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Prescription Optimization through Pharmacokinetic Analyses

Yorinobu Maeda

ABSTRACT

Since clinical pharmacists provide support for pharmacotherapy, pharmacists
sometimes encounter unknown side effects and drug interactions. However,
by involving pharmacological concepts to establish rules from patients
experiencing side effects, adverse effects can be reduced or avoided. In
this paper, ways to optimize prescriptions using pharmacokinetic analyses
of absorption, distribution, metabolism and excretion in patients who had
experienced side effects will be introduced. First, in the absorption phase, the
effects of gastrectomy on pharmacokinetic profiles and side effects of oral
etoposide were found. Second, in order to prevent diarrhea, which is a major
side effect of irinotecan, orally administering Kremezin® to adsorb SN-38,
was found effective. In addition, in the distribution phase, the mechanism
of interaction between lidocaine and mexiletine during tissue distribution
was found. In the metabolism phase, a drug interaction mechanism between
theophylline and acyclovir was found. By comparing the ratio between the
serum concentration of SN-38G and SN-38, evaluating metabolic capacity
rather than UDP-glucuronosyltransferase (UGT) 1Al polymorphism was
found more useful for patients treated with irinotecan. In the excretion phase, a
method of drug administration based on creatinine clearance was established,
since if treatment with renally excreted medications such as cibenzoline,
ribavirin, and vancomycin is performed in accordance with the dosage regimen
in the package insert of these drugs, cibenzoline causes hypoglycemia,
ribavirin causes anemia, and vancomycin causes renal failure. By clarifying the
mechanism of side effects using pharmacokinetics, improving the therapeutic
effect by reducing or preventing side effects in the clinical setting is possible.
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ARNIZBIT 2 —HORIT L ZL0B\RICER L, BEIGICB W TEYEBIREMITIZL > T
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1. RINERE
(D) F/7u RSB F A VICKHAHEEHZB#T 270 VT v Z7ORFE Y
v YRR, HILENIC AR Mg, Ca®t, Fe?* O X ) R &|/ a7+ ¥ M4
35 EMEAEHIC X 5 T bioavailability 25436 Z EPHILN TS, TOHRIEE, F/
O YRPHED AN KR I VIEE 7 VDB ER AT AV ERBEOF L — N R T 5720
Thb, —F. It 7 2 2Z2PEEO P I 0 O CFTM-PVM) 3. #VEF I VER
pivaloyloxymethyl ester (2§52 & Tt 7 = A RPIHIBOWINSL FHE %2 X - 7-3H|TH L, #
CT CO2HOHIZERL, ¥/ uryRREE L SR T4 L OME/EH % F#ES 5 72
DI, F /Y RPEEO S VEF T IVIEE pivaloyloxymethyl ester 1295 2 & T, HLE
NTEEHIFAEFL—PRERT LI L%, WIHRICARROF 7 0 RILEEICE S
w9 7u K7 v 7 (OFLX-PVM) # B L 72 (Figure 1)o
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Figurel. Synthsis of Pivaloyoxymethyl Ester of Ofloxacin



OFLX-PVM &, IBEHNEW CTRIFEEI NS Z &% BERIEAE Y A — M JTFIEAEY 2 — b,
ML DA ¥ F 2= 3 > T, #HLPIZ OFLX KBS, b I v ®CFTM-PVM) & [i
UEBZR L7z, T, HILENTRIBESNREZ %L, 2% 0, MWLENTERY F 4
YEFVU-MEET A LR, BEOWIGEBRE T, WINEIE T, F/21d T A1
OFLX 125 Z L 2 HRL TV 5,
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Figure 2. Concentration-Time Profiles in Plasma OFLX

%72, Figure 217/ L7 X912, OFLX E7 VI = A LT A I L2k 5T, AUC
$ 7% 5 bioavailability 1347 50% (234> L7245, OFLX-PVM iZ7 )V I =7 & B 0 4 (2
b5, RO OFLX 8% /R L7z, o> T OFLX-PVM &, ¥/ 0 v AW L4
BAFF v OMEEMER#BET L2 70 VT vy ZEB 55, ZONZEIE. KFEOSZEE L H
LRSI EE Lz, 4tk BRBI & 7o @5 Eo 13, BRBS CTHMEL 2o Tw
5 ENRRENT: [EoHiE] EANEINEZ Db,

Q) BOHPSAKI T bR Y FORWEHI SIS RIZTT HUROEE 2)

