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PHARMACOKINETICS OF THE
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DURING MULTIPLE DOSE ADMINISTRATION
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Summary—Serum levels of RU 486 were measured by high performance liguid chromatography
{HPLC) following oral intake of 12.5, 25, 50 and 100 mg twice daily (b.id.)} for 4 days, 30 mg b.id
for 7 days, as well as 2 single dose of 200 mg of RU 488, The pharmacokinetics of RIJ 486 were
not hinear: when the daily dose of RU 488 was 180 mg or more, the serum levels were similar, The
pharmacekinetic behaviour of RU 486 during the treatment period was similar between the study
subjects, whereas the slimination phase pharmacokinetics showed wide individual varigtion. Also
the mean elimination phase halfdifes (1,,) of RU 486 varied from 25.5 10 47.8 h in the groups of
different regimen, yet the variation between different groups was not statistically significant. The
areas under the conceniration curves {AUC) were caloulated. In the muliple dose study (mds) the
AU, 3¢ s decreased when the administered dose of RU 486 was increased. The AUC, .y, seen
after administration of [B0mg bid »x4dd {(mean + SEM = 043 4+ .04 pmol/l » himg} was
significantly (P < 0.05) lower than the AUC, ;5,03 obtained with administration of 12.5mg
b.id. x 4d. (1.49 + 037 gmolfl x h/mg), 25 mg bi.d. x 4d. {1.09 + 0.13 umol/l x h/mg), and 50 mg
bad. x 7d. (.72 £ 0.11 pmol/l x himg). The AUGC, ., obtamed by administration of a single dose
of 200 mg of RL) 486 (sds) was 0.67 £ 0.21 ymol/l x b/mg. It is concluded that if multiple dose
administration of RU 486 is preferred, daily administration of relatively small doses of RU 486 over
several days seemn to be advantageous.

INTRODBUCTION administration of the compound, serum levels of RU
486 following various regimens were examined.
In attempts to terminate carly human pregnancy,

varioua regimens of the antiprogesterone RU 486 EXPERIMENTAL
have been used. In the studics published so far, the o - . R
overall success rate with treatment periods of 2-7 BU 486  (178-hydroxy-118-(4-dimethylamino.

days, and daily doses of RU 486 rangixvg from 50 1o Phenyl-17a-(propynyl)-estra-4.9-dien-3-one} tablets
400 mg, has varied from 60 to 85% [1-6], However, (> 10 and S0mg), Eﬁe?*;fﬁRU 486 and the corre-
no clear dose-response correlation with clinical per-  SPonding antibody were kindly donated by Roussel-
formance has been found [1-4]. Preliminary reports  ©cia{ Rescarch  Center (Romainville, France).
suggest that in very early pregnancy a large single Healthy normally mfms)truaimg female ﬁ{c{iunteeits,
dose of RUJ 486 {i.c. 600 mg) is clinically as effective 2890 22-40 yr and weighing 46-70 kg, participated in
as multiple dose admsinistration of the compound [7].  the study.

Our ea}'iier V{Qrk on the initial pharma_coki\neﬁics of g dtiple dose study (mds)
R 486 following single oral doses ranging from 100 . ) ) " s
1o 800 mg revealed that serum levels of RU 486 were Ciroups ingesting i“'i_ 25, 50 and 100mg of RU
generally not significantly different; partly because of 535 twice daily { b.x:d.} for 4 d-ays* and Smg b.z.{i. for
saturation of the serum binding capacity for RU 486,  9ays, cach consisted of six ‘fﬁgf“tﬁem Thus the
and effective metabolism of the compound [8], Serym 10181 doses of RU 486 were 100, 200, 400, 300 and
levels of demethylated and hydroxylated metabolites /U0 W8, respectively. Volunteers were agivxscd o o
of RU 486 increased slong with the increased doss 8951 RU 486 at 8.00-10.00 and at 21.00-22.00h,
following single oral administration of RU 486 to  Deginning on day 12 of the luteal phase (day 0) of the
fernate volunteers [8], Hence, to study the pharma. Cycie during an hCG-induced pseudopregnancy [for

cokinetics of RU 486 in women during multiple dose details, see E:-‘Sf. g1 BEGG&? samples were collested daily
at 8.00 & prior to ingestion of RU 488, In the groups
ingesting RU 486 for 4 days or 7 days, serum samples
* Adsdress for correspondence: Steroid Research Laboratory,  were collected daily up to day § or day 7, respectively,

Department of Medical Chemistry, Univensity of  pioyre 1 depicts the protocol of RU 486 adminis-

ikl 3 - S 7 sinkai, . .
gi‘f;ii" Siltaveorenpenger 10 A, SE-OIT0 Helsinld, i ang sample collection. Some samples were
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Fig. 1. The protocel of RU 486 admimistration and col-
lection of serum samples in the multiple dose s hdy

Single dose study {(3ds}

The group ingesting a single dose of 200 mg of RYU
486 in the mid-luteal phase of the cyele {68 days
after the LH-surge) consisted of 4 female volunteers.
Blood samples were collected at — 12,0, 1, 2, 4, 6
and 10 h; thereafter daily up to 7 days and on days
10 and 14.

