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failure may respond to a combination of dopamine and
vasodilator therapy.9

Interpreting the results of treatment in patients with shock
is bedevilled by its diverse aetiology and pathophysiology.
Dopamine has given mixed results in cardiogenic, septic, and
postoperative shock syndromes, and is probably superior to
noradrenaline and isoprenaline, especially in terms ofimproved
left ventricular function and renal blood flow.4 10 Nevertheless,
proof of clinical benefit is more elusive, and most studies have
not shown any clear reduction in mortality. In patients with
cardiogenic shock after acute myocardial infarction dopamine
seems to produce little sustained benefit. In patients with
bacteraemic shock"1 the use of dopamine has also not shown
improved survival, and again its value in relation to other
catecholamines and to corticosteroid treatment is not clear. In
patients with pump failure after open heart surgery,'2 13
however, dopamine and 'dobutamine .do improve cardiac
output and long-term survival, and this is an undoubted
(though limited) indication for such treatment.
Most drugs have some disadvantages, and dopamine is no

exception. Its plasma half life is about two minutes, so that it
has to be given by continuous intravenous infusion, the
optimum rate and dose of which are difficult to judge. Detailed
monitoring of the haemodynamic response to treatment
requires specialised facilities, though measurement of urinary
output is also useful as a guide to treatment. Adverse effects
include nausea, vomiting, and peripheral gangrene. Tachy-
arrhythmias occur, and myocardial ischaemia may be worsened,
especially in patients with ischaemic heart disease. The
compatibility of dopamine with other drugs has not been fully
evaluated, though we know that monoamine-oxidase inhibitors
delay its elimination and that dopamine must not be added to
alkaline solutions. Despite these limitations and the problems
of assessing long-term benefits, our initial experience with
dopamine is encouraging, and we await the development of
further analogues with interest.

Stoner, J D, Bolen, J L, and Harrison, D C, British Heart Journal, 1977,
39, 536.

2 Pharmacological Basis of Therapeutics, eds L S Goodman and A Gilman,
p 494. New York, Macmillan, 1975.

3Goldberg, L I, Pharmacological Reviews, 1972, 24, 1.
4 Yeh, B K, McNay, J L, and Goldberg, L I, Journal of Pharmacology and

Experimental Therapeutics, 1969, 168, 303.
5 Goldberg, L I, Proceedings of the Royal Society of Medicine, 1977, 70,

suppl No 2, 7.
6 Goldberg, L I, Hsieh, Y-Y, and Resnekov, L, Progress in Cardiovascutlar

Diseases, 1977, 19, 327.
Rosenblum, R, Tai, A R, and Lawson, D, Journal of Pharmacology, and

Experimental Therapeutics, 1972, 183, 256.
Loeb, H S, Bredakis, J, and Gunnar, R M, Circulation, 1977, 55, 375.

9 Miller, R R, et al, Circulation, 1977, 55, 881.
10 Loeb, H S, et al, Circulation, 1971, 44, 163.
11 Winslow, E J, et al, American Journal of Medicine, 1973, 54, 421.
12 Rosenblum, R R, and Frieden, J, American Heart Journal, 1972, 83, 743.
1 Sakamoto, T, and Yamada, T, Circulation, 1977, 55, 525.

Preventing endocarditis
The chemoprophylaxis of both rheumatic fever and bacterial
endocarditis has been the subject of successive official pro-
nouncements here and in the United States. Those made by the
American Heart Association have recently been revised: its
new report on the prevention of rheumatic fever' deals both
with primary prevention (the recognition and effective treat-
ment of acute streptococcal throat infection) and secondary
prevention (the continuous treatment for years of known

rheumatic subjects with the object of preventing such infec-
tion). For primary prevention the treatment recommended
is either a single full intramuscular dose of benzathine peni-
cillin ("preparations containing shorter-acting penicillins in
addition . . . are not superior") or buffered penicillin G by
mouth, 200 000 to 250 000 units three or four times daily for
10 days.
For secondary prevention the recommended choice is

between a monthly injection of benzathine penicillin (acknow-
ledged to be the more effective alternative for both purposes);
1 g sulphadiazine daily (is sulphonamide resistance in strepto-
cocci no longer a problem ?); or 200 000 or 250 000 units of
penicillin G by mouth twice a day. The last is an advance on
the previous regimen, which provided for only a single oral
dose daily.

