CHAPTER III
PATIENTS AND METHOD

Patients and Sample collection
1. Patients
The subjects included in this study were pediatric patients whose age less

than 15 years-old with epilepsy and have been diagnosed and followed at

#' Ramathibodi Hospital. All must
: ic drug with normal renal and
liver functions as dlagw 'moratory tests, which are

ciated cri 1cal illness. Information
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neurological clinic, Departme

in formed and written

Estimation of sample v is calculated from this

formula(22)

Zon 390 05‘(two-ta11ed) = 96

"ﬂ wa@ "ﬂ‘ﬂ’m fifdafidn dop3udi from related

literature = 0. 0%1 hr!' (9)
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i-Ho = 20% of mean of elimination constant = 0.2x0.066 hr™' (9)

= (1.96+O.84)2(O.021)2 = approximate 20 patients
(0.2x0.066)
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2. Data collection

2.1 Patients information
All patients data related to the study; includes demographic data, medical
histories, diagnosis, administered drug, dosage regimens, related laboratory data
such as EEG and brain image, clinical response and any adverse effect were

recorded. Each patients must have good compliances which was determined by

interviewing the parents and/or pa\\\* ,
s&\

2.2 Blood sample

\

Blood samples w was given at same dose
for at least one month, whi tate. BEach patient's usual valproic
acid regimen were i " é ﬁd\sc edules to 12 hour or 8

hour regimens at leas in r?!ir to standardize dosage

interval between patients. loc _ /a ined just before the morning dose
of valproic acid (trough) tration. Each sample was
allowed to clot and was ce 5,000 rpm for 5 minutes at
room temperature. The serum;;';a‘_:fhen d and frozen at —20°C until the

by fluorescence po Abbott Laboratories) ;

unbound valproic ac1divels were determmed after u aﬁltratlon (25 °C ,1000

g 35 fixed ﬁ gﬁfg pj)a Sytem). Serum
albumin, other Eg obtained from the
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Research protocol

Included patients

'

Collected related data (demographic data, dose, etc.)

and laboratory data (iliver and renal function data
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¢ me%ods and protocol of the study

the dosage regimen

k.
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entration at 2 points:

obtain thejﬁﬁc

o - \
- justbefore m@‘ _‘”_ g dose
- 5™ Hour aﬁe*t;-‘tjﬁt‘iﬁimg dose

- analyzed the total valproic acid coxii'(’:entration

= 'anal'ymd the uribotind valproicacidconcéntration
8 analyzed the serum albumin concentration
snalyzed therelated pther 1ab(_a§ator:yl—' _

continued the same dose adjusted dose
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Analysis of valproic acid concentration(23)

The Valproic Acid assay utilizes Fluorescence Polarization
Immunoassay (FPIA)

Fluorescense polariztion immunoassay (FPIA) and TDX®

The Abbott TDX® system (Abbott Laboratories, North Chicago, IL) is
based on FPIA technique. This met comblnes competitive protein binding

with fluorescence polarlzatlon to g\iv :asurement without the need for

a separation procedure. A&Metmve

9
com; tltlw the drug in the patient
%ampl\d"dmg_and tracer compete for a

i t OdlCS qu‘ﬁc to the drug being

immunoassays for measuring

therapeutic drugs are based.on ¢

sample and a labeled dr
limited number of bi

f u,nlabe‘led drug in each sample
-
ecific antibody. In the TDX®
|
orescent dye-fluorescein. The

measured. The determi ﬂc%nﬁatl

is considered by the amo

system, the label on ager, @rugls-r e;
change of polarization e beled drug is established by

measuring the polarization vafva§;ﬁf czx@s with known concentrations of
the drug. A calibration curve‘§€6’féﬁ"—in}§yml‘em ry
: s W Y
determine the conce}l attons-of unknown pat ient sampl
1. TDx Valprongcld

1.1 No. 9514-01, }[zgroxc acid callbrators

i 08 A B s o

valpréic acid in human serum at the followmg concentratlons

oF GEXEED 1
' | Valproic ‘Acid entration

q
(ng/mL)

0.0
12.5
25.0
50.0

100.0
150.0

is used to automatically

Mmoo OQw >

Preservative : 0.1%Sodium Azide.
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1.2 No. 9514-10, Valproic acid controls:

Three vials(2.5 mL in each vial) of valproic acid in human serum

should read within the following ranges:

Vials Valproic Acid Concentration

(ng/mL)
33.75-41.25

// 67.50 - 82.50

— 112.50 -137.50

22"\
,‘\‘ Component

Valproic Acid Antiserum

cep) in buffer with protein

‘v!-

proic Acid fluorescein
racer 1n buffer containing surfactant
and protein stabilizer (3 mL)