Serum levels of RU 485 were measured using
Chromosorb®-column  chromatography prier to
guantitation by high performance hiquid chro-
matography (HPLC {10]. In these HPLC-studies the
intra- and interassay cocfficients of variation were 6.3
and 11.5%, respectively.

In mds the concentrations of R1J 486 measured on
day I-4 and -7 following 4 and 7-day treaiments,

espectively, are referred to as O, The normalized

arcas  under the serum  concemfration curves
{AUC, 1) were calculated over one dosage nterval

bv itapwfmais} rule using the C. 05 measured on days
3 and 4, and thereafter divided by the corresponding
dose. In sds the AUC, ., was calenlated by the
trapezoidal rule, and thereafter divided by the dose.

1o mds the half-lifes (1, ,) were calculated from the
concenirations of R1J 486 measured following termi-
nation of RU 486 administration, and in sds from the
concenirations of RU 486 measured afler 24 h

One-way analysis of variance (ANOVA) was used
to assess the difference in AUC and ¢, between the
groups of different regimen. The AUC:s obtained by
various regimens were thereafter compared using the
Welch two-tailed f-test. In -nd:, the effect of time and
regimen of RU 486 on C s measured on days 1-4
were evaluated using two-way ANOVA. The AN-
OVAs were ;}nrﬂm ed with the SwtWorks—
statistical software (Cricket Software, Inc., Philadel
phia, PA, U1SAD

RESULTS

Figure 2 shows the scrum concentrations of RU
486 {mean + SEM) following oral administration of
12.5, 25, 50 and 100 mg of RU 486 b.i.d. for 4 days.
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Fig. 2. Serum 33;\«: of RU 486 (mean + SEM} fo‘iawiﬂg

, 50 and 100 mg of RU 486 bid for 4
"5(3‘)8.

mgestion of 12.5, 28

In alf groups the highest mean O, s were measured
on day 3, and they were 1.7, 2.6, 3.6 and 3.8 pmol/l
in the groups receiving 12.5, 25, 30 and 100 mgof RU
486 b.id., respectively. For the fiest 2 days of the RU
486 treatment, the €08 were at the same level in the
groups ingesiing 25, 3¢ or 100 mg of RU 486 b.id.
Throughout the study, the €, of RU 486 seen after
the dose of 12.5 mg bad. were approximately half of
those seen after the higher doses of 30 and 100 mg
bid. {Table 1

The individual  {open  symbels) and  the
mean + SEM (sohd circles) serum concentrations of
RBU 486 following T-day adminstration of 3 mg of
RU 486 bid. are depicted m Fig, 3. Serum levels
were similar to those seen after the 4-day treatment.
The highest mean €, of RU 486 (3.3 umol/l} was
measured on day 3. The roean concentrations were
measured to remain above 2.2 pmaol/i throughout the

T-day treatment period, and thereafier they began to
dechne. During the ireatment period the mdividual
Cons of RU 486 were similar in all six volunteers.
However, the climination phase pharmacokinetics
showed a wide range of variation. The 1, of R1J 486
in these patients was 409+ 62h (mean + SEM)
{Table 2). In volunteer No. 1, RU 486 was detectable
in serum up to 12 days following termination of the
RU 486 administration.

In the samples collected {ollowing administration

Table 1. Serum concentrations (umol/h of RU 486 [mean + SEM, ()] following ingestion of {2.5 mg
(A), 25 mg {B), 30mg () and 100 mg (IM b.id. for 4 days and Hmg b.id. for 7 days (E}

Bay A B L D E

i. L5+ 0.4 (5 26+ 055 {3

2. 174646 25+04(5H 546

3. 17+ 0.5 46} 26403 (6 {6} 34

4, 140566 20104 (8 {6 304 {04 ¢6)

S, L9 +8.2 &) 16 4+ 834 d {3} L0433 (5
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Table 2. AUC,. 708 a0 508 [mean & 8EM, ()] following inges-
tion of 12.5, 25, $0 and 100 mg bid. for 4 days and 30 mg buid for
7 days. Also ADC, ., and 4, following ingestion of a single dosg
of 200 mg s included.
AUC A
Regimen {gmad/l x himg) {hours}

