
Genitourin Med 1987;63:380-383

Leucocyte esterase test as rapid screen for
non-gonococcal urethritis
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SUMMARY The two standard tests for the initial diagnosis of non-gonococcal urethritis (NGU),
microscopic examination of gram stained urethral smears and the two glass urine test, have the
disadvantage of being insensitive and subjective. The leucocyte esterase test detects enzymes specific
to polymorphonuclear leucocytes and can therefore be used as a sensitive indicator of pyuria. This
study sought to evaluate its use as a rapid, sensitive, and non-subjective method of screening for
NGU.
Of the 81 men with urethral symptoms in the study group, 26 had more than 5 poly-

morphonuclear leucocytes per high power field (x 1000) and all 26 were leucocyte esterase test
positive; whereas 55 had fewer than 5 polymorphonuclear leucocytes per high power field, but 29
(53%) of them had a positive leucocyte esterase test result. In addition, 25 patients in the study
group yielded Chlamydia trachomatis on culture. Of these 25, 24 (96%) were leucocyte esterase test
positive, whereas only 11 (44%) were Gram stain positive.

All 40 patients in the control group (without urethral symptoms or signs) were leucocyte esterase
test negative.
The leucocyte esterase test is thus a rapid, sensitive, and non-subjective screening aid in the

diagnosis ofNGU.

The incidence of non-specific genital infection is in-
creasing in patients attending genitourinary medicine
clinics in England and Wales.1 Non-gonococcal ure-
thritis (NGU) accounts for an appreciable proportion
of non-specific genital infection in men. Chlamydia
trachomatis is isolated in about 35% to 55% of pa-
tients with NGU.23 The isolation of chlamydiae in
cell line culture is still accepted as being the most
definitive evidence of the presence of chlamydial in-
fection, although more recently introduced tech-
niques, such as the flourescein labelled monoclonal
antibody test for detecting C trachomatis elementary
bodies, have the advantage of being more rapid.4 In
most departments of genitourinary medicine in the
UK, however, the initial diagnosis of NGU depends
on the interpretation of a Gram stained urethral
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smear and the two glass urine test. These methods
have the disadvantage of being subjective, insen-
sitive,5 and relatively time consuming.

Recent work suggests that pyuria is a sensitive indi-
cator of urethritis.'-7 Advances in urine analysis
have also provided several new techniques for de-
tecting pyuria,5 8 9 but most of these are time con-
suming and expensive. Esterases are leucocyte specific
enzymes,'0 however, and their activity has been
found to correlate closely with chamber counts of
polymorphonuclear leucocytes. ` A test that detects
urinary esterases should therefore be ideal for de-
tecting pyuria and thus for screening for patients with
NGU. A strip test (Boerhinger-Mannheim, Lewes,
East Sussex) capable of detecting esterase activity in
urine has been introduced. This study aimed at evalu-
ating it as a method of screening for NGU.

Patients and methods

We studied 81 unselected heterosexual men aged 15 to
70 attending the department of genitourinary medi-
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cine, Manchester Royal Infirmary, in April to August
1986 complaining of urethral symptoms (discharge,
dysuria, or both). None had received antibiotics dur-
ing the previous three months. The control group
consisted of 40 heterosexual men attending the clinic
who did not have urethral symptoms or signs.
The patients had not passed urine within two hours

before being examined, although the exact time be-
tween clinical examination and passing of urine was
not recorded in each case. All patients were examined
for the presence of urethral discharge before and after
gentle massage of the urethra. A swab (Exogen Ltd,
Glasgow, Scotland) was inserted 2 or 3 cm into the
anterior urethra, removed, and rolled over an area of
1 x 2cm on a glass slide as well as on to Thayer
Martin selective medium. The slide was stained by
Gram's method, examined for the presence of Gram
negative intracellular diplococci, and then scanned
under low power to identify the area of greatest poly-
morphonuclear leucocyte concentration. This area
was then examined with an oil immersion lens, and
the mean number of polymorphonuclear leucocytes
per high power field ( x 1000) counted for five fields.
A polymorphonuclear leucocyte count of 5 or more
per high power field was taken as indicating NGU.14
Material from the anterior urethra was also examined
by wet mount microscopy for Trichomonas vaginalis
and yeasts.

