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be assumed not to be, planning a pregnancy. A
treatment which minimised the likelihood of a delayed
bleed, and therefore the requirement for a pregnancy
test, would seem advantageous. The three pregnancies
conceived after mifepristone treatment suggests that
the next cycle and ovulation may occur without an
intervening bleed. As we found no true failures of
mifepristone treatment it would seem reasonable to
start hormonal contraception immediately after treat-
ment. This would give good protection against unplan-
ned pregnancy and obviate the need for pregnancy
testing unless the withdrawal bleed after the first cycle
of treatment is absent.

Conclusions

Most abortions in the Western World are carried out
in young women, often early on in their sexual
relationships. Knowledge and availability of postcoital
contraception can reduce the numbers of unplanned
pregnancies and give health professionals the oppor-
tunity to encourage and supply ongoing effective
contraception.

We have shown that the mifepristone and Yuzpe
regimens are effective. Mifepristone has greater
effectiveness and fewer side effects but leads to greater
disturbance of cycle and to difficulty in predicting risk
of pregnancy until the following cycle. The Yuzpe
method seems to be slightly less effective and has more
side effects but rarely delays the next cycle. Danazol
did not seem to be effective as postcoital contraception.
The risk of pregnancy for each woman can be esti-
mated reasonably accurately by careful questioning
regarding the stage of the cycle and measurement of
progesterone. To determine the relative usefulness and
practical effectiveness of the Yuzpe and mifepristone
regimens in clinical practice we suggest a large multi-
centre study including all women requiring postcoital
contraception, even if their level of risk is difficult to
determine.

This study was funded by the special programme of
research, development, and research training in human
reproduction of the World Health Organisation. We thank

Brian Faragher for help with statistical analysis, Jacky Vance
for persistence in achieving follow up, and Rosemary
Kirkman for support and advice.
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Paradoxical bronchoconstriction
in asthmatic patients after
salmeterol by metered dose
inhaler

James R W Wilkinson, ] Alan Roberts,
Peter Bradding, Stephen T Holgate,
Peter H Howarth

Salmeterol is a long acting 8, agonist used as a
bronchodilator in asthma. Patients have been reported
as suffering acute deteriorations in their asthma, often
within minutes of exposure to salmeterol and against a
background of stable asthma.' We report six cases of
acute bronchospasm induced by inhaling salmeterol by
metered dose inhaler but not by dry powder inhaler
(diskhaler).

Patients, methods, and results

Five female and one male asthmatic patient (aged
17-48 years, mean 28) complained of breathlessness,
wheeze, or caugh after inhaling salmeterol. All subjects
were taking inhaled salbutamol as necessary; five were
taking regular beclomethasone, and one additional
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prednisolone. One subject took regular salmeterol (by
diskhaler), one oral salbutamol, and one oral theo-
phylline. Forced expiratory volume in one second at
rest ranged from 69% to 105% of predicted values for
age, sex, and height.

All subjects attended on three occasions, when they
received two puffs of salmeterol or placebo by metered
dose inhaler given double blind and in random order or
salmeterol 50 ug by diskhaler. On two further visits
four subjects received beclomethasone (Becotide)
100 pg and three salbutamol (Ventolin) 200 pg (given
double blind in random order) (see figure). Intervals
between treatments were 2-14 days. All subjects
abstained from taking salmeterol for 24 hours and
salbutamol for six hours before challenge. Forced
expiratory volume in one second was measured before
and at one, three, five, 10, 15, and 30 minutes after
exposure.

Maximal percentage fall in forced expiratory volume
in one second relative to baseline values was compared
between treatments using Student’s ¢ test for paired
samples.

The figure shows the changes in forced expiratory
volume in one second after the different treatments. In
all subjects forced expiratory volume in one second fell
substantially after inhalation of either salmeterol
(13:2% (SE 2:5%), p=0-005) or placebo (19-0%
(3-2%), p=0-015) by metered dose inhaler. Two
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subjects became severely wheezy, others experiencing
cough and mild wheezing. There was no broncho-
constriction after salmeterol by diskhaler (1-2% (0-6%),
p=0-14). Differences between treatments were
significant (p=0-005 for salmeterol by metered dose
inhaler v salmeterol by diskhaler; p=0-001 for placebo
by metered dose inhaler v salmeterol by diskhaler;
n=6).