This reliance on simple penicillin G by mouth remains
questionable. The corresponding British recommendations2
proposed full parenteral doses for primary prevention and
penicillin V as an alternative for secondary prevention. It is
well known that penicillin G is acid-labile and thus largely
destroyed in the stomach; this is not the whole story, since
even in achlorhydria absorption is poor. Thus no more than
one-fifth of an oral dose is absorbed, and even this proportion
is so inconstant as seriously to prejudice therapeutic effect.
In the early days many antacids, buffers, and other excipients
were tried to get over this difficulty, but over 30 years ago
Finland and his colleagues3 found them ineffective. Has a
better buffer been devised? Ten years ago we questioned4
some American evidence of the efficacy of this method of
prophylaxis. Why is this form of treatment never relied on
for any other purpose ? Why was the discovery of penicillin V
and later of the semisynthetic phenoxypenicillins such as
phenethicillin hailed as a great advance ? Their only virtue
is acid resistance and thus regularity of oral absorption.
According to the present report, "buffered penicillin G, the
least expensive preparation, seems to be just as satisfactory
in the prevention of rheumatic fever as penicillin V or phen-
ethicillin." Where is the evidence for this ? Have they ever
been compared in one of the admirable trials of long-term
prophylaxis which have been an outstanding American
contribution to this subject? Unfortunately variable patient
compliance is an obstacle to such assessment, but the fact
remains that on theoretical grounds an acid-resistant penicillin
is decidedly to be preferred.
The prevention of bacterial endocarditis is the subject of

the second revised report.5 Of the 11 members of the commit-
tee which drew this up, six were also responsible for the report
on rheumatic fever. Among those who were not, a notable
name is that of D Durack, whose publications on this subject
we reviewed editorially two years ago.6 These included the
results of a questionnaire circulated to dentists in Oxfordshire
inquiring about the methods they used for chemoprophylaxis
in rheumatic subjects. These were very variable and often
misguided: only 12"1 of those replying gave antibiotics
parenterally. Durack's further work, with Petersdorf and others
in the United States, has been to study the effects of different
treatments on experimentally infected heart valves in rabbits,
the main conclusion being that only parenteral treatment has a
fully dependable effect. The influence of this work is evident
in the conclusions of the committee, which place a formidable
responsibility on those obeying them. Routine cover for
dentistry is a preoperative intramuscular dose of 1 000 000
units of benzyl and 600 000 of procaine penicillin, followed by
eight 6-hourly doses of 500 mg penicillin V.

In patients with prosThetic heart valves or in those already
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having penicillin prophylaxis 1 g streptomycin is or may be
added to the preoperative injection. An alternative purely oral
method-the indications for which are not clear (but "paren-
teral administration is favoured when practical")-substitutes
an oral dose of 2 g penicillin V for the preoperative injection.
Patients allergic to penicillin receive 1 g vancomycin intra-
venously or a course of erythromycin, or both. Separate
regimens are proposed for gastrointestinal and genitourinary
surgery, consisting of penicillin or ampicillin plus gentamicin
or streptomycin, and vancomycin plus streptomycin in
patients allergic to penicillin.
The report analyses fully the risks of bacteraemia from

different dental procedures and inculpates all those which
can cause gingival bleeding. It also discusses indications for
prophylaxis in operations elsewhere, including cardiac surgery
itself and the risks from indwelling vascular catheters and
cardiac pacemakers. The whole report is a valuable pro-
nouncement on a vital subject, but its full implementation
will be an arduous task and is likely to meet opposition.
Some may argue that Durack's animal test of efficacy is too

stringent. In this test Streptococcus viridans is implanted by
intravenous injection on actual vegetations formed on valves
in response to contact with catheters inserted into cardiac
chambers. Bacteria arrested on these vegetations may well be
less accessible than those on the intact endothelial surface of
even a valve deformed by disease. So to some extent this type
of experiment is an exercise in treating endocarditis rather than
in preventing its establishment, and the period of 24 hours
in which sterilisation is expected may be too short. As we
suggested in discussing this work before, if the study were
further pursued "a modified- technique might either confirm
or qualify the conclusions drawn and possibly render the
clinician's task less burdensome."

American Heart Association Committee on Prevention of Rheumatic
Fever, Circuilatiotn, 1977, 55, No 1 (appendix).

2 Ministry of Health, Prevention of Initial Attacks and Recurrences of
Rhclcatric Fever. London, HMSO, 1965.

Finland, M, et al,Journal of the American Medical Association, 1945, 129,
315.

British Medical Journal, 1967, 1, 124.
American Heart Association, Circulation, 1977, 56, 139A.

