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Side effects from contraception in this series were low.
With oral contraception 5600 were taking Minovlar, 320",
Norinyl-1, and the rest were taking either Gynovlar, Ovulen
50, Ortho-Novin 1/50, or Minilyn. Apart from the usual
minor disturbances experienced by some patients during
the first cycle there were five patients with persistent break-
through bleeding on Minovlar who were changed to Gynovlar,
and this cured the problem. Four patients developed depres-
sion; of these two were taking Minovlar and were cured by
changing to Norinyl-1, and two were changed to an intra-
uterine device (one had been taking Ovulen 50, the other
Gynovlar). Other minor disturbances were one patient with
absent withdrawal bleeds on Norinyl-1 cured by changing to
Ovulen 50, one patient with breast discomfort on Ovulen 50
who changed to Minovlar and had no further trouble, and one
patient with hot flushes on Norinyl-1 which ceased after
four cycles. Serious side effects-jaundice, hypertension,
and thromboembolic phenomena-were not encountered, but
one pregnancy occurred during the first cycle of Ortho-Novin
1/80. With the patients using intrauterine devices no side
effects were noted except for one spontaneous expulsion of
a Lippe's loop C. This patient was changed to oral contra-
ception. No side effects were noted in patients using the cap.
The inadequate methods of contraception used by patients

who had an unwanted pregnancy (88- 10, of the patients)
reflect a combination of poor motivation and poor education.
It is obvious that research and effort will have to be directed
to increasing a sense of responsibility towards adequate contra-
ception in these patients.
The occupation of clinic attenders reflects the ability of

the higher socioeconomic groups to be aware of the existence

of clinics where help and advice on contraception can be
obtained. The Registrar General's supplement on abortion"
shows that the problem of an unwanted pregnancy is by no
means restricted to these groups, and other methods will
have to be found if we are to prevent unwanted pregnancies
occurring in the lower socioeconomic groups.
One criticism often levelled at a clinic for unmarried people

is that it aids and abets a promiscuous society. Our figures
refute this. Only 15 of the 587 patients had not had sexual
intercourse before attending the clinic, and those 15 patients
had a stable relationship that they knew would lead to sexual
intercourse and wished to prevent the risk of an unwanted
pregnancy by the use of an efficient method of contraception.
In addition the follow-up of these patients indicates that the
majority continued with their stable relationship and only
6 50o changed their partners once.
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Today's Drugs
With the help of expert contributors we print in this section notes on drugs in common use

Glibenclamide
Glibenclamide is the latest oral hypoglycaemic compound to
achieve a place in the management of some patients with
diabetes mellitus. It is closely related chemically to other
members of the sulphonylurea group, which includes tolbuta-
mide, chlorpropamide, acetohexamide, and tolazamide.

Pharmacology

Glibenclamide has a high potency relative to all other sulphony-
lureas and is up to a thousand times as active as tolbutamide on a
milligramme for milligramme basis. This difference is difficult
to explain from an examination of the structural formulae of the
two compounds and there is at present no evidence that the
extent of their plasma protein-binding or ability to enter tissues
(as measured by lipid solubility) differ sufficiently to provide a
satisfactory explanation. The difference in potency, while of
interest to the pharmacologist, has little practical relevance in
the management of a diabetic patient, who is unlikely to dis-
criminate between tablets containing one milligramme or one
gramme of active ingredient provided his diabetes is well
controlled without disturbing side effects.

Glibenclamide acts in the same manner as the other sul-
phonylureas-that is, by stimulating pancreatic beta cells to
release insulin. Thus it is unlikely to exert any effect in people

without pancreatic function (whether a result of pancreatectomy
or of chronic pancreatic disease). This has been confirmed in
animals rendered chronically diabetic by the administration of
streptozotocin, in which glibenclamide failed to reduce blood
sugar levels. For several years an extrapancreatic site of action
of the sulphonylureas has been postulated and it has been
suggested that both glibenclamide and tolbutamide may increase
the uptake of glucose by the isolated rat diaphragm.' While
again this observation is of theoretical interest, it seems un-
likely that it will prove to have major clinical importance.

Further evidence that glibenclamide increases the secretion
of insulin from pancreatic beta cells comes from the observation
that action potentials in isolated mouse islet cells may be pro-
duced by sulphonylurea compounds, including glibenclamide,
and that these potentials are similar to those normally associated
with insulin secretion.

Clinical Pharmacology

Few studies have so far been published concerning the absorp-
tion, metabolism, and excretion of glibenclamide. Nevertheless,
in one study in normal people peak blood levels following a
radioactively-labelled oral dose occurred within four hours.2
Preliminary results of a similar study in diabetic patients
suggested a greater variability in the time taken to reach peak
plasma levels, which might reflect altered absorption character-
istics.3
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Glibenclamide is metabolized in man, and several metabolites
have been identified in human urine. About 40% of an oral dose
can be recovered from urine over the 48-hour period after
administration-which probably indicates that a similar pro-
portion is absorbed from the gut, as little appears to be retained
in the body. After an oral dose some unchanged glibenclamide
and several metabolites are excreted in the urine. This should
lead to caution in its use in patients with renal impairment, who
might be expected to retain both drug and metabolites with
resultant higher plasma levels and the risk of prolonged hypo-
glycaemia.

