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Vancomycin hydrochloride (VCM) is widely used for treatment of methicillin-resistant Staphylococcus aureus
(MRSA) infections. However, this drug can cause sever adverse reactions, such as red neck syndrome, nephrotoxicity
and ototoxicity. Thus, therapeutic drug monitoring (TDM) was bringing into effect for well effectiveness and to prevent
side effects. In Kanto Medical Center NTT EC, TDM of VCM has been brought into effect since 1994. The date were ac-
cumulated from 200 patients. In this study, the retrospective research was carried out based on 117 cases selected from
the above accumulated data, and then several factors such as VCM inducing side effect, a therapeutic effect, and the
forecast of pharmacokinetic parameter using laboratory data were examined. Consequently, the high blood concentra-
tion trough level, the high value after 1 to 2 hours infusion, and the extension of ¢1/2 were brought forward as a nephro-
toxicity causing factor, and more over each laboratory data (BUN, Cr, GOT, GPT, y-GTP, T-BiL, ALP, LDH) was
high before infusion of VCM in patients with renal dysfunction. High value T-Bil and lower value TP were brought for-
ward in patients with hepatic dysfunction, and high eosinophils and high blood concentration were brought forward af-
ter 1 or 2 hours infusion. In relation to side effects, it was found that the outbreak rate of side effects is high in patients
with a complication of hypertension or diabetes. The administration term was considered as a factor which influences the
therapeutic effects. The unchanged effect was 10.9+7.9 days, the improved effect was 14.6+9.3 days, the remarkably
improved effect was 17.7 4+ 14.1 days. As the administration term gets longer, the improvement rate was recognized to be
an upward tendency. The difference in significant effects was recognized between unchanged and remarkably unchanged
(p<0.05) effects. As the forecast of pharmacokinetic parameter using the laboratory data, VCM¢,,, showed a sig-
nificant correlation between Cr and T-BiL, and it was VCM¢?,,,=8.56Cr+2.169T-Bil+7.1. This result shows that
VCM¢{, ), can be estimated.

Key words——vancomycin hydrochloride (VCM) ; factor; efficacy; adverse effect; pharmacokinetic parameter; labora-
tory data
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Table 1. Description of Patient Date Used in This Study VI AEEE 65, FTF S2 - CTho7-. AfFE - T
Sex Males 78 Females 39
Age (years) 63.46+14.59  [20-94]
Body weight (kg) 55.89+13.87 [30-82.4] Table 2. Daily Dose of VCM
Cr (mg/dD 0.85+0.82  [0.2-4.8] Daily dose First (case) Final (case)
BUN dl 21.94+27.2 3.6-244.7
(mg/dD) [ ] <lg 20 36
GOT U/ 44.5+56.9 [6-317] — 66 53
GPT (U/1) 43.6+53.7  [1-267] ~ e
1gl <2¢g 6 12
y-GTP (U/1) 99.1+106 [8-599] _, 25 13
ALP (U/D 389+366 [127-3095] 2—<g 0 3
LDH (U/D) 5264387 [179-2352] £
T-BiL (mg/dl) 1.334+2.61 [0.2-16.9]
TP (g/dl) 5.65t1.14 [1.1-8.4]
Alb (g/dD) 2.79+0.82  [0.82-6.1] Table 3. Duration of VCM Treatment
Glu (mg/dl) 122.4+48.8 [79-253] -
WBC (X 10%/ul) 8.8246.30 [0.1-42.2] Duration (days) Number of case
RBC (X 10%/ul) 320+70.3 [70.3-513] =7 28
EOSiHO (%) 2.35+3.85 [0-29.1] 8§~13 38
Hb (g/dl) 10.6£9.2 [4.8-105] 14~20 28
Ht (%) 30.2£6.5 [6.5-46.7] 21~27 12
CRP (mg/dl) 9.79+8.54 [0.1-45.6] 28= 11
40
35
g 30 |
é 25 BT
b R OFemale
: al
-g 15 | 30
z 10 | 21 |
5 0 3 2
o L0 E AN =1
S D N Q
LR o1)9 2 01}’0 0//“ @13’0 & b/v&?
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v g N4 X N4 g N4
&7 @9/ @17/ @9/ (@/7/ %09/

Fig. 1.

