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<A STUDY OF ASYHPTOMATIC BACTERIURIA IN GENERAL PRACTICE

INTRODUCTION

This study of certain aspects of asyuptomatic hacteriuria
was initiated by 2 srowing awareness of the prevalence of hypeftension
in the middle-ared and elderly patients in the Practice, and,
particularly, in female patients. Although a rise in blood-
pressure is frequently an accompaniment of increasing age, and although
in most cases of hypertension no renal cause can be demonstrated,
chronic pyelonephritis can be accompanied by hypertension and it
seemed that this was a condition whose developement might be prevented

uy the early recopnition and treatment of urinary tract infection,

The study was planned to give an overall picture of the prevalence
of symptomless bacteriuria by examining urine specimens from as many
patients as was possible, and relating this to various factors such
as age, parity, sex, presenting diagnosis, and a history of previous
arinary tract infection. It was also decided to assess the value
of a single course of treatment in erradicating a bacteriuria, and to
follow-up the effects of such a course of treatment over a neriod of
three months, It was hoved that, by this means, the size and extent
of the problenm of asymptomatic bacteriuria could be identified, and
steps could be taken to try to prevent the ‘future developement of
chronic pyelonephritis in the youﬁger patient.

In planning the study, a major factor was the difficulty in
ensuring that urine specimens reached the hospital bacteriology
department in a fresh condition, In this rural practice, specimens
have to be sent to the nearest hospital by post, a distance of seven-
teen miles, and there is therefore a time-lag of at least twenty-four
hours between the specimen being voided and being received at the
laboratory, during which time it would assume the vrevaling climatic
temperature. As this time-lag could render bacteriological results
inaccurate a method would have to be used whereby the identification
of a positive or negative bacteriuria counld be accurately done by the
General Practitioner in his own surgery. At first, attempts were
made to count bacteria microscopically after staining, but this

method was soon abandoned as being too difficult, time-consuming
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ard inaccurate. The chemical methods of identifying bacteria in urine

ere considered in relation to their accuracy and ease of usage, and the
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method eventually chosen was Slesigh's modification of the Greiss-Ilosvay

nitrite test.

The study occupied a pericd of six months and was divided into several

es. The first stage, which lasted a little over three months, involved

m
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aining a mid-stream urine specimen from all adult patients presenting
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at the Surgery, and these were tested with the modified nitrite test.

The second stage involved re-testing the urine of all patients who had shown
a true positive test, and also the re-testing of a similar nurber of
ratients whose urine had been negative, these latter patients being sel-
ected at random. The patients whose urine had now given two positive
results were divided into two groups, one of which was given a course of
treatment, the other being used as a control group. The third stage was

to re-test urine samples from all patients who had originally shown a
rositive nitrite test, re-testing being done on three occasions at inter-
vals of one month, commencing one month after the group treated had started

their treatment.



S st

THE FLATURES OF ACUTE ARD CHRONIC URINARY TRACT INFECTION
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Infections of the urinary tract are a common occurrence in
leneral Practice, and the vast majority of such infections aré diagnosed
and treated by the General Practitioner without recourse to hospital
nvestizations other than the culture and identification of the in-
fecting organisn, In the acute infection there is a tendency to
put them into compartments labelled 'Cystitis' and 'Pyelonephritis'
depending on the presenting symptoms, but this is dangerous and mis-
leading as there is no easy and accurate method of differentiating
between 'pure' cystitis and cystitis with renal involvement (Kass, E.H,
1955). It is therefore necessary to think of all infections in
relation to the urinary tract as a whole, and to consider that in all

cases, there may be involvement of the kidney.

The Incidence of Urinary Tract Infection.

No age group of the population is exempt frowm the possibility of
contracting urinary infections, and evidence of infection has been’
found in 0.8% of the admissions to a general paediatric hospital, with
a peak incidence between the ages of twelve and eighteen months
(Campbell, M., 1951). In infancy both sexes tend to be equally
affected, but from childhood onwards, the incidence becomes greater
in females. Among schoolgirls, the number with symptomless infection
has been found to be 1.2% (Kunin et al. 1964), and the incidence rises
still further in adult life, Married women are more liable to
develope urinary infections than are those who are unmarried, and this

is thought to relate more to sexual intercourse than to the effects

of pregnancy.

Much of the information on the prevalence of symptomless infection
in the adult female comes from the many studies that have been made on
patients attending ante-natal, post-natal and infertility clinics and,
in these studies, the incidence has been found to lie between 3.5% and
11% with the majority at or about 7% (Kass, E.H. 1957; Turner, G.C. 1961
Boshell, B.R, et al, 1962; Monzon, O.T. et al. 1963; Sleigh, J.D. et al.
1964; Layton, R. 1964; Kincaid-Smith, P. 1964; Stuart, K.L. et al. 1965).
In most of these studies further information has been sought on the
effects of the age and parity of the patient on the incidence of symptom-
less infection, and on these matters opinions differ. Turner (1961)

and Wilson (1966) state that there is no variation in incidence with



a finding confirmed by Williams et al. (1965) and Layton (1964
he opposite view was taken by Kass (1956), Boshell et al. (195

and Stuart et al. (Jyéj). Turner (1961) also found that the incidence
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of asymptomatic infection did not increase with parity, a finding
supported by Williams et al. (1965), but in three other studies the

frecuency of infection was found to be directly related to the parity
of the patient (Boshell et al. 1962; Ilayton, R. 1964; Stuart, K.L. et al.

The incidence of asymptomatic bacteriuria was studied by Kass (1957)
in several other groups of patients atterding hospital out-paticn _
clinics. Bacteriuria was found in 6% of women attending the medical
out-patient department, and in 5% of males attending the same clinic.

In diabetic patients 18% of female and 5% of male out-patients showed a
positive bacteriuria, and in in-patients at the hospital, an infected
urine was found in 11% of pregnant patients coming to term, 23% of women
in gynaecological wards for repair of cystocoele, 30% of women and 12%
of men in the general medical wards, and 70% of men in the genito-urinary
wards. In one final group of patients, those who had had an in—dwelling
catheter for more than 96 hours, the incidence of infected urine was 98%.

Several studies have been made on the prevalence of acute urinary
tract infections in General Practice. In three such studies the sole
criterion of a diagnosis of infection was the presence of 100,000
organisms per millilitre of urine in patients presenting with symptoms
of a urinary tract infection, and an incidence of 1.2% was reported by
Fry et al. (1962) and Ioudon and Greenhalgh (1962), and of 0.83% by

ond et al. (1965). Fry et al. (1962) noticed a high incidence of
urinary infection in women between the ages of 20 and 30 years, and in
wales over the age of forty when prostatic obstruction could bs an
important predisposing factor. Ioudon and Greenhalgh found their peak

ncidence in females between the ages of 20 ard 49, but were unable to

rove whether this was directly related to pregnancy. BMond et al. (1965)

by

fourd that only 45% of those wbo Presented with symptoms of a urinary

tract infection gave a count of more than 100,000 organisms per millilitre
in the urine, a figurec which compares with that of 59% found in a comparable
study by Gallagher et al. (1965). Mestitz et al. (1965) studied the

results of urine bacterial counts from certain selected patients who

presented to General Practitioners with symptoms referable to the urinary



tract. The patients in this study fell into one of three groups : patients

with symptoms of urinary tract infection, patients with or without urinacy

symptoms who had been treated within the previous three months for proved
or presumed urinary infection, and patients with an above average risk o
having a symptomless bacteriuria, such as those with hypertension,diabetes,
and repeated previous urinary infections. In this group-of
selected patients less than one-third of those with symptoms of infection
such as dysuria and frequency gave a positive bacterial growth, 15% of
male patients and 25% of female patients gave a.positive urine culture,
and therc was a high incidence of asymptomatic bacteriuria in those o

with a history of repeated urinary infections.

Apart from the studies of hospital patients made by Kass (1957)
there is no information of the prevalence of asymptomatic bacteriuria in
the population as a whole, and the frequency of chronic pyelonephriti
is likewise a matter for conjecture. A proportion of patients with this

isease are diagnosed when the results of renal damage become manifest,
but, in many, chronic pyelornephritis is first discovered, unexpectedly,
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at autopsy. In a series of unselected post-mortem studies, Mzcdonald et a

(1957} found thst a total of 33% of the patients showed evidence of active

or healed kyelcncphrltls, and stated that 'in many of those in which the
diagnosis was not suspccted, extensive pyelonephritis, sufficient to be

a major cause of death, was found'.

Aetiolozy of Urinary Tract Infection

Infection can reach the kidney either by a haematogenous route or
as an ascending infection via the ethra, bladder, and ureters, the
latter route sometimes being associated with an element of obstruction

to the free downward passage of urine.

In infants, the equality of the sex incidence favours the haematoge-
nous route (Wilson, C. 1966), but as infants up to the age of 18 months
are frequently encased in napkins, which may remain sodden with urine
ard faeces for hours at a time, the ascending route from the perianal
arca to the kidney may be a more likely mode of entry for the infecting
organisms, (Mardéch, J.McC. 19630). Congenital mslformations of the
reral tract, such as mega-ureter, ureteral valves, bladder diverticulse,

and urethral valves, lead to obstruction with conseguent stasis of urine
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rnd infection. fects of the ureteric-vesicular region may be associsaicd
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th reflux of urine from the bladder into the ureter during micturition,
and this moy lesd eventually to chronic pyelonephritis. Once infeetion
has resched the kidney and renal scarring has been produced, the area

of scarring can become a focus for infection by a haematogenous route.
Hodson axd Wilson (1965), in a survey extending over eight years, studied
the prevalence and progress of chronic pyelonephrltlc scarring radio-

raphically, and showed that severe renal damage can occur in childhood,

m

and can progress rapidly or remain quiescent until adult life.

In the sbsence of an anstomically abnormal urinary tract, three
factors are of importance in causing infection in the adult female
patient. The shortness of the urethra and its epproximation to the
infected anal region are important factors in the aeticloyy of renal
trect infection. Thus a lowered degree of personal hygeine can be a
contributery factor in the introduction of infecticn. After marriage,
the act of sexual intercourse can facilitate the passage of organisms

rom the urethra to the bladder, and, if wvegicular- ureteric reflux exists,
thence to the kidneys'(Loudon, I.S.l. and Greenhalgh, G.P. 1962; Murdoch,

1cC. 1963¢; Gallagher et al. 1965). Pregnancy and child-birth form

the next period of increased risk to the female patient. During preg-

'..

naney the compression of the ureteric-vesicular junction by the gravid

uterus, ard the hormonal induced uereteric dilstation which ocecurs,

[

provide an element of obstructiocn which leads to stasis of urine end

. consequent infection. After child-birth, the trauma to the pelvic floor
and the presence of an alkaline lochia increase the risk of infection
gaining access to the urinary tract. At all ages, obstruction of the
urirary tract may occur from renal, vesical, and ureteric calculi, from
urethral strictures, and from neoplasms within or outwith the renal

tract, all of which will lead to infection.

In the adult male patient the incidence of urinary infection is muc
less than in the female.: Obstruction may occur from calculi and strictures,
but the most common cause of infection is prostatic hypertrophy, with
or without prostatitis. Studies of the incidence of acute urinary
infection in General Practice show that male patients under the apge of
forty years are seldom seen on this account, and the numbers rise markedly
in those who would be expected to have prostatic hypertrophy (Fry, J. et
al. 1962,- Loudon, I.8.L. and Greenhalgh G.P. 1962; Gallagher, D.J.A. et al.
1965).



In genersl, in the case of an ascending infection, chronic

pyelonephritis may result from a single instance of an acute infection,
or from the persistence of a sub-clinical inf'ection, which, in its
turn, may result from an inadequately treated acute infection, or

from repeated low-grezd ‘re-infections.
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Fatholoyy of Byelonephritis

The term '‘chronic pyelonephritis', as Kleeman et al. (1960)
suggest, represents a broad spectrum of renal disease, and includes
both the grenular contracted kidney and the more irregularly scarred
kidney. One or both kidneys may be affected, and active infection may
or may not be present. The surface of the organ may show brosd depressed
scars, ard arteries may be prominant and show evidence of obliterative
endaerteritis. Microscopically, the glomeruli may be normal in non-
affected areas, and those that are affected show a variety of lesions
including capsular fibrosis and dilatation, ischaemic atrophy, and
focal necrosis with capsular adhesions. The tubules show focal zones
of atrcphy or dilatation. This destructive process in the kidrey,
which may be symptomless, leads to a reduction in renal function and

the patients may present with the complications of chronic pyelonephritis.

The Iist of ofganisms that have been found to be associated with
urinary tract infection is long, but most studies agree that the cormonest
pathogens are E. Coli, B. Proteus, A. Aerogenes, Staph. Albus, and the
Enterococcus, with the wvast majority of infections being caused by
Escherichia Coli. Pure cultures are most frequently found in the acute
uncomplicated infection, while mixed cultures become more common in
chronic infections complicated by structural abnormalities (Coleman,
P.M., and Tayloir S., 1949). The type of infecting organism varies also
with previous instrumentation and anti-bacterial therapy, and while-

E. Coli is most freguently found in acute infections, the percentage
f Staphylococei, Enterococéi, and Proteus increase in chronic and com-
plicated infections. (Kass, E.H. 1955).

The Symptoms of Urinary Tract Infection

In the acute infection the most usual features are of increased
frequency of micturition with dysuria and urgency, suprapubic discomfort,

renal angle pain, and systemic symptoms of fever, malaise and anorexia.



It must be stressed that only infrequently are all of these features

resent in any one case, and conversely, many of these symptoms may be
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esent without an infecting organism being identifiable in the urine.
The dangers of differentiating between cystitis and pyelonephritis

has already been stressed, and all cases, however they present, must

be considered ‘o be infections of the whole urinary tract until

rroved to the contrary. In the infant and ycung child none of the

above symptoms may be present arnd an acute infection may present as

failure to thrive, vague ill-health,or with unexplained episodes of diarrhoea

or fever.

As with acute urinary infection, chronic pyelonephritis may
present with a variety of symptoms. Tre most common presenting features
are persistent or occasional nocturia, vague bachache and loin pain,
ard mazlaise and lassitude with or without anaemia. Anaemia, if caused
by renal disease is normochromic and unaffected by iron therapy, and is
thought to be caused by ,depression of erythropoetic activity, but the
precise mechanism of this depression is not known. The incidence of
asymptomatic infection is higher in diabetic women than in non-diabet
controls (Kass, E.H. 1957), and the first sign of an exacerbation of the
infection in such patients may be an unexpected deterioration in their
diabetic control. In some patients chronic pyelonephritis may be
completely symptomless, and its presence may only come to light after

the investigation of repeated, acute, exacerbations of the infection.

The most serious conseguencies of chronic pyelonephritis are renal
failure and hypertension, and the disease may be symptomless until these
complications become apparent. Hypertension does not invariably develop,
but there appears to be a dnrect link between chronic pyelonephritis and
malignant hypertension (Manfield, J.S. et al. 1943; Saphir, 0. and Taylor B.
1952), and to the development in pregnancy of pre-eclampsia (Peters, J.P.
et al. 1936; Finrerty, F.A. 1956; Stuart, K.L. et al. 1965). OCwing %o
the preponderance of medullary and tubular damage, impairment of urine
concentration and polyuria are more marked than is urea retention, but

the disease process in the kidney progresses, this feature becomes

more important and lesds to renal failure.

.

Diagnosis of Urinary Tract Infection

The diagnosis of both acute and chrcnic urinary tract infections



is made from the history and genecral examination, backed up by bacteriological,
radiograrhic and pathological procedures. The work of Gallagher et al. (1965
showed that in many patients with symptoms of an infection, no organism

was identified in the urine, and the bacteriological examination of the

urine is an essential step in formulating the diagnosis. ,Once established,

the extent of renal damage, and the presence of structural abnormalities
omicsl

e

in the renal tract can be assessed by radiographic procedures. Ara
abrornelities in the urinary tract which have predisposed to infection
can be identified by the straight X-Ray of the abdomen, by intravenous and
retrograde pyelography, amd by aortograms, and the presence of vesicular-
vereteric reflux can be demonstrated by the micturating cystogram. BEio-
chemical abnormalities in the blood are seldom of help unless the degree
of renal damage is such that the blood urea is markedly raised, and the
creatinine clearance only gives an estimate of the numbers of Ifunctioning
glomeruli without indicating the cause of the damage. Renal biopsy has
the limitation that, in the case of early chrenic pyelonephritis, the
needle may not transgress an affected area of the kidney, but it is of
more value when performed in the course of the operation of nerhropexy

on an apparently normal kidney (Murdoch, J. McC. 1963)).

Bacteriological examination of the urine is an essential step in
the diagnosis of urinary tract infections, and the four constitucnts that

are of' importance are protein, pus cells, lymphocytes and bacteria. Pro-

teinuria may be present in conditions cther than pyelonephritis, and studies
confirm that its presence or absence is a peoor guide to the presence of

%

infection. (MacDonald, R.A. et al. 1957; Mond, N.C. 1964; Williams, J.D.
et al. 1965). Much work has been done in assessing the importance of pus
cells and an incressed lymphocyte count, but, although the presence of

both encourages the diagnosis of infection, their absence does not mean

that infection is absent (HthOnald, H.A. et al. 1957; Kass E.H. 1957;
Ioudon, I1.S.L. and Greenhalgh, G.P. 1962; Mond, N.C. 1964; Iayton, R. 1964 ).
This leaves bacteriuria as the only accurate reflection of the presence

cf pyelonephritis, and it is now the accepted means by which wrinary tract
inf'ection can be diagnosed from the examination of the urine.

The Prevention of .Urinary Tract Infection

Many women believe that a 'chill on the bladder' is an unavoidable
accompaniment of being female, and they therefcre fail to seek medical

advice unless their symptoms become severe. The importance of acute
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urinary infections, not as isolated episodes but as part of a progressive

|-

renal disease, has only been appreciated by the Medical Profession in
recent years, and much can be done to prevent the occurrence of chronic
pyelonephritis.

