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The only serious side effect is hepatitis, which has been
infrequent ;4 the chance occurrence of endemic viral hepatitis
probably accounts for some of the reported cases. In the
United States Public Health Service trials ofchemoprophylaxis
given to contacts5 isoniazid was stopped because of side
effects in 1-9% of cases compared with 1[5% of those receiving
a placebo.

Isoniazid prophylaxis against tuberculosis has reduced
tuberculous disease in all controlled trials duiring the period
of drug administration, and in most of them the protection
has continued during subsequent years.5 In the American
trials5 in individuals with primary tuberculosis there was a
reduction of subsequent tuberculosis morbidity, comparing
isoniazid with a placebo, of 90% during the treatment year
and 70% in later years: in contacts the reductions were 77%
and 47% respectively.

Horwitz and Magnus2 have recently reported a 12-year
follow-up of a community-wide controlled trial of isoniazid
prophylaxis in Greenland. The dose of isoniazid in the trial
was small; 6-7 mg/kg (average) was given on two consecutive
days each week for three months and this regimen was repeated
for a further three months after an intervening three months
without treatment. The results showed a 30% reduction of
tuberculosis in the isoniazid treated group during the first six
years but no significant difference between treated and placebo
groups in the seventh to twelfth years.

In the Greenland trial and another reported from Tunisia,9
where prophylaxis was less effective in preventing morbidity,
it is likely that the dose prescribed or consumed or both may
have been too small. A disappointing protection by isoniazid
reported from Japan7 may have been due to the much higher
incidence of rapid inactivators of isoniazid in that country.
The effectiveness of prophylaxis may also depend on racial
susceptibility and the prevalence of tuberculosis. How fre-
quently exogenous reinfection occurs is uncertain, but it might
occur more readily in those who received isoniazid prophylaxis
soon after infection, when the development of immunity may
be impaired.8

It is reasonable to conclude that adequate isoniazid prophy-
laxis reduces subsequent tuberculous morbidity very appreciably
in primary tuberculosis, in contacts (especially those with
strong tuberculin sensitivity), and in those with presumed
inactive disease.5
How may chemoprophylaxis best be employed in the United

Kingdom ? Though tuberculous infection is probably declining
at about 9% per year9 the B.C.G. programme is likely to
remain economical and afford the best protection for tuberculin-
negative reactors during the next decade. The B.C.G. pro-
gramme, contact surveillance, and radiography will identify
many who may benefit from chemoprophylaxis: those with
tuberculin sensitivity, infected but not obviously diseased,
and those with evidence oftuberculosis ofdoubtful activity.'0 11
The reduction of future infectious disease in known higher-
risk groups such as immigrants, especially Asians, may merit
special consideration. Since motivation is poor12 on the part
of both the patient and physician when treating a symptomless
person, it seems wise to select very carefully those most likely
to benefit from prophylaxis. Such a scheme might mean giving
isoniazid alone to all children under 12 years found to have
tuberculin sensitivity of Heaf grades 2°, 30, and 40 but with no
other evidence of disease: the age limit might be extended,
say to 18, for immigrants and natives with 30 and 40 positive
Heaf grades. Those with evidence of apparently inactive
radiological disease, including many now being followed at
chest clinics, might do better with closely supervised treatment

for 6-12 months with isoniazid plus rifampicin or etham-
butol, followed by discharge.
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Medical Management
of Heartburn
Though heartburn results from irritation of the oesophagus
by acid refluxing from the stomach, it is not always relieved
simply by taking antacids. The corollary is also true: reflux
may occur without causing symptoms. Recently developed
techniques for measuring intraoesophageal pressures and pH
have disclosed the complex nature of oesophageal function,'
especially at its lower end, and they also provide clinicians
with a tool for assessing the value of different forms of treat-
ment.

Swallowing is associated with the passage down the oesopha-
gus of peristaltic waves. These cause a sudden fall in pressure
(relaxation) at the oesophageal sphincter, followed by rapid
contraction once the wave has passed. Whereas resting pres-
sure in the oesophagus itself is around atmospheric, sphincter
tone is normally maintained at a pressure of 10-40 mm Hg.
In patients with reflux it is generally much lower. Pressure
changes in the body of the oesophagus are mediated pre-
dominantly by cholinergic nerves, while sphincter tone is
largely maintained by the interaction of polypeptides such as
gastrin, secretin, and prostaglandins, released as the result of
pH changes in stomach and duodenum. Active sphincteric
responses, however, are dependent on nervous mechanisms,
since cholinergic impulses and stimulation of a-receptors
cause contraction while stimulation of 5-receptors results in
relaxation.
Armed with this information the physician has a rational

basis for the advice which he gives. Thus, alkalies should be
effective not only because of local neutralization of acid but
because they might improve sphincter tone by stimulating
release of gastrin. But when symptoms are severe they need to
be given initially at hourly intervals, and preparations which
can be chewed or sucked are probably best. With modern
formulation there is little danger of alkalosis. Choice of drug
is usually a matter of individual preference rather than being
based on any objective evidence of superiority. In recent years
there has been a tendency to combine the antacid with sub-
stances having other properties considered desirable, for
example, local anaesthetics, silicones, and alginates. The last
have recently been shown to be effective in reducing acid pH
in the oesophagus,2 but rather surprisingly its associated
antacid alone was no more successful than a placebo. There is
a need for further work along these lines to compare not only
different protective compounds but also different antacids.
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In most patients thorough treatment with alkalies will
suffice, provided it is accompanied by advice aimed at reducing
reflux.3 Weight reduction and attempts to improve general
muscle tone should strengthen the oesophageal sphincter.
Other details of diet need emphasizing, such as avoidance of
fats, cutting down sugar, and limitation of tea and coffee
drinking. Patients should be warned against stooping, sitting
hunched up, especially after meals, and the tendency to slip
down from a propped-up position in bed at night. Tight
garments and straining, which cause undue rises in intra-
abdominal pressure, would be expected to put a strain on the
sphincter. Smoking should be discouraged because it lowers
sphincter pressure,4 probably by releasing P-adrenergic trans-
mitters. So does atropine, and anticholinergic drugs should not
be given.
A small number of patients will require additional drug

