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Antimicrobial treatment : Lessons from the past, promises for
the future

Eijkman-Winkler Institute for Microbiology,
Infectious Diseases and Inflammation (The Netherland) Jan Verhoef

Antibiotics have proved remarkably effective in controlling bacterial infections. To illustrate this, in 1967
the US Surgeon General William H Stewart told a US White House gathering of state health officers that it
was time to close the book on infectious diseases and shift all national attention and money to research into
chronic diseases.

However, the use of antimicrobial drugs for prophylactic or therapeutic purposes in humans or for
veterinary or agricultural purposes has provided the selective pressure favouring the overgrowth of
resistant organisms [1] . Because of more intensive antibiotic use in hospitals, as compared to the
community, higher rates of resistance are noted in hospital pathogens, especially in the ICU where
infections caused by Gram-positive bacteria are increasing. Over 50% of hospital bloodstream infections are
currently caused by Staphylococcus aureus, coagulase-negative staphylococci and Enterococcus species with
methicillin-resistant S. aureus (MRSA) and vancomycin-resistant enterococci (VRE) causing particular
problems. Rates of MRSA resistance have increased in US hospitals from 11-13% in 1985-86 to 26% in
1998. Enterococci have become the second most common organism recovered from hospital urinary tract and
wound infections and the third most common cause of hospital bacteremia in the US.

In hospitals where MRSA is commonplace, staphylococcal infections are usually treated with a
glycopeptide, e.g. vancomycin or teicoplanin. Unfortunately, this increased use of vancomycin has led to the
emergence of glycopeptide intermediate-susceptible S. aureus (GISA). The first clinical isolates of GISA
were described in Japan by Hiramatsu and colleagues[ 2 ]. Subsequently they have been detected in several
places in North America and Europe[ 3].

In the community resistance problems are also on the rise. Gonococci with reduced sensitivity to
fluoroquinolones are now emerging widely from the Far East and South East Asia (21% susceptible in
Thailand, full resistance elsewhere) . In Thailand virtually all strains were also penicillin and tetracycline
resistant. Gastrointestinal infections such as salmonella, shigella and campylobacter continue unbated and
with an increasing emergence of resistant strains. In parts of Asia, 30-40% of blood culture isolate at
hospitals are Salmonella typhi and in some places over 50% are resistant to four or more groups of
antimicrobials[ 4 ]. Penicillin-resistant pneumococci are now encountered almost everywhere.

The rise in drug resistant bacteria or superbugs is blamed on overuse and misuse of antibiotics. Factors
that have enhanced transmission include increasingly high risk populations, prolonged survival of patients
with chronic debilitating diseases, increased use of invasive procedures, rise in daily care attendance, the
increase in international travel and international trade in food.

To date, little attention has been paid by economists and public analysts to the problem of antibiotic

resistance although this appears to be changing[5].



To date, concerns over resistance have not led to any direct legal measures to reduce antibiotic use in
patients at least within European Union and US. However, antibiotic use in the community has been
reduced or altered in several countries by various methods. Both Finland and Japan have shown a strong
correlation of erythromycin use and antibiotic resistance in Streptococcus pyogenes.

Effective public health strategies to combat resistance must include improved surveillance, better use of
existing agents to maintain effectiveness and a climate which encourages in creased R&D of novel
antibiotics [ 6 ] . Short term strategies using traditional approaches are needed to complement longer term
strategies to combat the emergence of bacterial resistance. Exactly what these strategies are has not been
determined. In order to assess the scale of the problem of antibacterial drug resistance and to help in the
early identification of the emergence of resistant strains, governments and healthcare providers need
co-ordinated information on the levels of resistance both locally and nationally. The Industry is developing
with key academic researchers, PK/PD determinants of both bacteriological and clinical outcomes in order
to determine the most appropriate choice and dose of antibiotic. Evidence is increasing that one of the most
important risk factors in the development of resistance is repeated exposure to suboptimal antibacterial
concentrations. The use of pharmacodynamic data to optimise antibiotic regimens is increasingly being
addressed. Studies pioneered by Craig suggest that optimal dosing means for beta-lactams, the duration of
time during which levels are above MIC (T> MIC) and, for aminoglycosides and fluroquinolones maintaining
high maximum peak concentration to MIC ratios[ 7 ]. These predictions have recently been confirmed in the
clinical setting [8]. The hope is that such measures help to optimise both bacteriological and clinical
outcome and will reduce the potential for recurrence of infection, relapse, transmission ans selection and

