CHAPTER V

DISCUSSION

1. Demographic data
The data were obtained from 29 pediatric patients (girls 45%, boys 55%)

using valproic acid as monotherapy during steady state. Their ages ranged from

3 to 15 years with mean age of 6. 38?}?& ;eirs. In this study the seizures were

not satisfactory controlled in one-fi tients as shown in Table VII.

Among these patients, two W!,'l'\;aiagng;ed 7x-Gastaut syndrome (LGS),

which is a childhood CM" drome that@y medically intractable
andard antiepileptic drugs (Wallace

and unresponsive to f
1990)(12,31). Howe

most commonly used

were classified as syt_&lptomatlc epﬁeps‘S' w 1ch has he ons1dered to be more

difficult to control o ‘the seizure in comparison t ,th idiopathic epilepsy
) :

(12). Therefore, achigement’ of seizure ol in Lrjla_lorlty of the patients

enrolled in this study should not be difficult and was confirmed by the result of

the study that ﬂa u(ﬂh’} %Eﬁ{}%‘ Zw %}f'] ﬂ ﬁ
M 316} M%ﬂ@% S Bl b et for e

alkaline phosphatase and creatinine levels. Alkaline phosphatase was higher

than normal range which is quite common among children and is considered to
be normal if other liver enzymes are within normal limits. Low creatinine levels
might be partly explained by the lesser amount of muscle mass in small
children.(32)
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Valproic acid may disturb function of the liver. Its effects ranged from an
asymptomatic elevation of liver enzymes to fatal hepatotoxicity. According to
Anon 1992 and Powell-Jackson 1984°s reports, there were approximate 11 % of
patients who received valproic acid had transient alteration of liver enzyme
activities. ~ These included elevation of alkaline phosphatase, aspartate
aminotransferase and alanine aminotransferase.(5) Elevations of these enzymes
are generally dosage-related, since "allI' p ients in this study received the
recommended dosage of valproic acid‘ )gfere none had elevated liver
enzymes in this study. Alfhough most'ddverse effects of valproic acid observed

_—
in the patients with CplW ,

able to tolerate these re 1

not severe and-most of the patients would be

e ects. Occasmnally, idiosyncratic reactions
could be serious or eve reatening. It is controversial whether routine

laboratory monitorin can‘id_'ti,fy the patient at risk for serious

reactions (5,16,17). et al 1491 reported that the fulminant and
ik JI-}‘ J"
ccun;ed d\yylg valproic acid therapy was not

il

irreversible hepatic fail
reliably predicted by labor ory,mamtormg,—.m addition, some researchers had
reported that the routine laboratory scregpm_g_ was of doubtful value. Most
pharmaceutical cogggames recommend periodic | laﬁgratory tests during

———

anticonvulsant therapy/ There is also a belief that it is pradent to obtain routine
laboratory monltormg--sJJ during treatment with valpreic acid.(16) Hence,
performing routine, laboratory_tests of serim chemistries and complete blood
count to identify a patient atirisk of developing adverse'effects is still practiced.
However there are specific i issue Wthh must be considered“in monitoring
blood chemlsmes anid analysxs ¢ongcentration of walproic acid; Th&se included
children who are younger than 2 years and patient with associated illness.
Children younger than 2 years are universally accepted that they have higher
risk for hepatotoxicity from valproic acid than older children.(16) Risk of
having adverse effect is also increased in those who had presumptive metabolic
disorders, neurodegenerative disease, or history of previous adverse drug

experiences.(5,16) Any child who developed any symptom suggesting adverse
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reaction must be promptly evaluated. These clinical symptoms included nausea,
vomiting, anorexia, malaise, edema, lethargy or unexplainable recurrent
scizures. These symptoms often occur prior to the alteration of liver functions
and appear to be the reliable indicators of developing hepatotoxicity. (5)
Regarding serum lipid, there were reports that lipid might be altered
during chronic valproic acid therapy. The concentration of lipid observed in the

studied patients, were all within normal l’a,ﬂés This finding was similar to the

results from many studies revealed no levels in patients who took
e

valproic acid from three to-six months. (34-36)
,—-"'""’

Besides the laborato 0 fitoring, clinicians “should aware of chronic

adverse affects of valproi | as weight gain, iremor and alopecia. Body

weight should be monitorgd by weight gain has been frequently reported in

many studies. Increas plght Sfas reported to be associated with an

0 the métease of appetite, the reduction of

Ji'l.t JI'%‘

he i mereas;d}l avallablhty of long chain fatty acid

ikl

increase in fatty tiss
facultative thermogenesi
caused by competition bety emva}proxc acid to serum albumin. This untoward

