAMETE, 24 RERILINICAERI M B EIZET 5,
T F BT HRNCHITANEL £ o 2RI T T,
JoFUERLABIC, TRVIVCORREBBL
T, 4 BBICHENERLBAT, TRV 0%
FILT 2 HENETH S, TRV ¥ V2 FERICHE
A¥aE, BEIC, BMERAYAONE, BRAIR, TR
Y, EIZ, HLHLPREARICIRONSE, TYY 5 Y
YOFBARIE, EAF—L, Y, RARITOV RS
»EL, —F, BEHOBETELRBRNICBREXET
HHY, TOHETH, BETOA IV s F
VEBOMENRIRE LD, T2 FVEREELEWVT,
BRAREFHZ Ty 7V VIZDOARBES T b,

TRV IV REGRICECAES, RiFtk 48 ERLL
NI 5T 5 L BELOMENRDH D, TRV 5 I VidiE
W5 HEEBRICWEY A VAHHBET S, BRHER
NAYAZEIZ, ABRL V7V FOTESEIZZLS
n:-Bpi, BN, B>, T8V 2 ERT
RETHD, TV TV DEEEG TIIAERZHIZ L
5, AR VIV U FRESEQHERVPERATH 5,

LA Y7 Vv y¥DiE#EE L LT, neuramini-
dase inhibitor 2 & ®F T & %, zanamivir (GG 167)
¥ GS4104 T, 5%, A V7 NVZT o HFDEHREE FHIC
KELHBEEZALEZDND, BFHMELTE, DA
BCd, BRIV IVZ U HFIZLAETH S, 2) 7
YET ARG LD, B, RELLEORERIE
B\, 8) WMHUETVANVADOBBADENEL, WHEYA L
A, BREHPMETT 5.
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H. pylori @I O A KX L ECho L bk
Sl FORIBALOMRL & @Y L) O INT b
Bo TTIZ, WK, KINB LU &7 KT HIK Tid b
REMDT {1 FF 4 2HRLINT Do HAKTIL,
H AL F AL D 22 MK TR O ed 0 I 1 157 4
AT DD WOBIKBMTON A F T 113 F L
£ L v, PRz, AR YEO N LPERl 35 &
UMY MALT V) > 2SiAS@eA L - B2 0 hT
WA VORI FRIEIIME LSV B L OFO
DOFE VORI DVTIE I DI %3 2 B
EEHGE L LTk, 7a by TR (e &
HEEx 2 FBUEIRE(CBF I3 2 3 RIPENIA LA -4 T
HbHo, BIE, bAMETEL 03 ANEHMBLOA GED
PSS TR ZERRBRYEITH), hE
TSN ENTO ISR S & UK RBR L &
TOERAEBRB T N2 THRBGEILAKZED =D DOHL A
RSN TBY, —RWLHVEREIETN D,

WHERDHFEVRAOKGICKRE L EEEB LTS
EBHONTV 5, E, FHOBRAHHIHLNE
PEE T T AWML 2H02H 5o Bkl
KBELTIE, WMUEEOBIEXHZILEAEETHY, 7
HOMUROE=5) P IHEETH B, 612, 4|
SRBREERSITONRAIEIZE ), BEARRIIBICE
WTIIBREGEHR & ICEARYE H pylori DREIEAINT
HEMIZH D,

Sk, KRIIHTHBREHEHEIL L —KEKETITDA
BEHTE, BMERICHTIREE I ELLR
HEREERTHLEND S, BHIKTIE, WHERHOHB
ERCLDICREEHREE L DEDICITS) R
regimen (I7EFXF LV D EGHT L L LS E
HEINTVEPLRBEHORAVLETH 5. HIERIC
W HBREEREDIZDOIIIE, FHLORHERERT 7 F
CORBDVESHRDEELNRREL k5,

9 HRAIAREICBITDEEREROH ) K

* fE
BR 3 dn B4 (G SR 1R M ED

OAENIBIT L IEFI OERE, MELEATHS S
EHFHODICRoTwd, 20 161E, BERIC, #
BOFRILBIEME D FE AL BRBRK A, A BRI
CHT AL TN OEETEL 2722 ETH

