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Significance of microhaematuria in young adults

P FROOM, J RIBAK, J BENBASSAT

Abstract

The medical records of 1000 asymptomatic male air force
personnel were examined retrospectively for the results
of 15yearly-examinations of urinary sediment. The study
covered the, period 1968-82, beginning with the subjects
aged 18-33 years. The cumulative incidence of two to four
or more red blood celis per high power field found at one

or more examinations was 38-7% after an average of 12-2
yearly examinations per person. In 161 subjects two
to four or more red blood cells per high power field
were found at two or more yearly examinations within
a five year period.
Intravenous pyelography in 58 cases disclosed asympto-

matic nephrolithiasis in six. Cystoscopy performed in
11 cases identified one patient with urethritis, one with a

vesical calculus, and one with transitional cell carcinoma
of the bladder. Two years before diagnosis the patient
with carcinoma had had a single transient finding of 10-12
red blood cells per high power field which was not in-
vestigated further. Cystoscopy was performed after an

episode of macroscopic haematuria. Renal biopsy in one

subject with recurrent microhaematuria and trace pro-
teliirla disclo*ed focgl glomerilonephritis. None of the
remaining subjects with microhaematuria developed
hypertension or proteinuria, and at the end of the study
period all were active and free of urinary symptoms.
The observed cumulative incidence of urological

neoplasms at 15 years (0 1%) was consistent with that ex-

pected in Israeli men aged 18-40 (009%). Hence micro-
haematuria detected during a screening examination
probably should not be regarded as a specific sign of a

significant lesion and does not of itselfwarrant urological
investigation in adults aged 40 or less.

Introduction

There is general agreement that asymptomatic isolated micro-
haematuria in adults warrants urological investigation including
intravenous pyelography and cystoscopy.'-9 Serious urological
lesions have been reported in 5%,1 20%,I 14 2%,3 and 11%4 of
patients referred1for microhaematuria. It has therefore been
recommended that "any red blood cell seen in a centrifuged
specimen of urine be considered significant" and that a complete
investigation into its cause is-mandatory.5 Urological investiga-
tion, however, fails to disclose the cause of isolated micro-
haematuria in many if not most cases,2 4 10 and for these patients
kidney biopsy"-'5 and biannual intravenous pyelography and
cystoscopy have been recommended.5 Others argue that kidney
biopsy seldom leads to alterations in management of isolated
microhaematuria and suggest follow up without biopsy.7 "'5
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The number of red blood cells excreted is thought not to be re-
lated to the severity of the lesion.1-3 5Hence we have no criteria
with which to identify patients with microhaematuria in whom
the probability of a significant lesion is low enough to justify
exemption from investigation.'
Few reports examine the incidence of urological lesions in

young adults with microhaematuria. Greene et all found that
the incidence of urological abnormalities in patients with micro-
haematuria increased from 27-3% in those aged 30 or less to 83%
in those aged 70 or more. They found no urological neoplasms
among subjects with microhaematuria younger than 50.1
Carson et al reported that 38 out of 40 significant urological
lesions associated with microhaematuria occurred in patients
aged 50 or more.2 On the other hand, out of 22 patients aged 18-
41 with isolated microscopical haematuria, four had lesions re-
quiring surgical correction, including one case of asymptomatic
papillary carcinoma of the bladder. The author concluded that
"hematuria in a young man warrants a prompt, complete, uro-

logic investigation."9
Opposite conclusions were reached in separate surveys of

895416 and 607017 schoolchildren. The prevalence of isolated
microhaematuria was 4 1% in one or more of four examinations"
and 0-5% in two of three examinations.'7 Comparison of these
figures with the yearly mortality of renal disease suggested that
almost all of these children had either no renal disease or a self
limiting condition. The authors concluded that in children "the
presence of red cells is usually not significant, early inclusion of x
ray and urologic investigation is not warranted,,"'6 and "renal
biopsy is not indicated for microhaematuria alone."''7
These differences in recommendations for management of

microhaematuria may be due to differences either in age or

in nature of the populations studied. All studies reporting a high
incidence of urological lesions in patients with microhaematuria
were performed in referred adults. Those failing to show a high
incidence of lesions were carried out on unselected populations
of children. Microhaematuria in adults is more likely to be
associated with serious disease, because significant urological
lesions are rare in children" '7 and their incidence increases
with age' 18 (Central Bureau of Statistics, Ministry of Health,
Israel). Information derived from observations on referred
patients may have been distorted by selection bias.
The degree of diagnostic work up indicated for isolated micro-

haematuria detected in asymptomatic young adults during a

screening examination is uncertain. The question is whether we
should subject them to intravenous pyelography and cystoscopy
or risk missing a significant lesion. To answer this question we
have compared the cumulative incidence of microhaematuria and
of significant urological lesions in 1000 young adults examined
yearly for 15 years.