- _‘..1"

weight gain can sometlme be cpntmlled by F@gmg calorlc intake. (5)

In this study, l‘ﬁ?e_qe were approxir;iately one.-thirci,;‘fL the patients who had
history of febrile convuisions. Febrile convulsions occurred between the age of
1 to 3 years. There were ohly small number of children with febrile seizures
who would de\}elop‘ epilepSy. (37)-There “‘were two childrén who had febrile
convulsionsqud relatives with febr_ilg: sejzure. However, theré'is no evidence
that febrile convuls:én lS associated to epilépsy. There wére réf;orts of genetic
preponderance in children with febrile convulsion. In Thailand it is still not
possible to identify the genetic cause of febrile convulsion at present.
Therefore, association between the febrile convulsions and epilepsy in these two
patients could not be able to be concluded. However, valproic acid is one of the
antiepileptic drugs, which showed good efficacy in treatment of febrile

convulsions. (37)
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2. Total, unbound concentration and free fraction
2.1 Therapeutic concentration

The unbound valproic acid concentrations were classified into over
therapeutic in three patients whose had total concentration in therapeutic range.
They weren’t showed any adverse effects but the clinician will be aware with
them. Although valproic acid levels observed in some patients were above the
therapeutic level but none of the pa‘tieﬁ}é in_this study showed any adverse
effect. There were six patients whose reqh'r’ef_jatal valproic acid concentration
above 100 pg/mL for sei?iii‘e-controlJ There was one patient (patient # 16)
whose trough total VW cnd level. was above 120 pg/mL (unbound

concentration > 15ug/ chieve seizure-control, no adverse effect was

observed. On the other ¢'was-another patient (patient # 25) who still

had seizure despite his totall valproic vel was above 140 pg/mL (unbound
2,

/ &l idd
concentration > 20 pg/m his, impli,ez';. that not all patients taking valproic

t the samdﬂme there was no adverse effect
|

observed in any of these two 'pamints Eeﬂdgls later patlent measurement of

acid will be seizure-free.

concentration above tl're recommended level is necesSary to achieve seizure-

control. In Thai chlldren the total concentration may be achieved to 120 pg/mL

(unbound concentration >15 pg/ml) for seizure control with no adverse effect
that required dosage reduction. (2,38) On the other hand, there were five patients
whose fotal ‘frough. \levels) were isuibsthérapeutic) and ©ne of thém could not
control hér seizures. Considering‘ her unbound concentration were very low
(2.03 pg/mL). In addition, therapeutic ranges were a statistical average of the
concentrations, which were based on relatively small number of patients. These
data were mainly obtained from adults. There were also limited numbers of
studies in children. In general, children require higher doses of AEDs to
achieve the same serum concentrations as adults because of faster metabolism

(5,7,20) and may require higher concentration to control their seizures. (5,7)
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Besides the age of the patient, other variables such as variable in protein binding

and the severity of the underlying seizure disorder must be considered.

2.2 Relationship of total and unbound concentration
Optimal dosage is mainly determined by seizure control.(6)
Measurement of plasma valproic concentration is indicated in many situations.
For instance, in any patient who had recurrent seizures despite of taking high
dosage of valproic acid, determination of% concentration may be a tool
in monitoring patient’s comphance (19 In case where there is suspicion of the

efficacy of the drug, hyen’

will provide more info io

iration obtained. in patlent presenting seizure

- the bt ysician to add second AEDs or change

to other AEDs than to chafigg'thie dosage regimen. In general, pharmacological

effect and biotransformati own {o be more closely related to free drug

h, total leve‘ll f usually determined.(39) Guyot et al

Jﬁr' JI‘J

rrelanon b;?veen free plasma valproic acid and

il

concentration rather th
in 1982 (40) found that
total CSF concentration w b‘gher than;@g between total plasma valproic
concentration and total CSE. c—o‘fcentratgx_:"]?hus it is essential, whenever

possible to estlma];_elthe free level of valproic ac] ac1§ .instead of the total

concentrations. In this/study there was high degree of 1 hﬂjear relationship either
when the total concentfgltlon ranged from 32.96 to 14709 pg/mL, the unbound
concentration ranged, from-2.03,t0.29.3-ng/mL. , The reason_could be due to the

