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Fifty-nine female patients with a history of at least three epi­
sodes of urinary tract infection in the preceding year were 
enrolled in a two-center, double-blind study comparing cinoxa­
cin and placebo as preventive therapy. Evaluation of efficacy 
was based on the results from 41 patients for whom complete 
data were available. In the cinoxacin-treated group, 18 of 20 
patients remained asymptomatic during the study, compared 
with 11 of 21 patients in the placebo group. This difference 
between the two treatment groups was significant (P = 0.031). 
One patient in the cinoxacin group and eight patients in the 
placebo group developed an infection during the study. This 
difference was also significant (P = 0.045). Nine patients 
spontaneously reported adverse reactions, four in the cinoxa­
cin group and five in the placebo group. In four instances, 
these were sufficiently severe for the treatment to be with­
drawn from one patient who received cinoxacin and three pa­
tients who received placebo. The results of this study have 
shown that cinoxacin was significantly more effective than 
placebo in preventing urinary tract infection in patients with a 
history of frequent recurrent infections.

It is now established that once-daily antimicro­
bial prophylaxis is effective in preventing recur­
rent urinary tract infections in women.1 Studies 
have shown that nitrofurantoin and trimethoprim- 
sulfamethoxazole (TMP-SMX) can be used suc­
cessfully,1,2 but for those patients who have more 
than three episodes of infection per year, prophy-
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laxis can be more cost effective than treating each 
episode separately.3

For an antimicrobial agent to be considered for 
prophylactic therapy, it must provide high urine 
concentrations of active drugs, be well tolerated 
by the patient, and not lead to the emergence of 
resistant strains of bacteria. While both nitrofuran­
toin and TMP-SMX fulfill these criteria and are 
currently the two most widely used drugs for this 
indication, a recent study has shown that nitrofur­
antoin can cause serious and sometimes fatal ad­
verse effects.4 Work in Britain has also shown that 
there has been a large increase in the organisms
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showing trimethoprim resistance due to transfer­
able R plasmids.5,6 The frequency of allergic reac­
tions to sulfa compounds is well known.

Cinoxacin (Cinobac) is a recently introduced 
synthetic antibacterial agent that produces mean 
urine concentrations higher than the mean mini­
mum inhibitory concentration for most of the 
common urinary pathogens for 12 hours following 
a single 500-mg dose.7 A comparative pharmaco­
kinetic study showed that concentrations of free 
drug in the urine are higher for cinoxacin than 
either nitrofurantoin or TMP-SMX.8 In an outpa­
tient study of urinary tract infection, cinoxacin 
was shown to be effective and well tolerated by 
the patients.9 In a comparison with TMP-SMX, 
cinoxacin was as effective but without the emer­
gence of resistant bacteria associated with tri­
methoprim-sulfamethoxazole.10 In vitro bacterial 
resistance has not been shown to be transferable 
via R factor.11,12 Cinoxacin is unrelated chemically 
to sulfa drugs or nitrofurantoins and therefore 
could be used as an alternative if side effects 
develop.

For these reasons cinoxacin would seem to be a 
useful drug for prophylactic therapy. This paper 
describes a comparison with placebo in patients 
with a history of recurrent urinary tract infections 
undertaken at two centers, each using the same 
protocol.

Methods
This was a double-blind comparative study of 

cinoxacin, 500 mg administered once daily, and 
placebo. Female outpatients over 18 years of age 
were enrolled if they had a history of three or more 
urinary tract infections in the preceding year. 
Most patients had documentation of prior uri­
nary tract infection by the presence of pyuria 
or more than 100,000 organisms per milliliter of 
urine. In a few cases classic symptoms of upper 
or lower tract disease were accepted as evidence 
of an infection episode in the previous year. At the 
time of enrollment all patients had a sterile urine 
and were in reasonably good health. Patients were 
excluded if they were pregnant, had indwelling 
catheters, or had a urine culture that grew more 
than 10,000 colonies per milliliter. Patients were 
also excluded if they were taking anxiolytic drugs 
or had another infection that required treatment. 
All patients gave their written, informed consent
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to take part in the investigation. Patients came 
from three family practice outpatient clinics and a 
general urology clinic.

Samples of clean-catch midstream urine were 
obtained for microbiologic culture within seven 
days and within 24 hours of starting treatment. 
Only if both cultures showed less than 10,000 col­
onies per milliliter was the patient enrolled in the 
study. Further cultures were made between the 
first and second week of treatment, between the 
third and fourth week, and each month thereafter. 
If any culture showed more than 10,000 colonies 
per milliliter and the patient was asymptomatic, a 
second culture was obtained. If the colony count 
was confirmed, then the patient was withdrawn 
from the study. At two weeks and one month after 
stopping therapy, further cultures were obtained. 
Discs containing 100 q,g of cinoxacin were used for 
the in vitro susceptibility testing.

