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Prevention of Hyaline Membrane Disease

The high mortality of respiratory distress syndrome in pre-
mature infants and the relative ineffectiveness of treatment'
make two recent reports of special interest. They are clinical
studies2 3 which attempt to clarify the role of corticosteroids
in prevention and treatment. New forms of treatment for this
puzzling disorder have sometimes been introduced without
adequate trials, so that it is heartening to find that these are
reports of well-documented controlled studies, and that there
is a rational basis for reconsidering the use of corticosteroids.
The stimulus to the use of corticosteroids in prevention

came mainly from animal work. G. G. Liggins, a co-author
of one of the trials, found in 1969 that lambs given intra-
fetal infusion of cortisol, dexamethasone, or corticotrophin
were viable when born 24-28 days before term and had
lungs which remained expanded after they had been killed.4
Lambs born more than 22 days before term develop features
comparable to respiratory distress syndrome unless so
treated.5 R. A. Delemos and co-workers6 then compared
the lungs of lambs treated with corticosteroids in utero
with those of their untreated twins. They found that animals
treated within 47 days of term showed accelerated
appearance of surfactant. This is a lipoprotein formed in
alveolar cells and having as its main action the reduction in
surface tension in the lungs, facilitation of expansion during
inspiration, and prevention of collapse during expiration.

Deficiency of surfactant is considered to be a crucial factor
in causing respiratory distress syndrome.7 Evidence that
corticosteroids are relatively deficient in babies with re-
spiratory distress syndrome came from a necropsy study of
R. L. Naeye and colleagues,8 who found that in infants dying
of respiratory distress syndrome within 72 hr of birth the
mean adrenal weight was 19% less than in infants dying of
other causes. It was not clear whether the reduction of ad-
renal weight was the cause or the result of the disease.

In the first of the recent trials2 corticosteroids were given
to 282 mothers in whom premature delivery threatened, or
delivery was planned, before 37 weeks gestation. Patients
were randomly allocated either to a treated group and given
by intramuscular injection a mixture containing 6 mg each
of betamethasone acetate and betamethasone phosphate, or
to a control group and given 6 mg of cortisone acetate, the
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latter having a glucocorticoid potency of approximately 1/70
that of the betamethasone preparations. Both injections were
repeated after 24 hr, and delivery was postponed if possible
to between 48 and 72 hr of the first injection. Two hundred
and twenty six infants were delivered from 213 mothers with
unplanned premature labour. There were three fetal deaths
in both groups, but only eight perinatal deaths in the
treated group, compared with 18 in the controls. The in-
cidence of the respiratory distress syndrome in those treated
was 9% compared with 26% in the controls, and, if only
the 77% of deliveries which were postponed until 24 hr
after the first injection were considered, the differences were
more striking, being 4-3% and 24% respectively. But it
was only in infants of less than 32 weeks gestation that the
beneficial effects of therapy reached statistical significance,
2 of 17 treated infants developing respiratory distress syn-
drome as compared with 16 of 23 controls. When premature
delivery was planned, because of rhesus isoimmunization or
pre-eclampsia, the treated groups had a lower incidence of
respiratory distress syndrome, but the difference did not
reach statistical significance. In no group was there an in-
crease in antepartum or intrapartum fetal death rate in the
treated cases except in cases of pre-eclampsia, but -the in-
creased death rate in this group did not reach statistical
significance. Though endogenous production of cortisol was
suppressed for three days, no complications of pregnancy,
labour, delivery, or the puerperium were detected which
could be attributed to treatment, nor was lactation affected.
No adverse effects were noted in the newborn babies. In-
deed eight of 12 infants of less than 30 weeks gestation
treated with betamethasone survived, while all eight of the
controls died.
Though earlier studies of the postnatal use of cortico-

steroids in the prevention and treatment of respiratory dis-
tress syndrome in premature infants9 10 failed to show con-
vincing benefit, their role was reinvestigated in tie second
trial.3 In this study 44 infants with fully established disease
were randomly allocated at an age of 1-14 hr to treatment
with hydrocortisone hemisuccinate (12-5 mg/kg bodyweight)
injected into an umbilical artery on admission to the trial
and again 12 hr later, or to a control group receiving lactose
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in a similar dose in the same vehicle by the same route. The
two groups were comparable in terms of gestation, bWrth
weight, age on admission to the trial, Apgar score at 1 and
5 mins, amibient oxygen requirements, arterial Pao2 and
Paco2, acd- base status, calculated alveolar-arterial oxygen
gradients, and in plasma corticosteroid concentrations. All
received identical management. An attempt was made to
keep the Pao2 between 60 and 100 mm Hg. When it fell
below 50 mm Hg in 100% oxygen, or the Paco2 rose above
70 mm Hg, assisted mechanical ventilation was instituted.
Both groups had a similar course, with no differences in
ambient 02 requirement, Pao2, Paco2, acid- base status, or
alveolar arterial oxygen gradients.
The treated group did not benefit from the high hydro-

