g

he

=Y @
URUSHAURIUYU Chula Med J Vol. 47 No. 2 February 2003

Study of bioequivalence of post coital contraceptions

(Levonorgestrel 0.75 mg)

Sumana Chompooctaweep*

Samai Leepipatpibul**

Chempootaweep S, Leepipatpibul S. Study of bicequivalence of post coital contraceptions
(Levonorgesirel 0.75 mg). Chula Mad J 2003 Feb; 47(2): 87 - 95

Objective ¢ To determine whether a local product (BW z) has equal efficacy

to its innovator's product (Postinor®) by comparative the

bioavailability of the two types of contraceptive tablets.
Setting : Department of Pharmacology, Department of Obstetrics and
Gynaecology, Facully of Medicine, Chulalongkorn University,

Bangkok.
Design * Clinical Trial, Randomized crossover design.
Naterial and Methods : Twelve, healthy female volunteers aged 21- 40 years were randomly

divided into two groups. Subjects in Group 1, by randomization
took one tablet of a local product (BW Z) or the innovator’s product.
The drug free interval between the period was ftwo weeks.
The ‘order of drug administration for subjects in Group Il was
reversed. The blood sample was obfained from antecubital
according to schedule, and serum levonorgestrel concentration
was analyzed by radio-immmunoassay. The pharmacokinetic
analysis of serum levonorgestrel concentration from each treatment
was established. The comparative bicavailability of the two
products was determined by two-way analysis of variance (ANOVA)

for a crossover design.

f Pharmacology, Faculty of Medicine, Chulalongkorn University
of Obstetric and Gynaecology, Faculty of Medicine, Chufalongkom University
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Result : - The mean AUC (area under the curve} of local product (BW 2)

and innovator’s product (Postinor®) were 2.20 + O. 13and 2.15 %
0.11 ng.h/mi, respectively. The 90 % confidence interval of
difference of AUC mean (log transformed data) was 107.004 -
118.748 %
- The mean Cmax (peak serum conceniration) for BW2 was 1.23 +
0.06 ng/mi and for Postinor -was 1.16 + 0.11 ng/ml.. The 90 %
confidence.interval of difference .of Cma,x mean {log-transformed
Cata was 108.59 -126.53 %

The accepiance criteria for consideration of the biceqiivalence
‘of two products is when each 90 % confidence interval is within

80-125%.

Conclusion : " The studly revealed that only 90 % confidence interval of difference
' of AUC mean was in the criteria of acceptance, but 90 %
confidence interval difference of Cmax , the upper limit was slightly

higher fhén the criteria, S0 we could not conclude z‘haz‘ the local

pkroduct (BW) was bioequ/valenf fo /nnovaioré’s product

(Postinor®)
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In the beginning of the new millennium, the
world population has mere than 6 billions, there is
high growth rate in developing countries. Thailand, |
one of the countries in South East Asia is successful
in National Family Planning program, has the
population growth rate less than 1.6 %."” There is a
cafeteria of choice for Thai women to contraceptives,
e.g. oral pills, IUD, injectable, implant, etc. While most
contraceptives are appropriate for use before sexual
intercourse. At present there are several methods of
contraception that a women can use within a short
time after unprotected intercourse often so-called
*morning after pills” / “Post coital contraception®.
These regimens are better named emergency
contraceptives. ?

In Thailand, the levonorgestrel emergency
contraceptive regimen is one of the sffectiveness
for the temporary contraception, that are increasing
demand among Thai youth couples. This regimen is
more popular than the “Yuzpe regimen”.

