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The purposes of this study were to define the pharmacokinetic parameters of vancomycin in Korean
neonates, to evaluate current neonatal vancomycin dosing guideline being used in a teaching
hospital, and to develop the optimal vancomycin dosing guideline. The evaluation of 35 sets of peak
and trough concentrations drawn on current dosing regimen showed that 29% of peak
concentrations and 46% of trough concentrations were within therapeutic range. Otherwise,
pharmacokinetic parameters, based on 62 sets of peak and trough serum concentrations obtained
from 39 neonates, showed that mean vancomycin clearance (CL), volume of distribution (Vd), and
terminal elimination half-life were 0.13+0.08 L/hr, 0.94+0.48 L, and 5.6+2.13 hours, respectively.
Volume of distribution (Vd) normalized for body weight remained constant throughout PCA range,
whereas the absolute CL (r=0.74) and normalized CL (r=0.36) showed high correlation with PCA.
Also, the normalized CL showed a strong inverse correlation (r=-0.55) with serum creatinine
concentrations (SrCr). Based on the high correlation among PCA, serum creatinine concentration,
CL, and the daily dosage requirements, the following dosing guideline for vancomycin in neonates
was suggested: 10 mg/kg 12~18 hourly for <30 weeks PCA and <0.6 mg/dl SrCr; 10 mg/kg 18
hourly for <30 weeks PCA and 0.6~1.2 mg/dl SrCr; 10 mg/kg 8 hourly for 30~44 weeks PCA and
<0.6 mg/dl SrCr; 10 mg/kg 12 hourly for 30~44 weeks PCA and 0.6~1.2 mg/dl SrCr. (Kor. J. Clin.
Pharm. 1996; 6(2): 7-13)
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Table 1. Current vancomycin dosing guideline

PCA® Dose Interval
(weeks) (mg/kg/dose) (hours)

< 29 20 24

30~33 20 18

34~37 20 12

38~44 15 8

> 45 10 6

From Neofax™ '94: A manual of drugs used in neonatal
care, 7th ed, Columbus, Ohio, Ross products division,
Abbott Laboratories, 1994; 44-45*

*PCA=Postconceptional age.
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Table 2. Clinical characteristics of 39 infants

Characteristics Mean+SD Range
Male/Female 44/18 -

GA (weeks) 33.20+4.76 25~42
PNA (days) 21.69+15.04 4~65
PCA (weeks) 36.30£4.46 25.57~43.71
Birth Weight (g) 2042.21+956.96 680~3500
Body Weight (g) 2066.13+946.72 604~4696
BSA (m’) 0.16+0.049 0.074~0.278
SrCr (mg/dl) 0.59+0.21 02~12

“Total of 62 sets of peak/trough levels from 39 infants.
GA=Gestational age at birth; PNA=Postnatal age at the start
of therapy; PCA=Postconceptional age

(GA+PNA) at the start of therapy; BSA=Body surface area at
the start of therapy; SrCr=Serum creatinine concentrations at
the time of measurement.

Table 3. Pharmacokinetic parameters

Phg?:;?;?s tie Mean+SD Range
Absolute CL (L/hr) 0.13+0.08 0.016~0.431
Normalized CL (L/kg/r) 0.063+0.02  0.024~0.111
Absolute Vd (L) 0.94+048 0.193~1.962
Normalized Vd (Lkkg)  0.46+0.12  0.232~0.723
Ke (hr') 0.14+0.059 0.056~0.39
T, (hr) 5.59+2.13 1.78~12.44

CL=Vancomycin clearance; Vd=Volume of distribution;
Ke=Terminal phase elimination rate constant; T;,=Terminal
half-life.

(89] 9.68~32.03 mg/kg/dose)E 6~24X|7F 7pALE
BF 16.60+11.929 (43 3~44U )53t Fojukgir}
Vancomycin Fo37)A] 2 Sshi7 F HF 6572+
5572417 (4] 7.5~343412h)0] AAE Fol 35
=2 2Astyct. giE At 85558 &
Asl7] 93 H4g b)) 4u7h A Hell A
shol ont 4o = A = Aol APt &
Aol =2A oAtElE Cmax ¥ Cmind 242}
44.26+12.89 pg/ml (H$] 20.49~72.7 pg/ml), 9.57+4.48
pg/ml (8¢ 0.6~33.6 pg/mhe] e}, o) 5 Fol 23}
o] 215 vancomycin ¢FE3} v /¥ Table 37}

2},

2. 7I&2| Dosing Guideline EJ}

3 ¢ HAYEFFT 62%5 vancomycin dosing
guidelineol] wel £3k& 5% FF=s AT
A4E 359019t} o] F Cmax7} F-EEFF=HHA
Q) 25~40 pg/mlel Z3h= A5 104 (28.6%)°]13) 2.
B, 40~50 pg/ml 1561 (42.9%), 1 o1AFS 109 (28.
6%)plger, AzFER o3t At Uit
gkgl, Cmine] FrEEFE8)e) 5~15 ug/mlofl &

B Subtherapeutic
& Therapeutic
£ Supratherapeutic

Peak Levels Trough Levels

Fig. 1. Extrapolated true peak and trough levels
(therapeutic range; Peak=25~40 ug/ml; trough=5~15
ug/ml).
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Table 4. Correlations (- values) between pharmacokinetic parameters and various patient characteristics

CL CL vd vd Ke Tin Dpsage
(L/hr) (L/kg/hr) ® (Lkkg) (br”) (hr) (mg/kg/d)
GA 0.73* 0.24 0.81* 0.03 0.22 -0.28* 0.24
PNA -0.09 0.21 -0.16 0.23 0.06 -0.10 0.21
PCA 0.74* 0.36* 0.79* 0.15 0.26* -0.35% 0.35*
BW 0.86* 0.23 0.81* -0.10 0.35* -0.34* 023"
BSA 0.85* 0.24 0.83* -0.07 0.32* -0.33* 0.23
SiCr -0.52 -0.55* -0.30 -0.06 -0.51* 0.61* -0.55*

*p<0.05. GA=Gestational age; PNA=Postnatal age at the start of the therapy; PCA=Postconceptional age at the start of therapy; BW=
Body weight at the start of therapy; BSA=Body surface area; SrCr=Serum creatinine concentrations at the time of measurement;
Dosage=Vancomycin daily dosage requirements, CL (L/kg)x 18 pg/ml (mean target concentration of vancomycin)/S-F.
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Fig. 2. Correlation between vancomycin clearance
and postconceptional age (r=0.74, p<0.001).
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Table 5. Vancomycin dosing guideline for neonates®

PCA" (weeks) SrCr'(mg/dl)  Dosage (mg/kg)
< 30% < 0.6%* 10 mg Q 12-18 hr*
0.6-1.2 10 mg Q 18 hr
< 0.6 10mg Q 8 hr
30-44 0.6-1.2 10 mg Q 12 hr

“Therapeutic range: peak=25~40 pg/ml, trough=5~15 pg/ml.
*PCA=Postconceptional age (gestational age-+postnatal age)
at the start of therapy.

‘StCr=Serum creatinine concentrations
measurement.

“The data is empiric because we didn't have any patient in
this category in our study to determine the dosage regimen.
*One-way analysis of variance (ANOVA) between the two
groups: p<0.05.

**ANOVA between the two groups: p<0.0001.
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