cortisone concentrations in serum achieved by treatment;
11 required assisted ventilation, with 6 deaths. In the placebo
group 9 required ventilation, with 7 deaths. From this trial
it would thus appear that, if corticosteroids are to be used
in the modification or prevention of respiratory distress syn-
drome, the postnatal period is too late.
A number of questions are raised by these studies. A

larger trial would be necessary to determine whether the
antenatal administration of betamethasone is advantageous
when the pregnancy has proceeded beyond 32 weeks gesta-
tion. It would be important to explore the possibility that
corticosteroids have an adverse effect when the placenta may
be damaged by vascular disease, lest the higher mortality
noted in infants born to mothers who had pre-eclampsia is
in any way attributable to this form of treatment. The dosage
of corticosteroids used in this trial was an empirical one,
and improved therapeutic regimens based on a better under-
standing of the mode of action of glucocorticoids would seem
a distinct possibility. At present, however, the mode of action
of the gIucocorticoids in causing lung maturation remains to
be determined. The plasma cortisol and cortisone concentra-
tion in infants with respiratory distress syndrome before be-
ginning treatment was significantly higher than in premature
control infants.3 Their use in pharmaceutical doses, it is
suggested, may enhance release of surfactant or increase its
synthesis." Thyroxin"2 in the experimental animal and
heroin, both experimentally'3 and clinically,14 have similar
effects, indicating that production of surfactant can be en-
hanced by a variety of seemingly unrelated agents. It is note-
worthy that Liggins and R. N. Howie2 found no consistent
change in the lecithin/sphingomyelin ratio of amniotic fluid
before and after betamethasone therapy, though this ratio
is considered to be an index of pulmonary surfactant pro-
duction.'5 It seems possible, therefore, that other possible
modes of action of corticosteroids may have to be con-
sidered before a more rational therapy can be advised.
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Bacteriology of Impetigo
Bacterial skin infections are still common despite improved
standards of hygiene and the therapeutic use of antibiotics
and other powerful bactericidal preparations. In general
practice up to 10% of all patients may require treatment for
staphylococcal infections each year, the incidence being
highest in the first six months of life, adolescence, and early
adult life. Impetigo is particularly common. It is due to
superficial infection with staphylococci or streptococci and in
a high proportion of patients to infection with both
organisms.

Micrococci are part of the normal skin flora, but
Staphylococcus pyogenes, an important pathogen, is rarely
commensal on normal skin and Streptococcus viridans in the
mouth only. But asymptomatic skin-carrier rates for patho-
genic staphylococci are high. If repeated sampling is carried
out, in particular of the skin surrounding body cavities such
as the nares, the carrier rate may approach 100%. The nares
and perineum are among the commonest carrier sites, and
most people are at least intermittent carriers.' Carriage of
pathogenic staphylococci is also common in the scalp.2
That the carrier rate is higher in urban than in rural
communities3 cannot cause surprise, but genetic factors also
play an important part in the nasal carrier rate of staphy-
lococci. The rate was found to be higher in Caucasians than
in similarly exposed negroes,4 and H. Nierman5 reported
that while impetigo affected simultaneously 92% of mono-
zygotic twins only 295% of dizygotic twins were affected
after otherwise similar exposures.

Patients with staphylococcal skin infections can usually be
shown to carry identical staphylococci in their noses, on their
perineum, and on other areas of clinically normal skin.'
Since these people are often chronic nasal carriers of staphy-
lococci they present problems of clinical management as well
as a community hazard. There is no evidence that asympto-
matic chronic carriers of staphylococci have developed pro-
tective immunity against them. Minor trauma may ranidly
produce an infected skin lesion, from which the same phage
type of staphylococcus is cultured as from the nose. How-
ever, it can be assumed that nonsDecific physical and chemi-
cal factors prevent clinical infection and that some measure
of immunological protection is also being developed. For dis-
orders interfering with any of these mechanisms, such as
endocrinopathies or immunological incompetence, whether
occurring naturally or induced by theravy, may give rise to
or may indeed present clinically as recurrent skin infection.

Stanhylococci differ in their pathogenicity to skin. Most
skin infections are found to be due to six phaze types, with
tynes 80, 80/81, and 71 predominating. Staohylococci of the
phage type 80/81, as well as producing widespread and fre-
quent epidemics of wound infection in hosnitals and
impetigo and boils in hospital staff, are also usually resistant
to the most widely used antibiotics. Infections with them re-
quire immediate and vigorous treatment, including systemic
antibiotics, to which they are susceptible. The risks of
staphylococcal wound infection on a surgical ward need not
be emohasized further, but imDetigo may be associated also
with nephritogenic streptococci.6
The realization that there may be a correlation between

the high incidence of acute glomerulonephritis in the tropics
and subtropics and impetigo, which is nearly always strepto-
coccal in those regions, is fairly recent.7 The nephritogenic
streptococcus, belonging to the M-type and known as type
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