PUASAFNT AR & BHRASE L TR Y, MlaRE2 To CwaMilue st R I L
Mo, IhOEREREHR—BEHELERRLHME BRI LEE LR LERTHL. LirL, Hid
AFNCHZ 100 5 L REIZEE IS T 27— S OEBRPDH TV ICH AP THLLEDEH %
BHVoOrBIRTH L. FEB, HSAKDMAREDOWENV—F VEFL L TUTORLTWED
A MM FT—DIDOATHL. HARMPABZICIBIEZINETTF U BLOL PR P
7121 HMEkede 51281 5 pharmacokinetics/pharmacodynamics (PK/PD) OS2 417 T &
7REBIOHT, BUBREZICBCAMERAPEECTH D 21 HHOZRGHENTE Lo 72720
JEK % 98 L7z (Figure 3). € OILEHMEOHERILH UIBREE CILE#E2Y® B L Tw .
FTMRY FORNBERILEL72L 25, HUREETIE, xHHREE L e UG EE E $03 4
GEE R L, EIPREIER 16 fAARICE < (P <005), AUC X 17 fiFE (P < 005)
ICEWZ LB L7z (Table 1). 207012, A SR EB LD OLEZ 50D, & B,
o HERE & HUIBREE IS BV CAERIE, KERLANE TS F R RICIAEEL SR e o7 — %
2, BERUBLARECTE, BEECOEmE I 5284 QMG RIBICELET 7205
JEDIEWHBINEN LRI D B, L L, FWAMAIIRATT 5 F T, B - B - IR
OBPBEDPNMEL, BUREE TIEBESWITHD L T2 72 LIBINEEDFA TG L Tw
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HEELNTWS., LIAP, ThRY FEA TV TY 7 aT—)b 600 SFOBEFNEML T
HY, BTNV EZHETNEERE L BB T L2LE I 200, HUBREED X ) 2HtiEod
HWIREETY, HLPICRINE N/ LR INL. ZOMKRE LT, EMAPREIZA RIS
< 71, area under the blood concentration-time curve (AUC) (&A®IZEA L, RIEH H
CHRBL7ZbDLEZONL. fEoT, BUBREEZIIT MRY FEROKS T 256120, M
WRERZWE LY, WEICMEEEoHt 217, EEMOBEMAZRILT 2 LERH L. 2Ok
REMT, TIRY FIEHWBRESE CTHRIGERETEET S 2 L 0%\ riEEHE 100 mg/m2 %
3HMEW)HRBEICETE L. 2% 0, FEENEZEHT 22 LCHEsdeEshsbnw) L
HRL T3, FEBE, 4 HOBFES T b MEFHEICEE S 7z,
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Figure 3 The medication situation of etoposide in patients with control and gastrectomy

SCHK2) XD EETIH.

Table 1 Pharmacokinetic parameters after oral administration of etoposide in lung cancer
patients with and without gastrectomy

Control Gastrectomy

(n=14) (n=b) (n=5)
Tmax (h) 2.8+1.1 2.2+1.0
Cmax (ng/mL) 1777.1 £ 563.1 2766.6 =+ 1000.9
AUC 20 (u g~ hr/mL) 14.9 £ 6.6 25.0 £10.9 %
Ka (1/hr) 1.6+1.8 6.3+£9.0
Ke (1/hr) 0.22 £0.10 0.14 £0.05
Vd (1/m2) 6.4+24 57=1.7
T1/2 (hr) 3.8x1.7 5.8+ 2.3
CLtotal (mL/min/m2 ) 21.3 £10.7 13.0 £ 4.4
Urinary amount (%) 18.0 =4.8 18.8 = 10.1

Cmax: peak plasma concentration, AUC: area under the concentration-time curve from zero to
infinity, Ka: absorption rate constant, Ke: elimination rate constant, Vd: volume of distribution.
Mean£SD, * P < 0.05.
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(3) AV 77 h ViERBERE TRICHT 227 LAY VRO PRz Y