spread of resistant clones.
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Invasive streptococcal infections : Their pathogenesis
and treatment

V. A. Medical Center, Infectious Diseases (USA) Dennis L. Stevens

In the fifteen years since the first description of the Streptococcal Toxic Shock Syndrome (Strep TSS),
reports have documented the presence of these infections in all corners of the world, in all races, sexes and
age groups. Population-based studies of Strep TSS have documented the annual incidence of 1-5 cases per
100, 000 population with most cases being sporadic in nature. Epidemics of invasive group A streptococcal
infections have also been described in hospitals, convalescent centers and among hospital employees and
family contacts of patients with invasive infections. The most prevalent M type associated with Strep TSS
has been M-type 1. Interestingly M 3 strains have always been in second place and together they account
for approximately 50% of cases. Other strains less commonly associated with StrepTSS include M-4, M-6,
M-11, M-18, M-28 and non-typable strains.

The most intense research on pathogenesis has investigated the role of superantigens or pyrogenic
exotoxins. Briefly, these toxins have the unique ability to avoid classical antigen processing by antigen
presenting cells by binding simultaneously to portions of the MHC complex and VB regions of the
T-lymphocyte receptor. Massive T-Cell proliferation and cytokine production ensues.

Several questions arise. First, which of the many pyrogenic exotoxins contribute significantly to the
pathogenesis StrepTSS?. Epidemiologic studies thus far have implicated SPEA and SPEB. However, SPEA
production is low in some M-1 strains, and some patients with StrepTSS actually possessed preexisting
high titer antibody against SPEA. SPEA has been found in M-1 isolates from both severe and non-severe
cases of GAS infection and 43% of strains from severe cases did not produce SPEA. The gene for SPEB is
present in all strains, however, production of SPEB is low in strains of GAS isolated from patients with
StrepTSS and 20% of strains produced no zymogen or active protease at all. Interestingly, strains from
non-serious infections produced higher quantities of SPEB. Thus, neither SPEA nor SPEB can solely
explain all the manifestation of StrepTSS.

Studies have shown that SPEB cleaves high molecular weight kininogen to release bradykinin and also
leaves both Cba peptidase and M-protein. Strains incubated with SPEB were more susceptible to
phagocytosis in normal serum, but resistant to phagocytosis in the presence of specific anti-M-protein
antibody. Inactivation of speB decreased resistance to phagocytosis and that such organisms were more
rapidly cleared by the reticuloendothelial system. Thus, the SPEB-producing strains was "more virulent”.
In contrast, other experiments using a thigh muscle infection model, demonstrated that a wild type SPEB+
strain was no more virulent than a SPEB knockout strain.

The importance of cytokine induction in GAS infections cannot be denied. First, cell wall components
from killed invasive and non-invasive strains of GAS as well as SPEA, SPEB, and SLO elicit significant

TNF a production by mononuclear cells. Recently, it has been shown that CG rich motifs of emm! functioned



as superantigens and induced T-cell proliferation. Inducible nitric oxide synthesis (iNOS) has been
demonstrated in a GAS necrotizing soft tissue infection model, N-monomethyl-L-arginine (L-NMMA) but
did not reduce mortality.

An important role for TNF a in shock associated with severe GAS infections is also suggested by the
remarkable efficacy of a neutralizing monoclonal antibody against TNF a in an experimental streptococcal
bacteremia model in non-human primates. Survival of animals was increased by 50% and markers of organ
failure such as serum creatinine and lactate were also significantly improved.