A rise in the standard of personal hygeine, with improvement in
social and domestic circumstances, will help to reduce the incidence
of' acute urinary infections, but much more can be done by the General
Practitioner in preventing these acute infections from becoming chronic.

The management of acute infections is difficult in that symptoms disappear

y

2irly repidly after the start of treatment, and always before the infect-
ing organism has been erradicated. The course of treatment given, although
of an appropriate antibiotic, may not be of sufficient length to erradicate
the infection unless urine samples are investipated bacteriologically at

the end of treatment, and, even if a sufficient course is prescribed,
patients may fail to complete their treatment due to the early disappearance:
of thelr symptoms. These factors tend to encourage the persistence of

a low-grade, subclinical infection, and a chronic pyelonephritis, which

at this stage would be symptomless, may develop.

The management of the acute infection should therefore include the
identification of the organism responsible, at the start of the illness,
and an antibiotic to which the organism is sensitive should be given for
a course of' at least ten days. After the course of treatment, a week
should be allowed to élapse before further urine samples are sent for
bacteriological examination, and treatment should be continued until two
consecutive urine samples are found to be sterile. Urine specimens should
always be obtained by the clean-catch method, and,-whenevcr possible, use
the catheter should be avoided. Xass (1957) showed that the likelihood

introducing infection with a single catheterisation was of the crder

(e
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o
of 2 to 4%, and this is a quite unwarranted risk. Further investigation

is always required in cases of repcated urinary tract infectior, and in
those cases which fail to respond to treatment. Patients with an increased
likelihocd of harbouring urinary bacteria, such as diabetics and pregnant :
women, should be screened as often as possible, remembering that such an

infection may be completely symptomless.
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THE DETECTION OF EACTERIURIA

Before giving an account of the methods available for the
detection of bacteriuria, it is necessary to consider the method
by which the specimen is collected, and the level of the bacterial

count that is to be considered as significant.

Collection of the Specimen

The dangers of the use of the catheter in obtaining urine
specimens has been stressed and, except for a few studies which
have used this method (Loudon, I.S.L. and Greenhalgh, G.P. 1962;
Fry, J. et al. 1962; Gallagher, D.J,A, et al, 1965), the collection
of a mid-stream urine from both men and women is the method of choice.
Controversy exists as to whether cleansing of the vulvar area should
preceed the collection of the specimen. A complicated and time-
consuming proceedure was described by Boshell et al. (1962) in which
the patient sat in a Sitz chair which had previously been filled with
a green soap solution, and washed the labia, perineum, and inguinal
regions carefully for about five minutes. The urethral orifice and
surrounding area were then washed with benzalkonium chloride sponges
either by the nurse or the patient, and the urine specimen was
collected with the patient sitting on a comode. The labia were
separated and two specimens were collected from the flow, the first
of which was discarded and the second kept for examination and
culture, Such methods are time-consuming for both patient and
staff, and rely on éousiderable co-operation from the patient, and
are therefore unsuitable when large numbers of urines have to be
collected and tested. Mond et al. (1965), used mid-stream specimens
after the vulva had been swabbed with a dilute solution of cetrimide
and chlorhexidine, and in twelve other.papers instructions have been
given to patients to clean the vulvar area prior to passing the
specimen (Vood, E.C., et al, 1960; Cattell, W,R. and Lefford, M.J.
1963; Murdoch, J.McC. 1963b; Monzon, 0.T. et al. 1963; Dunn, P.HM.
et al., 1964; Mond, N.C. 1964; Editorial, B.M.J. 1964 Williams, J.D.
et al. 1965; Kunin, C.M. 1965; Stuart, K.L. et al., 1965; Williams
D.I. 1965; Seneca, H, 1966), Turner (1961) questioned the necessity
for any prior cleansing of the vulvar area and, by comparing the
bacteriological findings in urines from 200 patients who were
prepared in the recognised manner with those from a similar

number of patients who were not prepared, showed that
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contamination was not significantly less in specimens from prepared
patients. This was confirmed by Sleigh et al. (1964 ), but three
other studies since that date have advised that cleansing with sosp
and water should be deone prior to the collection of the sample
(Iayton, R. 1964 ith, P. 1964; Sleigh, J.D. 1965). The

impression gained from these various studies is that, while more

yre
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claborate procedures are unnecessary, it is advisable that simple

washing of the wvulva should prececed the collection of the speecimen.

Significant Racteriuria : .

The concept of & level of bacteriuria above which it is
signmificant of urinary tract infection, was initiated by Xass (1957)
and has now becone generally accepted. The reason for the development of
this concept was the neccessity to differentiate between true bacteriuria,
or actual residence of bacteria within the renal tract, and contamination,
or the adventitious entry of organisms into the urine during the
collection of the specimen. Kass (195?) advanced the following
observations in support of his concept:

1. Urine is an excellent culture mediwn for the common pathogens
of the urinary tract, and if amall numbers of bacteria are released
from a focus of infection within the urinary tract, they will multiply
rapidly to give high bacterial counts in the urine. Urine obtained
from the renal pelvis in cases of infection have been found to contain
less than 10,000 organisms per millilitre, but, in urine-obnired at
the same time from the,bladder, a count of 100,000,000 organisms per
millilitre has been found (Kass, E.H. 1955).

2. If bacterial counts are done on ;rine from patients with a
clinical diagnosis of pyelonephritis, in 95% of cases a count of more
than 100,000 organism per millilitre is obtained.

3« 4bout 100,000 organisms per millilitre must be present in
awrine sample before stained slides can be consistently read as positive
in cases of symptomatic infection.

}
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I patients exhibit such features as fever, loin pain, dysuria
and pyuria, more than 100,000 organismsper millilitre of urine are

almost always found.

Most authorities agrec that a level of 100,000 organisms per
millilitre of urine represents 'significant bacteriuria!, and some

g0 further in stating that levels of up to 10,000 organisms per milli-
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litre represent contamination of the svecimen, that in those cases
where the count is between 10,000 and 100,000 further specimens should
be tested, z2nd that above the figure of 100,000 organisms per milli-
litre infection is proved (lonzon, 0.T. et al. 1963; Bulper, R.J. and
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96 sutch, M. and Jespersen, H.G. 1964; Williams,
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JaDa et 2l 1965). Kass {19‘)5) gave several reasons why the bacterial
count might fall below 100,000 orgenisms per millilitre, in the pres-
ence of active pyelonephritis:

1. A bacteriostatic agent is present in the urine,

2. If the rate of urine flow is high, small numbers of
‘organisms released from an infective focus would not remain in the

ladder long enough for multiplication to occur, To avoid this possi-

bility, urine samples for bacteriological examination should be
collected from the urine first passed after rising in the morning. ;

5. .The rate of multiplication of the common urinary
pathogens is reduced in an acid urine of pH below 5.5, and in an
alkaline urine of pH above 8.5.

L. Unusual pathogens such as Group A Streptococci, some
Streptococcus viridans strains, occasional enterococci and staphylo-
cocecl, and anserobic streptococci may grow poorly in urine, and low

counts will be obtained from what is in effect an infected urine.

The Methods of Estimating the Bacterial Count

The pumbers of bacteria present in the urine can be esti-
mated by visual counting of the organisms, by counting the nwaber of
colonies obtained after incubation on a suitable medium, and by cheumi-

cal mesthods,

In the acute infection, disgnosis from examinations of the
urine szldom presents much difficulty, as the numerous pus cells and
organisms are easily seen. In the stained slide of the centrifuged

(5]
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ine, a qualitative estimation of the acaree of infection can be

f

mzde by assessing the numbers of Gram-negative rods present. In the
chronic infection, and in the investigation of asymptomatic bacteri-
uria, more sophisticated methods are required. A dried slide can be
made from a known guantity of uncentrifuged urine, and is stained with
Gram's stain. The organisms are counted by direct microscopy, and the

numbers per millilitre of urine are thus estimated.

guantitative bacterial counts can also be made after the

causative organism is cultured on appropriate media. Tenfold
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dilutions are made of the uncentrifuged urine, and 0.1 millilitre
is spread on a well dried MacConkey azar plate, After incubation
the bacteria present are counted by microscopic examination, and,
by refercnce to the actual dilution used, an accurate bacterial
count is made. A variation of this method is by use of the
'pour-vlate! technigque, Tenfold dilutions of the uncentrifuged
urine are made, and a quantity of this, either 1.0 millilitre or
0.1 millilitre, is mixed with agar at a temperature of 46°C.  This

is incubated for twenty-four hours and a2 bacterial count is made,

The disadvantage of bacterial culture counts is that all bacteria,
whether pathogenic or contaminant, are included in the count, and
colony counts, by differentiating between the different types of
bacteria, are therefore to be preferred. Colony counts are
made after twenty-four to forty-eight hours incubation of a known
quantity of diluted urine on suitable media, such as blood agar,
MacConkey agar, and thioglycolate broth (Cruickshank, R., 1965;
Monzon, O.T. et al. 1963). Using 0.0l millilitres of urine and
overnight incubation at 37°C. on blood agar and MacConkey plates,

a colony count of 1,000 represents a bacterial.count of 100,000
organisms per millilitre (Turner, G.C. 1961). A modification of
the culture methods is to use a loop of standard diameter to plate
out uncentrifuged urine onto solid media, the plate being read
after overnight incubation, in accordance with a pre-arranged scheme

(Cruickshank, R., 1965).

Thece methqu are the most accurate available by which the
nunbers of bacteria in urine can be counted, but they have the
disadvantage that they are time-consuming, they use considerable
amounts of laboratory materials, and they reguire experienced
technicians both to set up and to read the culture plates. They
are ideally suited when only a small number of urines have to be
tested, but they become impractical if large numbers of urines have
to be screened for the presence of significant bacteriuria, In
recent years attention has been focused on various chemical methods
which have the advantage that they are relatively simple to set up
and read, but are on the whple less accurate in their resualts, and
quch work has been done to perfect these methods so that they might

conpare favourably with the accuracy of guantitative bacteriological

proceedures,
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The basis of all chemiczl methods of detecting bacteriuria

is that ceriain groups of organisms possess the ability 1o reduce

one chemical substance to another, and the presence of the altered

chemical can be shown by a colour change on the addition of certain

reggents. The three chemical tests which will be considered are
the fotessium-Iodide starch test:, the Greiss-Ilosvey test, and the

L pdl

3 the

triphenyl tetrazolium chloride test.” In the case of the first o
tests, the chemiecel reduction iz from a nitrate to a nitrite, end th

ability to effect this reduction is possesscd by all Gram negative

bacilli belonging to the genera Escherichia, Klebsiella, Citrobacter,
Proteus, Salmonella and Shigella, Pseudomonas aeruginosa,

o~ 4

Staphyloccccus aureus and albus, and by the Providencia group of

[Fl=8

paracolons (Sleigh, J.D. 1965). In the triphenyl tetrazolium
chloride test, actively respiring bacteria are able to reduce
2,3,5, triphenyl tetrazolium chloride to red insoluble triphenyl

formazen (Simmons, N.A. and Williams, J.D. 1862).

Test

pe

The Fotassium-Todide Starckh

This test is mainly of historical interest, and is not in

eneral use. A few drops of 10 ver cent. Xotassium icdide solution

urine to be tested, and a few drops of dilute sulphuric acid added.
In the presence of nitrite, iodine is libersted, and combines with

the starch to give a blue compourd (Cruickshank, J. and loyes, J.M.

e
*

The Greiss~Ilosvay Teste.

The first description of the connection between the presence

£ nitrites in the urine and inflection, and of the use of the
Greiss-Ilcsvey test to detect nitrite, was given by Cruickshank end
loyes (1914 ). During an investigation of urines from hospital in-
patients, it was discovered that the occurrence o nitrituria was
not uncommon, and it was decided to investigate this finding in sone
detail. Some €00 urine samples were examined, 150 specimens from
healthy subjects and the remainder from patients with ‘'mental and
other diseases'. In the control group, only two were found to
contain nitrites, and subseguent exsminations showed that these were
caused by contamination. In the. other group of 350 patients, nitrites

were fourd in about 12%, a larger number of positives being obtained
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from female subjects than from male, and there seemed to be no connec—
tion between the sresence of nitrituria and the patients' illness,
diets, or the medicines they were taking. When the positive urines
were cxamined bacteriologically, all were fourd to contain Gram-
negative bacilli in varying numbers, and, although no organis

common to all cases was found, it was concluded that the presence

of organisms was responsible for the finding of nitrites in the

urine. In support of this conclusion samples of fresh nitrite-

free urine were sterilised, and incubated after innoculation with

a series of organisms including those that had been isolated from

the nitrite containing urines. 1t was found that the urinary
organisms were much more active in the production of nitrites than
were the other control organisms. The paper written on these investi-
gations concluded that 'the most common cause of nitrituria is an
associated urinary infection, and the presence of bacilluria should

be sought for in all cases' (Cruickshank, J. and Moyes, J.M. 191k).

The details of the Greiss-Ilosvay Test are as follows.
Two soluticns are made up, one containing 1. 2) Gms. of Sulphonilic
acid in 500 millilitres of 30% fcetic acid, and the other containing
2.5 Gms., of alpha-naphthylamine in a similar guantity of 30% Acetic
acid. The two solutions are kept separate until just before use as
the mixture tends to absorb nitrites rapidly from the air. When
testing urine for the presence of nitrites, an equiél guantity of
each solution is mixed together, and the test is read as positive
if a red or pink colour developes on adding 1.0 ml. of the resulting
mixture to 1.0 mi. of urine,., This resction is highly sensitive, sand
results in the formation of azo-alpha—aminonaphthylawine-parabenzine-
sulphonic acid, which produces the red colourztion. The reaction is
unaffected by moderate amounts of protein, and the pgH of the urine is
unimportant as an excess of acid is added with the Greiss reagents.
Cloudiness of the urine, if caused by the presence of phosphsates,
disappears on the addition of the strongly 2cid reagent, an
decolourisation of the urine before reading the test is not usually

necessary (Schaus, R. 1956).
As the figure of 100,000 orgenisms per millilitre of urine is
accepted as being the borderline between significant and non-signifi-

cant bacteriuria, the value of any chemical test in screening patients
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for the presence of asymptomatic bacteriuria rests on its being able

to approsch in accuracy the guantitative bacteriological methods

which it is attempting to replace. In published reports, the

ability of the nitrite test to detect significant bacteriuris has varied
considerably, and various modifications have been proposed to
increase the accuracy of the test. Schaus (1956) strongly advocated
the routine use of the nitrite test because of 'its simplicity and
reliability', but gave no figures in support of the latter attri-
butes The possible causes;of a negative nitrite reaction, in addi-
tion to the more obvious causes of a sterile urine and a urine
infected with organisms which lacked the ability to reduce nitrate,
were discussed by Sehaus (1956) and the following reasons were given.
The urine may contain nitrate reducing bacteria, but one of the
following cornditions mey exist:

l. The reagent may have deteriorated by being formed from its
two constituent solutions somes days before the test is done.

2. Although most individuals excrete nitrates in their urine,
instances occur when no nitrate is present to be reduced by the
bacteria.

S« The petient's micturition may be so frequent as to allow
insufficient time for reduction of the nitrate to occur.

L. Conversely, in cases of urinary retention, nitrate may be
reduced, and the nitrite so formed may be further decomposed by
the bacteria before. the test is performsd.

Schaus (1956) proposed that these causes of a false negetive
could be eliminated by the addition of a few drops of a 10§ solution
of sodium nitrste to the voided urine, which should be allowed to
stand undisturbed at a temperature of 3?00. for two hours before

testing.

The quantitative aspects of the Greiss Nitrite reaction were
studied by Kshler and Guze (1957) uUsing strains of E. Coli, A. Aero-
genes, B. Proteus and Paracolon isolated i'rom patients with proved
pyelonephritis, and testing the time necessary for thée bacteria to
reduce the nitrate. Their results showed that, although the test was
positive when bacterial counts of more than 1,000,000 per millilitre
were present, lovier concentrations required a much longer time to
produce detectable nitrite. They considered that counts of 10,000
or more orgenisms per miililitre were significant of infection, and

at this level, the nitrite test was negativé even in the presence of

Al
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an excess of nitrate. A lerge clinical study of infective urines by
Bechgaard and Jansen was mentioned in which the nitrite test ves
in only 69% of cases, and it was concluded that the test was

ik il n o ey
DOSLTIVE

to0 unreliable for rcutine use.

Smith et al. (1961) stated that a positive Greiss test almost
invariably indicated significant bacteriuria, but in their series,
50% of' the urines with a bacterial count of more than 1C0,000 per
millilitre gave a negative nitrite test. The addition of nitrate to
the urine and incubation of the specimen at room temperature for one
hour was found to increase the number of positive tests by 25%, and
it was suggested that the accuracy might be further improved if the .
urine specimen was concentrated ten to twenty times before testing.
Sleigh et al. (1964 ) found that the test was positive in only 4L0% of
urines with more than 100,000 orgsnisms per millilitre, but the
chance of a single test being positive was increased when the
bacterial count was still higher. They considered that the test was
of more value if repeated specimens from the same patient were tested,
and attributed this to certain variable factors such as the amount of
nitrate present, and the length of time the urine had been in the
bladder before being voided. In & series by Deutch and Jespersen
(1963) the nitrite test detected only 60% of urines with significent
bacteria, and, again, it was noticed that the accuracy of the test
improved with higher bacterial counts. The nitrite test, as modified
by Smith et .al. (1961), was used in a survey of the frequency of
asymptomatic bacteriuria in pregnancy, but as it was accurate in only
50% of cases, it was discarded as a reliable screening method
(Kincaid-Smith, P. et al. 1964). Only two studies have so far
credited the nitrite test with greater accuracy. In a survey of
esymptomatic infection among pregnant women, Turner (1961) found

that the nitrite test identified 80% of infective urincs, end that
there were no recorded instances of false positive results. Using a
further modification of the Greiss test, Sleigh (1965) found an

sccuracy of 977 % with sn incidence of false-positives of less than 2%s

The modification of the nitrite test, as described by Sleigh (1965),
invclved both the addition of substrate and the incubation of the urine
before testing. Substrate, in a quantity of 0.04 millilitre of a

5% solution of potassium nitrate in distilled water, was sdded to
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1.0 millilitre of urine which was then incubated in a water-bath at

o . . : . AT
a temperature of 37 C. for four hours, before testing in the usual
way. Sleigh evaluated this modification in a study of over 1,500

2Ys
urines obtaincd from women atitending ante-natel and infertilicy

clinics, ard compared the results with those obtained with the

o

triphenyl tetrazclium chloride test, and his results indicate that

“I'I

this medificetion provides the most accurate nitrite test available.