Distribution of Age and Sex of Patients Studied
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Table 4. The Antimicrobial Agents Previously/Concomitant-
ly Used with VCM and lts Number of Cases

No. of cases
Antibiotics
Pretreatment Concomitant
No 19 25
Yes 74 68
Penicillins 18 6
Cefazolin (1st Cephemes) 5 2
Cephotiam (2nd Cephemes) 3 2
*3rd Cephems 12 17
Cephems (Cephamicins) 1 1
Cephems (Oxacephems) 3 5
Carbapenems 23 25
Monobactams 4 4
Aminoglycosides 24 20
Vancomycin (Oral) 1 0
Polymyxin B 2 2
Quinolones 5 5
Fosfomycin 5 6
Macrolides 1 1
Tetracyclines 10 9
Lincomycins 6 4
Anti-fungals 15 29
Others 1 1

* Cefoperazone, Ceftazidime, Cefozopran, Cefepime, Cefpirome, Cef-
podoxime

Table 5. Eliminated Ratio Bacteriological Efficacy of VCM in
Each Department

Department Eliminated ratio
Neurology 86.70%
Cardiovasology—Surgery 100%
Obstetrics and Gynecology 66.70%
Dermatology 66.70%
Hematology 76.40%
Orthopedics 64.20%
Otolaryngology 33.30%
Cardiology 67%
Surgery 56.20%
Urology 50%
Pneumology 50%

BHZ DWW TR EFEFNRRLN > b D DT KIS
L BDHN, TOEFEDERIZ MRSA FEY
JETIIR < BFEOS DEABEBRICEIZ2HDTH - /-
2. BRERAREE  MIE#M972 MRSA JHAE R34
E BT 67 /100 1 (67.0%) T, WLz2E05 &
84/100 f: (84.0%) TdHo7z. FHHIHLZE % Table
S51TRY. HEWEMGER, MREGER, KRGS TR,

Table 6. Eliminated Ratio of Bacteriological Efficacy of
VCM of MRSA in Each Part of Detection

Sputum 66.70%
Wound 60%
Venous blood 58.30%
Pus 80%
Pharynx 92.30%
Teces 68.40%
Doren 71.40%
IVH 602

Table 7. Improved Ratio of Each Region

Cardiology 100%
Pain Clinic 100%
Obstetrics and Gynecology 33.30%
Surgery 94.10%
Orthopedics 85.70%
Neurology 86.70%
Dermatology 66.70%
Pneumology 60.00%
Hematology 52.00%
Urology 0.00%

Table 8. Improvement Ratio of Each Infection Region

Detected region Remarkably improved Improved
Pharynx 38.5% 30.8%
Pus 55% 35%
Teces 42.1% 26.3%
Doren 60% 20%
IVH 20% 60%
Sputum 45.8% 22.9%
Wound 50% 25%
Venous blood 23.1% 38.4%

MBS SNz, SIS R 2 Table 6 1271
9. FIRSOARE, IVH TIRWERINZED Sz,

HEPR D SRI TE I ELE ) 13 49 /117 1 (41.9%),
Mg 131 /117 1 (26.5%) THD, thELL
173 68.4% Th oz, BilltkE=R % Table 712, &
Yl ek # 2 2 Table 8 1Z/RT. #RIRIL, "&¥%,
MHEE7: & TIRWEADEED 5 17z,

3. BIEROWEE  RIEMZERDRH > E
BiZ 95 /117 (81.2%), D B NTIEHNIILE
N2 (19.7%) THorz. BIERONRIZIF
EAL0 /117 (8.5%), BEREEAN 9 /117
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Fig. 2 The Relationship between Therapy Duration and Clinical Efficacy

