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Therapeutic Drug Monitoring of Vancomycin in Korean Patients
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Background : We measured plasma vancomycin concentrations as a part of therapeutic drug moni-
toring (TDM) consultation and compared and analyzed the estimated plasma steady—state therapeutic
drug levels of vancomycin obtained on the basis of measured concentrations and by population PK
parameters using a PK simulation software in Korean patients to find the factors influencing the
discrepancies that lie between these estimates.

Materials and Methods : We analyzed the PK parameters of the 188 patients for whom vancomycin
TDM was done for 239 episodes between March, 2001 and September, 2002. The trough vancomycin
plasma concentrations were measured from plasma samples that were drawn 30 minutes before a
vancomycin dose. Based on the measured concentrations, we estimated the steady—state therapeutic
levels {(ECm) and PK parameters (apparent volumes of distribution, Vdm; clearance, Cln; and half life,
Ti2m) Using the single—point linear method utilized in CAPCIL (Simkin, Inc.) software program. We
compared these with the steady—state levels and PK parameters estimated based on population PK
database supplied by the software (ECp, Vdp, Clp, and Tisp). We stratified and compared the values
based on the patients' renal functions, body weights relative to ideal body weights, the magnitude of
differences between ECn and EC,. Multiple logistic regression using SAS software package was done
to analyze factors that significantly influence the discrepancies.

Results : One hundred and eleven were males, and 77 were females. The mean ECm were signi-
ficantly lower than the mean ECp (11.9£9.9 pg/ml vs. 19.2£19.5 pg/ml). Cim and Vdm were higher
than Cl, and Vd,, respectively. The same patterns could be applied to the subclasses of patients
based on renal functions and body weights. The factors that contribute to the differences in ECn
and EC, were body weight, age, height, IBW, BUN, and Clcr, of which age, body weight, and BUN
were found to be most significant by multiple regression analysis.

Conclusions : Significant sizes of discrepancies between the estimated plasma steady—state thera-
peutic drug levels of vancomycin obtained on the basis of measured concentrations and by po-
pulation PK parameters using a PK simulation software in Korean patients necessitate adjustment of
dosage and confirmation of steady—state levels by follow—up TDM. We emphasize the need for
obtaining vancomycin population PK database in Korean patients.
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Table 1. Characteristics of the Patients

Vancomycin TDMe] &]&|% IRtE 188Ho = J=a}b
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Group I, II, 1Il by renal function® Group a, b, ¢ by IBW%"
(Mean*S.D) (range) (Mean=S.D ) {range)
Group | Group |l Group I P- Group a Group b Group ¢ P-
(N=32) (N=35) (N=172) value (N=66) (N=101) (N=72) value
Sex M:18 M:15 M:71 M:21 M : 41 M: 42
F:14 F:20 F:101 F:45 F:60 F:30
71.4+13.1 67.1+16.0 512+159 505+19.3 552+178 547+15.1
Age (years) (33-90) (20-91) 6-es) 00! (20-90) (17-91) (16-84) NS
) 15771101 1599+87 164.3+94 162.6+10.7 163.0+84 162.6+105
Height (cm) (40-176)  (140-1780  (40-182 OO Gaoigy) (401799 (so-1e) O
) 535%13.1 50.4%99 617142 468.4+8.6 579+74 719%145
Weight (kg (35-856)  (24-79) (24-109 <O (24-62) (40-76) (s3-109) OV
178+122 306+16.4 334+99 3471159 32.1196 258+11.2
Dose (mgkg/day) o4 409 (30-833 @6y O (4.4-833) 0i-671)  (osry) OV
. 2441102 485+54 106.2+384 65.4+358 R6E414 99.6+53.8
Cor {ml/mir) (72-39) 414602  ©32-2507) 0T goo72) 227 @7-2s07) O
Group |2 Cer <40 mi/min, Group Il : 40<Ccr<60mi/min, Group I : Cor>60ml/min

Group a: <90% of IBW, Group b:90<IBW<110%, Group ¢:>110% of IBW

Abbreviations : IBW, ideal body weight; Ccr, creatinine clearance
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of W [ II, oA AZ errl o srHth & Al, CollA] 595MF 0, AwIt Cit Atolo] #-2fstA]
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Bt ol AR {FYYSHA =tHTable 3). AlFol kgo.z 7P w3, CatollA 553 kgo® 7MY WSk
W2 g, b, el = wtEZRR] Akl ot A FQl o H, A, B G Afolo]l f9lgt Zpol7h SISItHP<
0.0001). BUN®] HaF2 Ad-olA 251 mg/dl= 7 =5k
Table 2. Comparison of ECn (measured value) and EGC; A, AFIR B, G- Abelel f2lgt Apolrt ekP=
(predicted value) of Vancomycin 00164). B AR AFO|A 1659 cms 7HE =9k,
ECm ECP pale ColA] 1603 emZ 7Hg @erow, A, B C# A}o
(Mean+SD) (MeantS.D) o o8k xjol7h SUATHP=00002). Hols AME A%
+9.9 192+195 <0001 o s o
Tonod b 119500 02085 U0 ygo g w43 AAREE ol BEA, S B,
Vd (L/kg) 08+04 07=0.1 <0001 Cer, ZAdloteld, BUNT S9fabA ARAAZF § ﬁiﬂ,
- + + = = z 3
Clpimnio G SEU OB g2 A4wEel 42 B4R Aol e A