AUG. 1999

Do EHOLOBRMOBUIMRT — S OUD ¥ L ik F At
Wi, ok, lyor7alan, %%WWWI‘L!#{’HH
M AS UM AL LTV - Bo 2O WE LT, &
Py A (B EBIR) RGBT DA DS
AlNE e WG H D, OIS, CCP#TItE
FoIMNM - O Y-S D,

CALLONE R E LT, $HMOI - 414
KWL LG RTINS D 1200, it il ML 78
AEBIAS L e - S, ALIOGMAEIZIE Y, BB R
13 oMt R Y a0 LA UL P AKEE T DR U DFEWAE ¢
O, LRI O TR D BRIEL - L, )
DA ST by LOHLMB LRI, whwa
Empiric Therapy /) WK, &% Y10 OV 7% %
¥

< HWCH GCP (ICH GCP) OgiFizs b thi%E
O/ ARMI LS L7 2%, ICHHTA F54
Sk, TN S R & D IR 7 — 5 OF
MK L O R AR T — 7 ORERNRE
-5 R GRV R R 00 4°% (W9

Ml %Wz, 70bar iz, KR
Vil D EZ )i WEEICED AL 2 &, ol B4 B Y EKS
Y. HEHE, KYHBLMETITHETELL)
(it A2 L, BRIEGHOBRFOKRERELIZ, £
WEIK T 27— R EDET L, $7-ERER
ZBELTIX, E=% ) 0 VR MET B4 LK T -
SEDORBIIHZONLEET — 5 OIUE - REBR%ET
FENHEETH b,

$7:, HEDSH BT, BBREIIRBENLHRD

VB IR LT A LIZE D ERNDL
DREFMAMON, L) ELDBEDHEBR NDEME
N2 NP $7IRVAF X W/ T

10 BRERA OBRIKIEF & MK

O NI uy:
E¥EF KW R ESH

B 5k 12 Enterococcus RDOEHTH . ZOHIH
20 IO WHiAH S TVd, ShHDEIE, ECTH
LN TERARE LR T 2EERTH LA, B4
DR KA S ORI X, inBERIIZH %, E
faecalis b - L b % { srM s, FhUHTIR E
faecium, E. avium H% < @b, THIZE. cas
seliflavus, E. durans, E. gallinarum 7z &b 3RS
BT ENH Do BIREILHIENE L EHE SRR
HELHMEHRTH S,

WEREIE, WM, bRl hamimd, wE
BEE, BEZ COREICHATRETAILNTES
B, REMIRH T VR RVEL STV A, BRED
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PRERFL LTREMNEL, MREE, ENHREE
&, BERFREESNTVWE, BREIRBEIODH
AL oL b EH L, BMERBBIYETIE, E. faecalis
13 20~30% DHETHHE SN, £DHMD Enterococcus
REFDHDE30~40% 12b D23, E. faecalis DY
BMBRRT, WEBRIEREZAELTEY, I/, BMmMIKkH
%, CRP LH, B#LEDER, TREET 2EHHC
20~40% ICFEON, L2 RBEMEIEEEINS,

BRE L7 = AREHICIIERBELEL, +04t
DEANHLBBBHEELR LTV B, BIETIE, E. fae-
cium R E. avium DT ¥ Viigth, E. faecalis ®
Yy IVUitE, FLOBREOF ) 0 ViHEIEA
TWb,

W, VRE IC& BBEAREA ML 29, VRE i2x
TAHFEVRF ENTE 2, DHETIE, VRE DR
BEFVOBI o THOABRATIILL, RABRESED
HEMGERARINTE

@)-1 Current Status of Clinical Trials on
Antimicrobial Agents According to
GCP Guidelines in China

Li Jia-Tai
Institute of Clinical Pharmacology, First Teaching

Hospital, Beijing Medical University

Abstract Clinical trial of new drug in China must be
approved by the drug regulatory authorities, the State
Drug Administration (SDA). The procedure of
application for clinical trial of IND and for marketing
of new drug was shown in the figure. Clinical
Pharmacology Bases (CPBs) are clinical trial centres
(CTCs) established by drug regulatory authorities and
located in university hospitals or city general
hospitals.

