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ABSTRACT

This research is conducted to evaluate the clinical and economic benefits from therapeutic
drug monitoring(TDM) service on vancomycin in a tertiary general hospital. Total 99 pairs
of steady state peak and trough concentrations of vancomycin were obtained from 73
patients. To see the clinical benefits, the appropriateness of vancomycin dosing before TDM
was evaluated. In 72 pairs of vancomycin blood concentrations obtained prior to TDM
consultation, 47.2% of the cases had reached within therapeutic range. Serum vancomycin
levels in patients with creatinine clearance 40<CLcr<60 (ml/min) were higher than the levels
in patients with 40>CLcr and 60<CLcr (mlmin). Dose reduction rate in patients with
creatinine clearance 40<CLcr<60 (ml/min) were also significantly higher than those of
compared groups (61.5%, p=0.0138). Serum vancomycin concentrations were re-obtained from
21 patients who received modified dose through TDM service. Ninety percent (19/21cases)
of them were within the target therapeutic range. For the evaluation of economic benefits
from TDM consultation, estimated cost savings were calculated in those patients. The total
drug saving were 586 vials in 21 patients. The calculated mean cost saving from the drugs
was 314,570 won (range: 11,273~473,466) per patient. The study revealed that TDM service
for vancomycin is necessary because empirical dosing is not effective for obtaining
therapeutic drug level, especially patients with mild renal insufficiencies. The cost saving
from TDM is also beneficial for the patients.
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Table 1. Patients’ characteristics and calculated vancomy-
cin pharmacokinetic parameters

Characteristic Mean £ SD (range)
Number of patients 99
Age (yr) 58.49114.13 22~84)
Male/female ratio 60/39
Weight (kg) 59.82110.49 (39~93)
Serum creatinine (mg/dl) 1.144+1.25 (04~11.68)
Creatinine clearance 66.57 =28.41 (6.7~ 145)
(CLcr, ml/min)
Ke (br') 0.089 £0.054 (0.006 ~0.218)
t, (hr) 13.26 -13.86 (3.18 ~110.87)
vd (L/kg) 0.73£0.27 (0.16~1.53)
Vancomycin clearance 58.98 +34.04 (4.64~ 150.38)
(ml/min)
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Table 2. Pharmacokinetic parameters for patients categorized by CLcr or Age (mean+SD(range))

Cler

age
60=<CLcr 40=<CLecr<60 CLcr<40 P age=<40 40<age=60 60<age P
ue* value*
Number of
coses 60 21 18 1 4 46
Ke (b 011320049 005950042  0039£0024' " 0.159£0054 008920051 0.069£0.042° (00
(0.032~0218) (0.018~0.172) (0.006~0.103) “°°° (0.038~0218) (0.006~0.218) (0.013~0.172) =
L 770438 17134975 2729%2436 (0 549%417  I1377E1779  1484E1068 (0
n (3.18~21.64) (4.03~3928) (6.72~11087) ~°°° (3.18~1828) (3.18~110.87) (4.03~5444)
072+024 0811034  0.67+027 0.54+0.13 075+£025  0.77+£029
VAAk®)  036~133)  (016~153) ©37~149 °20 (036~076) (037~149) (©.16~153) 92
Xigﬁ;n"g"m 759622696 412613151 2309+ 1472 o0 92463399 61723198 47.82+2997° (00
(olfminy 2019~15038) (13.07~13631) (@4.64~6376) T (1622~15038) (464~ 13112) (572~13631)

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

No statistically significant difference to the next populatlon

*Statistically significant difference with ‘age<40’
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Table 3. Appropriateness of vancomycin blood concentra-
tions before TDM (n=72)

peak trough below optimal - upper
below 3(42%) 13
optimal 2 34 (47.2%) 1

upper 9 10 (13.9%)

Peak: peak concentration

Trough: trough concentration ‘
Optimal: optimal concentration range (peak concentra-
tion 20-40 pg/ml, trough concentration 5-15 pg/ml)
Below: below the optimal concentration range

Upper: above the optimal concentration range
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Table 4. Analysis of vancomycin blood concentrations before TDM service (n=72)

CLcr [mean = SD(range)]
60<CLcr 40<CLecr <60 CLcr <40
Number of case 48 13 11
Peak conc. 28.391+6.82 43.99+25.12 42.07£14.35
(g/ml) (16.31~52.28) (10.88 ~96.02) (24.41~69.31)
Trough conc. 9.281+5.82 22.97+14.66 19.63+16.31
(ug/ml) (0.82~322) (3.88~57.55) (2.77~43.37)
Dose before TDM 32.271+6.74 27.07+9.57 18.78+17.9
(mg/kg/day) (8.77~417.62) (5.37~38.46) 2.7~50)
Adjusted dose by TDM 30.51+8.11 16.3£10.25 11.16 £13.64
(mg/kg/day) (12.66~48.39) (5.37~4255) (1.12~50)
p value* 0.354 0.0138" 0.4502
Number of do(soe/o )reduced cases 8 (16.7) $(61.5) 5 (45.4)
Number of dos(((:%7 r;lamtamed cases 38 (79.2) 4(30.8) 4(364)
Number of dos(e(:%] ;ncreased cases 204.0) 1(7) 2(182)

*Result from statistic analysis(Mann-Whitney test) between dose before TDM and adjusted dose by TDM

p<0.05
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Table 5. Estimated drug cost saving from TDM consultation (n=21)

O=*RD-"AD (mg/day) @ number of case

@=0X@x14day (mg) @=@ 500 mg (vial)

@ x 11,273 Won

33 1 462 1 11,273
117 1 1638 4 45,092
334 1 4676 10 112,730
625 1 8750 18 202,914
1000 10 140000 280 3,156,440
1250 3 52500 105 1,183,665
1500 4 84000 168 1,893,864
Total 21cases 586 vials 6,605,978 Won

-« Mean saving per patient: 314,570 Won,
*RD: recommended dose from TDM consultation.
*AD: Administered dose before TDM consultation.

Table 6. Comparison of vancomycin pharmacokinetic
parameters estimated by TDM and those calculated by
patients’ vancomycin serum concentrations (n=21)

Pharmacokinetic Estimated Calculated
. . p value
parameters median median
Peak conc. (ug/ml) 25.735 27915 0.776
Trough conc.(ug/ml) 8.805 9.760 0.379
Ke (r' ) 0.06046  0.05833 0.685
t,, (hr) 11.469 11.908 0.685
Vd (L/kg) 0.7445 0.6751 0.589
Vancomyein clearance 43 g5 3649 0.849
(ml/min)
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