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As always when using mortality data, one must consider the
quality of the diagnosis from which the death rates are obtained.
Though it is known that there are errors, and that changes in
accuracy take place over time, the effect of these was reduced in
our analysis by limiting the data to mortality among persons
under 70, dying since 1950. Mortality reflects the balance of
incidence and case fatality, and trends should be interpreted with
this in mind. The absence of any substantial period of death
effects for three of the five cancers discussed should not there-
fore be taken as indicative necessarily of the lack of improvement
in treatment over the years.
A complete description of trends for all sites of cancer for

which suitable mortality rates are available is being prepared and
will be published elsewhere.

We are grateful to Dr A M Adelstein and W R Gilks for helpful
discussions.
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Short-term prophylaxis with cefotaxime for prostatic
surgery

T B HARGREAVE, J R HINDMARSH, R ELTON, G D CHISHOLM, J C GOULD

Abstract

A randomised controlled trial of a new cephalosporin,
cefotaxime, was carried out in men undergoing trans-
urethral resection of the prostate. The purpose of the
trial was to determine whether 48-hour prophylaxis with
this new broad-spectrum, non-nephrotoxic cephalo-
sporin would reduce postoperative bacteriuria and post-
operative complications. The treated patients fared
significantly better than the non-treated patients in
having fewer febrile episodes, fewer episodes of tachy-
cardia, a lower incidence of appreciable bacteriuria
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postoperatively, and fewer complications, and spending
on average one day less in hospital. There was no dif-
ference in postoperative urea and creatinine concentra-
tions between the groups, and no other side effects of
cefotaxime occurred in this elderly population.
Prophylaxis with cefotaxime would appear to make

prostatic surgery safer.

Introduction

A 40-year-old man has been estimated to have a 10% chance of
requiring prostatectomy by the age of 80.1 Thus prostatectomy
remains one of the most frequently performed operations. In
recent years there has been a change in technique so that most
prostatectomy operations are by transurethral resection. This
has occurred because of the lower mortality and morbidity
associated with transurethral surgery.2 Nevertheless, complica-
tions still occur and any treatment or variation in technique that
will make this operation safer is to be welcomed.

In a previous study a 48-hour regimen of antibiotic prophy-
laxis with cephradine resulted in a statistically significant
reduction in postoperative bacteriuria and a possible but not
statistically significant reduction in postoperative complications.3
We undertook the present trial to determine whether by using
the new parenteral cephalosporin cefotaxime, which has a greater
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spectrum of activity than cephradine, we would reduce post-
operative complications. Cefotaxime is more active than
cefuroxime and cefoxitin against Gram-negative bacteria as well
as being four times as active in vitro as carbenicillin against
Pseudomonas aeruginosa strains.4 Cefotaxime is well tolerated by
the kidney5 6 and so would be particularly useful in an elderly
population, in whom renal function may not always be optimal.
Throughout the trial particular note was made of any complica-
tions that might be attributable to this new antibiotic.

Patients and methods

All patients undergoing transurethral prostatic surgery were eligible
for this trial, but we excluded those known to have hypersensitivity
to penicillins or cephalosporins, with a serum creatinine concentration
of over 0-2 mmol/l (2-3 mg/100 ml), with known preoperative urinary
infection, or already taking antibiotics. In many cases, however,
the patient had considerable bacteriuria at the time of operation but
this was not known until afterwards. We included these patients in the
analysis because it is important to know the effect of prophylactic
regimens in such cases, which are common. All patients gave informed
consent to participate in the trial.
The patients were stratified into two groups-namely, those with a

preoperative catheter and those without. Within each group cefotaxime
or no treatment was given according to a randomisation scheme.
Cefotaxime 500 mg was given intravenously with the induction of
anaesthesia and then intramuscularly every 12 hours to give a total
of 2 g over 48 hours. Although the technique was standardised, the
operations were performed by different surgeons. The resectoscope
was lubricated with K-Y Jelly, and during the procedure glycine was
used to irrigate the bladder. At the end of the resection a three-way
Foley catheter was introduced and continuous irrigation with physio-
logical saline used until haemostasis was sufficient to ensure free
flow of urine. Additional bladder irrigations were undertaken only
when required, and sterile water was used. No additional antibacterial
agents were used. Catheters were removed as soon as signs of fresh
bleeding had stopped.
Data on clinical progress were recorded daily. Recatheterisation was

necessary when a patient could not void either after removal of the
catheter or when a catheter had become blocked by blood clots.
Continence problems referred to temporary incontinence of more than
24 hours' duration after removal of the urethral catheter, and dysuria
was recorded only if symptoms persisted for more than 24 hours after
removal of the catheter. Urine samples were examined daily from the
day of admission until discharge or 10 days postoperatively. Either a
midstream specimen or, if the patient had a catheter, a specimen aspi-
rated from the tubing was examined. Samples were specially identified
and handled separately and blind by the hospital bacteriology depart-
ment. Appreciable bacteriuria was defined as 105 or more organisms/
ml of urine. Blood samples were taken for estimation of haemoglobin,
urea, and electrolyte concentrations before operation and between
the fourth and seventh postoperative days.

