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EXECUTIVE SUMMARY

~ This application intends to support the conversion of Depakote DR to Depakote ER if the

Depakote ER doses are 8-20% higher than that of Depakote DR tablets. A dose
conversion table is provided in the label for conversion from Depakote DR to Depakote
ER tablets based on the results from the two studies submitted in this application.

RECOMMENDATION

NDA 20-782 is acceptable from the standpoint of the Office of Clinical Pharmacology
and Biopharmaceutics provided the DSI inspection results are acceptable. For the
conversion from Depakote DR to Depakote ER, the adequacy of data beyond a DR dose
of 3000 mg cannot be established from a pharmacokinetic point of view as only 4
subjects were enrolled at DR doses greater than 3000 mg. This judgement is deferred to
the reviewing Medical Officer.

Labeling changes recommended on pages 14-16 of the review should be conveyed to the
Sponsor.
Labeling comment on page 17 shou]d be conveyed to the Medncal Officer.

Vuz?/c{ /W(O*" H/ /)Z/

Veneeta Tandon, Ph.D.
Pharmacokineticist
Division of Pharmaceutical Evaluation [

Team Leader: Ramana Uppoor, Ph.D.
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In response to the non-approval letter for NDA 20-782, the sponsor has conducted two
multiple dose comparative bioavailability studies with the ER and DR formulations, one
study (M00-232) in healthy subjects and the second study (M01-274) in patients with
epilepsy taking concomitant AEDs. The study designs for these studies were discussed at
length in meetings with the agency prior to conduct of the studies.

In both studies Depakote ER formulation taken QD was found equivalent to Depakote
DR formulation taken BID or TID in terms of AUC, Cmax and Cmin at ER doses 8-20%
higher than that of the DR formulation. In both studies the ER regimen was administered
under fasting conditions, the moming DR regimen was also given under.fasted condition,
however, the latter doses were given under modified fasting conditions.

The following Table shows the results based on agency’s bioequivalence cniteria. Two
one-sided test was performed on log transformed AUC. For Cmax and Cmin one-sided
test was performed on log transformed Cmax and untransformed Cmin. The reviewer
calculated log transformed 90% CI on all parameters and is reported in this Table as well.
The doses evaluated are given in the Table below.

Healthy Subjects:
Regimens Parameter Central Central Point Upper/Lower 90% CI
TvsR Value* Value* | Estimate** . 95%
' Test | Reference confidence
M " (R) bound
1000 mg ER vs. AUC24 1923 1887 1.019 - 0.966-1.075
875 mg DR
(N=33) : ' )
1500 mg ER vs. AUC24 2393 2170 1.103 - 1.068-1.139
1250 mg DR
(N=33) : ‘
1000 mg ER vs. -Cmax 94.01 110.2 0.853 0.892 0.814-0.892
875 mg DR ‘
(N=35)
1500 mg ER vs. Cmax 114.6 1253 " 0914 0.939 0.889-0.939
1250 mg DR . '
(N=33) » -. : ) '
1000 mg ER vs. Cmin 65.32 59.11 1.105+ 1.014 0.997-1.198
875 mg DR ' range
(N=35) (0.53-1.96)
1500 mg ER vs. Cmin 8237 66.11 1246+ 1.164 1.157-1.330
1250 mg DR ) range
(N=33) . (0.71-1.86)

* Antilogarithm of the least square means for logarithms

** Antilogarithms of the difference of the least square mean for logarithms

+ Ratio (T/R) of the Ieast square means

The results show that: ,

e For AUC21: Both 1000 mg ER/875 mg DR regimen and 1500 mg ER/1250 mg DR
regimen are equivalent in terms of AUC as the 90% CI are within the acceptable
bioequivalence limits.
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Regimens | Parameter Central Central Point Upper/ 90% ClI | p-value
TvsR Value* Value* Estimate** Lower
Test (T) Reference (R) 95%
confidence
bound
ER QD vs. AUC24 1551 1559 1.008 0.964- | 0.7575
DR Q8H range 1.055
(N=64) {0.87-1.05)
ER QD vs. Cmax 83.27 92.59 0.899 0.938 0.864- | 0.0001
DR Q8H ' range 0.938
N=64) (0.82-1.09)
ER QD vs. Cmin 45.85 44 82 1.022 0.950+ 0.888- | 0.6149
DR Q8H range range range 1.06
(N=64) (20.1-98.2) (15.5-101.4) {0.28-2.40)

* Antilogarithm of the least square means for logarithms

** Antilogarithms of the difference of the least square mean for logarithms

+ Ratio (T/R) of the least square means

The results show that:

For AUC: The ER QD regimen is equivalent to the DR TID regimen at the evaluated
doses in terms of AUC, as the 90% CI on log transformed data was within the
acceptable limits

For Cmax: The ER QD regxmen is equivalent to the DR TID regimen at the evaluated -
doses in terms of Cmax, as the protocol specified criteria of one-sided 95% upper
confidence bound for the ratio of the Cmax central values were lower than 1.25 and
the 90% CI calculated by the rev1ewer was also within the acceptable limits.

For Cmin: The ER QD regimen is equlvalent to the DR TID regimen at the evaluated
doses in terms of Cmin one-sided 95% lower confidence bound for the ratio of the
Cmin central values on untransformed Cmin were greater than 0.8. The 90% Cl on
log transformed Cmin values calculated by the reviewer were also within the
acceptable limits. The stick plot for individual subject Cmin values for the ER and
DR regimen is given below.

120 - - 90

Cmin (mecg/ml)

FORMULATION
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As we can see from the above table there are very few subjects (N=4) enrolled at doses
higher than 3000 mg. From PK standpoint a total of 4 subjects at DR doses greater than

3000 mg may not be adequate to assess the equivalence of the DR and ER regimen for
doses >3000-5000 mg.

The sponsor’s survey from the Physicians Drug and Diagnosis Audit (PDDA), estimated
that 80% of the adult epilepsy patients with another AED received daily doses of 2000 .
mg/day or less. An efficacy and safety trial (Study M88-194) conducted by the sponsor to
support approval in complex partial seizures indicated that 62% of the subjects had an
average daily dose in the maintenance period of 2500 mg or less, although doses up to
6000 mg/day (=91.2 mg/kg/day) were used. There were 90% subjects who averaged less
that 4000 mg/day, seven subjects averaged more than 4000 mg/day (=60 mg/kg/day). The
maximum epilepsy dose in the current labeling is 60 mg/kg/day.

Based on these historical data there are 20-40% of the subjects taking Depakote doses
greater than 2000 mg/day. Study M01-274 in patients with epilepsy has enrolled fewer
subjects at doses greater than 2000 mg/day. The dose of 3000 mg/day does seem to have
adequate number of subjects, but the other doses have subjects ranging from 1-4.

The adequacy of the number of subjects at the higher doses of Depakote needs to be
evaluated by the reviewing Medical Officer.

Is the Sponsor’s rationale for studying total concentrations of
valproic acid acceptable, glven the nonlinear protein
binding?

The sponsor has déveloped an equation describing the relationship between total and free
concentrations of valproic acid.

Free valproic acid plasma concentrations were calculated from the total concentration for
each sample using the following equation (based on data from Study M98-938; NDA 20-
593, S-006), where the % free valproate increases from about 10% at total concemratlons ’
of 50 pg/ml to 19% at total concentrations of 150 pg/ml

Crree= 0.0009.Crrows® + 0.0527.Crotal

Using this equation it was found out that the predicted free concentrations were not
different from those derived from the analysis of total valproate levels.

For comparison of DR and ER regimens, if AUC are similar, then the two regimens
should produce similar average total concentration (Cavg=AUC/24). Therefore, if the
average total concentrations are similar, then average free concentrations and exposure to
free drug should be similar and equivalent, irrespective of nonlinear protein binding.
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ER/DR. Lincar trend : 05764

ER/DR: 3500 vs 875 mg 0.1010

*for ER AUC vs DR AUC

e The primary test for dose group and regimen interaction was not statistically
significant (p=0.0645)

* A secondary test comparing the ER/DR relative bioavailability between the lowest
(875 mg) and highest (3000 mg) DR dose groups was also not statistically significant
(p=0.1010).

* A test for linear trend with Depakote DR dose on the ER/DR relative bioavailability
was also not statistically significant (p=0.5764)

e The least square mean point estimates of ER/DR relative bxoava:labxhty of dose
normalized AUC ratios for the different Depakote DR dose groups were 0.99, 0.80,
0.84, 0.96 and 0.85 for above 5 dose groups respectively.

¢ Looking at individual Cmins no trend was observed between dose group and low
Cmins for the ER regimen.

What was the effect of concomitant antiepilepsy drugs (AED) in
patients when converting from Depakote DR to Depakote ER
regimen?

Concomitant AEDs are known to induce hepatic microsomal enzymes and may thus
reduce systemic bioavailability of valproate. No specific trends could be determined in
the PK parameters (AUC, Cmax and Cmin) based on coadministered AEDs. The AEDs
evaluated were Carbamazepine (N=15), Topiramate (N=5), Phenobarbital (N=4),

- phenytoin (N=28), Lamotrigine (N=11) and Primidone (N=1). Oxcarbazepine was not

evaluated.

The concomitant AED dose, frequency and the point estimate for the ER/DR relative
bioavailability is shown in the following Table.