binding capacity. of valproic acid-had not quite*reach'the "Saturation at these
concentratlons Therefore, the graph obtained irtthis study d1d not change into
non-lineat fashlon, as it should “betat higher Concentrations.: However, the
increment of free fraction trended to have markedly increase at higher
concentrations. This finding was similar to that described in previous studies by
Hall et al. 1985, (41) Herngren and Nergardh A. 1988. (42) However, there was
a report by Scheyer et al. 1990(39) who conducted a study in thirty-seven
patients who took chronic valproic acid therapy depicted the nonlinear

relationship between total related to unbound drug concentration. For optimal
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dose of valproic acid, it might be appropriate to calculate from the measured

unbound drug concentration.

2.3 Free fraction
The binding ability of valproic acid to albumin in vivo is a complex
process. According to previous studies, other antiepileptic drugs had effect on
the metabolism and binding capabilityf ky )alproic acid to albumin. (4,5)
Therefore we conducted this study only Qﬂﬁ.hi children who were taking

valproic acid as the single antiepilepticdrug; Table XIII showed both total and
a— _7, ’

free valproic acid con?f;ﬂﬁ/{ at the trough and at 5™ hour after morning

dose. The free fractions ‘a.nvwere‘ alculated and shown in Table XIII . It

ranged from 0.043 to 0.1 is' gonsistedt with the result reported by Kodama
et al. 1996 (39), Kodama et al. | -995(4??8' and Cloyd et al. 1993(9) who found

05 to 0.15, 0.057 to 0.16 and 0.08 to

i

free fraction ranged
0.17,respectively. Com n oi; ‘the n‘iﬁan of free fraction between those
obtained from the trough neéntration Qﬁ{_ﬂmse obtained from the 5™ hour

after morning dose concentrations showed no significant difference. However,

according to previqt§ study the levels obtained lieg(r)x:e the morning dose
(trough) correlate méféclosely to the area under the cu'fVéJ (AUC) which should
be the most reliable estiilrlation of the drug exposure. (44’)

Cramer ¢t palk.,1986- evaluated, the.-albumin-binding. characteristics of
valproic acid ina series”of ‘58 patients with epilepsy. ' According to their data,
VPA-free traction was.approximately 7% at.. 50" pg/mlL, 15%. at. 100 pg/mL,
22% at 125 pg/mL, 30% at “150 pg/mL(45), which 'were similar-to the data
obtained in this study. The free fraction of these three groups of different
concentration range: <50pg/mL, 50-100 pg/mL and >100 pg/mL were 7.1%,
9.8% and 13.46%, respectively. There were significant differences among the
three groups as shown in Table XIV. Higher concentrations resulted in higher
percentage of free fraction, which might imply that saturation was starting to

occur in some aspect. However, in this study, there were two uncontrolled-
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seizure patients whose had very low free fraction considering by total
concentrations (patient #21 : 0.043 at 47.27 pg/mL and # 25 : 0.07 at 144.71 n
g/mL). This finding demonstrated that the realization of unbound concentration,
which is pharmacologically active and is the form that is cleared from the
circulation, would be more benefit in these cases.

The experiment by using mean that varied with total concentrations
predicted free fraction. The mean predlo{}b error and root mean square of the
data from study by Kodama et al. 1995 (v
from the data from study repm'ted by theyer et‘aﬂ‘990 (39), which conducted

smaller than that analyzed

therefore, may be limited in the predictive
dix|IIT)

in different age from thlS

performance of free fracti

2.4 Equation to prediet fre 'Fra;"tio,b 4
From multiple régr
0.0008(total concentration) (™=
from measured total concentra'éiens Clo@ al., 1993 presented the result of
regression analysis of free fracttdever;uswégur-ff = 7.§e° N e e p<0.001

without reported c? clation

v "jhe therapeutic drug
monitoring practice one' usually measures the trough icvel According to this
study, there was better correlation of free fraction versus lower valproic acid
concentration ((F’& 0.411,p<01.001) than® ) vérsus) <higher concentration
(t*=0.034,p=0.510). The result of this study and those reports were not
consistent, with the result reported by Kodama-etal. 1996(33), whogobserved the
plot of the unbound fraction and total concentrations, there was no significant
relationship between them (r =0.004) or second degree (r =0.0024) polynomial

regression analysis.