12 5mg bid x 4d F49 4 6.37 (6} 25+ 3.6 (5}

25.9mg bid. = 4d 109+ 315 (6} 285 1.4 (8
50.80mg bid xd4d $I8 =021 (B 3.8+ 4.0 (8}
0.0 mg bid. x & DR3 & 0.04 (6} 478+ 1.8 {8
5008mg bad =7 Q72+ 011 {5 4094625
200 mg single dose 8067 +621 (&) 9.1+ 8.3 {4}
ANOVS 3.167 1822
iy 5,24 &.24
P P <0025 L8,

of 30mg of RU 486 b.id. for 7 days, the concen-
trations of RUJ 486 were also measured by RIA
following  the Chromosorb®-column  chromato-
graphy as described earlier {10], There was a good
correlation between the serum levels of RU 486
measured by HPLC and RIA (Fig. 4). The cor-
relation cocfficient was .92 {1 = 80}, but at the serum
concentrations exceeding 064 pmold RIA  gave
higher values than HPLC. The equation for the Hnear
regression line was HPLC = 055 RIA 4 0.2% pmol/l.

Figure 3 depicts the mean concentrations (4 SEM)
of RU 486 in four women after single oral intake of
200mg of RU 486, The peak levels of RU 486
{mean + SEM = 4.9 + 1.2 umol/l} were measured at
i h after ingestion, After the inital redistribution
period within 6%, 2 platesuy was reached untl
24 k. The mean {4+ SEM) concentration of RU 486 at
I, 2 and 3} days were 18+04, L1183 and
0.6 + 0.3 umol/l, respectively. The 1, of RU 488
in these subjects was 201 +83h {mean -+ SEM,
Table 2}

The serum concentrations of R 486 measured for
the first 7 days in the mds are displayed in Table 1.
In all groups of different regimen the highest mesn
TS were measured 3 days after beginning of the
RU 486 treatment, Two-way ANOVA did not indi-
cate statistically significant effect of time on O, s
measured on days 14 in the groups of different
regimen (ANOVA F= 1660, df = 3,113, P =0.182).

Table 2 shows the AUC:s and 2,¢ of RU 486 in
all the groups of different regiruen studied. Ove-way
ANUOVA revealed statistically significant variation in
the AUC:s (P <« 0.025) calculated for the different
groups. In the mds the AUC, 1,8 decreased when
the administered dose of RU 486 was increased, the
sinallest AUC, L., was obtained with the regimen of
100 mg bid. for 4 days. The AU, s following
ingestion of 12.5 mg {(F <0.05), 25.0 mg (P < 0.005)
bid w44, and 30mg bid x 7d (P <005y were
statistically significantly different when compared by
the Welch two-tailed r-test to the AUC, ;) follow-
ing ingestion of 100 mg of RU 485 bid. = 4d.

Ths mpan ¢ ¢ showsd 3 wide range of variation
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cally significant variation between the ¢, 5 measured
in the different groups.

DASCUSSION

Yarious oral doses of RU 488 have been used in
clinical work, Large doses of 2400 mg of RU 486 are
required for clinical antiglucocorticotd effects {11, 12,
whereas the optimal regimen of RU 486 for anti-
progesterone action remains obscure [i-4l. Daily
doses of 30 mg or more of RU 486 have been used in
previous clinical studies in order to wrminate early
human pregnancy [1-8]. With two different regimens
of RUJ 486, 1.2. 25 mg and S0mg bid. for 7 days,
Cdlind and Birgerson reported equal success rates of
§1% |41, Using more strict patient selection and three
different regimens of R 486, namely S0 mg bid. for
4 days, 30mg 3 times daily for 4 days, and 400 mg
daily for 2 days, Couzinet ef af. were able to terminate
early pregnancy equally in 82, 28 and 85% of their
patients, respectively [3]. Success rates of 60 and 72%
reporied by Cameron 2t of and by Shoupe ¢f ol
following ingestion of 150 mg daily for 4 days and
100 mg datly for 7 days, respectively, are in the same
range as the other clinical data published so far |5, 8.
Recent reports suggest that administration of R{J 486
at daily doses of 25 and S0mg mighi be on the
threshold of being effective for induction of wterine
bleeding or for termination of sarly pregnancy, re-
spectively {H. Croxatio, pers. commun., 3L

In previcasly published chinical articles, the serum
fevels of RU 486 have been measured by direct RIA
{3, 14, 15], which also measures some of the metabo-
fites of RU 486 [14]. The lower precision and accu-
raoy of RIA at high concentrations of R1J 486 [1¢]
could explain the higher values obtained by this
method {Fig. 4. Due to its higher accuracy at high
serum levels of RU 486, the specific HPLC method
was chosen for the present study.
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Fig. 4. Companson of HPLC and RIA  after

Chromosorb®-column chromatography in the assay of RU

486 in serumm. Serum samples were collected following oral

intake of 300 mg b.id. for 7 days. The squation for the

{inear regression line was BPLC = (.55 RIA + 0.29 pmol/,
and the correlation coefficient was 0.92 (n = 80).

