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Summary: Patients with recurrent urinary tract infec-
tion were allocated at random to two weeks' or six

weeks' treatment with an appropriate antibacterial drug.
There was no difference in the results achieved by the
two different periods of treatment as judged by the
presence of infection in the urine one week and six weeks
after treatment was stopped.
The urine was clear of infection in a higher percentage

of patients following a course of nitrofurantoin than
following a course of ampicillin, but the difference was
not significant.

Introduction

Although long courses of treatment are widely used in urinary
tract infection (Orsten et al., 1962 ; Campanacci et al., 1963
Murdoch et al., 1966; Seneca and Zinsser, 1966; Bengtsson
et al., 1967) there have been very few controlled studies to
determine the optimum duration of a course of treatment. The
present study compares the effect of six weeks' treatment with
that of two weeks' treatment in eradicating an episode of urinary
tract infection. Patients with recurrent urinary tract infection
were studied because therapeutic difficulties are most likely to
arise in this group of patients.

Selection of Patients

A total of 142 females and 4 males aged 12-52 who had
had more than one bacteriologically proved episode of urinary
tract infection in the previous year were included in the study.
For the purpose of inclusion a bacterial count of >100,000
organisms per ml. in a midstream urine specimen was accepted
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as evidence of infection. Fifty-two patients were referred from
medical wards and the remainder were referred as outpatients
to a special clinic for recurrent urinary tract infection. Forty-
four patients had some radiological abnormality in the intra-
venous pyelogram, such as a small calculus, papillary necrosis,
or chronic pyelonephritis, but patients with large calculi and
obstructive lesions were excluded. With random allocation to
treatment groups, patients showing radiographic abnormalities
were equally distributed in the two groups (21 in one group
and 23 in the other).

Method of Study

A total of 210 episodes of infection were studied in 146
patients. Thirty-one patients were treated twice and 11 patients
three times. Patients were allocated at random to two or six
weeks' treatment on the basis of the last digit of their hospital
number. If admitted for a second or third course of treatment
they were allocated alternately to two or six weeks' treatment.
Midstream urine specimens were collected with care with a
tampon in the vagina and were examined at once. The infect-
ing organisms in the specimen taken before treatment are shown
in Table I. Bacterial counts were performed on the specimens
collected before treatment, on the second and third day of
treatment, and one week and six weeks after stopping treat-
ment. Although we required a bacterial count above 100,000
per ml. before including a patient in this study, we accepted
counts of over 10,000 per ml. as evidence of infection while
on treatment or after cessation of treatment. We have estab-
lished by needle aspiration of the bladder that 10,000 organisms
per ml. is a more accurate dividing line between infection and
contamination when specimens are collected as described above
and examined at once in our laboratory (Kincaid-Smith and
Fairley, 1967).

In 148 episodes of infection ampicillin 500 mg. six-hourly
or nitrofurantoin 100 mg. six-hourly was given. When the
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organisms were resistant to these drugs sulphonamides, tetra-
cycline, nalidixic acid, chloramphenicol, and erythromycin
were used.

TABLE I.-Infecting Organisms
Escherichia col 143 Streptococcus faecalis . 12
Proteus spp. .. 37 Pseudomonas .. .. 2
Paracolon . . 6 Mixed .. 6
Enterobacter aerogenes ..4

Results

The analysis of the results is given in Tables II-IV. Table II
shows the groups of patients excluded from the analysis of
the results of treatment. Those whose urine was infected
on the third day of treatment were excluded because this
showed that in spite of in-vitro sensitivity tests the infection
was not sensitive to the drug used in vivo, Those whose urine
was infected with a different organism csase week after treatment
ceased were also excluded for the reasons discussed below.
Patients in whom treatment was stopped because of a reaction
to the drug and those who failed to attend for follow-up have
also been excluded. 4.

TABLE II.-Patients Excluded fsA~n alysis }

Two Week.. Six Weeks'
Treatment Treatment

Total No. entering trial .. 101 I 109
Treatment stopped or altered because:

Urine infected while on treatment 11 7
Adverse reaction to drug .. 8 7
Non-attenders 12 12
Infection with 1i;Firent organism one
week after treatment, therefore not
failure of drug used .. . 14 11

No. included in analysis in Table III .. 56 72

TABLE III.-Comparison of Two and Six Week's Treatment in 128
Episodes

Two Weeks' Treatment Six Weeks' Treatment-

Urn mUie not Urine Urine not

Infected fected Infected Infected(Sme<10,000 Total (Sae < 10,000 Total
(Organism)e Organisms Organism) OrganismsOgnm)per ml.) Ogns)per ml.)

Urine tested
1 week after
treatment
stopped .. 6 50 56 9 63 72

___ I I

Urine tested
6weeksafter
treatment* 4 32 36t 6 40 46t

* This was carried out in 42 of the 50 patients whose urine was not infected after
two weeks' treatment and in 51 of the 63 patients whose urine was not infected after
six weeks' treatment.

t Six were infected with different organism.
* Five were infected with different organism.

TABLE IV

Success* Failure Total Percestage
Nitrofurantoin .. 40 5 45 89
Ampicillin .. .. 32 8 40 80

* Urine clear of infection one week after treatment stopped.

Table III shows that in the remaining 128 episodes of infec-
tIn two weeks' treatment was as effective as six weeks' treat-
ment. There was no significant difference between the results
of treatment as judged by the urine findings one week or six
weeks after the course of treatment was stopped. A higher

percentage of patients remained clear of infection one week
after a course of nitrofurantoin than after a course of amnpicillin
(Table IV) ; however, the difference between the results of
treatment with these two drugs was not statistically significant.

Discussion

This trial shows some of the difficulties inherent in con-
trolled trials of treatment in recurrent urinary tract infection.
Ideally one should study a Ionmc eous group of patients with
either renal or bladder infectior., and the patients whom we
studied certainly included bothi. We also included patients
with and without radiograhnic abnormalities, but these were
equally distributed betwecn the two groups.
We had to ekcilude 45 episodes of infection in the two-week

group and 37 episodes of infection in the six-week group for
the reasons given in Table II. These numbers are very large,
but as they are similar in the two groups there is no suggestion
that this influenced the results.

It would have beenpreferable to study the effects of a single
antibacterial drug, but this would greatly limit the number of
patients with recucrent infection suitable for inclusion in a
trial.- The two drugs most often used were nitrofurantoin and
ampicillin and there was no significant difference between the
results obtained with these two drugs. This is not in agreement
with the findings of Brumfitt et al. (1962), in that they found
that ampicillin was effective in a higker percentage of cases
than nitrofurantoin. The series are, however, not comparable,
as both the duration of treatment and the percentage of B. cali
and Proteus spp. differ in the two reports.
The high incidence of relapse with the same organism or

reinfection with a different organism following treatment is a
characteristic feature in patients with recurrent urinary tract
infection and increases the difficulties in assessing the results
of treatment. If one week after completion of a course of
treatment the original organism had disappeared but been
replaced by a different organism resistant to the drug which
had been used, this might be regarded as a success in that the
original infection had been eradicated or a failure in that the
urine was still infected. These cases were therefore excluded
from the analysis.
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