treatment. Theoretically, cholinergic drugs should increase
oesophageal motility and enhance sphincter tone, and a recent
double-blind trial of oral bethanecol supports this.5 The drug
was given to 20 patients with chronic heartburn in a dose of
25 mg four times a day. There was considerable symptomatic
improvement and the need for antacids was reduced in most
patients during an eight months' period of observation.
Metoclopramide, in a dose of 10 mg three times a day, may be
a useful alternative, though it acts differently by sensitizing
oesophageal smooth muscle. A promising line for the future
will be to explore the place of polypeptides. Analogues of
prostaglandins, for example, might improve sphincter tone.
These and other drugs should be evaluated by using physio-
logical techniques for measuring the oesophageal response.
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Lincomycin and Clindamycin
Colitis
Strangely, toxic effects of some antibiotics become recognized
only after years of widespread use. Examples are those of
chloramphenicol on the bone marrow, of tetracyclines on
teeth, and of erythromycin estolate on the liver. To these must
now be added another, an acute colitis following administra-
tion of lincomycin or its 7-chloro-7-deoxy derivative clinda-
mycin.1-5 The clinical presentation is similar to an acute
attack of ulcerative colitis, with diarrhoea which is often
bloody, abdominal pain, and fever, the onset following the
start of treatment after an interval of three to 25 days. Both
oral and parenteral treatment with either drug can have this
effect, though it usually follows oral treatment. Five of the
seven cases reported by Scott et al.4 from New Zealand had
undergone major surgery, but the three reported from Phila-
delphia by Manashil and Kern3 had been treated for only
minor infections such as tonsillitis, and five of the seven cases
described by Viteri et al.5 had been given the drug for upper
respiratory tract disorders. Sigmoidoscopy typically showed
an inflamed mucosa, with raised white plaques in many of the
cases, an appearance typical of pseudomembranous colitis. In
most of the cases rectal biopsy showed the features of this
condition, with a membrane of fibrin, mucin, and inflam-
matory cells overlying the mucosa, which itself was sometimes
necrotic and often contained dilated glands filled with mucus,

and submucosal oedema and haemorrhage. In none was the
histology indicative of ulcerative colitis and none had a history
suggestive of this; in one patient sigmoidoscopic findings had
been normal on a previous occasion. In many cases mucosal
irregularities, mainly in the descending colon, were
demonstrable by barium enema. Among reported cases there
were seven deaths and an eighth patient required a total
colectomy. Fortunately complete eventual recovery is the
usual outcome. Though these antibiotics are known to affect
the bowel flora,6 no changes to which colitis could be attributed
have been shown by cultivation of the faeces.
Most cases of lincomycin and clindamycin colitis have

recovered with only supportive and symptomatic therapy, but
it seems wise to treat the condition with a course of systemic
prednisolone, sulphasalazine, and local corticosteroid enemas,
all ofwhich have been used with apparent benefit. In the acute
phase the antibiotic should be discontinued and the stool
cultured, and the patient may need appropriate fluid and
electrolyte replacement. Intensive intravenous therapy such
as that used in acute ulcerative colitis7 may help tide severely
ill patients over critical days, but emergency colectomy should
be avoided if at all possible in view of the self-limiting nature
of the condition. All patients should be followed up and in-
vestigated fully, when they have recovered clinically, to ensure
that they are not suffering from a chronic form of colitis such
as ulcerative colitis or Crohn's disease.
There is much that remains to be discovered about this

condition. Its incidence is in dispute; according to the manu-
facturers8 it is seen in no more than 1 in 100,000 treated
cases, but were this so it is strange that Scott et al.4 should
have encountered six cases in the seven months following the
introduction of lincomycin on free prescription in New
Zealand. Moreover, in a recent prospective study by Tedesco
et al.9 of 200 consecutive patients given parenteral or oral
clindamycin 21% developed diarrhoea and 10% a pseudo-
membranous colitis confirmed by proctoscopy but undergoing
remission within a week when the drug was promptly stopped.
Another question is how specific the lesions are. "Pseudo-
membranous" colitis has been described as resulting from
treatment with other antibiotics, particularly tetracyclines and
ampicillin, and indeed as occurring postoperatively years ago
without the aid of any antibiotic. Are all these lesions indis-
tinguishable ? This is a proper subject for the most careful
morbid anatomical study in any future cases. By what actual
mechanism the mucosa is attacked remains a complete mystery,
and might better be elucidated by animal experiment than
by the study of patients, but no such experiments have yet
been reported.
There remains the question ofhow far the use ofthese drugs

should be restricted in view of the danger of this complication.
A current pronouncement from the United States10 is as
follows: "Clindamycin should be reserved for treatment of
severe anaerobic infections. . . . that may be caused by
Bacteroides fragilis, and for some staphylococcal infections in
penicillin-allergic patients. Clindamycin should not be used
for prophylaxis or for treatment of minor infections." This
refers only to clindamycin, but since lincomycin can have the
same effect and is preferable for no purpose to clindamycin,
the same restriction should presumably apply to it. No one will
dispute the imperative indication for clindamycin in serious
Gram-negative anaerobic infections; most Bacteroides species
are highly sensitive to it, more so than to lincomycin and much
more so than to other antibiotics, and therapeutic results in
these infections constitute a major advance. Both antibiotics
have some special claim to consideration for treating staphylo-
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