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Fever and Fever of Unknown Origin:
New Insights and New Approaches

Jefferey A. Gelfand, M. D.

Dean for Research, Distinguished Professor of
Medicine, Tufts University School of Medicine
Senior Vice President for Research and
Technology, New England Medical Center,

Boston, MA USA

Fever—causing substances, or pyrogens, are either
exogenous or endogenous. The majority of exogenous
pyrogens are microbial products or toxins. Endotoxin
is highly pyrogenic in humans; 2-3 ng/kg produces
fever in volunteers. There are several endogenous
pyrogenic cytokines, namely IL—1, IL—6, tumor necro-
sis factor (TNF), Interferon— a , and ciliary neurotropic
factor (CNTF). In fact, IL-1, IL-6, and TNF have
each benn injected into humans and have produced
fever at low doses (10-100 ng/kg). Thus, in addition
to exogenous pyrogens from microbial sources, endoge-
nous pyrogenic cytokines cause fever. Inflammation,
trauma, tissue necrosis, antigen—antibody complexes,
even coagulation, induce the production of IL-1, TNF,
and IL-6, and each or all three cytokines cause fever.

Fever of unknown origin (FUO) was defined by
Petersdorf and Beeson in 1961 as (1) temperatures
higher than 38.3C (101° F) on several occasions, (2)
a duration of fever of more than 3 weeks, and (3)
failure to reach a diagnosis despite 1 week of in—
patient investigation. While this classification has
stood for more than 30 years, Durack and Streef have
recently proposed additional categories of FUO: (1)
classic FUO, (2) nosocomial FUO, (3) neutropenic
FUO, and (4) FUO associated with HIV infection. The
new definition of classical FUO corresponds closely to
the earlier definition, differing with regard to the prior
requirement for 1week’s study in the hospital; the
new definition is broader stipulating three outpatient
visits or 3 days in the hospital without elucidation of a
cause, or 1 week of “intelligent and invasive” ambula-

tory investigation. Newer studies reflect not only
changing patterns of disease but also the impact of di-
agnostic techniques that make it possible to eliminate
many patients with specific illness from the FUO
category. Focusing on classical FUO, several generali-
zations can be made. Infections, especially extrapul-
monary tugberculosis, remain the leading diagnosable
carse of FUO. In most earlier series, neoplasms were
the next most cammon cause of FUO after infections.
In the two most recent large series, a decrease in the
percentage of FUO cases due to malignancy was
attributed to the improvement in diagnostic technolo-
gies. This observation does not diminish the impor-
tance of considering neoplasia in the initial diagnostic
evaluation of a patient with fever; imaging is simply
improving the probability of finding a neoplasm. Many
of the patients in these series had “noninfectious in-
flammatory diseases”, a term including systemic
rheumatologic or vasculitic diseases such as lupus,
adult Still’s disease, as well as granulomatous dis-
eases such as sarcoidosis, Crohn’s disease, and granu-
lomatous hepatitis. “Drug fever” and factitious fever
must also be considered. It is axiomatic that, as the
duration of fever increases, the likelihood of an
infectious cause decreases. The full range of hematol-
ogy, chemistry, and immunologic tests, CT and MRI
scanning, gallium scans and/or Indium-labeled WBC
scanning should be performed, and liver biopsy should
be pursued even in the face of normal liver chemistry.
In recent series, 25-30% of cases of FUO remained
undiagnosed, despite advances in diagnostic technol-
ogy.
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Keynote Lecture

Macrolides and the Immune System

Peter J. McDonald
Department of Microbiology & Infectious Diseases School
of Medicine, Flinders University of South Australia

The immune system plays a crucial role in deter-
mining the effectiveness of antibiotic therapy. Antibi-
otic classes vary in the manner in which they interact
with components of the immune system.

For the purposes of this presentation, antibiotic
therapy is considered in two phases. The acute (in-
itial) treatment stage and the convalescent (recovery)
phase. The response of bacteria both in-vivo and in—
vitro to initial exposure to antibiotics of all classes is a
dose related reduction in microbial growth which will
progress to killing with the bactericidal antibiotics. On
this basis, the “bactericidal” antibiotics have become
preferred therapy, particularly for serious infections.

Comparative analysis of clinical outcomes between
“classic” bactericidal agents such as beat-lactams and

aminoglycosides and agents such as macrolides, qui-
nolones and rifamycins that are less bactericidal in
vitro indicates that there is very little difference in
clinical efficacy. In fact the determinants of outcome
are most closely related to the therapeutic index
achieved in—vivo (the ratio between active antibiotic
and MIC).

However there is one aspect of therapy where there
are substantial differences between classes of antibiot-
ics and that is in pathogen eradication. This is most
evident in the treatment of meningococcal and haemo-
philus infections where beta lactam antibiotics gener-
ally fail to eradicate the post treatment carrier—state.
It is standard practice in these circumstances to treat
with rifampicin, a quinolone or macrolide to eradicate
the post treatment carrier—state. Similar observations
can be made about the failure of beta lactams to eradi-
cate intestinal carriage of gut pathogens.

The determinant of pathogen eradication is a
competent specific immune response rather than type
of antibiotic used. Animal studies and observations in
immunocompromised humans indicate that antibiot-
ics alone fail to eradicate bacteria from tissue sites of
infection. This has been shown in experimental mouse
thigh infections and in humans with impetigo and
urinary infections. It is therefore logical to select
antibiotics that will assist host immune factors in
inactivating pathogens.

