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CHAPTER |
INTRODUCTION

/ el (VPA), soc
Brartt chain fatty acid with lipophilic

23]
pund four decades ago.

and posttrau ( o \ %8hd alcohol withdrawal-

dependence.[Z
including epilepsy, QibolaF disotder @, ( " . prophylaxis. VPA has

complete bioavail@bili 9 100% f’:' Briou r Wllations; syrup, enteric coated
tiom, & " The rate of absorption

tablets, sustained relfeass ta%fe :i{ﬁ |8
depends on formulatiof. Susté w abletsBwill reach plateau of plasma
concentration around / 0-1 -'f.':,;":‘:..g;.‘»;-. estic PA IS eliminated almost completely
by hepatic metabolism, si -

clearance {e}n

accepted tle

extraction ratios. The hepatic

*_ %

arance (CL,,). The

tration for general

psychiatric Coril]ion tarchers suggest drug
concentrationsasg high as 125 mg/l in mania. "TVPA s 78- 94 ound to plasma protein

mamly with albuml"a&xhlblts concentratlorMendent degree of blndmg which are

u 0 p te ﬂ ﬂ |) [16-19]
plagima tota concentration s above mg e binding may ecrease
If lq] ttl PA trati o) 1S @above 70-80 mg/l, th d d

by approxmately 67% which resul‘ln higher Fu or pgfasentage of free drug gaf

other han , the unbound steady slate drug serum concantralloln - mcreEseIS ina

ee

[19, 20]

proportional fashion. VPA is metabolized by liver through at least 3 main pathways;

including glucuronidation 50%, mitochondrial beta oxidation 40% and cytochrome P450
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[1,17,21]

10%. Generally, total VPA clearance (CL, ) is 0.4- 0.6 I/h in healthy and 1.0-1.1 I/h

total)
[1,17,19]

in epileptic patients using other AEDs. CL, ., have been reported to decrease in

total

old age, patients with liver diseasegandy renal impairment, and increase in higher

[17, 18, 22, 23]

dosage. The incr ay result in increased CL At the

total”

same time, this increa rug relevant to clinical effects

(both efficacy and t

amount of free dru gses i . Saiepitoring (TDM) of C,,,, only
should be e : 3

mentioned may 7 ration over the range of
usual dosage (500- . _ : g "I"-. ~ may underestimate the
relevant free dru '; ogice 3 ME daily dose is increased.
Nevertheless, whethglf this f ‘_ g i clinlgalSliuations is still controversial.
Few previous studies onfthis i stie'had bee tformediier were done among very small
sample sizes (n<10) The ';-‘-‘:i}im ere volunteers and the dosage forms
consumed were capsule, ef ” conventional tablets."” *” ! Part

of this stud@s

both total a

patients. Whethﬁjor n

ﬁ impact on total or free
VPA therapeutiC*€oncentrations and, in turn, on the clinical outeOmes was investigated.

of ios ge on clearance of
=

form in psychiatric

[23 25, 26]
Moreoyer, prewou!r sug est at Iucuron|dat|on in male showed

highe hﬂ H WH azepa r§which are

mam“metabollzed through glucuronidation and show hlgher clearance in male

compare to female.” Few studies a(out the |mpact of @er on VPA pharmacMch

in Fu between gen und no di ferences in harmaco inetic

parameters including AUC, C__, C_. between gender. However, information about the

max’

effect of gender on VPA pharmacokinetics is still limited. Overweight (OW) and obesity
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[29, 30]

(OB) are found worldwide and are being a big problem in healthcare system. An

expert panel and World health organization (WHO) identified overweight as a body mass
index (BMI) of 25-29.9 kg/m’ and o:— i s MI of 30 kg/m’ or greater > oW refers
to an excess of body weights : The excess weight may come from

an abnormally high proportion

[26 32]

of body fat. As a rule enAlEhas Most healthcares agree
e

that male with mw

consider obese™. g e is| K abaut Megdpfiuence of OW/OB on drug

e than 30% body fat are

and its PK/P 7 | gle Sthati ationship between the
degree of lipophili i ) 7 ' j - jor elimination in OW/OB

individuals.*” affsed ibmefous khafloes, in'pathbphysiology that could affect

[29, 30

both PK/PD. Th ad Stment i by o""g:_ ane, Malptenance doses may be

Fs rk!f " I|I Il..
necessitated. Failun m iféa\ Jf?‘.ﬂ? £ populatign '@y result in either therapeutic
Al |
failure or toxicity. Ano .__..'-_':En.f.t..t ) -II"-. ore designed to determine the

T - |
effects of both gendér and excess - boa on VPA pharmacokinetics to gain
information for more appro J"l" ’?" pent in the future.

1.2 Objectivl

1.21 To ﬁtr aﬁjarmacokinetics in
|
psy tric patients and to provide the fre'| PA concentration

therapﬁl ge for monitoring.

Y HANENS NHMNT-

123 To generate the p‘dlctwe equat|on or sodium valpr

QW’]ﬁﬁﬂﬁfﬁﬂJ‘lﬂﬂ’mmaﬂ




1.3 Scope of the study
1.3.1 The population in this study was patients who diagnosed with

neuropsychiatric disorderg tgegted with sodium valproate sustained release

ﬁ who diagnosed with neuron-
-5 :, alproate sustained release

-palemseligic=at Srithanya hospital during

formulation.

1.3.2

1.3.3
parameters included

| and free VPA, Free

’rv;..- 3 sen@ender, weight, height, body
,a'*-., ea (BSA), diagnosis, and co-

Albumin level

sodium valproate,

'

Ja
1.3.3.3.1 Underlying diseases: Congﬂ‘ve heart failure (CHF),
ascites, deeMem thrombosis  (DVT), nephritic

ﬂNEJ’)?/I&m WEANT-~

, renal insufficiency (SCr mg/dl)

1.3.3.3.2 OtHlr drugs  affgsiip sodium

RN WANEIaH

enzyme inhibitor: azole antifungals.



1.4 Operational definition

Psychiatric disorder: Any psychiatric diseases or disorders diagnosed follow

DSMV. \{ i, /ICD-10 criteria.

nr,
Neuropsychiatric disorder: ' Y ol toms that related to neurology or
il , bipolar disorder etc.
Idea body weight (1B @ulated by:
e —— -

0 tsin inches over 5 feet), or

(height in inches over 5 feet).

=

Overweight:
Obese: EMI= 30ke/n i\
Excess weight f Bbth of ob S a 3 s‘ -
| o 5 i \
1.5 Ethic consideggdtion §f v ot
VI
This study wdf ag a'ivu.:;. the' . t'-.,"'w ifiee of the Ministry of Public
Health, Bangkok, Fhailag@. Thi ’.Vfr 2 bloo \L amples of patients treated with
sodium valproate to a =,ii’r':‘ffw“r“ bte COncentration both total and free
drugs. However, all patientssorearegivers d in this study must provide written
=208
informed consgnt ] as protected confidentially.

The results His-siuely-mighi-be-publishea-n-seientifiesournals orpresented at medical

meeting but theﬁtl ]
I

1.6 Expected resul‘

) /s
AU angnIngIng
¥ and¥exces ight [d %afluen ph cokinetics in VPA
“ treated patients. ‘ o o/

ARTAMININIINGINY
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CHAPTER Il
REVIEW OF LITERATURE

2.1 Sodium valproate generalsi /
211 History"2: /
\/alpr&

led to approv, ptates Food and drug

administration (U oL W approved by US FDA for

[35-37]

212 \ -5'1.&- dtdperties

.| S l| I". . .
a | (VRA) fb a ‘-.L"' I@Q other rarely use descriptive
\
%

names including -n-p ylao Oacid - propylpgntanoic acid is a simple eight

[37, 38]
)

branched chain carbofylic &gle calacid (pKa 4.95)% * vPA is a

white, odorless deliquesceni=w in water and ethanol which is only

slightly soluptegin w ghly sc o s.ﬁ‘is liquid at room and

body temp' s wilh—melling—point=+20-121°Ce-The=partitior coefficients of VPA
. il WY

between organicisoN porfed as 0.013 for heptane,
|

0.064 for benzM and 0.21 for chloroform. According to VRAlshowed high degree of

ionization at 7.4 s‘/ much less lipid sol”than any other standard AEDs. This

ﬂmj@ﬂ 43 LA 140 (0 e T

transport mechanisms. Generally‘nere are three salﬂms in different prep ations

MSNIUUNINGIRY

(combined of 1:1 molar of VPA: VPA-Na) have been developed and formulated . All

three chemical structures are illustrated in figure 1.



“S é/}__:r _/\I/\_n

Valpraic Pl e ] Sud' N B D e —  Semisodium valproate

valproate and

21.3
echanisms of action of
valproate in epile ipol ler an i, not fully understood. lIts
mode of actiomighffind \_( 5Q;/ler c v Been demonstrated that
valproate potentiat€s gz \ r“;-F:s; hcid | Ili o 5 ts in the central nervous

4
N

JL _II ] L1
system. In addition gVvalg -'of /- HL"."L." attenuation of N-methyl-D-

\

o B L)

aspartate receptorrmedijated ex€itaton;: gh thisfidoes not explain the effect of

i

valproate on absence geizures posed that valproate exerts its effect

via blockade of voltage dgp although this has not been clearly
confirmed. A‘ﬁg C and gXeitation through more

than one mgtHanism=is=elearly-an-advaniage~for-an-anticoriitsant and is likely to

contribute to |1 s_‘ﬁ 0ad ,’__," yond the enhancement
|

of gamma—aminMutyric acid-mediated neurotransmission, v ate has been found to

affect signaling sy‘éwke the Wnt/b-catenin”i ERK pathways and to interfere with

eff o I s clear. Valproate treatment®alsd” prodti€es marked alterations in the

expression of multiple genes, many‘ which are involv&& transcription regulat[wcell

QIRINIBIUMII NAINY

enhancement of activator protein-1DNA binding and direct inhibition of histone

deacetylases, and possibly additional, yet unknown, mechanism(s). Most likely, both
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immediate biochemical and longer-term genomic influences underlie the effects of

. AT 2]
valproate in all three indications.

[4, 5, 36]

21.4 Indications

VPA have b

epilepsy, bipolar dison M and migraine. More recently,
several clinical stud o @s of VPA in treatment of

atic stress disorder, and

FDA for three indications including

anxiety including

psychotic disorder.

orms of VPA including
sodium valproate, i 1ag i i alt, or valpromide. These
: > are alt Torms including valproic
acid and sodiu .. (ifferen \ icluding injection, syrup,
tablets (enteric coat . . ‘ ylets .7."'.'“ . in Thailand. . It is available
as VPA-Na in 200 mg, 3 efic Co: “H*._ C),"200 mg/mL syrup, and 400

mg/vial parenteral pre@Daratidpeie-1Y. inje mbinations of VPA-Na and VPA in

different ratio are found in l!. '; i d-release tablets.
) ‘ 5 : ]
Table 1 VPAgrod _‘:«_‘
Company - NOfi-AVEAtS——f-Pharmalan -J' Torrent
- ; __ o
Brand name = ,"' Valparin

Ll

Depakine Chrono Encorate Chron l

&\—Na 200 mg/ml

""""" i

Controled release VPA-Na 333 |‘g VPA-Na 1
AR URIINYAY
. quival . qdival
q VPA-Na 500 mg VPA-Na 200 mg
IV injection VPA-Na 400 mg/vial | - -




q

2.1.6 Dosage and administration™ **

In adult, the usual starting dose is 250 mg/day with a maintenance dose

of 500-1500 mg/day (maximum dose,3000 mg/day). For treatment seizure and bipolar

g ay may increase up to 30 mg/kg/day to

| 0-100 mg/l, nevertheless, few
mg ith a specific guide dose for

1000 mg daily after. For

disorder”™”, the initial dose o VB

cases may need VPA OOSe=higk
’#‘

migraine prevenw i

twice daily ¢ [ -'". e el ANANE Niee SWilicient outcomes. Rapid

titration usually i : : , Joge, is 20 mg/kg/d and the

of ¢hoice for primary generalized
epilepsies, and is also app ; t_of partial seizures. VPA is a potent
anhepﬂephcﬂg AE fiz =g <A eizurg-types. It is the drug of
choice in idipgathic-generalizec=epilepsy=open-anc=comparatlye| studies have shown
excellent confrq B alﬁ%sence seizure. It is the
drug of choiceﬂ_lffr juvenile myoclonic epilepsy and can t@]ﬁsed in other types of

myoclonus. Also, ' ns&wst line drug in pho”smve epilepsy and Lennox-Gastaut

ARSINUNINYING

commonly used AEDs around the V\‘|d A microdialysi udy in humans demo tr ted

RISNIUUMIINIAY

comparative studies of VPA monotherapy and concluded that VPA can be distinguished

from other AEDs by its broad spectrum of efficacy against all seizure types.



q

10

[49-52]

2.1.7.2 Bipolar disorder

Bipolar disorder (BD) is a major medical and social burden,

whose cause, pathophysiology and tge vt?'ent are not agreed on. It is characterized by

and disease progre F=Raiic
e ——

incomplete therw
BS:

for the short-term tn U . - " These studies include

o ge=efficacious as monotherapy

comparisons without concomitant

psychotrop|cs gt IR trial in lithium refractory

I (140
or intolerant patients ’group trial ~, and valproate

and a placebo gifd litifumif :_ "‘-1 [h8@last three studies, which

enrolled the largest @atig amples, -al > I'"*.‘ edhlorazepam at low dosages

g

during the initial week o B-week “¥led to valproate being the

xl'_if:_.
second drug approved by .r;:_.'m.

with bipolar disorder. ,..-'*"q W
‘._ ' ]

Q ¥

I

ﬁ\) £ Hﬂe saturation of plasma
|

H cur within therapeutic range (C, .. 50-100 m 61 At concentrations

total

t of the manic episodes associated

2.2 Sodium

Valproate

protein binding
more than 75 to 8‘“ the albumin bindinves become saturated, resulting in a

SRR IANENINEINT

concentrations of up to 150 mg/L‘are occasionally ountered in psych| this

AN INAURYINAINGY

requirements for further increases in serum drug concentrations. VPA pharmacokinetics

are reviewed as follow:
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2.2.1 Pharmacokinetics of sodium valproate
[7, 16, 55]

2.2.1.1 Absorption™"
BA) of VPA is almost complete. It is 96 to

The bioavailahili
100% for all formulations of VRA Nk C e (conventional tablets, enteric coated

tablets, sustained-release ir. els, ok intravenous solutions). BA did

drugs.”™ The rate [ gndssamthesformulation. The time periods

receiving VPA eniri atgd tab f"':t g twiGdkd er C . and shorter t__
: s—f‘! ) I'l.. )
were found after m ..1.;.. oni AN [though food and evening
J L)
administration slo edt abs lion 4 th ould oll'l'q,l of little consequence in patients

with steady state plasf nder steady state condition, BA of
VPA sustained-release ta tan g tablet were not different; while,

sustained r se ma centration with less
==

A 4

|
VPA is 85-95% bound to plasma prcﬁ‘&xs mainly with albumin.
The plasma protef ing is Concentratlonvendent and free fraction increased

-AULINENTHNEN e

total

fluctuate of

VPA concentration (

free

was obse[fd in epileptic adt&ecelvmg monothera

W’Iﬁﬁ ATRUNIINY QS

concentrations less than 75 mg/l, the free fraction ranges from 7-9%. At serum

[17]

concentrations of 100 mg/L, the free fraction increased to 15%. Free fraction

increases at higher levels, in renal and hepatic diseases, in elderly and during
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pregnancy.[m Some other drugs (eg, aspirin, phenylbutazone) displace VPA, but other
AEDs do not. The volume of distribution (Vd) is 0.1-0.4 L/kg. VPA reaches the brain by

Free VPA concentration in plasma

f tears.”™” In single dose studies, the
apparent Vd of VPA . 7 o which reflected confinement
principally to the ci 7 — igher Vd 0.2-0.4 I/kg could

lagehcalthy volunteers, and in

an active transport process tha

approximate those in cerebr

observed in epile
children comparedge#® : /e hRIBtEipnbINding of VPA has been
presented and may e Py Ak uATBN ey iree fatty acids (FFA).™ ™
FFA displace finGsitesy Wy '

taoli and e :o'a_

i nost f. |

patients, with a very

small amount of ; r1t ompaQ *.*":-':_ » fou ' inesg@hly 1-3% of administered
*-fr \

dose of VPA.'™ t a' t?’%ﬁ or _,@- ’ *-1 pathways for VPA have been

described in humans iAcIuding 4@ ""“ 1 .I"n, ondriaI—B-oxidation, and CYP

T | |
P450 (2C9, 2C19) account @5 =50%; 40% , respectively. The metabolic fate of
VPA is highly complex and ﬁ.-*'” jmy of at least 50 different metabolites.