Specimens for the culture of C trachomatis were
collected by inserting a swab (Exogen) 4 to 5 cm into
the anterior urethra, rotating it, and then placing it
into a vial containing phosphate buffer.15 Isolation of
C trachomatis was carried out in cycloheximide
treated Mcoy Cells, and inclusions were identified us-
ing an indirect immunofluorescent staining technique
after incubation for 60 to 70 hours.16 17

Facilities for the culture of Ureaplasma urealyticum
were not available for this study.

After the swabs had been taken, segmented urine
specimens (first and second voided bladder urine)
were obtained using a standard technique,7 and were
examined for the presence of sinking threads or haz-
iness, or both. In segmented urine specimens collected
by this technique, sinking threads or haziness in the
first specimen and clear urine in the second specimen
were taken to be indicative of urethritis.
The leucocyte esterase test was then performed on

both urine specimens. A plastic strip fitted at one end
with a filter paper pad containing indoxyl carboxylic
acid ester was dipped briefly (no longer than one sec-
ond) into the urine specimen. The test zone was com-
pared with a colour scale at 60 seconds, and equivocal
results were checked at 120 seconds. Leucocyte ester-
ase catalyses the hydrolysis of indoxyl carboxylic acid
ester to indoxyl, which then reacts with a diazonium
salt to produce a purple colour," 18 indicating a pos-

itive result. This result is independent of cell lysis.
Patients were considered to have NGU if leucocyte

esterase test results were positive for first and negative
for second voided bladder urine specimens.

In patients for whom a diagnosis had been made,
standard treatment regimens were instituted, contact
tracing performed, and tests for cure carried out after
completion of treatment.

Standard serological tests for syphilis were per-
formed on all patients.

Results

The study and control groups were demographically
similar. All routine tests, other than those directly re-
lated to NGU, gave negative results in the study
group. Two patients in the control group had positive
C trachomatis cultures, but other screening tests were
negative.

Table 1 shows the results of the various tests. Only
26 of the 81 patients in the study group had more than
5 polymorphonuclear leucocytes per high power field
( x 1000) in their urethral smears stained by Gram's
method. All 26 of these patients had positive leuco-
cyte esterase test results.

Table 1 Results ofdiagnostic tests in 81 patients with
urethral symptoms

Diagnostic test No (%) positive No (%) negative

Gram stained smear 26 (32) 55 (68)
Two glass urine test 32 (40) 49 (60)
Leucocyte esterase test 55 (68) 26 (32)
Chlamydia trachomatis

culture 25 (31) 56 (69)

Of the 55 patients in the study group whose ure-
thral smears had fewer than 5 polymorphonuclear
leucocytes per high power field, and who would there-
fore not be diagnosed as having NGU by usually
accepted criteria, 29 (53%) had positive leucocyte
esterase test results. All 29 had urethral symptoms,
and 13 had definitive evidence of a positive urethral
culture of C trachomatis.
On clinical examination 36 patients had a urethral

discharge and 15 of them yielded C trachomatis cul-
tures. All 36 had positive leucocyte esterase test re-
sults. Of the 45 without a clinically obvious discharge,
19 were leucocyte esterase test positive, and eight of
these patients yielded C trachomatis.
On the basis of the two glass urine test, 32 (40%) of

the study group had urethritis, and all had positive
leucocyte esterase test results. Of the 49 patients with
a negative two glass urine test result, 22 had positive
leucocyte esterase test results, and 13 of these 22
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yielded C trachomatis.

Table 2 shows that of the total of 25 patients yield-
ing C trachomatis, 24 had positive leucocyte esterase
test results, whereas only 11 had positive Gram
stained urethral smears.
Although none of the 40 patients in the control

group had a positive leucocyte esterase test result in
either first or second voided bladder urine specimens,
two yielded C trachomatis on culture.
None of the patients with urethral symptoms had

positive leucocyte esterase test results for first voided
bladder urine specimens.

