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Summary

Cephalexin was compared with ampicillin in the treat-
ment of urinary tract infections by a random double-
blind technique. Both drugs were found to be equally
effective. In 21 out of 31 patients treated with cephalexin
and in 20 out of 31 treated with ampicillin the urine
was sterile three weeks after starting therapy. The
bacteriological findings at one and eight weeks were also
similar in both groups. No serious adverse reactions
were attributable to cephalexin, which seemed to be
tolerated rather better than ampicillin.

Introduction

Cephalexin is a semisynthetic cephalosporin which is effectively
absorbed from the gastrointestinal tract (Griffith and Black,
1968; Gower and Dash, 1969; Davies, Strangeways, and Holt,
1970). Antibacterial activity has been demonstrated against
a wide range of Gram-negative and Gram-positive organisms
(Perkins, Carlisle, and Saslaw, 1968). It is excreted unchanged
in the urine in high concentration (Meyers, Kaplan, and
Weinstein, 1969), and preliminary investigations have suggested
that it may be effective in the treatment of urinary tract infec-
tions (Leigh, Faiers, and Brumfitt, 1970). This report describes
a double-blind trial designed to compare cephalexin with
ampicillin in the treatment of urinary tract infections.

Methods

Sixty-four patients were studied, comprising eight men and
56 non-pregnant women aged 19 to 83 years. Pyelography
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showed abnormalities of the urinary tract in 10 patients.
Forty-eight were inpatients, and some were seriously ill due
to disorders outside the urinary tract, which resulted in the
deaths of four patients during the course of the study. The
diagnosis of urinary tract infection was accepted when a similar
organism was grown from two consecutive urine samples in
a concentration of more than 100,000 organisms per ml. We
excluded from the trial patients with a history of penicillin
hypersensitivity, patients with indwelling urethral catheters,
and patients infected with Pseudomonas aeruginosa or Proteus
strains other than Proteus mirabilis, since these organisms are
known to be resistant to both cephalexin (Wick, 1967), and
ampicillin (Anderson, Kennedy, Plorde, Shulman, and Peters-
dorf, 1964). Patients were not excluded on the basis of resistance
of the infecting organism to the test antibiotics on preliminary
sensitivity testing.

Treatment.-Each patient received either cephalexin or
ampicillin 500 mg six-hourly for 10 days. Supplies of cephalexin
and ampicillin made up by Glaxo Laboratories Ltd. in identical
capsules, identified only as drugs A and B, were held by the
hospital pharmacy. Treatment was allocated at random,
from a list stratified to ensure a similar proportion of uncompli-
cated cases in each group, and the drugs were distributed by
the pharmacy in a container unmarked except for directions.
The code was broken on completion of the study.

Assessment of Treatment.-Urine was cultured at one, three,
and eight weeks after the beginning of the treatment. Patients
were seen by one of us (J.A.D.) at the same intervals, and after
one week a check was made on the number of capsules remaining,
to establish that the prescribed dose was being taken. Those
who relapsed were given appropriate alternative therapy and
thereafter were excluded from further study.

Assessment of Adverse Reactions.-Spontaneous complaints
attributed to the test drugs were recorded, and each patient
was then questioned specifically about diarrhoea, flatulence,
nausea, vomiting, pruritus, and rashes. The haemoglobin,
white blood count, E.S.R., one-stage prothrombin time,
serum urea, alkaline phosphatase, aspatate aminotransferase, and
lactic dehydrogenase levels were measured before and one week
after the start of treatment.

Bacteriology.-Urine specimens were cultured within two
hours of voiding with the calibrated loop technique of Guttman
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and Stokes (1963). Organisms were identified by standard
methods, and preliminary sensitivities were determined by the
agar-gel diffusion method, cephalexin 25 jig and ampicillin
25 jig discs being used. The minimum inhibitory concentrations
(M.I.C.s) for cephalexin and ampicillin were determined by
the plate incorporation technique, each doubling-dilution
series of plates being inoculated with the multipoint apparatus
devised by Watt, Jefferies, and Price (1966). The M.I.C.
was determined as the lowest concentration of antibiotic
which completely inhibited growth.

Results

The main details of the 64 patients in the trial are summarized
in Table I. The two treatment groups are similarly constituted.
The outcome of antimicrobial therapy at one, three, and eight
weeks after starting treatment is summarized in Table II.
After one week treatment had failed in one of the 31 patients
treated with cephalexin and in three of 31 treated with ampicillin.
Two others in the ampicillin group developed intolerable
diarrhoea, which led to withdrawal of the test drug after less
than 48 hours of therapy and to alternative treatment. During
the eight-week period of study either the original organism
was not eradicated or an organism similar to the original
infecting strain reappeared in a total of 10 of the 31 patients in
the cephalexin group and 8 of the 31 in the ampicillin group.

TABLE I-Clinical Details of Patients Studied

Cephalexin Ampicillin

Total patients .31 33
Male .5 3
Female .2630
Mean age (years) .56 51
Age range (years) .24-83 19-80
Age>60 years .14 13
Normal blood urea .27 27
Urea 40-80 mg/100 ml .4 5
Urea>80 mg/100 ml .0 1
Abnormal intravenous pyelogram 4 6
Symptoms .16 20
Pyuria 30 28

TABLE Ii-Results of Treatment

*Two patients stopped treatment prematurely because of diarrhoea.

