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Three types of medication, Arbekacin, Vancomycin, and Teicoplanin, are used primarily to treat MRSA infections.
These medications differ in their respective anti-bacterial actions, antibacterial spectrums, and pharmacokinetics.
Proper use and dosage is required, and is based on patient background and the conditions of infection, among other fac-
tors. This study was conducted for a period of over one year at St. Marianna University School of Medicine, Yokohama
City Seibu Hospital. It was designed to compare the conditions as they related to why doctors ordered a certain drug, the
background, and their clinical examination values. The tendency to avoid selection of Arbekacin Sulfate (ABK) for
patients who had kidney dysfunction was recognized, although there were a few exceptions made. Other than that, there
were not any standard criteria set in selecting which medication to prescribe. Therefore, it is necessary to examine the ap-
propriateness of the selection since ordering anti-MRSA medication seemed to depend on each doctor’s own experience.
Serum concentration was measured in order to avoid any side effects. Moreover, cases of young people, normal renal
function and malignant tumor patients were recognized in which serum concentration of the anti-MRSA medications
was not within the therapeutic range of therapeutic drug monitoring (TDM) . This was to show that there is a possibility
the medications involved were not sufficiently effective. Therefore, in the future it will be necessary to ensure that proper
dosing instructions are followed.
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HHERD NS TDM BHERINTNS. 37 Ll
TRTOMEHIC TDM DEfEI N TNSHR TR,
TDM I3 EAMICEM O A4 —F 12X 0 fEfr ST
5, ZORIZONTHEDX DN S ERIMN
TDM % B & HE L T B4 IC B Tl /a
W, GEl, SEF|ORIRILRE, TDM EfELAESRED
BRZEZHSNMNIT S Z 2 HWITHRFZITo 72,
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1. MRRUKFHEE  WHREEU T P FE
FHR BRI T P9 0% B T 2003 45 4 A 1 H-2004 4 3
H31 HETo 14/, #i MRSA #|Tdh 5 ABK,
VCM, TEIC 3¢ 5 N7z NE#E & LTz, &EH
DR % Table 1 /R, M 5 N O i
BFERIX, ABK TR D 43.6%, VCM T 51% &
MR TH D, FEFEREROREFNE, Mz NE
DOWFEAENES KT 2 b DEELZ N, £C
THL MRSA FI3E IR B A O 8 ik e 5 N & 2
NLIS OZERHIEEN UIRE 217> 72, 3 Al ER
KU, TDM Ea DA %, TDM FEfalfic AuEL L
M RENMGONZNEDNERIET 2720, &
B RN S Eln, BREEE, Pl MRSA #l#& 5
R, F0EIR)L — b Central Venous (CV) &,
RS, WKW, PIEEOFH, PiEEAOPHAE
ZH~7-. Bl MRSA Fiff B ia R O BRI E T —
4 & L T AST (aspartate aminotransferase), ALT
(alanine aminotransferase), LDH (lactate dehydro-
genase), #s4 > J\7% total protein (TP), 7L 7 3

X platelet (PLT) Z#aflEHE &L /=,

2. MARERTE I IRERE X HOE R
EMEE (FPIA % - TDX ¥ 1 >R v ) 1Tk
V#EIE L. peak ffii3 ABK, VCM 132 5:% 1 I
filfE, TEIC |3#%5% 2 KefilfE, trough fHIZW 3N
HR[E%GOEREE Uz,

3. ARMmARERE%E  TDM MREMI N
B, WHEREETH > 20 E D OHEIL Table 2
W 2.3 Ihhb b ML LM iREN
WINE S 2B 8200, ZNLIMIT XTI &
L C, peak, trough J@EDONTNMNIEMNETD >
TeinZ N7z,

4. HETEMRET  HiMRSA FlORREH %
HNBEDFBEEHICOWTIFMOMEZ, &
T — X3 —IChlE 7 i (ANOVA) T, Bi5 —
%413 Chi-square test TIL#Z L 7=. TDM FEfif I,
AP EEREEROZTNEN 2 FITOVTIL,
BHET ORI EHAEROGEEEZEEL
Student’s z-test X 13 Welch’s test, Mann Whitney’s
U-test DWT NN D HiEZEBRIRUIFEL 7=, 72B%K
BT — 45 ORI L ERBREZTRL, REH#EN
Bt OB B/KEISERER SK LT THB L=, Zh
5 DR EHFEMNTIZ SPSS ver 11.01 (SPSS Japan Inc.)
THEML /.

