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within 10% of that expected (385 in 12 weeks) from the average
digoxin request rate for this hospital.
The importance of the timing ofblood sampling in relation to the

last dose has been emphasised, and blood digoxin concentrations
may more than double in the first few hours after the last dose."9
Samples should not be drawn within six hours after the last dose;
indeed, some have argued that this should be extended to 11 hours.8
The proportion ofsamples taken within these six hours in this study
is a considerable cause for concern, as they showed an increased pre-
valence of high digoxin concentrations. Moreover, early sampling
leading to high concentrations seemed to influence management, as
it was associated with a greater likelihood ofdigoxin being decreased
or stopped. If daily doses of digoxin were taken in the evening the
problems of early sampling seen in this study would be largely
alleviated. The effect of such a practice on the relation between
digoxin pharmacodynamics and therapeutic requirements during
the sleep-wake cycle, however, are unclear. Of additional concern
was the substantial proportion of requests in which the doctor did
not seem to know when the blood sample was taken with respect to
the last dose of digoxin. Interpretation of an assay result in these
circumstances is extremely unwise;
The lack of correlation between digoxin concentrations and

clinical assessment of therapeutic effects and toxicity has often been
emphasised.' 4 I' Interpretation of assay results should not be based
solely on the limits defined in any "therapeutic range"; due
consideration must be given to the patient's age, history, drug
treatment, renal function, and plasma potassium concentration.4
From the available data in this study on some ofthese aspects old age
and renal functional impairment were more commonly encountered
than hypokalaemia. We believe that digoxin assay request forms
should be designed to elicit this information to encourage doctors to
consider these additional factors.
We do not have the detailed clinical knowledge of the patients in

this audit that would enable us to assess individual management
decisions. None the less, our data suggest that assay results played a
major part in determining clinical management, as in many

instances decisions were taken that bore no clear relation to the
-indication originally stated for undertaking the assay.

Assays that are inappropriate, for whatever reason, waste time
and money."1 Based on the most recent costings of biochemical
services in this hospital each digoxin request costs £3-57 to analyse
and report. This includes all direct and indirect consumable and
labour expenditure. The total cost of providing the assay to all
hospitals served b'y this laboratory in 1985 was. £9500, and
extrapolation of our results based on the misuses of the assay in this
hospital, which we identify as early or unknown sampling times and
requests made without apparent clinical justification, indicates a
waste of about £6000 a year. This is greater than the true potential
saving, as many of -the improperly timed samples would still be
indicated on clinical grounds if correctly timed. E-limination of
those requests lacking clinical justification, even if appropriately
timed, would produce savings.
We concluide that this audit has shown a need for closer

collaboration' between the. doctor and -the laboratory to ensure
optimal clinical and'economical use of digoxin assays.
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Epidemiolo

Report from the PHLS Communicable Disease Surveillance.
Centre

In July two cases of postoperative tetanus were reported from one
hospital and a single case from another hospital. A small outbreak of
three cases of legionnaires' disease occurred in travellers who had
visited the same hotel in the Netherlands. Reports of the acquired
immune deficiency syndrome(AIDS) to the Communicable Disease
Surveillance Centre increased to 76 in July, the highest monthly
total so far recorded, bringing the cumulative total of cases to 465
since surveillance began.

Tetanus

During July two cases of postoperative tetanus in Blackpool
received wide publicity. Both patients were women, one aged 63
and the other aged 55, and both had undergone cholecystectomy.
Case searching at the hospital revealed two other possible cases, one
after a coronary bypass operation and the other after pnnng and
plating ofa fractured neck offemur, but on further investigation the
diagnoses of tetanus seemed unlikely. All four patients had been

operated on in one or other of a pair of theatres with a common
ventilating system. Clostridium tetani was isolated from the air intake
filters but this did not imply that the infection in the patients was
airborne because the organism is ubiquitous and can often be
isolated from the enivironment; indeed, in -surveys up to 10%'Y of
environmental samples in hospitals have proved positive for C
tetani.
A fur-ther case was reported in another hospital, also in July, and

this followed choledochoduodenostomy. So far no relevant common
factor between the operations in the two hospitals has been
identified. Similar- cases after gall bladder surgery have been
reported, two in a hospital in Northumberland in October 1981 and
June 1982, two in different hospitals in Manchester in November
1979 and November 1983, and one in a hospital in Brussels. But
again no common factors between these patients were identified to
suggest the source and mode of spread of the'infection.