40 55y (CPT-11) EMidsA, KGBADERL DA VIZEENLIF—FT v 7 TH
A0, EERAMEEDR FHIARESINLREANER LREE 2%, 705y 7 THh
% CPT-11 1, AR TIHEEACH W o SN-38 1224t%, FIHFO UDP- vz u=V 5~
A7 T —¥ (UGTIAD) 12X ) 7o u VA% 2 AREWARD SN-38G L4 b. 20
SN-38G FHiFH Z A L CHENTHENMED g - 7V 7 0= — B2 X > THTHEERD
SN-38 &2 h), BEMETHZFEHT LI LMAOLNTVES, PEELHEYL CPT-11 #5.3 H
WAL GLE-rvrua=y—EEHEEST ST L TON38G 75 SN-38 ~D s %z #iil
LFHEFRIT5. /2, BENOT VA VALE, CPT-11 #5025 4 HIFE, KEAKHKS
MUY A, YNV FEFFRI IV, B AV LRSS L, T2 N REANKEEY
WARIZ L CHIINE B E %2 PRiT 5. EEIRBLADOE, R (Z1L AV 00 %
BGHOARKG L, BENICHER S 72 CPT-11 3 X " F #2035 L TH 2 BT 5
LWV BDOTEDOEMEERMGE L7z, ZOfE%E, CPT-11 H#E, 7va VLEHE, 71 2
VUGB L, CPT-11 {HEZEORK OV % A L 728545, CPT-11 HplpEc
i, 7EH5 Il B/ 5 ML EOPEERIEATEED Sz (Table 2). 4FiC, #3 0BH
WFHIZ20 & VI ErCFRiZ R L, BIERENE 3000 / 4 L LRI LCwiz, 22T, 2
7—IVHIX, THZTHT 2012, BERNOT VA )bz AZEZA, 1 HN4720 8 [
EVI)PHERIBUI R 5 72, #7 OBEE, day 1 ICEMEIEREBICSML TV BHT, 17—
VH®D day 15 13, 1 H4720 7 E WS EEC TR & MM 2R S UEimEk i 2340 / o L
IR L TWwizz®d, CPT-11 2 TAZENTELd o/, 22T, 2 7—VHE, 7L
AV VEGEH UBE NI AW SN AREZ WG L7z 2h, THICRS &% hH
BTHIENTE. #7T OBFZOI LAY VO HOAMIZ L 5, CPT-11, SN-38, SN-38G
DI REERERIE, HEROZ LAY YOI E 5T, MPREIMET LEDDI R %5
CENBEEINTDS, FOIFWBYRENRNF A — F 1% Table 3 \ZRFT X912, SN-38 D
FEEIIKT L2 00, AUCO-24 1327 L A Y YO o4 #I2Hh 2 53 CPT-11, SN-
38, SN-38G ZNZNIFIZMETH Y, ZOLRIIEATH 572, F72, Biliary index &\
CPT-11 @ AUC %, SN-38 75 SN-38G ~ZH#1 X115 area under the blood concentration-
time curve (AUC) HTKL723DA36000 Y ETEREO TR 2B LTV LS
NTwb, ZoEHE (#7) O biliary index 1310000 YL ETH ) FHRIZR DR T WI AL T
Sx2%. 8512, UGTIALl #fzTHE#HEEELTD, T4 NVKFZ AL TOY4, SN-38 205
SN-38G D7V 7 0 YRIEERILIT 4~ 7 EE L) SNTW5ED, ZOBREOEHILIZH
05 THY, HENTUNREIA TEERDPH-LDOLWRINL, ZOL) BEHTD
ZVAY VORI & > TRIEETHZ TFHT 52 e TEL DEoZ ens, EtR (7
LAY Y®) off A%, CPT-11, SN-38, SN-38G OIfil il EEHRIZ KT T HEIBDTHhT
HY, 7V AT UOPEHIE CPT-11 OEFS RIS 2 2 L 2 BB THOTHICAERT
HbHTEIRIEBE N



Table 2 Effect of oral alkalization or oral carbonaceous adsorbent ( KremezinTM ) on maximal
daily bowel motions after CPT-11treatment in cancer patients

Mo, Age Sex  Cancer Baody CPT-11 dose  Schedule Other Maximal daily bowel motion
{years) surface (m*)  (mgfday) agent (mgh Doy Mo.
CPT-11 alone
1 T2 M Rectum L el i} Days 1-5 5-F11 500 1z X
2 ) F Hens 1.36 100 Day 1.8 14 7
3 o0 F  Uterus 1.23 130 Day 1.8 MMC 12 17 20
4 68 M Colon 150 100 Day 1, 15 5-FU 500 16 4
5 75 F  Uterus 129 130 Day 1.8 MMC 13 10 2
] 57 F Uterus 1.34 80 Day 1.8, 15 CDDP 80 21 b
T 48 M Lung 1.74 174 Day 1, 8 14 7
Meant5.D. 64.6£8.2 15002 104.9434.1 14.9+2.7 TaL16
Oral alkalization
3 i1 F  hesus 1.23 130 Day 1,8,15 MMC 13 17 g
g €5 M Stomach 167 120 Day 1.8 2 2
9 k] F  Ovary 1.52 85 Day 1,8, 15 CDDP 86 13 2
10 I F  Ovary 1.32 160 Dy 1 MMC 10 4 3
MeantS.D. 60321008 1.4+02 124.0421.0 Q6.0 38221
Oral Kremezin
7 45 M Lung 1.74 174 Dy 1, 15 4 k]
it 57 M Lung 1.48 80 Day 1,8, 15 CDDP 80 (] E
12 69 M Lung 1.53 an Day 1,8 CDDP 90 12 p
13 o M Lung L34 134 Day 1, 8, 15 17 2
Meant5 D, 60.848.3 15801 119.5+34.5 11.043.5 2.5H0.5

5.FL, S-Nuorouracil; MMC, mitomycin C; CDDP, ciplatin,

CPT-11: irinotecan, 5-FU: 5-fluorouracil, MMC: mitomycin C, CDDP: cisplatin.
* P<0.05 ( Mann-Whitney’s U test; CPT-11 alone group vs Oral Kremezin group),

SR 3) X D EETIH.