In this study, minimum relationship between albumin concentration and
total concentrations was found at higher concentrations while higher

relationship was found at lower concentrations. However, considering the slope
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of the graph of relation, increment of free fraction by albumin at higher
concentrations was higher than that at lower concentrations. Valproic acid tends
to have concentration dependent kinetics, which would approach non-linear at
higher concentrations. Based on the data of Patel and Levy, 1979, (46) and
Scheyer et al. 1990, (39) a correlation would be expected between serum
albumin concentration and the free valproic concentration. However, this
correlation was not demonstrated since tﬂf ncentrations obtained in this study
mostly had not approach saturation an !ﬁbumm concentrations of the
patients participated in thtrstudy were all within“the normal range. Valproic

acid trends to undergo sat ! otei binding within the therapeutic range. As

a result, the unbound co it o0 of VPA is much more variable than that of
the total. This may have i 'implicﬁtions in correlation between efficacy

and/or toxicity wit 7 Qonﬁntratlons Patients with hepatitis,

hypoalbuminemia or re sease ﬁmay ny? a free-fraction that was higher than
patients whose do not ha se Scl);nditidég:f“'
3. Pharmacokinetic paramgtex;—s_ ?{
3.1 Total and un_bbund valpronc acld pharmacnkuﬁ(egc parameters
2% P
Elimination rafJ constant and clearance w

Typically, children- metabolize, valproic, acid .rapidly. The means
elimination rate constant oftotall and unboiind valproi¢ acid ‘found in this study
were 0.068+0.03 hr! and 0.103+0.08 ‘hr'l‘, respectively. _The means of total and
unbound véiproic Q(;id clearance ‘after consumed solution ddé;ge form were
12.37+4.16 mL/kg/hr and 101.03+33.39 mL/kg/hr, respectively. Clearance
obtained from this study was inline with those obtained from previous study
reported by Clold et al. 1993, (9). This study was performed in twenty-one
children aged between 2 to 14 years on valproic acid monotherapy and came out
with the total valproic acid clearance varied from 5.3-24.5 mL/kg/hr (14.0+4.7
mL/kg/hr) and unbound valproic acid clearance varied from 56.5-202.8
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mL/kg/hr (118.7443.7 mL/kg/hr). Chiba et al. in 1985(47) conducted a study in
twenty one children who were receiving valproic acid as monotherapy to
compare the steady state pharmacokinetic parameter of valproic acid with that
of the children who were taking multiple antiepileptic drugs treatment. The
clearance was found to be 13.0+4.7 mL/kg/mL in children who were took
valproic acid monotherapy. There were three studies that reported clearances,
which were differ from the clearancef ?%:1 this study. Herngren and
Nergardh A in 1988(42) reported the tot nbound plasma clearances of
valproic acid in seven adUYESU'ents andJyoung adults receiving valproic acid as
single antiepileptic druyp-‘( 2214 82 mL/kg/hr and 125.3+69.2 mL/kg/hr

respectively. Alfonso 0( 8) reported clearance which obtained

Zures-recelved loadmg doses of valproic acid
Boﬁad H. et al. 1995(49) reported mean

from rou‘hne 52 patients measurement to be 21

from two neonate patien

to be approximately 25

b

valproic acid clearanceObtaingc
mL/kg/hr (range,13-42).

adults which may have

h ﬁrst gfudy ’&ﬁ.s achleved in adolescents and young

ower valprdrc'ugﬁd clearance than the younger
children. The second study recorded from\dnl;:-two neonates any way the result

showed younger pa&egmmembnhzed_m&smﬂaﬁecond and third studies

were carried out from tients who received either valprom acid monotherapy or

concomitant with other ADEs, which might interact an\'d induce the clearance of
valproic acid. /Thejclearance of unbound vaiproic acid-was-approximately ten-
fold of total valprcic acid, the relationship was poor since free drug only was
cleared from circulation. The, finding (of this-Study mdrcated that pediatric
patients oyer 10 years-old had no significantly less total and/or unbound drug
clearance than those of the <10 year-old group, which did not support the belief
that clearances of less than ten year-olds children were faster than those of over
ten year-old. (41) However, study by Hall K. et al. 1985(41) reported that

clearance values were not age-dependent.
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The mean total and free clearance from Chrono dosage form were 9.79+
2.21 mL/kg/hr and 96.44+40.25 ml/kg/hr, respectively. This study was found
no significant differences of either total or unbound clearances between solution
and Chrono dosage form, which was the combination of sodium valproate and
valproic acid. After the drug was absorbed into circulation, the kinetic behaviors