(7.6%), IMAEFEE3 /117 1 (2.6%) TH - I-.
PERREE, red neck JEMBERE/R EDRIEAIZFED 51
2oz,

1. A%, BEEIERICREZRIETRAEF

1. EYMICHELRETRF  H5HIEI,
[RZE)] /3 10.9+7.9 H, ltkE] A314.6+9.3 H,
EBWE] M 17.7+14.1 H EREHMNEL 25
WONTEEEN LRI HEANED 5N, AEE
FHREICHEEZ (p<0.05) NEDHN (Fig.
2).

MHREE b Z 7 {1E, FIAUEE ORERL 9.3+4.9
ug/ml, TWEMEMFA 13.6 9.0 ug/ml, FZE¥E F A
10.3+7.7 ug/ml T, FEHEUETHEZE (p<0.05)
MRDHENTZH DD —FEDMEMAILFED 5 NIeh >
o, BEBRI2KFHECMTIREICIDVTIE, &~
2578 20.94+8.0 ug/ml, SxEAY 22.64+11.0 ug/ml,
ENN22.749.0ug/ml THOFKERIZDONWTHEZE
BB NNz, LLRERNS, WhHiEH#E
& EIN DG 1~2 FEf#EAY 25 ug/ml PL 1 &%
WL TEERZ KT % & 25 ug/ml LA kp
68.2%, ANt 50.6% T D 25ug/ml LL LD FH N
WERNEN O 2.

W ERUNE, A2 13.3546.45 B3, &N
24.96 =22.05 K¢ fHl, FHXNAHY 14.96 =7.95 K[l T b
D, HEBEAELTHEZ (p<0.05) NEDLNT=
M—TEDOMHEMIFED s NRho k. pAEMEIE, A
2578 1.1940.41 1/kg, SEM 1.28+£0.551/kg, &
NN 1.24+£0.46 1/kg THOHELXITDVWTHEZEIZ
LIRS AN IS Y el

FeAT R GEA - fHREFNIC DN TIX, WIILNRFR

LRVUEROHATHE G H D T 542% DWER, 5k
TG L T 77.6% & IV INRE L RPUAER LT
572 L DRER TEWERERNMG SN2, £ OfMD
FATH LA, MHAEAITRRERICEEZ (<
0.05) IZFEOH 5NN D T,

AENEDFAGEE OMAEMD S 5 VCM i f fité
THERUWENED SNZHDITIRNo 2.

2. BMFRICEEZRETEFT AEHOHH
WIS EETIZ2 H~18 H (6.4+5.4 H), &k
ETIESH~ISH (929 H), mMkkEETIZ3H
~15H (8.7+6.0H) Tdh 7.

MHRE N 7MIX, RIEBFBEN 9.9+6.2ug/
ml, FFREEFEEIBEAY 7.1 £2.0 ug/ml, EFFEEFEH B
73 19.9+10.0 ug/ml, IiKHEEFTEED 11.0+£5.4
pug/ml TH O, FEERBHECHRICHETH> &
(Fig. 3 ; p<0.01).

512 1~2 KR o i R I AR B 21.7£9.0
ug/ml, [FFEEFBERETIE 19.9+8.2 ug/ml, B fiE
EFRBIREIT 28.0£ 7.9 ug/ml, Il W& ERBHEIL
32.2+4.5ug/ml T, ARFEBBICIHR L TEEER
Bt & MR ERHEBE TARICEETH> = (Fig.
4 ; p<0.01, p<0.01).

HIERUME, RFBBIFED 16.0£9.9 FFfd, JHFE
EFEBIREN 14.5+7.3 K], BREEFBREN 21.5+
14.9 pfd, kP & A BIREADY 12.940.6 [Refd] TARTE
BRI L TEEERBRB CTARICTEEL T
(Fig. 5 ; p<0.01).