The levonorgestrel regimen consists of
0.75 mg levonorgestrel taken in two doses of twelve
hours apart and started within 48 hours after an
unprotected intercourse. The mechanism for preven-
tion of pregnancy is unciear. 1t is believed that this
regimen has a high dose of progestin, it will increase
the mavement of the fallopian tubes, oritmay change
endometrium nct suitable for fertilized ovum. Almost
it does not inhibit ovulation. @

in a multicenter trial conducted by the World

Health Organization, the observed failure rate per

treated cycle for 0.75 mg dose was 0.8 % This

rate is similar to that of other reports for emergency -

‘postcoita\ contraception. Bleeding and spotling are

the most reported adverse events. Other side effects

. . 5-1C
are headache, dizziness, and nausea. ¢
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In this randomized crossover study, two types
of 0.75 mg levonorgestrel tablets were compared.
Postinor® (Gedeon Richter Ltd, Hungary) which is
registered for postcoital contraception in several
countries, and a comparable levonorgestrel pill
produced in Thailand (sz' Thai Pharmaceutical
Factory, Bangkok). The present paper described a
comparative bicavailability of these two types of
tablets. The objective was to determine whether the
focal product (sz) has equal efficacy to its innovator's
product (Postinor ®).

Materials and Methods

Permission for the study was given by the
Ethics Committee of the Faculty of Medicine,
Chulalongkorn University. Informed consent was
obtained from each of the volunteers.

Twelve normal and healthy female volunteers, -
aged between 21-40 years, were randomly divided
into two groups. All subjects had regular menstrual
cycles (28 + 7 days) and had not used any steroidal
agents noriactated for at least three months prior to
the admission.” No other drugs were taken during
the course of the study. A medical history was taken
from each subject before entering the study and a
full medical and gynecological examinations, were
performed. Normal liver and kidney functions were
confirmed by routine laboratory tests.

This study was a single dose of the
randomized crossover design. Twelve female
volunteers were randomly divided into two groups.
Sub}ects in Group {, took one tablet of innovator's

product orlocal product according the assignment of

treatment by randomization. The drug free interval

between the period was two weeks. The order of drug

administration was reversed for subjects in Group Il

R
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Both the Innovator's product (Pos’tinor®) and
local product (BW2,) tablets contained 0.75 mg
levenorgestrel. The BW2 were batched lot No AA ‘and
Postinor® were the batched lot No T 86264 Mfd. 06
1998.

Prior to the dosing ‘events, the subjects had
fasted overnight, starting from midnight of the
previous day.: At about 7-8 a.m., the drug was
administered to subjects with 200 mi of tap water. A
standardized funch and snack were given to each
subject after blood samplings were drawn at 4, and
8 hours, respectively.

From each woman, a blood sample was
obtained from antecubital vein immediately before
and at 1,1.5,2,2.5,3,3.5,4,6,10 and 24 hour after
taking the tablet. Blood samples were allowed to clot
at room temperature at least 30 minutes and then
centrifuged. The separated serum was stored at -
20°C until analyzed for levonorgestrel content by

radicimmunoassay.""

The infraday and inter-day
precision were validated. The % coefficient of
variation (c.v.} for intraday and inter-day were not
more than 15% and 20 %, respectively. This method
was also validated for accuracy and sensitivity.

The pharmacokinetic” analysis of individual
serum levonorgestrel concentration from each treat-
mentwas established by graphing method. The peak
serum concentration, C . and the time to peak serum
concentration, tmax were directly observed from the

data. The area under the serum concentration-time

curve, AUC was calculated using the linear trapezoidal

rule and extended to infinite time.™

Statistical Analysis
Comparative bicavailability of the local

product (BW2 ) of 0.75 mg levonorgestrel tablet in
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the present study relative to its innovator’s product
(Postinor®) was assessed using the relevant
pharmacokinetic parameters, c and AUC_. Both
were transformed to logarithmic scale: for statistical
analysis.

The difference of the corresponding log c
and log AUC_ between the two products were
determined by two-way analysis of variance (ANOVA)
for a crossover design'™ at the significant level of o =
0.05.

The 80 % confidence interval (Two one-sided
tests) for the differences of c and AUC_ means

based on log transformed data were calculated.™"”

Acceptance Criteria">"*"®
The two products were considered to be of
bioeguivalence when each 90% confidence interval is

within 80 -125 %.