After receiving a document of Clinical Trial
Approval assigned by SDA, the CPB of antimicrobial
agents will meet the representative of Sponsor and
sign contract for conducting clinical trial according to
GCP guidelines. Before and during preparation of
protocol for clinical trial on antimicrobial agents, both
ethical and scientific considerations should always be
kept in mind.

Ethical Considerations:

1. Clinical trial should be conducted in accordance
with

- Ethical principles of Declaration of Helsinki

+ GCP Guidelines

+ SDA regulatory requirements

2. Benefit/risk should be justified before the trial
3. Be assured that the right, welfare, safety and
confidentiality of the trial subjects have been well
considered.
4. Protocol, CRF and informed consent should be
approved by the Ethics Committee before the trial
5. The informed consent should be freely given by
the trial subject before the treatment
6. The medical care should always be the respon-
sibility of the trial doctors
7. Everyone involved in the trial should be quali-
fied and well trained
8. Quality control system of the trial should be
established
Scientific and Technical Considerations:
1. Clinical trial on antimicrobial agents should be
conducted in accordance with
* GCP Guidelines
* National Guidelines for Clinical Studies on New
Antimicrobial Agents
+ SDA regulatory requirements
2. Diagnosis: Clinical and microbiological diagno-
sis both are required
3. Overall culture positive rate should be=80%
4. Disc susceptibility test according to NCCLS
5. All of isolates from trial subjects should be kept
well and sent to the leading sites for re-identification
and determination of MICs
6. Selection of control drug:
Class I new drug
Select one of same family drug already marketed to
be used as control compound
Generic drug
The original product or one of the marketed same
drug with good quality
7. Number of trial subjects should be considered
@ according to the requirements of SDA
® according to the statistical requirements

= P1X (100 Py + P, X (100 - P;)
(Pz - Pl) ?

xf (a + B)

n = number of subjects required;

P, =efficacy rate of control drug;

P.=estimated efficacy rate of test drug;

a =type Il error; f =type [ error
if P1=90%, P.=95%, a =0.05, § =0.10,
1- =09
-90x10 + 95x5

95 90)7 < 105=578
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8. Number of trial sites: 3-5 clinical trial sites are
suitable for conducting a clinical trial with total
number of trial subjects around 200 cases (100 pairs)

9. Four grades were recommended by Drug
Evaluation Committee for assessment of therapeutic
efficacy: Cure; Markedly Improvement; Improve-
ment; Failure.

Efficacy rate (%) =
No. of cure cases + No. of MI cases <100
No. of total enrolled cases finishing treatment

Criteria for Cure =Clinical (signs and symptoms),
laboratory and microbiological results change to
normal.

10. Assessment of bacterial responses: Eradica-
tion; Partial eradication; Persistence: Colonization;
Reinfection.

In order to control the quality of clinical trial,
Standard Operation Procedure (SOP) of clinical trial
including SOP before the trial, SOP during the trial
and SOP after the trial were firstly started in our
Clinical Trial Research Centre since 1995. Now it has
been widely spread to all of the CPBs.

Conclusion:

1. In general speaking, clinical trial on antimicro-
bial agents according to the requirements of GCP
Guidelines in China is similar to those in other
countries with clinical trial QC system in accordance
with WHO-GCP Guidelines or ICH-GCP Guidelines.

2. It is emphasized in China that microbiological
evaluation is essential, which includes microbiological
diagnosis, assessment of efficacy, bacterial responses,
sensitive rate of the clinical isolates to the test drug.

3. The use of four grades criteria instead of three
grades criteria for the evaluation of therapeutic
efficacy has been widely accepted and showed more
stable clinical results between site of site.