Macrolide and azalide antibiotics in general are
synergistic with host immune components whereas
beta lactams are neutral at best or possibly favor
microbial persistence depending on dosage regimens.
The data that support macrolide/azalide synergy with
immune components include:

* MIC estimations in the presence of serum and
tissue extracts. For E Coli with an erythromycin
MIC of 67 mg/L in broth, the MIC in 40%
drops to 14 mg/L. For azithromycin the MIC falls
from 6.8 to 0.26 mg/L. This is in the therapeutic
range for azithromycin. The amipcillin MIC is not

serum

influenced by the presence of serum.

* Intracellular penetration and killing.

* Synergy with non-oxygen dependent PMN gran-
ule extracts.

- Cytokine stimulation.

* Post—antibiotic leukocyte enhancement, where
macrolide pre-treated bacteria are more readily
phagocytosed and killed than controls or beta—
lactam treated bacteria.
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The effectiveness of antibiotic therapy is generally
considered in terms of individual patient reaponse.
Thus there is little emphasis on pathogen eradication
for common bacterial infections. The principles that
are applied to Tuberculosis control apply equally to
routine infections. If the end point of treatment for
pneumococcal, streptococcal and staphyloccal infection
was pathogen eradication then the current problem
where resistant strains colonize patients who have
been successfully treated would not occur.

How can pathogen eradication become part of stan-
dard antibiotic treatment ?

Firstly there is a need to identify those regimens
that will achieve pathogen eradication and then it will
be necessary to conduct large scale clinical trials of
such regimens. The agents and regimens that are
most likely to be effective are those that have been
shown in—vitro and in animal models to be effective.
Macrolides and combination treatment are generally
most effective and this has been confirmed in
neutropaenic patients.

The continuing use of antibiotic regimens that fail
to eradicate pathogens at the end of treatment will
continue to promote the resistant strains that will
superinfect patients who have undergone successful
treatment.
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EEDEH LTV O—<DEEIIES L TwAT
LIEHELHTHD, LaL, BEISEEEEE TSR
WL TREAHREL DR v KV YRV TLT
X, BB s HPV REOEHKICMLT, 1) 20
R (REI L Yu—=), 2)3k STD EHIZHIT 5 HPV
M, 3) K, BB o HPV oftiZow
THE L7,

1) HVP &Y (REarro—=) O 1998 F
EMEEEL S F AN - =L 5 ADHERTIIAD
100 AN/ FEORBERITE 1227, &LF:252TdH
D, BTl s IV THEREROBEENH 1/4, K
Forz 730 THFEGEROMH1/B8ICHL. I
SOBRBENOLRET L V0 —<DRAZHEHEL T
A b E, EETIZ1IHEMIZMH 30,000 A (51 14,000
AN, ZF 16,000 M) DBENEAELTVB I L5,
Hik¥ % & 912, #IERE T HPV DNA A& X 13 Bl
PHUEHLOTINS EEbE S L HPV RIS
HEIIHBTE 2w,

2) JESTDEFIZHBIT A HPVERI#E: b L)
RAEFEN S, BFIESTD ER B L ORI %9 6l T Dot
FaiBA 5 OHPV DNA D & ki A7) v K-
¥ x7F v —%HTlow-risk (LR) type, intermedi-
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ate & %\ & high-risk (I-HR) type DRI %Z1T > 720
B3 STD fEffl (EICRIIM%E, REREA R L DIEPR
T 45 %L TF) ToO HPV T 14.9%, RERIEBF
T3 23.2% Th otz b, BEEFGIIBTSLT
TS 5D HPV DNA #H L 23.7%, commercial
sex worker TOFMIZ 49.1% TdH -7z, I STD FEH!
T® HPV O type i¥, LR type: 6.3%, I-HR type: 8.3
%, REREFHTIEFNEFN14.3%, 89% THYH, W
fEMEEE L b I-HR type ® HPV 2°&1kD 10% 55 DAEH]
PoBEBEINTV, X512, #ELETIZ LR type:
2.5%, I-HR type: 11.3% OBHETH 72 DI
i, BEEHAVEITEFROERYIANVATH A
HPV @ I-HR type 35 L EEKRDANIZH FH LT 5
CEERBERT D, ThHDOGM L BEREDRIL S HIZIHE
RELOMIZIIKMDOX v v THH 5D, BOFHEE
RIBAICIZHPVOEAD IR T ABEITRETH S
LB b,

3) #Ei, BRSO HPV ol BilhiZid
HPV AHEET HD%, L) mIZBLTIEIRITD
HRVDHD, ChEBEETLIERLDA. HELHDLID
BIZOWTHRE L TE A, KRET I u~iEf (846
TIX 5 BIOFER T HPV 2 &M L7225, FEEREF D
¥k (148, EE (30 F1) TIIFHFRF I HPV 2 #H
LB %oz RIZ, HPV SRR FICHFET AL LT,
EOMBBICES L T A b MBI R 545, THIZEL
THHTII SR Tiv, —F, FEESLORE T, #
TRIBKRED D VIZHILREES > HPV 2SR & h
%, BIZETORIBEIL 21%, BETOENIL23% TH
572, LA L, Wil HPV O & &k & R AT IR
BIBIBIDIANVADHEEIIERIIFES 2 TIE R
Vi

XA, BFTIRHPVAREENSZ L, HPV
ZEBBENHLZE, FLTEIEET S I LOKR
HHLEZ VA, THHEDLRCLDDB+TITHLNIIR S
Ty, SRIZIOLD AT AMESLEL
5o

4) MWREPIEEL LTOFET A VA
SINAE
&N BEAIERT Y 4 VAR

HBV iZd» L Y ORVERZ AHELFL TELE
2 oNA, R MR R L,
PRS2 & B K FREDLEAY EI2E D, AHE
1ZB1F 5 HBV 7— L ANZITHEHEICHER S MG TE
725

BREOHATIE, yZ7a7) e 0 F  OFHT
HBV OB RS 12T EICIE RS 720, MR
Yesip b LT HBV EY R GAE & LTl b EE &R

HERNOOHD (M1,2). e FURBEHO HBV &
FTI, MO HBVEIZ 100" &%, T b HBV
REOREFIZIE, HBV A 1007 iS5 (K 3),
I 3 2 b~ R i+ 0 HBV £ 13 1/100~1/10,000 & 4
B, FRTHHEOBOTELEDTAVARZEAT
BY, INHBROBERNES LD Gibbon AAERRICREK
Ped B ENEHIATVS (M), B, e KR
BHOHBV X v ) 7 —OMBEHFICIEEIRLD X I 1C
10°/ml DI A VADBTFEEL, FrrTV—%2RHV
R EER T ERRIC 10° AR L /- il TREABILT
HIEMHBENTVS (K5).