Tetanus is now very rareIin the United Kingdom. Between 1930
and 1959 there were estimated to be over 200 cases a year in England
and Wales with a fatality rate ofup tohbalfin the earlier years. By the
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1960s the number of deaths had fallen to less than 30 each year and
in the 1980s to less than 10; in 1985 there were two (fig 1). This
dramatic decline in the number of deaths was partly due to
improvements in treatment and a consequent fall in case fatality rate
to about 10% but also to a further decline in incidence. The disease
is undernotified but estimates ofincidence based on deaths and data
from the Hospital Inpatient Enquiry suggest that there were
80-100 cases a year in the 1970s and now probably less than 50 a
year.
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FIG 1-Cases of tetanus in England and Wales 1940-85. (HIPE=Hospital
Inpatient Enquiry.)
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women than men in two of the three five year periods studied (fig 2).
In many of these elderly women the infection was attributed to
minor gardening injuries, and the higher incidence in women was
probably because many of the men in this age group were protected,
having been immunised in the services.
The incidence of tetanus may be expected to decline further in

Britain in the next few years, particularly among those aged 15-44 as
more of them will have been immunised in childhood. The
elimination of tetanus depends on increasing the uptake of im-
munisation in children to as near 100% as possible and maintaining
high standards of care of the wounded. The recent cases of
postoperative tetanus suggest that before this is achieved tetanus
immunisation should be considered for patients undergoing elective
surgery, particularly cholecystectomy, if they have not been
previously immunised.

Legionnaires' disease

In late May ofthis year a 60 year old man travelled on an organised
coach tour of five European countries. On his return home he
developed pneumonia and died; legionnaires' disease was subse-
quently confirmed by a rise in antibody titre, and the case was
reported to the Communicable Disease Surveillance Centre. The
tour operators inquired about the health of their other clients and
another case of pneumonia in a person on the same tour was
discovered, as yet unconfirmed as legionnaires' disease. More
importantly, another client from Scotland on a different European
tour was reported with legionnaires' disease; a common factor
between the two tours was a stopover at the same hotel in Holland.
The Dutch health authorities began an immediate investigation and
implemented control measures; they subsequently discovered a
third confirmed case in a Dutch visitor to the hotel who was on
neither of the coach tours.
The national surveillance of legionnaires' disease began in 1977,

soon after the introduction of serological tests for the infection, by
monitoring laboratory reports ofconfirmed infections. By the end of
1985 over 1200 cases had been reported or detected during outbreak
investigations in England and Wales. The laboratory reporting
system was well established by 1979, and between then and 1985
there were 129-209 reported cases a year with 11-37 deaths and
an overall case fatality ratio of 12-6%. There were more than two and
a half times as many men affected as women; about 42% of the cases
were in people aged 60 or more, 27% in those aged 50 to 59, and the
remainder in those aged under 50; there were only nine cases in
people under the age of 20.
There was a seasonal peak of laboratory reports in September,

which was more apparent in people infected abroad than in those
infected in the United Kingdom (fig 3). Altogether, 38% of cases
were reported between August and October. Of all patients
reported between 1979 and 1985, 37% were infected abroad, most of
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FIG 2-Notification rates for tetanus by age and sex in England and
Wales 1969-83.

In addition to the decline in the incidence of tetanus there have
been notable changes in its age and sex distribution. Since 1969,
when notification began, the disease has almost been eliminated in
children aged under 15 years (fig 2). This has been attributed to the
introduction of routine immunisation against tetanus of children in
the early 1960s, with a current vaccination uptake of over 80%, and
to active immunisation after injury.
The notification rate for people aged under 45 was higher in men

than women but over this age the notification rate was higher in
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FIG 3-Seasonal distribution of cases of legionnaires' disease associated with
travel and occurring at home in England and Wales 1977-84.
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them in southern Europe, particularly Spain, the Balearic Islands,
Portugal, and Italy. This geographical distribution probably reflects
the distribution of susceptible travellers, however, and does not
necessarily indicate a higher risk of infection in these countries.
The surveillance scheme also identified 34 case clusters (two or

more related cases) associated with hotels, enabling investigation
and application of control measures. Thirty one of these case
clusters, comprising 168 cases, were overseas. There were nine case
clusters associated with hospitals, all in England and Wales,
comprising 99 cases; the largest was the outbreak in Staffordshire in
1985, which received wide publicity. The cluster associated with the
Dutch hotel illustrates the importance of national and international
surveillance of legionnaires' disease in bringing about the early
identification and rapid control ofcommon source outbreaks.

Clinicians will wish to seek microbiological investigation of cases
of atypical pneumonia, particularly in the summer, and micro-
biologists in England and Wales are invited to report promptly
cases of confirmed or suspected legionnaires' disease to the
Communicable Disease Surveillance Centre (61 Colindale Avenue,
London NW9 5EQ; 01 200 6868) so that early inquiries about
possible common sources of infection can be made.
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Acquired immune deficiency syndrome in the United Kingdom to 31 Jtuly 1986

No of cases No
of

Patient characteristic Male Female Total deaths

Homosexual or bisexual men* 415 0 415 198
Haemophiliacs 18 0 18 17
Recipients of blood 6 1 7 6
Intravenous drug abuser 3 1 4 2
Heterosexual contact 3 2 5 1
Visited Caribbean or United States of America
and were at possible risk 3 0 3 1