Point p- Dose (mg/day) | AED Concentration
Estimate | value ‘ (pg/ml)
AED . Min Max Min | Max Frequency | Percent
Carbamazepine 0.79 0.0001 { 200 1500 ™ 15 234
Lamotrigine 0.93 0.2432 50 400 { 11 17.2
Phenobarbital - 0.87 0.1493 § 120 250 f 4 6.3
Phenytoin 0.89 0.0047 | 150 600 1 28 438
Primidone 1000 | 1000 L ; 1 16
Topiramate 0.96 0.6782 | 100 400 2 5 7.8

*There was one subject of primidone, the subject was classified as a phenobarbital-user since primidone is metabolized to
phenobarbitone after absorption.

Any particular trend is not likely to be observed, as the same enzyme inducing effect of
the AED would be anticipated in both ER and DR regimen. Looking at the individual
Cmin it was found that out of the 20 subjects that had lower Cmin values, 10 were on
phenytoin, 5 on carbamazepine, 2 on lamotrigine, 2 on phenobarbital, and 1 on.
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Are the analytical methodologies for the assessment of valproic acid
adequate? :
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Was the DSI inspection of Study M01-274 satisfactory?

The DS inspection results are expected by the end of November. The acceptability of the
study results will depend on the DSI inspection results

APPEARS THIS Wway
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1 pages redacted from this section of the approval package
consisted of draft labeling
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‘ Cémment to the Medical Officer:

1. In the conversion Table 5, the BE study did not provide adequate number of subjects
beyond an ER dose of 3500 mg. Only 4 subjects were enrolled at doses higher than
3500 mg. The conversion outlined in the Table beyond this dose should be made on a
Clinical basis.

In addition to these high doses there are various interim doses (increments of 250 mg
ER dose) that have not been evaluated directly, however, increments of 500 mg in the
range from 1000-3500 mg has been evaluated with reasonable number of subjects in
each dose group. Hence, the sponsor’s proposal of adding dose increments of 250 mg
up to 3500 mg ER dose in the Dose Conversion Table should be acceptable.

2. Even though equivalence was shown between ER and DR (at AUC, Cmax and Cmin),

the sponsor proposed the following statement ‘Plasma valproate Cyin concentrations
for DEPAKOTE ER on average are equivalent to DEPAKOTE DELAYED-
RELEASE TABLETS, but may vary across patients after conversion. . If satisfactory
clinical response has not been achieved, plasma levels should be measured to
determine whether or not they are in the usually accepted therapeutic range (50 to 100
pg/mL) (see Pharmacokinetics- Absorption/Bioavailability)” When equivalence is
demonstrated such a statement is unusual.

PPEARS THIS WAY
. N ORIGINAL



Study M00-232:

Obijectives:

Comparison of the bioavailability of Depakote ER formulation
(1000 and 1500 mg total daily dose) relative to Depakote DR
Jormulation (875 and 1250 mg total daily dose) in healthy

volunteers

The primary objective of this study was a pharmacokinetic comparison of Depakote ER .
QD regimen to that of Depakote DR BID regimen, with larger daily doses for the ER
regimen. The ratios for comparison were 8:7 and 6:5.

The study design is as follows:

Study Design

Maultiple dose, titration, fasting, open label, randomized, single center,
S-period crossover design

Study Population

N=35 healthy subjects,

Gender:23M &12F [Sequence 1:15M &3F, Sequence 2: SM&9F]
Age:19-55 yrs (mean 36 yrs),

Weight: 59.3-105.3 kg (mean 76 .4 kg),

Race: 30 Caucasians, 4 Black, 1 Asian

Mean age, weight and race were similar for the two dose sequences

Trearment Group

Period:

Extended-Release

Tctal Daily Oose:

CSlayed Release
Tecal Daily Dose:

Day*: -
Con

23 h PK Evaluation:

Al: Depakote ER 1000 mg QD,

A2: Depakote ER 1500 mg QD,

B1: Depakote DR 875 mg given as divided doses BLD(SOO +375 mO)
B1: Depakote DR. 1250 mg given as divided doses BID (625+625 mg),
5-Period, 2 sequence : Equal numbers in two sequence groups as below

FRRE N R T B R Y s

1500 150Img | Taper
1000 mg 1000 mg ]

‘X 1250 nyg X 1250 mg 1 Tages
875 mg 875 ma f

s310 N1 151517 18 nUH'B ‘WRNR
* e L 2N J L 2N 2 L 2K 4

Depakote ER: Lot 67-791-AA-21 for 500 mg
Depakote DR: Lot 65-533-AA-21 for 125 mg, 65-526-AA-21 for 250
mg, 67-709-AA-21 for 500 mg

Dosage and Administration

1000 mg ER given as: two 500 mg tablets at AM
1500 mg ER given as : three 500 mg tablets at AM

875 mg DR given as: one 500 mg tablets at AM and
250+125 mg tablets at PM
1250 mg DR given as: 500+125 mg tablet at AM and PM

Diet:
-Moming doses administered under fastmg conditions

B T et e e .
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Acceptance Criteria
» The range of acceptability for the ratio of the regimen central values should be

) 0.80-1.25 for AUC (90% CI)
o The ratio of the Depakote ER central value to that of Depakote DR central
value for Cmin should be >0.80 (95% CI)

e The ratio of the Depakote ER central value to that of Depakote DR central
value for Cmax should be <1.25 (95% CI)

¢ All these were tested at a significance level of 0.05

Pharmacokinetic Results:

The mean phamiacokinetic parameters + SD (%CV) are given in the following Table:

Depakote Regimen:
PK Parameters 1000 mg ER 875 mg DR 1500 mg ER 1250 mg DR
Test Reference Test Reference
(N=35) (N=35) (N=33) (N=33)
AUC24 (ug.h/ml) 1970 + 102 (20) 1920 +355 (18) 2422 £ 397* (16) 2204 £345 (16)
Cmax (ug/mi) 96.0 + 18.5* (19) 112 £18.0 (16) 116 £ 17* (15) 127 £19.3 (15)

Cmin (ug/ml) 65.4 + 17.5(27) 59.1+12.9(22) " | 822+ 19.1*(23) 66.4+ 14 (21)

Tmax(h) 7.7 £3.3(69) 4.0 £ 1.5(36) 6.2 + 4.1(66) 4.5 +2.7(62)

DFL 0.386 + 0.146* 0.6790 +0.158 0.344 +0.150* | 0.667 +0.171 (26)
(38) (29) Gl '

*Statistically significantly different than reference DR regimen (p<0.05)

The mean pharmacokinetic profiles for the 1000 mg ER/875 mg DR regimen and the
1500 mg ER /1250 mg DR regimen are shown in the following figures:
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It is interesting to note that the mean Depakote DR BID regimen proﬁlé does not show

two peaks.

This lack of or delay of the second peak after the second dose is quite likely due to the
effect of evening meals based on the sponsor’s discussions. The morning dose was given
after a 10 hour fast, where as the evening dose was given under modified fasting
conditions with dosing 3.5 hours after a light snack and dinner | hour after the evening
dose. The DR dosage form is an enteric coated tablet that is designed to resist dissolution
in the acidic gastric environment. Therefore dissolution and absorption of valproic acid

m e e g
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One—sided test for Cmax:

Regimens Parameter Central Central Point Upper 95% 90% CI
TvsR Value* Value* Estimate** confidence
Test (T) Reference bound
R)

1000 mg ER vs. Cmax 94.01 110.2 0.853 0.892 0.814-0.892
875 mg DR

1500 mg ER vs. Cmax 114.6 1253 0914 0.939 0.889-0.939
1250 mg DR

* Antilogarithm of the least square means for logarithms

** Antilogarithms of the difference of the least square mean for logarithms

¢ The ER regimen is acceptable for Cmax based on the protocol specified criteria, as
the analysis for the log-transformed Cmax showed that the 95% upper confidence
bound for the ratio of the regimen Cmax central valués were lower than 1.25

» The 90% CI calculated by the reviewer were also within the acceptable limits.

» The box plots showing the distribution of Cmax for the two sequences are shown

below:

Regimen: 873 mg DR/1000 mg ER

Regimen: 1250 mg DR/1500 mg ER

Crmas (megiml)

e
FORMR AT

e In both regimens the ER has lower Cmax, as compared to the DR.

One-sided test for Cmin:

Regimens Parameter | Central Central Point Lower 95% .| . 90% Cl
TwvsR Value* Value* Estimate* confidence
Test (T) Reference bound
» ®)
1000 mg ER vs. Cmin 65.32 59.11 1.105 1.014 0.997-1.198
875 mg DR ' (0.53-1.96)
1500 mg ER vs. Cmin 82.37 66.11 1.246 1.164 1.157-1.330
1250 mg DR (0.71-1.86)

* Ratio (T/R) of the least square means

e The ER regimen is acceptable for Cmin based on the protocol specified criteria, as the
analysis for the Cmin showed that the 95% upper confidence bound for the ratio of
the regimen Cmin central values were greater than 0.80

* The 90% CI on log transformed Cmin as calculated by the reviewer were within the
acceptable limits for the 1000 mg ER/875 mg DR regimen, but was outside the upper
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Relative B-ioavail-ability:

T ¢ The estimates of relative bioavailability of 1000 mg ER compared to 875 mg DR
regimen was ( ——

* The estimates of relative bioévailability of 1500 mg ER compared to 1250 mg DR
regimen was ——

Overall Conclusions:

* In healthy volunteers for 1000 mg ER/87S mg DR and 1500 mg ER/1250 mg DR
comparisons, equivalence was established between ER and DR for AUC, Cmax and
Cmin. Depakote ER DFL was lower than.Depakote DR DFL.