AULAN ; VISR RiGon. st i

buffer containing protein stabilizer (3

QW?MH‘SW Aol VB8 2

Prcservatlve 0.1% Sodium Azid
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2. TDx Free Valproic Acid

2.1 No0.9537-01, Free Valproic Acid Calibrators:
Six vials with accurately measured amounts of valproic acid in

phosphate buffer with stabilizer at the following concentrations:

Vial Valproic Acid Concentration

Wy,
=

Preservative: 0.1%80di /'."
2.2 No. 9537-10, Frge Va :
e "
Three vials of valproic a'qu:‘“; ate buffer with stabilizer should
b s 4k [« )
.

read within thefollowin
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ntrifree an micropartition devices rapidlly and efficiently

separate free from protein-bound microsolute in small volumes (0.15-1.0 ml) of
serum, plasma, and other biological samples using a method called
ultrafiltration. Accurate partition occurs in minutes without dilution, change
physiologic pH, ion composition or unbound microsolute concentraation. These

devices are constructed with low-adsorptive hydrophilic membranes and O-
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rings without plasticizers to assure excellent recovery. Hold-up volume is 10 pLL
or less.

In contrast to dialysis, gel filtration, or charcoal adsorption,
ultrafiltration provides improved accuracy when measuring free ligand
concentration, binding capacity, or affinity constants. It eliminates time-
consuming methodology, the need for specialized equipment, dilution errors,
and shifts in binding equilibrium.

Ultrafiltration dose not W microsolute ligand volume or
concentration. Protein beco&&ctiv&‘ipmed into a fraction of the

—

sample volume (retenw

through the membrane o -With/ solven aws of mass action and

conservation of mass for .adeal 1 i 1t edict that free ligand

Fee ligand concentration

. ualitatively
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Drug Analysis
Analysis of total and free valproic acid concentration (23,24)

Sample collection and preparation for testing analysis: serum or
nonheparinized plasma samples are suitable for assay by the free valproic acid
assay. Samples should be ultrafiltratered immediately, if possible. However,
samples may be stored at room temperature for up to eight hours prior to
ultrafiltration without alteration of the drug levels. Free drug levels are stable in
frozen condition (-20 °C) for up to t\m{/ﬂv ks. Frozen samples should be
warmed to room temperature and mixed com@before ultrafitration.

Also samples ﬁﬁld be seJurely ca;;pz&_with minimized opening

prior to filtration to prev anges

the ree valproic acid assay requires the
1d:fr&_c_t10n from the protein-bound fraction
prior to analysis. Methods fo 1301%16 ,y?e'« free fraction include equilibrium
dialysis and ultrafiltration. traﬁft‘ratibf};"'éis used, for optimal results the filter

exhﬁnt 1o’ iqnspemfic binding to the membrane

surface and provide essen 1all§’ TGO% g@#ﬁon of free from protein-bound
drug without changing the concentratlon dffhe-ﬁ'ce fraction.

2 =21
Y L)
Data Analysis T m

T

1 Pharmacokinetic analysis
1.1 Pharmacokinetic parameter analysis
Pharmadcokinetic parameters were calculated from the data using
standard'methed. Theequations usedwere, (26-28)

I

Cp: [ (S)(F)(Dose)/ Vgl €™

1-e*
Cpssave = (S)(F)(Dose/t)
Cl

Cl = K.xVq
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tin = 0.693
K.
Cp, : drug concentration at that time

Cpssave: mean drug concentration at steady state

S . fraction of active drug accounting for salt form

F : Bioavailability

2.

| : {
The first step, all data were analyzed by QSS. Demographic data

were analyzedﬁct[ﬁﬁ Vﬁaﬁﬁjﬁ mﬁ %e pharmacokinetic
parameters were, prc!sente as meantSD and compared by t-test. Age was
subdivi i \ it ﬁ Bﬁ to 10 and
those v‘i?&nmiﬂﬁmﬂoﬁ:]p :ﬂﬁajn H volume of

distribution comparing. A significant is determined at 0.05 (two-sided).

Pharmacokinetic parameters were compared by sex and dosage form too.

In the second step, covariates were incorporated stepwise, either
additively or multiplicatively, into the basic regression model to develop the
immediate and full models. Quantitative covariates (age, TBW, daily dose, and

serum albumin) were included in a linear way.



	Chapter III Patients and Method
	Patients and Sample collection
	Analysis of valproic acid concentration
	Drug Analysis