Subjects and methods

The medical files of a sample ofmen aged 18-33 in 1968 were selec-
ted using a random number sequence from the records of the Israei
Air Force. The files of subjects who had died during the survey period
1968-82 and those of 54 subjects who had had fewer than five consecu-
tive yearly examinations were excluded. None of the subjects had died
of urological or kidney disease. The remaining 1000 files were reviewed
and the following data compiled: results of urine analysis; blood pres-
sure; sedimentation rate; and, if available, results of intravenous
pyelography and cystoscopy, serum urea and creatinine concentrations,
and creatinine clearance.

Yearly examinations in the studied population averaged 12-2 per
person. All but 48 ofthe 1000 subjects were followed up throughout the
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15 years and seen during the last two years. The 15 year period was
subdivided into three five year periods. All subjects had completed all
yearly examinations in at least one five year period, 859 had had all
yearly examinations for at least two five year periods, and 411 had had
all 15 examinations. The degree of work up in cases found to have
microhaematuria had been at the discretion of individual physicians.

Urine analysis was carried out between 1968 and 1982 by five
experienced technicians. Within three hours after voiding, 10 ml
of the second morning urine sample was spun in tapered test tubes
at 1950 rpm. The supernatant was poured off and the remainder
(roughly 0-3 ml) mixed, placed on a slide, covered with a standard
glass slip, and examined with a x 40 plane objective and x 10 wide
field binoculars. Ten to 20 high power fields were examined and the
results expressed as a range of the most common values, as follows:
1-3, 2-4, 3-5, 5-8, and >8 red blood cells per high power field.

Results

The point prevalence of a finding of two to- four or more red blood
cells per high power field in 12 227 urine analyses in the 1000 men
was 5-2% and that of over eight red blood cells 1%. The cumulative
incidence of two to four or more red blood cells per high power field
during the 15 years was 38-7% (table I). In 161 subjects two to four
or more red"blood cells per high power field recurred on two or more
yearly examinations within at last one five year period. Mean follow up
after the onset of microhaematuria was 7-6 years, with 140 of the 161
subjects with recurrent microhaematuria being followed up for at least
five years.

Intravenous pyelography was performed in 58 subjects. A review of
their records showed that all of them had asymptomatic microhaema-
turia of two to four or more red blood cells per high power field on at
least two out of five consecutive yearly examinations. In general the
higher the grade of microhaematuria the more likely was intravenous
pyelography to be performed (table II). Urolithiasis was found in six of
these 58 cases. Two patients with urolithiasis were operated on even
though neither had signs of obstruction or recurrent infections. Two
remained asymptomatic, and the other two developed renal colic four
and seven years later.

Cystoscopy was performed in 11 cases. One patient who had a single
transient finding of 10 to 12 red blood cells per high power field was
found to have a vesical calculus. Another had urethritis. A third patient
had transitional cell carcinoma ofthe bladder. Two years before diagno-
sis this patient had had a single transient finding of 10 to 12 red blood
cells per high power field. Two months before diagnosis he complained
of macroscopic haematuria. Repeated examinations within two months
after that episode showed one to three red cells per high power field
on one occasion and no red cells on four occasions. Cystoscopy was
performed after a further episode of macroscopic haematuria. Two
years after diagnosis and surgery he was free of disease and had no
symptoms.

TABLE I-Cumulative incidence of microhaematuria in 1000 men followed up
for 15 years, by grade of microhaematuria and number of positive test results
within five consecutive yearly examinations

No of positive test results Red blood cells per high power field (equal or more)
in five consecutive
yearly examinations 2-4 3-5 5-8 Over 8

One or more 387 257 148 78
Two or more 161 107 59 15
Three or more 79 56 24 9

TABLE II-Incidence of asymptomatic urolithiasis in subjects with recurrent

rpicrohaematuria in whom intravenous pyelography was performed, by grade of
microhaematuria and number of positive test results within five consecutive
yearly examinations

Red blood cells per high
No of positive teat results power field (equal or more)

2-4 3-5 5-8 Over 8

rTotal cases 161 107 59 15
Two or more Intravenous pyelography performed 58 51 34 14

LUrolithiasis 6 5 5 2
rTotal cases 79 56 24 9

Threeor more Intravenous pyelography performed 45 30 14 9
IUrolithiasis 4 4 3 1
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Renal biopsy performed in one subject with two to four red blood
cells per high power field and traces of proteinuria at four out offive
examinations showed focal glomerulonephritis. Except for this man,
none ofthe subjectswithhaematuriadeveloped proteinuria. There were
no differences in erythrocyte sedimentation rates between subjects
with and without microhaematuria. Hypertension occurred in seven
subjects without microhaematuria but in none of those with micro-
haematuria. Serum urea and creatiine concentrations and creatinine
clearance were determnined in 16 ofthe subjects with recurrent micro-
haematuria and found to be normal. All other subjects with micro-
haematuria remained asymptomatic and without other evidence of
urological disease.