BRHPOT A NVAPKRESINEEIIMR, BIHED
MECHLRELESLZ LN, KEHL2ED, HERED
PRIBOTE (X6,7,8)0

—F HCVICEL Tid, BRHERED HEED HBV
CHEPICEVEETLABI 52w (K9,10,11,
12), F72, EBIZHCVEREZEORBRELEER,L
HCV 2T 2RAL VL DDV —FTHRINT
WA, WIS FOREICIZERIIL T e (B 13),
o THCVREREIZBWVWTIE, BREEL LTOHE
i3, 2ExXDobLTHhESRbDEEDNS,

BE, KLPEWHICLVBOTREET S ARKFLY
ANVZAY, BHRMEESD SV — 7128 TRICHR
REOAHAFLEBLIEARELNERB IR TV

HEREYLAE & LT HBV - HCV

HBV HCV HAV
T e E O Bl i b THEW CEDN #)*
PEREAAT L3 B I K B &y ) *
*MSM 2B\ T
X1

HBV & HCV OHRYE L L THME

R/ HIE HBV HCV
KA & DRI ®) x
RIS & B IS KR @) x

il B G A1
Pe/t— b+ — T OB B PR
STD /B THOBHE SR 2R
Mtk #124517 B STD Ik Yesk AR R

X2



Robert M. scott, et al.
J. Infect Dis., 1980: 142: 67-71

Experimental Transmission of HBV by Semen and Saliva
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HBV  Hji A & O HA® B B aMN %
15 HBsAg carriers (homosexual men) kil aaEle 1977 4~ 1986 4
HBeAg positive 14
adr adw
HBV-DNA positive Yt 99 fl* 40 37
Serum 11 (10°~10") 73% g 38 19 11
. . 5~ 1(° 9
Satvary fluid S e o L2 B 6 7 1 NDIHE D )
emen ’ adr 6 (HIE 5 {1%)
adw 20 Bl (M7 27 9, Wokduodl 6 #il%)
Steven A. Jenison, et al. J. Infect. Dis., 1987; 156: 299-307 HAD B MAHEIF% STD & LT omi
Quantitative Analysis of Hepatitis B Virus DNA in Saliva win i
and Semen of Chronically Infected Homosexual Men KB 1995: 53: 357-361
3 X7
HBV *ﬁg&u: ,t'z., 1&%IZB (Gibbon) HBV tEI&SE & L TOIEFITISE
HBYV infection by Semen from (in 3,816 Homosexual men)
HBsAg and HBeAg positive donors
Duration of HBV seropositive
Exposure (dose) HBV infection .
. C ( 1 ( - homosexual activity
gfzz"“ SC (1.8m )1 eml 8(8 Weeks; . <2 years 189 20.1%
ibbon intravaginal (3.6 m 7 weeks 3-5 years 501 44.1%
6-9 years 783 57.1%
*!: Gibbon (pc-16 3 years), ** Gibbon (pe-21 3.5 years) >10 years 2,337 70.1%

M.T. Schreeder, et al. J. Infect Dis. 1982; 146: 7-15
HBV in Homosexual Men: Prevalence of Infection and Factors Related to Transmission

4 8
HBV O &Gl
(Chimpanzee) HCV DR BRI
HCV (EHEAF#3E) 150 BIOESHE O HCV &g
x1 x107" x107* x107°
HBTA;g positive 1w 4w 8w 12w HCV Hotkg 94 16%
;0; stera,t, 1 HCV-RAN [t 21 14%
(;' d positive v Genotype — 3 14 9.3%
pooted sera IR —Bk I E (1) ( 47%)
(Lv.1ml)

T. Shikata, et al.

J. Infec. Dis. 1977; 136: 571-576 R b

HBeAg and Infectivity of HBV ARINE 1995; 27: 545-548

X 5 9
HBV O it B g4 . Sexual Transmission of HCV

B (% # o HBs HUfk

%  HBeAg 25 A 23 A 92%* 46 couples (HCV-Ab, HCV-RAN positive)
HBeAb 23 A 5A 21% 5 spouses (10.9%) HCV-Ab
#  HBeAg 6 A 4 A 68% 4 spouses ( 8.7%) HCV-RNA
HBeAb 6 A 2N 33% 2 spouses ( 4.3%) Genotype
1spouses ( 2.2%) Phylogenetic Methods

(*5 4 LA 1Tl 19/19 100%)

HBV @R BN & B2 )b 1) 1 e
[ S N P 2 ()
HABIK  1995; 53: 350-356

T. Ohno, M. Mizokami, et al. Viral Hepatitis and Liner Discase 1994: 455-458

Sexual Transmission of HCV

X 6

X 10
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HAV 3 & g
HCV DR &g HAV Outbreak Among HIV-1 Infected Homosexual Men
HCV_RAN [BH#ALRD 5 DR 0EHHE —1998~1999— (Aids Clinical Center)
o — !
9l I N |
8
7
174 B R 68l  3.4% -