Associated with Africa:
Direct 3 6 9 9
Indirect 0 2 2 0

Paediatnc 0 1 1 0
Other 1 0 1 0

Total 452 13 465 234

*Includes two intravenous drug abusers.
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During July 76 cases fulfilling the criteria of the epidemiological
case definition of AIDS were reported in the United Kingdom,
more than double the previous highest monthly total of27. Ofthese,
73 were in homosexual men, two in heterosexual men who had
recently returned from Africa (Uganda and Mozambique), and one
in a heterosexual man who had had multiple sexual contacts in
Bangkok. Altogether 465 cases with 234 deaths have been reported
since surveillance began in 1982 (table).
The sudden increase in reported cases does not indicate a sudden

increase in the incidence of the disease but is due to time lag in
reporting and follows requests to clinicians in this column and by
other means to report all suspected or confirmed cases. A more
meaningful picture of the epidemic curve is shown in fig 4, in which
cases are plotted by the halfyear in which the patients first presented
for medical advice where this was known. This shows a continual
increase with a peak in the first half of 1985; however, this is
probably an artefact and will disappear later because more cases are
likely to be reported in 1986 and 1987 with dates of presentation in
the last six months of 1985 and first half of 1986.
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FIG 4-Cases ofacquired immune deficiency syndrome reported up to
31 July 1986 by half year of presentation (in 45 cases date of
presentation was not known).

The Communicable Disease Surveillance Centre would like
to thank clinicians for their cooperation in reporting cases of
AIDS, enabling essential national surveillance to be maintained.
Further cases or suspected cases should be reported to the centre,
61 Colindale Avenue, London NW9 5EQ (tel 01 200 6868).

If a child has tonsillitis and is not vomiting is it reasonable to prescribe oral
phenoxymethylpenicillin alone or should one prescribe amoxycillin or a similar
broad spectrum antibiotic because of better absorption? And is a 10 day course still
thought to be necessary?

Streptococcus pyogenes or viruses are the common aetiological agents in
children, since Neisseria gonorrhoea is not implicated in this age group and
Corynebacterium diphtheriae is rare in the United Kingdom. The aim of
antibiotic treatment in those patients selected for treatment is to shorten the
course of the illness, prevent suppurative complications, prevent rheumatic
fever, and perhaps to reduce the spread of streptococci. Laboratory studies
confirm that Strep pyogenes remains highly sensitive to penicillin. Although
ampicillin and amoxycillin achieve higher blood concentrations than
phenoxymethylpenicillin (pen V), even oral benzylpenicillin, which is
poorly absorbed, has been shown to be effective in streptococcal pharyngitis.
Ampicillin and other broad spectrum penicillins have a greater effect on gut
flora, selecting for resistant strains, produce more side effects, and are more
expensive. They have not been shown in clinical practice to be superior and
pen V remains the drug of choice for oral treatment.
When interpreting clinical trials which compare different agents or

courses oftreatment, it is essential to distinguish between patients with acute
streptococcal infection and those with intercurrent viral infection who are
carriers of Strep pyogenes. Antibiotics often fail to eradicate the carrier state
in the latter group, but this is of little importance. Recommendations to treat
for 10 days were originally based on studies of intramuscular treatment;

these showed that there were fewer bacteriological failures than when
patients were treated for six days. ' It was also shown that there was a greater
risk of rheumatic fever if carriage persisted; however, the risk of developing
rheumatic fever was substantially reduced by shorter courses.2 The rates of
clinical and bacteriological failure have recently been confirmed to be less
after 10 days oral treatment than after seven days therapy,3 which would
support traditional teaching, but it should be remembered that patient
compliance often results in less than a full course being taken. It is not
necessary to take pen V four times daily for this condition despite its
pharmacokinetics. It should be noted that a bottle of pen V elixir contains
100 ml, which is sufficient for only 20 doses or almost seven days' treatment
if taken three times a day. Analysis of prescriptions in the United Kingdom
shows that most doctors prescribe only a single bottle of elixir or sufficient
tablets for only seven days' treatment. There has been no resurgence of
rheumatic fever despite this practice, although it may result in more patients
requiring further treatment for relapses. While purists may decry courses
shorter than 10 days I favour this practical approach.-R H GEORGE,
consultant microbiologist, Birmingham.

1 Breese BB. Treatment of beta hemolytic streptococcal infections in the home: relative value of
available methods.JAMA 1953;152:10-4.

2 Wannamaker LW, Rammelkamp CH Jr, Denny FW, Brink WR, Houser HB, Hahn ED.
Prophylaxis of acute rheumatic fever by treatment of the preceding streptococcal infection with
various amounts of depot penicillin. AmJ Med 195 1;l0:673-95.

3 SchwartzRH,WientzenRL,PedreiraF, FeroliEJ,MellaGW,GuanaloXVL. PenicillinVforgroupA
streptococcal pharyngitis. A randomised trial of seven vs ten days' therapy. JAMA 1981;246:
1790-5.
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