The Triphenyl Tetrazolium Chloride.Test
The triphenyl tetrazolium chloride (T.T.C.) test was described
and tested by Simmons and Williams (1962) in an attempt to find a

chemical method which was more accurate than the Greiss test in the
identification of significant bacteriuria. The reduction of T.T.C.
takes place in an alkaline pH, and the reagent was therefore made
by dissolving 750 mgs. of T,T.C. in 100 millilitres of a saturated
solution of disodium hydrogen phosphate. A working solution was
prepared by taking four millilitres of this solution and diluting
them to 100 millilites with saturated disodium hydrogen phosphate.
Both the stock and working solutions were sterilised by Seitz
filtration and stored in the dark, and the stability of the stock
and working solutions was of the order of two months arnd two weeks
respectively. The test was performed by adding O.5 millilitre
of the working solution to 2.0 millilitres of urine in a clean
test-tute, and incubating for four hours at a temperature of 3?00.
A positive result was seen by the appearance of a red precipitate,
and a negative result by the absence of it, The effect of the
presence of various common abrnormal constituents of urine, such as
red cells, bilirubin, glucose, and ketones was assessed in relation
to the dnterpretation of the result. Red Cells can form a deposit
similar to that of a positive test, and when they were present in
excess after the period of incubstion, the deposit was removed ard
examined. On microscopic examination, the reduced triphenyl -
formazan was easily seen and the red cells were no longer seen.
Urine containing bilirubin, which was thus highly coloured, was
centrifuged after incubation, and the result of the test was

apparent when the urine was replaced by water. It was found that
the presence of the other abnormal constituents mentioned azbove had
no effect on the accuracy of the test, and further, that urine

specimens which had been refrigerated overnizht gave as accurate

= b



results as did fresh samples.

The orgenisms which have the ability to give a positive T.T.C.
result ere of the Gram-negative group, and the list of bacteria
corresponds to those orgenisms most commonly found in urinary {ract
infections, and to'those which have the ability to reduce nitrates
to pitrites. This test was desighed to give a positive reésult in
cases where there was a concentration of 100,000 or more organisis
per miililitre; and it was stated that its accurscy was of the
order .of 94%, with-a 2% incidence of false positives (Simmons, N.A.

and Williems, J.Ds 1962).

Results ffoﬁ other surveys of the accuracy of thisitest have,
however, not fulfilled the belief that the T.T.C. test could rival
bacteriological methods. -Steers and Jackson (1963) reportcd that,
in their series ©of 112 specimens of urine examined by the T.T.C. test
and by quantitative bacteriological methods, the T.T.C. test identified
only 60% of urines containing organisms of more  thsan 100,000 per
rmillilitre, .and that, thereforej;:there was an ineiderice of false
negatives of 40%. Williams and Simmons (1963 )supported their
test with the cbservation thet iniacséries of more “than L000-urine
specimens, the T.T.C. test identified 96% of those with significant
bacteriuria., TwO observaticons were made on technical aspects of the
testes i 1in the preparation of the reagent, it was necessary to Seitz
filter-the solutions immediately they were msde, otherwise auto-~ .
reduction may-occur, and in the reading of the test result, a concave
mirror ishould®be used to assist in spotting the slight red deposit
obtained dn marginally positive results. Zvaluation of the T.T.C.
test by dts comparison with bacterial counts was made by Chard and
Cole (1963 ) in a 'series of 400 urine specimens, and an accurscy of
97% was' reported, but an adcurdcy of only 75% was claimed by Bulger
and Kirby-(1963), who thought that a combination of the Gram stain of
urinary sediment with microscopic examination of a single drop of
unspun urine afforded a more accurate test. In this last mentioned
study, the use of the concave mirror in reading the result was not
thouvght to increaserthe accuracy, and mention was made of the

technical difficulties in the making and storing of the solutions.

Three further studies have been made of the comparison in
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accuracy vetween the T.T.C. test and guantitative bacteriological
methods. fuze and Kalmanson (1963) found the test accurate in
only 655 of cases, and, although they were unable to suggest the
reasons for the wide variations previously reported, concluded

hat the test was not a reliable screening method. The opposite

e

view was talken by Deutch and Jespersen (1964), who found the T.T.C,
test positive in 93% of cases with significant bacteriuria, and if
it were to be combined with qualitative bacteriological examinaiion
the accuracy rose to to 97%. In a screening programme designed
to detect bacteriuria in pregnant women, Williams et al. (1965)
used the T.T.C, test and found it to be accurate in 87% of cases,

the results being checked by quantitative bacterial counts,

The causes of these wide fluctuations in results may be
related to several factors. The individual batches of T.T.C.
reagent may vary in gquality, and the red precipitate formed in a
vositive test may be so slight as to be unohserved by a less
experienced eye. As the reaction will only talke place in an
alkaline pH, a more stable buffer may be recuired to maintain

this pH during the period of incubation (Lancet, 1964).

Trom the accounts written above of the various methods
available to detect significant bacteriuria, the choice appears
to rest between guantitative bacteriological methods on the one
hand, and either the T.T.C. test or Sleigh's modification of the
nitrite test on the other. Yuantitative bacteriolozical methods
because of the time involved in doing them, are unsuitable for use
as a screening method for large numbers of patients, although they
are unguestionably the most accurate methods available. The
T.T.C. test has the practical disadvantages that the solution
reguires careful handling in preparation and in use, and th
interpretation of the result is sonetimes difficult, but nore
important is the fact that so many varying degrees of accuracy have
been attributed to it. Sleigh's modified Greiss nitrite test is
simple to verform and easy to read, and although only one. report

of its use has s yet been made, it appears to be accurate to a

high degree,
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al factors soverned the selection of the method to be used
in this study. Accurate results could have been obtained by sending

ecimens to the hospital bacteriology department for

]
]
=
K
£
W
w0
)

bacterial counts and culture, but this would have placed an

5

unjustifiably hizh load on a department not equipred in facilities
arxl man-power to deal with it. It would also have meant that some
means would have to be found to transport the urine samples to the

1963) described

Pt

hospital in a refrigerated state. Elliot and Sleigh
the use of refrigerated containers for the transport of urine samples
at a temperature of lGOG., but this possidble method was rejected in
view of the cost of the flasks, and the difficulty in transporting
them to a laboratory eighteen miles away. 3Sleigh's modification of
the nitrite test seeied to be the ideal method for use by the
General Practitioner, in that the initial secreening of the urin
could be done in the surgery with the minimuwn interference wita the
normal day's work. Urine samples could be incubated within one hour
of being voided, and the transport of the few positive urines to the
hospital laboratory did not pose the same problem as it would
have done in larger gquantities. The flact that the initial screening
the urines was being done in the surgery gave a considerable added
intzrest to the study, and shewed that this particular aspect of
preventive medicine could be studied by a General Practitioner without

excessive recourse to hospital facilities.
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A DETATLED DESCRIPTICN OF THE STUDY
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STATLED DESCRIPTION OF THE STUDY

The preparation for this study started in lMarch
1965, with the practical work being started in June of

that year and finishing in January, 1966.

The Orpganisation of the FPractice.

The Practice is centred on a small town of approx-
imately 1,600 inhabitants, and extends to twenty-five miles
north, five miles east, ten miles south, and twenty-five
miles west of this town., The organisation of the
Practice is that of two single-handed Practices working
in a loose alliance, as each doctor has his own list of
patients and consults on three days of each week, the other
doctor consulting on the alternate days. There is
only one Surgery in the Practice, two outlying village
areas being visited each week, the calls for the area
being collected from a house in the village. The
exception to this arrangement is an Eventide Home, in which
a 'Surgery' is held each week, and which was included as a
Surgery for the purposes of this study. This study is the
work of one of these two doctors, whose list of patients
numbers 1,217, this figure being the total number of

patients in both the town and the surrounding country area,

For the purposes of this study, the Practice was
divided into two parts, those patients living in the town
and within one mile of the outskirts, and those living
beyond this limit. As one of the main features of this
study was that urine samples could be collected and in-
cubated within a short time of being voided, only patients
living in the town and within one mile of it were included,
it being impossible to collect urines from patients living

further away. As this study was concerned with the
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overall picture of asymptomatic urinary infection in
adult patients, it was decided to fix an arbitary age

of twenty years as the lower age limit of 'adult!
patients. From a study of the N.H.S. medical

record cards, an accurate breakdown of the age incidence
of the whole Practice has been made,' and this gives a
total of 933 patients in the town and immediate
surrounding area, and 284 patients who lived beyond this
limit, A tabulation of the Practice population

in age decades is given in Figures 1 and 2, below.

Under 20 20-29 30-39 40-49 50-59 60-69 70-79 80-89 S0+

Male 140 53 43 52 61 L2 25 11 2
Female 138 64 60 L 71 58 35 18 5
Figure 1

(Patients in town and immediate area).

Under 20 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+

Male Lo 8 ee 27 26 14 8 2 1

Female 59 12 21 18 22 15 7 & -

Figure 2

(Patients living outwith pre-defined area).

In the area from which patients would be included
in the study, the Practice population totalled 933
patients, of whom 427 were male and 506 were female.
As only those over the aze of twenty years were to be
inciuded in the study, the total possible number of

patients available was less than the figure of 933
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quoted above. As will be seen from Figures 1 and 2, the
total nunmber of male and female patients available to the

study was 287 and 368 respectively.

The Orcanisation of the Study.

It was decided that all patients over the age of
twenty years who presented at the Surgery and who lived
within the pre-determined geographical limits would be
included in the study, and only those in whom a diagnosis
an acute urinary tract infection was made on clinical
grounds, would be excluded. It was necessary to define
the symptoms and signs that would justify this clinical
diaznosis being made, and it was decided that if dysuria
and freguency, or frequency and renal angle tenderness,
were present and complained of by the patient, a diagnosis
of urinary tract infection would be made, and the patient

excluded from. the study.

After their consultation, the patients were asked 4if
they would co-operate in a study being done on the incidence
of asymptomatic urinary tract infection, and all patients thus
approached agreed to do so. « A 'specdal study record card
was then completed for each patient (Figures 3 and 4), giving
details of name, address, and age, previous medical and renal
history, presenting diagnosis, blood pressure, and, in the
case of female patients, parity. The patients were given
a pre-sterilised Universal Container with a card of instructions
telling them how to obtain a mid-stream urine sample (Figure 5)
and they were asked to pass the urine sample at or about
8 a.m, on the following day, from the first urine passed
after rising. They were told that the sample would be

collectdd from their home before 9 a.m, on the same day.

Several headings on the patients record cards require
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explanation. In the case of female patients, parity
was included asz it was hoped that the incidence of
teriuria could be related to the parity of the patient
results compared with those obtained in other

For the same reason, details of the patient's
previous medical and renal history were included in order
to relate the incidence of bacteriuria to a history of
previous urinary tract infection, and particular care was
taken to note the number of times a patient had had
symptoms of infection and whether or not treatment had
been given on each occasion. In all instances the
diagnosis of the patient's presenting complaints was noted
both to ensure that those in whom a diagnosis of urinary
tract infection was made were not included, and to see
whether, in retrospect, patients with positive urines had
presented with vague symptoms which might after all have
been referable to the urinary tract. It must be stressed
that not in all cases did a patient's consultation result
in a firm diagnosis, In this practice, all ante-natal,
child welfare and innoculation clinics are conducted by
the doctor, and many patients, particularly young mothers,
came to the Surgery for advice or reassurance rather than with

an organic disease,

Three readings of the blood pressure were taken and
an average result noted, At the onset of the study it
was hoped to be able to relate the presence of bacteriuria
to a raised blood pressure, but as it would be too difficult
to standardise the blood pressure readings obtained with
relation to the patient's weight, thickness of arm, age,
and after obtaining true resting conditions, this idea was

abandoned,

The collecting bottle used was a pre-sterilised
plastic container, one inch in diameter by two and a half
inches deep, and it was labelled beforehand with the
patient's neme, address, and the date of collection. As

Surgeries were held on three days of each week, namely
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on londay, Viednesday, and Friday, urine samples were
collected on the mornings of Tuesday, Thursday, and Saturday.
Three separate surgeries were held on each surgery day, and,
as there were usually between ten and fifteen patients
included in the study from each day, the collection of the
sanples from the patients' homes was usually completed before
2 a.mn, The delay which inevitably resulted between the
time the urine was voided and the time at which it was
brought to the surgery was thus never more than one and a

half hours.

After the urine specimens had been collected they were
taken to the surzery. Cne millilitre of each urine was
put into a cleaned test-tube, and 0.04 millilitres of a 5%
solution of potassium nitrate was added by means of an 0.02
millilitre pipette. The urines with the added substrate
were then incubated for four hours at a temperature of 37°C.
in an incubator manufactured by Charles Heatson and CO. Ltd.
in which a steady temperature was maintained by a capsule,
Immediately after the one millilitre had been withdrawn from
the urine sample bottle, the bottles were sealed with
elastonlast tape and stored in a domestic refrigerator at a
temperature of LG, After the four hour incubation
period, the nitrite reagent was prepared by mixing together
equal guantities of the two Greiss-Ilosvay solutions, and one
millilitre of this prepared solution was added to each test-
tube containing one millilitre of urine with added substrate.
The result of the test was determined by examining each test-
tube azainst a white background in:a good light, and the test
was noted as positive if a pink or red colour was produced
in the urine immediately after the nitrite reagent was added.

The patient's study record card was then marked with this result,
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NAVE AGE
ADDRESS

PREVIOUS MEDICAL HISTORY

FREVIOUS RENAIL HISTORY

BIP.

NITRITE
TEST

DATE OF
TEST

Fig. 3

MAIE
NAME SR
ADDRESS
PREVIOUS MEDICAL HISTORY

FREVIOUS RENAL HISTORY

FRESENTING DIAGNOSIS
1 2 3
B2

NITRITE
TEST

DATE OF
TEST

Fig. L

DATE
PARITY

Average

DATE

Average
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MID-STREAM SFPECIMEN OF URIIE
' The object iz to obtain-a fresh, clean and uncontaminated
specimen of your urire.

1) After a bath or throrough wash of the front
passage, dry yourself well with a clean towel.

2) Remove the cap of the sterile container. Put
it down rim upwards and be careful not to touch
the inside of the bottle or the cap. .Take the
bottle in one hand.

3) Scparate the lips (labia) of the front passage
with the fingers of the other hand.

L) Start passing urine, allowing some to fall into
the pan, then pass the container into the flow
filling it if possible.
5) Replace the cap carefully, dry the outside of
the container and label it with your name and
date.
Stale specimens are useless. The specimen should be collecte
not more than two hours before bringing it to the surgery or
laboratory.

Fig. 5
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All urine specimens which showed a positive nitrite result

were sent to the
further investigation, and despite the fact that the laboratory was

eventeen miles away, this was mansged with the minimum of delay.

[z}
M

Occasionally.urines were delivered personally or by ambulance on the

afternoon of the day of collection, and when this was not pcssible,
s was more frequently the case, a different method was used. The

o

ample bottles were kept in the refrigerator from the time incubation

S

started until the following morning, when they were collected by one
of the laboratory technicians who lived in the town, and taken to the
hospital, a journey lasting about thirty minutes. They were thus only

exposed to climatic conditions for a period of up to ore and a half
hours before refrigeration, and for about forty-five minutes after

refrigeration before being examined in the laboratory.

Ideally, a bacterial count should have becen done on each poesitive
urine, but as the laboratory was not able to devote time and manpower
to this, a modified form of examination was done. The urines were
examined microscopically for the presence of pus cells, red blocd
corpuscles, and lymphocytes, and a culture was made of the uncentrifuged
specimen. Particular note was made of the preserce or absence of wn-
tamination in the culture, the dominant organism or organisms, and their
sensitivity to various antibiotics. A report was sent by the laboratory
of each specimen submitted with details of the results of these examina-
tions, ard these reports were attached to the patients! study record
cards. The laboratory was fully informed of the aims and purpose of
this study, and as they were unable to do bacterial counts on the
specimens, it was agreed that an organism would only be reported follow-
ing culture, if it had been obtained as a pure growth. The modified
Greiss-Ilosvay test, as described by Sleigh (1965), was evolved s0 that
it would become positive at a bacterial count of 100,000 organisms per
millilitre or azbove, amd in a large series of urine specimens, Sleigh
found that it identified 97% of urines containing this level of bacteorial
count. In thisstudy, a pure culture from a chemicelly positive wurine
wes taken to represent a bacterial count of 100,000 or,anisms pex milli=-
litre or above, a pure culture from a chemically negative urine represented
a count of below 100,00C organisms per millilitre, and the absence of a
pure culture from a umine which had showed a positive nitrite reaction

wias considered a false positive.