e
M The excr@ 0

amounts in ﬁ

e urine, with trace

account for around

50% of VPA met for through metabolites

xielation as shown in figure 2. Conjugation to

formed by B -0 lucuronic acid is one of

the mi or routes ("\Ablotransformatlon bMA also undergoes conjugation with

UHANERTHEANT

pnmﬂ in the mitochondria of liver CeIIs

ammnmum'mmaﬂ
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UDPGT 50%

VPA

VPA ~VPA
2O _ypA
VPA
4-o0xo-VPA
A PO ypa

; . .
Proic acid”

The main metaboliis foj e from ; oxidation "'-.‘ o) e A *° -VPA, 3-hydroxyl-
¥ ||i- -I-
VPA, and 3-oxo-VPA Y/ % '!'- e me €s fogmed by B -oxidation exhibit
hl L]
anticonvulsant actiyfty J animals n,_:,a"' oV, | 1'*. e DFain concentrations of these

metabolites are likely t@6 loy f’far,;'f th effgcts. The A °©

-VPA metabolite
is a more potent antlconvul ant=ancd-rem } Aeihe brain longer than VPA in rodent

Jy'm-

this metabolitewywithin-the-CNS-are-enough to-produce-therapeutic benefit. VPA also

models; howeyxer eve S 'nabﬁ.whether the levels of

undergoes v doplasmic reticulum (ER) to

produce a var_iLHt of metabolites, nclUuding hydroxylati | products arising from

cytochrome P450 ‘e@llsm (3-OH-VPA, 4- (WPA 5-OH-VPA), (2) ketones arising

d.cﬁlﬁﬂ’lﬂﬂﬁi‘?ﬂfﬂﬂﬂﬁpﬁim

acid, opylsuccmlc acid). A smalhpropor‘uon of VPA (0. 3% ) undergoes cyto rome

ammﬂmmm'm Ll
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CytP, o mtabsalism

i N

; 4 malrnyCod

£l e 5 propioryHCoA
Wi ralproyblod B acatdhlod

s PO+ v2c] et ey, e il
-
Cod debydmosnuse [nof defired)
o hidze [nol defined)
il ansiorase 1
R, amiting ranslocase
T i TR ) L e 7
¢ e acyCok pynihetase (nol dofined)

Figure 3. Schemati epre tation-of a B -oxidation of valproic acid

AT [21]

(VPA) and potentidlinteraction ¥ arnitie shuttle proteins

A f’! 3 [70)
Plasma clearance of 1o 0 gers ranged from 0.4 to 0.6 I/h

. y . . 7,
and was indepgndent of hepatic blood flo: £ Jow extraction ratio.!

56]

Higher A

el
concomitant AE."!:_P} compare

fraction (Fu) and ?trmsm clearance (CL. )

Ui nts receiving other

L
C[l,‘l’]f' depends on both free

WhICh represent the capacity of hepatic

|nt

- Fli'mm NUNINYINT

[7, 18, 22]

(dosa —dependent ) has been repo d , although increased VPA CL, _ at higher

total

ARIEINTW RN Y

linearity could be disrupted by the saturation of plasma protein binding at higher
dosage, result in an increased in VPA CL,. All VPA pharmacokinetic parameters are

summarized in table 2.



Table 2 VPA pharmacokinetic parameters

15

[45]

Pharmacokinetics Parameters

Value

Bioavailability (F

® Childre
® Adults
Half — life, hr (
® Children
® Adults |

Time to reach pl
Time to reach stea
Therapeutic steady
concentration, pg/ml ¢
Urinary excretion unchanged

222

compared wit

neonates born to ‘I

W

Salt factor (S)

® VPA-Na

® \PA
Vd, Iikg "—'f;-‘
CL ., lhr -"—’v—?’d
CL,,, mikah .=

y/own g
|
L“ infants and children. Mean t,, ranged

mothers, and from

0-90%: SR tablet

concentration decreasing
fler dose

in
3] -

11} i
Y%=iree VPA are increased

30-60 h in untreated

h in neonates treated with VPA. t, ,

@ummﬁmﬂ BN

Higher CL

total total

and lower t, , Wef observed in ep|le

children aged 2 to

IR AT INHINY

total

those reported in adults."™

prolongation of t,, with an increase in Vd was observed; however, CL

from 7 young healthy volunteers."”

In study of six epileptic elderly patients, two fold
o did not differ
'Baurer etal. observed that mean CL was

free
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significantly reduced in elderly (60-88 years) compared with healthy volunteers (22-25

years); CL.__ in morning were 0.064 I/kg/h in elderly vs 0.106 I/kg/h in young healthy

free

[71]

that daily dose and C,__ were not

total

adults and were 0.075 I/kg/h in elde yZ 123 I/kg/h in young healthy volunteers.

edlcat|ons between men and

women, or by albumi and
—

elderly age grouy

men and women, among

applications b 2 D00 ORI N \ ' A ex analysis, 11 drugs
showed a 40% di ; Sokine o] and females, which was
listed on the ¢ e were made based on sex.

Female sex has! o) )84 3l OliniCglly relevant adverse drug

reactions. Would si ' feiiale SHDE SCE ' 2, different pharmacokinetics
i ] \

decrease the incidenceff ad ‘ £ ans "‘.,_ is not known. Sex-dependent

pharmacodynamic effects e lave -been '? ‘ The™role of pharmacokinetics vs.

[46]

pharmacodynamics is un cleat f“'" ;:g’f‘ aarmacogenetics on both. Some
highlight reyieW i 5 a cused as below:
! Body size differences

results in Iargertﬁ' str anﬁjof most medications in
|
men compare women. Greater body fat in women (until'

distribution volumgnipophilic drugs in v&kn Total drug absorption does not

ﬂ usﬂman ﬁﬂ ? |onlﬂm be slightly
slowmwn women. Bioavailability after oral drug dosing, for substrates in

particular, may be somewhat hlﬁer in women cqggared to men. For (figfatic

NI N Y

(glucuronidation, conjugation, glucuronyltransferases, methyltransferases,

er ages) may increase

dehydrogenases) and by combined oxidative and conjugation processes are usually
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cleared faster in men compared to women (mg/kg basis). Metabolism by CYP2C9,
CYP2C19, and N-acetyltransferase, appear to be similar in men and women (mg/kg).

Clearance of p-glycoprotein substra pear to be similar in men and women. In

3AI substrates appear to be mildly or

. gwn. The clinical significance of
_'nsud*hon @oned on a per kg basis
flekence. in size between men and

women means trans S _ age..rates should include an
adjustment for bod ; , \ wReports of sex differences
that persist : ;

er de age adjustments. In

addition, investi ‘ - L"ﬁ . asting individuals vyet

medications, dief#€ind gbcie ablt \
r*"' |
¥ FO V?’\ i

A}; Siyies’ devptedio this aspect. One study

medications are pr ibEd o :‘ ;5? i anifout o influences of disease, co-

showed the results thatj@ge, Lt Aot gend ad sighificant influences on the binding

¥ i ¢
characteristics of VPAto sefdmproteins-in adul patients.[27] Another one study

by Dutta et.al have repo jen ave a significant influence on VPA

rﬁa ium valproate ER
=
wie

|
Weight gain is a well-known adverse eut of valproic acid (VPA)
treatment; it is r‘cﬂ |n 57-71% of adLMVIth epilepsy. 77T None of study

u:ﬂluen ﬂ wpﬂnac Ki id none of
e prevalence of excess weight in patients treated with VPA in Thailand.

Obese peop‘have larger absoly@glean body masses asfiygl!

m;m NIMANIINLAGY

that of lean tissue is reduced. Cardiac performance and adipose tissue blood flow may

be altered in obesity. There is uncertainty about the binding of drugs to plasma proteins
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in obese patients. Some data suggest that the activities of hepatic CYP P450 isoforms

are altered, but no clear overview of drug hepatic metabolism in obesity is currently
available. There is no systematic reila o ship between the degree of lipophilicity of
markedly lipophilic drugs angdsthei : dis ese individuals. The distribution of a

macokme’ucs in obese patients.

Thus, the loading do e onout ' TE\ W, according to data from

e maintenance dosage

actual The international

recommended classificaiion of«oHes| A-l- ubl ed by the WHO"" is based on

“'“'J'-.

the body mass mdex I\/II) --------- 5 2 ght (Ih kg) divided by the square of

the height in meters as :f}'_'}‘f, "J'A.r-*. at is defined as a BMI 25 to 29.9

S
kg/m2 and fg&si

classes: moderate

- = 130,79)
sian gﬂl line.

BMI (WHO/NIH) BMI (Asian)

Ovemalght

ity S |
besity
Obesity class Il | Very severe

Previous studies”” have recently been carried out to collect information on trends in the

prevalence of overweight and obesity in Thailand, as classified by the WHO and
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[31] [80]

Asian.” ‘In 1991, the first report on National Health Examination Survey of Thailand

was conducted in 13,300 adults, aged > 20 years. The results revealed that 12% of men

and 19.5% of women (total 16.7% 5 30, whereas 1.7% of men and 5.6% of

women (total 4.0%) had B
Examination Survey of

shown in table 4. e ' — ,
#‘

Table 4 Percentdu S i

N 77/BY o
;30 ’ ' ~ 6.5

2.2.

7 \ 8 pt |iMear. As documented in
previously publishegWstudies, th ""F Of F StherapeltiG@nd toxic levels of unbound

VPA is higher in the pi€se _,-_1_‘;,—:," mio N Therefore, whole serum VPA
F ) t- s :gﬂ _
levels may be unreliable When -“""""!‘E‘ IN level is present. Albumin is the most

abundant plasma proteinge ate of production is dependent on
several fac ! : including supply of am neotigh pressure, levels of
inhibitory cyk ' patocytes. The half-
life of plasma aIltH min is n min concentrations are

low in neonates, t?lcally 28 to 44 g/L (2.8-4.4 g/dL By the first week of life, adult

A wfAneninens

to ty | adult values. There is no_ S|gn|f|cant difference in reference limits between

Qﬁﬁmﬁﬁﬁmﬁﬁuﬁﬁm Ay

evaporation. The main causes for decreased albumin include protein loss (nephrotic
syndrome, burns, protein losing enteropathy), increased albumin turnover (catabolic

states, glucocorticoids), decreased protein intake (malnutrition, very low protein diets),
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and liver disease. Plasma albumin is seldom decreased in acute hepatitis, due to its
long half-life, but in chronic hepatitis albumin gradually falls with progression to

cirrhosis. Albumin concentrations_ a arker of decompensation and prognosis in

| 7

|

2.3 Adverse events of /
Even though VP been use(yor A=y rge controlled and blinded

studies to determW

on clinical experien

. . 83
C|rrh03|s.[ ]

of aglver Bavesaot been conducted. Based

during initiation of IMRrove tration of enteric-coated

[77, 78] .
Metabolic

preparations), t gain.
effects from int ne Nihclude hypocarnitinemia,
hyperglycine o e tion or even coma may result

from hyperamm tests. Patients with an

Y
i . g [88-9 . .
hyperammonemia, whick fatal . oc ally. T Hair loss or curling of hair may

f’-ﬂr; --r

occur, which improved wHgh¥thie*Batient baby' shampoo and a multivitamin
[91] - : . . . . !
supplement.” ~ VPA has .ef’z_:_, wendect including insulin resistance and

change in sﬁ&o sing ﬁ? hea, and polycystic

: =
ovary syndr

and allergic rashes are
o o~ atal ane
| || — ol |
withdrawal of =/PA. The most serious idiosyn

hepatotoxicity.[%‘ gﬁﬁ observed mainly inuients younger than 2 years and with

AREIANUNINEING

Valproic acid (valproate, diva‘roex sodium) is weak inhibitor of CWCQ

QIR NN

particularly with narrow therapeutic ratio drugs, which may result in significant drug

usually reverses after

c adverse effect is

interactions. Concomitant administration of valproate and phenobarbital has been

[101-104]

associated with higher serum levels of phenobarbital. Subsequent mechanistic
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studies have demonstrated that valproate inhibits the 2 major pathways of phenobarbital

5]

metabolism—CYP2C9 and N-glucosidation.[10 Serum levels of phenobarbital are

[106, 107]

and phenobarbital clearance to

decrease by 28% to 39% ot ; ! t oate administration. The prescribing

information for valproategges e a ’&ceiving concomitant barbiturate
z _i @nd monitored for serum
barbiturate concW 0 SiRg.. | eRatbital dosage 20% to 30%

patients stabili ient decrease in total

2, WP = A YA W [110]

plasma phenytoinglevelg® ' fnd elevz levels.” ~ Withdrawing

valproate was ass@Ciated % .r:‘! gase in ‘ oncentration of unbound

P
phenytoin."" ThgMuctyBtiog, in ;_:‘f’:";
W '
4
v

oUnl Phenytelh levels can be explained

A\

i i L
I ,
by a transient displageme t?‘b S {I:. . proteiMbIAGINg sites accompanied by a
£

decrease in phenytai metabolsm - du inhibitign of CYP2C9 by valproate.
J = .
Breakthrough seizures occUsfifigiwith-the on of phenytoin and valproate have

been reported. Therefore, 4

the clinical @ti

hould be adjusted as required by

ed onitoring unbound
7

térnational normalized
A

| !ad rin.[inII Because warfarin is a

f lized by CYP2C9, INRs

ratio (INR) wh

L]
narrow therape ratio drug and its active enantiomer is met&!l!)

should_be monitor(dasely when introduci nd withdrawing valproate. Although

A UEINBRINE NS -~

CYRps
(NSA“S), angiotensin Il receptor blockers, sulfonylureas, and cyclooxygenase (COX)-2
inhibitors, the substrates would not g expected to havelleligically significant intef@effons

RINIUURTINEIAE

CYP3A4 in human liver microsomes, but only at concentrations higher than would be

used during therapeutic treatment. with valproate. In vivo, valproate does not inhibit

[1 [114]

known substrates of CYP3A4, including oral contraceptives, 13]cyclosporine and
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tiagabine. Concomitant administration of valproic acid and nimodipine has been
reported to increase nimodipine levels by 54% in epileptic patients as compared to

drug-free controls.""™ It is known th ine is metabolized by CYP3A4; however,

.

e also undergoes glucuronidation.
4. C._call

yCI

in vitro and animal data

Therefore, it seems
glucuronidation rather.-
and CYPIAL subsigaies™ Son

atorvastatin, simv.

n|m0d|p|ne inhibition is via

ractions between valproate

%s, sirolimus, ~ sildenafil,

inasteride, would not be

expected.

ﬂUEJ’JVIEWIﬁWEI’mﬁ
RIAINTU NN INY8 Y



CHAPTER I
METHODOLOGY

3.1 Conceptual framework

Studying factors

-VPA dosage Appropriateness of

-gender dosage adjustment

!

Accomplishment in

-excess weight

treatment with
maximize efficacy and

minimize ADRs

From the fr, a / cuS 1 ain factors on VPA

ioht which are tested

s the inclusion criteria,

separately usi

nﬂpp egﬁ
this study try te%€ontrol others variables which may confoun@*the results such as age

(only aiults age ra(\)ato 60 year—old dosayorms only SR) etc. Due to it is cross-

UEATEY w ARG

nce or same base line characteristic before the other process begin. Starting

W|th coIIectlng all VPA treated aner@ who are W|II|ng tqiagticipate in this studyullng

checked after instead o cai%cul ion of sample size at lhe eginning.

3.2 Populations: Neuro-psychiatric disorder receiving VPA-Na SR is the population that

want to generalize the results of the study.
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3.3 Place of study: Srithanya Hospital, Department of Mental Health, Ministry of Health,

Nonthaburi Province, Thailand

3.4 Duration of study: 2006- \\"////
3.5 Study design: S awpenﬁde—dosa parallel prospective
#‘

study. The study p ittee review board of the

Thai Ministry of Publi

to control their seizure
or moods, who ca Sritha H-., - @nthaburi Province, Thailand,
were recruited iblg’ patients | nen and women with age
| . ed release dosage form
at a stable dose f ¥ 4 " /e receiving any concurrent
medications know fe - ,., ad "'I.LI liniBally significant hepatic and
renal impairment. Com Dlia ;'f Was. dete i inte iewing the patient and/ or the

caregiver. Informed written_ om each patient.