APPEARS THis way
C¥ 0RIGINA,



Depakote ER: Lot 66-661-AA-21 for 500 mg
Depakote DR: Lot 73-405-AA-22 for 125 mg, 73-370-AA-21 for 250
mg, 72-366-AA-21 for S00 mg

Dosage and Administration

Depakote ER total daily dose was 8-20% higher than the Depakote DR
dose. Each dose was taken orally with 240 ml water, doses
administered is given in the results section. DR doses ranged from 875

mg-4250 mg, however, fewer subjects were recruited at doses greater .
than 3500 mg.

Subjects received drug (ER and DR) from Day 1-7 and 8-14na
CroSSOVer manner

All subjects received all regimens
Concomitant AEDs administered to all subjects.

Diet:

-Morning doses administered after a 10 hr fast and 4 hrs fasting post
dose

-Midday and Evening doses in between meals as shown below

Meal Schedule relative to Day 7 and 14:

Regimen AM Dose Lunch Midday Dose Snack Dinner PM Dose
Depakote ER 0730 1130 None 1700 2100 None
Depakote DR 0730 - 1130 1530 1700 2100 2330

Meal Content was identical on Extensive PK sampling Days, no grape fruit juice allowed.

Sampling: Blood
S =3

Trough Concentrations on Days -1, 3, 5, 6, 10, 12, and 13: 10 minutes
prior to dosing (0 hr) on Study

PK Profile for VPA on Days 7 and 14: 10 minutes prior to dosing (0 hr)
and 1,2, 3,4,6,8,9,10, 11, 12, 14, 16, 18, 19, 20, 22 and 24 hours
post moming dose.

AED Concentrations on Day —1: one sample will be taken for AED
concentration assay only for verifying comphance

Urine None
Feces None
Analysis ForValproxc aCId (VPA): oo ierincimssamc s
po—

as internal standard

Lower Limits of Quantitation
Plasma . Urine
Valproic acid: ccue none
(linear range: ’m‘"““"“"""m

Accuracy and Precision -~ ~=®™===

Critena for Evaluation:

Pharmacokinetic Analysis:

Parameters evaluated were AUC24, Cimax, Cmin and degree of fluctuation (DFL)
[DFL=(Cmax-Cmin)/Cavg; where Cavg=AUC,4+/24]

LT e — el o e mmemee s — I T . LT




The mean (SD) valproic acid pIasrha concentration time profile (N=64) is shown in the

following figure:
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“The mean (SD) pharmacokinetic parameters for VPA at each dose level is given in the

totiowing Table:

Pharmacokineuc Parameters

Depakote AUC,, Crax Caue Tmax DFL.
Total Daily Dose N {pe-/mlj (p/mb) {pg/mL) (h)
DR Formulanon ot 1600.6 96.1 449 6.5 0.790
(312 (248 15.8) (6.6) (0.232)
ZR Formulaton 64 | 16305 868 . 459 T 71 0611
(307.5) (24.9) 20.1) 5.9 ©.270)
875 mg DR 10 1080.2 66.4 . 288 58 0.841
CLAss 3.0y o647 (61 __._..(0213)
1000 mg ER 10 1218.8 64.0 317 104 0524
(369.8) 118.6) {13.6) (8.5) (0.172)
1250 me DR )} 13834 %07 38.4 52 0.763
.................................. Gitdy dsn 19 (62 10.231)
1500 mg ER 1 13716 i I Y S S 0733
(472.1) (23.5) Oy 4.9) {0.400)
App EIA RS THIs




was lower than the DR regimen. However, these dose groups had fewer subjects (1-4
in total). '

e Mean DFL was lower for ER regimen at all doses.

» The test statistic for period effects was only significant for Cmax (p=0.0455) and not
for the other parameters for the ER and DR comparisons.

¢ Total Variability (%CV) in the PK parameters is given below:

Parameter Depakote DR Q8H (n=64) Depakote ER QD (n=64)
AUC . ' 27 31
Cmax 26 28
Cmin 35 ' 44

Statistical Results:

Two one-sided test for AUC24:

Regimens Parameter Central Central Point 90% CI p-value
TyvsR Value* Value* Estimate**
: ) Test (T) | Reference (R) _
ER QD vs. AUC24 1551 1539 1.008 0.964-1.055 0.7575
DR Q8H range
(0.87-1.05)

* Antilogarithm of the least square means for logarithms

** Antilogarithms of the difference of the leasl square mean for logarithms

* Two one sided test based on log transformed AUC24 showed that the Depakote ER
QD was equivalent to Depakote DR Q8H with respect to AUC24, since the 90% CI
were within the 0.80-1.25 range. ’ _

e The box plots showing the distribution of AUC24 for the two formulations is shown
below: )

Regimen: DR Q8H/ ER QD

e The DR and ER regimen have an oveflapping range of AUC24 values.

- L eem o . e T e e e S i L e e e e e




The parameter Cmin was not log transformed by the sponsor as the data showed that
the logrithm of Cmin had a less symmetric probability distribution than the
untransformed data. '

The ER regimen is acceptable for Cmin, as the analysis for the Cmin showed that the
95% lower confidence bound for the ratio of the regimen Cmin central value was
0.95, which is greater than 0.80, as specified in the protocol.

The mean Cmin for the ER was not statistically significantly different from the mean
Cmin of the DR product.

The 90% CI on log transformed Cmin as calculated by the reviewer were within the
acceptable limits (0.88-1.06) for Cmin

On Discussions with Dr. Don Schuirmann, Division of Biometrics, it was found that
the sponsor’s method for calculating 90% CI on untransformed data is not acceptable
and methodology of LOCKE based on Fieller’s theorem should be used. The program
was provided by Dr. Schuirmann and was run by the reviewer. The 90% CI based on
this method was 0.95-1.09 and was within the acceptable limits for BE testing. Thus
equivalency in terms of Cmin was established based on all three statistical criteria, as
shown in the following Table. : '

Statistical Tests for Cmin:

Statistical Criteria Confidence bound or
Confidence Interval
One-Sided Test (Untransformed Data) 0.95
Lower 95% Confidence bound 1 :
Two-sided Test (Log-transformed Data) 0.88-1.06
90% Confidence lnterval .
LOCKE’S Method (Untransformed 0.95-1.09
Data)
'90% Confidence Interval

s The box plots showing the distribution of Cmin for the two regimen is shown in the

following figure and the Stick plots show the individual differences in Cmin:

Regimen: DR Q8H/ ER QD

Cmin (mog/ml)
8




2125 3 4.7
2250 4 6.3
2500 4 6.3
3000 8 12.5
3500 1 1.6
4000 2 3.1
4250 1 1.6

To investigate whether the bioavailability of the Depakote ER formulation relative to that
of the Depakote DR Q8H changed with the Depakote DR dose, two approaches were
taken by the sponsor:

1. A regression analysis was conducted on the ratio of dose normalized ER AUC24 to
DR AUC24 values. The regression model included effects for sequence and total
daily DR dose. The results showed that the bioavailability of Depakote ER relative to
Depakote DR was independent of the total daily Depakote DR dose (p=0.3041)

2. An analysis was conducted on the natural loganthm of dose normalized AUC24 using
an ANOVA after collapsing the total daily DR dose groups in the study into sev eral
larger dose groups. The dose groups were:

vi) Low: 875 mg DR; N=10

vii)  Low intermediate: 1250-1375 mg DR; N=15
viii)  Intermediate: 1750 mg DR; N=15

iX) High intermediate: 2000-2500 mg DR; N=12
X) High: 3000-4250 mg DR, N=12 .

The ANOV A model had fixed effects for sequence, dose group, the interaction between

sequence and dose group, regimen, period, the interaction between dose group and

regimen, a random effect for subject nested within the sequence and dose group
combination. '

The ER/DR relative bioavailability as given by the pomt estimate and the p-value is given -
in the following Table

Parameter Point Estimate p-value

ER/DR Relative
. Bioavailabihty .
ER/DR: 875 mg dose group; N=10 0.99 0.8193
ER/DR: 1250 mg dose group; N=15 0.80 0.0001
ER/DR: 1750 mg dose group; N=15 0.84 . 0.0016
ER/DR: 2250 mg dose group; N=12 0.96 0.5368
ER/DR: 3500 mg dose group; N=12 0.85 0.0094
ER/DR: Linear trend ‘ 0.5764
ER/DR: 3500 vs 875 mg 0.1010

e The primary test for dose group and regimen interaction was not statistically
significant (p=0.0645)

e A secondary test comparing the ER/DR re]atlve bloavallablhty between the lowest
(875 mg) and highest (3000 mg) DR dose groups was also not statistically significant
(p=0.1010)."
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No specific trends could be determined in the PK parameters based on coadministered
enzyme inducing AEDs. Looking at the individual Cmin it was found that out of the 20
subjects that had lower Cmin values, 10 were on phenytoin, 5 on carbamazepine, 2 on
lamotrigine, 2 on phenobarbital, and 1 on topiramate. Any particular trend is not likely to
- be observed, as the same enzyme inducing effect of the AED would be anticipated in
both ER and DR regimen.

QOverall Conclusions:

* DR doses of 875-4250 mg have been compared in patients with corresponding 8-
20% higher ER doses, however only 4 patients were enrolled at DR doses greater
than 3000 mg.