Table 3 Effect of oral KremezinTM on plasma concentrations of CPT-11-rerated compounds
given by a 1-hr infusion and biliary index in a patient with small-cell lung cancer

CPT-11 SN-38 SN-38G
Cmax AUC,,, Cmax AUC,,, Cmax  AUC,,, Biliary Index
(ng/ml) (ng.hr/ml) (ng/ml) (ng.hr/ml) (ng/ml) (ng.hr/ml)
CPT-11 alone 1810 6990 763 566 27.7 299 13,255
With Kremezin™ 1510 6140 448 564 256 320 10,799

The dose of CPT-11 was 100 mg/m? Kremezin™ was administered orally at a dose of 2 g 3 times (at the initiation
and end of CPT-11 infusion, and 3 hr after the infusion). AUC was estimated by a trapezoidal rule. Biliary index is a
product of the relative area ratio of SN-38 to SN-38G and the AUC of total CPT-11.

AUC of CPT-11
Biliary inzdex =

AUC of SN-38 G
AUC of SN-38



2. A AR 50
1)V FALVEAFTVF Y OMESEHEF DT 5)

PERALDIE COSEBIIC L ) Bk R L 2 ) ABtE - 2B, BROFOXF VLT
YEVNAA VORRIEATEEZIT>72. LML, LEHFHXBSELTY N4 0%
120 mg/h \ZHH L7 Wy, i, AREER L ) RENSHILL .. 200y K
A VMR EE L 684 4 g/mL THFRIE L TW2720) FA 4 YEAZ—BHhEL7 L
NLZOBRLLEHEMDROONL72012) FHA VERELESLTWAED, ZofET
XY R A4 VEAZFIETAIENTELRWD, BIOFHOXAF T VLT % 200 mg/ HH» 5
450 mg/ HICW®E L7z, ZOWHICHPESWE, AHMEESHILIL:. 200 ¥
A VIMHBEEEIX 57 u g/mL T, RV HPEBISGELTWz. Z0®BY Fh 4 ik i
B LTHZORIEH»RD 57z (Figure 4). AF T LF 28 A4 Y RICHEAERH O#H
FRENThEDPo7 AFTLF U E) AL VHIWCHEERDED 592 HET 572012,
U RAA YGRS DOMPREDIERHBLZEZA, AFTVLFUrOMEIZL>TE
DWIIHBEICE LML 2OME/ERPRB I N, 22T, TORKNOMHE XA, £7
VEHIA VRBIZOVTHET L2 2 A, AFVLF VORI TREYOEEGIZEL
HWZTWizled, )4 VHOHEICL 2D 0TIV EHH LA RIS, R
EHWTY FHA OB ZA, AFYLFUOHHICEVBEMTY K
A YO BHEBIKT LTWw (Figure 5). $4bb, XFTYLF UL FAL VD
MR AT O T2EIER ORI 7Z L g Sz, HIZ, ZOMBEO A IC BT A/ OB
a2 57010, RFEEFMELENTEE Lz, —#IZ, ) Fh A v EoREE
DOFRIEWHIL, 74X 7 7 F V) OB ERTI LM ONT WS D, 7+
AT 7FINE) VHEETTAF Y LF VAIEICE 2 RO A4 v O5ERBERRzL 25,
AFTVLFVORMTY) A4 v OGRREEAEFICHA L (Figure 6). $74&bb, 20
FIEHIZAF S LF 0L o THIREICBWTY P A4 A EE S, ARG A AMET L
FIRER LA L2 EDERNTHLEIE W OENTTLHIENTE .

Day 7/10 13 23 29 8/3 10 16 23 9/4 23
Mexiletine
90mg/h 120e/h 78mg/h
"9 Mo 4om
. . g/h 30mg/h
Lidocaine ._MMI WW_ e {812 /D
Ventricular ik
tachycardia *+ & e 5 B
Involuntary movement [ J o ®
Therapeutic range
MX (ng/ml) 1813 672 672 672 1245 1822 (500~ 2000ng/mL)
Lidocaine (ug/ml) 3.19 4.53 3.19 6.84 5.7 2.54 2.711 ?  (2~5ugimL)
Lidocaine (Concentration/dose) X 100
4.3 50| §3 517 1.3 6.'0 6.5
p<0. 05

Figure 4. (A case) 80-year-old man (weight 52 kg) , Dilated cardiomyopathy. Plasma
concentrations of mexiletine and lidocaine in a patient with dilated cardiomyopathy. Side effect
represents involuntary motion and systemic nuscular stiffness.

HRS) X DAL
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Figure 5. Tissue-to-plasma concentration ratios of lidocaine in absence and presence of mexiletine
during steady state in rabbits. o Absence of mexiletine, m Presence of mexiletine, Mean+SD

SCHR5) & S .

p<0. 01 p<0. 05

Partition coefficient of lidocaine

Control PhS PhS+ MX

Figure 6. Effect of mexiletine ( MX) on partition coefficient of lidocaine in presence of
phosphatidylserine (PhS) in a chloroform-water ( pH 4) partition system

SCHRG) X D EETIH.