Penicillin, though efficacious in mild Streptococcus pyogenes infection, is less effective in severe infections
because of its short post-antibiotic effect, inoculum effect, and reduced activity against stationary-phase

organisms. Emerging treatments for StrepTSS include clindamycin and intravenous gamma-globulin.
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A new staphylococcal virulence determinant, the Panton-
Valentine Leukocidin, is associated with skin, mucosa or
pulmonary necrotic lesions with potentially severe prognosis

Institut de Bactériologie, Université Louis Pasteur (France)  Yves Piémont

Panton-Valentine leukocidin (PVL) is a member of the two-component family of toxins produced by
Staphylococcus aureus and referred to as synergo-hymenotropic toxins. This family includes also the classic
gamma-toxin, the bovine leukocidin, the combination of LukD+ LukE, all toxins produced by S. aureus. It
also comprises the leukocidin synthesized S. intermedius. Among that family, the PVL is the only member
without any hemolytic activity; moreover, it is that with the highest specific lytic activity on
polymorphonuclear cells, monocytes and macrophages from only humans and rabbits. The production of this
toxin results from a lysogenic conversion by phage FPVL occurring in about 2 % of S. aureus strains of
clinical origin. PVL is also a virulence factor associated with (and likely responsible for) primary
cutaneous necrotic lesions such as furuncles, primary skin abscesses and some whitlows. Necrosis of
infected tissues occurs likely because of the destruction of the polymorphonuclear cells attracted toward
these tissues. In order to assess the spectrum of infections particularly associated with PVL-producing
strains in France, the presence of the PVL genes was determined by PCR amplification in a collection of
172 S. aureus strains collected by the French National Reference Center for Staphylococcal Infections. In
this retrospective study, as expected, the PVL genes were detected in 93% of strains associated with
furuncles, in 50% of strains from primary cutaneous abscesses and in 13% of strains from whitlows. In
addition, they were detected in 85% of strains responsible for severe, fulminant, necrotic hemorrhagic
pneumonia which were all community-acquired. They were also detected in 55% of cellulitis strains and in
23% of osteomyelitis strains. These genes were neither detected in strains responsible for other infections
such as infective endocarditis, mediastinitis, hospital-acquired pneumonia, urinary tract infections and
enterocolitis, nor in those associated with toxic-shock syndrome. Therefore, it appears that PVL is mainly
associated with skin necrotic lesions and sometimes with osteomyelitis.

The association with life-threatening community-acquired, necrotic and hemorrhagic pneumonia in
immunocompetent children or young adults with previously normal lungs, is a new knowledge. Autopsy of
these patients usually showed diffuse bilateral necrotic hemorragic pneumonia, and histopathologic studies
showed necrotic lesions of the tracheal mucosa and alveolar septa, with numerous clusters of gram-positive
cocci. These severe pneumonias seem to be either acquired secondarily to a furuncle by the hematogenous
route or acquired secondarily to a respiratory viral infection by the respiratory route. Previous
observations had shown that lethal staphylococcal pneumonias could follow influenza virus infections; in
addition, rare observations of fulminant staphylococcal pneumonias in children and young adults have been
previously published, but the corresponding strains are not anymore available and so their ability to
produce PVL is not known.

These results under score that the PVL could be a major virulence factor responsible for some specific



clinical syjdromes. In the case of recurrent furunculosis and also severe, fulminant community-acquired

pneumonias, antibiotic therapy is often uneffective, although the causative strains are usually susceptible to
antibiotics; so new therapeutic tools need to be developed for curing these infections.
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ENDHMEWHIWEBELUN -+ IREORE
CRNDEBIONTHBD, ThoSKRBORBREL
BRI H pylori DRRENRYTHHT LB S
T3, 1994 £, XEEUKERARNIHD S,