¢ ER doses 8-20% higher than the DR dose were equivalent in terms of AUC, Cmax
and Cmin in the dose range studied according to the statistical criteria, with the
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NDA 20-782 | AR 10 K38

Drug Name: Depakote® — {divalproex sodium 500 mg tablets)
Sponsor: Abbott laboratories

Indication: Epilepsy

Type of submission: Original NDA

Date of submission: June. 16, 1997

Reviewer: Rae Yuan, PhD -

This submission is to seek an approval on ~ - formulation of Depakote “— 500 mg
valproic acid equivalent) that is developed to be given either as monotherapy or adjunctive tﬁempy to
patients with various types of seizures. Currently, Depakote is marketed in 3 dosage strengths as delayed-
release (DR, enteric-coated) tablets containing 125, 250, or 500 mg valproic acid equivalent per tablet. In
most patients with epilepsy, Depakote is administered as BID, TID or QID regimens. The ———

. — formulation will allow a once-daily administration with less fluctuation in plasma concentration
than the currently available tablets. Biopharmaceutic studxes that are pertinent to the labclmg change are
mcludcd in this review.

Studyl: Evaluation of the Absorption Characteristics of Two Oral Dosage Forms of Divalproex
Sodium Under Multiple-Dose Conditions (M 95-376)

Background: This is a bioequivalence study that compares the bioavailability of the test formulation to the
reference formulation after multiple dosing. The 500 mg DR tablet, administered q12h, was used as the
reference. The test formulation is the 500 mg — tablet - formulation), administered as 1000 mg )
(2 x 500 mg) q24h. In addition, the study was also designed to evaluate the food effect on new —. ;
formulation. Pharmacokinétic (PK) parameters from the healthy subjects (n=14) receiving ' — Depakote :
_ with and without food were compared with the PK from the same population who received the reference
- formulation without food.

Study Obiective and Design: Sée the Attachment, Study 1.
Résults:

Both formulations were administered for 6 days to reach steady state. Among the PK parameters estimated
on D6, a reduced mean Cmax (85 vs. 99 ug/mt for=— vs. DR respectively) and delaved mean Tmax (16
vs. 4 hr for —. vs. DR respectively) of the “— iablets indicated its - : characteristics. Using
steady-state AUC, ;. (equal sampling in the two dosing interval for DR formulation), the sponsor
demonstrated that test tablets had the same extent of bioavailability as the reference tablets (90% C.1.:0.82-
0.97). However, Cmin of the =——<==———""":tablets fails to meet equivalence criteria with Cmin of the
~ delayed release tablets (90% C.I: 0.71-1.03 calculated by the reviewer; 95% C. L: 0.67-1.07 provided by
the sponsor), when both of the formulations were administered under fasting condition. Two subjects (#5
and #10, see the attachment) were found to have particularly low Cmin value from — tablets, as compared
to DR tablets. Excluding the subject (#10) who has the lowest ratio of Cmin-g/Cmin-p,, the mean value of
Cmin :— was found to be within 90% confidence interval boundary with Cmin DR, though at borderline
(90% C.1: 0.81-1.02). However, FDA’s policy does not allow dropping any subject for equivalence
evaluation. The influence of food intake was such that the confidence intervals for AUC from the:
‘ormulation with food are tighter than that from the reference formulation without food (though
formulation either with or without food were within the 90% confidence interval criteria,
compared to the reference tablets). No statistical difference was found on the new - ..—————tablets
from either with or without food regimen, with respect to AUC. But Cmin was significantly lower under
fasting condition than fed condition. The two individuals who were identified as having low Cmin-
cr/Cmin-dr ratio under fasting condition exhibited Cmin in the normal range under fed condition. The
degree of fluctuation was smaller for the - —tablets, as compared to the reference tablets




(0.52 vs.0.62, respectwely) Further. —— cablets administered with food helped to reduce the degree of
fluctuation, compared to under fasting condition.

Comment:

The study shows that valproic acid — given q24 passes 90% confidence interval to valproic acid DR
given bid with respect to AUC, but not with respect to Cmin and Cmax under fasting condition. The two
subjects who contributed to this failure to meet equivalence criteria had lower concentration from -— ¢ablet
than that from DR tablet throughout 24 hr sampling interval, which resulted in lower Cmin, Cmax and
AUC in’—. than in DR. Moreover, Cmin and AUC of —. product from these subjects under the fed
condition were within the average range as other subjects. Therefore, the lower Cmin under fasting
condition from these subjects is not likely due to an experimental error, rather a formulation performance.
The difference found in— _ pharmacokinetic parameters under fasting condition and fed condition may be
_caused by the food effect on the transit time, pH change or motility change in the GI system.

During the review, the importance of Cmax and Cmin for efficacy and toxicity of this drug was discussed
with the medical officer. It was concluded that the Jowered Cmax of this '— s product,

. compared to that of delayed release product may not lead to severe clinical consequences. Although the
trough concentration in this study is above the minimum effective concentration (40 ng/; fi proposed in
literature (Individualizing Drug therapy—practical Applications of Drug Monitoring, Vol. 2, 1981), it is
believed that maintenance of tréugh concentration at or above the trough levels produced by DR product is
essential to be assured of clinical efficacy. Therefore, although the extent of availability from —cproduct
is similar to DR product, the —.-product fails to achieve trough Ievels produced by DR product.

'Study2: Comparison of the bioavailability of three divalproex sodium regimen in patients
concomitantly receiving enzyme inducing antiepileptic medications. (M 95-401)

Background: Patients with epilepsy often require more than one medication for adequate control of
seizures. The commonly prescribed medications for these patients, such as phenytoin, phenobarbital or
carbamazapine, are known to be potent enzyme inducers, which may reduce the systemic exposure to
valproic acid. This 3-period crossover study was to compare the effects of these enzyme inducers on the
- systemic bioavailability of —. vs. DR formulation in 24 patients (details in the Attachment, study 2) It

. should be noted that some patxents in this study received—formulation as bid dosing.

Study Obiect and Design: See the Attachment

Results: The control-release formulation administered either once or twice daily was equivalent, with
respect to AUC,,,, Cmax, and Cmin to the marketed Depakote which was administered gid to the same
total daily dose. The enzyme inducers, therefore, had similar effects on the  ———————— formulation as
they did on the already-marketed formulation.

Comments:

(1) The study de not evaluate the effect of AED (anti-epileptic drug) on the control-release formulation
PK per se, because there was no control group (which did not take AED) in the study. However, the study
did show that under the influence of AED, the control-release formulation and the marketed formulation

were equally bioavailable.

(2) The study included only two patients on phenytoin (both receiving 300 mg, bid) and two patients on
phenobarbital (one receiving 150 mg tid, one receiving 30 mg QHS), while the rest of the 20 patients were
all on carbamazepine (at various dose). Therefore, the AED in this study should probably be refered to as
carbamazepme treatment

T Z



(3) This study demonstrates that Cmin of — is equivalent to that of DR in epileptic patients, using valproic
acid as an adjunct agent. However, valproic acid has also been approved as monotherapy in patients who
have not been exposed to epileptid drugs. Thus as indicated in the above study, this “— product may not
achieve the desired trough concentrations when used.as monotherapy.

Study3: Evaluation of the Absorption Characteristics of Three Oral’ — .2 Dosage
Forms of Divalproex Sodium Versus an Intravenous Sodium Valproate Formulation (M95-414)

Background: In the process of developing a hydmgei-based formulation of depakote
that allows once daily administration, the sponsor investigatedmabsolute bioavailability of the ‘~=
formulation and the absorption properties by exploring the in vivo-in vitro cormrelation.

Study Obiect and Design: See the Attachment.

Results: A level A-type correlation of in vivo absorption rate and in vitro dissolution rate was established.
The study showed that the absolute bioavailability of the — formulation was 92% and Tmax occurred at
16 hrs afier dosing. This corresponded to the complete dissolution, which was reached at 18 hr in vitro.
Using Wagner-Nelson method and mixed effect model, the mean percent absorbed was found to be highly
(R™=98%) linearly correlated to the in vitro percent dissolved, with a slope approximately equal to unity.

The dissolution specifications proposed by the sponsor are as follows:

Medium orim g S e
» Specnﬁcatlons . o
Time - ) Lower limit (% of dissolved) Upper limit (% of dissolved)
3 ‘ ) n.a U
12 el B
18 T na.

Comment:

The study adequately assessed the absolute bioavailability and in vitro dissolution/in vivo absorption
correlation. No “dose dumping” phenomenon is expected from the — tablets.

Other Studies:

In addition to the above reviewed studies, the sponsor also submitted: : :

study M95-272, a pilot single dose study on 4 ~ tablets including the to-be-marketed (TBM) formulation;
study M95-288, a multiple dose/nonfasting BE study comparing the TBM formulation with moming or
evening dosing regimen to the DR-formu]ag'\% (no difference was found for a.m. or p.m. regimen);



i

study M95-330, a single dose/nonfasting BE study comparing 2 — _ formulation including the TBM; and
study M96-479, a single dose BE study comparing TBM formulation with two additional — formulations.
See the attachment for all the biopharmacentic studies submitted.

COMMENTS to be sent to the sponsor:

1. The proposed controlled-release Depakote 500 mg tablet were shown to be equivalent to the already
marketed delayed-released tablets, only with respect to AUC, but not to Cmax or Cmin. Based on the
individual data analysis, it appears that the failed equivalence in Cmin is due to the formulation
performance. Though the concentration-effect relationship has not be estabhshed, the lower Cmin of
the «~~ product may result in inadequate efficacy of the product. :

2. In the study (M95-401) which evaluated the effect of AED on —formulation bioavailability, the only
AED that is adequately investigated is carbamazepine. This information should be reflected
accordingly in the labeling.

