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operation for peptic ulcer. In particular, it may be helpful
in assessing those patients who have only pain, for the long-
term results of surgical operation are less satisfactory in these
patients than in those in whom surgery is necessary because
of complications of peptic ulcer.

Some Hazards of Sulphonamides
What is needed of an antibacterial agent is good absorption,
free diffusibility, and high concentration in tissues. These
good qualities are not necessarily reflected in high blood
levels, which may falsely represent the value of a drug. The
sulphonamides were revolutionary in that small concentrations
inhibited the growth of bacteria without injuring the tissues
of the host.

L. Weinstein and C. A. Samet' have shown that there is
little or no correlation between the blood levels of sulphona-
mides and their antibacterial activity in the plasma. Chemical
determination of their blood levels may help to inform the
clinician that the drug is well absorbed or that it has accumu-
lated to potentially harmful concentrations, but the only
significant indication of a therapeutic effect is a favourable
clinical course. Once absorbed, sulphonamides are partially
bound to plasma protein. In the case of the new group of
long-acting sulphonamides, such protein-binding is extensive.
But it should be remembered that protein-bound sulphona-
mide is not antibacterial. Thus the more prolonged blood
levels claimed for this new group do not necessarily imply
therapeutic superiority. Indeed, long-acting sulphonamides
are particularly contraindicated in the management of menin-
gitis or infected pleural effusions, for protein-binding would
interfere with ready diffusibility across the barriers to these
serous cavities.

Another problem with sulphonamides, and of novobiocin
and other drugs, is conjugation in premature infants.3
Sulphonamides compete with bilirubin for albumin-binding
sites. If they are successful there is a change in distribution
of unbound bilirubin, and it may in consequence pass into the
brain, causing kernicterus. It has been observed in premature
infants that sulphafurazole (sulfisoxazole) reduces the con-
centration of plasma bilirubin and at the same time increases
the incidence of kernicterus.4 Likewise, jaundice may follow
treatment with novobiocin because it competes with bilirubin
for the limited amount of glucuronyl transferase in the liver
of the newborn baby.5 6
The readily absorbable sulphonamides traverse the in-

flamed blood-brain barrier in high concentration, so they
have been popular in the treatment of meningococcal menin-
gitis. In relation to a blood level of unity the levels in the
cerebrospinal fluid and bile are about the same, whereas in
serous cavities and the placenta they are about one-half.
Urinary excretion is rapid: hence their popularity in treating
acute Escherichia coli infection of the urinary tract.

Hypersensitivity reactions due to sulphonamides are well
recognized. W. T. Longcope7 recorded serum sickness and

analogous reactions soon after their introduction, and the
Stevens-Johnson syndrome is occasionally seen, particularly
as the result of the lvng-acting sulphonamides. There have
also been many reports of damage to the liver, a subject
which C. A. Dujovne and co-workers8 have investigated and
reviewed afresh. They report a patient who developed
hepatocellular jaundice after a second course of sulphona-
mides for a second prostatic transurethral resection. Accom-
panying the jaundice were pruritus, eosinophilia, raised serum
transaminase levels, liver biopsy evidence of multiple focal
areas of parenchymal necrosis and prominent bile casts, and
other evidence of intrahepatic cholestasis. They postulate
a mechanism of acquired hypersensitivity, and present a
composite picture based on a total of 107 similar cases
reported during the last 30 years. There was a history of
previous exposure to a sulphonamide in 19, a sensitization
period of 1 to 4 weeks in 36, fever in 25, rash in 22, eosino-
philia in 7, and a consistent histological appearance in the
liver in 5 reported cases. Evidence of liver damage re-
appeared when further sulphonamide was given as a test dose
to this patient and also in two other cases.
The introduction of more effective broad-spectrum

bactericidal antibiotics has inevitably lessened the indications
for sulphonamides. But sulphonamides are cheap, and in
many parts of the world this quality outweighs their anti-
bacterial inferiority and their toxicity. Furthermore,
sulphonamides are nowadays compounded in numerous ways
with other antibiotics or with kaolin or attapulgite in widely
used antidiarrhoeal mixtures. These preparations, so often
included in travellers' first-aid kits,9 should not be overlooked
when taking a history of exposure to drugs in any patient
presenting with jaundice or other hypersensitivity reactions.
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Tonsils and Pulmonary
Hypertension

Alveolar hypoventilation is a well-recognized cause of pul-
monary hypertension and chronic cor pulmonale in both
adults' 2 and children.3 It is less widely known that obstruc-
tive lesions confined to the upper respiratory tract can be
responsible.4 A. M. Levy and his associates5 have recently
shown that severe pulmonary hypertension may be associated
with enlarged tonsils and adenoids. They reported cardiac
enlargement, right ventricular hypertrophy, and heart failure
in a 3-year-old boy, in whom relief of the obstruction by
intubation during cardiac catheterization raised the arterial
Po2 from 24 to 53 mm. Hg with a striking reduction of the
pulmonary arterial pressure and arterial Pco,. Other
factors may have been partly responsible. When the child was
reinvestigated three months after adenoidectomy there had
been further improvement, but the pulmonary arterial
pressure and the arterial blood gases were still abnormal.
Nevertheless, the important role of airways obstruction is
supported by previous but less fully documented reports.
Undoubtedly, enlarged tonsils can obstruct the upper respira-
tory tract,6 and chronic enlargement of tonsils and adenoids
has been associated before with evidence of pulmonary hyper-
tension.7-9 Acute infection of the tonsils and adenoids has
necessitated temporary tracheostomy for relief of pulmonary
hypertension,' and the same has been true of laryngo-
tracheomalacia in infancy.'"