3. fRHhERE 719

1) FA74 07270 VOMERBTEOZHE

SELMHETABRE LTV T4+ F= VR0 BH, HilEE Lz 77 %
PEHT 228128 oTTFH 740 VIMPREN EH L=y 7 T4 A4 —F—L o721 fE
Bl fRER L7z, ZOREBMOBEKNZEEVT L7012, 7474 ) REBRBICHEH L, JmilE
L EWRESTA 74 ) 770V ERAL, Ty r7uueunrTit 74 AAGHH
BOLZORMEZHET 2L 770 VOBEHIC L > TRP O 1,3-dimethyl uric
acid OHEMR2H ZIZIHKA LTz ( Figure 7). 9 7%b%H 1,3-dimethyl uric acid ~DO X
DRI E S NPT+ 74 ) VIRENPEA L E2WHONIITAHIENRTEL T
F 740 VIZEYHMEIEHOL WEHE LTHSNRTEY, WS, BEHECES
PREE ENBEELDEHADIDHH. TH 7140 VidEE LT, CYPIA2 I2X o TS,
AREEFZE 2 BIICHET 20 ICEESLEL A E LT, IAEREDO XX LTV, BiH
HEOT ) XS v, IDEDOTINREIFYI v lndHb. 4H, 7F74) Ty o0
CLVOMEERICE 5 VEFORWERICEBT 22 LT, BRNZEMLWmKICToI &Ik
T, 74740277 u VOB CEIHEI S .

120 | Theophylline 120, 1+3-Dimethyluric acid
o 100 2
E.,100 ¢
- T 8
= o g T
=] * - P
s & ',/‘.’—_ Ly ‘L 1
i e s —
& 40 o/ . 7w Joid /”'/f’: o )
5‘ / ‘_J et - W’./ Lo J): Theophylline alone
& 20 s //6 . With aciclovic
=10 126
2 120 | 3-Methylxanthine 1-Methyluric acid
= 100 10
U§ 80 80)
60 0 T]
a0 L . O
B piiie et o o e g
L 20 — A
20 ‘u! e —p - _.,.—‘.’ * *
0036 9 12 24 003 6 9 12 24
Time after administration (hr) *:p<0.05

Figure 7. Cumulative urinary excretion of theophylline and its metabolites.
o Theophylline alone, ® With acyclovir, * P < 0.05.
CHRT) X D EETIH.

(2) AV FH PG BECBE TS UGTIAL M5 T2 RS H X % f SN-38G/SN-38
8 BE Yo o> A B 89
4 755 (CPT-11) OAHICHE LTWwa UDP- 7 Vo a Y BagiEEN 1 2 Th b
UGTIAL KR TZ MBS 5. COBETEREAT 2 EHE, BRI CAFEk
WAIER EOEELAENBE T2 LM SN S, K2, UGTIAL*6 L*28 OFREF /-
BHEAANTOZAT LB, BEOLEEIHOLNER>TWD, LELAENS, Wiks



WEEENPREIN TR VONBIRTH 5. £ 2T, FOLFIRI #i:%itfr L7z KT AR
H 70 %% K402, CPT-11, SN-38, SN-38G o ifiHti#fE % HPLC Tilll%E L, SN-38G/SN-38
M EE L OMEICOWTHE L7z (Figure 8). ZO#EH, SN-38G/SN-38 Ifit i g Ha i,
UGTIAL #fn 72U ERI T 467, *6 AT O E/1E*28 AT TFH 261, *6 AEF
TR3EAENT O T 173 OMFEICT L7z, F72, SN-38G/SN-38 LA LM B 13
EUFhER OB A RISE S R Y, RIS TS kG REBIR ho /e, FRICHAR
TH*6 RE - HEAT T EF UFLE D SN-38G/SN-38 ML H L DR TF25& S i, IfFrpEk
WORPEL R, BRI TH - 2GR R AEBmEZR L. 20X
SN-38G/SN-38 I A i EEIL AT L 72 B3y, WA TH - THOEBBFEHIC 5B L
WCTHDIEIHLEINL. Dol ers, RHEOFMA CPT-11 oG R RET S
IZTAHAMTHLZEEMWNLNIZTHIENTE.

)

= 14 s

c

S 12

T 8 n.s.

——

t 10 = |

S o]

c O

g 8 = 0

; ‘ :

2 ¢ :

g 4 :

2 g

=2 o)

A 2 173

£ . o

= Wild-type *6 heterozygote *6 homozygote
*28 heterozygote *6/*28 compound

homozygote

UGT1A1 genotype
*P < 0.05,¥*P < 0.01, n.s.: not significant.

Figure 8. SN-38G/SN-38 concentration ratios according to UGT1A1 genetic polymorphisms.
Median values are indicated with horizontal bars