3

he study can be subdivided into three stages. Stage 1 involved
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the screening of as many of the available practice populabtion as possible,
and, by the end of three and a half months, J75 patients hed been included
in the study. At this stage, sC very few new patients were being seen

in the surgery that it was decided to conclude the initial screening at
that point. During this stege all positive urines were forwarded for

actericlogical examination as described above, and, in addition, 70

At

5

urines which had given a negative nitrite reaction were also sent to

the laboratory. This last was done both to check the bacteriology of
series of unselected negative urines, and to see whether any veriation
of the culture or nitrite reazaction occurred when they were retested at

a -later date.

tage 2 started 1mmeulately after the conclusion of the initial

scrcening programme, and involved the re-testing of two groups of patients.
The first proup consisted of &7 patients whosze initial nitrites reaction
hzd been positive, and in whom a pure culture had been cbtained, and of
these 87 patients, only 77 were available or willing to have further
urine semples tested. The collecticn of the uxrine samples oceupicd
avout two weeks, and a time intervel, which varied between three ard
twelve weeks, therefore eclapsed between the initial test in Stage 1 and

his further test. The second group consisted of the 70 patients whose
initial negative urines had been sent for laboratory examination, ard
the collection of specimens from these 70 patients was staggered so
that the time intervals between their two tests werc similay t0 the

ime invervals for the other group.
The re-testing of the 77 patients whose initial test had been

i

ositive, resulted in 50 rositive and 27 negative reactions, and thus

ho

identified a pgroup of patients with two consecutive positive tests.
Unfortunately a further two patients dropped out of the study, leaving
48 as the 'hard-core' of patients with two positive tests. Stage 3
involved giving a course of treatment to half of these patients, ard
assessing the result by monthly urine testing over a foll w=up period
of three months. The 48 patients were subdivided into two groups
according to age, those between the ages of twenty ard forty-nine, and
those over the age of fifty. This gave a total of fourteen patients in
the former group, and thirty-four in the latter. By a completely random
method of selection, each age group was further sub-divided into two
sub-groups, onc of which was to receive a course of ireatment and the
other to act as a control. In numbers this meant that seven patients

in the under fifty age group and sevenieen in the over fifty age group
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received treatment, while an exactly similar number did not.

Two antibiotics were used in the treatment of thesec twenty Tour
patients. Cycloserine ;r“ to be the drug of choice and all urines
which had been sent to the laboratory had been examined to check the
causative organism to this drug as well as to 2

entibiotics. Cultures were tested for sensitivity

to Chloramphenicol, Streptomycin, Tetracyeline, Furadantin, Penbriten,
Nepram, and Cycloserine. Where sensitivity to Cycloserine had been
established, patients were given this drug in a dosage of 250 mgms.
twice daily for fouricen days, and in cases where the orzanism was

shown to be resistant to it, Tetracycline,” in a dosage of 250 mgms. four

times dally for ten days, was given.

Two weeks were allowed to elapse after the treatment before

the first urin€ specimen of the follow-up period was collected.

This delay was necessary to ensure that, in thosc who had had treat-
ment, no trace of" the antibiotic was present in tne urine to inhibig
any bacterial growth that might be present. Urine samples wezre
obtained, not only from those patients who had received treatment,

ut from all patients who had shown an initial positive nitrite test,
and who were still c.w;\:Llab].e to the study. For ease of recognition,

three Groups hawve been described whose composition is as follows,

Group A Patients given treatment

Group B Remainder of those patients showing two
consecutive positive tests, and who were
not given treatment.

2roup C Those patients who pgave a positive test in

Stage 1 and a negative test in Stage 2.

At the time of the second follow-up test, one patiznt from Group A
and Group B, and two patients from Group C were unavailsble for test-
ing, and, at the time of the third and final follow-up test, two

tients in Group 2 and Group B, and one from Group C were unavailzble.
The time interval that elapsed between each of the follow-up tests
was four weeks. The three months that elavsed between the start of
treatment and the final follow-up test was considered an adequate lenzth
of time ,over which to assess the value of the treatment, and the study

was therefore concluded at that time.



Stage 1.

Stage 2.

Stage 3.
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ORGANISATION OF THE STUDY

Initial screening of available practice population,
ard testing of 375 urine samples.

FPositive urines sent to laboratory for examination.

Bacteriological examination of 70 negative urines

selected at random.

Re~-testing of-urines which were positive at Stage 1.
Re-testing of the 70 negative wrines sent for

bacteriological examination.

Identification of patients showing two consecutive

positive tests, half of whom given treatment.

Three follow-up tests done on patients in

Group A +those given treatment.

Group B remainder of those showing two positive tests
and who were not given treatment.

Group C Those who were positive in Stage 1 and

negative in Stage 2.
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THE RESULTS OF THE STUDY

Patients Participating in the Study

During the three and a half months of the first stage of this
study a total of 452 patients were seen at the surgery, and from
these, 375 patients were included in the study. Of the 77 patients
who were not included, 39 were males and 38 females, and they were
excluded on one of three grounds: that they lived outside the limit
of one mile from the town, that they were under the age of twenty
years, or that they presented with a diagnosis of urinary tract infec-
tion according to the criteria mentioned above. Among the 39 male
patients, 17 lived outside the mileage limit, 22 were under the age
of 20 years, and none fell into the urinary infection category. In
the 38 female patients, 13 lived outside the mileage limit, 22 were

under age, and 3 were included in the urinary infection ceategory.

Relationship to Age and Sex

As the minimum age at which a patient could be included in the
study had been pre-determined as 20 years, the ages of the patients
ranged from this age to 92 in the female group, and from 20 to 84
years in the male group. For ease in tabulation patients were groupsd
into the decade  in which their actual age fell, and the numbers in
each decade are shown in Figure 7. In the case of females, the greatest
percentage of the total number seen was in the twenty to twenty-nine
age group, with a steady reduction in numbers thereafter, while with

male patients, greater numbers were seen from the fifty to fifty-nine

age groupe.

Relationship of Female Patients to their Marital Status

Patients were grouped into two classes, those who were unmarried,
and those who were married or widowed. Of the 375 patients included
in the study, 269 were female and, of those, 44 were unmarried, a

percentage of 16.3.

Relationship of FPemale Patients to Parity

The parity of the patient was expressed as the number of live

births the person had had, and this was tabulated as 0,1,2,3,4, and
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5 or more children, The numbers of patients in each
parity group, who were included in the study, is shown
in the table below,.

Unmarried O 1 2 3 L 54
Total Number 44 35 49 73 28 17 23
Average age
o vears 55.4 51 REG4 R1.B 42,0 %57 53,7
Bencenknge 16.3 | 330°818.2 27.2 10,3 6.3 8.5

of total

Figures are correct to the first decimal point,

Incidence of Previous Urinarv Infection

Particular care had been taken, when patients were
first seen, to note on their study record cards any"
history of previous urinary tract infections, but no
attempt was made to try to differentiate between
tcystitis! and 'pyelonephritis!, Out of the 269 female
patients, 133 gave such a preévious history, a percentage
of 49.49, A previous history of urinary tract infection
was related to the parity of the patient, and the

results are shown in the table below.

0 1 2 3 NS
Total number LL 35 Lo s 28 17 23
No. with hist-
ory of infect- 14 13 30 38 20 5 7
ion
Percentage 319 374 61,2 52 71.4% 64,7 30.4

Percentages are correct to the first decimal point,
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In the 106 male patients, a total of 14 gave a
history of previous urinary tract infection, a
percentage of 13.2, and considerably lower than the
overanll figure for female patients of 49, L%

Hiegh Risk CGroups

Patients attending surgery for ante-natal con-
sultations, and who had an established diagnosis
of diabetes were considered to be 'high risk!
patients as they had an increased likelihood of
harbouring an asymptomatic urinary infection. In
the 269 female patient, fifteen were attending the
ante-natal clinic, and one was a diabetic on oral
hypoglycaemic agents only., In the male patients,
two out of the total of 106 who were included in
the study, were diabetics receiving insulin as
their treatment,



Age Decades
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20-29 .30-39 .4,0~49 . 50~59 .60-69.70-79.80-89.90 .

No. of female patients

58 50 LO 38 S 30 18 1

Percentage of total

21.5 18.5 14.8 34.1 T12.6 11.1 6.6 0.3

No. of male patients

15 15 20 23 16 13 e 7o

Percentage of total

J.J-I—.l 116—-1 18.8 21.6 15 12.2 30? 0

Figs 7

(Percentages calculated to first decimal point)

Age Decades

20-29 .30=39 .40-49 . 50~59 .60-69 . 70+79 . 80-89 .90 +

No. of females
showing +ve test

9 8 10 X 12 16 16 1

Percentage in
each age group

15.5 16 25 18.4 35.2 53.3 838.8 100

No. of males
showing +ve test

Percentage in
each age group

0 0 5 15326 as.s g o

Figc 8

(Percentages calculated to first decimal point)
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Stage 1

Results of the first Nitrite Tests

In this first stage of the study, a total of
375 urines were examined with the modified nitrite
test, and 91 positive and 284 negative results were
obtained, Of the 91 positive urines, 82 were from
female patients and 9 from males, the incidence of
positive tests among those included in the first
stage of the study being 30.4% of the female patients,
and 8,49 of the male.

All of the 91 positive urines were sent for
bacteriological examination to the hospital
laboratory, where the urine sediment was examined
and the causative organism was iddentified by culture,
Pus cells were found in 29 urines, that is in 31.8%
and this figure, when divided into sexes, gave an
incidence of 22,2% in the male positive urines, and
32,6% in the female positive urines. On culture,
one male and one female urine was found to be grossly
contaminated which was presumably the reason why the?
had given positive nitrite results, and two female
urines were reported as giving no growth, The
organisms found on culture in the remaining 87 urines

were as 1is shown in the table below.

Female Male

E, Coli 62 78.4% 6 75,0%
Proteus L 5.,0% 0 :
Staph. Albus 2 2,5% 1 12,5%
Staph. Aureus 2 2 bd 0

B. Lactis 1 1.2% o

E, Coli and Proteus 2 2.5% 0

E, Coli and Staph, Albus 2. 2.5% 0

E, Coli and Strept, Faecalis 3 3.7% 1 12.5%

Q

Proteus and Strept, Faecalis 1 1.2%

Percentages are correct to the first decimal point,
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The two patients whose urine had been grossly
contaminated, and the two from whom no growth had
been recorded, have not been included in the group
of positive urines resulting from this initial test,
which only contains the 87 urines from which a pure

culture was obtained,

Positive tests in relation to age
The percentage of patients, both male and female,

in each age decade, who showed a positive nitrite test
is shown in Figure 8, This gives, in the case of
female patients, the lowest percentage (13.7%) in the
twenty to twenty-nine age group, with a steady rise in
incidence with age, except for a slight drop in the
decade fifty to fifty-nine years. In the case of

male patients, the highest incidence is in the sixty
to sixty-nine and seventy to seventy-nine age groups
with no positives being recorded below the age of
forty.

Relation of the results of initial tests to parity

Figure 9 shows the details of the relationship
between parity and a positive nitrite test,

Unmarried O 1 2 3 h 5+
Number of patients L4i 35 49 73 28 17 23
Numberwith +ve Test 20 11 14 13 5 5 11
Percentage 45.9 21,4 28.5 17.8 17.8 29.4 47.8
Figure 9

It will be noticed that the two highest incidenceé
are in those who are unmarried, and in those who have
had five or more children. The lowest level (17.8%)
is found in those who have had two or three children,

and thereafter there is a rise with increasing parity.
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Relationship of the result of the initial test to a

history of previous urinary tract infection

Te relationship of a previous history of infection
to the presence of bacteriuria is shown in Figure 10,
In the case of the female patients, between the age
groups of twenty to twenty-nine years and sixty to
sixty-nine years there is a.markedly consistent
figure of just above 50% with a history of a previous
urinary infection, but where this would be expected
to stay at, or rise above, the 50% mark, in the
seventy and above age groups, there is a drop. This
can perhaps be explained by a lack of memory in those
elderly patients of episodes of infection in the past,
and these results are probably very inaccurate,
Similarly, in considering the percentage of those who
admit to a previous urinary infection and who show a
positive nitrite test, the results for the age groups
above the age of seventy are probably inaccurate as
they are deduced from figures that are themselves
likely to be inaccurate,

previous infection

Age Decades 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
Number of patients 58 50 Lo 38 34 30 18 1
cf -

% with history of 56.8 52 Bo 5 f Bacgl g2u 0 ga g 22,2 110D

of
% of those, with
Sveltaat ¢ 18 11.5 38 . 20 38,8 60 100 100

Figure 10
(Female Patients)



Age Decades 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+

Number of patients 15 15 20 23 16 13 L 0

?gzizguiiiigzgtzﬁn TR T S 1 BT T 1208 TR 0 0

alai ol i ol Rk e e sl et e o
Figure 11

(Male Patients)

As can be seen from Figure 10, there is not a high
incidence of positive nitrite tests in those under the
age of sixty who have a history of previous urinary
tract infection, but between the ages of sixty and ninety
there is a progressive rise in incidence., In the case
of male patients there is no clear-cut connection
between a history of previous infection and a positive
nitrite test., In the age groups sixty to sixty-nine
vears and seventy to seventy-nine years there were only
two patients who gave such a previous history, and
in each group, one gave a positive nitrite result,

The numbers are therefore too small for any concus-
ion to be based on them, (Figure 11),

High Risk Groups

FEifteen patients attending surgery for ante-natal
care were included in the study, and of the fifteen,
four gave positive nitrite results. Of the three

diabetic patients, two men and one woman, all gave
negative nitrite results, The numbers of patients
in these two groups are too small for the above

figures to be significant.

Results of the initial negative urines

.Out of the 375 urines tested in this first stage
284 gave negative nitrite results, and of these, seventy
were selected at random and sent to the laboratory

for bacteriological examination., The method of



selection was that every fourth urine specimen that
gave a negative nitrite result was sent, with those
that were positive, to the laboratory, and of these
seventy urines, eight were from male patients and
sixty-two from female,
. examination of the female urines, pus cells were

not found in any of the specimens, and no growth

was recorded, after culture, in thirty-nine urines,

a percentage of 62,9%, The results of culture of

the remaining 23 urines was as follows:

E, Coli 16 69.5%
E. Coli and Proteus 2 8.6%
E. Coli and Strept.Faecalis 5 21,7%

In the case of the five urines giving cultures of
E, Coli and Strept, Faecalis, the first named
crganism was reported as the dominant organism, and
the Strept. Faecalis is likely to be a contaminant,

Urines from eight male patients were also sent
for bacteriological examination., All eight gave no
growth on culture, and pus cells were not found in

any case.

The breakdown of these seventy initial negative
urines into their age decades is shown in Pigure 12,

ge Decades 20-29 30-39 40-L9 50-59 60-69 70-79 80-89 90+

o. of female patients 16 19 9 7 6 L i 0

ercentage of total 23,3 30,6 14,5 11.2 9.6 6.4 35600

o, of male patients 1 3 2 0 it 0 1 0

ercentage of total 12.5 37.5 25 0 12.5 0 12510

Figure 12
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" The percentages of female patients compares in all
age groups except that of 30 to 39 years, with the
figures given in Figure 7 for the total number of 269
female patients included in the study., This group of
female patients, whose urine had been negative to the
nitrite test, can thus be considered to be a cross
section of the total female patients tested, The
small numbers of male patients, as shown in Figure 12
make 1t inaccurate to compare with the total number

of male patients tested.

Relationship to a history of previous urinary infection

Those patients whose urine, although giving a
negative nitrite test, gave a growth on culture were
tabulated in relation to a previous history of urinary

tract infection, and the results are shown in Figure 13,

Age Decades 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
Number of patients 16 19 9 7 6 4 1 (0}
% with history of ¢ 5 45 1 55,5 71.4 50 50 0 0

previous infection

¢ of those, with a
growth on culture hh.b 50 %0 e 33.3 100 & &

Figure 13

(Female Patients)

In the eight male patients, none had given any
growth on culture, and one had glven a history of previous
urinary tract infection. The numbers of males are,

however, too small to afford accurate conclusions,

High Risk Groups

In the 62 female patients, three were attending
surgery for ante-natal care, and in all three cases,
no growth was obtained on culture. No diabetics were
included in either the male or female patients of

this group.
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Stage 2

After the initial screening of the 375 patients
had been completed, a second mid-stream urine
specimen was obtained from all those whose first
test had been positive with a positive culture
when examined bacteriologically, and from the 70
negative urines which had been examined for a
bacterial growth, In both the positive and the
negative urines, a time interval elapsed between
the first and second testing, and this varied from
three to twelve weeks, Figures 14 and 15 show the
relation between the numbers re-tested and the

varying time intervals,

Time interval
between tests O weeks 3 b 5 6 7 8 9 10. ALl 12
No. of urines re-tested 5 3 19 1 5 6 10 g 10 9

4% of total urines re-tesated6.,5 3,8 24 1,2 6,5 7.7 1311.,6 13 11,

o 10.3% . 39.4% . 4o, 29

Figure 14
(Urines originally positive)

Time interval
between tests in weeks 3 4 5 6 7 8 9 10 11 12

No. of urines re-tested 2 6 12 6 é L 8 10 8 8

% of total urines re-tested 2.8 8.5 17 8:5 8.5 5.6 D443 X148 3151

o A1:3% - 39.6% 5 . 48.5% ;

Figure 15
(Urines originally negative)
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Results of the second testing of positive urines,

Of the 87 patients whose urines ‘had given both a
positive nitrite result and a positive culture, only
77 were still available, the remaining teneither having
left the area temporarily or permanently and they were
therefore excluded from the study from that point. Cf
the seventy-seven patients whose urine was thus retested,
seven were males and seventy were females. The nitrite
test resulted in 46 positive and 24 negative results in
the female group, and four positive and three negative in
the male group. A1l urines, whether positive or
negative were sent £o6 the laboratory for bacteriological
examination. In the female group, eight were found to
have pus cells, of which one had given a negative nitrite
result, and in the male group, pus cells were found in one
urine, which gave a positive result. The results of the
bacterial culture of all seventy-seven urines is shown in

table below.

Organisms Nitrite Test
Female Male

+ve -ve +ve -ve
E. Coli. Lo 9 & 2
B. Proteus i 2t - &
Staph, Albus 1, - - -
E. Coli and Staph. Albus 3k 5 - -
Z, Coli and Strept. Faecalis K - - -
B. Lactis Aerogenes - 1 - -
No growth - 12 - 1

Of the fifty urines which gave a positive nitrite
result, all but three showed the same organism on
culture on this second testing as they had done on the
first test. Of the three in which the organism was
different, one showed a growth of E. Coli where Staph.