“H. pylori TBRRLEREBEIT. V1R BREMD
TRONNHEE EHITHANEERANTHRTRET
H5" LoMENHENRE, TOEINREROBE.
H pylori 2 RIZBRETE2RHBLUA S NRD 5
NB3L3ITR-k. H pylori B DHBMIZBNTIE,
BREMERNBRTBLUCERRECFETS I ENS K
BUEERBRL T, in vitro il H & in vivo BE E N TR
BT EMBHSNTVD, LEN-T, BEICK
SREYRENBICITFRTILOTELBEMYE
FINDEMNNRBBE Lol HROEBTIX. H pylori
BHEEORNNEICHEA I N T =i EI I3 E#
LWEINTHEN BIEOE WY R LR
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RUVABLURFTRXXI2ANEERRETIN AR
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REBICELULAEEA, ARBSSICREHERET
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PREDBRODHIENTES, X2 ORTDY AT,
AFRXIEBREFINVER WG H pylori D %%
HMERBREBCTHSME 2o H pylori DEZ) 2
RBEICBIZBERERLIENT 5.
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NI REF rpl (rplD,V,C) OERTH DM, rRNA
ARO M2 5 LMW H. pylori T 23S rRNA R
EFORERTHD, O Y/ IBRETDH
APMNZRR.BEARIZRDAZN DS BRITH X RIXA
RED-boEM-POVFZIRZERIN. DNA
RNV EZRBTHZEITEIOBRENICTERTS.
TORE{INMEL T RdzA OERMEHIOLTL
20, EROHHAETROMRERRELERGTRE
BENHD5. CAM & MNZ BERRERICXVEL S
7% in vivo THERICHBET 5.,

BV LKRTHS AMPC 13, R OMRES
REEETHIZELICEDBENICHERTS. H. pylori
ORIECBMIKRERHATHIMN., EMEFEET THEX
THERENERINDZZ L, HERERERTRET
bHTZ L, WIEWTIX BPB Ny —UMRBER
ENBEINTVS, HiERBS V9 —Ficksd
DTHRZL., B THI2MRBARAMROERTHS
uREENE L SN S,

DL, BEAVSNTVAREEIIRL TR
ZRBHOTIITN. MESIREREEOMRBELEER
CEDRHFRAABEAOMEMANNZTNER SN,
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R SmE BEV L2V,
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T, FRMEYOHEDLE BT 2BERBHKREDOKE,
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BENBHD. INHDOHM RS1 L E2HERML, £0
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EBM (evidence baesed medicine) iX. BRI ICHR S h
TEHREORYEELAHMOIZOLRIEL, BRED
BIRWICIZ, XMMIC evidence DRENTEHLDODAH %
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LTHODEECHEHAELLYOBRERBOHLEEBR
CEWTEKRAENDYN, KEBRFHELCANREEDS
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BRrECHOEERXARROWRRITLMAML, S8 Y
DL D7 evidence ERDBLEN TN EBX TR,

hiEExCRAE, 1vI)'v1i, MET FORNER
HEahtERHE2WT, RHEDOETAhThOERICHE
BEanr-igED MC2MEL, BELAPRELK
KR EDHMENLEKARAIFGELTH-. BR%
BIET DL, B-F 79 LEOEES. SOMIC DR KM
PREVBMBEENINELPEIVF A ANEL L PT
HY. TOP roughh ME L 3 ~ SMIC i S h T
. CORECATIEE, XBEORSR2Y T, LEU
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LEBTER Ix/BICRBEn-. TOMDKHREERE
3 I-2%THELZERLEN>-.2BND 5L MRSA
REEZAM 41%050DM 07%. EM 12%~HEICH
DPLE.XMEBEFHTIE ANMTRERREROAER
(KMMTN) A58 4 BRI E T h.  H#RICIZ CMZorCTM
5 34.0%. LMOXorCZX Ht 35.4%. " 5 & DKBorAMK
HRAMN 9%ITTHOhESMME 85 BMTH o=, B
MLgEmESEPiE L. CTM £#Hhh S 32 BRIE
S5L1E-.B5R3AMTIE 2p/BMN5DMELE 122/
ICHBRLE. KBEHEEREE ARX 267%0 5 BE M
128%TH . FABEESHETIZIANMTIEZ MRSA
M61%M S BRALKR 08%IC P L. MERTREER
WX CEZ Xthbh b 2p/A . BEXMMIZ 43 B S
CD #TIlx CEZ ' 1px2/B. 5 MMIE 30 BTH o=
M EMTIE CIRX D1 BOBRSEL-.FRBRSR
GERIZR2UT02%THo 1=,