Discussion

The main finding of our longitudinal study was a high cumula-
tive incidence of microhaematuria on one or more yearly
examinations. Intravenous pyelography, cystoscopy, and kidney
biopsy were not performed in most of the subjects with micro-
haematuria. Nevertheless, we believe that urological malignancies
and serious progressive renal disorders were not missed, for two
reasons: firstly, our subjects were followed up for an average of
7-6 years after detection of microhaematuria; and, secondly, the
observed cumulative incidence of urological neoplasms (one
case per 1000) was consistent with the expected 15 year incidence
(0-09%) among the same age group in Israel (Central Bureau of
Statistics, Ministry of Health) and the United States.18
Asymptomatic subjects excrete red cells in the urine. Authors

employing direct red cell counts by haemacytometer have re-
ported that daily excretions of red cells in healthy people vary
from 30 000 up to 2 000 000.16 19-21 Similar to our results, authors
using the high power field method in studies of unselected
adults have reported "normal" values (95% of tested specimens)
of less than three red blood cells per high power field.21-"
Freni et al, however, concluded after a careful screening of 432
men aged 50 or more that the line between physiological and
pathological haematuria should be drawn, if at all, at eight red
cells per high power field.'9 Correlations between the results of
microscopical examinations of the urinary sediment (the high
power field method) and direct counts of red cells by haemacyto-
meter are reportedly poor.20 - The main causes for the relatively
low sensitivity and accuracy of the high power field method are
differences in the volume of the centrifuged specimen, volume of
discarded supernatant, thoroughness of mixing the specimen
before and after centrifugation and the width of the sediment
layered on the slide.26 27
Our findings should be interpreted with caution. They are

drawn from a rigorously selected sample ofyoung adults who may
not be representative of the general population. Nevertheless,
until the results of studies of unselected populations become
available some tentative conclusions are justified. We think
that the low specificity of isolated microhaematuria, the in-
accuracy of the high power field method, and the uncertainty
about the precise definition of pathological microhaematuria
preclude its efficacy as a screening test for urological malignan-
cies and progressive, treatable renal disease in adults aged 40
or less. Our findings argue against inclusion of renal biopsy and
cystoscopy in asymptomatic young adults with isolated micro-
haematuria. The recommendations in most textbooks5 8 of
urological investigation for all cases of rnicrohaematuria of any
degree probably derive from observations in referred individuals
aged 40 or more, in whom the prevalence of urological malignan-
cies is relatively high1 18 (Central Bureau of Statistics Ministry
of Health, Israel). Implementing these recommendationsin adults
aged 40 or less would have necessitated the inconvenience,
expense, anxiety, and morbidity of renal biopsy and cystoscopy
in up to 385 of our subjects in order to detect, at best, neoplasms
in 0-1 /% and benign, non-progressive renal disease in an un-
certain number of others.
Although detection of urothelial malignancies and pro-

gressive renal disease was extremely rare, silent stones were found
in 10-3% of the subjects with recurrent microhaematuria in
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whom intravenous pyelography was performed (table II).
The prevalence of silent urolithiasis in the general population
is unknown. It is therefore uncertain if and to- what degree the
finding of recurrent microhaematuria in an asymptomatic
young adult increases the probability of urolithiasis. Further-
more, the course of silent urolithiasis has not been studied. It is
therefore uncertain whether the benefit of its early detection and
management exceeds the morbidity, inconvenience, and cost of
intravenous pyelography in 10 young adults in order to detect
urolithiasis in one. We believe that until data on the prevalence
and natural history of silent urolithiasis become available,
persons aged 40 or less with asymptomatic microhaematuria
should be followed up without invasive investigations. Further-
more, we would not recommend screening for haematuria in
asymptomatic young men, since positive results do not justify
further work up or treatment.
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Electroconvulsive therapy: results in depressive illness
from the Leicestershire trial

S BRANDON, P COWLEY, C McDONALD, P NEVILLE, R PALMER, S WELLSTOOD-EASON

Abstract

Electroconvulsive therapy was investigated in a double
blind trial. Altogether 186 clinically selected patients
were referred to the trial, but 48 of these did not partici-
pate. According to the present state examination, 95 of
the remaining 138 patients fell into one of the classes of
major depression. Patients were randomly allocated to a
course of real or simulated electroconvulsive therapy.
Treatment was given twice a week with a maximum of
eight treatments. On the Hamilton depressive rating
scale the improvement in the group given real treatment
was significantly greater than that in the group given
simulated treatment both at two weeks (p=0 014) and at
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four weeks (p =00001). At follow up at 12 and 28 weeks
there was no difference between the treatment groups. At
the end of the four week trial consultants, who were blind
to the allocation of treatment, rated the patients who had
received real treatment as having made a significantly
greater improvement than the patients who had received
simulated treatment (p< 000005). Further- analysis
showed that electroconvulsive therapy was effective in
depression associated with delusions and in depression
associated with retardation.

Introduction

Although the Royal College of Psychiatrists was able in 1977 to
say that the evidence in favour of electroconvulsive therapy in
depressive states seemed incontrovertible,' serious doubts
continued to be expressed, not least by lay pressure groups, who
in some parts of the world achieved the abolition or serious
restriction of this treatment. Lamboum and Gill in a double
blind controlled trial compared unilateral brief-pulse electro-
convulsive therapy with simulated treatment and found no
significant difference in outcome.2 Freeman et al undertook a
study in which a control group received two "dummy" applica-
tions of electroconvulsive therapy before proceeding to a