Albus had been grown before, and two gave a growth of
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E, Coli where Proteus had been found before, In the

14 urines giving a negative nitrite reaction in which
twelve gave the same organism
of

ing two, one gave a growth of E, Coli where E.Céli and

a culture was obtained,

as had been found on the previous test, the remain-

Proteus had been found before, and one grew E, Coli where

there had been E, Coli and Staph. Albus in the previous

specimen,

This second testing of patients whose urine had

initially givén a positive reaction, gave a 'hard-

core!

results,

patients in relation to their age,

status,

previous urinary history,

of fifty patients with two consecutive positive

and it is neceasary to look at these fifty

parity, marital

that had elapsed between their two tests.

150

Relationship to age -

in each age decade, who were available for the second

test, and who had one and two positive results,

shown in Figure 16.

ge .Decades

is

and the time interval

the number of female patients

20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+

o. of patients 58 50 Lo 38 34 30 18 1
o, with +ve test

n Stage 1, available 9 8 10 6 10 12 14 ;)
or Stage 2

0, with +ve test in

tages 1 and 2 7 4 L 3 5 10 12 1
with +ve test i

tage 1 T 55 16 25 18.4 " 35,2 53.3 88.8 100
with +ve test in A

tages 1 and 2 1= 8 0 non L Soateante. OR - 95 L 100
of those +ve in

tage 1 who were 777 50 Lo 50 50 83.3 85 100

ve in Stage 2

Figure 16



The four male patients whose urine showed two pos-
itive results were limited to the age decades sixty to
sixty-nine and seventy to seventy-nine years, there
being three in the former and one in the latter ége
groups. Figure 17 shows the numbers in each age group

with one and two positive results,

e Decades 20-29 30-39 40-49 5Q0-59 60-69 70-79 80-89 90+

». of patients 15 15 20 23 16 13 4 (0]

>, with +ve test

1 Stage 1 0 0 1 1 L 2 0 0]

>, with +ve tests

, Stages 1 and 2 ° 0 Y & 3 & s
Figure 17

2., Relationship to parity - The female patlients who

had shown one, and two positive tests are shown related

to their parity and marital status in Figure 18.

Unmarried O 3 2 3 L S5+

). of patients FEIT, A (I T  l

. with +ve test in
age 1, available for 18 9 13 13 5 5 7
age 2

. with +ve test in
ages 1 and 2

12 A L 7 2 3 L

with +ve test in

e i 45.9 21.4 28.5 17.8 17.8 29.4 47.8

with +ve test in

ages 1 and 2 2B.5 2T .2 22,80 9.6 17 1L 3706 21

of those +ve in
age 1 who were +ve 66,6 75.5 84,6 53.8 Lo 60 57.1
. Stage 2

——

Figure 18
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3. Relationship to Previous Urinary Infection - Figure

19 sets out the percentage incidence of a history of

previous infection in those female patients who were

positive in the first test, and those who were positive

in both tests.

Age Decages 20=29 30-39 L0O-49 50-59 60-69 70-79 80-89 90+
No, +ve in
Stamall 9 8 10 7 12 16 16 1

No. +ve with

history of 6 5] 8 L 7 5 L 1

infection

Expressed as % 66 37 80 57 58 3 25 100

No., +ve in Stages

1 and 2 7 b 4 3 5 Gl i . 5

No. +ve with hist-

ory of infection 6 - < & 4 £ 3 .

Expressed as % 85 25 100 60 80 22 25 100
Figure 19

Apart from the age decades thirty to thirty-nine
and seventy to seventy-nine years, this shows that a

higher percentage of patients had a history of infect-

" ion in those who showed two positive results, as

compared with those who gave a positive test in

Stage 1.

4L, Relationship to the time interval that elapsed

between the two tests - The number of patients
tabulated under the time interval between the two
tests are shown in Figure 14, In order to see

whether the time interval had influenced the numbers
of positive tests in Stage 2, patients were classif-
ied into three groups: those in whom the time
interval was between O and 4 weeks, those in whom

the interval was 5 to 8 weeks inclusive, and those

in whom the interval was from 9 to 12 weeks inclusive,
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There were no patients in whom the interval exceeded
twelve weeks. The age incidence of the patients is
also of importance, as there 1s an increase in the

incidence of positive tests with increase in age

(Figure 16).

20-29 30-39 40-49|50-59 60-69 70-79 80-89 90+

0O to 4 week

interval 4 " L & & = g 0

No, with +ve
test(Stage 2) * = * & i & i s

5 to 8 week
P Gy 2 1 2 2 4 9 10 1

No, with +ve

test(Stage 2) € £ : * . ‘ ! .

e e eE

Goleadg o L e e B
Figure 20

(Male and Female patients)

The effect of the time interval between tests seems
to be that while an interval of up to eightv weeks does

not affect the numbers of patients showing a positive
repeat test, if the interval exceeds eight weeks, the
number of patients under the age of fifty years who

show a positive repeat test falls considerably.

Results of the re-testing of the seventy initially

negative urines

The seventy negative urines that had been sent for
bacteriological examination in Stage 1 of this study,‘
were re-tested with the nitrite test, and, regardless
of its result, were sent again for laboratory
examination. Of the seventy patients, one had left

the district before the second testing was done, and
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was therefore excluded from the study. Mid-stream
urine specimens were obtained from eight male and
61 female patients., The nitrite test gave 10
positive and 59 negative results, all the male
urines being negative, and the ten positive and 51

negative results being from female patilients.

On examination of the female urines, no growth was
obtained in 38 of the negative urines, and pus cells
were found in four cases, two of which had a negative
reaction and a growth of E, Coli, one of which had
a negative reaction and no growth on culture, and
the remaining one gave a positive nitrite reaction,
and a growth of E, Coli. In the thirteen negative
urines which gave a growth on culture, eight grew the
same organism as had been found previously, three
grew E, Coli when in the previous test no growth
had been obtained, one grew Proteus when there had been
no growth previously, and one Proteus where E, Coli
had been found before, In the 38 urines from which
no growth was obtained, 32 had also given no growth
on the previous test and six had given negative
nitrite tests but positive cultures on the first
testing,

Ten positive reactions were obtained from female
patients on this second tegting., In one of the posit-
ives, the laboratory reported a negative culture and
absence of contaminants, and this was therefore a
false positive, In the other nine, seven gave
cultures of the same organism as had been present
previously, one gave a growth of E, Coli when
previously there had been no growth, and one gave
a culture of Proteus from a urine which had

previously grown E, Coli and Proteus.

In the eight male patients, all gave negative
results, and, while all eight had given no growth

on culture on the previous test, this test gave
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six with no growth, one with a growth of E, Coli,and

one with a growth of Strept, Faecalis which was likely
to be a contaminant.

The ages of the patients who gave a culture with
a negative nitrite test on this occasion are shown in

Figure 21

20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+

o, of patients
-ested & & 5 L Z : g -
o, with culture . 8 2 2 2 3 0 0

n first test

o. with culture .
n second test 2(2) 16{3) 241y A Xix). 2(1) o(1) 0 0

‘o, with culture
n both tests 2(2) 4(3) L B E BT T () 0 0

Figure 21

(Numbers in brackets refer to those
giving +ve test)

From the figures stated above, there is no variation
in the age incidences of those patients showing cultures

in the first, second, or both tests.

Importance of historyvy of previous infection - The overall

incidence of a history of previous urinary tract
infection in the 62 female patients whose urine had
given negative reactions and which had been sent

for laboratory examination, was 51,6%, Nine femalss

of this group gave positive reactions on the second
testing, and of these, six, or 66% gave a history of
previous infection. Out of the eight patients who

gave a culture in the first test and a positive nitrite



reaction in the second test, fiwve gave a history of
previous infection. This gives a percentage of
62.5%, which is slightly higher than in the group
as a whole, but the numbers are too small to draw
the conclusion that the finding of a culture is
related to this previous history,

Importance of the time interval between tests -

Eight female patients gave a culture in their first
test, and a positive nitrite test in the second, and.
of these, the time interval in the case of two was

7 weeks, and in the remaining six the interval was
over 9 weeks, The ages of these eight patients is
given in the table below, and it can be seen that
they are evenly distributed between the ages of 20

and 79 years,

e Decades 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+
to 4 week 0 0 o o 0 o
terval 0 0

to 8 week
terval

to 12 week
terval
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Stage 3

Having identified a group of patients who had
given two positive nitrite tests, Stage 3 was concerned
with giving one half a course of treatment, and with
the follow-up tests on all patients who had given
positive tests in Stage 1. In the group of fifty
patients who had shown two positive tests, two
became unavailasble and the remaining 48 were divided
into two groups, those below the age of fifty and
those above this age, It had been hoped to subdivide
patients into three groups representing in females,
those of child-bearing age, those in the menopausal
period, and those above the age of sixty, but as the
total number of patients was small (48) it was decided
to divide them into two groups only, This subdivision
gave 14 patients in the lower age group and 34 in the
upper age group, and half of each group was given a
course of treatment while the other half acted as
controls, The patients who were to receive treatment
were selected at random by allocating to each a

number, and drawing half of the numbers out of a hat,

Two antibiotics were given to the 24 patients
who received treatment. Cycloserine was given to
21 patients in a dosage of 250 mgms, twice daily for
a course of fourteen days, and three patients whose
organisms were resistant to cycloserine were given
a ten day course of tetracycline in a dosage of
250 mgms. four times daily. Although none of the
patients had any clinical evidence of impaired renal
function, they were all warned of the possible side
effects of cycloserine, and were told to report any
occurrence of symptoms such as vertigo, drowsiness,
or confusion, which would imply that the blood
concentration of the drug was rising dur to impaired
renal excretion., In the younger age group of seven
patients, sixwere given cycloserine and one

tetracycline, and of those receilving the former drug,

[



one stopped the course after nine days due to a gastro-
intestinal upset, No other side effects were reported
from this group., In the older age group of seventeen
patients, two were given tetracycline and fifteen
cycloserine, All of those given the former drug
completed their course of treatment with no reported
side effecta, but only nine of those recelving
cycloserine were able to complete the course. In the
six patients who failed to complete the course, silde
effects of confusion, vertigo, and headache appeared
after four days in the case of two patients, after
seven days in one case, and after nine days in the
other three, All of these patients were over the

age of 75 years (Figure 22),

Four weeks after the start of treatment, further
mid-stream urine specimens were obtained, not only
from those who had received treatment, but from all
patients who had originally shown a positive nitrite

test, These patients are designated as follows,

Group A Patients who received treatment,

Group B Patients with two positive tests
but who were not treated,

Group C Patients whose second test had

been negative,

Results of Group A

1, PFirst follow-up test - Of the seven patients below

the age of fifty, six gave a negative nitrite reaction
and one a positive result, and all urines were sent

for laboratory examination, The one which gave a
positive result grew a pure culture of E, Coli, as

it had done on the previous two tests, and was therefore
considered a !'failed treatment!, Of the six which gave

a negative nitrite result, four gave no growth on culture
and were therefore considered as 'cured', and two

gave cultures of the same organisms as had been found

in previous tests, and in these it was considered that
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Patients treated with Cycloserine

Patien Age Days of Reasons for stopping
number treatment treatment.

1 26 1 None

2 L9 14 None

3 20 9 Gastro-intestinal upset

b4 32 1, ' None

5 22 Completed a 10 day course of tetracycline

6 26 U, None

7 29 1, None

1 83 4 Vertigo, headache

2 86 9 Vertigo

3 8l 9 Vertigo, confusion

L 81 1 None

5 87 Completed a 10 day course of tetraycline

6 67 L, None

7 S5b 1 Nene

8 60 1, None

] 61 1L None

10 7d: Completed a 10 day course of tetraycline

11 75 1 None

12 7L 1 None

13 68 1, None

1 76 9 Vertigo, confusion

15 &0 L Vertigo

16 81 7 Vertigo

17 76 1, None

Fig. 22
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the bacterial count had been lowered by the course

of treatment.

In the group of older patients, ten gave a
positive nitrite result, and seven a negative
result, and all urines were sent for laboratory
examination, Of those giving a negative result,
two gave no growth on culture and were considered
as 'cures', four gave a growth similar to that
obtained previously, and one gave a growth of Proteus
where E. Coli had been found in the previous tests.
In the ten urines which again showed a positive
nitrite test, all grew pure cultures of E, Coli
which had been the organism present in the previous

two tests.

Thus in the lower age patients, four out of
seven (57¢) had their urine rendered sterile after
the course of treatment, two (28%) had the bacterial
count lowered, and one (14%) showed no response to
treatment. In the older patients, two (12%) had
sterile urine following treatment, five (29%) had
their bacterial count lowered, and ten (59%) showed

no response to treatment,

2., Second follow-up test - four weeks after the

first follow-up test, further urine specimens were
obtained from all patients in the younger age group,
and from sixteen out of the seventeen in the older
age group. In the younger age group, four positive
and three negative nitrite results were obtained,

Of the four positives, one had been positive following
treatment and on this second test grew a pure culture
of the same organism, Of the other three, two had
had a negative nitrite reaction following treatment, .
but had given a growth on culture of the same
organism as had been present before treatment, and
they gain grew the same organism on this further test.
The remaining one:positive had grown E, Coli on the
first testing, Proteus on the second, and no growth

on the test following the course of treatment when
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a negative nitrite result was obtained, but a growth
of E.Coli ococurred with a positive nitrite test

on this second follow-up.

1 the older group of patients, eight positive
and eight negative results were obtained, Of the
elght positives, six had given positive results
following the course of treatment, and the organisms
grown on this second follow-up were the same as had
been obtained previously. One had given a negative
nitrite result following treatment but had given a .
growth of the same organism as had been found
previously, and this patient now gave a positive
nitrite test with a culture of this same organism,
The one remaining positive urine was reported as

giving no growth, and was therefore a false positive,

Eight patients gave negative nitrite tests on
this second follow-up, and of these, five had bemn
negative following treatment and three had been
positive, In the five that had been négative, two
had given no culture after treatment and again on
this further testing, and three gave a growth on
this follow-up test similar to that found both before
and after treatment. Three patients had given posit-
ive results following treatment, and of these, two
now gave no growth and one gave a growth of the
same organism as had been found previously., The
one positive urine with absence of growth on culture
had given a negative nitrite test with a positive

cul ture following treatment,

3. Third follow-up test - In the younger group of

seven patients, the nitrite test resulted in four
positive and three negative results, Three of the
four positives were all patients who had given a
positive result on the previous test, and now gave
cultures of the same organisms as had been grown on

previous examinations., The remaining one positive



el Y=

gave no growth on culture, but had, on the previous
Test, given a positive nitrite test and positive

culture.

Of the three negatives, two gave no growth on
culture and were from patients whose urine had become
sterile following treatment and had remained so over
the follow-up period, while one, which had been
sterile following treatment and at the second follow-
up test, now gave a growth of the same organism as

had been found previously.

In the older age group of patients, only fifteen
were available for this follow-up test, and from
these, six negative and nine positive reactions
were obtained., Of those giving a positive result,
five had been positive on all previous occasions
despite treatment, and they grew the same organism
as had been previocusly cultured, while three had all
given a negative result on the previous test. One of.
these last three had given a negative result following
treatment but had grown the same organism as had
been present before therapy, one had given a positive
result following treatment, and the remaining one
had shown a sterile uirne following treatment and at
the second follow-up, but now gave a growth of E, Coli
which had been the infecting organism before the course
of treatment. The one remaining positive urine gave
no growth on culture, as it had done after treatment
and at the second follow-up, and had also given a
false positive result to the nitrite test on the

second follow-up.

Six of these older patients gave negative reactions
to the nitrite test, and four of them had also been
negative on the previous cccasion. Two had been
sterile on the previous test, but now gave a growth
cultﬁre. One had shown no growth on the previous
test and again on this third follow-up,and the fourth
had given a negative nitrite with a positive culture

on all of the post-treatment tests, The remaining two
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chemically negative urines had given positive
results on the preceeding test, and, although one
had been chemically positive and one chemically
negative following treatment, both had given a

positive culture on that occasion.,

Figure 23 shows the patients who receilved
treatment, in alphabetical order, with their ages,
the number of days of treatment, and the results of
their follow-up tests. In this Figure a negative
nitrite test with no growth on culture is
represented by the sign -ve (S), and a negative nitrite
result with a positive culture by the sign -ve (C).
The three positive nitrite results in which no growth

was obtained have been marked as false ppsitives.

Results of Group B

Group B consisted of seven patients below the age
of fifty, and seventeen above that age, to whom no
treatment had been given despite the fact that they

had all shown persistently positive nitrite reactions,

1, First follow—up test - In the younger age group,

when urines were tested, five positive and two

negative results were obtained, and in those that were
positive, all grew a pure culture of the same organism
as had been found previously. In the two that were
negative, one gave a growth of E, Coli, which had

been present in previous tests, and one gave no growth

on culture,

In the group of older patients, the nitrite test
resulted in eleven positive and six negative results,
Of the eleven positives nine grew the same organism
as on previous occasions, one grew a culture of
Proteus when the first and second teéests had grown
Proteus and E, Coli respectively, and one gave a
grow th of E, Colli and Proteus where E, Coli alone
had been grown previously, Five negative urines gave
cultures of the same organism as had been found in
their previous two tests, and one gave no growth on

culture,



Patient No. of days Follow-up tests

number Age treated Ist. 2nd. 3rd.
1 26 1 + + +
2 49 1, - S il +
5 20 9 - + . False +
b J2 1 =5 =g -C
5 22 10 (Tet/cycline) - C + +
6 26 o -3 - -8
7 29 L -8 - S -
ik 83 4 + £ g
2 86 9 + + +
3 &y 2 + + +
4 81 1 A -3 - C
5 87 10 (Tet/cycline) + o +
6 67 14 - CFalse 4+ TFalse .
7 54 Ly -C Eile. -0
8 60 1L + -C T
9 61 0N - S -8 o
10 77 10 (Tet/cycline) = C -C No sample
11 75 Ly - S -3 -8
12 T 1 - C =0 3
13 68 1 4 + - C
1y 76 9 + -8 -C
15 80 L =SGE s i -0
16 81 7 H No further samples
17 76 oM e + +

Figure 23.

