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Initial dose planning based on characteristic of vancomycin TDM
analysis software focusing on patients’ renal function.

Yuto HarukiV *, Atsushi Komoto?, Yasue Oka®, Mai Haruki®, Nobutoshi Masuda® ¥,
Tetsuhiro Sugiyama®, Daisuke Teshima? ), Sachiyo Kondo®, Takayoshi Maiguma? ®

1) Department of Pharmacy, Tsuyama Chuo Hospital, 2 Department of Drug Information
Analyses, School of Pharmacy, Shujitsu University, ® Graduate school of Pharmacy, Shujitsu
University, ¥ Department of Pharmacy, Tsuyama Chuo Kinen Hospital

(Received 29 October 2015; accepted 21 November 2015)

Abstract: TDM is recommended for ensuring efficacy, safety, and suppression of the emergence of
vancomycin (VCM)-resistant bacteria, and appropriate planning of initial VCM dosing is needed to
achieve therapeutic trough concentration more rapidly. At present, two types of VCM TDM analysis
software are available, SHIONOGI-VCM-TDM S_edition Ver. 2009 (S-VCM) and Vancomycin MEEK
TDM analysis software Ver. 3.0 (MEEK). However, it has been scarcely reported that the utilization of
the two TDM analysis software differs depending on patient’s background. Therefore, we examined the
difference in prediction accuracy between S-VCM and MEEK with an emphasis on renal function of
patients to find more rational TDM analysis software-matched patient characteristics. We conducted a
retrospective cohort study with patients administered VCM and monitored their blood concentration
from January 2011 to April 2015 at the Tsuyama Chuo Hospital. The patients were divided into two
groups, Ccr < 85 mL/min and Ccr > 85 mL/min. Each group was further divided according to age, older
than or younger than 65 years and serially into male and female. In the group of Ccr < 85 mL/min, the
prediction accuracy of S-VCM was higher than that of MEEK regardless of sex and age. On the other
hand, in the group of Ccr > 85 mL/min, the prediction accuracy of MEEK was higher than that of S-
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VCM except in the case of male patients < 65 years. Since the number of patients with Ccr < 85 mL/min
was small, evaluation of prediction accuracy was inadequate in relation to sex and age in Imai’s report.
In this study, the patients with Ccr > 85 mL/min were also evaluated, and we were able to confirm and
recommend appropriate TDM analysis software according to each patient’s renal function. However,
further investigation is required in additional patients to confirm our findings. In conclusion, it is
recommended to use S-VCM for patients having Ccr > 85 mL/min and MEEK for those having Ccr <
85 mL/min. However, S-VCM should be used for male patients < 65 years old with Ccr > 85 mL/min.
Keywords: vancomycin; therapeutic drug monitoring; creatinine clearance; software
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Fig. 1. Patients constitution of our study.
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Table 1. Summary of patient’s characteristics.

i3

(2016)

Overall Ccr>85 mL/min Ccr<85 mL/min P value
No. of patients 422 86 336
Age (years) 71.4+12.61 61.31-13.29 77.4+10.04 <0.01
Sex (Male/Female) 287/135 73/13 214/122 <0.01
Body weight (kg) 54.0411.94 65.34-10.64 51.1+10.45 <0.01
Scr (mg/dL) 0.79£0.392 0.63£0.150 0.83£0.422 <0.01
Ccr (mL/min) 63.2£26.31 103.0%15.59 53.0+£17.25 <0.01
VCM daily dose (mg/day) 1521.1+641.50 2215.1+531.24 1343.5+538.31 <0.01
Initial day of measuring 4.0£1.09 4.0£1.04 4.0£1.10 0.72
VCM concentration (days)
Initial trough concentration 14.4£7.79 13.5£7.43 14.6+7.86 0.25
of VCM (ug/mL)
MeanzS.D., VCM: vancomycin
Table 2. Results of sub-group analysis.
Age No. of ME MAE RMSE
Cer Sex  (years) paiems (95%C.1) p-value (95%C.1) p-value (95%C.1)
S-VCM  MEEK S-VCM MEEK S-VCM  MEEK
-3.12 2.25 4.49 5.27 6.48 6.54
265 40 (-4.96, (0.26, <.0001  (2.97, (4.02, 0.298  (2.82, (4.41,
Male -1.28)  4.24) 6.00) 6.53) 8.72) 8.14)
-1.83 6.02 4.45 7.42 6.04 8.3
<65 33 (-3.90, (3.9, <.0001 (2.9, (6.08, 0.006  (3.54, (6.74,
>85 0.24)  8.08) 5.92) 8.76) 7.76) 9.61)
mL/min -5.14 -1.75 5.14 3.65 6.4 4.05
265 2 (-54.44, (-48.13, 0.043  (-44.16, (-18.59, 0611 (-2157, (-12.08,
Female 44.16)  44.63) 54.44) 25.89) 23.42) 13.37)
-6.52 -0.87 8.88 8.51 12.81 11.72
<65 11 (-14.29, (-9.11, <.0001  (2.37, (2.83, 0.81 (-7.93, (6.13,
1.25) 7.36) 15.38) 14.19) 19.77)  11.72)
0.88 6.9 5.12 8.33 7.28 10.16
265 192 (-0.15, (5.83, <.0001  (4.38, (750, <.0001  (5.86, (9.00,
Male 1.91) 7.96) 5.86) 9.16) 8.47) 11.21)
-0.81 5.41 6.36 9.09 8.54 10.91
<65 22 (-4.67, (111, <0001  (3.77, (6.35, 0.032 (1.44, (7.89,
<85 3.05  9.71) 8.94) 11.83) 11.99) 13.26)
mL/min 1.7 7.32 6.44 9.18 8.29 11.65
=65 110 (0.16,  (5.61, <.0001  (5.45, (7.82, <.0001  (6.97, (9.70,
Female 3.24) 9.05) 7.43) 10.54) 9.43) 13.32)
-0.38 5.66 3.35 7.08 5.41 7.66
<65 12 (-3.96, (2.23, <.0001  (0.53, (5.12, 0.021  (-4.41, (5.90,
3.20) 9.09) 6.16) 9.03) 8.83) 9.09)