3.7 w:m------——=---=m--v-¥é;-"=:-------------—---=- ----- [SufwAg the current stable
dosage reginme Iv Bus blood sample was
obtained by veﬂuncture from the forearm into plain-tube A, aseptic technique and

immediately centfj for plasma separ ian. Analysis for the plasma VPA

obﬂuﬁl:’?mﬂ ﬂfiﬂﬂﬂnﬁ’ﬂ:j@'ﬁ

time f general drug level monltor . However, a fe samples had been c |

AWTANT TUNMINGIAE

3.8 Bioanalytical methods: The blood sample was immediately centrifuged at 3000 rpm
for 10 minutes for plasma separation. Concentrations of both total and free VPA in

plasma (C,, and C,.) were determined by a fluorescence polarization immunoassay

total
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(FPIA) using the TDx analyzer (Abbott laboratories, Abbott Park, IL, USA), according to
the instruction of manufacturer. The lowest measurable concentration of total VPA that

could be distinguished from zero withy

3% caonfidence level was 0.7 mg/l. Precision was
l )

determined using total VPA, of 37.5, 75, and 125 mg/l; they all

yielded coefficients of e recoveries were 100.7 + 2.2

}
%. In addition, th 7 @ free VPA that could be

distinguished fro 0.1 mg/l. Precision was

: Bentrifree” YM30 micro-
partition devicesgli dhefited ce bk Bthne %00 000 MWCO  (Millipore

Corporation, MA, Netely 1 ml of plasma was

transferred into t ol [0 ‘ cesand t :11_ asycentiifuged with fixed angle at

room temperature 00 5 minuiee /A%|a I". 12 water sample (filtrate) 100-200
B , 1

\

LU was collected from thfcup aftMfenah ‘ \

3.9 Pharmacokinetic ana ter consuming VPA-Na sustained

release forr@do ncent ~- ermined, both CL,

and CL,, c& ibn one-compartment

with first-order iﬂjin
ﬂNEHVIEIVI‘iWEI']ﬂﬁ

ammnmummmaa
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where:

= Valpro

VPA dosage, concenffatiglf agc *-ér' sre alg MAlized for the patient’'s weight

to the units of m@’kg/g y, ng/l r ”“ ioMMM@ko BIVPA dose) and ml/kg/h,
& F"r % %
respectively. .

F ‘:'
3.10 Adverse drug reat ".«’Z{"ri'r'ﬂﬂ“-

To assess ADRs, pat|ents andfor q-:’.”:nﬁ, estioned about any complaints or

symptoms a sxth

Vlslt day Ty .(,‘-‘--‘-———'-———'—————--—_—‘-_

recorded an sﬁm
Il

3.11 Data analys@’l dy of the impact of c@ge of sustained release formulation

us MmN T -

Psychiatric patients recvmg VPA SR to co oI their moods who c

AMIRIAINUUNIINGINE

years who had been on VPA sustained release dosage form at a stable dose for at least

by pharmacist at

rnseverity of ADR were

on

on

Patients:

4 weeks. They were prescribed with either 500 mg/day or 1000 mg/day once or twice

daily as a suitable dose to control their psychiatric condition. They were not receiving
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any concurrent medications known to affect VPA metabolism, had no clinically

the patient and/ or the caregiver

significant hepatic and renal impairment. Compliance was determined by interviewing
d wrltten consent was obtained from each
patient ’7

Characteristics of p

am@okm
e

groups were comp ' k: o] et t-test where appropriate.

Statistical analysis

rs between the two dosage

administration ! concent the .- guently calculated VPA

i . W \ A . .
clearances, Fu 6 Sted'.usingh tWo-wa qalysis of variance (2-way

3.12 Data analysis 2: g ﬂ;,,'ua'[ ¢ ~- Jer and overweight/obese on

.-;-"{-"Wi

All patientsugceiving-VPA-Na-susta ined r

valproate pharmacoklnetlcs
Patients
agésform to control their
symptoms whefd: &t province, Thailand,

——

 —
were recruited th the study. Eligible®patients included ba@'female and male, age

ranged between 1?0 60 years, who had bee o VPA sustained release dosage form

ﬂ“ﬁﬂﬂf NENINYINT

Comp nce was determined by mte?(lewmg the patlent and/ or the caregiver. Informed

QIR IUANT INYAY

Demograpic data and pharmacokinetic parameters between the two gender groups and
two BMI groups were compared using Chi-square test and independent t-test where

appropriate. The effects of gender and excess body weight (different BMI groups) on
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VPA pharmacokinetics were analyzed both separately and together using independent
t-test or Mann-Whitney U test and two way ANOVA which were performed using SPSS

version 17 software (SPSS Inc., Chijcat

3.13 Data analysis 3
patients with excess

Patients

Excess weight paﬂe i / o ,.___T'C alying VPA-Na sustained release
(SR) oral dosage for! yMptems™ g IS to follow up at Srithanya
hospital, Nont [ inge, Jlhailand,: L I i tudy. Eligible patients

included both femgh ndle, an ehe M OB, years, who had been on
VPA sustainedfeleasd dogbad igm dia’ alcast 2 weeks. They were not

receiving any co-giedicgtions i .I"*,l ORIMMJUGE VPA metabolism, had no

clinically significan ; .E-:..el"';' ,‘ 3 -. dmliance was determined by
interviewing the patient @hd/ o ‘Jﬁf!‘ nforn I"‘-. written consent was obtained

B f ’.:-‘r J-Ir
from each patient or th€ carég rer. AT

Statistical analysis P s e -
Demograpi ta, e racter ticErameters of patients

were reported dssmean-t-Sb-Corielation-and I ' gnalysis were used to
generate pre@;i S 8nds, Clearance  which were
performed usiM SPSS version 17 software (SPSS Iﬂﬂ Chicago. IL, USA.).



CHAPTER IV
RESULTS

4.1 Analysis1 : study of of sustained release formulation on

valproate clearance a Sychiatric patients: analysis based on

routine therapquc d

sustained-rele
Methods
Psychiatric pati y of VPA SR at least 4
weeks were recruiféd igio tge stu Hpn" _ llected and analyzed for
total and free VPA cg c r"" & 3 rar eters were then calculated

and compared bet een e twg "'*T£ =/ pendent t-test. Correlation
and regression analysigfof _g;a.: :s:ﬂ 6. pe W@re generated.

Results —

.l 4w )
‘,..-*‘ JHE?
1 foi vith an.age ranging between

Sixty-six ps@jatric 0 ' '
18 to 60 vy were—recruited—fwenty-eight-patients—recetved.500 mg/day and 38

patients recéiwed e
el o

per each mg/kg

total

. . ] - . .
increment in do_u e was decreased whe increase | ith the increasing dose;

total

wer n t significant difference. Due to the

free

while, the mcrem?t Ciee and CL

fuy ¢) ﬂﬁm‘ﬁ NeIns -

ConcI jons

q RIANNTEARTINGINY

proposed therapeutic range of C___ to be 4-12 mg/l based on the therapeutic range of

free

Cpop (45-100 mg/l)
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Results

A total 66 psychiatric patients were recruited in the study. Twenty-eight patients

jved 1000 mg/day of VPA. Demographic data

received 500 mg/day and 38 patient

of all patients (21 females “I llected. Age ranged from 18 to 60
years as summarze@ / height, BMI and albumin levels
were not significantly. eer]ie t@s. The 1000 mg/day group

was further divide

o int [ IMtesiio=subgroups of 1000 mg once
daily (n=13) versus: i€, 25 Ml efpihe 1000 mg/day group was
also categorized ba g 4- ing ti . Subgroups (earlier than 10 hr
(n=11) and e , _ a7) aflendiig Bmin Waiion). Two way ANOVA
showed that diffegéht d nd . plime did not cause any

significant differenceffin ti€ g rﬁqnt : Mo percentages of free and
,,.a;. AW Y

clearances of VP#fobtaiheg rom C bgr IRsYR-0"G8). The variances of each

s—fr 1
group were not statis cg -,;..-,,,,_ gntl analyzedkby using Levene’s test (p>

6. Thelld&ta of tf pgrou "'.._ could thus be pooled into one

0.05) as shown in Tablg
group of 1000 mg/day. :;__-_-_;A-._ir_ =2 acokinetic parameters comparisons

between two dosages. The ach mg/kg increase in dosage was

. 4the increase in C

free

h

e mean CL as

total

significantly el h when the dosage was

i i

|
increased from##65 to 15.50 mg/kg/day (p=0.000). A significat relationship was found
between CL, ., ancﬁ/mose as shown in Figllgd!5. On the other hand, there was no

n d| ea rﬁﬂﬂ §wﬂ re}ﬁ roups; the
D were 39+41.53 ml/kg/h and 92. mi/kg/h Tor 500 mg /day and

1000 mg/day, respectively. No rela‘nsh|p between Clgssand VPA dose was @l

1000 mg/day (P<0.05).
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Table 8 presents C.__ in each therapeutic category. The percentage of patients whose

free

plasma VPA levels were within, higher and lower than the proposed therapeutic range

(45-100 mg/l) were 74.24%, 4.55% al d' %, respectively. Based on mean, SD and

range of the data obtained, iheflt g0 the therapeutic range for C,_, was
proposed to be 4-12 m g@proposed therapeutic range for
Ciya @s 45-100 mg/L. é d —“é

e nts v Es)a _ Jastaifitestinal AEs (10.61%), weight

_—
-

The five most co

gain (43.93%), haj : or #esscdation (50.00%). These

increased, however,

free

adverse events tendg ' ren\when the e C
they were no '7 [ wiffgrant ~0.0 «cept for tremor which
showed significa O gretip. (p <0.05) as presented

in table 9.

m‘ T
Quﬂﬂuﬂﬂiﬂﬁﬂﬂi
HRIINYIAY

ot T T T T
0 5 10 15 20 25

VPA Dose; mg/kg/day

Model fit

Figure 6 No relationship between CL. __ versus VPA dose

free
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Table 5 Demographic data of 66 psychiatric patients.

VPA 500 mg/day (n=28) VPA 1000 mg/day (n=38)
Demographic data p-value

n + SD (Range) Mean + SD (Range)

39.05 + 11.46 )
Age; years 0.625

(18-56)

67.06 + 13.96

: ‘___.#' (44-109)

Weight; kg 0.685°

162.37 £ 6.82 B}
Height; cm 0.655

(150-180)

) 25.42 +5.01
BMI; kg/m 0.867"

(18.36-41.80)

4.31+0.39 B
Albumin; gm/dl 0.053

(3.60-4.90)

Count (% of total) p-value

Gender (n=66) J

Female (n=21 J - ! 10 (15.2) 0.264°

Male (n=45)

Diagnosis (n=66)

Bipolar disorder (n

Depression (n=3)

IR ) S W N L L L k. 0.146°
Schizophrenia or Schizoaffective, i

Psychosis (n=2)

Others (n=2)

Coffee consumer (n=25

Smoking (n=
Frequency of doﬁ

Once daily (n#4

0.006""

0.410°

0.000""

Twice daily (n=
Sampling time at -l '
Before 10 hr after nistration (n=11)

0.002""

After 10 hr after adminifioi !5:55)
us .

Therg

0.014""
Ogerapeutics (total VPA >100 mg/l) (n=3)

Co-medications

Anticholinergics (n=

Mood stabilizers (n=15) 5(7.6)

Propranolol (n=11) 10 (15.2)

Benzodiazepines (n=40) 25 (37.9)

“ Independent t-test ° Chi square test
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Table 6 The influence of dosing interval (OD vs BID) and sampling time (earlier than 10
hr vs equal/longer than 10 hr after drug administration) on concentration, clearance,%

free of VPA in 1000 mg/ day (n=38). ,

Sampling time Two-way ANOVA

a , 10 hr after : Levene
10} dministration p-value )
2 et 14) s test

: : 5 — = - - p-value
- k- L3 = ) : nean+SD
Variables : ‘% Factor1 Factor2
VPA Concentration — ¥ : H : :

—_

Total VPA concentration;

_______ N W Y e . :
Ciooi MY/ e N TR | 0461 0486 | 0284
Cor (maNiiigfic) f S| a1 S AN N0 TS0 © 0460 0362 1 0787
Free VPA concentrationiC, & /. ;
. Y B O 1+ 2 R Who WO : :
Cieoi Mg/l | by A : 220 LK 0642 - 0713 odot
: Y R £0¥c W 0%k 027
Cui manimellfl) | (0 5o A A3 © o554 0795 © 0275
!
VPA protein binding
' 5 10114003 ¢
Free fraction (Fu) 07 —= #) (007016 0.632 0.293 0.273
Percentage of free VP F 89276 - 0634 : 0299 : 0.279

5.91) g

| (%free). . Q

VPA clearance

Total VPA cl

CL,__; ml/kg/h

free’
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Table 7 Comparisons of clearance and concentration of VPA between the two

standard doses (n=66).

VPA 1000 mg/day (n=38)
Variables p-value
Mean+ SD
(Range)
VPA Dose : mg/kg/day 295'353_;237%? 0.000 %+
VPA Concentration
Total VPA concentrationis@
i—
Cy MY/ 0.001%*
Cy (Ma/)/(mg 0.000 ***
Free VPA concentratiof - \
Cpoe M/l @ N o) 0.000 ***
C,... (mg/)/(mgk k ‘\ i 0.214°
VPA Protein Binding l \‘
Free fraction (Fu)’ k| s 0.002%*
%019 0.000%
Percentage of free VPAN%fre 0.001%*
VPA Clearance
Total VPA clearance; CL,
r
) 0.59 + 0.20 Cn
CLtota\’ Vh (029_1 23) OOOO
8.99 + 3.11 L
CL,, ml’kg/h (4.27-18.58) 0.000
Free VPA clearance; CL
CLm@ A 0.312°
oL g ’ . ...-.._'.;.-,.-_;.Q ¢/ 0.296°
free
\ [N

| .j“" m;
: \ndependemHestb V'?‘“l' itne :I—‘

= |ﬁi!
Table 8 Free VIPA concentrafio ge)) and thiﬂpeutic category.

Therapeutic category

Over therapeutics

=
3

Q
2

=

(13.60-18.92)

S T HRS TR

Gl ADRS (n=7) 1(5.3%) 5(11.6%) 1(25.0%) 0.527
Weight gain (n=29) 7 (36.8%) 19 (44.2%) 3 (75.0%) 0.418
Hair loss (n=6) 1(56.3%) 4(9.3%) 1(25.0%) 0.474
Tremor (n=23) 4(21.1%) 15 (34.9%) 4 (100.0%) 0.009**
Sedation (n=33) 8 (42.1%) 22 (51.2%) 3 (75.0%) 0.512
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4.2 Analysis 2: study of the influences of both gender and overweight/obese on

valproate pharmacokinetics.

Valproate (VPA) has low hepati@ hepatlc clearance depends on free
fraction (Fu) and intrinsics _‘-' { vervvelght/obese (OW/OB) may
the impacts of gender and

overweight/obese netics [ patients onsuming VPA sustained-

Objectives
To compare p VPA between different

gender (female a 1t b 1assyinde BN groups (BMI <25 kg/m”

Methods

Ninety nine patients ; '. s;age s 18 to 60 years) treated with
stable dosage of ' >ast 4 ere I'"‘; uitéd into the study. Five ml of
blood sample was @0llete 'T.'” nime entrifuged for plasma separation.
Separation of free VPA wa fl' ':E{Eﬁ’ ? ifree® devices. Total and free VPA
concentratu&(c nalﬁ'er with fluorescence

polarization D ofpoih total and free VPA

il

;. Ve n,.gp*r?ders and BMI groups
c%‘t t-test or Mann-Whitney U test where apg,uanate Pharmacokinetic

(CL, ., and C

total

using indepen

parameters were fft ategorized and CO between different BMI group within

fUtImNInEING -

Results

AMIAINTAINIINLIAY

differences became none statistically significant. As a consequence, C,_. (mg/l) was

total

significantly lower in male. Statistically significantly lower mean CL,_ (mi/kg/h) and CL

total free

(ml/kg/h) were found in female with BMI= 25 kg/m2 (n=12) as compared to females with
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BMI<25 kg/m2 (n=23) while mean Fu or %free was not significantly different. Each

mg/kg increased in the dosage of VPA resulted in higher increase in both C__ and C

total free

in OW/OB than in normal weight fem ean CL,,, (ml/kg/h) and CL, . (ml/kg/h) were

slightly lower in male with B mpared to male with BMI<25 kg/m2

(n=35) but these differe /J lly significant levels while Fu or
%free was also n@ diffegent. étained imply that dosage
adjustment in OW 1 A

Conclusion: TN . .
OW/OB female sho : i€allyf signifi Antly | ™G th CL, ., (ml/kg/h) and CL,,
v . | mg/kg increased in the
dosage of VP 4 igher 1S (mg/)/(mg/kg) and
Cruamaniimafka) 7 injlicges ‘; RARL WN1kg/h) and CL, .. (mi/kg/h)

were less obvio 1ale agd did notrea istichl %Signti@ant level.

