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THIS paper describes a faculty project surveying general practice
urinary infections in north-east England, from which it has

been concluded that reinfection is common while relapse of chronic
pyelonephritis is rare, that prolonged treatment of individual attacks
is unnecessary and that symptomless reinfection requires prolonged
follow-up to ensure that chronic pyelonephritis does not ensue.
The first two of these conclusions conflict with established hospital
views on urinary infection.

It has been claimed from hospital sources that chronic pyelone¬
phritis is found in 6-20 per cent of all autopsies,1 although some

doubt has since been thrown on this figure.2 The fact that the
urethra contains organisms, and the passage of a catheter3 or the
voiding of urine inevitably leads to contamination of the specimen
has resulted in the quantitative assay of bacteriuria in determining
whether or not a urinary infection be present. The finding of signifi¬
cant bacteriuria in up to 30 per cent of female hospital inpatients
and six per cent of outpatients4 is said to correlate well with the
autopsy findings. The further concept has been developed of chronic
pyelonephritis as a continuous smouldering illness, symptomless in
itself but having a course marked by transient acute symptomatic
episodes; this might terminate either in healing at any stage, or in
death from uraemia or the complications of hypertension. The
Lancet* drew attention to the difficulty of managing these infections,
the frequent occurrence of relapses and, in hospital series, the high
proportion of cases showing anatomical abnormality.

This hospital work outlines a situation evidently calling for much
effort in general practice, with the possibility that effective treatment
may prevent fatal complications. As yet, little is known of the
picture in general practice. Hodgkin,6 basing diagnosis on the finding
of pyuria, reports an incidence of 31 episodes of urinary infection
per 1,000 patients per year. Unpublished work agrees with this and
finds a sex ratio of one male to seven females; the 31 episodes may
be expected to occur among 27 patients, figures which stress the
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difficulty in management and the frequency of recurrence. Jackson
et al, 7 however, recorded that pyuria was absent in 22 per cent of
single specimens obtained from pyelonephritics and Mond8 found
that only 46 per cent of 83 patients with urinary tract symptoms had
significant bacteriuria, while 47 per cent of those without significant
bacteriuria had an excess of white cells in the urine. These figures
have been substantiated by a survey in New Zealand.9 General
practice figures based on pyuria must be viewed with caution.
Loudon and Greenhalgh10 have drawn attention to the part

played by marriage and pregnancy in aetiology. They, and Fry et
al.11 found a peak incidence in women aged 20-29.
As to treatment in general practice, Mond found recurrences in

15 per cent of his patients within six weeks. This agrees with Kass'
statement that sulphonamide clears 85 per cent of infected urines.
The New Zealand survey showed a recurrence rate of 36 per cent
after ten days' treatment using a three-month follow-up, and noted
the development of infection in 28 per cent of their cases of 'urethral
syndrome \ Fry's investigation of cases in which urinary infection
had been diagnosed 4-6 years previously, found persisting abnor¬
malities in 15 per cent of 125 patients, but he estimated that only
three of these were cases of chronic pyelonephritis.

Methods
It was decided, therefore, to investigate the position in general

practice further, with particular reference to treatment. Pregnancy
adds an uncertain factor to the aetiology of urinary infections;
children with urinary infection have been extensively studied and
have a high incidence of anatomical abnormality; it is difficult to
obtain mid-stream specimens from old women: the work was there¬
fore confined to men and non-pregnant women aged 15-64. Patients
with a history of urinary infection during the 12 months before the
attack being considered were excluded to limit the proportion of
cases with resistant organisms to what might be expected in the
general population.
Records were made of signs and symptoms.
The investigation immediately available to the general practitioner

is microscopy: the results of examination for pyuria in the surgery
were therefore compared with those of laboratory investigation.
Mid-stream specimens were obtained and after microscopy were

passed to laboratories for culture and bacterial count. Only cases
in which a pathologist has expressed an opinion that a urinary
infection was present have been included in the survey.
Treatment consisted of a trial of sulphadimidine, 1.0 G. q.d.s.

for a week (short course) against a month (long course). Patients
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were allocated to the courses alternately. Each patient kept a record
of the doses actually taken and in fact the courses were taken almost
exactly as prescribed. One week and 1, 3, 6, 9 and 12 months after
starting treatment mid-stream specimens were obtained and handled
as described above. The investigation and management of recur¬
rences were left to the discretion of the doctors taking part.

Results
One hundred cases of urinary infection have been collected in 89

females and 11 males; in 58 of these complete data are available on

the follow-up. Data are also available on 22 cases in which laboratory
confirmation of urinary infection was not obtained.

