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Abstract — This research developed an intravenous (IV) vancomycin dosing nomogram based on the clin-
ical pharmacokinetic data of Korean adult patients. Total 99 pairs of steady-state peak and trough serum
concentrations of vancomycin were obtained from 73 adult patients in a tertiary general hospital. Serum
vancomycin concentrations were determined to assess the appropriateness of initial vancomycin dosing.
Only 47.2% of the cases were within therapeutic range. To characterize the clinical pharmacokinetics (PK)
of vancomycin, PK parameters including elimination rate constant (K.), half-life (T, ), clearance (Cl,,,), vol-
ume of distribution (V,) were calculated by using one-compartment, first order pharmacokinetic equations.
PK parameters were evaluated based on the differences of patients' renal function and age. Regression
analysis showed a significant correlation between Cl,,, and C_ (Cl,,, = -1.89+0.914C_, r=0.763) and
between K, and C_, (K,=-0.0037+0.00139C_, r=0.724). The relationship between K and C, and the mean
V, were utilized for developing the nomogram to individualize the initial dosing regimen of vancomycin for
the patients with various degrees of renal functions. The nomogram may be used as an efficient tool to
determine safe and effective doses of vancomycin for the Korean adult patients.
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K. : elimination rate constant

V4 : volume of distribution

Creax : steady state 2] peak concentration
steady state 2] trough concentration
t, : infusion time

t; :1 hour

T 5k
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Table I ~ Patients' characteristics and calculated vancomycin
pharmacokinetic parameters

Characteristic mean £ SD (range)
Number of patients 929
Age (1) 585 * 14.1 (22~84)
Male/female ratio 60/39
Weight (kg) 59.8 = 10.5 (39~93)

Serum creatinine (mg/d))
Creatinine clearance

1.14 £ 1.25 (0.4~11.68)
66.6 = 28.4 (6.7~145)

(Cl,, ml/min)

K, (el 0.089 = 0.054 (0.006~0.218)
ty (hr) 133 * 139 (32~110.9)
Vy Lke) 0.73 + 0.27 (0.16~1.53)
Vancomycin clearance + _
(i) 60.0 * 34.0 (4.64~150.4)

Table II — Pharmacokinetic parameters for patients categorized by Cl, or Age. [mean * SD(range)]

Cl,

age

60 <Cl, 40<Cl,<60 Cl <40

p value*

age < 40 40<age < 60 60<age  p value*

Number of 60

21 18
cases

12 41 46

0.113 % 0.049 0.059 % 0.042 0.039 % 0.024

-1

KO (0.032~0218) (0.018~0.172) (0.006~0.103)

o@p 70T 438 17130975 2729 * 2436
(3.18~21.64) (4.03~39.28) (6.72~110.87)

V, kg 0727024 0811034 067027
(0.36~133) (0.16~1.53) (0.37~1.49)

Xm’é"m 75.96 * 26.96 41.26 & 31.51 23.09 * 14.72%

e (20.19~150.38)(13.07~136.31) (4.64~63.76)

0.000

0.000

0.250

0.000

0.159 * 0.054 0.089 = 0.051 0.069 * 0.042 0.000
(0.038~0.218) (0.006~0.218) (0.013~0.172) '
549 + 417 13.77 = 17.79 14.84 * 10.68 0.109
(3.18~18.28) (3.18~110.87) (4.03~54.44) '
054 =013 0.75 £ 025 0.77 = 0.29*
(0.36~0.76)  (0.37~1.49)  (0.16~1.53)

92.46 * 33.99 61.72 *+ 31.98 47.82 + 29.97° 0.000
(16.22~150.38) (4.64~131.12) (5.72~136.31)

0.032

*Results from Analysis of Variance (ANOVA) within three populations.

#Statistically significant difference witha ‘age4(’
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Fig. 1 —Scatter diagram of serum concentrations of van-

comycin. The box inside indicates a therapeutic

concentration range.