were all the same as valproic acid.
\/] ///

The dlstrlbutlonpalprmc "acid i Tﬁntrolled in part by the
¢'drug. More than 90% of the drug is ionized

physicochemical propeM/

at physiological pH. V

Volume of distribution

id/is highly bound to serum proteins. A high
percentage of valproic a; hﬁito:-a‘fbumin relative to tissue proteins and
ionization of valproi€ vac' },Qod lqu»;to the relatively small distribution
volume. This consist
Nergardh A. 1988(42) studigc
the apparent volume of dis 1bu,non‘(“V d) ofﬁ%l valpr01c acid to be 0.150-0.197
L/kg body weight and of freeﬂy,alpfmc aoﬂj";b_,-bc 0.911-1.58 L/kg body weight.

The limited dlstrlhuaonrrvolume calculated from—tetgh serum valproic acid

£id

t repo’t‘ts u{ ?rekus studies. Herngren L and
in séven d'g?lescents and young adults reported

concentration has beé{:_clalmed to be caused by high .d“ cgree of protein binding
in serum of valproic atf‘d. In contrast, the volume of dfstnbutlon from unbound
levels was highérgthan jfromy total |leyels-and, bad Adow- relationship with the
volume of distribution of total drug. This indicates considerable distribution as
well as extravascular binding.of valproic acid., The assumption. that high protein
binding of drug in gencral has @ restrictive infléence on its distribution in the
body should therefore be reconsidered. In such case the distribution volume
based on the unbound plasma concentration may be better indicator of a drug’s
distribution in the body.

No significant differences were observed in volume of distribution of
total and free drug between male and female or prepubescent (< 10 years) and

pubescent (>10 years) patients. This finding agree with a previous research by
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Kodama Y. et al. 1999(50) that suggest that there was no effect of gender and
age on binding characteristic of valproic acid to serum proteins in pediatric

patients with epilepsy.

Half-life

The mean half-life of valproic acid was similar to studies by Chen et al.
2000 (51) (11.71£3.48 hr), by C}g{\&lf/ (9) (total half-life = 11.6+3.9
hr), by Hergren L and Nerg&:é:ﬁ 8 al half-life =11.9+5.9 hr and
t

993
_-#
unbound half-life =6.4iw,8 etal. lwaf-life =12.34+3.1). The
mean half life of free ‘acid in.

h&-\:ﬁy (9.20£5.34 hr) was

significantly shorter (P<0- ife of total valproic acid (11.50+
4.05 hr.), this finding co Heng’?e d Nergardh A. 1988(42). The

unbound concentrations - ter de i %etween 5" hour after

¢ acid levels. Also, the

binding in plasma varied tration of valproic acid, as seen in
high in the present :sltudy, between the lowest and the

highest binding value within the
explain the signiﬁc ermil . unbound valproic acid

compared with that of total valproic acid.

Half-lifepiay bereasori jentsdi2l illshad sei hil

alf-li ilthad seizures while

AU AINY MRy

she was received high dose. Because valproic acid half-life of patient #21 was
h d fed qui i ill be considered t

RN St

adjusttlane al more than increase 4 | EI‘
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3.2 Equation to predict concentration and pharmacokinetic parameters

Total and unbound concentrations

Daily dose was the main predictor of both total and unbound
concentrations, while including the serum albumin could be better predict the
unbound concentration at 5™ hour after morning dose. Since albumin is the

main binding protein of valproic acid. = | f//

—

Elimination rate constant and-Clearance

The elimination of

Loic ac\ci, a highly protein-bound drug, occurs

primarily via hepatic me m and is classified as restrictive, which makes

total clearance dependen ' 'fr‘eeiﬁ:hction and unbound clearance. Thus,

factors affecting either t

1 QIC frie fraction or unbound clearance alter
steady-state clearance. ‘earance -in this study was found to have low
significant positive corrglation w;,th unbolpnh clearance (r*=0.155,P<0.05) by
linear. This finding was ¢ ﬂwt thh the.Wy reported by Kodama Y. et al.
1993(52) who found high relatumshxp b§fwc§n unbound clearance and total
clearance (r= 0. 961@50 001). v

Using multlpi‘é regression, the correlatlon b‘eflween total and free
clearance was defined-as CL, = f1.C], (r =0.462 P<0:05) (Appendix III). This

finding agreed with the prévious, studies, which. suggested.that the total clearance

was determined by‘twe independent’ factors: unbound fraction in serum and
unbound clearance, which is defined as follows:=CL= ff.Cl, (ff:inbound (free)
fraction).(52) So, patimt whose hepatic was dysfunction of had' low serum
albumin should be considered more carefully.