6 Garrod, L P, British Medical _ournal, 1975, 4, 561.

Fibrinolytic inhibitors for
acute gastric haemorrhage
Most gastrointestinal haemorrhage is easily traced to major
vascular injury such as a bleeding vessel within the base of an
ulcer or oesophageal varices. But sometimes the bleeding comes
from several haemorrhagic areas classified as "erosions," or
else its source cannot easily be found. In such cases surgery is
not carried out and treatment is confined to medical measures,
including blood transfusion as necessary. Usually such
treatment tides the patient over until natural recovery occurs
and bleeding stops; but sometimes this will continue or recur,
necessitating extensive replacement transfusion or even
emergency surgery. Clearly, we badly need a "rational"
medical treatment that would prevent such crises, and there is
growing evidence that antifibrinolytic agents can fill this role.
The fibrinolytic system consists of plasminogen; plasmin, to

which this is converted; and plasminogen activators present
in the vascular endothelium1 and most tissues2 and organs.
Fibrinolysis therefore not only clears fibrin thrombi from blood

vessels but may have the important local function of removing
fibrin deposits within organs such as the kidney, uterus,
placenta, stomach, and duodenum. The system has its
negative aspect, however, in that it can cause bleeding.
Being a peptidase of wide specificity able to digest fibrin into
soluble low-molecular-weight degradation products, plasmin
can destroy a delicate fibrin plug or even high-molecular-
weight fibrin/fibrinogen complexes at a site of damage in a
blood vessel, so that bleeding results. And the plasminogen
activators in particular organs may sometimes be released in
excessive amounts, leading to inappropriate digestion of
fibrin and haemorrhage. For instance, in the kidney the
unopposed action of the plasminogen activator urokinase is
probably responsible for excessive haematuria after prostatec-
tomy.3 Similarly, menorrhagia may be partly due to fibrinolysis
within the uterine endometrium; certainly it responds to
antifibrinolytic treatment.4 5 Rational treatment of such
conditions is based on knowledge of the haemostatic system,
and antifibrinolytic drugs such as tranexamic acid effectively
prevent excessive haemorrhage.6
Thus it was natural to suspect fibrinolytic activity in the

gastric wall as a source of some of the gastrointestinal haemor-
rhage associated with diseases such as peptic ulcer and gastric
erosions. The gastric wall is rich in plasminogen activator and
plasmin can be liberated locally before it is neutralised by the
physiological plasmin inhibitors within the circulation. In
1967 Cox and his colleagues7 detected plasminogen activator
and free plasmin more often in the gastric vein blood of patients
with peptic ulcer than of control patients having laparotomy
for other conditions. In neither group of patients was plasmin
detected in gastric arterial blood or in peripheral venous blood.
Moreover, handling of the stomach wall at laparotomy led to
the rapid appearance of plasminogen activator and plasmin
activity in the gastric vein blood, and a peak shortening of
euglobulin lysis time of peripheral venous blood some 30
minutes later.8 In most cases plasmin activity also appeared in
the peripheral venous blood. The plasmin activity in the gastric
vein at operation could be prevented by the fibrinolytic
inhibitor s-aminocaproic acid9; gel chromatography confirmed
that plasmin rather than trypsin was indeed the source of the
activity."' Nilsson and her colleagues"1 showed that the gastric
juice from patients with gastroduodenitis, but not normal
individuals, contained plasminogen activator and plasmin, and
that the fibrinolytic activity could be inhibited by aminocaproic
acid.
These findings have prompted several controlled trials of

antifibrinolytic agents, the first of which was carried out by
Cormack and his colleagues.12 There was no difference in
mortality rate between 76 patients treated with tranexamic acid
and 74 control patients treated with placebo. But when
patients with hiatus hernia and oesophageal varices were
excluded there was a significant reduction in treatment
failures (as judged by continued or recurrent bleeding or the
need for blood transfusion and operation)- 1 1% in tranexamic-
acid-treated patients compared with 270<, in controls.
Tranexamic acid treatment appeared to be most successful in
patients with negative barium meal findings. A similar but
larger controlled trial was carried out in 1976 by Biggs and his
colleagues13 in Australia. Their results were impressive, in that
23 of the 97 control patients required surgery compared with
only seven of the 103 tranexamic-acid-treated group. The drug
appeared to be helpful irrespective of the type of lesion (most
were duodenal, pyloric, or gastric ulcers or gastric erosions).
Again, the mortality rate was low and not significantly different
in the two groups.
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