4. PEilE AR 1522
(1) nva=w4 vy (VCM) w850 1518

WA IS BEEINTWBE NNy ax 4 ¥ ((vancomycin: VCM) D53 (FE#ERE) |12
o724, VCM OIMhEEIZARREICEL 2wy — AP LIELIERZO NS, $/2
A DA L7z MRSA i 25 G & L7z EdE R X 2 I3 20% LKW ETH -
72, TNHHA O VCM B GEDOR HE2RHT L, F*41d, VCM owi#k5&%E 2
754 (FiWE) #F% L2 (Figure 9). 20/ 75 MIEHEOEKE W7 L7
F=r271)7F A (Cler) & VCM O#5-MEOMIGEZ/R L2 OTHY, VCM OFIH)
BHEIIEEECOPDOT L g ICEETAHIE, HL, BHEEEICE LT VCM o5 R
EEET L L) BEETH L. EAEETIE, BREESKT LAEE T VCEM ol ik
PR DR T B DI A MPRGEZ T2 eh 5, AMMHIREISET D%
OHBAZEST A, —7, WHETE, BREEEFCIBVTOIMEGEIIEZ VI E,D,
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OB 20 S AR E DS SN 5. 2T, MRSA Mg 204 s U Chip: &
WELEOMKRWAHREZ LK L72L 25, BHREK2 ~6 HLUNIZH 70% DEEIZBWTHE)
VCM IMHiEERSE o s 2k, BXT, MRSA EPEOERE D EEEICI_EGEICEL &
HZENRD LN (B 43% vs BE#P: 19%). (Table 5) D4k, VCM oW
Bz BRI L CHENICHRA S Z LD TE, L2LMETHY, T3 TICRESNT
WA, EROFKGR - $5-MEA S OHERE: &R B A BRI i 2
BAKIEST AEHRCD % 0 EBERWT, [WoD TDM] WL %o/, TR, i MRSA
HOYMPIPE G EFHIEA MY 5 2 L RNER R~ =27 VIl Td by, B
16, IMHERENERHRGHEDOEE 2 270 b 2 VI W 3G P (Protocol Based
Pharmacotherapy Management) SBePICRIGAE SN, BEORRME, At Zets
EEOM BN S EZD .

VCM 1000mg
Dosing Interval
T Creatinine
Clearanc,
150 J(mL/min)
0.5 day - Weight
4 1204 ke
110 110- Serum
Igg - lgg« Creatinine
80 80 . (mg/dL)
1 day 70 - 704 [ 18
60 604 3.0
—l— 50 504
1.5 day -
—l—-—‘ 40 J 40 L 1.5
2day g | — o
+ 39 - 304 " 0'8
3 day - 0.6
L 0.5
+ 20 - _.0~4
4 day
i
1
6 ‘f‘y 10

Figure 9. Maeda’s Nomogram for Vancomycin Therapy

Example:  Weight 60 kg, male 80 years old , Serum creatinine 1.5mg/dL
#1 Weight 60 kg and male 80 years old
#2 Serum creatinine 1.5mg/dL and intersection of R in #1
#3 Predicted creatinine clearance : approximately 35 mL/min
#4 VCM 1000mg, every two days
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Table 5. Pharmacokinetic data and clinical efficacy of standard dosage and Maeda’s nomogram
regimens in adult Japanese MRSA patients (R 18) X 1) &uZE5 1.

Standard method Maeda’s method p Value
Number of patients 27 53
Peak level (ug/mL) 312 £ 11,9 319 £65 0.735
Trough level (ug/mL) 13.0 £9.2 9.4 42 0.016
Therapeutic range (%) 185 717 6.46 x 103
AUCy,,  (nghr/mL) 530.7 & 232.8 494.8 + 108.5 0318
Treatment period (day) 11.6 = 5.0 114 £54 0.993
Cumulative dose (g) 126 £ 6.5 9.1 +43 1.86 x 107
[Clinical response]
Cure (%) 185 434 0.027
Improvement (%) 593 453 0.237
Failure (%) 222 113! 0.197
[Microbiologic response]
Eradication (%) 7.4 20.0 0.451
Nephrotoxicity (%) 14.8 38 0.086

Statistical significance was estimated by an x°-test or non-paired Student’s 7-test.