Statistical analyses of treatment differences for all patients were
carried out using /2 tests or Wilcoxon rank sum tests as appropriate.
Multiple logistic regression was used within subgroups of patients
to evaluate treatment effects on binary response variables; a non-
significant interaction between treatment and subgroup on the logistic
scale was interpreted as indicating no difference in the efficacy of the
treatment between subgroups.

Results

Altogether 239 patients entered the trial. The groups were well balan-
ced with respect to number of patients, age, and results of haematologi-
cal and biochemical investigations. Other factors (table I) also occur-
red in similar proportions of patients in the two groups.

TABLE I-Details of the two treatment groups

Cefotaxime No treatment

Patients treated with cefotaxime showed significant reductions
in the mean duration of stay in hospital, episodes of high fever and
tachycardia, and overall incidence of postoperative complications
(table II). Table III shows the nature and incidences of the various
complications. The absence of postoperative rigor in patients receiving
cefotaxime is noteworthy, as is the decreased need for recatheterisation
and the lower incidence of continence problems.

Table IV gives details of postoperative bacteriuria. Significantly
fewer infections occurred in the treated group. When the infections
were classified according to organism this trend was consistent.
The difference between the two groups in the incidence of infection
caused by Streptococcus faecalis achieved significance.

TABLE II-Results of clinical assessments

Cefotaxime No treatment Significance

Mean stay in hospital (days) 4-3 5-3 p < 0 01
No ("O) of patients with temperature

>38 C at any time 3 (3) 11 (9) p < 0 05
Mean maximum temperature (' C) 37 2 37 4 p< 0 05
No of patients with pulse >90/min

at any time 23 (19) 43 (36) p<0 01
Mean maximum pulse (beats/min) 84-5 89-01 p < 0 001
No () of patients with any complication 36 (30) 61 (51) p <001

TABLE III-Details of postoperative complications (some patients had more than
one complication). Figures are numbers (%°/) of patients

Cefotaxime No treatment

Bacteraemia 1 1
Rigor 6 (5)
Sweating attacks 1 1
Postoperative hypotension 2 2
Haematuria 7 (6) 11 (9)
Orchitis
Frequency/dysuria/urgency 4 (3) 9 (8)
Continence problems 19 (16) 20 (17)
Bypassing catheter 1 2
Recatheterisation 5 (4) 12 (10)
Nausea and vomiting 4 2
Constipation 1 4
Diarrhoea 1
Headache 1 1
Backache 5 (4)
Rectal pain 1
Thigh pain 1
Lesions at injection site 1
Urticarial rash 1
Chest infection 3
Confusion 3
Cerebrovascular accident 1
Fell over 1
Nocturnal dyspnoea 1
Passed a stone 1

TABLE iv-Bacteriological results. (Figures are numbers (o%) of patients)

Cefotaxime No treatment Significance

Appreciable bacteriuria (> 105
organisms/ml) 12 (10) 31 (26) p< 001
Escherichia coli 9 (8) 15 (13) NS
Proteus 1 (1) 3 (3) NS
Pseudomonas 2 (2) 2 (2) NS
Streptococctus faecalis 9 (8) p <0 01
Staphylococcuis 2 (2) 7 (6) NS
Microbacteri:um 1 (1) NS

Another antibiotic used
postoperatively 1 (1) 23 (19) p< 0001

In addition to analysing the overall results we also analysed whether
cefotaxime was equally effective in the following subgroups: patients
with and without a preoperative catheter, patients with and without
carcinoma of the prostate, patients in whom more or less than 10 g
prostate was resected, and patients with and without a preoperative
urinary infection that was unknown at the time. In each case the vari-
ables examined were temperature above 38°C, pulse above 90/min,
any appreciable postoperative bacteriuria, and any postoperative com-
plication. Multiple logistic regression analysis showed no evidence
that the subgroups of patients differed from one another in respect of
cefotaxime efficacy.

Differences did emerge, however, with particular variables. Thus
a greater proportion of the subgroup who had a catheter compared

No of patients 120 119
No with catheter 23 24
No (O ,) with unknown preoperative bacteriuria 14 (12) 13 (12)
Mean weight of prostate resected (g) 14-9 16 6
No of patients with carcinoma of prostate 15 11

1009
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with those who did not had a pulse rate over 90 (p < 0-05) and appreci-
able bacteriuria postoperatively (p < 0-05); a greater proportion of the
subgroup in whom over 10 g prostate was resected had a pulse rate of
over 90/minute compared with those in whom under 10 g was resected
(p < 0-O5); and the subgroup with appreciable bacteriuria preopera-
tively compared with the subgroup with sterile urine preoperatively
showed a greater proportion with appreciable bacteriuria postopera-
tively (p<0-001). Table V shows that those with postoperative
bacteriuria suffered more complications (p< 0-05) but that tachycardia
appeared to be unrelated to bacteriuria.