Comparison of age of patient, number of days of treatment, and
results of the follow-up tests.

- C refers to a negative nitrite test with a pure growth on culture.
= S refers to a negative nitrite test with no growth on culture.
False 4 refers to a positive nitrite test with absence of growth

on culture.



In the control group of younger patients, therefore,
one out of seven (1&%) showed a sterile urine without
having had treatment, five (71%) showed no change,
and in the remaining one the bacterial count had
dropped to below the 100,000 per millilitre mark.

In the older group of controls, one showed no growth
on culture, five (29%) showed a reduction in the
bacterial count, and eleven (64%) showed no change

from previous tests,

2, 8econd follow-up test - In the younger group of

seven patients the nitrite test resulted in five
positive and two negative results, The five positive
urines were those that had been positive in the
previous test, and the cultures obtained from them
were the same as in the first follow-up test, In
the two negative urines, the results of culture

were the same as previously,.

e older group of seventeen patients had, on
the first follow=up test, given eleven positive and
six negative results, and on this follow-up gave
eleven positive and five negative results, one patient
being unavailable for further specimens., O0f the
eleven that had been positive in the first follow-up,
nine were found to be still positive and two had
become negative, but gave cultures of the same
organism as had been found previously. Of the six
that had been negative, one was from the patient that
had become unavailable, three remained negative and
two became positive, and both the latter gave a culture

of the same organism as had been ﬁreviously found.

3. Third follow-up test - The younger group of
patients gave, on this third follow-up, four negative

and three positive nitrite results, All three patients

who remained positive grew the same organism as they
had done previously, and the two who had been
persistently negative gave the same bacteriological

results as they had given on.the previous occasions.
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This leaves two patients who had been positive din
all previous tests but who now gave negative results,
and, while one gave a growth of the same organism as
had been present before, the other gave a growth of -
Proteus on this occasion where E, Coli had been

persistently found previously.

Te group of older patients was depleted by two
who were unavailable for further urine samples, and
of the remaining fifteen patients, five gave a
negative result and ten were positive, One of the
positives gave a grossly contaminated culture in
which no dominant organism was found, and the other
nine gave cultures of the same organism as had been
found previously. Of the five negative nitrite
results, two gave no growth on this occasion, a
result which was the same as had been obtained on
the previous testing, while the remaining three gave
cultures of the same organism as had been found

before,

The results obtained from all urine tests from
patients in Groups A and B, that is in the twenty-four
patients who received treatment and the twenty-four
patients who did not, have been presented diagrammat-
ically in Figures 23 and 24, In these Figures,
patients have been numbered in strict alphabetical
order, and there is not intended to be any comparison

between patients of each group having the same number,

I each Figure the numbers_l to 7 refer to the
younger group of patients in Groups A and B, and the
numbers 1 to 17 to the older patients of each Group.
The results of the nitrite tests, with the results
of culture in the case of negative urines, 1s shown,
and the variation'in results obtained in individuals

over the five tests is apparent.

Results of Group C

1., First follow-up test - Twenty-seven urine

specimens were tested and of these 23 gave a negative
result and four were positive, Of the four positive



urines, two were considered to be false positives as
the laboratory reported the growth of contaminants
only with no dominant organism, and two gave pure
cultures of the same organism as had been found at
the first test, As some limitation had to be made
on the numbers of urine samples sent to the laborat-
ory, it was decided -that the 23 chemically negative
urines from this test would not be examined and

cul tured, so it is not known whether these showed a
negative result to the nitrite test because they
were sterile or because the bacterial count was
below 100,000 organisms per millilitre, It was
hoped that, at the final test, all negative urines
from this Group would be cultured to assess how many

would give a growth on culture,

2, Second follow-up test - At the time of this test

two patients became unavailable for further samples,
and the 25 patients who were tested gave nine posit-
ive and sixteen negative results, Three of the
positives gave no growth on culture, and were there-
fore false positives, and of the other six, three had
previously given a negative nitrite result, two had
been false positives in the first follow-up test,

and one had also been positive on the previous
occasion, All gave cultures of the same organism as
had been present before., As only the positive urines
were sent for laboratory examination, it is not known
whether the sixteen negative urines represented
sterile urines, or whether a bacterial growth would

have been obtained on culture.,

3. Third follow—up test - The number of patients from

whom urine specimens were obtained on this occasion
was 26, and the nitrite test resulted in six positive
and twenty negative reactions., Three positive urines
were reported as giving no growth, and were thus false
positives; of the other three, twc had been negative
on the previous test when, unfortunately, they could

not be examined for bacterial growth, and one had been



gatient e Initial tests Follow—un tests
Number 1st, 2nd ., lst, 2nd, 3rd.

1 32 + -+ + - +

& 45 = + =5 5D =G =0
3 24 + - - + -

L L2 + + - S - S - S
5 26 + + + + by
6 36 - - “ + -

7 L + + + + - C
1 62 - - + - *

2 60 - + - C -8 - 5
3 70 “+ - - - +

4 72 - - < 8 + *

5 87 + - + + ~1C
6 71 - + - *

T 87 + + + +

8 67 + + ol T e
o 56 - - - - C - C
10 6L + + B Uhavailzable
11 85 + + - C TUhawailable n
12 90 + + - C = S False +ve
13 71 + + e -
14 , 78 + + + + +
15 85 + + + +
16 74 + + = 5 + —
7 87 + + - - -

Figure 24

Male and female patients of Group B (Untreated),
'C!' refers to a pure culture obtained, !'S' refers to

a negative urine from which no culture was obtained,
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a false positive. Of the twenty negative urines five
had been positive on the previous occasion, and four of
them gave a growth similar to that obtained then, and

the remaining one gave a culture of E, Coli vhere B..Lactis
Aerogenes had been found on previous tests. Of the
remaining negatives, thirteen had been negative on the
previous occasion, one had given a false positive result

the second follow-up test, and the other was fron a

[=H
’3

patient who had not been available for the previous test,
but who had given a positive result at the first folleow-up.
Of the twenty negative tests, eight were reported as
giving no growth on culture, while the other twelve were

bacteriologically positive.

The twenty-seven patients in the Group are tabulated
in Figure 25. . Patients are numbered in alphabetical
order with their ages and the results of both the nitrite
and bacteriological tests. A negative nitrite test
with a pure growth on culture is shown as ~-ve (C), and a
negative nitrite test with no growth on culture is shown
as -ve (S), The letter 'M' after the last three patients

signifies that they are males,
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Follow—-un tests

Eatient hge In%tial t?sts 2
Number 1st. 2nd, 1st. Z2nd, 3rd,
1 26 B - S - - +
2 65 * - o= + = (T
3 66 + w C - False + False +
4 58 + S e e = = G
5 L3 + - S - - - S
6 L3 - -~ C - - -
2 34 + = - + -~ C
8 26 + - S - - - S
9 4L + G - - - S
10 55 + = S - False + - 8
13 60 - - C - Unavailable - C
12 70 + NG = & =
13 85 + s 2 » =@
1L 83 e —C + - - G
15 43 - - C - - .
16 30 + —n'S False + + False +
) 72 + =40 = = =8
18 31 + it oy = Not available
19 62 + - - = - C
20 66 + - & - - - C
21 48 + - C - - - C
22 53 + - C - - -
23 L2 - - S False + + G
2L 30 + - S - - N
25 M 54 + - C - - False +
26 M 70 + G - False + +
27 M L1 + & 5 - = - S

Pigure 25

Male and female patients of Group C, A negative

nitrite test with a pure culture

is represented by -~ C,

a negative nitrite test with no growth on culture as

S,

o
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Part 4

DISCUSSION OF RESULTS



Patients participating in the Study.

The numbers of male and female patients in the Practice
as a whole, in the pre-determined study area, and those who
"were included in the study, expressed in age decades as a
percentage of the total numbers of patients, are shown in the
histograms on pages 71 and 72. In the case of male
patients, all three histograms are similar for the age decades
avove forty years, but differences occur for the decades 20
to 30 years and 30 to 40 years. Teken overall, the
histogram for the patients included in the study bears a

the total patients in the Practice

L]

closer resemblance to that o
than does the histogram for the patients in the study area.

The histograms for female vpatients, on page 72, show that there
is considerable similarity between the one for the patients

in the Practice and the one for patients in the study area, with
the histogzran for those patients included in the study verying

=
considerably from the other two.

The patients included in the study were all self-selected
in that they presented themselves at the Surgery for advice or
treatment. At their initial consultation, the diazgnoses
reached had been entered on the patients study record cards, and
it had been hoped to subdivide patients into three groups,

reprecenting those with a specifiec illness,; those in whom the

(0]

resulting diagnosis was vazgue or purely symptomatic, and those
who had come to the Surgery without any symptoms. It would
then be of dnterest to examine the freguency of bacteriuria in
each of these groups, since, as the symptoms of a low grade
urinary infection may be purely those of vague ill-health, the
group of patients with vague or symptomatic diaznoses might

show & greater incidence of bacteriuria than would the other two
groups. It was found to be too inaccurate to try to
differentiate between patients with a specific diagnosis and
those in whom the diagnosis was vague or symptomatic, and,

therefore, only two: groups were formed, comprising those who
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complained of symptoms of ill-health, and those who

came to the Surgery for advice about relatives, accompaning
their children, or for routine medical examinations or
innoculations. - The latter group conmprised a total of

8 male and 35 female patients, while the remainder, 98
males and 234 females, were allocated to the former group.
Patients attending for ante- or post-natal care were
included in the former group, as they were considered to
have an above average chance of harbouring an asymptomatic

bacteriuria,

The one factor differentiating between the patients
included in the study and those not included, was that the
former presented at the Surgery. Of those who came fto
the Surgery, 1ll.4% fell into the 'no diagnosis' group, and
the remainder presented with some symptom of ill-health;
and the former are clearly closer to the population not seen
than are the latter. The table below sets out the
numbers in each age decade in whom no diagnosis was made
with the percentages of the total number, but the nuibers
are too small, and the trend too different for these patients

to be considered as renresentitive of the whole practice.

lige Decades 20-29 30~39 LO-48 50-59 60-69 70-79 8C-89 90+
o, of male -
2 2 1. i - i - -
patients 7
No, of female 3 L L L
. o 1 =
patients e i
7 2.8 20.0 11l.4 11l.4 1l.% - 2.8 -

included in the study

163}

The histozrams of the patient
can, to some extent, be compared with the histograms of the

patients din the Practice as a whole, The male patients

included din the study differ from those in the Practice’ by

(4]

containing a smaller percentage of those in the 30 to 40 year
decade, and a larger percentaze of those in the 7

Zroup. This is to be expected, as the norbidity afmiong th



years of age is likely to be low, and to be
in the 70 to 80 decade. Apart from this small
difference, the nmale patients included in the study can be
considered tou be a representitive sample of the Practice as

a whole,

The histosram of female patients included in the study
varies from that of the femzle vopulation of the Frac
in containing a hizgher percentage of those between 20 and
50 years, and a lower percentage of the %40 to 70 year age
Zroup. The higher numbers of youns women seen can be
explained by the freguency with which younz mothers attend
Surzery with their children and for advice aboul their fami
as well as with personal symptoms of ill-health, From
the lower percentage of patients in the aze group of 40 to
70 years who were included in the study it must be assunmed
that the morbidity of female patients is low in this age group.
These figures apply to a three month period in the sumier,
in a town where during the holiday season most middle~aged
women have a part-time or full-time job, and the figures
might be considerably different if they were taken over the

wiiole year, or at another season.

Results of the initial screeninz tests

In the initial screening progranmme, mid-stream urine
specimens were tested from 269 female and 106 male patients,
and the nitrite test resulted in 91 positive results.

Four of these positives were discounted as the bacteriological
report was of no growth or of hezvy contanination, and of the
remaining 87 urines, eight were from male patients and 79
from females, The nercentaze valunes for positive tests
in the total male and female population included in the study
are therefore, in males, 7.5% (2 x S.E. = 5,64) and in fémales,
29.3% (2 x 3.E, = 5,28). The tatle below gives the

il

ncidence of positive tests in the various age decades, and this
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that thaere is a significant trend in the
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increase in the incidence with increasing age of the

vatient ( P 0,0005 ),

Aze Decades 20-29 30-39 40-49 50-59 £0-69 70-79 80~89 S0+

Mo. of patients 58 50 40 BRI 30 19 2(
g g 15
.-0¢+.Jlu4 +ve 8 9 9 ? 13 16 l?

test
o with +ve | = o

2 £

foey T 8.0 22iE hdok 2SS 5SS 89.4

2 x S.H, 9,16 10,8 12,1 12.b 16,4 18,2 13.6

Ferale patients

As there was only one patient in the age decade 90 to 99 years
this decade has been combined with the previous one, and the
combined totals have been used to estimate the percentage of
positive tests and the standard error for the age sroup

80 to 100 years,

The increasing incidence of bacteriuria with increasing
age agrees with the findings of several other studies
(Kass, E.H., 1959; Boshell, B.R. et al., 1962; Stuart, K.L.
et al, 1965), as does the smaller incidence in male patients
(Kass, Z.H., 1957), but the overall incidence in female
patients of 29.3% requires some discussion. When the
female patients are subdivided into those of child-bearing
age, under 50 years, and those above this age, the numbers
of patients and the percentages showing a positive urine are

.

as shown in the table below.

Below 50 yrs., Above 50 yrs., Totals

Number of patients 148 121 269
No. of +ve tests 26 53 79
expressed as a % 18.7 43.8

S.E. of difference in percentages = 5.56, P< 0.00009

The observed difference between the proportions showing
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positive tests in these two age groups is thus highly

In the second stage of the study, urine samples were
obtazined from 70 of the female patients who had initially
shown a positive nitrite test with a pure growth on calture,
and on re-testing with the nitrite test, 46 positive and 24
negative results were obtained. The ages of these 46

patients are shown in the table below.

Age Decades 20-29 30-39 40-49 50-59 60-69 70-79 80-1C0

No. of patients =Q L - 6
e Bl o 58 50 BN B2t tEE 1700 26D
NOo. with two ,-/ ll' . ‘JI'E‘ 3 5 10 13 46

+ve tests

Dxpressed as % 12.0 8,0 10.0 8.1 15.6 38.% 76.%

There appears to be rise in the incidence of two positive
tests with increasing age after the age of 50 years, but the
numbers are too small to afford accurate assessment, \"hen
these patients are grouped into those below the age of fifty
years and those above this apge, the percentages showing two

positive tests are as follows,

Below 50 yrs. Above 50 yrs.

Number of patients _ 148 112 260
No. with two +ve tests 15 31 L6
expressed as a % 10.1 27.6

S.E. of difference between percentages = 5.0 P<0,000C9

The difference in incidence between the two groups is thus

ignificant,

w

(0}

There is therefore a drop in the incidence of bacteriuria
in both the aze zroups when urines are retested, the difference
in incidence in the younger age group being 8.6% (P= 0,045),

and in the older group 16.2% (P = 0.007).

Two explanations for the lower incidence obtained when
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the second test are related to the female

Hy

the results o
patients as a whole, can be considered. Those urines

which became negative on the second test might have been
positive on the initial test due to contamination, and when

" patients were asked to repeat the collection of a mid-strean
sample, the technique of collection had improved and some of

the urines became negative, The 46 female patients who

gave positive urines on the repeat test could then be considered
- to be the true bacteriurices of the study population, and the
lower incidences of 10,1% for the younger group, and 27.6%

for the older group, would then be the true incidence of
bacteriuria in the patients included in the study. If this
were the case, the figure of 10.1% for patients of child-bearing
age would compare favourably with the range of &% to 11% which
has been found in other studies of patients attending ante-
natal and infertility clinics. A recent study of the
prevalence of bacteriuria in .elderly patients gave an incidence
of 26% for females and 23% for males (Dontas, A,S. et al., 1966),
and this would compare with the figure of 27,6% found in this

study for patients over the age of fifty years.

The other explanation is that the excretion of bacteria
from an infective focus within the renal tract varies from time
to time, and the result of the nitrite éest will therefore vary
between positive and negative. In the first phase of this
study 70 urines, negative to the nitrite test, were examined
bacteriologically and then re-tested and re-examined after an
interval of between three and twelve weeks, In the re-test
of 61 female patients, ten, or 16.4%, became positive and gave
a pure growth of bacteria on culture, Considerable
variation in thé nitrite test reaction also occurred in the
75 urines which gave a positive test in the initial screening,
and which were then re-tested on up to four further occasions,
In the twenty-four patients whose urines gave positive nitrité
reactions in the first and second tests, and who were not given
treatﬁent, fourteen, or 58.3%%, gave one or more negative

reactions in the three follow-up tests, and of the 27 patients
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whose urine was positive on the first test and negative

on the second, seven, or 25.9%, subsequently gave one or
more positive results, Thus, of the 51 patients whose
urines gave positive reactions on the first test, who were
not given treatment, and who were available for further
tests, 41.1% gave one or more variations in nitrite result

before the conclusion of the study.

The question of whether recurrent urinary tract infections
are re-infections or represent the recrudescence of a dormant
infection was studied by McGeachie (1966), in a study of 49
patients over a period of four years. infection was
accepted if a bacterial count in the urine of 100,000 or more
organisms per millilitre was present, and -two cenfirmatory
urine samples were obtained, where possible, at the start of
the study. By the identification of different strains of
B, Coli, it was shown that 84.2¥% of the recurrences of infection
were caused by different strains of E. Coli, and it was suzggested
that recurrent episddes of infection were due to re-infection
rather than recrudescence. In this, no difference was noted
between 33 patients with no demonstrable abnormality of the
renal tract, ahd 11 patients in whom an abnormality was present,
Cf the 108 incidents of infection investigated, 27.8% occurred
within one month of the previous infection, and 42,6 within
one to thres months, and in two cases under close surveillance
the bacterial count was found to rise from about 50,000 organisms
per nillilitre of urine to above 100,000 organisms per millilitre
overnight, with the same strain of organisn present on both

occasions.