Table 2. Judgment Standard on Serum Concentration of An-
ti-MRSA Drugs

Drugs Ctrough Crax
> albumin (ALB FEF bl rea nitrogen
> albu ( ), RFEZEF blood urea nitroge e 15 2520
(BUN) R 7 l/ 7 ATr‘ = creatinine (CI‘C) s JI[[% ABK <2 8-15
blood sugar (BS), CRP, i1 £k%% white blood coun- TEIC 10< 10-70
ter (WBC), &/ OFE > hemoglobin (Hb), Ifi/) Crnax? #g/ml.
Table 1. The Department which Use Anti-MRSA Drugs
ABK (n=55) VCM (n=102) TEIC (n=41)

Surgery (no. [%]) 7(2.7%) 5(4.5%) 9(22.0%)

Hematology (no. [%]) 24(43.6%) 52(51.0%) 0( 0%)

Cardiac surgery (no. [%]) 5(9.1%) 8( 7.3%) 2(4.9%)

Neurology (no. [%]) 3(5.5%) 6(5.5%) 4( 9.8%)

Neuro surgery (no. [%]) 0C 0%) 6(5.5%) 7(17.1%)

Orthopaedic Surgery (no. [%]) 0C 0%) 3(2.7%) 11(26.8%)

Nephrology (no. [%]) 0C 0%) 9( 8.2%) 0C 0%)

Others (no. [%]) 16(29.0%) 20(18.2%) 8(19.5%)
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1. L MRSA F|OFRER  MKkEZENENIC
BT %P1 MRSA F O #ERIK, TEIC O HF13 75
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' Cre & E G O HLEEEOF GBI, 8RS S OF
T, TEIC ZHMmEREMFEICTENENABEITERS
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2. MARERTEORR - FREOLE M
PR HIE DESE - JEFENED gkt & Table 5 12K
7. AR GHENEWEGS, M RERENER
WEEBINTWDIRWICH D, BEE TR TIIHRB
BFE TR EEIIHE SN EMERL - ERBR
HETIX CRP EAEWEHIFE, HEIC TDM /8

I N Tz, ZOFMEHEAEICEEE Y 5 BUN
MEWIEEIZ TDM FE 35 < 72 2 HA)580 5
Nz,

3. mMAREREMOFM HiEELmbiE
I3 % Tl 4% 5 & Table 6 12779, TDM FEfi
13 ABK 69.1% (38 f5i), VCM 72.6% (74 f3i]),
TEIC 65.9% (27 %1) THbO, 2/KT70.2% DHE}iE
RThHhole. TOIHHREMEE LGP IRENE
S5N=DIFEIRTA9.6% ThH o 7=, HFKIHDHFE
P£1% ABK 31.6%, VCM 64.9%, TEIC 37.0% & i1H
PEDE W VEM OREME S B0 o 7=, 1 i I E
i DFEAME, ABK 13 Chax AMEWA — XK 6 E|
(22 1) IC@EH SN /=, VCM & TEIC TIig,
trough JE & DR WEIEGNETNTN 28% (21 f),
63% (17 f) IZEBD BN, TS DIEFNITDON

TR IM P RE 255720, AL ZD
BOHRGEELHGHIBORBEZLEE L.