ﬂNEl’JVIEWIﬁﬂEI']ﬂﬁ
ﬂW']Mﬂ’iﬂJﬂJW]’JVIEI’]ﬂEJ
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Results
Gender effect

A total ninety-nine patients were recruited into the study, 35 patients were female and 64

patients were male. Demo atients were summarized in table 10.

Mean age and BMI w. i /gween the two gender groups;
however, the means %ght asj alb eMfcre significantly higher in male
A ——— . - - :;,

— osi

group. General ch sirylar be (Weshathestwe,groups except for cigarette

smoking and some- oker, antipsychotics and

anticholinergic users TiCa yhe ¢ - compare to female group;

nevertheless, gffgCt thel elts inlls, study since they were
ol 9 AN B iy

metabolized thro i 1P Vv /PA. €sented in table 12A, VPA

plasma levels a _' Awerd ¢ fieda to to be approximately

total
66.7%, 26.3% agl . # herapeutic, subt -. ic and supratherapeutic

categories, respectiy

0 \".. Were not significantly different

\ .
pf patielits Whose plasma level were in

(table 11A), male Showgé higt

subtherapeutic while fémalefs -r:":", ighel lage 6f patients whose plasma levels

were in supratherapeutlc ﬁ,‘ i a J'on- " age in all common ADRs (table 12A).
JJ‘;

Both C [ er n concentrations in

total

level of statistically

female than&

significant. Howey

gmjo significant difference between gender o

r, sté‘%dardized to each mg/kg
11

of dosage giv her C,., (mg/l)/(mg/kg)

and C,_, (mg/N/( m&wuld be found (table §§40. Consequently, the mean CL,, (I/h)

AUBIRUNINEANT: -

and % free VPA were not agmﬂcanfdlfferent between ders even though si |f ant

q RIBINTUUNINGIA Y

Overweight/obese effect
The prevalence of BMI=25-29.9 kg/m and BMI=30 kg/m “of patients using VPA SR in

this study were approximately 27.3 % and 14.1%, respectively. Table 10 presents
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demographics of patients categorized into two different BMI groups (BMI <25 kg/m2
(G1) vs BMI=25 kg/m2 (G2)) and table 11B shows the impact of excess weight on VPA

i ri neral demographic characteristics were
d for the albumin level which was

.

pharmacokinetics. No differences

e. VPA plasma protein binding
nt between the two BMI

BMI groups but VPA dose

VPA dose were fouglll ingO : f-r (I/h) were not significantly

different betweepdiffe ntl

L’
\ 1

CL

total

and CL, ., (ml/k@/h) ) erd sighific antly 7 erm t"\ OBJpatients.
¢ \
. CAYes” \

J v ia
Gender and overweight/obese=etfects:

The effects of both gende ﬂ*“iﬁjﬂ}ﬂ OB) were considered together by

further categdlize pogfaphics (table10) and

pharmacokile' each gender were
il L

separately connjhre S meach subgroups were
|

comparable. <€w baseline factors were found to be 4 rent, such as, higher

percentage of antlegi@asant user in female Wi BMI > 25 kg/m” and higher albumin

AUBNERITREANS

on tf“int’ereste’d results since antidepressants were metabolized through different

pathways from VPA and even thou‘h albumin levels g significantly differed@gl the

q In” female group (F1vSF2), the statistical significant differences In° pharmacokinetic
M

parameters including C,,,, (mg/l)/(mg/kg), C,.. (mg/l)/(mg/kg), CL,.,, (ml/kg/h) and CL

total free

(ml/kg/h) were found between patients with different BMI. In male group (M1 vs M2),
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VPA dose (mg/kg/day) was found to be statistically significantly different between
different BMI subgroups. Even though higher C_, (mg/l)/((mg/kg), C,.. (mg/l)/(mg/kg)

and lower CL,,, (ml/kg/h) and CL,_,

| k@/h) were found in male with BMI = 25 kg/m2

total

but these did not reach stati

M1), characteristics su ’)’/y’significant higher in male (M1)
compare to female : @ parameters as shown in

els. In normal weight group (F1 vs

table 11C were si

albumin in OW/OB @l fling & Wy RGN in OW/OB female (F2).

OW/OB male ¢

Clinical impacts

Based on thé prog#sed th .-uré : " /) of 50-100 mg/l, higher

percentage of nt |t supraiiie ;:r__ e found in female while

3Vels were found in male. The

higher percentage qt tgw ,,,, /

significant associa fon offtherap nd -I'\ er were found (table 12A). The

_f‘,-;‘_.
association of therapeutic %£atée '?:&F oup "were not found (table 12B).

Additionally, higher percen ‘:__, 05 pratherapeutic levels were found in

OW/OB feria}

significant Ie‘

Five most Con'mn gadmlntestmal AEs (10.1%),
weight gain (38#4%), hair loss (8.1%), tremor (34.3%) ! dation (49.5%). These

adverse events We‘ @Bhstatistically agmﬂcanl”fferent between gender and different

-AUBINERINBANT
qmmnmumiﬂma" d

ching the statistically



Table 10 Demographic data of 99 patients with neuropsychiatric disorders. (n=99)

Gender

Female (n=35)

Demographic data F1: BMI<25 F2: BMI= 25 F3: Total
kg/m2 (n=23) kg/m2 (n=12) female (n=35)
Age; years 40.70+13.31 43.50+7.31 41.66 + 11.56
’ (22-60) (34-59) (22-60)
Height; cm 155.83+4.96 155.75+4.54 155.80 £ 4.75
i (150-165) (150-162) (150-165)
Weight; kg 52.88+6.77 68.43+7.44 58.21£10.18
i (43.00-65.00) (59.20-87.00) (43.00-87.00)
BMI: kg/mz 21.74+2.19 28.23+3.01 23.96 + 3.98
' (17.90-24.14) (25.15-36.21) (17.90-36.21)
Albumin; gm/di 4.29+0.29 4.26+0.32 4.28 +0.30
' (3.70-4.80) (3.70-4.80) (3.70-4.80)
Diagnosis
Bipolar disorder 13 (56.5%) 6 (50.0%) 19 (54.3%)
Depression 0 (0.0%) 2(16.7%) 2 (5.7%)
Schizophrenia or
Schizogffective disorder 5(21.7%) 3(25.0%) 8 (22.9%)
Psychosis 1(4.3%) 1(8.3%) 2 (5.7%)
Epilepsy 1(4.3%) 0(0.0%) 1(2.9%)
Others 3(13.0%) 0(0.0%) 3 (8.6%)
Coffee consumer 9 (39.%) 4 (33.3%) 13 (37.1%)
Smoking 1(4.3%) 0 (0.0%) 1(2.9%)
Co-medications
Antipsychotics 14 (60.9%) 7 (58.3%) 21 (60.0%)
Antidepressants 2 (8.7%) 5(41.7%) 7 (20.0%)
Anticholinergics 15 (65.2%) 6 (50.0%) 21 (60.0%)
Mood stabilizers 6 (26.1%) 5(41.7%) 1(31.4%)
Propranolol 3(13.0%) 2(16.7%) 5 (14.3%)
Benzodiazepines 17 (73.9%) 7 (58.3%) 24 (68.6%)
VPA Dose
<1000 mg/day (n=51) 13 (56.5%) 7 (58.3%) 20 (57.1%)
= 1000 mg/day (n=48) 10 (43.5%) 5 (41.7%) 5 (42.9%)
Frequency of dosing
Once daily 12 (52.2%) 9 (75.0%) 1 (6] i
Twice daily 8 (34.8%) 2(16.7%) (
Thrice daily 3 (13.0%) 1(8.3%) 1
Four times daily 0(0.0%) 0(0.0%) (O aln
Sampling time after drug administration at _
<10 hr 7 (30.4%) 1(8.3%) 8(22.9%) |
2> 10 hr 16(696%) 11(91. 70

9 (25.7%)
20 (57.1%)

2ﬁi1%
1748 6%)

18 (51 %

5(14. 3%)

40

: — 4 BMI groups p-value of comparison between
= - F1 M1 F3 G1 F1 F2
M1: BM@_W.BMP 25~.l MMJ_...&- BMI<25 G2: BMI> 25
2 kg/m (n 58) kg/mz(nzm) Vs Vs Vs Vs Vs Vs
F2 M2 M3 G2 M1 M2
7.91 %6101).45 41.(11223).85 NS NS' NS NS® NS? NS®
e 61% ®7. 16(21.5514;870.)59 NSNS s NS S g
78.64 £ 14.73 Dk bk B4k bk Bk Dk
(59.00-130.00) | S S s S S S
29.62 +4.05 B bax a bk a b
(25.0041.80) | S s NS s NS NS
452 +0.35 a By e Dy a ek
(3.70-5.30) NS S S S NS S
21 (51.2%)
2 (4.9%)
16(39.0%)  Ns® NS NS¢ NS Ns® NS
1(2.4%)
0(0.0%)
1(2.4%)
13 (31.7%) NS NS® NS NS® NS°© NS®
11(26.8%) | NS' NS® g NS° g s™
i TN,
32(78.0%)  Ns'  NS® 8™ NS NS© NS’
10 (24.4%) | 8™ NS® NS NS Ns' NS’
30 (73.2%) | NS° NS s* NS® NS° NS®
% 13(31.7%) | NS° NS’ NS NS° NS NS’
107 9 (22.0%) NS’ NS® NS NS° NS Ns®
37 (B8%8%) 28 (68.3%) NS’ NS® NS NS® NS® NS®
il
14 (48.3%) 31 (48.4%) 30 (5447%) 21 (51.2%) NS NS°  NS°© NS* NS* NS°
5 (51.7%) 33 (51 6%) 28 (48.3%) 0 (48.8%)
145 1%)
37. 90%) NS’ Ns® Ng' NS NS’ NS®
% 5 8 6/ 4%)
0.0% 4%)
d
7 (24. 1%) ‘ ms 8%) ﬂ(2o.7%) 8 (19.5% ) NSTONST NS° NS°© NS® NS
(8 46 (79 ] 38%80.5¢ i

ifference with p-value< 0.05, ** Statistical

oY



Table 11A Comparisons of pharmacokinetic parameters between Genders.

41

Pharmacokinetic Parameters !Er?r:n%l()a (r’:/l:aéi) p-value
VPA dose; mg/day 79&-88_? gggjzo 0.774°
VPA dose; mg/kg/day 0.163°
VPA concentration
Cyar (Mg/l) 0.023
Cioarr (M) 0.924°
C,... mg/! 0.122°
Cirees (Mall/)/ ( 0.227
VPA protein bindin
Free fraction ?0985__1%? 0.272°
% free 257 0.309°
0.014™

(0.21-0.67

8.17 + 3.87

0.255°
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Table 11B Comparisons of pharmacokinetic parameters between BMI groups.

Pharmacokinetic

Parameters

VPA dose; mg/day 0.569"
VPA dose; mg/kg/day 0.011°
VPA concentration =
R o2 5 1 ;
Clola\; mg/l | sofl A IJ \ b, N 0.876
oo 2 =
> A
== A4 D\
_
4 ) r"’ L a
C,..; (mg/l/)/ (mg/kg ﬁ ‘ ‘E... u!'\"‘ 0.015
VPA protein bindig ! - R
Free fraction Y 0.631°
% free 0.654"
VPA clearance
Clyyi Ih 0.230°
CL,,; mi/kg/h 0.028"
CL,.;lh 0.322"
CL,..; mikg/aa 7 0.009 ***
* $tatistical

Values in tablefaregme

AUINENINYINS

ARIAN TN INGIAE

1=0
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Table 11C Comparisons of pharmacokinetic parameters \3! orized by Genders and BMI groups.
. : = . HEBH =
Pharmacokinetic Female (n=35) — !ale( — p-value
Parameters F1: BMI<25 kg/m F2: BMI=>25 k VEP S kglm” SRR 29 FlvsF2 ~ MlvsM2 FlvsM1  F2vs M2
(n=23) \ .
VPA dose; mg/day 73?2-88’_’15 %28542 LA 0.858" 0.694° 0.881°  0.846"
VPA dose; mg/kg/day (113(-3%?5371% . P 8 0.754° 0026% 0741  0218°
VPA concentration i g
63.70£24.57 74.46+33 . ! . .
Cooar MO/ (29.96-118.90) (31.87-143.59) 0.287 0.355 0.379 0.013
4.78+1.30 6.3942.29 93+ : ay b b 2
Cooiar (M) (mg/kg) (2.37-7.32) (3.89-10. 7@/ ' 0.040 0.254 0.905 0.616
Cyei Mg BLEr e o 0.385° 0529°  0530°  0.083°
0.47+0.24 071031 | (FTEA0—— (. b | b .
C,.: (MM (mg/kg) 0551 11) (0.27:141) 0.005 0.184 0.709 0.095
VPA protein binding
Free fraction (%-10%’_58-%) (O.060k 0.310° 0.922° 0761°  0.161°
% free (‘?gg’_’gﬁ-%) (”-58 -2 2 -39 9167 s 5‘:) 0.218° 0.976° 0.830°  0.144°
6521, — e :
VPA clearance i ;KJ
. 0.43+0.13 . i 0.3 =t a b a by
Cligas Vh (0.21-0.67) (0.23-0.6 N340 D22-140)f|f ~ 08 Diler 0.116° 0042
o
8.06+2.31 6.27+2.1 8.44+3.42 7.84+4.39 b a b
Cliga: mifka/h 4.89-15.14 3.33-9.22 4.2318.58 2712161 025 0.642° 0492
(4.89-15.14) (333-022) of g ( Jwa | o/ )
Clygei V0 (14 gg—ﬁ%% ) % ﬁgm 0.070° 0.395" 0.002°**
S 2 Soeiiii : : :
Lyee: MIkg/h (32.38-164.19) (%35 130.54) (38.94-232.68) (29.85-262 45) 0.7z 0.709 0.109
Values in table are mean+SD (min-max)., © Independent t-test, °Mann Whitney U test, * Statistical significant difference with p-v. 6 ** Statistical swgmﬁcaMerence with p-value< 0.01

qmmmmum'mmaﬂ

1974
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Table 12A Comparisons of clinical effects between Gender.

Female Male

Clinical effects p-value
" (n=35) (n=64)

Therapeutic category

Sub-therapeutics (total VP,

Therapeutics (total VP 0.007 **
Supra-therapeutics (teialiRAmoo-me)
ADRs _f
Gastrointestinal ADRS gl - 0.487°
Weight gain f # 0.123°
Hair loss 0.003°**
Tremor 0.187°
Sedation 0.122°
Values in table are coungi@ercentagl withi naa-Chi sg e aC 4 ‘ sign pt difference
with p-value< 0.05, ** Statistical@Ignificg \ )
Table 12B Compariso
1= 25
Clinical effects : p-value
(n=41)
Therapeutic category
Sub-therapeutics (total
Therapeutics (i@ta ) 0.891°
Supra—thert -
ADRs .
Gastrointestinal s : Il ) 1.000
Weight gain n=38 21(36.2%) 17 (4T5%) 0.596°

Hair loss ‘ -9 n=8 w.e%) 3 (7.3%) 1.000°

* Statistical significant difference with p-value< 0.05, ** stlcal significant difference wi value< 0.01

ammn‘smum'mmaﬂ



Clinical effects

Therapeutic category
Sub-therapeutics (total VPA <50 mg/l)
Therapeutics (total VPA 50-100 mg/l)

Supra-therapeutics (total VPA >100 mg/l)

ADRs

Gastrointestinal ADRs

Weight gain

Hair loss
Tremor

Sedation

Male (n=64)

BMI<25 BMI>25 | Pvalue

kg/m2 kg/m2

(n=35) (n=29)

10 (28.6%) 10 (34.5%)

24 (68.6%) 19 (85.5%)  0.884°

1(2.9%) 0 (0.0%)
4 (11.4%) 1(3.4%)  0.366"
104355 | _' ‘ 404° 11(314%)  10(34.5%)  0.796°
1(2.9%) 0 (0.0%) 1.000"
13(37.1%)  6(20.7%)  0.152°
18 (51.4%) 10 (34.5%)  0.174°

Values in table are count (percentage within column, a- C‘s are test, b Exact test, ‘

* Statistical significant difference with pﬂe E] ﬂ B w w ﬂ q n
** Statistical significant difference with p-valde<

QW"IMﬂ‘iﬂJﬂmﬂﬂﬂ’lﬂﬂ
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4.3 Analysis 3 :prediction of valproate concentration and clearance in adult patients

with excess weight.