— B 76 4.0% | I

HIV JERSPHITIE 10% LT 9 o

HIV 3B T3 ~100% I
0] S1012 2 1 608 10 122 6

997 1998 999
Kl B AKX & Hepatitis A Virus Outbreak: A possible Indicator of High Risk Sexual
. Behavi HIV-1 Infected Homosexual Men
MEWFE 1995, 27:549-555 T:roa ;:jz.:::,ogginichi Okna ee:. al. Jap J. Infec. Dis, 1999, Impress
11 & 15
(M 14,15)0 ZDEIRVRAZ TN —=FITHL T, &
HOV PR MOBR L RIBBEIS LT 7 F > Bl % & U B
Sexual Transmission ) ) o
HROBENLEERDbN b,
Heterosexual 0%-6.3% (USA)
partner 7.3%-21.5% (Asian countries)
Prostitutes 1%-12% 5) HIV ﬁx%&ﬁ

(other known factors, drug abuse, shared use of razor blades and

toothbrushes)

Tobias Heintges and Jack R. Wands
Hepatology 1997; 26: 521-526
HCV Epidemiol

gy and tr

X 12

HCV &

Failure to Detect HCV genome in Human Secretion with the PCR
(15 men and 4 women) large-volume extraction (1 ml)

Blood
Saliva
Urine
Semen

Vaginal secretion

19/19

0/16 0/10 (4)
0/18 0/9 (3

o/ 17 0/3 (2) 0>10°
0/ 2

(Breast milk HCV-RAN undetectable)

*HCV titer

107 (1), 106 (4), 105 (3), <10% (7)

Henry H. Hsu, et al.
Failure to Detect HCV genome in Human Secretion with the PCR

Hepatology 1991; 14: 763-767

13
HAV &3 & PEE 3
Hepatitis A Vaccination of Men Who Have Sex With Men
Men (20-49)

1993-1995 27/year 41%

1996 (Jun.-Sep.)  222/9 mon. 74% (164)

(MSM  123/164 75%)
1996-1997 735/year 67% (493)
(MSM 493x75% = 369 cases)

1996.11- Vaccine campaign 3000 MSM (10%)

Hepatitis A Vaccination of Men Who Have Sex With Men
R. Finton et al. MMWR 1998; 47: 708-711

& 14

M E—

EiEBRERY Y ¥ -4 XiGHE - fERE LY 5 —

HIViX, STD & LCHFERT3FH AL D DR
ZIENoTWwh, BAHIVIIERFICHEET 5. &
WDy 4 IVAE (VL) &, AZE ) 10°/ml BLEZE
THIELHAHY, LFTLIMETDO VL L35 L
Thv, 72, HIVEREZIBTFEOL LW LS
WAL, BEFEUIIMES O VLI R, BT
M CD4 Y Y HREOMICOHEMIZ R v, FEI, &
BHER LR MERNLIHOI /S22 MTH
5720, TNHLOBEX, HEPFTLIAVANEAES
NTWBILERBLTVIPHMIIAHTH 5, HIV
BIFED R T — Tl hhb O FTHITE 28 U CREAE
Y§TEDIID/DTHA), ZhIHL, BAORH
HIVEREICI D EREZIT) E BB VL IZRI L,
METL7:6Bid 5B COABREREICL S VL ERICT
HRHBEFRLLT (VL<50 copy/ml) 2% o572 LAL,
BRTIE, BEFOVLEEDL AV EFTETTRIE
BEZBCIEDNTELDOPIZDOVTOT— 7 I3E NV,
HoTIDZED, BRBIZX BERYABHTERLIE
EERTHHDOTIELL, HERBPEVZ VL RELRER
HBREATRTH Do #IT, MFH LM IEH HIVE
KT AMETANVZAEEETLEROD Y, LEE
BLETH 5,

STD DM FIITEEERIEEICEETH 2, 1512,
HIVEOWTREREFETERZHERIIBTIERY
ER>TWRVWEBVWIATHS, L L, —~{J
¥ AMEBCERIAE DA ORGHR 2 L & HEE I e
BHEMLTROOH LI EHNRENRT VB, BRMED
HIVARBARIE, BE 10 FHE4- 08 14TH b,
CORFIRAFYVRLIZZA%SETHD, ShiEEDE
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WCROBEN0THLE-H 2 LR T A, Zhid7
SYALIBIIAETH L, SHIZIWWFEHRATHRSLE 10
TS0 THICLET L, ChidhA L KEIICHY
TARFTHA, KFTIX, FHESIN TV D REFRIC
KRB TOBEENBTELLEBINTVWADY,
’%E%@ﬁﬂwﬁﬁTgé‘k% HTHsr9. Y1z
CEDBRERFUERMTIE, BRRICEWHFOREERIILY
D055 EDEBIILETHAH, HIVEREEL, H
H—EDANBIET B L BB AEHBE»D 5,
1AA2 AT BB/ & 5,000 A%%10,000 A28 2
AEMIIRI L TH 5. HNTHELEOT 7 1) # #EET
ORPEZBIHADOBAIC—AIZEL, BIZZOMET
OHIVIFRIIATEEE Wbl TWwb, BRIZBWT
HIVEEOBEMEMEZ L VIED B I EATEX B2
ML, SITONTVEREII I PoTwB VR 5, il
O STD DHEERRE OMEZINZ A5, WMERFHE
DY EANRPEEIEZ B CH B MENARTRE VR B,
W ORI, IEX, FAILKRET, FKH
%A (B EBREEY Y Y —), FELAT (EILKYE
EHT) &ERAEFOBHICIVITbRE LA, T,
%(@%%ékﬁ~hmﬁ%ﬁéitto