4. MAURERER SIFMEROLE MR

Table 3. Comparison of Each Variable on Starting up Anti-MRSA Drugs in Hematology Department

Variable Standard value ABK (n=24) VCM (n=52) p-Value
Age (year) 58.58+11.66 59.72+15.88 0.73
Duration of treatment (day) 11.82+8.66 13.29+7.35 0.46
The number of day up to TDM (day) 1.95+0.86 3.34+2.93 0.04
CV catheter (no. [%]) 521%) 47(90%) <0.01
Other antibiotics (no. [%]) 8(38%) 39(75%) <0.01
Anti fungal (no. [%]) 521%) 15(29%) 0.58
Malignancy (no. [%]) 20(83%) 51(98%) 0.03
Diabetes (no. [%]) 10(42%) 14(27%) 0.29
Ratio of TDM (no. [%]) 21(88%) 36(69%) 0.44
Within the therapeutic range (no. [%]) 6(125%) 18(35%) 0.15
Infection type
Sepsis (no. [%]) 11(46%) 39(75%)
Pneumonia (no. [%]) 5021%) 5(10%) 0.05
Others (no. [%]) 7(33%) 7(14%)
AST (IU/1) 11-32 32.47+£27.22 44.50£69.52 0.47
ALT (IU/1) 7-37 39.45+37.65 57.40+£73.77 0.31
LDH (IU/1) 115-230 272.40+286.32 313.33+251.31 0.56
TP (g/dD 6.7-8.3 6.161+1.39 5.82+1.09 0.29
ALB (g/dl) 4.0-5.1 3.26+0.56 3.12+0.57 0.35
BUN (mg/dl) 8.0-22.0 16.25+7.80 20.79+20.55 0.34
Cre (mg/dl) 0.47-1.04 0.77£0.35 0.87+£0.97 0.67
Bs (mg/dl) 70-110 143.371+48.83 143.621+57.34 0.98
CRP (mg/dl) <0.3 10.87+8.74 11.74£9.96 0.73
WBC (10%/ul) 36-93 52.90+£78.49 50.75+64.47 0.91
Hb (g/dD 11.2-17.4 8.99+1.62 9.18+1.52 0.66
Plt (10%) 12.5-37.5 9.12+10.78 6.691+7.52 0.29