Objective:
Few studies have show, ics in adult patients with excess
weight. Weight alterations as well as

pharmacokinetics ' ingy distrigUttomsggg=elimination processes. These

drug such as . ' 0, e VBAwconcentration and clearance

in this special

ya Hospital, Nonthaburi

Province, Thailan e |ted ol ;r € . bleod sample was collected

into EDTA tube and i Slasme. paration free VPA was further

|cro-p titiC rf;'. Both h'x al and free VPA concentrations

) Wer@ an ;":rf;{*'ﬂ“'v rer With fluorescence polarization

immunoassay (FPIA) techpi

done using Centrif e®

(C and C

total

parameters were then calculated.

The associatigns g okinetic C . #L  and CL_) and
patients chafe -Wmmmw—l § BMI, IBW, BSA and
VPA dose) we'1E ¢ StepwiSe multiple regression
analysis by usirﬂPSS version 17. (SPSS Inc., Chicago. IL, U@)

Results

Steﬁimi MNENINEINT

and gender were agn@ant mdependent riables associated W

total

ARIRATAUINING I

VPA dose (mg/kg/day), age (year), gender and IBW (kg) ( r ,=0.432, p=0.000).
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Conclusion
This study provides several equations with higher regression determinant coeffecients to

explain C C CL, ., and CL f in patients with excess weight. It might be

1
ogitoging patients . However, some other
% ider for some left sources of

total ? free total

useful in clinical setting a
factors beside in the

variations.

Results f—
Characteristics of st
A total forty one VPA iemts with ' { emales and 29 males),
l ients characteristics are
summarized in { . severt | 899 Mourteen (34.15%) patients
exhibited overd 5829 9 K b ( Bkg/m”), respectively as

illustrated in figurgh . atie eceive { nedications as presented

in table 13; howevqr, ey J[fers o';.q.\- t y 2ven smokers were male. In
figure 8, approximately 38 % of Patie r,!;:‘- atego H ed Out of therapeutic range (50-
100 mg/l of C.,,). Fiv€ comi ,":E"m s ed By patients as demonstrated in

figure 9. VLT "
..4.:5’1',?

Correlation anglysi

Without controMigeotieilacloimlaeacotlatiotatalolaseatined as in table 14
Age correlat El_ S ti;éi-}related negatively with
Cl,, (7h) andH wo(I/h). Albumin had a negative correlatiotl.llljfvith Cy (Mmg/l)and C

free

(mg/l). Weight anc‘%orrelated negatively wCLtotal (ml/kg/h) while IBW correlated

AULINENINEINT

Multiple regression analysis ( MRA

Qﬁ‘lﬁﬂﬂ?mﬁ MIINYIY

excess weight. The influences of age, gender, body weight-size (weight, height, BMI,

[0]6)

IBW, BSA), albumin level, smoking, coffee consuming, and type of co-medication were

tested by MRA. All predictive equations analyzed by MRA were summarized in table 15.
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The analysis indicated that C was significantly correlated highest with dose

total

(mg/kg/day), age (year), BSA (m°) and gender according to Eq.No. 1 (adjusted

r2=O.619, p=0.000). Other possible n models that could explain variances of

C were shown in Eq.N0.2s

total

level, smoking, coffeewg

variance of CL
predictors in
selected into the . _ of CL, (I’/h) variance
(adjusted =0.432, =000 B ; 7 could be predicted with
| h)%gecruited age (year), BSA

Eq.No. 22-23 and 24-26 ined'approx 30° the variance of CL |, (I/h) and

!"-_._.r;r .
CL . (ml/kg/h) respe tivel *{‘_'_‘y_

free

ZTRIIN T,

!lgure 7 gar chart presen;s nwé o; pallents in each ;agnosus an:a BMI calégorles
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Supratherapeutics
7.32% (n=3)

Subtherapeutics
28.27% (n=12)

Feghtage of patients in

Figure 8 Pie

Number of
25 -

20 - 19(46.34%
15 1
10 -

3(7.32%)

1]

Sedation  Wwei ‘,,w ain. . Trer Hair loss

Figure @r
L

nts in each ADRs.

ﬂNEl’JVIEWIiWEI'Iﬂﬁ
QW’]ﬂ\‘lﬂiﬂiﬂJW}’m&I’]ﬂﬁl
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Table 13 Characteristics of patients with excess weight (n=41).

Characteristics Count (%total)

Female:Male ] 12:29

Cigarette smoking 26.83%
Coffee consuming 31.71%
veoss | M
T -
39.02%
....................... o,
llllllllllllllllllllllll 2.44%
Others 2.44%
e Z 771 = AR
78.05%
.................... .
31.71%
............................ oo,
................... B
Characteristics (Min-Max)

Age; year (18.00-59.00)
Albumin; gm/dl (3.70-5.30)
Height; cm (150.00-180.00)

(59.20-130.00)

Weight; kg

(25.00-41.80)
(47.80-74.99)

BSA; m’ :_] (1.57-2.54)
Dose; mg/dayi | 832.93+357.53 1 (400.00-2,000.00)
Dose; mg/kg/day 11.0415.62 (3.85-27.78)
. d - n y it 15.98-143.59)
.22-1140)
.71%24.61)

(1.40-32.62)
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Table14 Correlations of pharmacokinetic parameters with general demographic

characteristics of patients.

Dependent variables (V)

Predictors (X) Statistics Clyus Cooui CL,; CL,o;
\ g/h mg/! I mikgh

Age:year *0.353  *-0.466 -0.294
0.024 0.002 0.062

Albumin;gm/d 0.335 0.294
0.032 0.062

Height cm <t _® /' /4103 0.263 -0.011
0.097 0.944

weight: kg P +a 4. 41 0.237 -0.199
............ o o

BMI; kg/m” 0.130 -0.251
0.417 0.114

""" BW. kg & 0343 0.044
.................... o —

BSA; m’ 0.302 -0.120
0.055 0.454

Dose; mg/day -0.107 0.009
p-valugseepteao-—=— g . 0.507 0.957

Dose; mg/kg/day ﬁ}‘: 0,60 4 638 0196 0.066
- : 0od~, } 0.220 0.683

a. Pearsc
b. Spearmang

* Significanti
.~

ﬂNEl’)?/IEWI‘iWEI']ﬂi
QW’]NT’IWJN‘WTJVI&I’]&EJ




obese patients (n=41)
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Table 15 Multiple Regression Equations predicting pharm\ ﬁ based on general demographic data for overweight/
S

/:'_’.i_
Eq No. Dependent —— ) )
Predictors S R’ R
variable N
Ny
1 Crw = -119.153+3.242 DoSe (mg )5 (m?)-20.025 Male 0.619 0.657
2 (mg/1) -70.391+3.204 Dosefmg/jé/d 55 \Welght (kg)-17.785 Male 0.610 0.649
3 -73.821+0.046 Dose ffia/dé) AN432.765 BSA (m”?) 0.610 0.649
4 -70.367+0.045 Dose (m@/da +1.090 IBW 0.610 0.649
5 0.043 Dose (mg/day)+1.0 0.573 0.605
6 2.745 Dose (mg/kg/day¥r 1.0 0.485 0.511
7 CL i = 1.597-0.014 Age (year)+0%015 (Joses / 38™Male-0.015 IBW (kg) 0.432 0.489
8 (I/h) 1.692-0.014 Age (year)+0.0004058)n ale-0.017 IBW (kg) 0.430 0.487
| : T p 2
9 1.663-0.014 Ag& 2 s (m) 0.416 0.474
10 2.830-0.014 Age ._w-leight (cm) 0.413 0.471
aal A

11 0.704 -0.012 Age (yie!dr)+0.018 0 0.376 0.422
12 0.707-0.012 Age (yearf(ﬂo Dose (mg/day)+w2 Male 0.348 0.397

ARIAN TN INYINY

[4S)
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Eq. No. Dependent ) )
R’ R
variable \
13 CL g = B8 WMol Dagpose (mg/ciay) 0.513 0.561
14 (mi/kg/h) (m?)+3.935 Male 0.512 0.561
15 eig t (kg)+3.498 Male 0.494 0.544
______ A
16 \00\ B Dose (mg/day) 0.492 0.543
17 Wo/day) 0.328 0.378
18 0.294 0.329
19 10.348-0.148 Age (year)+0.004 : 0.237 0.275
e AW
20 C,.= -7.607+0.010 DgSY (] Hadf 0.645 0.672
h ™
21 (irh) -9.009+0.686 D%m ‘ 0.578 0.599
oL 43
22 oL, = 2.369-0.024 Age <y§%r>+o. i 0.354 0.387
23 (I/h) -0.152 Age (year)+3.746 Albumin (gm/dl) as 0.272 0.309
24 ClL,= 58.810 ‘ﬂ {; ﬁEW | 0.304 0.356
25 (m/kgrh) 60.881 Aligygnin (m/d)-2.023 Age (year)-2.447 Height 0.297 0.350
26 0.209 0.248

€S
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CHAPTER V
DISCUSSIONS

W4
The power of each data a ’% ing Primer of Biostatistics: statistical
software program versi Su ﬂ analysis1 and analysis 2 which
o @ence of pharmacokinetic

e analysis could provide

independent  t-test
parameters betw

power of the test

> formulation on

valproate cleara agin; entragon Iosychlatricygatients: analysis based on

\ \
\ 1

In Table 5, few vari : ‘significant differen "'.\ pbatWieen the two dosage groups,
) ] \

such as, coffee drinkingfand «SifG co atio "‘ Since they are not affect VPA

pharmacokinetics, theSe vAdablés should Ise ahy effect to the results of our

[1, 101, 104, 117]

study. For sustai ff.-f‘ aSE - I VPA at the steady-state condition,

blood samp{ﬁo Q fﬁf{
t

: -
not result inE e same dosage per

r administration did

day was consuﬁ'jd. eleoﬁ tablet was taken once
|
daily or twice daiy, the same C,__ and C.__ could be obtaine he dosage per day was

total free

kept the same. Thgﬁjings indicated that Iafplateau condition had been reached

AUHTRENIREANT

throuq)ut the dosing inte s highly protein bound to albumin, and this binding
is saturated within the recommenddfl plasma therapeyticoncentration range (&g#100

adid™" 7], nd therefore, its variations in plasma free Tatty acids Can displace from

albumin and affect unbound VPA concentration and clearance.””” Free fatty acids are

known to be increased at the fasting state; plasma sampling strategies may contribute
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to variability in free drug concentrations.[20]However, in this study, plasma sampling at

different times did not show any significant impact on the free drug concentration and

|

clearance when the 1000 mg/day, d
data suggest that the mea ﬁ
groups. Higher CL

total

was consumed in psychiatric patients. Our

i different between the two dosage
//ﬂgroup which is consistent with

-extragtion @LM therefore depends on

19, 71, 75
other reports. [

arestag.pretein binding to albumin is

[118]
total®

saturated, Fu incre ' : lted,in a decrease in C

The mean CL,, in ' ' antly different between the
two dosage g .- | on the liver metabolism
ability. Since V.P Range in hepatic function
was recorded, no ‘.._,."-‘7. difference in CL,, is
expected, a dos , A e ' H"V. .- Uld O&jobtained. In contrast to

the study of Bowdieffet. df tisFetiX efe,” TwhokeRBited significant decrease in
CL,, With increased dosl, and.€xpia b the II”A._ ory of auto-inhibition of CL,, by
':-'1- '@F
higher dose of VPA. "Howaver,=the-samf 3 of Doth studies were small (n=6)
compare to our study (r if;i;",aﬂn: _;f of 500 mg/day to 1000 mg/day
consumed Q € I stuc RC not observed. The
W pterts i o sy i
usual CLME > /Mo/h in healthy adults
and CL, mﬂbe ic @ents using other AED
inducers.””” In ps§chiatric patients from our study, Clw is ap imately 0.41 I/h or 6.15

mi/kg/h.in the 500 (ﬁ roup and 0.59 I/h M% ml/ki/h in the 1000 mg/day group

AULINENINEANG

the c@gé increased, this resulted in less than proportional increases in C,_,_ when the

total

dosage was increased. This sarf® situation did notdfBgur with C,_.. Theref@lig the

WARINTU UV IR

concentration should be more accurately reached. We proposed the therapeutic range

of C. __to be 4-12 mg/l as equal to the total VPA therapeutic range of 45-100 mg/I.

free
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5.2 Analysis 2: study of the influences of both gender and overweight/obese on

valproate pharmacokinetics.
Gender effect

CL, . (I/n) and CL

total free

(I/n) in ma

A
\ lfa ally significant higher than females which
agree with other studieg s Na.C o )ﬁ‘ the larger volume of distribution
(Vd) from larger bod :':, @refore, after standardized for
e — -

statistically signifi i O\ e illsshowed slightly higher CL

total

atients in subtherapeutic

category and low RS Were folndyimialWghgup. Higher CL (mi/kg/h) in

smoking is kn bd also reported higher

glucuronidation (o C sotintfor 50%) in male.” " As a

consequence, C, (m s isignificar yer \; pales than in females and the
o :

percentage of patlent who Aad-the) s Ibtherapeutic level was higher in male

than in female when the th rape!

not reachin{}a'
shown in fe&
h
TIT I

showed statistically significantly higher mﬂ

part to ihe more co‘cﬁabout beauty of femdige

s proposed to be 50-100 mg/l. Even
pirc ntage of ADRs were
results are consistent

with other repo re=dften in female compare to

[0]

Hair | males which may due in

WELINENINEING

L., (/h) and CL

IR

significantly higher C

(I/h) of patientsfifvith BMI= 25 kg/ r OW/OB group) d|d differ

NFUHNTINGIRY

(mg/l)/(mg/kg) and C

free

free

(mg/l)/(mg/kg). However, C_._ (mg/l) and

total free total

Ci. (Mg/l) which should be higher in the OW/OB group as a consequence of lower

clearance showed no significant differences in the OW/OB group as compare to normal
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weight group. These might due to the lower dose (mg/kg/day) of VPA consumed in the

OW/OB group. The lower mean dosage (mg/kg/day) consumed in the OW/OB group

hlgher Ciw (mg/l) and C, . (mg/l) in

total

he confounding of gender effect.

effects including

groups; these might due
difierent BMI groups. Higher
was still within normal range

and did not affect®/PAPla f ) an s M@luding Fu and %free drug.

The results was conéiste . brevious Sitdics with otfler drug preliminary bound to

albumin (phenytoin) ar pt \ ge in protein binding in obese

[33]

patient.
Gender and"cﬁ f
In female (F ] eE2kmst e d CL,.. (ml/kg/h) were

il

;ﬂm s o (ﬁ/l and C,., (mg/l) did not
|
H ignificance, higher C.__ (mg/l) and Cfree( [) could be observed in

total

found in highe

reach statistic

OW/OB female, acﬁ ly, higher peroenta patients in supratherapeutic level and

@ummmﬁmm

among patients were observed.

Rl NI UNIINYIAY

the same direction as in female. CL,__ (ml/kg/h) and CL.__ (ml/kg/h) were lower in OW/OB

total free

but did not reach statistical significance. Higher BMI males received lower VPA dose

(mg/kg/day) which may due to the maximum VPA dose/day had been reached; therefore,
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no differences in C__ (mg/l) and C.__ (mg/l) and its consequence, the clinical effects,

total free

were observed. Higher albumin levels were found in OW/OB patients but Fu and % free

VPA did not showed significantly diff

For patients with BMI < 2 *ﬁ/ /M ct of gender was less obvious and
was not statlst|ca||y vertheles ﬂNere in the same direction as

previously menhone showed ol ' otal and free VPA clearances

t Retyeen different BMI subgroups.

and in turn, hlghero bo 6 A GOnG = ions (mg/l) were observed.

For patients with B \Y .S Bhsignificantly lower CL (I/h)

total

and CL,_. (I/h and higher C,__ without

free free

reaching statisti Wiemale compared to male.