TABLE v-Number ( %) ofpatients with complica-
tions and tachycardia related to presence of
postoperative bacteriuria

Bacteriuria Sterile urine

Complications
Cefotaxime 6 (46) 30 (28)
No treatment 28 (61) 33 (45)

Tachycardia
Cefotaxime 2 (15) 21 (19)
No treatment 18 (37) 25 (34)

One case of allergic rash occurred shortly after induction of anaes-
thesia, in a patient in the no-treatment group. We found no evidence of
any deterioration in renal function in the patients who received
cefotaxime.

Discussion

This study confirms and complements results of an earlier
study in which cephradine was used.3 In both studies the proto-
cols were similar and results showed that patients offered prophy-
lactic antibiotic fare better than patients given no treatment.
In the present study the reduction in complications as well as
the reduction in postoperative bacteriuria were statistically
significant, whereas in the previous study there was only a sugges-
tion of a reduction in complications.
The results showed that prophylactic cefotaxime reduced

episodes of fever, tachycardia, the incidence of complications,
and the number of days' stay in hospital in all cases, irrespective
of whether there had been an unrecognised preoperative urinary
infection or the patient had carcinoma of the prostate or had had
a preoperative urinary catheter. It is obviously desirable that
patients with known preoperative urine infection should be
given antibiotics in accordance with results of culture and
sensitivity. It is also, however, important to know the effect of
any prophylactic regimen as a considerable proportion of patients
undergoing prostatic surgery will have urinary infection, though
bacterial results may not be known by the surgeon at the time.
This is particularly true of patients with a preoperative urinary
catheter. It is thus reassuring that prophylaxis administered
in the presence of an infection that was unknown at the time was
still beneficial.
Although cephalosporins in general and cefotaxime in particu-

lar are relatively inactive in vitro against Streptococcus faecalis,
in this trial cefotaxime was apparently more effective in prevent-
ing postoperative infection with this organism than with Escheri-
chia coli. This may be explained by the antibiotic preventing
invasion and establishment of Streptococcus, an organism less
capable of doing so than E coli.

It might be argued that we would achieve the same reduction
in postoperative bacteriuria and complications by using a topical
antibiotic applied as urethral jelly at the time of resection. In
our present study the resectoscope was lubricated with K-Y
Jelly and no topical antibiotic was used. In a recent study of
three different antibiotic regimens in patients undergoing pros-
tatic surgery the urethra was anaesthetised with jelly containing
chlorhexidine 005% as well as lignocaine.7 This study, despite
the use of topical antibiotics, confirmed the results of the pre-
vious Glasgow study3 with respect to reductions in postoperative

bacteriuria and complications in patients treated with co-trimox-
azole and cephalexin.
Not surprisingly, patients with appreciable bacteriuria post-

operatively develop more complications; more surprisingly,
perhaps, postoperative tachycardia was not associated with
postoperative bacteriuria. In most cases tachycardia occurred
within 24 hours after the operation and might be explained by
blood or fluid loss; our findings of fewer episodes of tachycardia
in the treated patients in the absence of an association with
appreciable bacteriuria, however, raises the possibility that the
antibiotic may be suppressing episodes of endotoxaemia.

Cefotaxime is a new cephalosporin with a broad spectrum of
activity, and this may explain the significant reduction in com-
plications in our study compared with a study using cephradine.3
This new cephalosporin appears safe in an elderly population.
Several reports have suggested the beneficial effects of prophy-
lactic antibiotics in transurethral prostatectomy7 s but ours is the
first to show a statistical reduction in complications in addition
to the effect on urinary organisms. On average 1645 prostatecto-
mies are performed each year in Scotland,2 and a saving of one
inpatient day per patient would, despite the cost of the anti-
biotic, be of considerable financial benefit.
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MEDICINES APPROPRIATED TO THE LIVER-Be pleased to take these under
the name of Hepatics, for that is the usual name physicians give them,
and these also are of three sorts. 1. Some the liver is delighted in. 2.
Others strengthen it. 3. Others help its vices. The palate is the seat of
taste, and its office is to judge what food is agreeable to the stomach
and what not, by that is both the quality and quantity of food for the
stomach discerned: the very same office the meseraik veins perform
to the liver. Sometimes such food pleases the palate which the liver
likes not (but not often) and therefore the meseraik veins refuse it,
and that is the reason some few men fancy such food as makes them
sick after the eating thereof. 1. The liver is delighted exceedingly with
sweet things, draws them greedily, and digests them as swiftly, and
that is the reason honey is so soon turned into choler. 2. Such medi-
cines strengthen the liver, as (being appropriated to it) very gently bind
for seeing the office of the liver is to concoct, it needs some adstriction,
that so both the heat and the humour to be concocted may be stayed,
that so the one slip not away, nor the other be scattered. Yet do not
hepatical medicines require so great a binding faculty as stomachicals
do, because the passages of the stomach are more open than those of
the liver by which it either takes in chyle, or sends out blood to the rest
of the body, therefore medicines that are very binding are hurtful to
the liver, and either cause obstructions, or hinder the distribution ofthe
blood, or both. And thus much for the liver, the office of which is to
concoct chyle (which is a white substance the stomach digests the
food into) into blood, and distributes it, by the veins, to every part of
the body, whereby the body is nourished, and decaying flesh restored.
(Nicholas Culpeper (1616-54) The Complete Herbal, 1850.)
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