CV: Central Venous.
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Table 4. Comparison of Each Variable on Stating up Anti-MRSA Drugs in Except for Hematology Department
Variable Standard value ABK (n=31) VCM (n=50) TEIC (n=41) p-Value
Age (year) 71.40£16.50 71.00£12.40 66.6015.80 0.90
Duration of treatment (day) 9.47+5.34 10.26+7.42 8.73+5.83 0.53
The number of day up to TDM (day) 2.41+1.28 4.53+3.35 3.89+2.06 0.03
CV catheter (no. [%]) 12(39%) 40(80%) 41(100%) <0.01
Other antibiotics (no. [%]) 6(19%) 19(38%) 8(20%) 0.08
Anti fungal (no. [%]) 1(3%) 2( 4%) 1( 2%) 0.92
Malignancy (no. [%]) 8(26%) 10(20%) 9(22%) 0.83
Diabetes (no. [%]) 9(29%) 28(56%) 14( 34%) 0.03
Ratio of TDM (no. [%]) 18(58%) 39(78%) 27( 66%) 0.15
Within the therapeutic range (no. [%]) 5(16%) 31(62%) 10( 24%) <0.01
Infection type
Sepsis (no. [%]) 12(39%) 24(48%) 18( 44%)
Pneumonia (no. [%]) 9(29%) 8(16%) 9( 22%) 0.71
Others (no. [%]) 10(32%) 18(36%) 12( 29%)
AST (IU/1) 11-32 40.30%28.60 51.70£79.70 47.40+41.20 0.60
ALT (IU/1) 7-37 45.80+38.40 51.40£68.10 55.80£65.30 0.74
LDH (IU/1) 115-230 279.70+£204.70 351.90%293.00 283.40+155.70 0.17
TP (g/dl) 6.7-8.3 6.13+1.17 5.83+0.95 5.89+0.83 0.25
ALB (g/dl) 4.0-5.1 2.99+0.62 2.98+0.61 2.77+0.64 0.37
BUN (mg/dl) 8.0-22.0 20.70+12.60 28.20+26.20 32.00£37.90 0.12
Cre (mg/dl) 0.47-1.04 0.81+0.82 1.50£2.10 1.00£1.20 0.05
Bs (mg/dl) 70-110 136.60+43.30 146.20+60.20 166.90+71.50 0.14
CRP (mg/dl <0.3 9.99+8.88 10.45+9.24 10.89+7.07 0.90
WBC (102/ul) 36-93 84.50+71.50 75.60+63.00 124.30+47.30 0.01
Hb (g/dl) 11.2-17.4 9.70+1.81 9.46+1.84 9.61+1.89 0.75
Plt (10%) 12.5-37.5 19.90+16.80 13.70£12.70 32.50£17.50 0.01
Table 5. Comparison of Measurement and No Measurement on Serum Concentration
Variable Measurement (n=141) No measurement (n=57) p-Value
Age (year) 65.70+15.71 65.50+15.00 0.91
Duration of treatment (day) 11.60+7.10 8.90+6.80 0.02
CV catheter (no. [%]) 60/141(43%) 22/57(39%) 0.64
Other antibiotics (no. [%]) 60/141(43%) 20/57(35%) 0.34
Antifungal (no. [%]) 20/141(14%) 4/57( 7%) 0.23
Malignancy (no. [%]) 74/141(53%) 24/57(42%) 0.21
Diabetes (no. [%]) 59/141(42%) 16/57(28%) 0.08
Infection type
Sepsis (no. [%]) 42(30%) 22(39%)
Pneumonia (no. [%]) 59(42%) 17(30%) 0.11
Others (no. [%]) 40(28%) 18(32%)
AST (IU/1) 49.20+69.90 43.60+£32.20 0.61
ALT (IU/1) 48.60+61.20 57.04+58.60 0.42
LDH (IU/1) 329.30+271.30 283.70+162.20 0.29
TP (g/dl) 5.96+1.05 5.82+0.77 0.42
ALB (g/dl) 2.94+0.65 2.98+0.47 0.75
BUN (mg/dl) 28.96 +29.50 20.90+£12.90 0.08
Cre (mg/dl) 1.25+1.73 1.08+1.58 0.56
Bs (mg/dD 151.00+64.30 134.30+32.50 0.15
CRP (mg/dl) 11.36+8.87 7.42+7.59 <0.01
WBC (102/ul) 87.60+67.00 89.20+60.20 0.89
Hb (g/dl) 9.50+1.87 9.70+1.73 0.51
Plt (103%) 18.10£15.30 22.80%+19.70 0.10
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Table 6. Evaluation of Serum Concentration for Anti-MRSA
Drugs

Trough Peak Trough and
Drug peak
Low High Low High Low High
ABK (n=38) 3 3 22 1 2 1
VCM (n=174) 21 4 5 1 4 1
TEIC (n=27) 17 0 0 0 0 0
Total 41 7 27 2 6 2

% £

ABK, VCM, TEIC {Z\2 9§ #1H MRSA IZxf L &
NEPEEEZEL TWS, SEFRZZNTNESE
DOE#MNH D, ABK I3 PAE (post antibiotic effect)
ERNEL, BRERICENTWS., £/= MRSA &
DORICIEARENBREINDVRIBEILEDT T 4
BREREICHEEE 2R T, SV 2B ERD.
—7, BEESENEELEOEERBIERREIC
BAETILENDS.2VEM TR KITB N T
MRSA PSS B- T 7 % AlittEXR=Z2 ) > 7 L
IWF—BHREITHA SN, 10 ZHEE R OKRNBE
M OEEIRRMNIL < BmEF TN TW 5,V TEIC 1%
VCM &R U7 aRT A RROHFIEFITdH 27,
VCM ([ZLig L& NI G BN Em Y, FEN R
VW, BHEBEENDOEEN DIV, 1D 2 XD T VCM
ERIBZD, RiETIEB- V75 LFEHEEON O
A2 VMHEME S TEIC 1382 2T, IREDH
HINTND. D AKRITBIT S 3FORBEZE LD
REEMEIL IR 278, #WiE, KEETRAEICXK

Table 7. Comparison of Serum Concentration, within the Therapeutic Range or Out of the Therapeutic Range

Variable

Within the therapeutic

Out of the therapeutic

Age (year)