SIAARRRIL, ARIEBIFEN 1.23+0.511/kg, &
EREIREN 1.26+0.51 1/kg, BREEFHBTEMN 1.33
+0.76 I/kg TWTNHHEEIIED SNRN S 2.
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Fig. 4. The Relationship between the Serum Peak Level and the Adverse Effects
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Fig. 5. The Relationship between the Half-Life of VCM and the Adverse Effect

FAERE AT & & 580 OB R MRS & O B
Z Table 9 IZ/RY. HREFRBBEICHNTHEREEN
AHoLNZHDIE, T-BiL & TP Tho /-,

B EF I #E Tl BUN, Cr, GOT, GPT, y-GTP,
T-BiL, ALP, LDH ICHEZENRD 5N, MikkEE

FEBIRE IR ERICHE B AR 5Nz,

P E OREMETIY, SiMED D OREFIL 34 Fi
TRIERFERIT 70.6% THElilER L OERI 73
BIT37.3%TH O, @EILED D DREHTORIEM
DRBENE N2, I 51T, FERIE & & MTEE
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Table 9. The Relationship between the Adverse Effects and
Laboratory Data

Variation of = Laboratory Adverse Non—adverse
adverse effects data effects group effects group
Hepatic T-Bil 2.234+4.72 0.824+0.82
dysfunction TP 465412  5.77+1.06
Renal BUN 49.1+74.2 19.5+8.2
dysfunction Cr 0.9240.32  0.83+0.81
GOT 129+98.1 38.8+48.1
GPT 88.7£83.1 37.61+48.1
y-GTP 184207 95+94
T-Bil 5.6+6.07 0.82+0.82
ALP 619+935 371+280
LDH 757+411 493+335
Hematologic Eosino 7.07+6.48 2.38+3.96
dysfunction

0 OERFNL 21 HIT, ZD DB ENWERAFEBIERNL 15
KEF] 71.4%, HERKE®IMTIED EL SN 1 DH
BWIEH A7 L DREHRIL 96 BT, ZD S BEITERH
FIREFN 41 FEG] 42.7% TH O, BERIF & & IifE
H D DIEFI THRBEENE NS 2.

I, BEBICLDERBENT A -5 FAH
P & A BB (p<0.01) MFED SNHR
il Cr (r=0.6356), BUN (r=0.4868), T-BiL (r
=0.6254) ThHolz. FITHENL M > 7z Cr, T-
BiL &EEHIICDOWTE A RMITZEML 225
Y=8.56Cr+2.169T-BiL+ 7.1 &\ S AR 2% 5
N7z (p=9.23X10"13),

% =

A E O T 60 L LD E & 2T 2R D 5
Z 5%, MRSA EIYETIZEENERE, HDW
BEEREMBEEZA T S compromised host TH
L2 ENEHEO 1 DEDHREYE—HL T

AL T ORISR, T BLEAY 80 #:/117
f (68.4%) TdH>/=. VCM BHFEKF D K it B>
@ VCM O §ijl#e 5 O thE %13 90.7% , VCM D ifi
HR 4 B PR3 B T D VCM Bt - pEF# B o E =R
81.7%, TE/KSMIZ VCM Bifli#: 5 Ot ERIT 71.4
% ERELTND, N5 OHE L LET 5 &40
DFERERIIE FHERWEAAED 5Nz, TDEIZ
AL EEDAE L BE T ROMEICERT 260D T
bBEEZLGND. BRIOEIRNRE HD T
B MENE TRl ERZRZD 51, Zhi