(KR REMOREIS . ABMFNTIZCEZ 1% 4
B.ABEFHTIZCIM 1gZ 38 . MEMTEREH
HCIZCTRX IgDHPREDHTHITHH =,
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M RER S RBR
O#/If—, &EH B BHEM, FRAKX

Evidence-based Medicine D E#id, AF7]
BB TRL AN TEIRYEERBLALT, @40
RN OREKRIR Z 8B L FERERT 7D OTH
Het) tEh3. CNEHAMCEREICUTROTAS
L, HEMERLSESNTVBIETF L AICETNTR
REORYMEERBRT I EMEOEETHHM, A&
BB DV ITHEN AR B EW R & D MMEBRSR
Tit. B& OEFAICBVTBRRYRBICENDD, LY
LRI MBEENALE LTS, EROLEREEE
OBIR, FORAOLNILE, ERHAOERHIEROEE
BICUHEX 2 2EBRNERBAEN, AMKOELE
- KBI2, TOMICLAENEER. €L THREBREMR
M TOHEIMLBRRICBII2AE LR Lo
IEFADSBANREXShAM. Ba OESFTII,
HHHERN, EETIRIECERIC. BETIHR
2ENLSVWORBRTHESLESZNENS FRIIE, L
BE4DOTF—y2HRLTHHITLBER TR, B
HIZHIMERD SN EHBZROBTIORERRT S
FERieE LT, SMOAERICOWTRENERICLD
L1284 MMIC) ZHREL. ThSEAMICHT
PUBFRBEOMICEZHNA Z&IcLD, ZBEEZH-T
BEOINWHOERIRL, (LEMEEERTHIENIF
BAtEvidence-based Chemotherapy® & DDERER &
BBRZER TTRAVEHAERBTVWREIATH
5, LML, ERLELSicHREFANTERED SN
REAHERBRRTH 2L, BERTHEELZFOIC
i1, FNSIIZIR UMM e RFERP. HALERE
REEEETRERTOBRTIILNI &M, HIELER
BEOT a7 IMELIZK WRITTHH 5.
BE S IIEMEREBREEZNREL T, £0
Evidence-based Chemotherapyiz BV} 3L A1 24
CMMICOBRBIZRAT S & & HIT, FHREFICHBTS
FMIRIZDWTRR 2R THZN,
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BREXHh3, HAT RUREOBRNT PE—HEN
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THE-> THR/MHC 288875, L LD 4 D085
fTH->TH Vp (MiEIZBY L) MAE XA XL T Mk
EHWT2ZEMNTESHARMNDD, X—/t—H (SAg)
ERIZNTWS, SAg I3 THIRSEDOK%M 5 108% %
METHZEMNTE, XFED"XA—/—"THB. 5T
SAg i3HRIB MMM T, TNFq ® IL-18 ZEDY 1
FhA > OEERbFEERS, 25L& THKESAg 135
FR2~-37FOFATHD, MNE, T1IIVXE HYE
D3IMTHHENTND, HEER—N—HRIZN BRI
ML, RENZEEMHEICIIRET RURS EKTH)
& AR p M ESEEREHH D, A& IL SAg & U T SEA,
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Bt Eh23TH5>.
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LR (7T EHI), $IRER T D secretory IgA DA H*
Ziohad, ERBTIIZTEOERII %2 {, secretory
IgA DB L TV 2 7=, KD B\ S. pyogenes DT X
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