]

Trom the evidence available, it would seem that the
bacterial count in urine can rise and fall to either side of
the figure of 100,000 organisms per millilitre which is at
present accepted as the significant level, and the position
is further complicated by the findins that re-~-infecticns of
the urinary tract can loccur within one to three months of a

previous infection. In this study, the results of the
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initial screening tests are considered to be indicative

of the numbers of patients who show a single instance of

ck

bacteriuria, but that those whose urine was positive on
two consecutive tests are nore likely to have an established
focus of infection and to run the risk of having, or

developing, some degree of renal damage.

The relationshiv between the presence of bacteriuria and the

presenting dilasnosis.

£}

The table below sets out the numbers of male patients
who showed positive nitrite tests in the initial screening,

related to the presence or absence of symptoms of ill-health.

Total Yo, No. of +ve

tests %
Male patients with synptoms 98 7 Tk
N ! 1 4= 14,
llale patients without 3 3 1 12,5

synptouns
3.EB. of difference in percentages = 11.7 P = 0.64% , the

difference between the two percentazes is not significant.

In the 269 female patients included in the study, 35
presented without symptoms, and the numbers showing positive

nitrite reactions are detailed in the tables helow,.

Total Ko. o, with +ve
test %

Females, 20 to 50 yrs.

S 203 122 20 16.4
with synptons
Females, 20:to’ 50 yrs 56 ) 6 23.0
without symptoms G
S.BE. = 8.8 P = 0.45, the difference in percentages is

Total No. Mo, with +ve

test i
Females over 50 yrs. 112 4 43,7
with symptoms
Females over 50 yrs. 9 L Ly, 7

without symptoms

5.8, = 17.1 P = 0,96, the difference in percentages
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t significant.,

There is no difference, therefore, in the numbers

the two age groups who show positive
tests, withh regard to whether they present wiih or with-

cut symptowms of ill-health,

iipnificance of the time dinterval between the first and

second test.

In order to examine the efifect of the time interval
which elapsed between the Tirst two tests of thosé vatients
who dinitially showed a positive result, patients have been
grouped into those below the age éf fifty years and those
above this age. is the numbers for each different
time interval are small, the time intervals have been grouped
into those between three and eight weeks, and those between
nine and twelve weeks, and the results are set out in the

table below,

20-49 yrs. 50-99 yrs,

3 to 8 week Number tested 8 31
interval Number +ve 2 25
as % 87.5 74,1

S.E, of difference = 15,9 P = 0.33

9 to 12 week Number tested 20 18
SDESCTAL Number +ve 8 13
as % 40,0 72.2

5.8. of difference = 15.3 P =0,035

in those patients in whom the time interval was below eight
weeks, the difference in the percentage in each age group
showing positive tests is not significant. In those

with a time interval of over eight wesks, 72.2. of patients

in the older group and %0.0% of the younger patients show
positive tests, and this difference is significant. In

the older group of patients there is no significant difference

in the percentages showing positive tests in the two time-
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interval groups, but the difference in the percentages
in the younger age group is significant ( S.E. = 15.8

P = 0.002 ).

The deductions drawn from these figures are that, in
the group of patients retested, the age of the patient had
no effect on the proportions showing positive tests with a
time interval between the tests of up to eight weeks, and
the time interval between the tests is of no importance in
patients over 50 years of age. In the younger group
of patients, however, a smaller proportion show positive
repeat tests if the time interval is greater than eight
weeks, This is in keeping with the didea that, in
younger patients, infection is erradicated or the bacterial
count lowered spontaneously, but that in older patients,
who are more likely to have an established chronic pyelo-

nephritis, the bacteriuria is persistent.

Relationship of positive tests to parity.

In considering the effect of parity on the incidence
of positive nitrite tests, attention has also to be paid to
the age of the patient, as it has been shown that the incidence
varies with age. lthen the numbers of positive tests are
related to both the age decade and the parity of the patient,
the numbers in each age-parity box are too small to afford
accurate deductions, and patients have therefore been grouped
into those below 50 years and those above this age. The

details of this relationship are set out in the table below.

Parity
Unmarried O 1 2 3 4 5+

Number of patients
below 50 years 19 16 22 5l 19 12 10
Number with +ve tests 24 3 2 8 5 5 3

sxpressed as a % 10:5 18,7 9.0 15,6 26,35 35,3 30,0
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Parity

M
it
K

5+

Unmarried O £l
Number of patients . 18 53 55 9 1
above 50 years ' 5 .

Number with +ve
i 18 g ' 12 5 - I 8

Expressed as a % 69.2 44,4 42,8 22,7 - 20.0 61.5

5.5, of dl ference

between % +ve in 11,5 25,2011 F 10,22 & 22,8 0 19,8
both age groups
P = {0.00009 0.09 0.C02 0,49 - 0.56 0.13

In the group of patients below the age of fifty years, there
appears to be an increasing incidence of positive nitrite

tests with an increase in parity over para 1 , but the
variability of the percentages are such that they might occur
once in ten trials purely by chance ( P = 0,1 ) , and as such
the inereasing incidence observed is not significant. in
considering the percentages of positive tests for both groups
of patients at each parity level, the difference in percentage
is considered to be significant if the P factor is 0.05 or less,
and this condition is fullfilled in the case of patients in the

Unmarried and Parity 1 groups.

These figures suggest that there is a tendency for the
frequency of bacteriuria to increase with increasing parity,
but this is not fully supported by statistical analysis, and is
only evident 1n patients under the age of fifty years. o
sueh pattern is evident in patients over this age, but a
significantly higher percentage of older patients show positive
tests in parity group 1 and in those who are unnarried, In
the higher parity groups, there is no significant difference

in the vercentage of positive tests with age.

Zacteriological results.

During the course of this study, 252 nitrite positive

&

urines and 233 nitrite negative urines were examined by the



bacteriology laboratory, and the presence or absence of

pus cells and bacterial zrowth was noted.

Of the total .of 375 patients screened, 42 showed the

-

ne
nresence of pus cells in one or more of their urine samples,
a percentage of dl.2 . Tus cells were found to be
associated with a positive nitrite result in 34 cases, and
with a negative nitrite test in 4 cases. Four other
patients had pus cells associated with both positive and
negative nitrite results during the course of the study.
The presence of pus c¢ells is a poor guide to the presence of
infection as they were only associated with a significant
bacterial growth on 38 out of 234 occasions (11.9%) , and,-
conversely, were associated with a negative nitrite result

on 8 occasions.

A pure bacterizl growth was obtained from 307 out of the
485 urine samples sent for bacteriological exanination, and
the details of the organisms found and their freguency are

shown in the table below,

+ve Nitrite -ve liitrite
Total 5 of % of % of

Organisn no, total Total total Total fotal A
5, Coli 260 8k, 6% 176 87 . 5% 84  79.2% 0.057
BLgCo Ling 8 2., 6% 500 oo 60 5 tsieetinsn
Froteus

Do Coli & 2 -,

i s ; . 9% L 9es ALl
SESartugd LT 04 S 2 e
5. Coli &

Str. fascalis 5 1.6 5 2. 4% - - -
Proteus 20 6455 10 L, 9 10 9.4 0,16
B, Lactis 3 G 2 0.9% 1 0..9% -

Taking a 'Pr factor of 0.05 for the difference in péercentages
) 7 i -
between the positive and nesative nitrite groups as being

siznificant, the above table shows that the frequency with
which the various orpganisms are found does not vary with the

result of the nitrite test.
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The different types of orzanisms found and the

fregquency of their occurrence coupares favourably with the

ct
o

results of other studies, in particular with regard to e
hizh percentaze of . Coli found, It will be: seen that
a mixed -growth occurred in 24 urine samples, eleven of which

nezative nitrite result. Although the laboratory

<
(]
{4

uncertook to report a culture only if it was obtained in a
pure form, there is come doubt as to whether one of the
.orgenisms was in fact a pathogen, as in each instance of a
culture of mixed orpanisms, only £, Coli was found on the

next test.

Curinz the course of the study eizhteen false positives
were recorded, a percentage of 7.1 , and in seven of these
false positives the laboratory reported heavy growths of
contaminants, A heavy mixed growth with no dominant
organism present was regarded by the laboratory as contamination,
In eleven of the false positives no zgrowth was reported by
the laboratory, and the only explanation for this is that
there was sufficient nitrite present in the test-tube used
for incubation to produce a false positive result, SV
test-tubes used for incubating urine samples were changed after
each incubation, and then cleaned and sterilised by boiling
before being used again. This was not a wholly satis-
factory proceedure as , of the 241 urines giving a positive
nitrite test with a growth of an organism capable of reducing
nitrate to nitrite, eleven, or 4.5%, gave a false positive
result in the absence of bacterial growth. The number of
false positives caused by contamination of the sample was
small ( 2.9% ), and showed that 44 is possible to obtain
truwe midstream urine samples from patients of all ages in
General Practice by the 'clean-catch' method. The other
possible cause of false positives, namely the presence of
nitrite in the test-tube prior to incubation, could have Leen

avoided if a new test-tube had been used for each new incubatien,
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Bacteriuria in mzle patients.

Cf the 375 patients tested in the first stage of the
study, 106 were males and, from these patients, the nitrite
test resulted in nine positive and 97 negative results,

One of the positive results proved to be due to contamination
of the urine sample, and the relationship of the other eight

to the age of the patient is shown in the table below.

Age Decade 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90+

Number of
patients 15 15 20 23 16 13 L s
Number with 3 : . 3 3

+ve tests

Number with g el =1
two +ve tests

It will be noted that all the male positive urines were fronm
patients between the.ages of %0 and 70 years, with the highest
numbers occurring in the 60 to 69 age decade, in an age group

when prostatitis would be a likely cause of infected urine.

The numbers of male positive urines are too small for
accurate conclusions to be reached regarding the relationship
of bacteriuria to age or to previous urinary infection. 1T
the percentages of male patients and of female patients who
showed a positive test in the first phase of the study are
compared, the difference is statistically significanf ( % of
females -~ 29, % of males - 7, S.E, of difference = 3.6 ,

P ¢ 0.00009 ). Similarly, the difference in the percentage
incidence of bacteriuria in male and female patients who gave

two consecutive positive results is significant ( % of females

- 17 % of males - 3 , S,E., of difference = 2.6 , P<0.00009 ).

L] 4

The value of treatment.

Twenty-four patients, each of whom had given two
consecutive positive nitrite tests with positive cultures, were
Zziven a course of treatment, and the results of treatment were

assessed by nitrite tests and bacteriological examination two
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weeks after the end of the course of treatment, and again
after six weeks and ten weeks, The drug of choice was
cycloserine but, where the orpanism identified was resistant

te this drug, tetracycline was given instead.

vycloserine is an antibiotic produced by a strain of
Strentomyces COrchidaceous, and was first described in 1955,
The drug is administered orally, is well absorbed from the
intestine, and gives high blood and tissue concentrations,
It is excreted in the urine, and as it is bactericidal to
2 wide range of both Gram positive and Gram negative bacteria,
and as its activity is unaffected by the pH of the urine, it

appears to be well suited for use in urinary tract infections,

=)

Phe drug is toxic if the kidney is unable to excrete it and

thus allows high blood levels to accumulate, and the manifestations
of this high blood level are drowsiness, vertigo, and headache,
which, if treatment is not stopped and the blood level rises
further, may lead to confusion and epileptiform convulsions.

The ideal drusg for use in urinary tract infections has been
described as '.,..capable of oral administration, easily

tolerated, well absorbed from the intestine, giving high blood

and tissue levels especially in the kidney, and bactericidal

to the B, Coli species', (Murdoch, J.McC, 1963a.), and

cycloserine appears to be close to this theoretical ideal.

In this study twenty-cone patients were given a two week
course of cycloserine in a dosage of 250 mgs. twice daily, and
seven of these patients were unable to éomplete the course due
to the appearance of side-effeccts, sxcept for one patient
of 21 years of age; all the patients who were unable to complete
their course were over the age of 7C years, and in the case of
the young patient, it is uncertain whether the gastro-intestinal

pset which czused her to stop her treatment was in fact due to

=

the cycloserine she was having, llone of the six elderly
patients who failed to complete the course had clinical
evidence of impaired renal function, but the side-effects which
caused them to stop treatment were the same as the recorded

effects of a high blood level of cycloserine. Qf the ten
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patients over the age of seventy years who were given
cycloserine, only four were able to complete their course,
and this emphasises both the impaired renal function that is
present in this age group, and the care that must be exercised

in using this drug in elderly vnatients.

In this study the success of treatment is assessed in
relation to the results of urine testing two weeks after the
‘cessation of treatment, and again at ten weeks after treatnment,
The nunbers of urines which gave both a negative nitrite test
with an absence of growth on culture on the first follow-up
test, and those that remained so until the taird follow=-up

test are listed in the table below,

Fatients below 50 years 1st Follow-up 3rd., Follow-up
llumber treated 7 7

ilumber with sterile urine L 2

Humber untreated 7 7

Humber with sterile urine 2L : Ak

Fatients over 50 years,

Lumber treated 17 15
Humber with sterile urine 2 35
lumber untreated A7 15
ITunber with sterile urine 1 (]

liale and female patients

In the younger sroup of patients, four out of the seven who

were treated (57%%) gave no growth on culture when tested two
weelis after the end of treatment, as opposed to one out of
seven in the correspondinz untreated group (1&:) . It would
appear that, in the younger group of patients, treatment is
of value when assessed in the short tern, but statistically
this is not conclusively proved ( P = 0.25 ). In the
longer term there is no significant difference in the numbers

with sterile urine in the treated and untreated groups. The



numbers of patieats in the treated anmd untreated groups
were small, aud more value would have been obtained if

larger numbers of patients had formed these groups,.

group of seventeen patients who received
treatnent, and the seventeen who acted as contrdls, urine
samples were found to be sterile in 11.8/ of the treated
group and in 5.8% of the untreated group, two weeks after
the end of treatment. This difference in percentage
is not significant ( S.E. = 9.7 , P = 0.54 ), and it may
be said that, in this group of seventeen elderly patients,
no benefit was obtained from a single course of treatment,
In the treated group only one patient still showed a sterile
urine at the third follow-up test, and no sterile urines
were recorded at this test from the untreated group. Due
to the small numbers involved, little significance can be
placed on these figures, but it wonld appear that in the older
patient, little value is obtained from a single short course

of treatment. :

dore encouraging results in both the short and long
term treatment of established ﬁyelonephritis with cycloserine
have been reported by several authors. Hughes et al.
(1958) reported on the results of treatment of thirty-seven
patients with chronic pyelonephritis, all of whom had previously
been unsuccessfully treated with most of the antibiotic drugs
then available. With a dosage of 250 mgs. twice daily
for one to three weeks, five patients showed a bacteriological
cure (13%), twelve patients had a bacteriological cure
immediately following treatment but relapsed within four
weeks, two patients with two organisms present prior to
treatment showed elimination of one of the organisms, and
eighteen patients had positive urines folloﬁing treatment (48%).
In this paper, no mention was made of the ages of the patiénts
concerned. The response to treatment of E. Coli and
A, Aerogenes was found to be greater‘than that of Proteus or
Pseudomonas, and the authors remarked on the low incidence of

purely minor toxic effects, a feature which was attributed to
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the low dosage used. In a paper describing the treat=-
ment of five female patients with severe and repeated attacks
of pyelonephritis, also treated previously with other anti-
biotics, MHurdoch et al. (1959) found a rapid and lasting
remission of symptoms with negligable toxic effects, They
showed that the levels of the drug in the plasma during
treatment were considerably lower than those reguired for
in-vitro inhibition, and they attributed the effectiveness

of cycloserine to its concentration in the renal tubules.

This variation between the effective in-vivo and in-vitro

drug levels was also noted by Landes et al, (1960) in a

paper describing the treatment of acute urinary tract dinfection
with cycloserine, although no explanation was offered. They
found that, out of 111 patients treated with 250 mgs., of the
drug twice daily for two to six weeks, 85% became asymptomatic
and apyuric, 62% of these obtained a bacteriological cure, while
" 25% had a positive urine throughout, and were thus considered
to be failures. Again, the low incidence of side effects

was noted.

The long term result of treatment with cycloserine was
studied by Syme et al., (1961) when forty patients, of ages
ranging from thirteen to seventy-eight years, with clinical
evidence of chronic urinary tract infection were given 250 mgs.,
of the drug eight hourly for fourteen days. 411 patients
were followed-up with urine culture 72 hours after the end of
treatment, and a proportion after one, three, and six months,
At each follow=-up examination, 9% to 177% showed evidence of
urinary infection although 90% of the forty patients had shown
a sterile urine immediately after treatment, Toxic
effects, sufficient to stop therapy, were noted in only two
patients, but the ages of these two patients were not noted.
Kubik and Datta (1961) treated 150 patients, of whom 85
were over the age of sixty years and 73 were symptomless, with
cycloserine in & dosage of between 500 mgs. and 75C mgs. daily
for one week, and reported the results of treatment as assessed

by urine examination scon after the one weelk course was
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conpleted. " The urine was sterile in 50% of cases, and
in 28% no improvement was noted, but the longer term results

were not investigated,

Due to the small number of patients who were given
treatment in this study, it is not possible to compare the
results with those obtained in these various papers, but it
would appear that more benefit is to be obtained from treatment
of the younger patient both in the short and long term, and
that both, recurrence and spontaneous'erradication of the

bacteriuria is liable to occur in all age groups.

Relationship of bacteriuria to a history of previous infection,

A history of one or more episodes of urinary tract
infection was found in the past history of about 50% of all
female patients under the age of seventy years. The table
below sets out the numbers of patients in the age groups of
2C to 49 years, and those above 50 years, who gave a history

of previous urinary tract infection,

Below 50 yrs. Above 50 yrs.