The cinoxacin and placebo were supplied in 
opaque white capsules of identical appearance, 
and the patients took one capsule, either 500 mg of 
cinoxacin or placebo, once daily for six months. 
The order of drug administration was determined 
by random code. Drug compliance was assessed 
by capsule counts and interviews at the monthly 
follow-up visits.

Assessment of efficacy was based on sympto­
matic evaluation: “ satisfactory,” or “ unsatisfac­
tory” if the patient developed any signs or symp­
toms that indicated the occurrence of urinary tract 
infection. Bacteriologic evaluation was based on 
the presence or absence of organisms, colony 
counts, and in vitro susceptibility. Routine labora­
tory monitoring was undertaken prior to the first 
dose of study drug, at regular intervals throughout 
the trial, and at the end of the study. Adverse drug 
reactions that were spontaneously volunteered or 
elicited in response to nonspecific questioning 
were recorded, and their association with the 
study drug identified. All patients were given a 
complete ophthalmologic examination at the be­
ginning and end of the study.

Results
A total of 59 female patients were enrolled in 

the study. Thirty were treated with cinoxacin and 
29 received placebo; the age distribution in the two 
treatment groups is shown in Table 1. Of the 59 
patients enrolled, 41 fulfilled all the protocol re-
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Table 1. Distribution of Female Patients by Treatment Group and Age

Age (yr)

18-25 26-35 36-45 46-55 56-65 Total

Treatment Group 
Cinoxacin 12 14 3 0 1 30
Placebo 12 11 1 2 3 29

Total 24 25 4 2 4 59

Table 2. Treatment Failures, Showing Duration of Treatment, Clinical 
and Bacteriologic Response, and Infecting Organisms

Treatment
Days

Treated
Symptomatic

Response
Bacteriologic 

Count (per mL) Organisms

Cinoxacin 209 PDS 50,000 Mixed gram-

15 PDS 100,000
positive 

E coli

Placebo 41 PDS 100,000 Enterococci
40 PDS 100,000 E coli
75 PDS 100,000 E coli

111 PDS 100,000 Klebsiella,
E coli

30 PDS 100,000 E coli
146 PDS 100,000 E coli
206 PDS 60,000 Mixed gram-

180 PDS 100,000
positive 

Mixed gram-

169 PRA 100,000
positive 

E coli

PDS— Patient developed symptoms 
PRA— Patient remained asymptomatic

quirements and provided complete clinical and 
microbiologic data. Twenty of these patients 
received cinoxacin, and 21 received placebo. The 
evaluation of drug efficacy was based on the data 
from the 41 patients, but information from all 59 
patients was included in the assessment of adverse 
reactions. Nine patients were excluded because 
they had been treated for fewer than 50 days, three 
for poor compliance, four because bacteriologic 
cultures were not obtained as specified in the 
protocol, and two for other protocol violations.

In the cinoxacin-treated group, 18 of the 20 pa­
tients remained asymptomatic for the duration of
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the study; the shortest period of treatment was 159 
days and the longest was 220. One patient devel­
oped symptoms after being asymptomatic for 209 
days, and urine culture showed mixed gram­
positive organisms with a count of 50,000 colonies 
per milliliter. One patient developed symptoms 
after 15 days of treatment; urine culture showed 
Escherichia coli, susceptible to cinoxacin, and a 
count of 100,000 colonies per milliliter (Table 2). 
Microbiologic cultures throughout the period of 
treatment showed that, except for the two de­
scribed above, all patients had sterile urine or col­
ony counts less than 10,000/mL. In the placebo-

903



LOW-DOSE CINOXAC/N THERAPY

treated group, 11 of the 21 patients remained 
asymptomatic during the study. The shortest 
period of treatment was 54 days and the longest 
was 213 days. The symptomatic response was not 
recorded for two patients, but in both instances, 
the microbiologic cultures showed sterile urine or 
colony counts below 10,000/mL.

Six patients developed symptoms and had more 
than 100,000 colonies per milliliter on culture. Two 
patients developed symptoms with colony counts 
less than 10,000/mL, and one patient remained 
asymptomatic with a urine culture of more than 
100,000 colonies per milliliter. These results are 
shown in Table 2. Using Fisher’s Exact Test, the 
difference between the number of patients remain­
ing asymptomatic in the two treatment groups was 
significant (P = 0.031). The same test showed that 
the differences in microbiologic failure in the two 
groups were also significant (P = 0.045). All 59 
patients were included in the assessment of ad­
verse drug reactions, which were reported by 4 
patients in the cinoxacin group and 5 patients in 
the placebo group. Treatment was discontinued in 
four patients because of these reactions, but the 
other patients reported the reaction on one occa­
sion during the study and continued with therapy. 
Three patients complained of two or more reac­
tions, and one patient in the placebo group was 
found to have an elevated SGOT and serum bili­
rubin level during the study, but continued with 
the treatment. No ophthalmologic abnormalities 
were found at the beginning or end of the study.

