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Abstract

Computer Program for Designing Appropriate Dosage Regimen of Vancomycin in Post Operative Congenital Heart

Disease Pediatric Patients

Wanapa Hinwiset!, Yupaporn Preechagoon® and Seehapong Petcharat’

IJPS, March 2015; 11(Supplement) : 404-407

Introduction: The problem when using vancomycin is large inter-patient and narrow therapeutic range and it has
various side effects such as nephrotoxicity, ototoxicity and Red-man syndrome. Therefore, appropriate dosage regimen for
individualized patient provided the most effective and less toxicity for pediatric patients. The objective of this study was to

develop computer program for calculation of pharmacokinetic parameters, dosage regimen, and predicted concentrations of
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vancomycin in pediatric patients. Materials and Method: The program was developed from the data of 99 post operative
congenital heart disease pediatric patients using Microsoft visual studio .NET 2008 and writing with C# language and the
program was validated in comparison with previous study using root mean square error (RMSE) for analyzing precision.
Results: For program validation, the data of 13 pediatric patients were used to calculate pharmacokinetic parameters and
concentrations. RMSE of peak and trough concentrations were 3.21 mg/L and 5.59 mg/L, respectively. The error from this
study was lower than previous study by Marqués-Mifiana MR et al. with the RMSE of peak and trough concentrations were
7.17 mg/L and 6.68 mg/L, respectively. Conclusion: Computer program of vancomycin was successfully developed for
designing appropriate dosage regimen. In addition, the use of this program easier and faster calculation than manual
method. Moreover, it is very useful for pharmacist and healthcare teams in management vancomycin therapy in such

patients.
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INTRODUCTION congenital heart disease pediatric patients using

Vancomycin is a glycopeptide antibiotic with Microsoft visual studio .NET 2008 and writing with C#
bactericidal activity using for treatment Staphylococcus language by inputting necessary data for calculation. The
aureus that is produce enzymes penicillinase (Keyserling, validation of program was used 13 pediatric patients with
2003). The problem when using vancomycin is the cardiology disease who admit in Queen Sirikit Heart
variance of the treatment effect due to the variability of Center and compared the root mean squared error
pharmacokinetic parameters and narrow therapeutic (RMSE), which is one of an estimator of many ways to
range and it has various side effects such as quantify the difference between values implied by an
nephrotoxicity (Teng et al, 2012) and ototoxicity estimator and the true values of the quantity being
(Forouzesh et al, 2009). Therefore, appropriate dosage estimated. Interpretation of RMSE is if the value very low
regimen for individualized patient provides the most it was means the program is very accuracy. The study
effective and the less toxicity for pediatric patients. The received ethical approval from Ethic Committee of
objective of the study was to develop program for Human Research, Faculty of Medicine, Khon Kaen
calculating pharmacokinetic parameters, dosage regimen, University, following the declaration of Helsinki on July
and predicted concentrations of vancomycin in pediatric 3", 2012 and continuing report on July 3", 2013.
patients.

RESULT

MATERIALS AND METHODS Part | Program developement

Referring to the calculation of pharmacokinetic The program was developed from the data of 99
parameters, it assumed that vancomycin had one- post operative congenital heart disease pediatric patients
compartment model and at steady state. The program using Microsoft visual studio .NET 2008 and writing with
was developed from the data of 99 post operative C# language. The collected data was in database server
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which was very comfortable use for users. The program
can be accessed and the data can be collected
anywhere which could be connected to internet. The
cover, main page and database of the program are
shown in figure 1, 2, and 3, respectively. There are 4
blocks of A, B, C and D in main page (Figure 2). In block
A, demographic data and serum creatinine are filled for
for creatinine clearance calculation. In block B, drug
administration and sampling time are filed for
pharmacokinetic parameters prediction. The results of
actual pharmacokinetic parameters in the patient are
shown in block C. Finally, the appropriate dose and
interval are filled to calculate Cmax and Cmin for

optimization dose.
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Figure 1 The cover of program for designing appropriate

dosage regimen of vancomycin in post operative
pediatric patients
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Figure 2 Main page of program for designing appropriate

dosage regimen of vancomycin in post operative

pediatric patients
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Figure 3 Database

Part Il Program validation
There were thirteen patients (7 males and 6

females) enrolled in validation group. Patients of age,

weight, height, Scr and Clcr (meanstSD) were
4431268 vy, 14571642 kg, 99.88%X16.75 cm,
0.3610.16 mg/dL, and 170.41160.51 mL/min,

respectively (Table 1). The indications of vancomycin
were post operative fever of 69.23%, sepsis of 23.08%,

and infective endocarditis 7.69% respectively (Table 2).

Table 1 Demographic data and laboratory values of

validate group

Population®
(N=13)

Age 4431268y
Weight (kg) 14.5716.42
Gender
Male (%) 53.85
Female (%) 46.15
CLcr (mL/min) | 170.41%60.51

RMSE of peak and trough concentration were
3.21 mg/L and 5.59 mg/L respectively. The program was
compared with the Marqués-Mifiana MR et al study and
found that the error in this program was lower than
previous study. The RMSE of peak and trough
concentrations were 3.21 mg/L and 5.59 mg/L. Whereas
the RMSE of peak and trough concentrations in
Marqués-Mifiana MR et al study were 6.68 mg/L and
717 mg/L, respectively. The comparison of RMSE is

shown in table 4.
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Table 2 Indications of vancomycin of validation group

Population®
(N=13)
Post operative fever (%) 69.23
Infective endocarditis (%) 7.69
Sepsis (%) 23.08

Table 3 Pharmacokinetic parameters of vancomycin

Population®

(N=13) (meantSD)

Vy (L/kg) 0.3110.12
CL (L/hr/kg) 0.0610.02
ke (hr) 0.1910.06
ty (hr) 4.2212 57

Table 4 The comparison of RMSE

RMSE C.in Conax
(mg/L) | (mg/L)
This study 5.59 3.20
Marqués-Mifana MR 6.68 717
et al study

DISCUSSION AND CONCLUSION
This computer program of vancomycin was
firstly developed on database server which can access

via internet. Program for calculating appropriate

pharmacokinetic parameters and dosage regimen for
from Microsoft visual

patients was

studio .NET 2008 and writing with C# language. It is not

manipulated

only successful designing appropriate regimen but also
works easier and faster in calculation than manual
method. The useful of this computer program could help
pharmacists and healthcare teams such as physicians
and nurses in management vancomycin therapy in the
patients. The error of RMSE of peak and trough
concentrations in this study were lower than previous
study (3.20, 5.59 and 7.17, 6.68 mg/L, respectively).
Actually, vancomycin is perfectly explain using multi-
The error the

compartment model. may be from

assuming one compartment model which is practically
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used in real situation. In conclusion the computer
program is the useful tool for pharmacists and healthcare
teams in vancomycin therapeutic management in post

operative congenital heart disease pediatric patients.
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