@-2 Resistant S. pneumoniae
Isolated in Taiwan

Cheng-Yi Liu
Section of Infectious Diseases
Taipei Veterans General Hospital
National Yang-Ming University

Since the first human isolate of penicillin-nonsus-
ceptible Streptococcus pneumoniae was reported in
1967, there has been a dramatic increase in the
prevalence of S. pneumoniae with diminished suscep-

tibilities to penicillin and other antimicrobial agents
in many parts of the word, including Taiwan, The
global emergence of antimicrobial resistance in §,
pneumoniae has become a considerable concern, as it
poses serious dilemmas for the treatment of invasive
pneumococcal infection.

So we collected and serotyped 550 clinically signifi-
cant S. pneumoniae isolates from 14 geographically
separate laboratories in Taiwan. MICs were deter-
mined by an agar dilution method. Of the 550 isolates,
310 (56.4%) were resistan to penicillin (MIC>0.12
ug/mL), 238 with intermediate resistance and 72 with
high-level resistance. Isolates with intermediate
resistance were observed most frequently in patients
aged under 4 years, whereas those with high-level
resistance were mostly from those aged over 65 years.
Most penicillin-resistant pneumococci were of
serotypes 19 F and 23 F and resistance rate within
these serotypes were 87% and 91% respectively:
fourteen other antibiotics were tested beside
penicillin: 83% of isolates were resistant to tetra-
cyline, 74% to azithromycin, 69% to erythromycin, 52
% to clindamycin, 23% to chloramphenicol, but fewer
than 2% to cefotaxime and ceftriaxone. None was
resistant to teicoplanin and vancomycin. Multi-drug
resistant strains (those resistant to three or more
chemically unrelated antibiotics) were found widely in
each serotype or group, but were most frequent in
types 19F and 23 F, The emergence and spread of
these latter strains has made antibiotic selection more
difficult, but both are covered by the current 23-valent
pneumococcal vaccine, as were 82% of the isolates
from blood and eight of the nine from cerebrospinal
fluid.

@-3 The Emergence of Vancomycin-
Resistant Enterococci (VRE) in Korea

Woo Joo Kim
Division of Infectious Diseases, Department of Internal

Medicine, Korea University College of Medicine

Since first isolated in Europe in 1986, vancomycin-
resistant enterococci (VRE) have emerged as a major
nosocomial pathogen, particularly in the United
States. In the United States, the incidence of VRE
have increased from 0.3% in 1989 to 7.9% in 1993. In
1993, nearly 14% of enterococci isolated in intensive-
care units were resistant to vancomycin. VRE are
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increasingly isolated in certain hospitals, especially in
large, tertiary—care hospitals and intensive—care
units. Although numerous outbreak investigations
have reported success in eradicating one or more
strains of VRE, there are also a lot of reports in which
VRE have become endemic in large hospitals. VRE are
often resistant to all clinically effective antibiotics and
cause high mortality in the immuno—compromized
patients. The current situation is especially problem-
atic since no known effective therapy exists for life—
threatening, VRE infections. The report that the
vancomycin resistance genes can be transferred to
Staphylococcus aureus in vitro and in vivo is further
cause for great concern.

Recently, VRE have been reported in an increasing
number of countries outside Europe and the United
States, such as Australia, Japan, Singapore, Taiwan
and Korea. Obviously, VRE has become an emerging
international threat to public health. The first
vancomycin-resistant Enterococcus faecium isolate in
Australia was isolated from a liver transplant
recipient in Melbourne in 1994. Since then, there have
been several reports of VRE in Australia. A case of
VRE was reported in 1996 in a National Burn Center
in Singapore. In 1998, the first clinical isolate of high—
level vancomycin-resistant E. faecium was isolated
from a urine sample in Japan. In 1999, Lu et al.
reported the emergence of vanB type vancomycin—
resistant E. faecium in Taiwan.