Table III - Appropriateness of vancomycin blood concen-
trations before TDM (n=72)

peak

trough below optimal upper
below 3 13
(4.2%)
. 3
optimal 2 (47.2%) 1
upper 9 10
PP (13.9%)
Peak  : peak concentration
Trough : trough concentration

Optimal : optimal concentration range peak concentration
20-40 pg/ml, trough concentration 5-15 pug/ml

: below the optimal concentration range

: above the optimal concentration range

Below
Upper

472%%. 27| &% FoF Zilodol £33 o
Ao HArk(Table ). A oFEs AFojA 7S
FHT A 21 Y, AAE 46 A, TS 5 e
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of v B FEE Estn JANTHTable IV).
Yol B/l 3 & BF ARie] BHge) 9%
9] FAHRG Aot Fow lo)E At

Cl, & CL& 3AAHcz Yehlo] 2 F3}t doj

A A A9 3 23 2 FREE=0763& 7H

JFig. 2). =3, Kok CL2 4 109 52 A8A

(r=0.724)% 7V30] AU (Fig. 3).
Cl,,,=-1.89+0.914 X Cl, ©)
K,=-0.00370+0.00139x C,, (10)

8% YHEHE (nomogram) A4

A #2419 Cl& 71F 2% vancomycin -S4
£& 9% nomograme SISt &, Cl ol 20
mi/min PI¥R] & #Z557F 3102 HG7) wiie
nomogram3/gellx= A LJAIH T

Vi Table Mol vepd 2A7 ClE 2504
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Table IV - Analysis of vancomycin blood concentrations before TDM service (n=72)
Cl, [mean £ SD (range)]
60 < CI,, 40 < Cl,<60 Cl, <40
Number of case 48 13 11
28.39 + 6.82 43.99 * 25.12 42.07 = 14.35
Peak conc. (ug/mi) (16.31~52.28) (10.88~96.02) (24.41~69.31)
9.28 = 5.82 22.97 = 14.66 19.63 = 16.31
Trough conc. (ug/mi) (0.82~32.2) (3.88~57.55) (2.77~43.37)
3227 + 6.74 27.07 £ 9.57 18.78 = 179
Dose before TOM (mg/kg/day) (8.77~47.62) (5.37~38.46) (2.7~50)
. 30.51 = 8.11 16.3 = 10.25 11.16 £ 13.64
Adjusted dose by TDM (mg/kg/day) (12.66~48.39) (5.37~42.55) (1.12~50)
p value* 0.354 0.0138* 0.4502
Number of dosereducing cases (%) 8 (16.7) 8 (61.5) 5 (454)
Number of dose maintained cases (%) 38 (79.2) 4 (30.8) 4 (36.4)
Number of doseincreasing cases (%) 2 (4.1) 1 (7.7 2 (18.2)
*Result from statistic analysis (Mann-Whitney test) between dose before TDM and adjusted dose by TDM
#p<0.05
y=-1.89 +0.914x, r=0.763 , n =99 y = =0.0037 + 0.00139 x , 1=0.724, n=99
160 0.25
:E *
E 140 B ¢ 02
E 120
g 100 0.15
o
& 80 0.1
[&]
& 60
L 0.05
€ 40
o
§ 20 0 ‘ :
g 50 150 200
O L 1 . .
0 50 100 150 200 Creatinine clearance (ml/min)

Creatinine clearance (ml/min)

Fig. 3 —Correlation between elimination rate constant
(Ke) and calculated creatinine clearance.

Fig. 2 - Correlation between vancomycin clearance and

calculated creatinine clearance.
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Table V - Vancomycin dosing nomogram
HAAF
(kg)
Az 30 40 50 60 70 80
Ccr(ml/min)
20 500mg q 48hr 500mg q 48hr 500mg q 24 hr 1000 mg q 48 hr 1000 mg q 48 hr 1000 mg q 48 hr
30 500mg q 48hr 500mg q 48hr 500mg q 24 hr 1000 mg q 48 hr 1000 mg q 48 hr 1000 mg q 24 hr
40 500mg q 24hr 500mg q 24hr 500 mg q 12hr 1000 mg g 24 hr 1000 mg q 24 hr 1000 mg q 24 hr
50 500mg q 24hr 500mg q 12hr 500mg q 12hr 1000 mg q 24 hr 1000 mg q 24 hr 1000 mg q 12 hr
60 500mg q 24hr 500mg q 12hr 1000 mg q 24 hr 1000 mg q 24 hr 1000 mg ¢ 12 hr 1000 mg q 12 hr
70 500mg q 24hr 500mg q 12 hr 1000 mg q 24 hr 1000 mg q 12 hr 1000 mg q 12 hr 1000 mg q 12 hr
80 500mg q 12hr 500mg q 12 hr 1000 mg q 24 hr 1000 mg q 12 hr 1000 mg q 12 hr 1000 mg q 12 hr
90 500mg q 12hr 1000mg q 24 hr 1000 mg q 12 hr 1000 mg q 12 hr 1000 mg q 12hr 1000 mg q 8 hr
100 500mg q 12hr 1000mg q 24 hr 1000 mg q 12 hr 1000 mg q 12 hr 1000 mg q 12 hr 1000 mg q 8 hr
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