Results

Twelve female subjects, average mean age
was 33.5 years, ranged 24-40 years. Their avérage
weight and height were 52.7 kg and 158.6 cm,
respectively. Their average Body Mass Index (BM1)
was 21.1. All subjects had regular menstrual cycles.
The results of their laboratory tests for liver and kidney
functions were within normal limits.

The values for serum levonorgestrel concentra-
tions of the two products were shown in Table 1 and
Table 2 and mea‘n concentration-time curve were
plotted in Fig.1.

Absorption was rapid in most subjects and
maximum serum concentrations levonorgestrel were
achieved in less than 2 hours in eleven women after
both products. Serum concentration in all subjects were

slightly higher whentaking BW2 (Table 1, Table 2, Fig1).
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‘Figure 1. Mean serum levonorgestrel concentra-

tionstime curve from12 subjects following

oraladministration: of 0.75 mg tablets of

BW2 and Postinor‘
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The pharmacokinetic parameters used for
the evaluation of biceguivalence between BW2 and

Postinor®

were the peak serumlevonorgestrel
concentration; Cmax, the 'time to peak serum
levonorgestrel concentration, Ttmax, and the area under
the serum levonorgestrel concentration-time curve,
AUC. The first two parameters (cmax, tmax) referred to
rate of drug absorption; meanwhile the later (AUC)
indicated the extent or amount of drug absorption
into systemic circulation. All these parameters were
derived from individual serum ieVomorgestrel
concentration-time profile. Their mean values were

summarized in Table'3.

Table 4. Serum Qevonorgestrek concentration {(ng/ml) from 12 subjects following oral administration of 0.76 mg

of tablets of BW2 (Thai pilt).

Subject ﬁmekﬂhw
No. 0 1.0 1.5 2.0 2.5 3.0 3.5 4.0 .. 8.0 10.0 24.0
1 0 9.00 14.07 16.04 11.79 8.55 7.69 7.38 . 481 3.82 1.82
2 0 1522 9.08 6.78 7.54 5.08 4.60 »4.0;1 2.94 : 1.68 1.43
3 0 10.72 © 13.38 12.60 10.76 11.40 7.45 4.54 3.96 3.10 1.53
4 0 21.67 | 24178 . 2177 19.92 16.33 1594 14.24. 1221 .10.87 6.37
5 v 16.78 _ 14.11 11.83 5.80 8.38 7.74 7.592 4.63 3.75 1.90
6 Y 12.11 16.53’ 14.750 10.88 12.81 1410 10.66 }8.33 .. 687 . 372
7 | 0 1498 1768 16.48 15.30 1424 | 13.31 11.52 10.80 . 5.486 3.78
8 o 15.05 ,10'30 11.7‘6 | 10.67 11.46 186.03 13.87 8.40 7.68 » 4.05
9 0 12.45 1443 14.85 11.64 9.32 9.5>2 8.56 483 523 2.1
10 o 18.03 14.47 15.88 ‘1]3.36 11.87 9.43‘ 9.15 7.66 ,4.41 ‘ 3.18
11 'y 20.10 16.‘76 15.95’ 12.04 10.55 8;60 7.61 4‘83 4.90 3.47
12 ’ O‘ 18.31 1543 1083  G.96 9.45 6.70 6.66 4.00 3.33 .. 1.82
x 0 15.37 1484 1413 11.97 10,78 10.09 8.81 6.46 510 2.95
S;D. ’ | 0 3.83 3.31 37 3.15 2.96 3.80 | , 3.26 2.96 2.47 1.44
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Table 2. Serum levonorgestre! concentration (ng/ml) from 12 subjects following oral administration of 0.75 mg of