Females
A group of 34 female patients was allocated to the short course

and 20 to the long course. These groups are comparable with
regard to a number of parameters (table I), but differ in that only
one pyrexial case was given the short course while five were given
the long course.

TABLE I
Comparison of short and long course groups.females, 54 cases

Fifteen of the patients given the short course were cleared of
infection and remained clear for the year of follow-up; in seven

sulphadimidine failed to clear the infection and in 12 there was a
recurrence after initial clearing. Similar figures for the long course
are nine, three and eight (table II). These two results do not differ
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TABLE II
Results of sulphonamide treatment

significantly: in this series it was immaterial whether a urinary
infection was treated for a week or a month. This is also true for
the groups excluding pyrexial cases and for Escherichia coli infections
taken separately.
The outcome of treatment and the bacteriology of the infection

were significantly influenced neither by a history of previous urinary
infections, of vaginal discharge
or of catheterization or genito-
urinary operation, nor by post-
renal tenderness, suprapubic ten¬
derness nor haematuria. Among
the cases where sulphonamide
failed to clear the initial infection,
the ratio ofE. coli to other infec¬
tions is significantly lower than in
the successes or recurrences taken
together. The duration of symp¬
toms before presentation in this
groupwas shorter than in success- =0.29, P is greater than 5 per cent

ful cases or recurrences, but not significantly so. Pyrexia appears to
have an adverse effect on outcome, but numbers are insufficient for
significance testing. Parity appears to have no effect on outcome.
There is a significant age difference between the successful cases and
all the failures considered together, the younger patients being more
often cured. Tables III and IV refer.

Males
Only four of the 11 male cases yielded complete records. Results

are summarized in table V.

Surgery diagnosisfrom pyuria
Surgery examination of initial specimens revealed pus cells in 86

cases and none in two. Figures averaging less than one pus cell per
high power field were associated with significant bacteriuria. In
those patients whose urinary infection was not confirmed by the
laboratory, pus was found in 16 and absent in one.

Of the follow-up specimens, 232 showed no pus and yielded no

significant growth on culture; 25 contained pus and significant
numbers of organisms; 23 with no pus yielded a positive culture,
and 19 contained pus but no organism, eight of these being found
one week after starting treatment.

Antibiotic sensitivities

Ninety organisms were tested by the laboratories: 88 were sensitive
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TABLE IV
Bacteriology in relation to history and findings.-FEMALES, 87 CASES

TABLE IV (a)
Bacteriology and duration of symptoms.females, 87 cases

to chloramphenicol, 71 to streptomycin, 70 to tetracycline and 60
to nitrofurantoin. Thirty-seven were tested for sensitivity to sul¬
phonamides, and the in vitro and in vivo findings can be contrasted
as follows:

Success Failure
Sensitive 2012
Resistant 14
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TABLE V
Result in males

Symptomatology
Table VI shows the proportion of patients having each symptom

or sign. Analysis of these data shows that it is not possible to dis-
tinguish between genuine urinary infections and the urethral syn¬
drome, nor is there a significant relation between particular symp¬
toms and the outcome of treatment.

Recurring infections
In 20 recurrences, the organisms found initially and at recurrence

were the same in seven cases and different in seven cases; in two
there were additional organisms, and in four the bacteriology of the
recurrence was unspecified.

Recurrences appear to have occurred at haphazard time intervals
after completion of treatment (table VII).
Most of the patients whose initial treatment failed or whose
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infection recurred were treated with other chemotherapy or anti¬
biotics. Results of23 courses in 22 patients are available (table VIII),
and can be summarized as nine successes, 11 failures and three un-

specified results. The duration of follow-up after the administration
of these drugs is variable, but less than 12 months.

TABLE VI
Symptomatology
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TABLE VII
TlMING OF RECURRENCES

At 1 month
3 months
6 months
9 months
12 months
Unspecified

5 cases
5 cases
4 cases
Nil
5 cases
2 cases

TABLE VIII
Management of failures

Erythromycin and streptomycin were each used in one case successfully,
and cycloserine in one case with recurrence.