These might cause .': . ‘_‘, e O '. Wl/d) of VPA in fat versus lean
muscle mass; V i - 3els Do Pprtiofthan to lean muscle mass.
Since clearance is N rate "'i_l )nStant (Ke) and Vd, a lesser Vd
results in a lower clear her ‘1' at \‘- 5 per total body weight in female
as compared to male esp -------- ts might be the main explanation for

more obvious OW/OB eff

reason for @

d in female and might be part of the

[121]

ntly re likely to experience

which repj ﬁy
supratherapeutiC drug levels when receiving approximately 15 mg/kg/day of VPA loading

sed on gclua iven based
u dy Wei E‘ﬁ W@lhﬂw he adjusted
welg as IBW + 40% (observed weight-IBW). This might imply that VPA distributed to

the fat mass approximately 40% only*of the amount di stlbdited to the lean muscl

ammnmum'mmaﬂ
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pharmacokinetics. Older aged patie
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5.3 Analysis 3: prediction of valproate concentration and clearance in adult with excess

oWs
CL;.. The results showed “ﬂ"{
predict C

total’ free’ tota
essuq. was

studies. Prior to igati imited=ipiofMmatignon the pharmacokinetics of

weight.

An attempt was made to correlate nu emographic factors with C__, C._, CL

total’ free? total?

tic approaches could be used to
A treated patients with excess
weight. A stepwise a manner similar to other
VPA in adults with.

were important for

free

Since pharmacokingii - incluling : B, CL

regression mode edf og Id ‘p‘; Vo,'L'-.ﬁ-' s for monitoring in this
special population. T@ o - dgé ; " i . hat shows the relationships
of patient factors#nclug lge, albk min, ‘gende \\ u Siz88er weight and dosage on
VPA pharmacokinetighbar f‘.zg:ﬂar‘_ " '-b.\-.‘ s joht.

Practically, C,,, of VPANafter_ ..J:*.‘:‘..f; stai release formulation could be
obtained by direct ‘meaddremen ek 2l in" blood or predict from the

value of CL CL, . of normal

. . L .j-,‘i, _' ]
pharmacokinetic ia'c"'dﬁ;’.—‘.; ,-ﬂ'

(ml/h/kg) and

total” total

adults has ml/kg/h in general

population. idant decline in CL

total

Je d SE in female with excess
L]

weight while th8#decrement were 7% and 4% in male with ess weight compare to

normal_weight. Thgﬂjmgs lead to the

AUBANENTNY

From“uatlons the increased C_._, (mg/l) is influenced by the mcrease in age, weight,

ing of the predlctlve equations for

total

IBW, BSA, gender and dosage Lo‘er Cye WAS foundﬂwale compared to fefial€. In

nts may have some |mpalr hepa IC metabo ism an

these may be the reason of age related increase in C

N

and decrease in CL

total total”

However, those studies which reported changes in C,, and CL,, from different age
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groups compared among neonate, child, adult and elderly. In our study, we specified
the influence of age within the range of adults (18-60 years). Our results had shown the

ase in weight, IBW, BSA which converse to
/ ange in metabolism process which

JIC
e increased CL,, resulting

in the decrease iW i FCye quence of the decreased

increase in C

total

[29, 30, 34]

(mg/l) along with th |

normal theory

affects Ke more than Ke and Vd, any factor such a

ClLw In heavy wej o are related to the
differences of bod Slre) ' and metabolisms. “* '
Factors such 1gdd,been .- S | for prediction of CL,_
which were simi IO oo]j_(a : ot -::' )ed for normal adult and
elderly.""* "# 7 A in CL,,,, (ml/h/kg) in our
preliminary stud J " fference "‘H\.l.-*'--. ke cL,, (/) and CL,
(ml/kg/h) were infl d ~' {ﬁ‘” f.. , I""J,I" , g BSA. Dose, age, gender
were influences C,.. .,-m.i':a.f:i"_ he ~I"-._ ase in age could be explained
with the less functionof h ----------- cess weight patients when the age

increase. Male had Iowerr

Liee IN fen@w ' ?ale.[m]Age, gender,

ich may be the result of the lower

albumin an

Theoritically, fﬂ is . zﬁor the enhance of VPA
dosage. Moreo¥ér, for low extraction ratio drug such as V CL,.., depends on free

total

fraction, (Fu) and n‘r&:learance Cl.) Fuldhe ratio of C,__ over C - Any factor

HUBIENIHEAT

reprﬁwt the hepatic metabolic capacity.
A S|gn|f|cant posmve comelation Ellieen age and C Jf=apn (mg/l) and runve

ﬁ gl I 1ﬁlso ee Vl il E‘
adults and elderly group significant positive correlation between albumin an
(I/h),

(ml/kg/h) were observed in our study which consistent with other previous

free

study. Higher albumin level will cause lower Fu follow by increase in CL,, or CL

free*
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These support the association between liver function and albumin level. Since C, and
CL,, had been reported to be increased with increasing in dosage 12412 therefore,
VPA dosage (mg/day and mg/kg/day) recruited as a predictor in most of the

regression models except d I/h). However, the regression

coefficients (b) betwee age predictor were small which

might due to the re

(I/n and ml/kg/h) and

total

CL,., (I/n). M al e Ons of pharmacokinetic
pProcesses in ge ; liC er sléarances of several drugs
in obese.”” . 7 -. | pendent variables studied
except for CL : . Jlie i i _ e | 8Nt previous reports which

) \ 28, 126
genigenders. : :

Nevertheless,
few papers mentioned ere jere’ C II' pharmacokinetic metabolism
between genders, for exam :...-..;.--.. g ation; one of major hepatic pathway

[23, 123]

for VPA metabolism, is high g‘_,f . ,,{E‘E’? aale.

ﬂNEl’JVIEWIiWEI'Iﬂﬁ
QW’]ﬂ\‘lﬂiﬂiﬂJW}’m&I’]ﬂﬁl



CHAPTER VI
CONCLUSIONS

Analysis 1: study of the imp %
clearance and plasma
therapeutic drug moni -

Y

1

P

9
The results obtaW

ed release formulation on valproate

7 /’ths: analysis based on routine

ta obtained from clinically

patients. These results

Selfer in the design/ adjustment

of dosage r Wwhen the dosage was

increased from Sihicss than proportionally

s i ea: - In contrast, CL, _ was not

increased C,__ of

total free

'H"g_" 0% o/88y groups. Therefore, C

significantly diffg)

free

Ally- nere gsing dosage, i.e., a linear
!
relationship remained within thet'dosage re udied®Since it is the free drug that is

pharmacologically active, it'® : Eet up a therapeutic range for C,_, in

place of C_.,. The on‘r’,‘ji‘r lle I of VPA is aimed for this free-level

therapeutic (rafige e saturation in protein
—-.’’ £

binding of V; A o

Analysis 2: stui@of th venfm'ght/obese on valproate
pharmacokinetiCs.

Gen and O /& ause_some impa n_VPA pharmacokinetics. Significant

deﬁe =g/ hﬁne E’e%/h ;wugvgfj//ﬁséially female.

Fromqleée finding VPA dosage' adjuétment might not be appropriéted to calculated

based on total body weight esSpecially in OW/Oﬁ)atients. Further pr”ective
z

q recommend not to adjust the dosage of VPA according to TBW in these OW/OB female.

Maintenance dose should be adjusted follow the observed C,_,_ and calculated CL

total total”
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Analysis 3:

Our finding demonstrate the predictive multiple regression equations for C

Clas Cli.. These findings must Re jintepreted and applied in the context of the
evidence in the study whic w nigexcess weight, on maintenance VPA
dose and reach stead ;)/4? . Larger sample size and liver
function tests may n the @U”Sé

C

total” free?

AUINENINYINS
RIAINTUNRIINYIAY



CHAPTER VI
THE LIMITATIONS OF STUDY

Limitations of the study in ana Y ‘:M# pact of dosage of sustained release

formulation on valproat a % tration in psychiatric patients:

analysis based on routlne™h tic (wg m@
A e o Rt

[oshigher dosage should be

within the dosage range

carefully interpret ' . )g was done according to
C.. and Advérse drn ighg- further $ue id plah to correlate Gy, and
efficacy.

Limitations of th eS . poth gender and
overweight/obese

The analysis was basg he data of tre3@d with VPA SR. Due to it is
observational study, the cla fication of - SS_weight patients was done with BMI

according to WHO e i yere used to test metabolic

changing iniexcessweight patients—associated-which—may: echfirm and give more

detailed related to 8S.. ve ght lost some of fatty
=  —
oxidation WhiCHHi one major metapofic™pathiway of VPA. implement of specific

methods to measu?hig atic metabolic capacﬂ“ould be plan in future study.

LULANLNINLINT

clear e in adult with excess Welgw

QMIBINTAUNYINEIAY

Factors such as liver function, genetics are interesting factors that might combined into

equation and may provide more accurately predictive equation.
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7
APPENDIX A: Raw data of all ninety nine subjects

No of Date of Age Weight Height BP HR BMI
patients sampling Gender (years) (kg) (cm) (mmHg) time (kg/mz)
1 22/6/2549 124/84 86 22.67
2 22/6/2549 124/85 87 22.67
3 23/6/2549 120/78 92 21.88
4 21/7/2549 . 132/85 80 27.55
5 21/7/2549 | 2 b |  131/65 72 27.55
6 18/8/2549 | . ' ’ 57 mefuo@umP 100/59 71 22.27
7 18/8/2549 | p I sise 09/59 71 22.27
8 25/8/2549 M 121/70 81 16.53
9 25/8/2549 |8 1/71 82 16.53
10 9/1/2 1 111769 69 41.80
11 8/9/2549 E e 6 /59 100 23.83
12 8/9/2; 6 9 100 23.83
13 18/9/2549 F - 134/79 90 24.03
14 15/9/254 24 5 /89 90 21.48
15 15/9/ o4 55 0 136/90 91 21.48
16 26/9/2549 M s 17/91 109 28.37
17 26/9/254 5 7/91 109 28.37
18 26/9/2549 b T (1 0 147/83 73 30.22
19 26/9/2549 || M M \pym— 128/93 87 25.78
20 26/12/254 | : 127/78 77 20.94
21 28/11/255 1 118/76 102 18.43
22 20/10/254 ; 4 165 111/70 77 23.14
23 28/11/255 M e gme— 160 114/70 65 28.13
24 6/10/2549 M JAIY 0 110/68 68 27.34
25 9/2/2550 114[F, 109 21.45
26 / Jdog ) | 104 24.91
27 o2/ ol 0] 83 23.18
28 9/12550 12 80 22.59
29 9/2/2550" E‘Q/m 70 24.61
30 15/9/2549) M 20 65 160 18170 82 25.39
31 28/11/255 M 36 53 156 110/79 65 21.78
32 28/11/255 | 160 110/73 97 32.81
20/111/25° 20.07

11255 | 23.88

, 6111/255| B [ AL 23.24
36“ 12/12/255 M 42 80 165 172/11 105 29.38
37 9/1/2551 M 39‘ 80 165 4 153/10 129 Qg8

27 63 160 112/72 91 24.61

41 8/1/2551 M

42 9/1/2551 M 31 98 165 130/98 79 36.00
43 9/1/2551 M 34 84 165 112/59 83 30.85
44 30/1/2551 M 29 66 165 116/75 91 24.24
45 8/4/2551 M 41 66 165 144/90 94 24.24




o 465 [
AL | £
87 .

P
Y E

Pl ey, 0 4
IVe
52 V

No of patients | Date of sampling Gender Age Weight Height 5P HR BMIZ
(years) (kg) (cm) (mmHg) time (kg/m )
46 8/4/2551 M 46 52 160 127/80 85 20.31
47 22/4/2552 M 72 162 106/57 65 27.43
48 271412552 0 160 111/75 106 23.44
49 28/4/2552 8 165 116/84 91 30.85
50 28/4/2552 50 107/78 78 24.00
51 28/412552. 27 129/79 80 18.37
52 29/4/2552, = le—— 5 - 130/70 91 27.06
53 20/4/2558 | e & | e 127/85 82 17.90
54 29/442559 2. B | ES 109/77 76 21.67
55 29/4/255 % W 126/77 96 23.65
56 ) 2 6 29/79 79 25.00
57 1/5/25 125/78 71 25.39
58 2 52 50 17/73 91 19.56
59 /5/255, /2 4/83 96 30.08
60 1/5/2852 5 126/74 76 21.78
61 2552 31/87 103 33.96
62 1/5/25 1 111/66 80 26.64
63 3/5/2652 F 61 50 100/74 82 27.11
64 44872552 e 7 121/84 84 27.18
65 4/5/25 1 98/69 89 29.43
66 7/5/2 F) 48 1 143/87 107 21.33
67 7/5/2552 ¥ 7 5 132/84
68 23/4/255 ! 5 111/72
69 7/5/2552 = 160 93/56
70 7/5/2552 155 99/63
71 7/5/2552 60 114/78
72 3l fols1
73 .:iiyﬁ
74 3 19J88
75 1aj5/ =889
76 E}]&/ZSSZ 155 ||l 1a31/92
77 45/5/2552 M 50 69 170 "i'.;iﬁlg/es?
78 15/5/2652 F 41 6. 162 93/63
18/5/2552 F 37 66 160 110/73
84 18/5/2552 M 112/85

19/5/
88 19/5/2552 M 40 65.5 162 125/80
89 19/5/2552 F 52 67 160 104/72
90 23/4/2552 F 54 58 155 128/81
91 19/5/2552 M 26 69 170 126/68
92 20/5/2552 M 39 54 157 120/79
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. ) Age Weight Height BP HR BMI
No of patients | Date of sampling Gender 5
(years) (kg) (cm) (mmHg) time (kg/m )
93 20/5/2552 M 32 66.5 172 130/83 89 22.48
94 29/5/2552 F . 34 & 44 154 119/72 101 18.55

95 29/5/2552 151 136/78 83 35.96
96 24/4/2552 152 111/70 73 18.61
97 24/4/2552 180 123/86 91 33.02
98 27/4/2552 167 115/82 106 33.71
99 27/4/25598 108/79 84 24.61
No of Coffee Sm se | MPA do__ — TSITSOZL Sampling -Ir;a?tedfggem
patients | consuming /K at time at (hr)
1 Yes S 0. 9.00 7.45 12.75
2 Yes N 0 9. 00 13.30 18.50
3 No 0 7! 8.00 8.00 12.16
4 No Y. 0 3.3 0 9.00 12.00
5 No s 21.00 11.00 14.00
6 Yes No 0 4 .00 7.50 9.83
7 Yes 000 54 0 10.00 13.00
8 No 0 15 : 7.00 9.30 2.50
9 No No 1500 .00 15.30 8.50
10 No 1000 = .00 9.50 3.83
11 Yes Y ¥ 50— 21.00 7.40 10.66
12 Yes o 5 21.00 9.45 12.00
13 No ~ 9.00 10.10 117
14 No %u 2 7.00 15.00 8.00
15 No Yes 000 | 2 16.00 6.00 14.00
16 No Yes #0007 Jb + 1 19.00 8.00 13.00
17 N - 19.00_ 10.00 15.00
18 e ofo 1| 1000 14.00
19 — ! 9.50 11.83
20 2 10.00 14.00
21 No =il /48,00 9.20 9.33
22 No LIl ves . 1 .@oo 10.30 17.50
23 No ™ No 1000 13.89 2 .00 9.40 2.60