Nunber of patients included

; X 148 - 121

in study

Number with history of infection 80 53

expressed as a percentage sk,0 43,7 P.= 0.09
Dumber of patients +ve 59 5o

in Stage 1 ' W =

Number with nistory of infection L7 21

expressed as a percentag 62.9 Lo,y P = 0,03
fumber of patients +ve in 15 30

<tages 1 and 2 '

Mumber with history of infection A1 12

expressed as a percentage 735.3 Lo, 0o P = 0,01

T'emale FPatients

t can be seen that, in the case of female patients included in

the study, the difference in the numbers in each age group who
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give a past history of urinary tract infection is not
significant. In the case of those female patients who

were positive in Stage 1 and those who were positive in Stage
2, a significantly higher percentage of the younger age group
gave this previous history. The numbers of elderly
patients who admitted to a previcus urinary infection were
small, and the numbers who showed positive nitrite tests were
large as compared with younger patients, and, as has been
stated above, the number of patients who admitted to a previous
renal history may be inaccurate due to forgetfulness about

previous infections,

In the group of patients under the age of fifty years,
there is ne significant difference between the numbers who gave
a previous history of infection in those who showed a positive
test in Stage 1 compared with the female study population as a
whole (P = 0,36), and similarly, between those who showed positive
tests in both Stage 1 and Stage 2, and the study population
(P = 0,11). Again, there is no significant difference
between the numbers with a positive test in Stage 1 and a history
of previous infection, and those with a positive test in Stage 1
and Stage 2 and a history of infection (P = 0.50). In the
group of older patients there is no significant difference
between any of the three percentages quoted in the table on
Page 90, From these figures it may be said that a history of
‘previous infection was not found more freguently in those with

positive nitrite tests.

The value of the Study.

m

This study of certain aspects of asympltomatic bacteriuria
has been of great interest and value to the author. It has
provided information about the pattern of bacteriuria in a group
of adult patients of all ages who presented for consultation at
the Surgery. Although some similarity exists between the
distribution in age of the patients seen and those in the Fractice
as a whole, those included in the study cannot he regarded as

representitive of the Practice population as a whole. In this



respect, the actual figures and percentages must be taken
as referring to the particular group of self-selected
patients included in the study, but the overall relation-
ships of bacteriuria to age, sex, and parity compare

favourably with the results published in other studies.

If bacteriuria is to be diagnosed by one isolated
findinz of a positive urine, as determined by both the
nodified nitrite test and a positive growth on culture, then
in this group of patients, the incidence is 7.5/ among adult
males of all ages and 29.3% among females, These figures
are high, and cbmpare only with the figures obtained by
Kass (1957) from certain groups of hospital in-patients,

and by Mestitz (1965) in certain selected patients from
General Practice. If the conditions for diagnosing
bacteriuria are made more strict and two consecutime positive
urines are required, the incidence in male patients becomnmes
3.7% and in females, 17.7%. If the female patients are
divided into those of child-bearing age and those above this
age, the percentages become 10.1 in the younger group and
27.6 in the older group, and these figures are more comparable
with other published results, '

Throughout this study the number of patients whose
nitrite results varied between positive and nezative was
impressive, particularly as in most cases, a pure growth of
the same organism was obtained regzardless of the result of the
chenical test, It seems likely that patients who have
a focus of infection within their urinary tract and who are

numbers of

(0]

excreting bacteria in their urine, may vary th
orzanisns that ars excretea from time to time, The numbers
of bacteria in the voided urine could then alternate between
a figure below 100,000 organisms per millilitre and a figure
above this level, and the siznificance of a negative nitrite
result would be in doubt. A negative nitrite result could

then mean one of three things - that the urine was sterile,



that the urine contained organisns of a number below

100,000 per millilitre which were contaminants in the urine,

or that the urine contained organisms of a number below

100,060 per millilitre which were pathozens released from

n infective source within the urinary tract, and whose %

nambers might be found tolbe more than 100,000 per millilitre
&

if the urine were to be tested a few days or few weeks later,

is all chemical tests for bacieria in the urine are

A

designed to hbecoie positive at the accepted 'significant'
level of orzanism concentration, doubts nust be expressed
as, to the reliability of their use in screening prozraimes.
A positive chemical test is of wvalue, but a negative result,

of variable interpretation, would reguire a bacterial count

’,_I.
oA

indicate whether the bacterial level in the urine was

cf
G

poroaching the significant level, or whether it was so low

W

as to indicate that contamination was nore likely. L
bacterial counte have to te made to test the wvalidity of a
chemically negative result, there is little point in utilising
the chemical method.

If the cgncept of a varying bacterial excretion rate is
accepted, then a bacterial count should be done on all urines
in a screening programne, and the importance of the coant
assessed in relation to other factors, such as the sex, age,
and parity of the patient. In doubtful cases, repeat

urine testing would be necessary, or the repeat test could

be evaluated by a leucocyte count after the injection of a
febrile substance such as Fyrexal or Pyrasid (Padelt, I, et al.
1965), Alternatively, if laboratory facilities were
limited, screening programmes could be limited to those patients
considered to have an increased risk of harbouring an asympto-
matic bacteriuria, such as those with a repeated history of
_acute infections, elﬁerlj patients, young patients of high

parity, diabetics, and those who were pregnant,

The question of contamination of the urine specimen can



hles

be eliminated by the use of the suprapubic bladder puncture
( Beard, R.W. et al., 1965) , but this method, although
relatively simple in operation, would only be suitable for
the screening of a2 small number of patients at a hospital
department and has no place in domiciliary practice,. This
study has shown that patients can be relied on to carry out
Simple instructions prior to the collection of a mid-stream
sample, and contamination did not prove to be an important

cause of false positive results.

As a result of this study, a policy has been developed
in the author's Practice for the identification and treatment
of asymptomatic bacteriuria. A full screening programme,
using quantitative bacteriological methods will be started
when hospital laboratory facilities in the area can cope.with
the large number of urine specimens that would be obtained.
At present, screening is limited to patients attending ante-
natal and post-natal clinics, to diabetics, and to those with
a past history of repeated episodes of acute urinary tract
infection, and gquantitative bacteriological methods are used
rather than chemical tests. If bacteriuria is discovered,
or an acute infection proved by bacterial counts, a two week
course of an appropriate antibiotic is given and further urine
analysis is done two weeks after the end of the course of
treatment, and again four weeks later. If bothlthe follow-up
tests are negative the patient is screened six months later,
and a further course of treatment given if infection is again
discovered. all patients under the age of sixty years
who again relapse, and all those in this age group who have
persistently positive urines, are investigated more fully, in
particular with regard to intravenous pyelography, haesmoglobin,
blood film, and blood urea estimaticns; In the absence of
any surgically rem;diable pathology, treatment, preferably with
cycloserine, is“then continued on a long-term basis, until
three consecutiﬁe monthly urine specimens are found to be
negative. Zlderly patients are not routinely screened as

they are more likely to have an established infection which is
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more resistant to treatment, and it is more necessary to

detect and treat the younger patient who might otherwise

progress to an established pyelonephritis. Althouzh

this programme will fail to discover some who have a

symptomless bacteriuria, it is hoped that some reduction

will be made in the numbers of patients who would eventually

present with one or more of the complications of chronic

pyelonephritis,

for
Kr,
Bl
and
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APPENDIX

TATISTICAL METHODS

In experiments in clinical medicine, results are

complicated by the fact that variabdble faﬁtcrs such &8 sex,

age, height, weight, and others cannot be controlled, and
attention must be paid to several factors in assessing the
results, o two patients are alike, and no two react

in exactly similar fashion to disease or treatments, and it

is necessary to apply statistical methods to the interpretation
of fipures which may be influenced by a variety of variable

factors,

In this study, as many variables have been controlled
as possible by subdividing patients into age decades, into
the two sexes, or into parity groups, and then discussing
a varticular result in grouns which are, as far as possible,
conparable, Uhat cannot be controlled is that variations
in results might have occurred by chance, and, while the statistical
methods used cannot prove or disprove a result, they can indicate
how likely the resuit was due to chance and therefore how much

",

significance can be placed on it,

“here a single percentage result has been given, as in
the vercentage number of patients in each aze group showing -
bacteriuria, the Standard Urror (S.E.,) has been calculated to

show how far the sample value is liable to differ from the true

"

value in the population sampled (Bradford Hill, A.,1966, Trinciples

T I
of Hedical Statistics, 8, uhap. 10.)., The 5.E, is
estimated - : e » X q . <
S¥*" from the eguation 8.E, = ‘== vhere p is the
\

percentaze in one category, q is equal to 1CO- p , and n is

the number in the sample,

when a difference in percentages has been found from

two comparable samples, the 5.5. of the difference has been

estimnated from-the equation &.,8, = [p X d s Py where
I, N,




as before, p and g are the percentapges in each categery

Ll 3 2 El

and; ny and n, are Ghe pupkers % samples, It

2
c
.0
£t
o

is generally accevted that the observed di
siznificant if it exceeds twice the standard error but,
as this is only an approximate puide, the '"P' or IFrobability

o

daition., Th ‘Pl factor

timated in

¥
ju)
[$)
o
(@)
H
o
]
o
L]
Lt+]
(5]
(V)]
L]

btain

(W]
(]

is estimated from the fizure d by.dividing the

observed difference in nercentazes by the standard error

of this difference, fron the normal distribution
tables, a value for this figure is obtained, which, when
subtracted from unity gives the Probability factor. The

generally accepted significant walue for 'P! is 0.05, which

-

rmeans that the variation would have been obtained as a

0}

resnlt of the play of chance, once in twenty samples, end
although any critical wvalue for 'P' can be adopted, this
is5 the value that has been used in this study. The
degree with which the estimated 'P' factor differs from
C.05 gives a more accurate estimation of the siznificance
of the result (Bradford Hill, 4., 1966, TPrinciples of
lMedical Statistics, 8, Chap. 12; Documenta CGeigy, 1962,

pps. 28-29.).

When a series of figures have tc be interpreted, as
in the incidence of bacteriuria with age or with parity, the
chi-squared test is applied. Two steps are required,
firstly to test whether the numbers in each group vary from
each other in a way that would have been unlikely to have

risen by chance, and secondly to test the significance of
an observed progression of the figures, Having found
that the figures do differ from each other in a significant
manner, the order or trend of the figures is then evaluated
and the 'P' factor estimated. Again, this test only
gives an assessment of how likely the progression would
have arisen by chance ( Bradford Hill, A., 1966, Principles

of Medical Statistics, 8, Chap. 1k.).

In the estimation of the standard error, the numbers

in the sample are important. With percentages in the



e B

25 to 75 range, the S5.E, estimation is accurate for samples

of 30 or more, but if the percentages are outwith this range
larger samples are required to maintain accuracy.  With
small numbers, as in the estimation of the results of

treatment in the two small groups numbering seven and seven-—
teen patients, the exact treatment of the four-fold table

has been applied using Yate's correction, and this affords

an accurate method of estimating the 'P! factor ( Bradford
Hill, A., 1966, Principles of Medical Statistics, 8,

Chap. 14 ; Fisher, R.A., 1944, Statistical methods for nesearch

workers, 9, Chap. & J.



=G

"\1;|!"|P'

REFERENCES
Beard, R.W., et al., (1965), Lancet, 2, 610,
Bechgaard,P,, and Jansen, K.,F., (1943), Nord. Med,, 20, 213&
Boshell, B.R., lacLaren, J., and Metcalf, J., (1962) , Surg.
Gynec,, & Obst., 5383. ‘
Bradford ¥ill, A., (1966) , Principles of Medical Statistics, 8,
The Lancet, London.
British Medical Journal, (1964), 2, 1215
Brumfitt, W., (1964), Proc. roy. Soc. Med.,, 57, 1121,
Bulger, R.J., and Kirby, W.M.M., (1963), Arch. intern, Med.,
it2,  7he.
Campbell, ., (1951), Clinical raediatric Urology, saunders, rhil,
Cattell, W.R., and Lefford, M.d., (1963), Brit;imeds:,Jd.j'L, 97,
Chard, T., and Cole, P,G,, (1963), Lancet, 2, 326,
Coleman, P.N., and Taylor, 3., (1949), J. Clin. Path,, 2, 134,
Cruickshank, R,, (1965), lledical Microbiology, 11, 563,

Cruickshank, J., and toyes, J.M., (191%), Brit. med. J., 2, 712.

Diem, K,, (1962), Documenta Geigy, 6, Geigy Hanufacturing Co.
Hanchester.,

Deutch, M., and Jespersen, H.G,, (1964), Acta. lied. Scan., 175, 191.
Dontas, A,G,, Papanayiotou, P., Marletos , 8., Papanicolaou, IH.,
and Economou, F.,, (1966), Lancet, 2, 305.
Dunn, P.M., Hine, L.C., and MacGGregor, M.E., (1964), Brit. med. J.
TEE a8, '
Blliocty WolA., and Sleigh, J.D,, £1963), Brit, med. J., 1, X142,
Finnerty, F.A., (1956), J. Amer. lMed. 4ss., 161, 210,
Fisher, R.A,, (1944), Statistical lethods for Research 'forKers,
9, CQCliver and Boyd, Edinburgh,
Fry, J., Dillane, J.B., Joiner, C.L., and ¥illiams, J.D., (1962),
Lancet, 1, 1318.
Callagher, D.J.A,, Hontgonery, J.%., and North, J.D.K., (1965),
Brdt. meds Je, 3, 622,
Guze, L.B., and Kalmanson, G.M., (1963), Amer, J, Med. Sci., 246, 691,
fcdson, C.J., and Viilson, S., (1955}, Brit. med. J., 2, 191.
Hughes, J., Coppridge, .M., and Roberts, L,C., €1958),
ToenT, . 80,0 D5 ,
Kahler, R.L.,, and Guze, L.B., (1957), J. Lab. & Clin. led., &9, 93%.



- 100 -

), Amer. J. Med., 18, 76k,
5)y Tr., A, Am, Physicians, 69, 59,

Kass, B.H., (1957), &rch, Intern. Hed., 100G, 709,

Kincaid-Smith, P,, Bullen, M., Mills, J., Fussell, U,,
Huston, N., and Goon, ¥.,, (1964), Lancet, 2, 61,

Kleeman, C.R., Hewitt, ¥.L., and Guze, L.B., (1960), Medicine
(Baltimore), 39, 3.

Enight, V., Draper, J.W., Brady, Z.A., and Attmore, C.A,, (1952),
Antibiotics & Chemother., 2% S5 "

Kubik, M.M., and Datta, K., (1961}, Brit. J. Urol., 33, 267.

Kunin, C.M., (1965), Current Therapy, Saunders, Philadelphia, 364,

Kunin, C.M., Deutscher, R,, and Paquin, A,, (1964), Medicine
(Baltimore), 43, 91, '

Lancet, (196%), 2, 177.

Landes, R.R., Lyon, E.W., Burch, J.F., and Davilla, J.M., (1960),
Js Brold,, 83, 490,

Layton, R., (1964), J. Obstet. Gynaec, Brit. Cwlth,, 71, 927.

Loudon, I.S8.L., and Greenhalgh, G.P., (1962), Lancet, 2, 1246,

MacDonald, R.A., Levitin, H,, Mallory, G.X., and Kass, E,H,,
(1957), New Engl. J. Med., 256, 915. |

McGeachie, J., (1966), Brit, med. J., 1, 952,

Manfield, J.S., Mallory G.XK., and Ellis, L.B., (1943), New Engl.
Jd. Med., 229, 387.

lestitz, P,, lacIntosh, W.G., and Sleigh, J.D., (1965),
Practitioner, 195, 328,

Mond, N.C., (1964), Proc, roy. Soc. HMed., 57, 43119,

Mond, N.C., Percival, A,, Williams, J.D., and Brumfiti, W.,

(1965), Lancet, 1, 51k,

0.y Armstrong, D., Pion, R.J.y Deigh, R,, and Hewitt, W.,L.,
(1963), Am. J. Obstet. & Gynec., 85, 511.

Murdoch, J.MeC., (1963a), Manchester lled, Cazette, 42, @&

xlO:"’l"O”l

Murdoch, J.MNcC. n Trends in Gyn log; 3 o1,
doch, , (1963b),Modern Trends in Gynaecologzy, 3, 101
Mardoch, J,lcC,, S8leigh, J.D., and Frazer, S.C., (1959),
Brit, med. J., s
Padelt, H., et al,, (1965), Kinderartzl. Prax,, 35, 155;
m
A iy

-

Peters, J.P., Lavietes, P.H,, and Zimmerman, HI.M,, (1936),

im.. J. Obstet. & Gynes., 32, 9ii,



- 101~

d., 36, 1017,

2

o

Saphir, 0., and Paylor, B,, (1952), Ann, Int, M

7l

Schaus, R,, (1956), J. Amer, Med, Ass,, 161,

o oo

=]

0z
Simmons, N.A., and Williams, J.D., (1962), Lancet, 1, 1267.

Seneca, ., (1966), J. Amer, Med. Ass,, 195,

Sleigh, J.D., Robertson, J.G., and Isdale, M.H,, (196%4),
J. Obstet. Gynaec, Drit. Cwlth., 71, 7&.

Sleigh, J.D.y (1965), Brit, med., J., -1, .765.

Smith, L.G., Thayer, %.R., Malta, E.M., and Utz, J.P., (1961),
Ann, Intern, Hed., 5%, 66,

Steers, L., and Jackson, F.¥W., (1963), Lancet, 1, 1267.

Stuart, K.L., Cunmins, G,T,M., and Chin, W.A., (1965),
Brit, med. J., 1, 554,

' Syme, J., Sleigh, J.D., Richardson, J.E., and Murdoch, J,McC,
C1961),  Brit. J. Urol., 33, 261,

Turner, &.C., (1961), Lancet, 2, 1062,

Williams, J.D., and Simmons, N.A., (1963), Lancet, 1, 1573,

Williams, J.D., Leigh, D.A,, and Rosser, E.apI., (1965),

: J, Obstet. Gynaec, Brit. Cwlth.,, 72, 3.

Williams, D.I., (1965), Brit.med.d., 1, 1043,

Wilson, C., (1966), Price's Textbook of Practice of Medicine,
10, 852, Oxford Univ. Press, London.

Wood, E.C,, Pinkerton, J.E.M., and Calman, R.M., (1960),

Brite med.  Jdog. I, 96k,