Duration of treatment (day)
CV catheter (no. [%])
Other antibiotics (no. [%])
Antifungal (no. [%])
Malignancy (no. [%])
Diabetes (no. [%])

Infection type

Sepsis (no. [%])

Pneumonia (no. [%])

Others (no. [%])

AST (IU/1)
ALT U/l
LDH (IU/1)
TP (g/dD
ALB (g/dl)
BUN (mg/dl)
Cre (mg/dl)
Bs (mg/dl)
CRP (mg/dl
WBC (102/ul)
Hb (g/dl)
Plt (10%)

range (n=170) range (n=71) p-Value
69.71+12.79 61.83+17.36 0.03
11.56£7.69 11.64+6.54 0.95
26/70(37%) 34/71(48%) 0.23
29/70(41%) 31/71(44%) 0.87
12/70(17%) 8/71(11%) 0.35
31/70(44%) 43/71(61%) 0.06
35/70(50%) 24/71(34%) 0.06
25(36%) 17(24%)
29 (41%) 30(42%) 0.14
16(23%) 23(32%)
57.30+91.40 40.90+36.00 0.18
52.00+68.70 45.30+53.10 0.53
373.40%+299.50 287.80+236.50 0.07
5.884+0.88 6.041+1.21 0.40
2.86+0.60 3.00+0.69 0.28
30.60+25.30 27.30%+33.20 0.52
1.36+1.68 1.15+1.80 0.48
159.10+76.80 142.40+47.00 0.18
10.50+£9.50 12.20+8.14 0.29
99.47+65.30 75.91+£67.06 0.04
9.70+1.80 9.30+1.90 0.19
18.40+14.80 17.80£15.80 0.80
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0, R, wEWES SICEAmMELbERLZ L
WU 3FN 2N T DRENHDEEZ NS,
AWFZEIE 2N 5 HT MRSA # 3 FI O ERIC & % %
RERE Z kD7, MR NFFO 6 FRE B 520 2
D 38% % L, IMkMERNE & Doz ER %
BRI UMET U7z, iR N Cld TEIC O A il
MN7s< ABK, VCM D 2 B TIHE I N TV /. 2 Al
ORI, BEGEENS CVEA, oty pt
I, EHEEEH, sepsis BT VCM DER
EEMAERITEMN D 2. CV i A0 M 1 fE 5,
sepsis R EDHBRELERIIVITNOEROEEMNLZ R
BT5HDTHD, VEMALERIN TSR
X, AEFIEAY ABK O 2 1% & R B
ThHhAHIECHERFHETNTD ABK IZHKL
VCM MERL GWERTHS EEZA 6N, —
75, MR E B NEELAL O 5t MRSA & ORI,
Cre WEWIEEIT VCM Z2FERL T3 Z ENHS
METRo Tz, EE SR A R EE D MRSA BEYYE
DIBEENRORF T Cre "EETHDIFE, Hi
REOHEEMN SIHERDESNH N & 2HE
LTV, W Cre lZIBENROZEERTHD L&
HIZHi MRSA A OERER & U TEEREELSE
A6 ZOftt VEM OEIRIE, CV i A0BE R
W, /MR MIERI T <, IR ® &
STEMNG, MIRERENE & R, AR ICT
DREG- L 72 WHi MRSA F|DZEFITH W T VCM 1
HFRHLSWEREEZ 5N 5. ABK IEftid 2 i
e U Cre DWW BB RE Y B AF 7R fE 6 T &
A, i HR R T E IR T T b U RS2 L
TWiz, Zh 5 OFESIE ABK O B HERE R 1 i 8
LEEbDEEZS5N, ABK IZRBHEITENTWS
EWVWS ZREERDN, BHEERE TII ABK %%
RUBWERIZHDHDEEZ 507, TEIC fff
BT CVIEAMN100% ThH > 2 FNHAEIMER EF /2
E, Mo 2ANTHIR L X DEREOY 27 NEL, %
JERJSDTUE L 2R F TSN TWE=., EHS
SRR BT S8 T TEIC OENZHiE T &
REWMMNSE—ZRICRVEDEAERMEL T
%19 FWKE EBEEEREREOY X 2HT
HBETIITEIC BT L L L @mEDALN
%19 46l TEIC Z CV i ABF S HIMER LR /R E
I35 P D TTHEIC & D IR BYRE DY Z2 E AR E B 1T
BEIRLU TVDERIE, BEROMEL—-HITZHDT