YIRT T L2 TMERBRREDORIK &R

1) HARIZBIT S VRE OFLIK &K
Bl B a%
I
BEEVEMNKZFREFBERN AR #EHZE

Nra<wA 3y vitEBEE (LT VRE) &, FXKT
ILSEEL, kEREBFHt> 5 — (LT CDC) Dk
HEOFHEIZL B & 1989 F£H 5 1997 £ F TIZ ICU ARk
BED 5O VRE 58 £130.4% H 5 23.2% (2, ICU
UNDOAREZETL03% 05 154% 2 LHE L Tw
%,

HA T2 VRE i3 1996 £ ICHKH, ERTIIULH THK
HEh, #EmpsBashTnsgy, B REERFEHTO
BPERABMARBARICL AL 1999 F4 759 R
ETIEEIZ 14510 VRE 28 s h T b, EHF D
RICIZBENEEDS LN TS L0, HEBRIEIAHE
SNTVEIREBI L H S, T2, UMAHHATE 2>
72 VRE MH B FE TIIEEMICIE D % S D ki
o T &7 41 MRSA [RIFRERK AL A D &L FHH X
N, BELIEILELEZOND,

BAcDMETD 1998 £ VREWRK & o 72 FH
BEM ) o S BRRRE A R L 70 AMBNIHAT
HLOTHVRE IZLBREFELEZ ON, 5%D VRE
WROBZ I ZENITE Z ZIRRT %,

FEBI: 27 M. RIREE, BEERE: fFat T _&H2 Lo

BRE: FHO9E12A 190 (T 29H6 H) 4T
DRWGEEFLLTHZ L. D FEBEIBIZAIRYE
BT, MEZ T CRF LRSS S, FEHEE
1b HDOZWIZT, KIEDHKAEZFH > TEMOFE L
L7z FHI0F 1A 24 H (UFE35:81H) FFEUHE
% bR FE 2mAE T L, B8 1,988 g # L
720 FHI04E2H7THX D EE, CRPOLAZED
1) 2 SBERL IR G & BV BRI R SEIRE | 3B AR IR
W7z U F LR IZEMS T, levofloxacin ®RART
BBV LE LA BE2S17A%D5H21H
40C DFsE, ETHEDERED ) /W HEZ%. CRPD L
F, TV U RBROILKEERRD Y VS BEREENS
WMCRIBBABRE 2ol 1)V /SEBEHISDOEREE| L
T-NBROKEET, Nra<xA Y VI E. faecium 3
R h7-0, BETELICHESEHEL, 7V - F
FKEREL, KEEREOHIEIZED, ZOEDIEH K
S I 2N A7) SRR R RS L UIMIRT
W Tho7. 72, :@VREiVmBWﬁE%%%
DI EDHERERINT, AR RBRICNL -2
AL, 37942 ) v ERFAKRSLAEES 558%0
HETEMAL, £9RE» S IIMAEERAR SN,
RGeS M LA L 7,
RKIZBITAMEE L CIXE— A E 0 EIE 2 fF
HAPZETOoNE, BEELRBER T —TVEHALTY
LBEREVAI 7775 —DHLBEIINTHE2,
E3Lt7 7 uRXE) OB EIXIVREREDOKE L
fERETFEZ->TEY, WETHIUIEGEELRET
HbBH, T/-—HVRE BEMNEAELLHE, 1995 F12
COCHRELALIKITAL U, TAYAENY TE
CHETYH VRERIEFHONL TV ER D, ZHIZE
% & VRE Bz 5 72— D DO b2 B#EIZR
HNT% & &3 VRE % ibeh b ORMIZKIIT 507
BEMEAE C, MBORE L T RADIEA Y ZBIET 5 2 &
BRPE SN, B4 DBEOTY FFHh kD 5\
IHIHTO VRE ICH ) ML LBV THL T LD
THBEDTBEIZL TV E&7vy, $7- VRE BED
GRICE LTI, BREEERREL TOARVEES, &k
it IEH 2 BEH» S5 VREDV KR S 4
VRE Dz BRY L L72EEIIITHLT, AENOKE
VB TAIENREAE RS T VB, BREENTREL
%&, VRE TEAMBRITAEMESECD, H5VIER
LNTWDOERICEET 578, EPEGRFEOFEARIL
BT A MK CHEMRNEDEOHETHY, A
NEREYE 2RI BN 2T HRETH S,
MRSADZOBTEBH T 2Dl b, BENKRED
BWEIZNVRE W T A5 EE#H LB TH S L
Bbh, HRTOFHBRHESLELTO LI E#HFL
AR
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2) HBT7FYEREOS)IAXRTEALE
it (GISA) 22\ T
B - EAEE
] 37 1% e i 75 i Al 8