This complication of enlarged tonsils and adenoids was not
mentioned in two recent reviews of adenotonsillectomy'2 13
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,and its frequency is unknown. The circulatory dysfunction
resulting from alveolar hypoventilation may go undetected
clinically for many years. Accurate recognition is dependent
on analysis of arterial blood gases ; hypercapnia is invariable,4
though hypoxia is the main factor causing pulmonary vaso-
constriction.'4 Whether or not the pulmonary vascular
resistance can be restored to normal depends on the extent of
secondary changes in the pulmonary vessels and the degree
to which the cause of the vasoconstriction can be relieved.
When the vasoconstricting stimulus is hypoxia secondary
changes are uncommon. Pulmonary hypertension in subjects
born at high altitudes has been shown to disappear after
residence at sea level,'5 and pulmonary hypertension resulting
from alveolar hypoventilation in hyaline membrane disease
may prove temporarily reversible by treatment.'6 Pulmonary
hypertension resulting from obstructive lesions in the upper
respiratory tract can almost always be cured by surgery.

Alveolar hypoventilation has many causes in children.'
Lower respiratory tract infections,'7 18 asthma,'9 and other
respiratory disorders20 can all cause hypoxia and hyper-
capnia. Airways obstruction with respiratory acidosis
develops in the majority of infants in heart failure,2' and
wheezy respirations are still insufficiently appreciated as one
of the features of left ventricular failure in infancy.22 Stridor
*with recurrent tracheitis and bronchitis from birth are common
features of constrictive vascular rings. It is therefore
surprising that there is no documentary evidence of pulmonary
hypertension in infants and children in whom the trachea is
constricted by anomalies of the aorta,23 24 or by the less
common anomalous origin of the left pulmonary artery from
the right pulmonary artery.25 26
Some of these factors may have been partially responsible

for the pulmonary hypertension in Levy's patient.5 His
findings emphasize the need for more information on the
frequency with which airways obstruction is responsible for
haemodynamic changes in children. The clinical signs of
*stridor or wheezing should suggest the possibility of this
syndrome. More widespread use of arterial blood gas analysis
and cardiac catheterization may show that alveolar hypo-
ventilation is a factor in pulmonary hypertension and heart

failure in childhood more often than has been appreciated.
Recognition is important, because treatment may be simple
and effective.
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Outlook in Rh-haemolytic Disease
The use of anti-D gammaglobulin in the prevention of Rh-
haemolytic disease is one of the most remarkable advances
in the history of preventive medicine. Professor C. A. Clarke
in his Lumleian Lecture,' which described the co-operative
studies in Britain, Germany, and the United States, showed
that anti-D gammaglobulin injected within 48 hours of
delivery will almost always prevent the development of
immunization. Rhesus immunization had not occurred in
more than 600 mothers given anti-D gammaglobulin when
tested six months after their first pregnancy, and no evidence
of immunization had been found in several women after a
second pregnancy. Nevertheless, Clarke pointed out that
more experience with serial pregnancies was necessary before
prophylaxis could be shown to be completely effective.

It might be tempting to conclude that Rh-haemolytic
disease will rapidly vanish as a problem, and that techniques
such as exchange transfusion will no longer be necessary.
This situation will not occur immediately, however, for two
main reasons. The first is that women already immunized
cannot be treated with anti-D globulin. Secondly, an adequate
supply of the globulin will be necessary. How much is needed
will depend on the titre of the antiserum produced and on the
quantity required to clear the maternal circulation of foetal
cells at delivery. The amount that needs to be injected is now
the subject of several controlled trials in Britain, Europe, and
the United States. Antiserum will have to be produced from
human sources until it can be made synthetically. The ideal
human source would seem to be mothers who have already
been immunized, although in time effective prophylaxis win
reduce the number of these donors. Unfortunately, in both
Holland2 and Britain3 attempts to establish panels of donors
have met with little success. Young mothers are not willing
to make regular journeys, and older women are more subject
to illness, so that the number of donors of suitably high titre
plasma soon falls. The policy of deliberate immunization of
rhesus-negative male volunteers has been used by the Liver-
pool group. By the use of plasmaphoresis it is estimated that
15 donors providing a litre of plasma a month can serve the
needs of a population of one million.
Even if an adequate supply of anti-D gammaglobulin

was available at present it would not affect the future of
those women who have already become immunized. Thus
rhesus haemolytic disease and the use of early induction of
labour and exchange and intrauterine transfusions will be
familiar for at least twenty years. In addition, though it is
rare, Rh-haemolytic disease does occur during the first
pregnancy.4 In a careful study 0. Hartmann and 0.
Brendemoen' showed that 23 of 520 Rh-negative women
developed antibodies who had no previous history of trans:
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