
580 BRITISH MEDICAL JOURNAL VOLUME 290 23 FEBRUARY 1985

is broken. Some laboratories may have to be transferred to
health authority control, but the PHLS cannot function if too
many of its roots are pruned.
The PHLS is a uniquely English institution, uniquely

successful. It is admired and envied for its effective peri-
pheral contacts by its counterpart in the United States,
despite the vastly greater resources made available to the
latter; and it is repeatedly consulted-and not in vain-by
the World Health Organisation. Those who would break the
essential PHLS links between centre and periphery-who
are they? Do they really know what they are doing? The
PHLS now has over 45 years ofexperience, accomplishment,
and partnership with the DHSS and health authorities. Its
essential structure must not be wrecked on the assumption-
certainly false-that real economies will result.

34 Redford Avenue, JAMES HOWIE
Edinburgh EH 13 OBU

The antiprogesterones are
coming: menses induction,
abortion, and labour?
The five classes of steroid hormones are oestrogens,
androgens, mineralocorticoids, progesterones, and gluco-
corticoids. As antagonists to these hormones have been
developed they have proved of considerable clinical value.
The actions of oestrogen may be inhibited by clomiphene or
tamoxifen, androgens by cyproterone, and mineralo-
corticoids by spironolactone. Until now, however, no
clinically acceptable receptor antagonists have been found
for the progestogens or the glucocorticoids; but anti-
progesterone drugs should soon be available and will give
opportunities for the induction of menstruation and the
interruption of pregnancy and may lead to a revision of our
concepts of abortion.

Progesterone is a key hormone in the establishment and
maintenance of human pregnancy. An antiprogesterone
drug would therefore induce menstruation when ad-
ministered in the luteal phase of the menstrual cycle,
prevent implantation when administered at nidation, and
induce abortion when administered in early pregnancy.
Such compounds might revolutionise family planning,
providing women with a non-surgical method of birth
control when menstruation is delayed.
For some time steroid biochemists have been trying to

produce potent competitive inhibitors of progesterone
which are free of side effects. Earlier compounds (including
gestrinone (R-2323), anordrin, and ORF 9371) were not
clinically useful either because of androgenic side effects or
simply because of their low efficacy when tested in vivo.'3
The alternative approach of blocking the enzyme 3(
hydroxysteroid dehydrogenase by trilostane or epostane,
thereby inhibiting the synthesis of progesterone and so
inducing abortion, is a real advance-but unfortunately the
same mechanism interferes with the biosynthesis of adrenal
steroids.4
A fresh approach was presented by Philibert and col-

leagues in 1982.5 They reported the synthesis of a new
steroid compound, RU 486, which is a derivative of the
progestogen norethindrone. In female rabbits pretreated

with oestradiol this antiprogesterone bound to progesterone
receptors five times more avidly than did progesterone, and
also bound three times more strongly than dexamethasone
to the glucocorticoid receptor of the thymus in adrenalecto-
mised rats. Despite such binding this synthetic steroid had
no progestomimetic activity in bioassay systems in vitro or
in vivo. This suggested that RU 486 would be clinically
useful as an antiprogesterone; and studies in monkeys
showed that RU 486 reliably induced menstruation by a
local action on the endometrium.6 This action was seen with
doses as low as 01 mg/kg given intramuscularly. The
corpus luteum was not concerned in this response, and
RU 486 did not bind to the primate ovary.
Three studies have reported the use of RU 486 to abort

human pregnancies. Herrmann and associates gave 200 mg
ofRU 486 a day by mouth for four days to women who were
six to eight weeks pregnant and produced abortion in nine
of 11 patients.7 The median time to abortion was four days
(range three to seven days). One of the patients experienced
heavy bleeding and required emergency curettage. More
recently, in a collaborative study by the World Health
Organisation, this antiprogesterone was given to 37 women
seeking termination of pregnancy with amenorrhoea of 42
days or less.8 The patients were given either 25 mg RU 486
twice daily for four days (total dose 200 mg), 50 mg twice
daily for four days (400 mg), or 100 mg twice a day for four
days (800 mg). Twenty two of the women had a complete
abortion while 11 had an incomplete abortion, and in the
remaining three there was apparent continuation of the
pregnancy. At these doses the clinical efficacy of treatment
was not dose dependent. Plasma progesterone concentra-
tions did not decline greatly during treatment with anti-
progesterone, though plasma cortisol concentrations did
increase. Two patients in this study had heavy bleeding and
required a blood transfusion and curettage on clinical
grounds, but no patient complained of severe pain, nausea,
or vomiting after the antiprogesterone-in contrast with
early studies of various prostaglandin regimens. Despite
these advantages these early results do not show any clinical
advantage over vacuum aspiration or prostaglandin
analogue methods for terminating early pregnancy.
One way to increase the percentage of abortions that are