TABLE iII-Results of Treatment by Third Week Related to Infecting Organism
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TABLE iv-Adverse Reactions during Treatment

Cephalexin
(31 patients)

Ampicillin
(33 patients)

Volunteered Elicited Volunteered Elicited

Troublesome diarrhoea . 1 2
Mild diarrhoea 1 5 2 3
Flatulence . . 2
Rash 2

Table III shows the outcome of treatment by the third week in
relation to the original infecting organism; the distribution of
infecting strains was similar in the two groups. Three patients
received an antibiotic to which their organism was resistant on
preliminary testing. Only one of these patients, treated with
ampicillin, who had pyelographic evidence of chronic pyelo-
nephritis, relapsed because of infection with a similar organism
to the original infecting strain. The minor differences between
the two groups were not statistically significant, and it was
concluded that the two drugs were equally effective.

Adverse Reactions.-The incidence and type of adverse
reaction to treatment observed are shown in Table IV. The
treatment of two patients in the ampicillin group was prema-
turely halted because of severe diarrhoea. Two others in the
ampicillin group developed a rash but this cleared promptly
after treatment had finished. None of the side effects attributed
to cephalexin led to suspension of treatment, and in only two
patients were the complaints spontaneous. A transient but
significant rise in blood urea was observed in two patients
in each treatment group, but in each case was attributable to
reasons other than therapy. None of the other biochemical
or haematological values tested deviated from normal.

Bacteriology.-The M.I.C. of ampicillin and cephalexin
were determined for strains isolated from 42 patients (Table V).
For only 4 out of 21 strains in the cephalexin group and 2 out
of 21 strains in the ampicillin group was the M.L.C. of the
respective antibiotic greater than 16 ,ug/ml. However, only
one patient, in the ampicillin-treated group, infected with

Original Organism
Number

Cephalexin

Sterile
Urine

Relapse or
Failure to Eradicate

Similar Different
Organism Organism

Number

Ampicillin

Sterile
Urine

Relapse or
Failure to Eradicate

Similar Different
Organism Organism

E. coli .22* 16 2 2 18+lt 12 6 0
Pr. mirabilis .4 2 1 1 4 2 1 1
Str. faecalis.1 I 2+lt I
Staph. albus.1 1 1 1
Paracolon 2 1 1 3 3
Mixed E. coli/Pr. mirabilis 2t 1
Enterobacter .. 1 1
Klebsiella aerogenes 1 1

Total .31 21 4 4 33 20 7 3

*Includes two patients, of whom one died and one defaulted.
tThe two patients who stopped treatment prematurely.
:Includes one patient who defaulted.

-~~~~~
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an organism showing a high M.I.C. (and also resistant on pre-
liminary testing) relapsed because of infection with an organism
of similar strain.

TABLE v-Outcome Three Weeks after Start of Treatment Related to M.I.C.
Determination

Ampicillin Cephalexin
Outcome of Treatment Organism M.I.C. M.I.C.

(Itg/ml) (>tg/ml)

Cephalexin Group
E. coli 4 8
E. coli 4 8
E. coli 4 8
E. coli 4 16
E. coli 4 16
E. coli 2 16
E. coli 4 8

Cleared ~~E. coli 4 8
Cleared .. .. E. coli 500 8

E. coli 4 8
E. coli 4 32
E. coli 2 16
Staph. albus 1 2
Str. faecalis 2 64
Pr. mirabilis 2 8
Pr. mirabilis 2 32

Failed. Infection with E. coli 500 16
similar organism Paracolon 4 8

Failed. Infection with Pr irobli/i 42 32
differentorganism Enterobacter 32 4

Ampicillin Group
E. coli 500 8
E. coli 4 8
E. coli 4 8
E. coli 4 8
E. coli 4 8
E. coli 2 4

Cleared .. E. coli 4 8
E. coli 4 8
Pr. mirabilis 2 32
Pr. mirabilis 2 32
E. coli/Pr. mirabilis 2/2 8/32
Paracolon 2 16
Paracolon 4 8
E. coli 4 8

Failed. Infection with E. coli 4 8
similar organism E. coli 500 8

E. coli 2 8
Failed. Infection with Klebsie/la aerogenes 8 8

differentoransmStr. faeca/is 2 128differentorganism l Pr. mirabilis 2 32
Defaulted .. .. E. coli/Pr. mirabilis 4/2 8/32

Comment

These results suggest that cephalexin and ampicillin are
equally effective in the treatment of urinary infection. The
proportion of patients relapsing because of infection with
a similar organism to the original infecting strain compares
favourably with that found in previous studies of similarly
constituted groups of patients treated with cephalexin (Fairley,
1970) and ampicillin (Reeves, Faiers, Pursell, and Brumfitt,

1969). Treatment with either drug was particularly ineffective
in the presence of complicating anatomical abnormalities of
the urinary tract, and in none of the 10 patients with abnor-
malities on pyelography was the urine sterile by the eighth
week.
Some reports have stressed a high incidence of adverse

reactions and patient intolerance during treatment with cepha-
lexin (Fairley, 1970; Leigh et al., 1970; Lancet, 1970), the
principal symptoms being diarrhoea, nausea and vomiting, and
vulvovaginitis. However, none of these studies was comparative.
In the present study both the patients and the observer were
aware that a new drug was under test, and this could have
resulted in exaggeration of symptoms. However, on breaking
the code, cephalexin seemed to have been tolerated slightly
better than ampicillin. Only one patient in the cephalexin group
was particularly troubled by diarrhoea, and this was not severe
enough to cause him to curtail treatment. None of the patients
complained of symptoms of vulvovaginitis and none was
troubled by nausea or vomiting.

The study was supported in part by a grant from Glaxo Labora-
tories Ltd., who kindly provided the test capsules. We are grateful
to Dr. J. Anderson, department of biomathematics, Oxford
University, for advice during the design of the trial; to Mr. J. C.
Smith, consultant surgeon, the Radcliffe Infirmary; and to Mr.
W. Trilwood and Miss M. C. Craig, pharmacists, for administering
the treatment schedule.
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