ME: mean prediction error, MAE: mean absolute prediction error, RMSE: root mean squared error, C.I: confidence
interval, S-VCM: SHIONOGI-VCM-TDM S_edition Ver. 2009, MEEK: Vancomycin MEEK TDM analysis

software Ver. 3.0.
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Fig. 2. Comparison of prediction by TDM analysis software of VCM focusing on patient’s renal function.

S-VCM and MEEK are abbreviations of TDM analysis software of VCM provided by SHIONOGI & CO., LTD.

and Meiji Seika Pharma Co., Ltd., respectively. ME: mean prediction error, MAE: mean absolute prediction

error, RMSE: root mean squared error.

2. VCM I 8 BE Tt oD e

Fig. 2 (& FEAE (Cer 85 mL/min LA L & oK3i5) Bl
\Z, fEbTY 7 MO R R 2R L7z, Cer 85
mL/min £ji# TiX, ME, MAE, RMSE £ ClZEW\
T S-VCM DMEWMEZ R LTV, —J Cer 85
mL/min LL | Tix MAE, RMSE |28\ TEITR®D
57T, MEIZBLTH S-VCM 73-3.11, MEEK
23 3.20 & EPHED S OTRBEIXIZIFER U Th - 72,
& HICARETIX Cer 85 mL/min LL_E & i & o
FEFC R FICEZNFRD b 7o, PRI &4
fin (65 bl b, 65 icAm) THERIL, 7o
— Mt & 4T 7= (Table 2, Fig. 3). Fig. 312 ME
(BT DA A R~d. Cer 85 mL/min A Tld4s
BT S-VCM D J5 23 F2HIE ) b D TERED /N & 7> -
7=. —J7 Cer85mL/min LA b CIFIANIC MEEK
B W TCTRBES /N E Do 7203, 2D HH 65 ik
W OBIEIZIR > TIiX S-VCM O3/ E o 7.

51

MAE 35 L OV RMSE (2B LTI, Cer 85 mL/min &
Tl FBE T IR OMEIC BIfR 722 < S-VCM CIRfE %
~ALTHED, Ccr 85 mL/min LLET S-VCM &
MEEK [ TR EITFRD bivie o7z, ME
(B LTI, mfighr Y 7 M TCHE R ENRD S
7z (Table 2).

ZE

VCM D i HREX b7 7{l% 10-20 pg/mL 12
T5ZENHER SN TVDDS, BEIEEYE TIX
15-20 pg/mL & X0 @R 2 HERET D 2 & 3
TFEN TV D Y. MRSA [ BERYE O JF K B &
2% 2 LN, RENCAZM T IREICEET S
ZLEMEEL LN, MAFRE T 7EN 20
pg/mL Az 2 & BEEOMENHE T Z & 1219,
—HTIE T 7l 10 pg/ml % a5 & K&z
PEROFBLY 27 BN@EmE b5 2 Vot liEnd



BEERFIEMERE E 3% (2016)
Male Female
Age = 65 Age <65 Age = 65 Age <65

. 30 30 ‘; I‘I‘
5 20 20 ““‘
VR % P

. — { 1
e T — |74 Vil
© I 11
ln 304 . 304 o
w 204 204
Vel = Al Bl =
s 2 1 = Lt LT
U _204 ‘ ' j - —

S-VCM MEEK

S-VCM MEEK

S-VCM MEEK S-VCM MEEK

Fig. 3. Comparison of ME from TDM analysis software of VCM focusing on patient’s renal function, sex and

age. The boxes represent the 25 th to 75 th percentiles, with the 50 th percentile and average shown as a solid

line and center of diamond shape within the boxes, respectively. The 10 th and 90 th percentiles are shown as

capped bars.
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