Investigation offailures

In one the left kidney was slightly larger than the right and
exereted less well than the right. No local lesion.
One showed bilateral nephrocalcinosis.? parathyroid adenoma.
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Discussion
Of the cases with recurrence, eight had symptoms at or shortly

before the time of recurrence, and eight were symptomless. In view
of this, symptomless urinary infection must be fairly prevalent, yet
it is noteworthy that general practitioners failed to find any cases of
urinary infection in the absence of suggestive symptoms. The routine
examination of problem cases by 17 doctors during the ten months
of case collection has added no patients to this series.
Mond's finding that diagnosis based on symptoms and pyuria

results in over-diagnosis is confirmed. The degree of over-diagnosis
in the present series is much smaller and this might be due to our

investigating a restricted group of the population. There was little
inducement for doctors to record or follow-up cases which were not
in fact urinary infections; but even if several cases were allowed to
lapse it is unlikely that the 96 required to maintain Mond's propor¬
tion were overlooked, and the same applies to the figures from New
Zealand. It is virtually impossible in the psychological situation of
general practice not to give active treatment for the urethral syn¬
drome on the same basis as genuine urinary infections, and since the
syndrome is frequently followed by urinary infection, such treatment
may be well worth while.
Two cases in 88 of significant bacteriuria would have been missed

if diagnosis had been based on pyuria in a single specimen, but
reliance upon pyuria for follow-upwould result inmissing one relapse
in ten and introduce an almost equal number of false positives.
This incidence of one in ten false negatives might be acceptable if
follow-up specimens were seen often.

Sulphonamide failed to clear an infected urine in ten out of 58
cases (17 per cent), which agrees reasonably with the findings of
Kass, Mond and Gallagher. As already stated, significant differences
in outcome cannot be related to history or physical findings, but the
analysis of symptomatology does suggest that sulphonamide treat¬
ment without investigation might better be eschewed in nulliparae
aged 45-54 presenting within three days of the onset of symptoms.
There is a high rate of reinfection.seven proven cases out of 20.

as opposed to relapse. The time at which recurrence takes place
appears to be randomly distributed. The results obtained with anti¬
biotics are practically the same as with sulphonamide and appear to
be independent ofthe duration ofthe course: these three facts suggest
strongly that reinfection is the main problem. Apart from coitus
the factors responsible for infection and reinfection of anatomically
normal urinary tracts are unknown.
The investigation of relapsing cases presents a difficult problem.
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We are attempting to manage a condition which many women accept
as normal and in which symptoms are easily and quickly relieved.
That there should be marked reluctance to attend hospital and
undergo operative procedures for its investigation is only natural.
Even in a series which the patients appreciated was being organized
for research purposes, only nine out of 20 recurring infections could
be submitted to urological investigation. Unless recurrence is so

frequent as to disorganize a woman's life, investigation will remain
impossible for psychological reasons.

In view of the high proportion of symptomless recurrences it
would seem that our main weapon against an insidious pyelo¬
nephritis is a review maintained for several years of all patients who
have had urinary infections. This will be difficult for the same psy¬
chological reasons that apply to investigation and will carry with it
its own psychological risks.

Conclusion
In women presenting with symptoms of urinary infection and

pyuria however slight, it can be recommended that sulphonamide
be given for a week; that further specimens be examined after 3-4
and 10-12 days to ensure that treatment is effective, and subse-
quently every 2-3 months for as long as possible. If a recurrence
be discovered, a mid-stream specimen can be sent to the laboratory
and a further week's course of sulphonamide given pending the
investigation report.

Summary
One hundred cases of urinary infection occurring between the

ages of 15 and 64 have been studied in general practice. Fifty-eight
of these were the subjects ofa trial to contrast the results ofa week's
treatment with sulphonamide with a month's. No advantage was
found in prolonging the treatment, and only four cases out of every
nine remained clear of urinary infection for a year. The results of
antibiotic and other chemotherapy in relapsing cases were equally
poor.

Reliance upon pyuria leads to over-diagnosis but will rarely miss
a genuine urinary infection in new cases; as a method of follow-up
it awaits evaluation.
A considerable proportion of recurring cases was due to re¬

infection and it was found that a history ofurinary infection occurring
more than 12 months before the episode in this series did not affect
the outcome of treatment. A number of other features expected to
influence the aetiology or results of treatment are examined and
found to have no significant effect. The conclusion is drawn that
reinfection is the main source of difficulty in management, and since
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a third of the recurrences were symptomless, prolonged careful
follow-up is essential.
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THE 'PERSONAL PHYSICIAN'

I would submit that in the majority of instances, the personal physician
is a general practitioner in disguise, created due to a shortage of family
physicians on the one hand, andan over abundance ofspecialists in certain
medical disciplines on the other. Unable to develop a consulting type of
practice, many specialists have no recourse other than to combine their
specialty practice with general practice under the guise of ' personal
physician'.

I cannot accept that such a person is what the community wants or
needs, in its search for more adequate medical care. Further, it is un-
realistic in terms of cost and personnel to think that adequate numbers of
individuals with such training could be made available to provide all
Canadians each with a personal physician.
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