complete would be to use an antiprogesterone to dislodge
the pregnancy and then to give a prostaglandin to evacuate
the uterus. Bygdeman and colleagues recently prescribed
RU 486 at 25 mg twice daily for four days (200 mg), or 25
mg four times daily for four days (400 mg), followed by a
single intramuscular injection of 250 [ig sulprostone (15-
methylprostaglandin E2, methyl ester) to 16 pregnant
patients with amenorrhoea of 49 days or less.9 With this
combined regimen all women had complete abortions. No
patient reported serious vomiting or diarrhoea, and only
one woman required an analgesic injection. Such
combined treatment, aiming at giving low doses of two
drugs working by different mechanisms to produce the
same clinical effect, has the same rationale as using
diuretics and (3 blockers in treating hypertension.

Antiprogesterone steroids might also act as antifertility
agents in other circumstances. Ingestion from day 24 to day
26 of a normal ovarian/menstrual cycle, regardless of
whether conception has occurred, will induce menstruation
at the expected time-and in contrast with conventional oral
contraceptives would limit the duration of drug treatment to
only two or three days in each menstrual cycle. Giving an
antiprogesterone to a patient whose expected menses are
overdue but in whom a routine pregnancy test gives a
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negative result (say, at day 31 of a conceptual cycle) would
also reliably induce menstruation. Moreover, RU 486
inhibits ovulation when administered at midcycle before
the appearance of the luteinising hormone surge, indicating
a further contraceptive possibility for the antiprogesterones
(R L Collins et al, G Schaison et al, papers delivered at
seventh international congress of endocrinology, Quebec
City, 1984). Though these actions chart quite new territory
in the regulation of fertility, several problems lie ahead.
Regular administration of an antiprogesterone as a monthly
contraceptive has potential difficulties; if it was given on day
31 of a conceptual cycle chorionic gonadotrophin secreted
from the early (and aborting) embryo might remain in the
maternal circulation for several days because of its long
plasma half life. That might in turn sustain the corpus
luteum and the secretion of progesterone for long enough to
delay the return of normal ovarian folliculogenesis. The
patient would be unlikely to ovulate 14 days after the start
of her menses-and could, therefore, take the anti-
progesterone steroid at an inappropriate, preovulatory time
in her next cycle.

Antiprogesterone drugs may have a further use in the
induction of labour in late pregnancy, because they appear
to release prostaglandins from human endometrium.'° We
do not know, however, whether antiprogesterones cross the
placenta and whether they can affect the fetus directly.
Placental progesterone seems an important substrate for the
fetal synthesis of cortisol as the fetal adrenal lacks the
33 hydroxysteroid dehydrogenase enzyme necessary for
biosynthesis of cortisol from pregnenolone. An antiproges-
terone might, therefore, reduce fetal secretion of cortisol
and interfere with glucocorticoid dependent processes such
as the production of surfactant in the fetal lung, quite apart
from any concomitant antagonist action on glucocorticoid
receptors.

These drugs might also offer a new medical treatment for
Cushing's syndrome. In keeping with its binding to the
glucocorticoid receptor RU 486 raises concentrations of
adrenocorticotrophic hormone and cortisol in monkeys and
in man." 12 This antiglucocorticoid action occurs at a
substantially higher dose than the antiprogesterone effect,
suggesting a margin of safety in pregnant patients who
might later require curettage to complete emptying of their
uterus. The induction of anaesthesia in such women does
not alter their cortisol secretory response to this stress and
does not interfere clinically with their anaesthetic.89

All these developments represent a real breakthrough in
the regulation of fertility. Several pharmaceutical companies
have given priority to the development of antiprogesterones,
aiming at developing drugs which specifically antagonise
through the progesterone receptor without binding to the
glucocorticoid receptor." '3 If their efficacy is proved the
progesterone receptor antagonists will herald a new contra-
gestational approach to fertility control and raise several
critical medical, moral, and legal questions (E E Baulieu et
al, paper delivered at CIBA Foundation symposium No
115, November 1984). Firstly, what are the risks to the
fetus in early pregnancy if the patient takes an incomplete
course of antiprogesterone treatment? Secondly, will
prescription of such drugs be confined to hospitals or
allowed on the NHS by general practitioners? Thirdly, how
should the demands of women for their right to choose in
this new aspect of gynaecology be addressed? Should
antiprogesterones be available without prescription? And,
finally, is it indeed legal to prescribe these medicines in
Britain? In England and Wales abortion is taken to include

all procedures performed from the time of implantation.'4
Giving an antiprogesterone drug to a woman whose period
is delayed by two or three days may therefore be an offence
under the 1967 Abortion Act. By contrast, Scots Common
Law takes abortion to mean those procedures performed
from the time that the woman can be shown to be "with
child" by reasonably available methods, which is usually
accepted as six to eight weeks of pregnancy. Similar laws
requiring proof of pregnancy are widespread throughout the
Commonwealth and would allow antiprogesterones to be
used in those countries without legal liability for abortion.