tablets of Postinor®
Subject Time (hr)
No. 0 1.0 1.5 2.0 2.5 3.0 3.5 4.0 6.0 10.0 24.0
1 0 1172 12.85 10.98 9.63 11.28 9.64 6.85 6.18 480 . 237
2 0 1465 - 12.33 10.73 9.81 6.87 5.43 571 3.58 3.22 2.31
3 0 11.22 - 10.07 9.05 . 7.10 6.81 5.53 4.68 4.39 2.89 1.75
4 0 2253 19.92 17.78 14.48 1264  11.13 9.69 6.54 5.69 3.49
5 0 13.60 - 13.70 10.56 10.73 9.50 | 10.15 7.87 485 3.18 1.79
6 0 19.99 16.97 14.82 12.84 13.52 8.52 9.14 8.00 6.36 3.44
7 0 14.95 18.27 16.18 16.01 12.60 11.23 9.61 8.69 6.33 3.81
8 0 6.33 12.68 12.62 12.22 13.20 12.93 11.06 8.06 525 - 3.50
9 0 1219 21178 11.82 10.50 8.56 8.04 764 - 446 3.3 1.63
10 0 1591 16.25 11:12 7.45 1:48 2.32 3.04 4.61 264 1.72
11 O 12.66 . 11.00 13.37 11.82 9.36 7.76 7.34 5.19 4.61 2.45
12 0 9.18 9.69 7.16 6.28 5.53 5.55 3.99 2.31 2.08 1.49
X 0 13.74 13.79 12.14 10.74 9.28 827 7.22 5.41 4,29 2.48
S.D. 8] 4.40 3.31 3.00 2795 3.66 3.08 2.48 1.80 1.49 0.86

Table 3. Mean pharmacockinetic parameters &iSD) of levonorgestrel from 12 subjects following oral

administration of 0.75 mg tablets of W2 and Postinor®

: Brands 90% Confidence Interval

Parameters ®
BW2 Postinor of Mean Differences

AUC (ng.h/ml) 220+013* 2.15+0.11* 107.004~118.748
C . (ng/mi) 1.23+0.06" 1.16 £0.11* 108.59 - 126.53
me {(hr) 1.54 + 0.72** 1.38 £0.57*
N=12 * Log transformed data ** Observed data
Discussion : : : Postmor® were 2.20 + 0.13 and 2.15 +£-0.11 ng/mi,

Table 3 showed the mean pharmacckinetic respectively. The .80% confidence interval of
parameters (x + SD) levonorgestrel from 12 subjects difference of AUC mean (log transformed data) was

- following oral administration of-0.75 mg teblets of 107.004-118.748 %. This result was within 80 -125 %

BW2 and Postinor®. The mean AUC of BW2 and for criteria of acceptance.
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The mean Cmax for BW2 was 1.23 + 0.06 ng/ml
and for Postinor® was 1.16 + 0.11 ng/mi. The 90%
confidence interval of difference of Cmax mean (log
transformed data) was 108.59-126.53 %. The upper
bound was 126.53 % slightly higher for criteria of
acceptance (>125 %). Probably, the Cmax had very
high variation.

The mean T for BW2 and Postinor® were
1.54 + 0.72 and 1.38 + 0.57 hours, respectively.
The difference of time of peak serum levenorgestrel
concentration in this study was 11.58 % which was
in criteria which it is not more than 20 %:

At present,"” the two pharmacokinetic
parameters, Cmax and AUC are used to be considered
for bicequivalence of two products. Each of 90 %
confidence interval for difference of Cmax and AUC
means (log transformed data) should be within 80 -
125 %. This study revealed that only 90 % confidence
interval of difference of AUC mean was in the criteria
of acceptance, but 0% confidence interval of
difference of Cmm, the upper limit was slightly higher
than the criteria. 1t may be that the product “BWZ"
had a higher rate of drug absorption than the
innovator's product (Posﬁnor®). In conclusion, we
could not conclude that the Bszas bioeguivalent to

Postinor®.
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