Discussion
The results of this study confirm the findings of 

others that the administration of a single daily dose 
of an antibacterial drug to patients with a history 
of recurrent urinary tract infections will provide 
effective prophylaxis as long as the treatment is 
continued. In this study, the symptomatic failure 
rate was 2 in 20 and the bacteriologic failure rate 
was 1 in 20 in the group treated with active drug. 
These figures agree closely with those of Stamm 
and his colleagues.1 On the other hand, the symp­
tomatic failure rate in the placebo treatment group 
was 8 in 19 (symptomatic data were missing from 
two patients) and the bacteriologic failure rate was 
8 in 21. These failure rates in placebo-treated pa­
tients are similar to those previously reported.1,13 
Because of the previously discussed side effects of
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other agents, cinoxacin is a rational alternative 
prophylactic agent in appropriate patients. Prelim­
inary data suggest rapid development of resistance 
will not be a problem. However, since the drug has 
only been on the market for one year, it may be 
premature to predict resistance potential. The rate 
of side effects in the placebo group confirms the 
value of the double-blind placebo-control group 
methodology when studying a new drug. This 
study has demonstrated that cinoxacin in a single 
500-mg daily oral dose is an effective prophylactic 
agent for adult women with recurrent urinary tract 
infections.

Acknowledgment
This research was supported in part by a grant from the 

Lilly Research Laboratories.

References
1. Stamm WE, Counts GW, Wagner KF, et al: Anti­

microbial prophylaxis of recurrent urinary tract infections. 
Ann Intern Med 92:770, 1980

2. Stamey TA, Condy M, Mihara G: Prophylactic effi­
cacy of nitrofurantoin macrocrystals and trimethoprim- 
sulfamethoxazole in urinary infections. N Engl J  Med 296: 
780, 1977

3. Stamm WE, McKevitt M, Counts GW, et al: Is anti­
microbial prophylaxis of urinary tract infections cost effec­
tive? Ann Intern Med 94:251, 1981

4. Holmberg L, Boman G, Bottiger LE, et al: Adverse 
reactions to nitrofurantoin. Am J  Med 69:733, 1980

5. Towner KT, Pearson NH, Cattell WR, O'Grady F: 
Trimethoprim R plasmids isolated during long-term treat­
ment of urinary tract infection with co-trimoxazole. J 
Antimicrob Chemother 5:45, 1979

6. Towner KJ, Pearson NJ, Pinn PA, O'Grady F: In­
creasing importance of plasmid-mediated trimethoprim 
resistance in enterobacteria: Two six-month clinical sur­
veys. Br Med J  1:517, 1980

7. Burt RAP, Morgan T, Payne JP, Bonner RM: Clinox- 
acin concentrations in plasma, urine and prostatic tissue 
after oral administration to man. Br J  Urol 49:147, 1977

8. Black HR, Israel KS, Farid KZ, Nash JF : Comparative 
pharmacology of cinoxacin, nalidixic acid, oxalinic acid, 
nitrofurantoin, and trimethoprim-sulfamethoxazole. Curr 
Chemother 1:203, 1978

9. Jones GW, Mulholland SG: Treatment of outpatient 
urinary tract infection with cinoxacin. J  Fam Pract 11:207, 
1980

10. Schaeffer AJ, Flynn S, Jones J :  Comparison of cinox­
acin and trimethoprim-sulfamethoxazole in treatment of 
urinary tract infections. J  Urol 125:825, 1981

11. Ott JL , Gordee RS: Cinoxacin: A synthetic antibac­
terial agent that inhibits transfer of R-factors. In Current 
Chemotherapy and Infectious Disease, Proceedings of the 
11th International Congress of Chemotherapy and the 19th 
ICAAC. Washington, DC, American Society of Microbiol­
ogy, 1980, p 741

12. Vuye A: Effect of cinoxacin on the conjugal transfer 
of R-plasmids in Escherichia coli. J  Pharm Belg 35:451, 
1980

13. Landes RR: Long term low dose cinoxacin therapy 
for the prevention of recurrent urinary tract infections. J 
Urol 123:47, 1980

THE JOURNAL OF FAMILY PRACTICE, VOL. 15, NO. 5, 1982