Hol. TN DRFEN S PT MRSA FDERIZ,
SRR B AE, TEERENREIS EITELIE L KA 2
WL ThwabDEEZENL., INHO T EITEH
[l DG S ERT & Wik L It MRSA # & #R9 %
ETHBEBICRDHDEEZEZLND.

R K OERITKBEI NS M RERNEE, &
H A2 < CRP NEETH 25513 EHE RN
mmo e, HGHFOEESEEDIIEZELED 7 —
2T, WMERMPIRE THREZERLZYD, &0
S EMMOBMNEEEZBELZHEREEZ 5N
%. BITEE TH MRSA F| DR FIT L EH#mE =
NTWa, LB sd L RIFRERENSE SN
TWAHRTIEZRW, 17 EF 51, a2 MRSA &
Qe DR BRI R P RERE NG TH S
ZEZEHREL TVDE WEHRARIZBOWTERIIS
1, EFIEO#EYsiGE HESERANOBEE
WEO RN ORERMRICETE G Lz, EWEL
TWa, 19 —% i ERE R VEM T
4.5 HEZEOWUERHTH D, VCM O a5 A
WK SIHRETHD ZENENBET L HIBKER
Mz mAHRERIE N THONTNSHRTIEARW, Lz
Mo THEYENREIZKEE U 7= 3K 2%, S0 i
EAWIE LR HREZEG 5 2 & ONENEH
RLUTWBERDHSHHDEZEZ SN,

FBTHIE S 7z ifn R I fE DR L, W
NOFEHN S HRNHRICBHE T 5 HANRE N4> TR
Moz, T35 ABK Tld Cpax D ERITHEWVWE
NRMEEDEINDN, 19 6 EDOIER T Crax
T RBESIIWARN k. EEESREN
Time above MIC ¢ 724> % MIC L) EIZ trough j& &
EEDNENIH S VCM % TEIC TlZ, trough i
E DR W — 2 &N 30, 60% 125880 517z,
IR E I E R A mERIEmE Wo 72, 3R
IR RE DI N R ORIEN S E R G HIZ EHYTH
o7z, Crel3REETHDIFEMAPEENEYTH S
ERNAFED SN, CNSOEREL T, B
MRSA FIZRMAXEBD OFKGETIIB/NTH
0, WIRESIM AR S NN o 72 T E N
BN, 0D AL EICBWTH G &G
e, A 20 B AR I HE 9 T U 7 i R %
EHAZENRRHETHD I EZ2RLEDDEEZ LN
%, SEOBMFTIE, BEERICBWTEMLERSE
HOIMHRENEDMRNERZRL 2. FIS1E
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T 95 HR ¥ T HT MRSA FIOKNBIEEA R 75 % 1]
REMEZ G LT3, 2 s Ok#ElE, Hi MRSA
BlIME P EE CIREI NN EN S HifT 2
BEN RSG5 N NIE D 0 it H R & ER S
No. 5%, FEHXIADEERE % 125 MRSA F D]
W ERTRDD ZENNEEEZI NS,
DAk, A#FFEL D, BT MRSA FEIRIZ, BFHEAE
{1 T ABK OZRFENGITENZ NS M ETR
o7z, BRI &K 2 i R ERIE B 03RRI E % D
TAND 5 H O OEBITHIE S N7z i IR E O RE
MK <, 2 DIEMIREFNIE FE O BHERE £ H
M S R 7 & RO/ R I B - MRS
NTWRWIEEMENH 2 2 ENRBI N 205
DEICEE L, Hi MRSA FIDIKNEHE % & 7= %
SR D5 2 PRAR U 7= SEHIAT A3 if o 8 iR 1 D 3|
B - MR E DAL RREHIEMIICBE T S 2 &N
WMBEEEZD.
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