(2) PIAEENRAN > X ) OB G- L DB 1920

IRV YORMNCEICE A MEE - AR, 1 H 300 mg, REAT5 BT 450 mg ]
LREEIN TS, HBEREOI XYY VG5 200 mg/ HTHh o 7205 EEAS LA
L, {XILEER> Torsades de pointes &\ EIWER % 4 SEBIFRER L 72, WA 012 iﬁ;ﬁﬂﬂlf‘fﬁ
OI/NENIM IR L 277 ~ 327 ng/mL & LRt E i Cwiwv, F72, SCRIVICIZ 24
I3¥— 27T 800 ng/mL LL'F, bZ 7fET70~ 250 ng/mL £ EbNT 5, ﬁ%ﬁbf:%ﬂﬁf
DB L7z 4 EBNL, b T 7AW 400 ng/mL DLETHIALTBY, 2 h%@@]ﬁfﬁﬁf‘
BNE T R PR AR e L, BRI & LT 150 ~ 250 ng/mL IZFREI L7z &
AIEDHERFCEEEN RO O N L otz D F )RR L 22 8I1EHERN iéﬁ“(?ﬂﬁaﬁ&%i
WD 572 ) T EilhD. 22T, YRXYVY VERHALTYS 24 BlOFT—5 55
MRS RERE L. 2V 7 F=r 275 A (Cler) &SIV ) 2 )T
FGUALOBMEERF LZE A, #5R (mg/ H) / MH#EE (ng/mL) =0011 x CLcr
+ 0215 LWV BRKEEL I EDTE, BHRFEI1BD T THERMEMESS 72, ZORKRK
ZHWT Cler &#5m05 T 7MhEELHE L7z, flziX, Cler 750 mL/min ®J
12, 150 mg/ HZEH5-31UE, + 5 7Ei13# 200 ng/mL (2% 5. & L CRERL725ERID S T
7 7 %% 150 ~ 250 ng/mL TRIROMFF L BIVEHSOIMET X720 T, TORELRIRT S L
CLer Y70 o 5223 L7z, Bz, ARE60 kg, B8 &, IMiEZ L7 F=v
2315 mg/dL O, CLer 1% 35 mL/min &7 1), X V') 2% 1 H 100 mg & % % (Figure
10). ZORET, HHETHMMEICHHRGEORENTEDL LR, HFCHFICED
W HETIE 16% LA HAEEEEEICA S o 72 b DA, 60% DR THEREIZASL L) IC
Tolz. TORKELELT, KFEE VI EIEHIZROONRRY, YRV UL %
G TED L5 0o COXHEREZIEHL, W% #IEICT 2k RME —
MICHIET 22 L2k o T, YRV Y aihb3 5kE, A HE G REHMKIEA < % &
otz THLREMEDENRD L, MOERERE R, IR EBILRICENLEEZ 5.
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Recommended

(mg/day) Cibenzoline dosage
Clcr y 50 100 150 200 300 400 450
10]0.322] 155.3) 310.6  46}.9 621.2 931.8 1242.4 1397.7 | 50mg *

20 0.429 1165 233.1| 34p.6 466.2 699.3 932.3 1048.9
300536 93.3]| 186.5] 27p.8 373.1 559.6 746.1 839.4 |100mg
4000643 77.7) 1555 22| 311.0 4665 621.9 699.7
50 | eme————= | 1999| 266.6 399.9 533.2 599.8
60 |0.857 583 116.6] 175.0f 233.3| 349.9 466.6 524.9 |150mg
70| 0964 51.8 103.7] 15550 207.4 | 311.1 414.8 466.6
80|1.071 467 933 140.0) 186.7| 280.0 373.3 420.0

90|1.178 424 849 127.3)169.7 ]| 2546 339.4 38138 200ms
100)11.28 389 77.8 116.7 | 15564 233.4] 311.2 350.0 |
110 1 1.393 359 71.8 107.7 143.6]215.4] 287.2 323.1
120 | 1.500 33.3 66.7 100.0 133.4]200.0] 266.7 300.1 300mg
130 | 1.607 31.1 62.2 93.4 1245])186.7] 249.0] 280.1
140 11.714 292 583 87.5 116.7 | 175.0Q4 233.4] 262.6

[ : Trough level (150~250ng/mL)  400mg

Figure 10. Simple nomogram for Cibenzoline therapy

(3) BHEREICH D VY N Y VGO BE 212

YNEY YA vy —7xzarq-2b (IFN) EOPEHICE D C HIBHEIFROBER R E
mESE2HHEEFTH L. BRI TORNLHFOY N Y5350, [FHE < 60 kg
DOYE12 600mg/ H, F7260 kg < AE < 80 kg D413 800mg/ H, 80 kg < KEDLE
131,000 mg/ H. #5-BiERIONEZ B E ¥ (Hb) #%13g/dL KilZIZH4KE 200 mg
T5. FRUNEY) COBRNLFMIRFEEDREIC L > THREGERHZE SN, Hb 2510 g/
dL RIS L7284 200 mg Ok, 85 g/dL RimlZ Wik ] & wHik#ERH 5.
NEU/i%#%%ﬁéh%%%-%##b%T,7VT%—/7UT7/Z(am)#%
mL/ U THEZE 2o TWDLETTHL. VNEY MRNEED HEZETIUEL, KRELC
LY RBELD S, KRELBEREZMKL 2% RmREDIT) PG THL. £ TY
NEY) VIREE R T 46 BITTHGET L7, EOMR, EEIREO N7 7Ry o) g
(Cpss) & iB#HRE#E T D Hb OR/MEE OBIIZE OB B 2RO S, %) Ney
¥ IEFEAYH 4000 ng/mL PLECTHDb 4385 g/dL ol T a5 2 & A3 L 72 (Figure
11). %72 Cpss X 1143 ng/mL ~ 4172 ng/mL EJERNC X B K& &R E2FO/. £ T,
DNE) )T 7 AERBET AT AT L2 2h, FinE RETHERMHME?E S
N, ERJO Cler T ) RIFAMBADED SNz, DF D IER ) NEY) VREDONT Y F1
RE LD O EAE L OBMEAVRN OB ERE L MK L 723 582 BT 2 LENH B, €2