DAVID L HEALY
Lecturer in Obstetrics and Gynaecology,
University of Edinburgh,
Edinburgh EH3 9EW
(Present address: Prince Henry Hospital,
Melbourne 3004,
Australia)

HAMISH M FRASER
Senior Scientist,
Medical Research Council Reproductive Biology Unit,
Centre for Reproductive Biology,
Edinburgh EH3 9EW

1 Mora G, Faundes A, Johannson EDB. Lack of clinical contraceptive efficacy of large doses of
R2323 given before implantation or after a missed period. Contraception 1974;12:211-20.

2 Gu Z, Chang MC. A-nor steroids as post-coital contraceptives in the hamster with special
reference to the transport and degeneration of eggs. Contraception 1979;20:549-57.

3 Hahn DW, McGuire JL, Chang MC. Contragestational agents. In: Zatuchni GI, Labbock MH,
Sciarra JJ, eds. Research frontiers in fertility regulation. Hagerstown: Harper and Row,
1980:173.

4 Van der Spuy ZM, Jones DL, Wright CSW, et al. Inhibition of 3-beta-hydroxysteroid
dehydrogenase activity in first trimester human pregnancy with trilostane and WIN 32729.
Clin Endocrinol 1984;39:521-32.

5 Philibert D, Deraedt R, Toumemine C, Mary I, Teutsch G. RU 38486-an antiglucocorticoid
with a new mechanism of antihormonal activity. 7 Steroid Biwchem 1982;17:68.

6 Healy DL, Baulieu EE, Hodgen GD. Induction of menstruation by an antiprogesterone steroid
(RU 486) in primates: site of action, dose-response relationships and hormonal effects. Fertil
Steril 1983;40:253-7.

7 Herrmann W, Wyss R, Riondel A, et al. The effects of an antiprogesterone steroid on women;
interruption of the menstrual cycle and of early pregnancy. Comptes Rendus 1982;294:933-8.

8 Kovacs L, Sas M, Resch BA, et al. Termination of very early pregnancy with RU 486-an
antiprogestational compound. Contraception 1984;29:399-410.

9 Swahn ML, Cekan S, Wang B, Lundstrom V, Bygdeman M. Pharmacokinetic and clinical
studies on RU 486 for regulation of fertility. In: Segal S, Baulieu EE, eds. Proceedings from a
Rockefeller Foundation symposium in Bellagio, Italy'. (In press.)

10 Kelly RW, Healy DL, Cameron Mj, Cameron IT, Baird DT. RU 486 stimulates PGF25,
production in isolated endometrium cells in short term culture. In: Segal S, Baulieu EE,
eds. Proceedings from a Rockefeller Foundation symposium in Bellagio, Italy. (In press.)

11 Healy DL, Chrousos GP, Schulte HM, et al. Pituitary and adrenal responses to antiprogesterone
and anti-glucocorticoid steroid RU 486 in primates. 7 Clin Endocrinol Metab 1983;57:863-5.

12 Gaillard RC, Riondel A, Muller Al, Herrmann W, Baulieu EE. RU 486: a steroid with
antiglucocorticoid activity that only disinhibits the human pituitary-adrenal system at a
specific time of day. Proc Natl Acad Sci USA 1984;81:3879-82.

13 Neef G, Sauer G, Seeger A, Wiechert R. Svnthetic variations of the progesterone antagonist RU
38486. Tetrahedron Letters 1984;25:3425-8.

14 Cook RJ, Dickens BM. Emerging tssues in Commonwealth aborton laws, 1982. London:
Commonwealth Secretariat Publications, 1983.

Who should have an intraocular
lens?
Should we advise our patients to have a lens implant after
removal of their cataracts?

Replacement of a cataractous lens by an equivalent
implant of plastic has many advantages over the traditional
pebble spectacles. These limit clear vision to a central field,
are initially very distorting and clumsy, and prevent the use
of the eyes in unison unless the fellow eye is also aphakic.
Contact lenses may minimise these disadvantages, but they
bring problems of their own-particularly for the elderly,
who along with poor sight often have shaky or arthritic hands
and so find them hard to manipulate. So the appeal of the
implant is enormous, most patients have heard about them,
and many are disappointed if their eye surgeon declines to
provide this undoubted benefit.
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