IEEs B O KER /T - fiREETH D &,
IMEANF TR EROEEENER TH D & TH
N/,

M 7B O ERIIANIETIE 67.7% ThH
D, VCM B FER DGR ERY D 72.5%, VCM D it
IR % FR PR BRY @ 66.8%, /K5 D 63.2% &1FT
M Th-o7z. FHHNERRITS B OFE TIEREE
B, WREE, HEWGEE CTE2-> 2. koW
E3AID R TN 1995 4 O 2 E A #H &Y TH MRSA
Hfi I BT 2 IHRRIIMAERE L D RN E SN
THED, FEOERBFEKTH > 2. VCM IIIEIK
R ETBTHMBEITENK <Y, MRSA 21 &
%8 HWKEEIC colonization L9 < EHlICH = > T
W CERWHEMIZH D, 51T, MREGH Tl e
BEINKEIr 2 Houe FEE, GEREORBERED
GEGERZA L, BMESGERS, Ruaf0iRd
REEICH D T &, WREBRHZBWTIIEGERENL
WIZENERTHD EEZ BN

Ao M & ORIEMETIX, VCM i A it
TOREMEIIBNT, AERBREKENEDSLNTZHD
Wamo 2. — RNV SN D RGYE O FEHE H
T®H% CRP ® WBC I3 ENZEDSNZHDOD,
WEtRICIIEBENR D N> /=, Lo
T, HHIEHCEM A VEM O #h M 2 3549 % 35
7, MEMEOATOEMEDFMIT o Thrn &
AR SN, RES %R OREIRY, ML >
NPl EQRBPIEDFEIRDE =Y —NEHETH S
ZENbMh-o Ik

I 51T, BEHZEFITIX, invitro IZBWTIE im-
ipenem/cilastatin (IPM/CS) Z#J® &9 5 )L
RELRPVEAE DA THEDROESND Z &
DHE TN TVD I NEBEOEK THAICL 2%
MERD 5Nz E NS HEIT D72 <020 ) S EOHE
ERNSESNTZBEERIL, IV L RPUEA
DRATHGH D T 54.2% DRER, BTG L
T 77.6% & HIINRR L RPUVER TR G2 L O
FEONEVWKERTHD, HFATOHLERIILERL
TWiRn, 2025, FRICK2RITEKRT
BT LbEm<hhneEBZEzroNs. 351, BEYD
HIX VCM §E% 1~2 B OREICHE DO D &
DMEND 20, SGEIOFHETIIAENMEELEGE 1
~2 WeflfE & D BARE /R BAEPEIIER O S Nisin o 2.
Thomas 522K % EHEIEM & LU TR/INEERIE
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2 E ( minimum inhibitory concentration : L\ T
MIC LK) ZHERT2DICHERNT 7EER
I~2ug/mlPL ETHBEHREINTNS, £,
ERJ 521 VCEM @ MRSA 1259 % MIC i3 1~
2ug/mlBETHD, VCM 1Z 4~16MIC THREE
MZERTERELTWS. 4EO MRSA ® VCM
D MIC 1 0.5 ug/ml & % Wi 1.0 ug/ml TH > 7z
ZEMMS, 4~16MIC A =M RENMIEAE
DIEFI THIF SN T NS /20, WEOIRIMTHIEEL
GBI ERENRBI 22D EZEZILND. —
h, 58 1~2 REHEME O i IR EEAY 25 ug/ml PL E
ERMGTHELUAZES, 25ug/ml UL EOH i tE
FEF DRNENI EMNS, PIREEGDDITIE, HIE
IRIBHEIITR G, 14 H~17 HIRE O F HEAT4
BThdEEZON. RN G 2EEHLET
HB5ENDIFERITIERINSP O MIC L, ED VCEM
DRRENE NIRRTl 7 < BERMK 7 TR 12 15k
T HMEMZER LU EDOMEFICEMTENS.

BITEH OFRBEIL, AHFILTIX 19.65%TH O,
VCM B 78 K5 O [ TR pR A3 O @iV FH Ko OV B R W 7 i
BB RIL 13.7%, VCM O i B % B R 3 Bie T
1320.0%, EAKSWOHETIZ11.2%THD, Z
NEOWwELFAFLEAOND.