THEMRE L AREIZE D WY e /?15 Yoeih (Figure 12) #BAFE L7z, RO RA

WX B HETIE, KED62 kg OFEIZIET H 800 mg & 74 578, Iﬂl’;’%qm) INEY) VR A
3000 ng/mL % #EFF3 5 729121&, CLler 28110 mL/min DT ) O3AI2IE, F L 62 kg TH o
T3 1 H 1000 mg 23LFEEL %D, CLler 360 mL/min DI O4121E, FL 62 kg Tho

Td1 H600 mg TRWEWH) ZLIZ%D. HEoT, ’)/\E'J/O)ﬁf}ﬂiktc (e N
HLH72021E, FRELAREIZEDSVZ) N YERGBROBEVANTHY, LaliLd
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WWHSEBOHR T, @RS SHPA L5610, HEBICHD 25 2 v 795 K9 EIREICH
HL., ROOREEZZETIUIEHRZMEET 5 2 LB TEHERDRDPI LT 20 LHEES
ns.

Reduction

Suspension

Hemoglobin concentration (g/dL) =-0.0011 X Cpss of ribavirin (ng/mL) + 13.66

(r="-0.58, p = 0.00018).

4 L L L L ;

Nadir hemoglobin concentration (g/dL)

@ 1000 2000 3000 4000 5000

Plasma ribavirin concentration (ng/mL)

Figure 11. Relationship between ribavirin steady-state trough plasma concentration (Cpss) and
nadir ( minimal ) hemoglobin concentration during a 24-week treatment in hepatitis C patients

SCHR 21) XD EA5IH.

= 3500 ng/mL
23 e i 3000 ng/mL
*+ 2500 ng/mL

s
s
o
o
o
o
o
o0

Ribavirin dose (mg/kg/day)

0 L L L L L 1 L )

0 20 40 60 80 100 120 140 160
CLcr (mL/min)

Figure 12. Adjustment of ribavirin dosage based on creatinine clearance ( CLcr) and body
weight of patients for the treatment of hepatitis C patients
Example) 62 kg 800 mg/day

Case #1: CLcr, 110 mL/min; body weigt 62 kg.

Ribavirin dose =17 ( mg/kg/day) © 62 (kg) =1054 ( mg/day) = 1000 mg/day.
Case #2: CLcr, 60 mL/min; body weigt 62 kg.

Ribavirin dose = 11 ( mg/kg/day) © 62 (kg) =682 ( mg/day) *= 600 mg/day.

SCHR 21) & 0 EZET AL
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&b

BRI CIGEY L T 2 AL, BEOZIXICWDL I E TR 22 E2REBL, Kuno
B EAEHICET S5 2 & 05H 5. B LR 2 IUE, M35 L3 mmol
Th oA, FAE LTEORENEEEWICRIT LA LE2HOILIEETH L. HIH
FH OCER21 412 A 21 H) 1 TABEZEOMRAE, HoES A1 Al L) REBLO
R H L. FEFIL 10 FH T 8069 ADFEAERIGELFEML, €D H 669 NIEINEMSE
HBEN Wz OB L Z-BIEAER 2 52 IR L, FUBITERZ# D RS 2w X
AT HEBVH 5. FWHETZE L TREIRL2Z EREWER, MEERICHRLZZ &,
FTNODFERER AR E R EEZWXITFRL T &, A FEFMEROMEIZL T
WA IUE R SR, 2325) 2HLTAHLTHEL DR T -7 2 BMLIEHT L2 &8
WMES 2 LD REI LT LICHEND, HEHIAIC X 2 HEWEHROBMEEZWEEICT 5 L%
5. LIZAHT, EASEEITFER 22 44 H 30 B CEBERE®RA [EEA Y v 7 OlhE-
WL 2T — 2 EROHEAEIIOWT] R L2 BREHEHICT T PV EERL, #H
MiASSEZIGMN A EAT 5729 2T, WMFRMRAELIRE LW IHREMZ/TS (7o bavick
D L EYHHE R (Protocol Based Pharmacotherapy Management) | % 323 2 L EDH 5.
LrL, F—2EBICSH LTI oo 728AMA & 42 ) RIS 71 b 2V 2 1E6 LEY
BERENZDLPITTH, EHIKELZVWERD . BORERATH-> THRBZHEAER
T ZEDREBELRD, KL OBEBBRNE BN L7290, FFEERLMEL LS
EHBWEEEZ B, FEB, WHSEHBO LT, EHER, H5E S HEREWRTREL
WHBEZ b5 T LT, AR ) REFMIZEL 2250, BIEPEL %50 5EHK
B EAMOLEEAIE T ) REKERD ) 2L TE D, ff > TEAMAHRIZH I
W, HO5WARETHEYBEEZEMTAIZEICE T, LTFAIM RN EZMESES
ZENTEDLLEEZD.

I
ABFROBATI 7 ) THREIG Y ¥ LTk BRSEA IR ATARBEIE, KRR
BB RN WO AR, LIRS IR PR E A LI, 0TI T
[E155 S AV RS i RRIBERIC 0 & ) Rl 7 L 3 T

TR
ARWFFENZ B N & FIRAH B 7 v
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