16.25

24 No ‘—b 1000 1429 @l g 2 18.00 8.00 14.00

10.50

1

2
35 Yes No 800 13.11 2 18.00 10.25 16.42
36 No Yes 500 6.25 1 23.00 11.00 12.00
37 Yes No 1000 12.50 2 7.00 11.20 4.33
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No of Coffee : VPA dose | VPA dose Time of Sampling Time from
- : Smoking Frequency | last dose : last dose
patlents consuming (mg/day) (mg/kg/day) at time at (hr)
38 No No 1000 15.38 1 20.00 10.00 14.00
39 No No 1000 21.28 1 22.00 11.00 13.00
40 No No 1 [} ¥ 2 18.00 10.30 14.50
41 No Yes y L2 18.15 10.30 15.25
42 No No 2 19.30 10.15 15.25
43 No Yes® 11, ) 21.00 11.00 14.00
44 Yes B —— &1515=F 18.30 9.15 14.75
45 No B = 7.58 —.___ﬁ_-‘* 18.00 10.00 16.00
46 No ——— 9,624 8.00 11.00 17.00
47 Yes N | 23.00 11.00 12.00
48 No 0 00 11.20 13.33
49 Yes 5. 1 18.00 9.35 15.58
50 No No 0 4.6 00 10.00 15.00
o1 Yes* 0 11.00 14.00
52 Yes 0 1960 3 1.00 9.00 12.00
53 No N 50 4 i 0 9.40 12.66
54 No o 9 22. 11.30 13.50
o5 No Yes 1000 5 0.00 11.15 15.25
56 No N , 750 2 30 12.00 16.50
57 Yes - B 19.00 8.45 12.75
58 No Ko 60R Nraded 6.00 11.10 517
59 No No % 22.00 9.50 11.83
60 Yes 21.00 11.15 14.25
61 No es - 7.30 10.44 3.23
62 No No 1000 | 22.00 8.30 10.50
63 No NO_io 19.00 9.00 14.00
64 Y63 1996™, | 10.15 15.25
65 — J| 1100 14.00
66 Y 8.45 0.75
67 NO="s 2" 9.30 11.50
68 No || No 23.00 9.00 10.00
69 No wdl  No 2000 27.78 3 4200 10.30 3.50
70 No 22.00 11.00 13.00
15.00
12.00
8.17
0.50
76 No Yes 1000
Qe 7 O &5 £ £
LA AN EZD
9 ') vl W S
80 No Yes 500
81 Yes No 500
82 No No 1000
83 No No 500
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No of Coffee : VPA dose | VPA dose Time of Sampling Time from
; : Smoking Frequency | last dose : last dose
patlents consuming (mg/day) (mg/kg/day) at time at (hr)
B4 Yes Yes 500 10.20 1 21.30 11.45 14.25
85 No No 200 17 1 22.00 9.45 11.75
86 No No 1 19.0 1 15.30 9.45 18.25
87 Yes No 1 21.00 10.30 13.50
88 Yes Yes 1 20.00 11.30 15.50
89 No No 2 7% 21.00 11.15 14.25
o0 No i Ca— = = 800 12.00 4.00
o Yes | “pEee— 7.05 f—— 0 00 10.10 14.16
92 No 46300 3.00 11.30 12.50
%2 No Ye 504 21.00 9.25 12.42
94 Yes 0 2 0 11.00 2.00
9 Yes 2 21.00 10.05 13.00
96 No No 0 4.6 00 10.00 16.00
97 No S 9.30 13.50
98 No es o 9.30 9.45 14.25
99 No Y 00 3 it 0 10.30 12.50
&
pgt(i)e(r?;s (mg/lsz)rllzlg/kg (ma. (rer: 9) " mg/el) g6 free VPA Céllﬁ%al CEII;;;;S
1 4.99 voff & 6 0! 21.72 0.37 1.69
2 478 | 4 1 11.61 0.38 3.29
3 1.93 15 = 7.98 1.04 13.03
4 3.56 .68 : 19.22 0.76 3.93
5 450 0.51 4 0.11 11.31 0.6 5.29
6 4.47 0.5548 T 0.12 12.21 0.46 3.74
7 3.41 11,08 0.6 5.4
8 ’ 9 0.65 4.26
9 3 — - '5'.:5 0.67 4.03
10 = & 0.46 5.02
11 3.96 1. 08 | k7.97 0.55 6.92
12 3.65 F_' 0.23 29.96 1.87 0.06 i‘L'_ALG.24 0.6 9.58
13 62.21 6. 0.1 9.71 0.58 5.93
488 1 4 9 3.47
9 9.0 1442 057 3.96
2 9. 128838 7 3.83
4.69
22 3.42 0.54 54.23 8.52 0.16 15.71 0.66 421
23 4.62 0.33 64.12 4.62 0.07 7.21 0.56 7.76
24 472 0.57 67.39 8.17 0.12 12.12 0.53 4.39
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pgt(i)e(r)]fts (mg/l)c/z)r;z'g/kg) (mg/l)cl:gen?g/kg) (ﬁ‘gﬂ‘) (r?]ﬂg;/el) Fu | %iree VPA ibﬁﬂa‘ C(:II7;1)
25 3.60 0.47 87.18 11.48 0.13 13.17 0.62 4.68
26 6.82 0.92 13.49 0.38 2.8
27 7.00 9.6 0.34 3.57
28 3.34 9.93 0.66 6.65
29 7.00 8.2 0.34 419
30 1.66 12.26 1.4 11.46
31 511 9.47 0.37 3.92
32 8.17 7.38 0.37 4.99
33 3.30 7.25 0.63 8.7
34 477 4.65 0.49 10.51
35 4.66 . 15.63 0.47 3
36 2.56 2 15.9 76 1.12 12.8
37 4.83 0 L .0 8.57 0.59 6.93
38 7.98 8 122.77 13! 1.08 0.29 2.63
39 5.2 0 11 12 0.32 2.63
40 2.65 23 2.8 9 8.74 111 12.71
41 3.78 0.2 2360 L, ) 5,92 0.6 10.09
42 3.12 0. ' 6.84 113 16.48
43 2.45 8 8 7 7.47 1.23 16.44
44 2.99 23 =4 7.75 0.79 10.21
45 6.28 0.4 52+ | 0. 6.34 0.38 5.93
46 3.54 018 == 0 0.05 5.17 0.53 10.18
47 7.55 i< v/ 0.06 6.48 0.34 5,27
48 5. 8779 0.39 5.93
49 % ad 0.57 7.4
50 1 7 0.26 459
51 7.68 amal i 8.05 0.23 2.9
52 200l 0.58 0.14 .@4.09 0.57 4.04
53 5.94 0.73 10354 | 12.72 012 | 1229 0.26 211
7.“ 4.88
! 6.7
| 16.8
66 3.83 0.45 59.8 7.02 0.12 11.74 0.45 3.83
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N(_J of Cootal Chree Cootal Ciree Fu % free CLotal Cliree
patients | (mg/l)/(mg/kg) | (mg/l)/(mg/kg) (magll) (mall) VPA (I/h) (I/h)
67 7.54 0.60 4. 2.77 0.08 7.98 0.41 5.17
68 6.22 1.41 | 32462 023 | 22.72 0.37 1.65
69 4.29 0.7 31 / 017 | 17.05 0.6 3.52
70 5.00 e f 7 6.87 0.34 5.01
71 7.17 61.84 g 9 8.81 0.29 3.29
72 4.06 | 102 agu—— 11.93 0.52 438
73 5.13 . - 71!7 o e 11.24 0.5 4.47
74 7.87 68 71, . 67 0.4 4.62
75 5.02 738 . : ; 7.62 0.54 7.03
76 3.22 0 4. ) 0 1 0.56 6.04
77 2.91 0 42. 6.89 0.85 12.36
78 5.49 5 62 09 5 0.43 4.77
79 5. : . . 0.44 6.92
80 8.30 5 - 0 7.02 0.38 5.41
81 11.4 076 4 0.41 6.14
82 6. 1 . 0. 15.91 0.3 1.89
83 7.04 .6 ) 4.7 9 8.91 0.34 3.77
84 4.30 | 0.38 . 3.3 62 0.41 5.36
85 6.04 olds 0. 7.58 0.37 4.94
86 384 | 7 5 6.99 . 9.57 0.49 5.13
87 8.47 o.60 3 2 7 7.06 0.25 357
88 7.89 05 7 7.07 0.3 4.21
89 8.51 0. 0.06 6.37 0.28 4.43
90 3.99 0.3 - 0.09 8.63 0.52 6.03
91 7.93 e .07 7.37 0.31 4.23
92 [ 7.5 0.48 6.69
93 7 J|  oea 6.01
94 . 2 0.67 7.22
95 A= EO) 0.47 4.64
— T
96 7.32)) ' 0.07 | 13 0.21 2.95
97 8,104, 0.61 56.77 4.29 0.08 ﬂe 0.47 6.26
98 13.22 f 1.06 70.33 5.63 0.08 8.01 0.25 3.18
99 4.13 = 3 61.62 0.08 7.95 0.58 7.31

MR TN NN Y



No of CLota Cliree CLota ClLiree Csaliva Albumin
patients | (Ikg/h) (/kgh) | (mikgh) | (mikg/h) (mgl) (gmidi)
1 0.0072 0.0331 71769 | 33.0487 NA 4.20
2 0.0075 0.0646 4.5785 NA 4.20
3 0.0186 . nld P3oks NA 3.80
4 0.0101 . Y | 584484 NA 4.90
5 0.0080 070 4.90
6 0.0080 Y 65" 4.10
7 0.0105 | “009Mmssleid 5001 4 94. 4.10
8 0.0145 0026, ==14.4606 ] 945020 4.00
9 0.015 ). 62 || sos3t 4.00
10 0.0043 450
11 0.00 0. o 4.40
12 0.0098 P57 36 W1 4.40
13 0.009 0.0889 9£001=E o8 .90
14 0. 06 ol 60
15 0.0104 0.0P1 7 2 3.60
16 0.00 46 5.7 73 .80
17 0.0061 0 6,104 7 A /80
18 0.0067 0.0450 6.66 9625 3.70
19 0.00 66 5 907 4.50
20 0.0054 07 [+ N 4.10
21 0.0089 04 47 4.10
22 0.0105 0.0668 4.20
23 0.0078 77 SIS 4.20
24 0.0076 0.0627 - NA 4.70
25 0.0099 0.0755 ; NA 4.70
26 0.0053 ! 4.90
27 51 G

28

29 0
30 0’ =740
31 0.0070. 0.0 NA 400
32 0.0042 0.0594 43852 | 59.4133 L

w
w

0.0109

10.8732

149.9554

w
B

0.0045 0.0405 4.490 40.5354 3.71 4.70

39 0.0068 0.0561 6.7£ 56.0597 ¥ = 3.70
ol

43 0.0146 0.1957 14.6192 | 195.6823 0.13 4.60
44 0.0120 0.1547 11.9826 | 154.6807 0.43 4.20
45 0.0057 0.0899 5.7006 89.8890 NA 4.60
46 0.0101 0.1958 10.1190 | 195.7678 NA 4.20
47 0.0047 0.0732 4.7410 73.1890 NA 4.90

84



No of CLiotal ClLiree CLotal ClLiree Csaiiva Albumin

patients (I/kg/h) (/kghy | (mikgh) | (mikg/h) (mgl) (gmidi)
48 0.0064 0.0989 6.4176 | 98.8779 NA 4.60
49 0.0068 0.0881 6.747 8.1379 NA 4.50
50 0.0049 0.0851 | o4 M Bs74 NA 4.80
51 0.0047 0.0580 9 NA 4.70
52 0.0088 0.06 NA 3.80
53 0.0060 0" 3 A 4.30
54 0.0076 n 16357 ok 82. - 4.30
55 0.0102 EPRg=——10.2303 % 114. R 4.60
56 0.0140 )26 Jo395 || 262, 5.30
57 0.0115 W ' 4.60
58 0.005 0.0 4.80
59 0.0038 48 2 4 4.40
60 0.007 0.0884 11 85 4.30
61 0. 84 9Q/ 40
62 0.0064 0.0gf7 57 1 A 4.60
63 0.00 30 9.2164 54 60
64 0.0830 0 22,979 9, 6 50
65 0.0033 0.0801 3.3 1120 4.20
66 0.009 798l | 9.3 572 4.60
67 0.0048 0598/ - [+ 4.20
68 0.0058 i 0.0 02 A 4.00
69 0.0083 0.0489 g 4.20
70 0.0072 44 4.50
71 0.0050 0.056 - 0.8 3.70
72 0.0088 0.0739 y NA 4.60
73 0.0070 0.062; 61 4.30
74 46

75

76 0% 4
77 - -
78 o.ooﬂ 0. A | Tla30
79 00083 | 0.0088 6.3370 | 98.8233 na (430
80 0.0615 43181 | 615101 NA 4.60

0.0043
L

78.4528

97.6452

56.191
90 0.0090 0.1040 8.9786 104.0094 NA 4.10
91 0.0045 0.0612 4.5159 61.2410 1.57 4.51
92 0.0089 0.1238 8.8525 123.8023 0.36 4.40
93 0.0096 0.0904 9.5659 90.4106 NA 4.70
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No of CLiotal ClLjree CLiotal ClLjree Csaiva Albumin

patients (I’kg/h) (I’kg/h) (ml/kg/h) (ml/kg/h) (mg/l) (gm/dl)
94 0.0151 0.1642 15.1374 164.1923 NA 4.00
95 0.0058 0.0566 NA 4.20
96 0.0049 0.0686 4.00
97 0.0044 4.50
98 0.0027 5.00
99 0.0087 4.50
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APPENDIX B : The effects of gender and excess weight on VPA pharmacokinetics
performed using Two-way ANOVA.

Focusing on both gender and exce ium valproate pharmacokinetics in adults

was to determine their effects on

- _—-ﬂto highly variation in some group and
resul!were pﬂcmx B.

patients is not known. The

valproate pharmacokin

the assumption of Two w
,,-E"""
Results

Atotal of 99 patients witieur

gender and BMI into four
subgroups. Two way A sting' X gle! cess weight on VPA

pharmacokinetic

Dependent va x
ﬂﬂ.
.
Ciol (Mg/) \ fT"i'
Co (Ma/1 per mg/kg) 'h .
C,.. (Mg/l) J \
C,.. (mg/l per mg/kg)
Fu
%free VPA
L (7)Y
CL,, (I koM s
cL,.. () , ¥
CL,,. (V kg/h) :@f
Step 1 Assumpti n. est
1. The distribution of ‘p nt variables of each gro st have normal distribution.

“ﬁﬁﬁmﬂﬂ ﬂﬂﬁﬂ N7

d’

'

Normal welght group (BMI<25 kg/m ) OW/OB group (BMI=>25 kg/m %)

n=58 n=41

Female; n=35 n=23 n=12
Gender

Male; n=64 n=35 n=29




One-Sample Kolmogorov-Smirnov Test (n=99)
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Normal Parameters

Dependent variables

Age; years o

Height; cm

Albumin; g

Dosage; mg/d

Dosage; mg/kg/day,

Cyar Mo/l

C oo Mg/l per mg/

Cm ..... m g/l ................... 5 i
C, e Mg/l per mg/k .

Fu I|Ir /

=

Percentage Free VPA

CL,yi /0
CL,,. mikg/h
CL, .ol -
CL._;m il

free

il

Normal
Kolmogorov- | Asymp. Sig. | istribution
irmov Z (2-tailed)  [\as assumed
.760 Yes
- .062 Yes
.087 Yes
224 Yes
8 Yes
00 No
) 248 Yes
59 Yes
.323 Yes
1 020 No
233 Yes
1. .001 No
.600 012 No
1.408 .038 No
3 7 Yes
\ é;] No
! Yes

ﬂummmwmnﬁ

ﬂW']MﬂiﬂJﬂJW]’JVI?J’]ﬂEJ
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Norrmality test of each subgroups by using Kolmogorov-Smirnov Test

R Factors| Gender Normal weight group OW/OB group
’ 5ka/ny’) (BMI>25 kg/m’)
Dependent . i 1
) AN strip@ition p-value Normal distribution
variables S ;
AN : u o assumed
Age; years . = 2057 = = 200 Yes
0 50 Yes
Height; cm e mal [ 0 No
il
e .g01 02 No
Weight; kg Female F .014 No
v LT 2 No
BMI; kg/m2 maidl R 'y 087 Yes
M g 16 No
§
II . *
Albumin; gm/d| mal Yes .200 Yes
!
Ma 200 Yes
Dosage; mg/day dl Female . 7_ - .016 No
.O(?\ No
1
e
Dosage; mg/k { Yes
) 2
s i Yes
Lil
*. This is a lower boﬂﬂ of the true significance i

OW/OB- overwelght/obe

ﬂNEl’)?/IEWI‘iWEI']ﬂi
QW’]NT’IWJN‘WTJVI&I’]&EJ



Norrmality test of each subgroups by using Kolmogorov-Smirnov Test (cont)
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Factors| Gender Normal weight group OW/OB group
kg/m®) (BMI>25 kg/m®)
Dependent
. r iStribution p-value Normal distribution
variables
1 ed assumed
Fe 077 ' ex 37 Yes
Ctotal; mg/l - T = )
200 | 00 Yes
|Fom 00 Yes
Ctotal; mg/l per mg
3 i o} 105 Yes
Fe 3 Yes
Cfree; mgl/l ;
ale 0 Yes
Female .00 113 Yes
Cfree; mg/l per mg/kg )
Mal F Y] 0 Yes
! .
alg’ No 200 Yes
Fu -
Mal 0 022 No
Percentage of Free Female = S .200 Yes
VeR R 046 No
)
o 4 Yes
ClLtotal; I/h ‘
,'.l'. .00 No
H| Female es .@ Yes
ClLtotal; mi/kg/h  ° ;
le .200 IYei .002 No
e e S
CLfreet|
ale 0 1001 0
Female 120




Levene's Test of Equality of Error Variances

Dependent variables F df1 df2 Sig. Equally variance assume
Age; years 4111 .009 No
Height; cm 719 Yes
Weight; kg 3 No
BMI; kg/m2 3 9 No
Albumin; gm/d| % Yes
Dosage; mg/day No
Dosage; mg/kg/day 3 i 1 No
Coor M/l 3 3 Yes
C.o Mg/l per mg/kg 3 95 No
Croer MY/l : 3 0 No
Cieer Mg/l per mg/kg .. : 95- Yes
Fu lré{ 6 Yes
Percentage Free VPA / 1 57 Yes
CL: 1h 5.9 No
CL,: mi’kg/h 3.104 = .030 No
CL, . lh J 2 No

free’

CL,,.; mikg/h )
Tests the null hy&)

Intercept + gender +wBVIg

L) ~

roups. a. Design:

ﬂuEl’JVIEIVIﬁWEI'Iﬂﬁ
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Conclusion of Assumption test for Two way ANOVA (n=99)
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One-Sample Kolmogorov-Smirnov

Test i

Levene's Test
Dependent variables !
ribu Sigf (2- | Equally variance |Two way
Sig. assume ANOVA | Friedman test
Age; years Y% — No Yes
Height; cm —___9.52_1 - Yes Yes Yes
Weight; kg e o No Yes
-
BMI; kg/m2 Ye Yes
J
Albumin; gm/d| 4 Yes
Dosage; mg/day .00 0] No Yes
Dosage; mg/kg/day 844 J Yes
| I.l
C.or My/l .359F 0 Yes Yes
Cprr Mg/l per mg/kg 4 3 Yes
' 4

Cieer Mg/l .01 0 No Yes

Cieer Mg/l per mg/kg 404 Yes Yes
Fu 01 Yes Yes
Percentage Free VPA 012 — VI 8 Yes Yes
CL,. I/n No Yes
CL,,» mi/kg/h _1] Yes
CL,.: I1h ‘ A Yes

; Ir—
CL, .. mi’kg/h i” .0 Yes
B

ﬂuEl’JVIEIVIﬁWEI'Iﬂﬁ

Qﬁ’]ﬂﬁﬂ’iﬂiﬂ%’]?ﬂ&l’]ﬂ&l




Means of dependent variables (characteristics of patients) in each cells.