The initial bronchoconstriction after salmeterol by
metered dose inhaler resolved within five minutes,

with subsequent bronchodilation, whereas that after
placebo persisted for more than 30 minutes.

Becotide induced bronchoconstriction similar to
that occurring after placebo (maximal fall in forced
expiratory volume in one second 26:5% (8:7%),
p=0-001; n=4). Ventolin induced no bronchocon-
striction (lowest forced expiratory volume in one
second 101-7% (3:2%) of baseline values; n=3).

Another six asthmatic patients not complaining of
cough after salmeterol showed no bronchoconstriction
when salmeterol was given by metered dose inhaler.

Comment

Bronchoconstriction after both salmeterol and
placebo by metered dose inhaler but not after salmeterol
by diskhaler suggests that the irritant is not the
salmeterol itself. Salmeterol metered dose inhalers
contain lecithin and the propellants dichlorofluoro-
methane and trichlorofluoromethane. Salbutamol and
beclomethasone metered dose inhalers contain the
same propellants but oleic acid instead of lecithin. The
similarity in characteristics of bronchoconstriction
after beclomethasone by metered dose inhalers
implicates one or both chlorofluorocarbons rather than
lecithin as the irritant. That salbutamol caused no
bronchoconstriction was attributed to its faster onset of
action opposing any bronchoconstrictor effects of the
propellants.

Paradoxical bronchoconstriction after inhalation by
metered dose inhaler has been reported with both
inhaled corticosteroids and [3, agonists,™ decreases in
forced expiratory volume in one second of more than
10% occurring in as many as 44% of subjects.’
Maximum bronchoconstriction occurs within five
minutes but may persist for more than 30 minutes.’
Salmeterol’s slower onset of action may expose such
bronchoconstriction in asthmatic subjects, whereas
bronchodilators with a faster onset of action may
attenuate the bronchoconstriction.

Such paradoxical bronchoconstriction might explain
the reported worsening of asthma symptoms after
inhalation of salmeterol, and we suggest that affected
patients transfer to a dry powder formulation.
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ONE HUNDRED YEARS AGO

THE ADVANTAGES OF EPIDEMICS
Out of evil comes good. A sharp epidemic, especially if
fatal in type, may save many lives in the long run by
educating those individuals and corporations whose
obtuseness prevents them from learning in a less expensive
school than that of direct experience. The dread of cholera
is spurring to action many authorities who would otherwise
have remained content with polluted water supplies and
reeking nuisances which custom had made familiar.
Small-pox, too, has been teaching many bitter lessons as to
the need for means of isolation being in readiness
beforehand. Now scarlet fever is enforcing the same
moral, and if the lay press may be taken as an index of
public opinion, there is a growing disposition to use plain
language concerning sanitary authorities who fail in their
duty in this matter. It is in the power of the public as
ratepayers to insist upon proper means being adopted for

their safety, and the sooner the public realise the danger of
delay the better. Brighouse, for example, has learned the
lesson at a cost of several lives and probably several
thousands of pounds. A few of the adjoining districts have
had the wisdom to profit by their neighbour’s fate, and are
bestirring themselves, but most are perversely content to
wait as Brighouse and Batley did until it is too late. At
Golcar a case of small-pox has occurred among a colony of
navvies, and has had to be left there, the sanitary authority
having made no provision whatever. An outbreak of
scarlet fever among Irish harvestmen at Kirkby, near
Liverpool, found the rural authority equally unprepared;
and although provision is now being hurriedly made, the
Liverpool Post comments with just severity upon the
previous inaction of the Board. The condemnation should
have been extended to the scores of other defaulters whose
inaction is no less culpable. (BM¥ 1892;1i;:599.)
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