3. The sponsor proposed the methods and specification for Depakote "~ -However, nsing IVIVC (in
vitro dissolution and in vivo absorption correlation), it is estimated that the difference in the
concentrations predicted from the lower boundary and upper boundary of the dissolution specification
ismore than'__ . This range is too wide to be acceptable, according to FDA guidance on dissolution
testing of immediate release solid oral dosage forms.

'~ RECOMMENDATION:

The AUC of -is equivalent to that of DR. Thc Cmax of ’-*"“product is lower than DR formulation, which
is acceptable since it was one of the proposzd objectives of this+— formulation. However, the lowered
Cmin of - failed to meet equivalence criteria to Cmin of DR. Therefore, the valproic acid controlled-
release product is not considered equivalent to the delayed-release product. Please convey the

COMMENTS 1-3 to the sponsor.

Primary Reviewer: Rae Yuan, Ph.D 2% @,\/ Wie(98
Team Leader: Chandra Sghajwalla,_Ph.D GL\W W \o\c,?

Date of Signature:

CC list: HFD-120, HED-860 (Sahajwalla, Malinowski, Yuan), CDR (Barbara Murphy)
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Regimen A: “~———————ormulation lOOO mg q24h administered
under fasting conditions {test)
RegimenB: ‘<~ formulation 1000 mg q24h administered
- 30 minutes after breakfast was served (test).
- Regimen C:  Depakote enteric coated tablet 500 mg q12h administered under
fasting conditions (reference)

Eighteen healthy subjects were randomly assigned in equal numbers to three sequences of

the regimens:

Regimens
Period ! - Period 2 Period 3
A (o B
B A C
C B A

A schedule of the doses and meal times for the three regimens follows.

» Regimen Formulatton  Time of Dose - Breakfast Lunch  Dinner Snack

A Test ™ 6:00 a.m. 800am. 12N 8:00 pm 10:30 pm

B Test wm 6:00 a.m. 530am. 12N 8:00pm 10:30pm

C Reterence DR 6:00 a.m. 8:00 am. 12N 8:00pm 1030 pm
6:00 p.m.

:- DR = Delaved Redease tentenc-coated).

Subjects: The ages of the 11 male and three female subjects completing the study
ranged betwezn 19 and 51 vears imean. 27 vears). their heights ranged from 63 10 74
inches (mean. 69 inches). and their weights ranged from 120 to 200 pounds (mean; 161

pounds).

Blood Sampling: Blood >amplc$( mL) were taken at 0. 12, 24 36, 48, 60, 72, 84
96. 108.4120. 121. l"‘ 123, 1245, 126, 1275, l"9 130.5. 137\133 134 135,

136 3. 138 139.5. 141. 142-5 :md l-l« (hours after the first dose of cach period.

Analytical Methodolog\' Plasma samplcs were analyzcd for valpronc acid using a

oy == method with | B 5 S G R
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Summary

Title: Evaluation of the Absorption Characteristics of Two Oral Dosage Forms of
Divalproex Sodium Under Multiple-Dose Conditions

Objective: The objective of the study is a multiple-dose evaluation of the bioavailability
and plasma concentration versus time profile of valproate from a new oral tablet
formulation of divalproex sodium under fasting and nonfasting conditions versus those
of a commercially available divalproex sodium tablet formulation (Depakote®, Abbon
Laboratories) under fasting conditions. A secondary objective of this study is to evaluate
the bioavailability and plasma concentration versus time profile of valproate from the new

formulation of divalproex sodium under fastihg versus nonfasting conditions.

Investigator: ————

Formulations: The formulations administered were as follows.

1. Divalproex sodium

tabiets (test). NPRO 6980,
Lot 10-263-AR-0+. 500 mg valproic acid equivalents. Potency: 102.9% of
label clam.

Divaiproex sodium delayved release (entenc-coated) tablets (Reference. same as
Derakote. Abbost Laboratories) List 6213, Lot 09460-AA-21. Potency: 99.15%
of label claim

19

Dosing Dates: The first day of dosing of the respective periods were January 19.

February 4 and Februan 20. 1996. respectively.

Study Design: This was a muluple-dose. open-label. three-period. randomized.

. complete crossover study  In each period. a six day regimen was administered with a

minimum of 16 days separating the first doses of consecutive periods. The three

fegimens were:



T The assay method was the same as that used in
. - previous divalproex sodium studies. )
Pharmacokinetic Analyses: Pharmacokinetic parameters were estimated by
( o ’ noncompartmental techniques. The peak observed concentration (Crmax). time elapsed 1o
peak (Tmax). and minimum observed concentration (Cryip) of the last 24 hours (Dav 6) of
each period were obtained directly from the data. If Crnax for the reference occurred after
the second dose of Day 6. Tmay was taken to be the time since the second dose rather than
the time from the first dose. AUCp 24 is the area under the plasma concentration-time
curve for the 24 hours following the morning dose on Day 6 as computed by the linear
trapezoidal rule. Degree of fluctuation (DFL) is defined as
Cave = AUCq.2, divided by 24 hours.

Mean (Standard Deviation L n=]d4

) Ng = chimcn Tm:_‘ Cm;.‘ Cmin AUCO.:J DFL
(hr) (ug/mLy {ue/mly (usshr/mly
Kes )

A 13.6(6.3)" | 80.5 (18.6) | 8.2 {17.0) 1592 (102)~ | 0523 (0.231)

(Crnax - Crnin)/ Cavg- where

15.915) | 85.0 (12.5)° | 554 (13.5) 1709 (276) { 0.432(0.127)«

C 3.6(0.9) 994 (15.7) | 541 (3.1 1739 (332} | 0.625 (0.160)

® Suisucally significantly differeat trom Regimen C. .
Regimen A: Divalproex Sodium —.: 2x500 mg once daily. fasting.
Regimen B: Divalproex Sodiuym ~— 2x500 me once daily. nonfasting.

( - . . Regimen C: Depakote Tablet: 500 mg twice daily. fasting.

Two One-Siccd Tewr. Pracedure for Eaunvalence Asscssmcm. Dav 6 AUC

Relative Bioavailabilitv

Test Reteronor Point Estimare 90% Confidence Interval
A : C ) 0.891 0.817 - 0971
B C 0970 0.850 - l.05_8
-' | a) (A y A B 0918 0.842 - 1,001
. ) d . C, s
: ; ; C"Il " .
%ﬁ‘ ) Z C R . T
g : Ratio of Day 6 Cpyyy Central Values
' ‘j" - //L - 7_\‘6 SE Regimens . ) ~ i ‘
€1 C Tests-Reterence Point Estimate 95% Confidence Interva
o} M A 11bSE TAC 0811 0.743-0.837
v : - BC 0.861 0.788-0.941
2 ~ AB 0942 0.862-1.030
-2 C - N Ty . - :
- vt - 23 7 \l N
[N U4
- ¢ .0 q Rauo of D3y 6 Cpp, Central Values
M0 2665’ grumens - o q0 Z
Tests kcltz:n:: Point Estimate £ 93% Confidence Interval
qﬂf AC 0.817 06731 .ggz (0F cF-Io3)D
: - 0& 144 v ool c 1.026 0.813-1.293
; m = o 8)6; ! '?-}, E B 0.825 0.655-1.040 )
-~  Fe.qoe _ _

byt o35 (13 X o AW
- 1. (;3
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Drug Metabolism, A-50711:17, R&D/96/393 »

A 2 MAs- o =
Summary

Title: Companison of the bioavailability of three divalproex sodium regimens in patients

.concomitantly rccciving enzyme inducing antiepileptic medications (Protocol M95-401)

Inveshgator. The pnnmpal investigator was : R

—

s . The smdy drug was administered bctween
February 12, and March 24, 1996 ' )

Study Design: This was an open-label, multiple dose, randomized, three-period,
crossover study of three regimens of divalproex sodium in 24 epileptic patients who were
otherwise healthy. In addition to divalproex sodium, the patients were also receiving
amiepileptic drugs that are known to induce hepatic microsomal enzymes (e.g..
carbamazepme phenytoin or phenobarbital). During the two weeks preceding the study,
divalproex sodlum total daily doses were adjusted so that they could be divided by 4
using 250- or 500—mg tablets and were given in a BID regimen. On Study Day 1,
patients were randomly divided into six groups of equal size and each group received one
of the six sequences of the following three regimens:

Regimen A: Divalproex sodium _————ln

—— tablet, Formulation B, NPRO
6980N. Lot 10-263-AR-04. supplied in 500 mg dosage strength (potency: 102.9% of
label claim), administered on a once dailv basis with the dose equal to the patient's current
total daily dose of divalproex sodium. '

Regimen B: Divalproex sodium =~ iablet. Formulation B. NPRO 6980N,
Lot 10-263-AR-04, supplied in 500 mg dosage strength (potency: 102.9% of label

claim). administered every 12 hours with each dose equal to half of the patient’s current

-total daily dose of divalproex sodium.

Regimen C: Divalproex sodium tablet (Depakote) in 250 mg (Lot 09-500-AA-21;
potency: 99.1% of label claim) and 500 mg (Lot 09-503-AA-21: potency: 103.5% of
label claim) dosage strengths. administered every six hours with each dose equal to one- -
fourth of the patient's current total daily dose of divalproex sodium.
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AUC values obtained following the administration of the three regimens were
a"cfagc difference between Regimen B and the reference regimen was far from
S’mﬂar 'fhei ificant for AUC: hchver. the difference between Regimen A and the
B _an“:n was marginally significant (p=0.060). For Chnin. the mean for
fefe_“’"ce i statistically significantly higher than the mean of Regimen A (p=0.043)

| chlmcn’B “llas ignificantly higher than that of the reference regimen (p=0.087). The
af’d marg:ll)ac]t:v:c; Regimen Acand the reference regimen with respect to Cpi, was far
tc’lrf:r;::istically significant. As expected, the mean DFL t.cnded tofbc lowc; :'i;ll ;hc
controlled-release formulation (Regimens A and B) than with thc'rc crem;:: ,:the .
Both Regimen A and Regimen B were statistically significantly different om
reference for DFL (p=0.024 and p<0.00] ).