Dependent vari

Factors Normal weight group

OWI/OB group

Age; years

Height; cm

Weight; kg

BMI; kg/m*

Albumin; gm/dl

Total

(BMIZ>25 kg/m?)
Mean+SD Mean+SD
41.66+11.56
+10.69 | 37.94+10.35
39.25+10.88
155.80+4.75
165.50+6.22
162.07+7.38
58.21+10.18
70.58+16.08
66.21+15.41
23.96+3.98
"-.||l 3080k 32 25.72+5.33
D.62+4.05 25.10+4.95
4.26+0.32 4.28+0.30
4.63+0.30 4.48+0.39
L;L' 4.41£0.37

'

B0, 34427
|

790.00+383.44

795.31+317.19

765.52+327.57

832.93+3

793.43+340.14

13.28+8.04

13.74£6.19

67.39+27.96
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Means of dependent variables (pharmacokinetic parameters) in each cells
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Factors Normal weight group OW/OB group
) ) Total
Geraen® 1 ik BMI<25 kg/m BMI=>25 kg/m
Dependent variables " | | I ! 5 kg/m) ( g/m')
|
II ',.r 5D Mean+SD Mean+SD
| i
¥ (]
6.39+2.29 5.33+1.84
Ctotal; mg/l per mg/kg 5.91+2.94 5.37+2.45
6.05+2.74 5.36+2.24
9.90+8.80 7.65+6.24
Cfree; mgl/l .0T+2.52 5.51+3.24
6.27+4.62
0.55+0.29
Cfree; mg/l per mg/kg - 0.49+0.22
0.51£0.25
m \ §12+0.05 0.10+0.04
Fu /MH"[ 0.09+0.03 0.09+0.03
7 A
m 0.10+0.04 0.10£0.03
11.58+4.85 10.36+4.17
Percentage of Free VPA 9.16+2.69 9.35+2.98
9.87}@-&3 9.71£3.46
o | Female 0.43+0.13
CLtotal; I/h ; il 2408 | 0.56+0.25
-l
+0.28 0.51£0.22
Female 8.06+2.31 6.27+2.10 7.45+2.37
8.17+3.87
“Female 4.94+2.27 4.04+1.61 4.64+2.09
ClLfree; Ilh Mal‘ 5.70£2.72 7.26+4.16 6.41tu

CLfree; ml/kg/h

95.26+45.46

90.68+56.87 93.19+50.58

93.98+41.63

81.68+51.60 88.89+46.17




Two way ANOVA tests of patient’ s characteristics.
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Type Il Sum Partial Eta| Noncent. | Observed

Source Dependent Variable | of Squares df Mean Square F Sig. | Squared |Parameter Power’
Corrected Model  Age; year 639 144 .055 5.5644 466
Height; cm .000 .399 63.117 1.000
Weight; kg .000 575| 128.348 1.000
BMI; k(_:j/m2 .611 149.188 1.000
Albumin; g pT— 154 17.357 .943
Dosage; mg/da; .016 1.586 155
Dosage; mg/kg ‘ 066 6.734 552
Intercept Age; 9251 1174.838 1.000
Height; cm .999|64430.123 1.000
Weigpii#g .974] 3539.965 1.000
BMI; kg/m’ .983| 5597.795 1.000
Albu ’ T am/dl .993]13652.177 1.000
Dosage; mg/g .000 .830| 465.147 1.000

A
Dosage; mg/kg/da j .000 .794] 365.726 1.000
Gender Age; year .093 .029 2.875 .389
Height; cm .000 .382 58.716 1.000
Weight; kg .204 24.356 .998
: .028 2.711 .371
.082 8.525 .824
.001 .050 .056
73.443 .020 1.977 .285
BMiIgroup 250.106 144 .022 2.167 .308
¥ .887 :00 20 .052
g 76107494 .000 .43 072 1.000
BMI; kg/m” 1134.416 ‘ 1134.416 1@ .000 .549]  115.490
g Ibu
q ansa oftlay 2 .0
' Dosage; mg/kg/day 137 .023 2.254




Two way ANOVA tests of patient’ s characteristics. (Cont)
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Type Il Sum Mean Partial Eta Noncent. Observed
Source Dependent Variable | of Squares df Square Sig. Squared Parameter Power”
Gender * BMIgroup Age; year 8.6 785 .001 .075 .058
Height; cm 1935 .000 .007 .051
Weight; kg 123 .025 2.416 .337
BMI; kg/m2 — 1 15.£ .216 .016 1.553 234
— .
Albumin; gmi/di=_ 1 48 .040 4.002 .508
Dosage; mg/da 7 1 ? 1 420 .007 .656 126
D " ma/kg/ 3 i .010 943 161
Error Age; V. & "
Height; cm 0
(] 988 308 4.15
BMI; kg/m? 39&& :
Albumifi#gm/dl 4 11.27 119
Dosage; mg &\
Dosage; mg/kg/d 352
Total Age; year
..............
Height; cm 26057
i,
-
% J
= =
e i
..... -
, mg/kg/day 19399.142 99
Corrected Total Age; yea‘ n 11604.687| 98

gl

g

a. R Squared = .055 (Adjusted R Squared = .025); b. Computed using alpha = .05; c. R Squared = .399 (Adjusted R Squared = .380); d

= .575 (Adjusted R Squared = .561); e. R Squared = .611 (Adjusted R Squared = .599); f. R Squared = .154 (Adjusted R Squared = .128); g.

:d = .016 (Adjusted R Squared = -.015); h. R Squared = .066 (Adjusted R Squared = .037)




Two way ANOVA tests of pharmacokinetic parameters.
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Type Il

Sum of Mean Partial Eta] Noncent. |Observed

Source Dependent Variable Square F Sig. Squared | Parameter Power’
Corrected Model  Ctotal; mg/! 2.554 .060 .075 7.661 613
Ctotal; mg/I per1m - .452 .068 .072 7.356 594
Cfree; mgl/l -.- o = .018 100 10.575 768
Cfree; mg/l © mgikey ¥ .013 107 11.376 .801
Fu e 222 .045 4.469 .383
Percentage Fre 9 3 4 .226 .045 4.430 .380
CLtot 6 l 8 2 124 13.476 .869
CLtotal; mi/ 4 - 2 .305 .037 3.677 319
5891 A17 12.529 841
ClLfree; miff 8?:?% ¥ 3928 9 136 .056 5.680 476
Intercept Ctotal; ; /I ! j'7’014. 014,28 7 00 .857 571.424 1.000
alk %b\ 50.384 9 .000 .848 528.937 1.000
Cfree; mg/l 39; .333 2 .000 676 198.332 1.000
Cfree; mg/l per fa/kg ! 437.189 .000 .821 437.139 1.000
Fu p g 703.724 .000 .881 703.724 1.000
Percentage .OO%,.H .883 713.965 1.000
:) .825 447.972 1.000
0 J 817 425.209 1.000

—
CLfreﬁ;ll 4.341 | K0DO 743 274.341 1.000
L

CLfree; mi/kg/h 601410.985 1| 601410.985| 289.857 .000 753 289.857 1.000
Gender Ctotal; mg' i 3881.552 3M 6.783 11 .067 6.783 732
11 .063
187 793
3.567 464

3.1 41
CLtotal; I/h .390 8.529 824
ClLtotal; ml/kg/h 19.889 1 19.889 1.713 194 .018 1.713 .254
Clfree; I/h 83.198 1 83.198 8.995 .003 .086 8.995 .843
CLfree; mi/kg/h 6075.623 1 6075.623 2.928 .090 .030 2.928 .395




Two way ANOVA tests of pharmacokinetic parameters. (Cont)
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Type Il
Sum of Mean Partial Eta] Noncent. |Observed
Source Dependent Variable Square: F Sig Squared | Parameter Power”
BMigr Ctotal; mg/l I .301 584 .003 .301 .084
Ctotal; mg/l per 81 .008 .071 7.281 761
Cfree; mg/l 8 1 197 .017 1.685 .250
—— &I 1 -
Cfree; mgl/l 2 - 1 — .003 .090 9.379 .858
Fu = .338 .010 929 159
Per ; Free 148 1 1 .010 1.006 168
CLtotal; | 1] 1 51 1 .016 1.519 .230
CLtotal; ml/k( 2 110 .027 2.595 .358
CLfr!ee' J .270, 5 1 .003 .245 .078
ClLfree; mi/k 7%3 . 5 4 .068 .035 3.410 448
Gender *BMIgr  Ctotal; ]313.45 1313.4 133 .024 2.295 .323
Ctotal; mg/l p g/krj % * 9 507 .005 444 101
Cfree; mg/l I 9 : 9.195 08 .028 .050 5.008 .601
Cfree; mg/l per (o] 6 .108 .027 2.636 .362
Fu "002 2.031 157 .021 2.031 292
Percentage Free - J 160 145 .022 2.160 .307
ai .i,‘ .020 1.964 .284
- e
&t ; .007 634 124
CLfre:l'i;/I1 .035 3.432 450
3975.408 1 3975.408 1.916 .020 1.916 278
Error 54366.595

ClLtotal; I/h

ClLtotal; ml/kg/h

ClLfree; I/h

ClLfree; mli/kg/h

4.339 R
1103.052 95 11.611
878.710 95 9.250
197111.350 95 2074.856
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Source

Dependent Variable

Type Il
Sum of

Square:

Meg@n Square

Sig.

Partial
Eta

Squared

Noncent.

Parameter

Observed

b
Power

Total

Ctotal; mg/I

Ctotal; mg/l per m

Cfree; mg/l

ClLtotal; ml/k 4

Clfreey

ClLfree; ml/k ) ¥ 9

Corrected Total  Ctotal; if

Ctotal; mg/l pi

Cfree; mg/ ]

Cfree; mg/l per g

Fu

Percentage Fr

t“’ i

CLfreﬁ'ﬂ
CLfre

-

I/kg/h 208896.781 98

a. R Squared = .075 (Adj ustef‘ls =.045); b. Computed using alph” c. R Squared = .072 (Adjusted R Squared = .043); d. R

Squa

j. RSqu

£ UHINEN

= 117 (Adjusted R Squared = .089); k. R Squared =.056 (Adjusted R Squared = .027)

ABT

d R Squared
7); uared .037 (Adjusted

ammnmummmaa
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Graphs estimate marginal means and explore the interactions of interested VPA

pharmacokinetic parameters

X-axis reoresents aender

X-axis represents BMI groups
smsmsmnnn  Overweight /Obese ’ I/ Fm="==="" Male group
(== Normal wei ht& Female group

.

—— _’Em Ctotal; mg/

Estimated Marginal Means ofcmin;ﬂ____i- ‘-_-" -
75 007 n‘ 745 = -

% 3 74.46
4 E X
70.007] ", g y
65,007 63. o~
] |
50007 i 5
y, e, -

. . - f e u.mhlwgz.ss
50,007 | - V

3 = ¥, <26 kgl BN =25 kgim2

/

Estimated Marginal Means of mg/l p l'kp Estim e eans

il mg'l per mgkyg

650

6.3 6.387
- If 5.906 0 5.906
550

) 4. — — 4.934
5007 4778 -
i 4778

450§

B 2 E T BMI =225 kgim2
Estimated Marginal Mnn‘: ll
i

1000 i 9.90
o i |
%00 1
800
200
6.47
70 4
9,
o s
™
5, ..., W01
0
Fernale Male EMI<25 kgma2 BMI >=25 kgim2

FRIANNIUARTINETRE
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Estimated Marginal Means of Cfree; mgil per mglkg Estimated Marginal Means of Cfree; mg/l per mgikg

o754 075
0.706 0.706

0607
05857

0507

0457

BMI >=28 kgim2
Fernale -

Estimated Marginal Means of

017 ’
0.1158
0127 b

o011
011

0107

0107 J L h 0.0814
_ gy

0087 T

BMI =026 kgim2

Female

Estimated Marginal Means of Perca a WF - ; £ argi VJ g of Percentage of Free WVPA

11.58

11.007
10607
10,007

4507
16

LT

2.007]

|
BMI >=25 kgim2

Estimated Marginal Means al; lh

Estimated Marginal Means dlﬂl; Ih
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Estimated Marginal Means of CLtatal; mlikgh Estimated Marginal Means of CLtotal; mlkgh

2507

T

Fernake BME ==26 kg/m2
Estimated Marginal Means of
2007
7.26
L
T.o0 Mr""
& 00
00—
4.04
4007 i

T

Female BMI =025 kg/m2

Estimated Marginal Means of CLfree; I

100.007

80.007]

£0.007]

70.00Y

€0.007]

50007

ﬂUEJ’JVIEIVIﬁWEI'Iﬂﬁ
ﬂW’]ﬂV‘IﬂiﬂJﬂm’]’mmﬂﬂ



Comparison of general characteristics and pharmacokinetic parameters using Two way ANOVA (n=99)
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One-Sample

Kolmogorov-Smirnoy,

QRTANMITUAATING

Iy,

Test sifes
Dependent variables I Two way ANOVA Friedman
— —— Sig 2-tailed
Si * =

(2- m (2-talled) o= OW/OB | Interaction | Sig 2-tailed
Age; years 760 0 144 785 306
Height; cm .05 es . e 0 887 935 **.000
Weight; kg .087 es ** 0 **,000 123 ** 004
BMI; kg/m2 4 **.000 216 *012
Albumin; gm/d 40 Ye 04 122 *.048 *013
Dosage; mg/day Y000 . Noj 242 420 .052
Dosage; mg/kg/day 24 i es No .163 137 .334 *.043
Cooar M/ 359 Yes - s = @Al 584 133 230
Cys M/l per mglkg 323 Y - 736  **.008 507 598
Cioor M/ .020 - ** 006 197 *.028 .057
Crreer Mg/l per mg/‘& f}ﬂ 108 360

- e
Fu L h 338 157 *.048
- -l -

ﬂl
Percentage Free VPA LH}Q 318 145 *.041

==
Cls /h .03 No .001 No 221 164 *012
Clows 428 **.007
CL,..; I 0 0 No 21 067 013
Clyee: ml/m 059 Yes ‘.032 No .090 .068 170 ** 022

ific
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