Previous work on the pharmacokinetics of RUJ 486
has shown that by increasing & single oral dose from
100 to 300 mg, the serum levels of RU 486 cannot be
greaily elevated {81 A similar phenomenon has also
been reported to occur during multiple dose adminis-
tration of the compound [18]. Theequal T, ;s of RU
486 during the treatment period following intake of
daily doses exceeding 50 mg (Table 1) is at least partly
explained by saturation of alpha 1-acid glvcoprotein,
the specific transport protein of RU 486 {8, 17L

The serum concentrations of the mono-
demethylated, didemethylated and hvdroxylated me-
tabolites of RUJ 486 increased significantly when the
single oral dose of RU 486 was ingreased from 100
to 800 mg; thus equalling or exceeding the serum
levels of the parent RU 488 [8]. These metabolites
bear lower affinities of $-21% {(RU 486 = 160%) to
the human progesterone receptor {18]. Even though
the monodemethylated and hydroxylated metabolites
behave as weak antiprogesterones in rat [19], the
antiprogestagenic nature of the metabolites of RU
486 in humans has not been confirmed. Thus, {rom

1o 8met
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Fig. 5. Seruma concentrations of RU 486 in four female
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the pharmacokinetic point of view, the optimal dos-
age could be the one leading to the highest serum and
target tissue levels of RU 486 the strongest com-
petitor for the progesterone receptor and the best
characterized antiprogesterone of these steroids.

In agreement with previous pharmacokinetic data
{10, 18], 4 and 7-day treatment with daily doses of 100
and 200mg of RU 486 resulied in nearly identical
Cuin's of RU 486 during the treatment period
(Figs 2 and 3, Table 1). In the mds the AUC, s
decreased when the administered dose of RU 486 was
increased (Table 2. The AUC, . ,,, scen after admin-
istration of 100 mg b.id. for 4 days was significantly
lower than the AUC, ., s obtained with adminis-
tration of 12.5mg b.id. (£ <008, 25mg hid.
(P < 0.003) for 4 days, and S0 mg b.id. {P <008
for 7 days. This may further suggest that if multiple
dose administration of RU 486 is preferred, daily
administration of relatively small ({ie. around
50-100 mg/day) single doses of RU 486 might be
advantageous. This might alsc decrease possible side-
effects of RU 486 associated with high oral doses
{6, 15}

The climination phase pharmacokinetics of RU
486 showed a wide range of individual variation
(Fig. 3), suggesting large individual variation in the
capacity to metabolize and cxcrete RU 488, The
mean {,,,:s of R1J 486 varied from 25.5t0 47.8 h in
the groups of different regimens (Table 2), however
the Vdnauem was not staiistically significant.

A large siogle dose of RU 486 (ie. 800 mg) has
been reported to be chnically equally effective as
multiple dose administration in very early pregnancy
{71 The AUC, ., following intake of a single dose of
200 g of RU 486 was in the same range with the
AUC, s seen m mds (Table 2) indicating that
single dose administration of RU 485 may be as
efficient as multiple dose admimstration. Also, due to
the long ¢, of RU 486 [Table 2, refs 10, 19}, single
dose administration might lead to sufficiently high
and prolonged serum levels of RU 486 to enmsure
saturation of the progesterone receptors. In addition,
in order t avold possible misuse of RU 456 {3}, single
dose administration of the compound would be pref-
erable. On the other hand, the clinical potency of the
single dose administration of RU 486 declined from
89%, in pregnancies of less than 5 weeks amenorrhoea
to 58% when the duration of pregnancy exceeded &
weeks {7]. Therefore multiple dose administrations of
RYU 486 might be needed in more advanced preg-
nancies.

Previousty, with daily doses of 30 mg or above, the
abortifacient properties of RU 486 have been re-
ported to lack dose-dependency [1-8]. Following
muitiple daily admimstration of 0 mg or more of
RU 488, the O, s were similar during the treatment
period {Table 1). This phenomenon is partly due to
saturation of the specific serum transport capacity for
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capacity for RU 486 {Fig. 2, ref. 8}, the quantitation
of R1J 486 in serum following intake of doses exceed-
ing S0 mg may not be very informative. It is con-
chuded that from the pharmacokingtic point of view,
administration of RU 486 as relatively small daily
dose administered over several days seem io be
advantageous.
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