Result of the stepwise multiple linear regression analysis for clearance of
total and free drugs were shown in Table XVIII and XIX. The results revealed
that the daily dose and weight were the most significant predictors of clearance
of total and unbound drug. This is consistent with the results of a previous

study by Cloyd et al. 1993(9). Gidal et al. 1995(53) found a positive correlation
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between dose and total plasma clearance (r=0.61,P<0.001), while an inverse
correlation existed between dose and unbound valproic acid clearance
(r=-0.51,P<0.01). Increase in clearance as the valproic acid dose increases was
found by Botha et al. 1995(46) in adult patients and is consistent with the
concept of concentration-dependent protein binding. However, Alcaraz et al.
1998(44) suggested an increase in clearance as the dose of valproic acid
increases and a decrease in clearance asfplfgs/rpa concentration increases depend
on the age of patient. Although the dependeﬁfyt_)f clearance to age range were
not found in this study. T_'flf‘r_effect of age ol valproic acid pharmacokinetics has
also been investigated yith rying, results. According to some reports,
clearance was inversely%vti‘.:ge (4 8), whereas other studies have failed to

' ewous “studies suggested that the relationship

find such relationship. Howeye

—

between age and valproic aci earance‘gwas non-linear.(5,9) Small distribution

of age of patient populatio and hmltea statlstlcal analyses have precluded a
comprehensive examinatio of ;he fag_t,grs that' influence valproic acid
pharmacokinetics. However, *dge may bef cfbnfound in predicted clearance
models, by some of the studies suggest that“there is the close correlation in the

children between age—_,andmghl._’[hmfom_ﬂm_exmt{mechamsm of any age

related change in valprelc acid clearances is still uncertam

Volume of distribution

From stepwise multiple linear regression analysis volume of distribution
of total and free-drug were-shewn-in TFable XVIIFand-XEX. Theresults revealed
that the trough concentration was the most significant predictor (P<0.001) of
total volume of distribution. This relationship is consistent with the concept: for
drugs that are highly bound to plasma proteins, distribution volume may vary
when plasma concentration is alter because of changes in protein binding. The
model demonstrated significant relationship between total volume of
distribution and free fraction at trough (r* = 0.374,P< 0.05) and at 5" hour after

morning dose (r*= 0.342.P< 0.05). This is consistent with the result of previous
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study, which reported that the main factor contributing to predicting the volume
of distribution was average free fraction.(9) Distribution volume in drug therapy
is useful in calculating loading doses. The concept of loading dose is to rapidly
fill up body compartments to reach a targeted plasma concentration and thus a
targeted concentration at the sited of action. Little information is available about
the used of valproate for acute loading of patients when a rapid increase in
serum level is needed. When loading u ? alculated a volume of 0.2 L/kg is
recommended in both chlldr%nd adul onso I. et al. 2000(48) found
that each 1 mg/kg of mtx}mtlgvalpﬁ)atem the 45-minute and 3-hour

post-infusion serum VW onc ntratlonsr Wrommately 4 pg/mL and

3 pg/mL, respectively ted that these be used to calculate the

loading dose, but the d 'obtam ' from only two neonates who had

received phenobarbit , a mducer) before the loading

infusion. The more ctica, gmp:hcat gf ut_ finding about volume of
distribution (Vd) was thgﬂne ﬂppar t'\lolume of distribution to
approximate the loading OS.é— “for- pe’@ patients who wasn’t received

valproic acid before loadiig. For ‘Eﬁ:«-;ﬁxent who required increased
11 -

concentration to stalp_-je!zure in_paticn s ved valproic acid, the
*J* . -3 WONC . 3
figure from the regression model for valpro olame of distribution might
{

be used to calculate;t{le desirable loadmg dose otJvalprmc acid. However

ments S"ﬁ“Lf ﬁsﬁ"ﬂeﬂ’ﬂ THOTAT ™
mm SADLANPIAPENALL...

life of total valproic acid varied with age, whereas the unbound half-life was
not, it was varied by daily dose. However, the model that could more accurately
predict half-life of unbound drug should have one total drug trough

concentration.
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