wE T FRERTH, BERNREOFELERATD
D, HTLAFY) V&R 7 FYIRE (MRSA)
&, EREEANGEBEEZ L6 LTEL, V) axTy
£ FEWEHR, Nvavwf4yy, F4a77=id
MRSA B3 L TRV SN T & 7245, 1990 4, Kaatz
S512&Y, 74375 = it MRSA K 758k 23 8
FENY, 1997 F£12iE, BAYE, REPYIZBWT, 1998
FIZIZT T VRY, AF) A vavwS y VR
Z M #k (Glycopeptide—intermediate S. aureus; GISA)
DN EER A E & N7z, Shlaes iX Kaatz D # e L
72, FA4375 = VI T 2B R T, TOH
2B A, MREREL &K T 58 %, penicillin-binding
protein (PBP) ® 9, PBP2 O, % &N 35
KD BEHEAOHEMERE L. £7-, HiEdTns51 1
%, MALRIZLY, EET FYERE NCTC 8325 #
OREIE Sma I-TWIHITHLS T AALEL, 74377
SV b A BIZTFAFEETAZEEBRELTW
B fERGII, NravAd Y MRS Mubs0 128
WTid, autolysis, PBP2 EA, #MZEED N-7 X F )
FNVaA¥I oLk h A, HFLEED transpeptidation
DET, MEZHBRTL2LL, V) —DHBOE
LEME LT3, 5%, Thbokfbs, Nrav
13 DO BFRFBREFHIFECTHL LB I LS
HMiFxhs, —F, F4ix, BETFYHBEOFA 27
S UEICEbAIEETFOZO— v I ERATY
b, ¥F, ABHEOF 77 23 FERMABALHER
DOpAMa 1 BERABAEZLEDIIHODI Y PVLIAIF
N7 F—pAW 13 # HV, T4 a7 5= v ERZHhER
Z¥ BB 255 (MIC, 1.5mg/L) O¥EEIT 4 7T5Y —
BB L7z 2D 4 75 —DNA%, BIOEBREK
RN 4220 (MIC, 0.75mg/L) (Z#E A L 7212, phage
80a #HWT, 74375 = iftEFk BB 938 (MIC,
24 mg/L) ICHEALL, BEHIZBEON-T20RE
MAKDTAIT T VIR TEIREMERASE S
%, 3mg/LOMIC ZR KA 2H/FEONTZ, 202
B, TPS42 & TPS62 DH:tafk%, /XVA 74— K
FPVETIKBTHITLEZ A, TPS42 TIEF A a7
5= VR HRREED Sma I -D & Sma I -L. DNA #f
B o—thhs, TPS62 TIX5 4 375 = v BZMrkdik
D Sma I-TWiHO—#BA. BB938IZEAZHh, T
BETFA 7SI L TREZHIILTWAZ Ed'h
Mot %0, BETKIEREAOT A 277 = Vit
CEBEYSALELETRIRCEL 2DOUERFHEL,
ZhEN, Sma 1-D & Sma I1-L DNA KK OHEEH

EE, Smal-1 DR EIZHEEEL, & BICEZHEN
KW TWwB EEZ bR B, 1999 F 11 HIZ, /N r 2
24 YK LT, 4mg/LLUEDOMIC ZRTHODX
) —= >y (5mg/L/SNy 2374 ¥ 7l Mauller
Hinton 55 #1, 35 B, 24 B £ 7213 48 BF [ 5 38) 04
BEXN, 5%, EE REOHRET, GISAD S HX
NBHBEENEMT 52 LB TFHEINS, &£k T GISA
ZHEELBEAERENRERET A EVBHETHL L
Zzboh5b,
X ik

1) Kaatz G W, Seo S M, Dorman N J, et al.: Emer-
gence of teicoplanin resistance during therapy of
Staphylococcus aureus endocarditis. J Infect Dis
162: 103~108, 1990

2) Hiramatsu K, Hanaki H, Ino T, et al.: Methicillin-
resistant Staphylococcus aureus clinical strain
with reduced vancomycin susceptibility. J Antimi-
crob Chemother 40: 135~136, 1997

3) Centers for Disease Control and Prevention:
Staphylococcus aureus with Reduced Susceptibility
to Vancomycin—U.S.MMWR 46: 765~766, 1997

4) Centers for Disease Control and Prevention: Up-
date: Staphylococcus aureus with Reduced Sus-
ceptibility to Vancomycin—United States, 1997.
MMWR 46: 813~815, 1997

5) Ploy M C, Grelaud C, Martin C, et al.: First clinical
isolate of vancomycin—intermediate Staphylococ-
cus aureus in a French hospital. Lancet 18; 351:

1212, 1998

6) Howe R A, Bowker KE, Walsh T R, et al.: Vancomy-
cin-resistant Staphylococcus aureus. Lancet 351:
602, 1998

7) Shlaes D M, Shlaes J H, Vincent S, et al. : Teico-
planin-resistant Staphylococcus aureus expresses
a novel membrane protein and increases expression
of penicillin-binding protein 2 complex. Antimicrob
Agents Chemother 37: 2432~2437, 1993

8) Hanaki H, Labischinski H, Sasaki K, et al.: Mecha-
nism of vancomycin resistance in MRSA strain Mu
50. Jpn J Antibiot 51: 237~247, 1998

9) Hanaki H, Labischinski H, Inaba Y, et al. : Increase
in glutamine-non-amidated muropeptides in the
peptidoglycan of vancomycin-resistant Staphylo-
coccus aureus strain Mu 50. J Antimicrob Che-
mother 42: 315~320, 1998

10) Hubert S K, Mohammed J M, Fridkin S K, et al. :
Glycopeptide—intermediate Staphylococcus aureus:
Evaluation of a novel screening method and results
of a survey of selected U.S. hospitals. J Clin Microb
37: 3590~3593, 1999

3)  MRSA REHLE O R R Hy X 5
A W
HOTEE AR >~ 5 — YR
HELFREOLHALE B HELOHRT, VRIS
(OBEEBD—F, WUEBOMB L ZOGEIEE
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L, ROBEXELHHICR TS, #ET FYERER
BLEECH LLMEIEADOELDE LM - TE - HHE
TharH, HIROMBEI+EHEATLZLICLY, 5%
O KOS & Lz,

MEDIS O£:1Tid, £EIZIZ—-BICAREZHKE
7 FYERED 70% Fi A MRSA TH H, LB
WTHRABTH o7z, BB 1998 EFE DA TIE, £
AlREZ D 6.1% (373/6,235) 7> 5 MRSA 2t E h,
FOHEREIZIEE 50.9%, B 20.0%, K 14.4%,
L2 9.6%, MK - EHW5.1% TH o7z, F4DIEY
ED#METIE, D) HD 17.7% T MRSA BEYHE D 5
EriEbhi, TOXH % MRSAEEREDOFR T,
REBTH-TWAB I Lid, QEEHEFOHEE, @2
o=¥—3 a3 YEIORYFK, OFEINTITPh TR A
BLVBERIGIC L ARBEHED, 28 Thb,