As shown below. the Iwo one-sided tests procedure revealed that Regimens A and B mey
s sho . . : ndB

h ivalence criterion for AUC since the 90% confidence intervals for bioavailability of

the equi : : _ ee o .

Regimens A and B relative 10 that of Regimen C were within the 0.80-1.25 range

APPEARS THIS WAY
08 ORIGINAL
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Patients Enrolled in Study M95-401

,, Table 1. Demographic Data and Dose Information from

 Age  Height Weightt VPA Sequence

Is2¢

Patient  Race Sex Other AED

Number Om)  (em) (kg)' Dosc* Compound  Dose¥ Regimen
101  Caucasian M 27 1753 767 2000 ABC Carbamazepine * 1000 ud
102 Caucasian F 27 1676 87.1 2000 BCA Carbamazepine 1400 ud
103 Cacasian  F 34 1600 644 1000 ACB Cabamazepine 400 b
104t Caucasian M 36 1829 621 1000 BAC Carbamazepine 500 tid
105 Caucasian M 27 1816 862 10000 CBA Carbamazepine 600 ud
106 Caucasian F 46 1664 91.6 3000 CAB Carbamazepine 400 bid
107 Blaak M 26 179.1  75.8 1000 BCA Carbamazepine 800 bid
108  Caucasian F 36 1727 617 1000 CBA Phenytoin 300 bid
1097 Caucasian F 18 1575 758 1000 CAB = Carbamazepine 900 ud
110 Black F 19 162.6 74.8 1000 BAC Carbamazepine 800 bid
11! Caucasian M 32 165.1 735 1000 ACB Carbamazepine 900 tid
112 Caucasian F 33 165.1 535 2000 ABC Carbamazepine 1000 ud
113 Caucasian M 30 1727 767 1000 CBA  Carbamazepine 1200 4d
114 Caucasian F 31 1575 653 2000 ABC Carbamazepine 1800  td
115 Cauvcasian M 20 1765 649 1000 CAB Carbamazepine 600  td
116  Caucasian F 21 1626 67.6 1000 ACB Phenytoin 300 bid
17 Caucasian F 32 1575 558 1000 BCA Carbamazepine 800 ud
1S Caucasian M zz 1829 748 1000 BAC Carbamazepine 400 bid
1y Black F 2% 1523 581 1000 BCA Carbamazepine 1800  bid
120 Black M 21 1765 8355 1000 CAB Carbamazepine 600 ud
121 Caucasian M 29 17853 512 10000 ACB  Phenobarbital 150 ud
122 Caucasian F 22 13214 338 1000 BAC  Phenobarbital 30 QHS
123 Black N 3 1715 B30 2000 ABC Carbamazepine 1200 ud
124 Caucasian A 20 1816 603 2000 CBA Carbamazepine 1200 ud

Mean 2850 foN g 69.8

SD 63 ws 130

Min 190 1523 aas

May 160 91.6

Ve E@(ML*S B

W 62

Pauents 104 and 109 withdrew s5om the study
Total dasly doses (1,73}
Weigtus.at screening

Relative Bicavailability

Regimens Test 1o Reference 90% Confidence Interval
Test vs Reference Esumate®

AvsC 0.934 0.898-0.993

B vs C 0.981 0.933-1.031

* Annlogarithm of the difierence of the least squares means for logarithms.

ArAY TNre. 9 -~

prematurely and were not included in the summary statistics.
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Figure 1. Average (N=22) Steady-State Plasma Concentrations
of VPA Obtained after Receiving Three Valproate
Regimens (Linear Scale)

249

Plasma Concentration (ug/mL)

20 A —O— Regimen A
——X— RegimenB

104 ——{— RegimenC
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ft:‘lmm A: Divalproex sodium — tablets. QD regimen.
i 8imen B: Divalproex sodium " tablets. BID regimen.
£1men C: Depakote 1ablers. Q6H regimen. '



LVR
X
L3
)
Y
| N
Yo,
t
T
R
! »
. ,
) ‘ .
; i
, ,
1.
i
ot
t

L R e £ et el

. :
s et - - et . " XTlY
o— onthd ..1.» . anrha - s e C;L
0 Le'0 00 vsg 08 ¢l AN as
_ L60 1L'0  orrl 88 i N I8 ueajy
" _ dro .o.cx_"co: ) :vE_uMM
X .
...1 ..Jwﬁ Anwama ..“......*E : kwnan. =g o ) KH—A
*_ e ot Tumen R bt . hednd uriN
_ SE0 910 8t x¢ i ..l as
860 90 il 0L o¢r - 1L . Uty .
. dlg BT gy g uemasy
[ TR B haal R Ml xcly
e et e i e utyy
or'0 (o 9LE " 8¢ Y S as
E0'l 650 99¢1 g0l $'6¢€ FIL uTapy
. : DNm .:HG.—. 40 'V :vamuM
w1 Tw/yea 4 W/l w/dd
. 4710 14a FLOHny. ¥ew)  wiwny  xews
i 'MO[3q paist] aJe sonsnels Arewwns sy pue ‘A[aansadsas 'y pue g 'y suaWI3ay 10}
“ L PUB 9 'C S3|qe L Ul pais] are yga Jo s131awesed onsunjoseuwreyd [eNPIAIPUI ] AR oYL
; a :
“ .
o . - SdnPupodewIBYg VA




paijsues st AV 01193ds31 Y UdWIFal 22U A
Srup Joj Wwsunsn{pe Inoyita PUE WM .- %.m o5 §

atp 9outs suswiSal 19qe YO Woq Aq

. Y0} 2ouajeAInba 10j UOHALD 3 uau0d
._ S aspipl yw“_m CREEP
. . i /Qh‘
L . . (pe watwod 3nuq .\ A - 1
3:.?, paisnipe w03 D s ,ww\‘.u&.Tg%ub m ﬁNwM
. — by T
"810'1-£06'0 6560 ~9060°0080 . 1580 Sord w xyw7) PPt
086'0-0L8°0 nNo.o%.?\cu.\ £06'0-96L°0 8+8°0 0w Yy N
o b , SRRV | bS €09 < 35
(€0 -geb?) Tv0'1-926'0 1860 L76°0°L18'0 0L8'0 www 3 pI LR T = tora
‘a - : £00°1-688°0 vv6'0 £76'0-vi8°0 L98°0
Cebpa %ws : . RPN [ a5 pJoL ¢ T sRaha
) _
Q\»ﬁjﬁ\\iﬂ ‘9 nN.& T %56  drewhsd wiod TD 5S6  cwnsg wiod 25U913)ay O1153L 23 W&O,ﬁ P n@ﬁﬁ Q
_ SV U0 paseq i Wy
. . : . | ﬁ%@«w _&{Qu L \w&
. Aujiqejieaeotg aanel3y sanjep (ehua) YEHID jo oney suaunday AV § ) ay E. O
._.. , . [~] QL
' s g TP
_ © (8ON3u348¥) e3loxwdeg 13 ueajbey
i ‘Avp ¥ @d1Ad #3e1qel 4 anyjpos xecidivala i@ uewjboy
i ‘dup ¥ 0OUO #IW{QEY ¥ WNpos xeo0idiealg vy ussiboy o
M 69C°'Y - 66’0 m:..—. N:..o« ISy'Sh [ 24 I P ] .ﬁu\mua. uyag
,_ 99T'y - SIE‘0 ¥86°0 zoL oy LeLroy 41 b} ¥ (qe/bow) u1Bd
_.,b_ R — . , - —— e . .
A TYAYBINT SNYIH " NV3W NYaN K «N3NI03Y +RINIDIY a7avINYA
. SORIATINOD NG6 40 0o1IVY FONBYA43Y L153% 30N3Ya43Y 153l
N 40 BLVHILEZ 40 3IVHILS3 40 3ILVHILSS
i
_~ pusel UJWD BY3 O OF3IvY 30) G[UAI9IUL ®DUSPTIUOD \SE
._ L'Q X1AN3ddY
NN B
¥ 20V4 X1ANALAN L16Y7 £6c/96/a7d
i 1 30¥d XIaNaddv : . 10¥-S6W AQNlLS
: (11L0g-21088Y) 310uvdag
) : . <fuejb evecujsd §2> OTIET FERNLCST

1

LS YL bttt

144

VOLUME 16

NDA 20-782



| s v ———— o — -

* {(@ON3Y¥a43yd)

ejoxedeq 1) uswibey

*Aep ® 90}A1 9307QEY ¥D wnipo’ xe03diwajq 1@ uewjbey
*Aup ¥ 20UO0 PIV[Qe] YD Wnjpos xvoadyeaiq iy ueaybey .