B, Ci) 7k zpolE UEldl @gloml EEg) 14'01,
7], IBW, BUN, Cer ©|3ith €& 2AEZ7 A= A

Abbreviations : Vd, volume of distribution; Cl, clearance; Tip, half life

Table 3. Comparison of EC» and EC, of vancomycin in Group I, II, lll by Renal Function®
Group | (n=32) Group I (n=35) Group Il (n=172)

ECm ECp P-value ECm ECp P-value ECm ECp P-value
Trough (pg/ml)  208%+137 384+296  0.0014 1581135 269+£179 0.002 94165  140X140 <0001
Peak (ug/ml) 4671169 6771353  0.0007 366+189 539*£236 0.0014 268+106 34.3*£201 < 0001
Vd (L/kg) 08%03 0.7£00 0.0276 1.0+05 0.7£00 0.0009 08+03 0.7+0.1 < 0001
Cl (mifhr/ka) 2511193 188%11.1 0.0434 5144293 324+79 0.0006 746+316 606*£317 <0001
T (hr) 118+287 350+234 NS 15.1+84 157128 NS 83132 94139 < 0001

‘Group |:Cer <40 mi/min, Group Il :40<Ccr<60 mi/min, Group Il : Cer>60 ml/min

Table 4. Comparison of EC» and EC;, of Vancomycin in Group a, b, ¢ by % of Idal Body weight (IBM)*

Group a (n=66) Group b (n=101) Group ¢ (n=72}
ECn EC, P-value ECn EC, P-value ECn EC, P-value
Trough (pg/mi) 137199 282x254  <0.0001 10.8£89 156160  0.0002 117111 159x146  0.0326
Peak (ug/ml) 349+t146 577%42 <0.0001 2031133 366197 <0.0001 294+164 340*186 NS
vd (Lkg) 1.0 £ 05 0.7£00 <0.0001 08*02 0.7%£02 0.0009 0702 0.7£0.1 0.0038
Cl (mifhr/ka) 6421380 41.1E£26.1 <0.0001 7051322 584+346  0.0003 5661334 491+297 NS
Tie () 1512138 16.1£106 NS 11.1£125 11.6%99 NS 1641208 1461166 NS

*Group a: <90% of IBW, Group b:90<IBW=<110%, Group ¢: >110% of IBW
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Table 5. Comparison of Parameters in Group A, B, C by the Magnitude of Difference (%dEC) between ECn and EC, of

Vancomycin

Group A (n=46) Group B (n=70) Group C (n=123) P-value
BW (kg) 59.9+8.8+ 59.3+72 ‘ 55.5i7.2f 0.0002
Cler (ml/min) 110.41L66.6‘Jr 89.6i38.4f 765+358 <0.0001
Age (year) 487+20.0" 558+16.0"" 593+166" 0.0014
Weihgt (kg) 64.9+184" 61.5i13.8f 55.31L11.4‘Jr <0.0001
BUN (mg/dl) 25.1 i26.9fr 17.9i12.8$ 17.0£13.17 0.0164
Height (cm) 165.9+t11.1° 165.1+89" 1603901 0.0002
%0EC = (ECn - EC/ECp

Group AT %IEC > +30%, Group B:-30%<%dEC<+30%, Group C: %dEC<-30%
*Tsame symbols indicate non—significant difference between groups based on Duncan’s multiple comparison test
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Table 6. Comparison of Parameters of Vacomycin with
Single-point Linear Method and Bayesian Method

Single-peint linear  Bayesian
(mean+SD)  {meantsp) © Vale
Trough level (ug/ml) 119+ 99 126+ 99 00003
Peak level (ug/ml) 309*148 320%£17.3 NS
vd (Lkg) 08% 04 09+ 05 <0.0001
Cl (mi/nr/kg) 64.6+34.6 656+36.1 0.3881
Tie (hr) 13.8£159 1351128 NS

Table 7. Comparison of Parameters of Vacomycin
according to the Combination with Aminoglycoside

with AG without AG
{(n=106) {n=133) P-value
(mean+8D)  (mean+SD)
Cer (mi/nr/kg) 7251359 583+£322 0.0016
Ty (hn) 11.2+12.1 159+182 0.0173
Vd (L/kg) 0.8+0.3 0.88+0.38 NS
Trough level (ug/ml) 10.8+7.1 128+116 NS
Peak level {(ug/ml) 28.7+12.1 326+165 0.0383

"AG r aminoglycoside

Table 8. Compliance to the Dose Recommendation by
TDM

Compliance
Dose recommendation N (%)
Good Poor
Dose reduction 65 (27.2%) 37 (56. 9%) 28 (43.1%)
Dose increasing 46 (292%) 19 (41.3%) 27 (58.7%)
Maintain 128 (53.6%) 120 (93 8%) 8 ( 6.2%)
Total 239 (100%) 176 (73.6%) 63 (26.4%)
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