RRIEEDK X VIIMEDMBERAME X, MEN
BEHAT—TNV, REATFT—F NV E, KERNRY Y
PIA68% % hd, BRWERER L L THMRSADER
NgEAREND, MENY T — 7 VEERBIDBERIEE
TEIHEBEICLBZLDOTHY, #DT70% X MRSA T
Hotze BN T — T IVEEBEEMIEBELNLS H o 72,
F7o, BREHELOABRESCERALHERETHEM¥HY, %
ERHORDREENKDONS, /2, N4 a<f Y
YORTIIREREE 2 BHDH V), rifampicin % & D
R#EiER, HEOBRFAMWLETDH 5,

MRSADREREE L 2 VR TVELE ) BiEE 26
Bl (CP¥ER 80 mLL L) Ixt L, EEtEKkEH O
FT7EITG, FBF O MRSAREBIR % B L 720 A
BekFix 19.2% (5/26) SR S h, 2:8HI21E32.0
% (8/25) £ 70, 4:B#%121230.7% (4/13) L % -
720 B IBRPERD =D ABRBIMEE DK G 2 %1 T
WAH, B2 MRSA 23 H S - f1A%, BRH R LA
TORBEEDVHBEER G > TRIEEND L) 104 o
Dh, REBPELZEZ L-O0HKE Ly, EBF
12 MRSA (2 & % Y IE DO RIENEE b 7= Flid APk fr
HBI D 60%, ABe#EREBI D 33% TH o> 72c MRSA
REABIDFE X, BB o720, I HEL
Wiy, OEr 72 +5IIc iRk R VEITH -7,

MRSA O #HE R BYERIE D EEIX, MEERSH
DEENFBELEL TV HHRERET, MEEEREDOEN
EMEBHNCEI YR TV, ThSDEHDRVE
BEEZANF— LR EEEROY R & TI1E, MRSA B
ERENEEIZIZLEALRON RV, BREIEF DMK
BO (EEEFEH) ~oHFEN/BLULEEIIALD
BALIGERR T & DIEE MRSA IZHIS TR E 2 & ) Bw
NI THY, BRELBEENLRFICICE S BE/FHED
QOL % ADL D& T, MEBEHASLAFORRIZL LR
BEOSIT AR Kd 5 L Bbhi, SEERIER
BEHEL T 7-EET v — FAKETIE, 23.1% T

R R IR EIT>TBY, 12.5% DRk Tld AFTERIC
RERELZF v 7 LT, REFAOAFEZELL TV
Bo DI ENEERY AT LDORTOEMEREED %L 5
HIRELZ BTV 5,

LR R7- 89 % BRH» 5, MRSADSHMERK &
LTiE, #FEETHAHEBT FTEKEIENLZLDT
HY, FREHR &L L TiX one of them Th 5 A%, B
B, MBEEHE LTEETH ). RARESEOIGE
BHELTOERLDDLETZ S SHOMEREIKDE
L LT, OBKRNEEDFMIIEIHEOHLE, @
RIEFNMN T 2 EREOWE, BRI L 2 REE
ZUNORE R VDB, FRERERIIHT LT 2 AD
ENFRGIEN K, SEERBIGOERKIIH - 72 TPO
FERE LRk o5,

4) ZHIMEEBEREORKE T 7 F VR
IWH % - AR
R KFERFE A

1993 %12 WHO B OIFEBERESr B I 2\,
Mt woBEE, HIVEREEDORT, ZAIMERSGE
DEEIITHEETTV, WRERL. AT, &
DE, Y H Y TOEEH 8T IATEBREBRE L7,
FOHIBTIE, RODSGVREEEIZITIITTHY, R
THRETHY, BEOHIFTD1IEZAXTHY, F
WHEMIEII9FTThHsEHEN, £ DNIFBERHICE
FTHRNIEPIETIATLE ) DT, LEETHEL %
BRED D, BREEMKIFEETH 5,
FHEETIIZM A O, EHFE, 77F 0O
BV BRAIITON TS, &it, MEDSY X /a0
IHNCHDORBRWIFRDPEAIIREIN TV A,
OAETIE, §F I I%-T, BBBRAERESHT-
72o BAKMIKISE D —D & LT, ELHEERTI S IIF
e - ERIRETZEE 2 2~ ¥ —IC L CEARFMERHB &
2R LY I EF Y BCG/DNA T 7 F VI & B
) BB EIC L 2HROFH - EEETBO LT
ARSI N, AP r o —= v 7 LizailE
&, BEMICHEEL TV AHER, Z0ftio BCG 25
WTAEABOREFAFAL, ZAMGEREEZF-7-8
BOWHRIHEL L) EEZERMEIFHBINL D &
LTwh,
BRITHIKOEAODH I HTD 1D ANELEL T
bo HEMHEEBEOMICANMLAEET 5, BEDBEE
FRBET LV 2HCHEZ L5 LERICD
B b, BHIHENERNEZLREFET S, LrL, £95
%D NTIIERET, TVBREL), HIIERFRE L
THBFEFLEFETLHI L0 A, BEIRRR RIEIIHIF % £
¥ ARRU Lo 720, Fx Lo/, RERI HEEY
FIE L, BT 5. Bl L T A #EERO %L <13,
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BRI EZEZOND, 22T, TORTFEIKREL
A LEEI I L) EER SRR IRET
L7, ROEELHEREL L5,
EHOBVWEKBIZBEO 22 TE T THELELS
L, BHLELEREAFEINTL b, FRllREHY =
v 7 EABRLFESINL, KBOMELEIL, b7n
LIFEBDO LI, RECEACEEL &Y, REHEED
SLkNLEHEEERL T A
COBRBRHOMRDE—HIIEREHEOHERAT
Hbo AIZIOMEDEL, DNAIKEET AHLHHE
DEAENEBREERXFEHR L TWAILE2RERLADT
HBELA. COEREY - NI AERETE, HEHE
(WIS A AA TV RICE D AARB S LD L EREFH
b, FNEIAD, RKBHIIB) IALERHRS
®BHEFTY, BREHLL L. TOREARIIRABREN
T, KIEH ® DNA &5, RNAER, BEHAEM % # <
BXZ5,