‘#yedreue [eo}3InyavIs Auw U} POpRTIU} 30U exe viep e}y ‘poyaed euo pessjm 329(qns @

T

vanort
B°68¢
ozE*o
980° Y
0Tl Y
141

g 1

e
t'1t
T¥E'O
60T
¥60'1
114

i
Y
L'zt

S¥L°0
T96°0
$50°1

14

e

9°9C
S E8€C
€°69¢
' 6EY
14 [14

e
it
0 LT
T e
1 T TEFL
4 LIt
(128

oo wnayxen

et wn@jUTK
9 LT NAD
S'9Lt as
P TBET uRipen
§'53¢T LY

(44 N

o 144

e . €zl
. (224

1t

0Tt

611

(39

L1t

911

SIT

it

(R34

Il

138

(23

®601
801

Lol

so1

01

01
cot

-~ ol

o0 (qng

e b et

’ ) q ¥ 2 o oy
v - §z-0 DOV PeZfIEAlON - e« « BL-D OON <+ - -

(Tw/B6ow) yz-0 SNV PImIOFEUNIIUA

5 ‘@ ‘Y suewjbey 204 #ONTUA ¥Z ONV POZ}[UMION 8@0Q Pu¥ $Z DAV PIAV sjoadus Tenpyajpul
T erqeL

6'Q XIAN3dd4Y
cec/96/amd

. 10¥-56W AQNLS
(11L05-11088Y) 3LOAV43Q
<fuvib 898°T0Y56W> 9610017

4DNd XIANdIady 1S5Y1
¢ 80Vd XIaNdday

. S N _



PRSP

. * (3ON3Y343Y) e3oxwdag D uawybey
-Awp ® 90}A3 vaB[qe] ¥D wnTpes xeoidywajq g uswjboy
+Aup @ 9DUOC BIS[QEI . UD TNTpOe x003d{ea]g 'y uewibod o
‘gyeAyeuv_Yvo]3isjIvie Aue uj pIpnIouy 3o eiv wiwp wyy ‘pojasd euo peswyw 33efdns 8

r ) . | WREJACR
‘opoh [ ey UnajutH
[ -1 [ &4 9'¥e sAD
8° 1L LLY §'Lt as
Lz 1T S st URIPOK
8280 L tL YL , useH

144 (44 111 N

. ; yeu
I (248

{ , tet
o 1zt
: ozt

. 611

33
3
] 9rY
\ stt
18

£y

1281

1y

01t

o601

801

Lot

301

i _ 501
i $rot
€01

~zel

101

e

> 8 v o> g " 19e{qng
- - b 31 to] ﬂOndﬁaﬂuoz « » “ e v = xwm) > o & =

(a/b6ow) xX9e posJojeuRalun

3

T 3OV4 XIAN3d4AY

'y suemjbey 204 PORT¥A XWWD PRITTFSION ésoq puw xsw) Pyay ajoidies TINPFATPUL
T 91Q%l

§°Q XIaN3ddY
(6€/96/a%

10¥-G6H AQMLS
' . (11L05-11068Y) aloxvddaq
: <fusib 98 TOPS6W> 9610011



. . : ' {3oNF¥IJEY) e3oxwdeq 1D uswyboy

. ) «Aep w @27a3 9331Q®3 3D wnyposd xeoidreatq 18 uesybey

' ‘Aep @ @dUO @3I(QeI WD unyjpos x903d(eaia iV uonyhoy o
rspadreue 1eoy39favae Auw uj pepnIOUY 30U 08IV 3P sy ‘pojied euo pessye 32e8f{qns @

s e i 43 4 v Smmemeeimm S S

' wrintia . siein st - s - uma XK

pory ot i ) s — WNWEUTH

) S it 9°' ¥t LeLy 6°¥E 0°1¢ 0°6¢ SAD
. 110°'0 z10°0 §10°0 [ 3¢ e y°51 as
. teo'o £co'0  6Z0°0 [ 13 LSy s°ov UBTPOH

p TC0°0 5€0°0 1¢0'0 'S 9°s¢ 6t USOH
i : : 44 (4 (4 [ 14 (1% tT N

| : et ) [ 249
v . (241
. (144
. ' (g4
[ . 34
i ﬁ ) ’ 6Y1

eTt
(238
£ 144
ST
[ 299
1341
(4 8¢
1491
, ott
! 9601
" 8ol
’ Lot

90¢

SOl

erat

: [ot
T . tol
. s 1at

o) a Y o 1) ¥ Joefqns
- . BB pesyreBIonN - - P ') 1 T

' (pa/Bow) uTEd pemagjeurayun

o ‘s ..‘ ncaﬁumox Jod senIvh ujud vouﬂﬂcﬁuoz @80Q puv ujwd PYoY U._O.—n:-> uc_av«.a:u-;
i 1 9198l

i : 6°Q XION3AAY

e . £6C/96/a%%
N 1 dbVd XIGN3ddY : : 109-56W AANLS

_ < _ : (11L05-11088V) 310¥Vd3d
: : «fustb 098 T0P56W> 9612011




Drug Metabolism, Abbott-50711:18, R&DPE/425 .
» “hys  mas-gilf

Summary

Title: Evaluation of the absorption characteristics of three oral s :  dosage
forms of divalproex sodium VEISus an intravenous sodium valproate formulation
(Protocol M95-414). ‘

oo between in vitro dissolution rate versus in vivo bioavailability,

Investigator: The study was conducted at ... '_- S et nmnans
~. The study drug was

The principal investigator was.~ «—
administered between 3/12 and 4/2/9,

g Study Pesign: This was a Phase I, single-dose, four-period, nonfasting, open-label,
i _ complete-crossover study. Sixteen healthy adutt subjects (10 males and 6 females) were
I S randomly a.ésigncd in equal numbers to the four sequences of regimens shown below.
|
I

rcgime_n assigned to one-fourth of the subjects in each period.

Regimen A: Divalproex sodium tablets (Formulation G, NPRO 7120N;
Lot 13-316-AR-01; potency=102.2%), 500 mg valproic acid
equivalent per tabjet f “*7777> Formulation B).

Regimen B: Divalproex sodium tablets (Formulation B, NPRO 6980N:
Lot 10-263-AR-04; potency=102.9%), 500 mg valproic acid

TE™ equivalent per tablet (to-be-marketed formulation).
0 | _
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" Regimen " Divalproex sodium tablets (Formulation F, NPRO 7119N; .
T e -.__Lox I3—315-AR-01 potcncy=101 l%) 500 mg valprmc acid
e eqmvalcnt per tablet! oo e & Formulauon B).

: chxmcn D: - Injection valpmatc sodiurn, NPRO 6731N Lot 96—045-AR 500mg -
- ' '_" valpmlc ac1d equivalents per 5 mL per vial (mfcmncc fonnulanon)

Each sub_;ect mccwed a sxngle dosc of 500 mg valproic acid eqmvalent once during each
of the four study pt_:nods. All oral doses were administered with 180 mL of water under
nonfasting conditions. Each intravenous dose was to be infused over a 12-hour period;
the drug solution was diluted with 5% dextrose in sterile water to a total volume of

500 mL. A .one week washout separated the doses of the consecutive study periods.

Blood Samples and Analytical Methodology: Five-mL blood samples were
collected into evacuated heparinized collection tubes prior to dosing (0 hour) and at 1, 2_,
3,4,5,6,75,9,.10.5,12, 13, 15, 18, 24, 36, 48, and 72 hours after the dosing in each

( _ period. The plasma samples were analyzed for valproatc (VPA) conccntranon using a
@ , - validatec = method with " SO :
- /
9 Results: The mean (ijSD) pharmacokinetic parameters of VPA for the four regimens
are listed below.
: pe

Parameter Regimen A Repimen B Regimen C Regimen D

(units) Mecant£SD  Mean+SD  MeantSD  Mean+ SD
Cax (1g/mL) 31.13+935 29744790 3930880 41.80+ 853
Trmax (b) 20.6 5.8 156+ 5.0 85+34  127%05
B@D 0.047 £ 0009 0.047 0.009 0.046 $£0.009 0.046 30.008
AUC.. (ug=h/mL) 1040 + 367 1056 +347 11484311  1141%308
CL/E@WM) - .- 056+029 056+033 0471014 0471013
VIF(L) 1191+546 11891619 10.11+156 1024+ 1.77
Frt : 11912041 1291046 200£044 1964028

Absolute F(%) = 090%0.18 ° 0924019 1.01+0.10 -
( . Ructuation Ratio, calculated as quotient of C_,, and the 24-hour concentration.




, o Attached are drug release data for Divalproex Sodium * Tableu,
Formulations B, F, and G used j in Study M95-414, Indmdual run data are included for
n=12 tabletstutedusmgtheﬁna]drugrdeasc method. Dctaﬂs of the testing are as

8 28 e i 0t 0 At 5 Sty et .

follows:
. ® Apparatus: ~ USP Apparatus 2 (paddle), -
DnigReleaseMedium ;__:—‘ - . S - ‘
i S et o
» Assay: | S

TV iscolulion
13

Table L Individual Run Drug Release Dan for Divalproex Sodium ~— (ot lO—ZGi‘AR-N M4, Formulation B
(Final Drug Release Mecthod)

% Relcased
Run 1 3 s 9 12 18 24hes
1 P """‘\‘
2 { l
> 3
i
) 1
s !
i
6 !
7 /
'3 /
> /
10 [
4 - 1.
2 T , d
Mecan 36 179 290 YR 713 1011 1032
sD 0t 09 11 37 78 27 21

Data Verificd -OJAII-M Q/izht
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Figure 1. Dissolutiont Profiles Obtained from Divalproex

Sodium - - —Formulations B, F and G
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Figure 6. In Vivo-In Vitro Correlation Obtained From Mean
Percent Absorbed Data of Three Different —
Tablet Formulationst of Depakote

_ y(A) = 7.72 + 0.92x R*2 = 0.992

= )

= y(B) = 991 + 0.84x RA2 = 0.982

= | :

= 1907yC) = 9.98 + 0.94x R*2 = 0.902

= .
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1 For Regimens A, B, and C data up to 24, 18, and 12 hours were used, respectively.