Epidemiologic studies in Western countries sug-
gested the use of vancomycin is one of the important
risk factors for the emergence of VRE. The annual
consumption of glycopeptide antibiotics, vancomycin
and teicoplanin, have increased markedly during the
1990s in Korea. This clearly indicates proportionately
increased usage of glycopeptides with the growing
prevalence of methicillin-resistant S. aureus (MRSA)
among the clinical isolates from the hospitals, which
increased from 55%in 1992 to 72%in 1997. It is
certain that the large use of vancomycin will affect the
emergence of VRE in Korea.

In 1992, the first clinical vancomycin-resistant E.
durans of VanA phenotype was isolated from a
Korean patient with acute leukemia. In 1995, there
were reports of focal outbreak of vanB genotype
vancomycin-resistant-E. faecium in intensive—care
units of Korea University Guro Hospital and sporadic
cases of vanA genotype VRE infections in another
university hospital. Since then patients with VRE

infection or colonization have been increasingly
reported from major university-affiliated hospitals.
We documented that the prevalence of VRE was 1% (2
/202) among clinical enterococcal isolates in 1996. A
nationwide antimicrobial susceptibility survey in 1997
demonstrated that the prevalence of vancomycin
resistance were 1.0% among E. faecalis and 2.9%
among E. faecium isolates. There have been
increasing reports of VRE infection or colonization in
Korean hospitals in the latter half of the 1990s. Peck
et al. documented the prevalence of rectal VRE
colonization among patients in a tertiary care hospital
was 8.1%. In 1996, Jeong et al. even reported two
isolates of VanB type VRE which were imported from
the United States. The prevalence of rectal or stool
colonization of VRE among patients range from 2% to
24%, which varied according to the characteristics of
patients under study. The main enterococcal species
were E. faecium rather than E. faecalis. VanA type
VRE, which were resistant against both vancomycin
and teicoplanin, are more common than VanB type
VRE.

Clinical VRE infection were reported in urban,
university—affiliated hospitals across the country,
including Seoul, Pusan, Kwangju, and Suwon. The
documented factors for VRE colonization/infection
among reported cases were patients with acute
leukemia and other hematologic malignancies,
hospitalization in ICUs and the previous use of 3rd—
generation cephalosporins and vancomycin. The
majority of reports have been confined to special units,
such as hemato—oncology and intensive—care units.
Most of VRE infections in Korea are hosptial-
acquired, and will follow the pattern of VRE
emergence in the United States. VRE have now been
documented in many university—affiliated medical
centers. We are concerned about the possible inter—
hospital spread of VRE infection. They will join
(MRSA) , which has
already established endemicity in many of these

methicillin-resistant S. aureus

institutions.

In Europe, the association between the recovery of
VRE from farm animals and the use of avoparcin at
sub—therapeutic doses for growth promotion has been
confirmed by epidemiologic studies. A possible source
of VRE is the food chain since VRE have been isolated
from farm animals and animal by—products in several
European countries. The 1999 report demonstrated
the prevalence of high-level VRE from pig and poultry
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farms in Korea was 2.58%. The animal feed additive,
avoparcin used in the livestock farms in Korea and
now its use has been prohibited. There are no reports
of the community-acquired VRE infection yet, but
epidemiologic study for elucidating the relationship
between animal by-products contamination of VRE
and human infection is urgently required.

In conclusion, there have been an increasing
number of reports of VRE colonization or infection in
Korea during the 1990s. Although the prevalence of
VRE among clinical isolates is still low in Korea, its
emergence in large hospitals is of great concern
because of the high prevalence of MRSA and the
potential dissemination of glycopeptide resistance

genes to S. aureus, The incidence of VRE is expected
to increase due to the high level of selective pressure
by massive use of glycopeptide antibiotics in Korean
hospitals. VRE will become a serious public health
problem in the future, as has been observed already in
North America. There is an urgent need to establish a
national surveillance system for VRE infection and to
study the epidemiology of emergence and the spread of
VRE in Korean hospitals and communities. We must
also develop strategies to prevent the emergence and
further spread of VRE within Korean hospitals,
implement effective infection control measures, and
antibiotics must be used prudently.