BIER OFELE VCM # 5/ O F R AEIZ D W
T, BRESDIIEEA O EEIX T-BIL & 1 H%
Hig, BEZBQCNEERERELD EHRELT
W3, SEOHA DREMKFETIE, HEEOFHEIC
DWTIE T-BiL TR D #EENHR I N2, BF
B 1 HRE5RICDODWTIEBEEMRIZED S Nish
S AHFZETIE, ©L A TP OfKfE, T-BiL OF
ENEERERICRS EEZ 6N, BhEESHE
EEFHEDOERFETIE VCM DL TIEE T %
EDOWEND V2 AFIEDOEEEENE T L T B EEH]
TIE, BHEEDREBIZAND ST VCM BMANICE
Kifil & E £ > TV S ATHEME R VCEM D i~ D EL D
ABNENT B2 E, M5NOFETXVEIERN
SIEH C SN ATHEMED D B FEMITIABHTH 5.
BREEICDW TR B ERRBBHITBNT
MM THEREANRD 5NZH DT VCM # 55D
BUN, Cr, GOT, GPT, y»-GTP, T-BiL, ALP, LDH
DEMETH-o 7z, BREEDZ bEbdEBEHEENKT
LTHD, SSITHEOBERESBIEKT L THHIERT
ATRTWATREE S E W, M EE T 7 ERE

% 1~2 REMEIX AR & i U TEREEFREBIRF
THRICEMHEZRLUZ (p<0.01). &HHBEAGENK
ENOEDRWERN S DHETVIZAENDE KD
MPRE NS 7ETH -7z, MRkEERTEE T3
%% 1~2 FefME DS R FEB I i U THRICEE
(p<0.01) ThHo/z. LMo T, BhEELIMmkEE
i, BEBRI2RMEOEETHIIESEIIN
LAREEIIBETERNEEZ A 5N 5.

RITER OB, BEEFRHEFETIIY I /B
WARD T HU EOHEREGTELSLTNEDOHE L&,
FT RO ENE SN &M, B5UHED
HLLASHMNS 1EMEA EOM A THRIY 2
MRO BN, MREESHEE I D W TIEEIER
FEHUIH, B ETORGRIC—EDOHEMMNED S
NMo 7=l EMBET LIVF—IC X Bl E N
HOETHIN.

BB E OBIEETI, EifiEdD D TORIERFEH
1L 70.6% TEMER L OFERF TIE 37.3% TdH
0, EILED D OREFITORIERDRBELENEN >
7o, 50T, BERREE@mIED D ORI RIX
71.4%, FERRIE & EIMER L ORERFITIZ 43.1% Th
D, BEREEESIMEZGH L TWDEF TRBEREN
mmo =, LMo T, VCM i Fi I o iIE A 568
DfEBRATF & U THERR & & IiED &2 BT 50
D, ZORRIEF, BRFEEAEITDEFIIBNWT
VCM OB #HMEHB OfBEEN S <78d &Sl
£ VCM RO 7 0EF v 7O RBEEMKRGHIC
SVEBEALDHEB U B REEFE OWMED, 51T,
Mahmood 522 K D EREBRICB W THEIRFE & &
MEZFRIICEHLTND Ty N TIIBERKED 20
BEMEOEE SN —HE2HT 5T v K DEHEE
EZTRTNENSWEITEDITO6NS.

MEEIC K DIENENEE/N T A —& O THIT S EO
fERMNS, VCM ¥ i3z 0 E#H O T-BIiL & Cr
MO TFHIAIEETH D EEZ 5N 2O EH
WT, #H# 5 & % Moellering @ / E 75 1302
THRELEZBROBRGHEBORENATETH D,
VCM IZ X B RIER OARRB ILITHRIDH D EE X
517z,

SEFE 1L, VCM OFME ERITER ICEEE K&
FEITHEFICODWTHREZITo /2. AR OKRE Y
FRicBiT 2 VEM R~ Z 2 7 VI DA A, B
EER, FAREEZETTDIEICKD, WKRICH
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7% EBM IZE DWW VCM O IEFRICERIL =
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