There is considerable individual variation in the dose of
glibenclamide required to control blood sugar levels in diabetic
patients, and a range from 2-5 mg to 60 mg daily has been
reported. The oral dose which proves effective in any given
person will depend on many factors, including the percentage
absorbed, the amount that is protein-bound, the rate of meta-
bolism, and the amount excreted in the urine. Nevertheless,
most patients suitable for treatment with glibenclamide seem to
require between 2 5 and 15 mg a day.
The duration of action of glibenclamide is prolonged, and

increased plasma insulin levels may persist for 24 hours. The
drug should, therefore, be given as a single daily dose, as is the
case with chlorpropamide.
Any new drug must be examined for potential interaction

with other compounds. Glibenclamide, which is protein-bound,
may prove to be displaced from its binding sites by other
compounds-such as, anti-inflammatory drugs or sulphona-
mides-which might result in sudden changes in the control of
the diabetes. So far this effect has not been reported, but any
sudden change in response in a diabetic patient on oral treatment
should lead to a critical examination, not only of the patient's
carbohydrate intake and physical activity, but also of all drugs
administered.

Cases have been reported of sudden apparent potentiation of
glibenclamide's action in patients with arterial thrombosis. An
unsuspected drug interaction may be the cause and anti-
coagulants have been incriminated. Nevertheless, they have not
been given to all patients in whom this complication has
occurred.

Clinical Use

The major role for glibenclamide is in the treatment of the
maturity-onset diabetic who has not been controlled by diet
alone. The drug should not be regarded as a substitute for diet
nor used in patients who have severe diabetes (with or without
ketosis), or who are pregnant or seriously ill. In these circum-
stances insulin remains the correct treatment.
The use of glibenclamide may increase the numbers of

diabetic patients who can be controlled by oral hypoglycaemic
agents alone. Nevertheless, it is too early to assess the risk of
"secondary failure" after a long period of control by gliben-
clamide-which has been a feature of the use of both tolbuta-
mide and chlorpropamide.

Glibenclamide should be started at a dose of 2-5 or 5 mg once
daily, as some patients respond adequately at these levels.
Thereafter, if the response is not satisfactory the dose may be
increased by small increments to 20 mg daily. While doses
above this level have been used with apparent safety, there is

little evidence that they are likely to be effective. If control
remains unsatisfactory, therefore, the action of glibenclamide
may be reinforced by the addition of one of the biguanide
compounds-phenformin or metformin-whose predominant
activity is to increase the tissue uptake of glucose. If the combi-
nation of glibenclamide and a biguanide fails to control blood
and urine sugar treatment with insulin is indicated.

Adverse Effects

Few adverse effects have resulted so far from the admini-
stration of glibenclamide. Hypoglycaemia is an unpleasant
extension of the compound's usual activity, and may of course,
prove a serious hazard, especially in the elderly and in those
who live alone. Reports have appeared of severe and even fatal
hypoglycaemia following glibenclamide. Such reactions also
occur with the other sulphonylureas and it must be remembered
that all drugs in this group are potent and should be administered
with care.

Other side effects have included occasional rashes, nausea,
blurring of vision unrelated to hypoglycaemia, and trembling of
the limbs-again apparently not produced by a low blood sugar
level. It is claimed that flushing after taking alcohol (the antabuse
effect seen most commonly in diabetics being treated with
chlorpropamide) does not occur with glibenclamide.
The production of a low protein-bound iodine level is a

recognised consequence of treatment of some patients with
sulphonylureas. This has not been reported with glibenclamide
in clinical practice so far but reports have suggested that the
drug may be capable of inhibiting the coupling of iodine and
tyrosine within the thyroid gland in rats and mice. Whether or
not this also occurs in man can be answered only after gliben-
clamide has been used for a longer period of time.

It is apparent from published series that 5 mg of glibenclamide
is roughly equivalent in potency to 250 mg of chlorpropamide
or 1 g of tolbutamide. On this basis the cost of treatment with
glibenclamide is double that of tolbutamide and almost double
that of chlorpropamide (based on current hospital prices).

Conclusion

Glibenclamide is a useful addition to the existing range of
sulphonylurea compounds. It cannot yet be considered a major
advance as, despite its greater potency, there is so far no good
evidence that it increases the number of diabetic patients who
can be treated with oral agents. It may be useful in those who
are unable to tolerate the established oral drugs for some reason
but is at present an expensive alternative to tolbutamide or
chlorpropamide.
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