Zﬂés: & 49 + 0.90+ 7 Hiss
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NDA 20-782 JN 21938

Drug Name: Depakote® ~— (divalproex sodium —_— 509 mg tablets)
Sponsor: Abbott laboratories

Indication: Epilepsy

Type of submission: NDA Amendment (B2)

Date of submission: May 21, 1998

Reviewer: Rae Yuan, Ph.D

&

The sponsor has submitted this amendment in response to a tele-conference between FDA
and the sponsor, in which our concerns on the performance of the Depakote * =
~——m—-e=y product / —; were discussed. In the original NDA 20-782, a multiple dosing
bioequivalence study (Study M95-376) was conducted in healthy volunteers. The
subjects received = under fasting and fed condition, and the delayed release product
(DR) under fasting condition. Under fasting condition, Cmin of —. product was
significantly lower than that of the DR product, though AUC of the two products were
equivalent. The plasma concentration of —. under fasting condition in two subjects
(subjects #5 and #10), were consistently lower than the other two regimens throughout
the sampling time (Refer review dated April 10, 1998). However, in the same study, * ==
product administered under fed condition was shown to be equivalent to the DR product
under the fasting condition (The ratio of fed:fasting was 1.03, 90% C.I. was 0.858-1 25).

The sponsor hypothesize, in this amendment, that gastrointestinal transit time is the key
factor for absorption of this ... product. In individuals with abnormally short small
intestinal transit time, such as subjects #5 and #10, the extent of absorption of the ==
product is lower. Food helped to prolong the GI trarsit time and thereby increases the
bioavailability of the ~—drug. Because it was believed that food did not affect
pharmacokinetics of DR product (NDA 18-723), “— aroduct under fed condition was
expected to be equivalent to DR product under the same condition. Therefore, the
sponsor proposes to modify the—. product labeling so that the product will be required

1o be taken with food. '

Study F93-236 submitted in the NDA 18-723 assessed the effect of food on DR product.
Results indicated that Cmin and AUC were about 13% and 3% higher, respecitively, for
fed condition than fasting condition (The ratio of the two was 1.13; 90% C.I. was 1.072-
1.193). Assuming DR product under fasting condition in the two food effect studies had
exactly the same performance, Cmin of . product under the fed condition could still be
10% lower that that of DR product under the same condition. This implies that
bioequivalence may not be achieved if both products were administered with food. More
over, it should be noted that the food used in study M95-376 is median fat breakfast,
which consisted of 43% fat, 20% protein, 76% carbonhydrates, and had a total of 664
calories. The effect-of low fat food on the ._. product has not been studied, and hence
not known.

- In study M95-401 where most patients were coadministered Carbamazepine with

Depakote under unrestricted diet condition, bioequivalence of — . and DR was
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established. This study appears to support the notion that — and DR products of
Depakote are bioequivalent regardless of the considerations in food intake. However,
chronic dosing of Carbamazepine can decrease the motility of GI tract (reference:
Carbamazepine poisoning: protracted course with development of intestinal atony and
hepatic toxicity, Wien Klin Wochenschr 1994, 106(1): 27-29). Thus, Carbamazepine in
this study may have changed the absorption of Depakote, in addition to its influence on
Depakote metabolism. Hence, the results of Depakote - performance in this -
polytherapy cannot be extrapolated to Depakote monotherapy. :

In summary, for Depakote monotherapy, study F93-236 indicated that DR product had
13% higher Cmin under fed condition than under fasting condition. Study M95-376
indicated that < product had 17% higher Cmin under fed condition than under the
fasting condition. The sponsor proposes to compare —-product under fed condition to -
DR product under fasting condition and deems the product equivalent. Such comparison
is biased, and therefore, is not acceptable.

Recommendations:

The sponsor had not provided convincing evidence to demonstrate that Depakote —
product would be equivalent to'DR product had it been tested under the same conditions,
i.e. both products given either with food or without food. We acknowledge that food may
improve the absorption of ~~product, possibly, by decreasing the GI transit time.
However, due to the lack of direct evidence of bioequivalency test under similar
conditions, approval for Depakote. = is NOT recommended.

Primary Reviewer: Rae Yuan, Ph.D 244, ﬁ?,‘,.,_ 6/&44?
Team Leader: Chandra Sahajwalla, Ph.D CQ(M}:
Date of Signature: &l e

CC list: HFD-120, HED-860 (Sahajwa]la, Malinowski, Yuan), CDR (Barbara Murphy)
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pTactmen’t P

. - - b
Mean (Standard Deviations, n=14 - l '
- Regimen Tmax Tmax Cmin AUCp.a DFL
@ asu(lﬁs : (hr) fue/ml) fug/mlL) (ugshr/ml)
A 13.616.3)° | 805 (18.6) | 482(17.0) | 1592 (a02)* | 0523 (0:231)
B 15.96.5 1 850 (125 | 551 (13.3) | 1709 276) | 0.430 (0.127)+
C | 3609 | 94057 | 511030 |

1789 (332) | 0.623 (0.160y

* Suwitisucally significantly different fgaem Regimen C.
Regimen A: Divalprocx Sodiun °
Regimen B: Divalproex Sodium .
Regimen C: Depakote Tabler: 500 m

2x500 mg once daily. fasting.
2x500 mg once daily. nonfasting.
3 twice daily. fasting.

e

: Two Oac-Sieet Towe- Procedure for Equivalence Assessment. Dav 6 AUC

Relaitve Bioavailabilitv

Teat 'R.:u_‘::nc: Point Estimate 909 Confidence Intcrval
A c : 0.391 0.317-0971
.890 - 1.058
B C 0.970 Q\_ ‘ 8

) 1 A B 0918 0.842 - 1.001
.62 C\I-. Ar{r CWIM.(A’&L} : —

Rauo of Dav 6 Cpyy Central Values
)2‘ - ’l/(} - lé SE Regimens . . -
4+ [ SE T Relerence Point Estimate 95% Confidence Interval
£y 4k A 1k TAC 0311 0.742:0.887
' BC 036 0.788-0.941
? L s ' AB . 0942 0.862-1.030
T oavgab SE . :
T W |
©.9 q ﬁ S’ - Rauo of Dav 6 Cppyyn Centrat Va!ucs_
Mm=9. gé Rezimens - - o Z e. T
Tews Reference Pont Estimate / 95% Confidence Interval Go 4 . C. -
. j AC 0847 N7 0.672-1.067 (0F o103
M= o S’é?-l.?:}l \(o‘oql‘f BC 1.026 0.813-1.295 €l $5y ~ (35)
- ?. AB - 0.325 0.655-1.040
“b.F0: _ : = —
7 S 0. P M-2H SE L m=pary ~ L 3peo s
r 0 45+ 13 X oA 1393 art2ab B . =0 . §5@ |
’ 2.¢
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o Regimen A test fomulation, fasting
e Regimen B, tes! formulation, nonfasting -

v Regimen C. Depakote, reference
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1e |
Sty No. F93-236 Fow %“T on DR 24

R&D/S3/714 C '\}w / 5 ?; 5) pl. g
Phsrmacohnmc Parameterss Day 6
» Mean (% Coefficient of Variation)
Regimen Tox (hoars) | Con(g/ml) | Cain(ig/ml) AUC (ngebr/mL})
A Fasting ‘
am dose 33 (713) | 1185 (W) | 743 (11.)) 1143 (10.9)
. pmdose 43 619) } 1176 (12) | 759 (83) 1115 ®.1)
24 bours - - 1239 @O0 § 734 (18 2258 t3)
B.Nonfasting | |
am dose 78 (G18) | 1193 (0.7 86 (95) 1232 (1.8)
pin dose 70 (554) | 180 (L) 831 (137 1183 (11.4)
24 bouwrs - - 1231 (106) | 811 (12.6) 2415 9.0
Regimen A - 750 mg am and 750 mg pm, Fasting.
Regimen B - 750 mg am and 750 mg pm, Nonfasting

Mean Tp,y was about 3 to 4 hours for the fasting regimen and about 7 to 8 hours for the
- nonfasting regimen. There was a greater delay in the onset of absorption for the
nonfasting than for the fasting regimen. Mean Cp,; was about the same for both
regimens, and the unadjusted Cpin and AUC means were about 10% and 7% higher,
respectvely, for the nonfasting regimen. The estimated ratio of means
(nonfasting:fasting) for Crnyy (highest plasma concentration after dosing on Day 6), Ceyiny
(lowest plasma concentration after dosing on Day 6), and AUCg.o4 and their respective
95% confidence intervals are given below (from Appendix D.2). All of the estimates of
the ratios (nonfasting:fasting) of means were greater than 1.0. The differences between
regimens in Crin and in AUCp_a4, although small, were statistically significant
(nonfasting > fasting; refer to Appendix D.1).

Ratio of Means and 95% Confidence lnmals
Estimate of Ratio of Means
Regimen B:A 95% Confidence Intervals | 49/, C.F-
[l 101 0934 1.081 :
Crin 113 1058 - 1207 {072~ 14493
AUCp 24 1.08 1.041 1.131

On Day 6, Cunex ranged from 109.8 1o 138.0 pg/mL for Regimen A and 1017 t0
143.5 pg/mL for Regimen B; Cpy, ranged from 53.9 to 85.3 pug/mL for Regimen A and
64.0 10 96.1 pg/mL for Regimen B; and AUC ranged from 1994 to 2563 pgehr/mL for

Jrrrpcsmen/T 0.3
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