Table 2 Relation between 25 positive cultures ofChlamydia
trachomatis and the other diagnostic test results

Diagnostic test No (%) positive No (%) negative

Culture for C trachomatis 25 (100) 0
Leucocyte esterase test 24 (96) 1 (4)
Gram stained smear 11 (44) 14 (56)

Discussion

Since its introduction, the leucocyte esterase test strip
has been used to diagnose upper urinary tract infec-
tions,13 19 20 and to screen peritoneal fluid in the early
diagnosis of peritonitis.2 1 Leucocytes contain several
esterases that are not present in serum, urine, or kid-
ney tissue.10 Leucocyte esterase activity is not
influenced by urinary pH, proteins, underlying renal
disease, altered renal function, or commonly used
drugs,1 1 and has been found to relate closely to cham-
ber counts of polymorphonuclear leucocytes. 1 These
features would appear to make the leucocyte esterase
test ideal to detect pyuria, and consequently to screen
patients for NGU.

In this study we found that the leucocyte esterase
test identified all 26 patients with a positive urethral
smear, and also provided a positive diagnosis of ure-
thritis in 29 (53%) of 55 patients with negative
smears. Of these 29 men, 13 had positive C tracho-
matis cultures. These results are similar to those of
Desai and Robson, who also noted that 45% of
patients diagnosed as having NGU on microscopic
examination of urine had fewer than 4 poly-
morphonuclear leucocytes per high power field (x
1000) in Gram stained urethral smears.8

In the present study, 36 (65%) patients had urethral
discharge and each had a positive leucocyte esterase
test result. This supports Swartz's conclusion that any
urethral discharge is objective evidence of NGU. Not
all men with NGU have a urethral discharge, how-
ever.2 In addition to these 36 patients, a further 18
without urethral discharge were identified as having

NGU on the basis of the leucocyte esterase test. None
of these had more than 5 polymorphonuclear leuco-
cytes per high power field ( x 1000) in Gram stained
urethral smears, but nine had positive C trachomatis
cultures.
Naked eye examination of 81 first voided urine

specimens showed haziness or sinking threads, or
both, in 32 patients (table 1). All had positive leuco-
cyte esterase test results. Naked eye examination,
however, failed to indicate pyuria in 22 more patients
who had positive leucocyte esterase test results. C tra-
chomatis was isolated from the urethras of 13 of these
22 patients. Again the leucocyte esterase test
appeared to be more accurate than the two glass urine
test in detecting urethritis.
Of the 25 patients who had C trachomatis positive

cultures, 24 had positive leucocyte esterase test re-
sults, whereas only 11 had positive Gram stained ure-
thral smears (table 2). The accuracy of the leucocyte
esterase test (24/25, 96%) thus appears to be appre-
ciably greater than that of urethral smears stained by
Gram's method (11/25, 44%) in screening for C tra-
chomatis positive urethritis.
Of the 40 patients in the control group who were

free of urethral signs or symptoms, two had positive C
trachomatis cultures. The leucocyte esterase test failed
to give positive results in these two cases. This seems
to be at variance with other studies in which asymp-
tomatic patients with positive C trachomatis cultures
showed the presence of pyuria.5 9 24 The absence of
signs and symptoms probably reflected a low level of
urethral inflammation and, as the leucocyte esterase
test depends on the presence of at least a minimal
inflammatory response, may explain these false nega-
tive results. This does, however, indicate a limitation
of the leucocyte esterase test.

Early consultation and a relatively short interval
between examination and last passing urine probably
accounts for the low proportion of patients with pos-
itive Gram stained urethral smears and demonstrable
urethral discharge seen in this study. These two fac-
tors are less important in the leucocyte esterase test,
as it detects even minimal pyuria. It is thus a more
sensitive screening test in such circumstances, and its
use may obviate the need for repeat visits to give early
morning specimens. Simmons showed the importance
of treating patients at their first visit, as 10% of his
patients failed to return for their follow up ap-
pointments.25
The leucocyte esterase test cannot, however, re-

place the Gram stained urethral smear, as the latter is
necessary to exclude Gram negative intracellular
diplococci. This study showed that the leucocyte es-
terase test, in conjunction with the urethral smear
stained by Gram's method, provides a simple screen-
ing test for NGU. The leucocyte esterase test, with its
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96% sensitivity, identifies on their first visit almost all
patients who need treatment for NGU, thereby pre-
venting delay in treatment and contact tracing and
any unwanted sequlae.26

We thank Drs KR Haye, TK Chatterjee, and FH Chowd-
hury, consultants in genitourinary medicine, for allowing
access to their patients and Mr R Speakman, charge nurse,
for his help in collecting urine specimens. We also thank
Boehringer-Mannheim for providing the leucocyte esterase
test strips.
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