LRI T H2REAMNRIIZOEARY KAET HE
FxBRETLZIETH A,

5) PRSP BEYEDIRIK & HE
KRBT
WAL 57 S b B SR

RRE I AU ERCEBEAZ I LOET LIRS
TRMEF IR B R ED FELRREE Th b, /MR
SMPERD 40~50% KRB REABE LT 572
&, PRSP DM IZBMHEROEFELLEBENZF] &
EILTBY, {LIBMURFERTL PRSPIZL 2 FHT
BOIOMMAHEEL 2o Twvb, YETIE, 1994 F(C
AR AMFRE LA, OSSN DI REKE O 80% ULk
A PSSP T, PRSP 5B shTuwihrolz, LALA
B THEILIZ X D) 1998 £ 1213 PSSP #%#) 20% ¥ T
AL, PRSPA50% * B2 BHKiE % -7e ZOMA
HFEHROEEAIC L B ABERF A% 3 5128
L, Z0i#e4HZ PISP, PRSP % & b7 Wit 43k
BREH03 702250 Tw5b, BEEFNSL CIFE
EEIZERT HEMM D B, FEDARFID 80% LL L1
ZOFRIRBEICAELAZALRT, 2370 oW
D2RELEFIDEZ L, WTFNOEED PRSP R RAH
ETBIERNE R E LD D, DTIZYEOF— % 2512
L 728t © PRSP BYIE DIF# & b X5

1) BKEFRBEIECEERLRT L, EEFD Y IX
2mUTTHbH, $72 PRSP DSEERLIKRELIRIIL S
< Q2T TIEH60%) k& &I PSSP &N &
ho FERBTIZPRSP 2B s TH EMEILIZHT
H5b, 2) EEGNL, HNIRGEEPRREEZ ONDEE
WHEIZ L BHEZT TR, MEREREREHRE L
fibiwEEt7 2 ARMEEN RIS shzy,

4 BB~ 7054 FORPBHS 2L o TEELS
EEZONDBERL SV, FFICEFBTEZCRONS php
2x EHT ANV VEE, €7 x ATEORRIRE
BEBFIIBWT, €7 2 ARMEEOERE SRR
EZONAEEFNPBILL, MAEOBEEFERE THhh
TWRWI EDNEFEEEZPRL TR EEZI SN, 3)
17 AULELEROIETSLVWEEF L LTRANELS
FLIR D 2 A2, MRSA RARRE % R ICHRE T 5 BlA
Ron, BEPELOTHELZSE»HTE 41997
FEEISERBLPRATIZIA IS FEMARKEICL2E
FEDLI—AAFHERVEMLTETVS, THHDE
BITIIMBERIIANR= V) Y ERAVS A RN RS
WEBRT 20125 L, 7 2 A5 Sn-HTIE%<
NEFEL TS, FAREIEMICTHELZZLaS
KRRl 43R @ pop BIZFERE X RARTAERE, 90% B
EApbp2x %A T H Y7 x AHERE R o T, A
a4 FRBHRIRE I A D THEKEEM AR L 3 — X 2%
EREOEERBENDERBE LTENLNTWET
HEHY, MAEDFEZEE L ICEKEMELE ShbZ
3 EAERL2D, PRSPASEM L7290 FRIC% -
Th, 234 FRIFIRIRBEOMMELIZIZEA LED LR
BWEEDLNTE, L2 LS, 7o A2 ESL
72l BUEEREAFIERILTETVASL
EZbNb, AaAf FRIMNES 2L, B EORERE
NOBEIZHBITE 20T, MEREEIT) BRI
HREOFEZ T TR LI FEIEI 2D HEEZLT
LHINETH D,

EMPERAZIILO L TAMRBRARBEIAAHY
SANT-HAHFREETDH LD, Zhww 2|2 PRSP &21EIC
PO EEMIRELRMAMEL2Y )5, BEAHLL
ZALT R OBRRK L MEAROE MM T 2 EHFO
TE|A, BRIRRICT7 14— NNy 2 SNBLEND L, ¥
7z, SORAMEATFHOLDICE, HEEDBEER
EEOIRBLMTEIKDOENS,
— f& B B
001 b PMEFEBESI2L—Y3VETF

WIZB1T 5 levofloxacin DI B EH
HAEHE" - NHEF" - HRIRESHY
EREsE—" - i BR?
VEBE () BISES —RESEAT
VRS R R AR K

H ;%5 45 11 H A{LEAEE 2 200 B AL B &1 BY
T, MEFRES I 2L —3 3 Y EFNIZBIT S levoflox-
acin (LVFX) O~ =3 ) Y iigt S. pneumoniae (PRSP)
WHTAREEREZRE L. SEIYEFLICBNT,
PRSP i3RI O 5E o i NS & 2 B o0 8958 ) O LVFX
DRENGZD08E & H12, H. influenzae B £ O M.
catarrhalis \2X 3 BB 2R L7,

# #: LVFX 100 mg X i3 200 mg B [ #% 5- B o) ifn i o i



