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Diagnostic accuracy of biopsy urease tests for Helicobacter
pylori infection in the gastric antrum and body
H. H. GILL, H. G. DESAI, P. MAJUMDAR, P. R. MEHTA, S. R. PRABHU

ABSTRACT
Background. The biopsy urease test detects preformed

urease in Helicobacter pylori and has excellent sensitivity and
specificity for antral biopsies. Similar conclusions cannot be
made for biopsies from the body of the stomach as data are
scant.

Methods. Endoscopy was performed and biopsies taken
from the antrum and body ofthe stomach of302 patients with
dyspepsia to judge the diagnostic accuracy of Christensen's
urea and campylobacter-like organism tests.

Results. The sensitivity and specificity of Christensen's
urea test (n=200) was 97% and 92% for the antrum, and
34% and 85% for the body respectively. The campylobacter-
like organism test (n=102) had a 100% sensitivity and
specificity for the antrum and a 97% sensitivity and 100%
specificity for the body. It was also positive in 97% (31132)
and 90% (27/30) of patients at 10 minutes and 30 minutes
when the colonization was dense (grade 3), and 90% (27/30)
positive at 1 to 3 hours when the density of the organisms was
graded as 2. All tests positive at 24 hours (10/10) had
densities of grades 1 and 2.

Conclusions. The Christensen's urea test has excellent
sensitivity and specificity in the antrum, but its sensitivity in
the body is poor because of a low density of organisms. The
campylobacter-like organism test is more sensitive and
specific than the Christensen's urea test, especially in the
presence of low bacterial numbers and its rapidity correlates
well with the density of organisms.

INTRODUCTION
Helieobaeter (Campylobaeter) pylori (H. pylori) is a
gram-negative micro-aerophilic bacillus that produces
large quantities of urease. 1-3 The organism is thought to
playa major aetiological role in chronic type B gastritis=
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and also a dominant role in duodenal ulcer relapse.V
Although there are various methods, 1-3 the biopsy urease
test is the most widely used to diagnose H. pylori infection
in the gastric antrum 7-10 because it is simple and quick to
perform, and has a high degree of sensitivity and specificity.
There is, however, a paucity of data on the sensitivity and
specificity of this test when biopsy specimens are obtained
from the mucosa of the body of the stomach.

Observations on the presence of H. pylori in the
mucosa of the gastric corpus are important (i) to study the
relationships between H. pylori, acid secretion and serum
gastrin, (ii) to document clearance of H. pylori from the
body (after treatment) as recrudescence of infection
may occur from surviving organisms, (iii) to document the
low incidence of H. pylori in pernicious anaemia" and
postoperative gastritis.F and (iv) to avoid a false-nega-
tive biopsy urease test in the antrum due to intestinal
metaplasia. Christensen's urea test (CUT) and the
campylobacter-like organism (CLO) test are frequently
used to detect H. pylori; large quantities of preformed
urease in H. pylori convert urea to ammonia which
changes the colour of the medium indicating the presence
of H. pylori.

We investigated (i) the sensitivity and specificity of
these tests for detecting H. pylori in the antrum and body
mucosa, and (ii) studied the relationship between the
density of H. pylori on histology and the CUT and CLO
results.

SUBJECTS AND METHODS
Three hundred and two patients with dyspepsia, who had
no history of taking antimicrobials, H2 receptor
antagonists or bismuth compounds in the preceding
4 weeks, underwent endoscopy and biopsy. Two biopsies
were taken from the antrum within 5 em of the pylorus
and 2 from the body proximal to the incisura. One biopsy
from each site was sent in formol saline for histological
examination; the other was innoculated immediately in
the CUT in the first 200 patients and in the CLO test
(Delta West, Australia) in the subsequent 102 patients.
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CUT was prepared as a slant (composition: peptone
1 g/L, KH2P04 2 g/L, NaCl 5 g/L, urea agar 20 g/L,
glucose 10 g!L and phenol red 0.02 g/L). The CLO test, a
commercial product, consists of an agar gel containing
urea, phenol red as a pH indicator, buffers and a bacterio-
static agent in a sealed plastic slide. Both the CUT and the
CLO tests were incubated at 37°C and a colour change
from yellow to pink up to 24 hours was considered to be
positive. CLO test readings were also taken at 10 and
30 minutes, and 1,3 and 24 hours.

Histology
A histopathologist who was unaware of the CUT and
CLO results examined paraffin embedded sections of the
biopsy specimens. These were stained with haematoxylin
and eosin to document gastritis and with the Warthin-
Starry stains to grade the density of H. pylori. Grading
was done according to the following system:
O-No characteristic bacteria
1-0ccasional spiral bacteria
2-Scattered bacteria in most high power fields or

occasional groups of bacteria
3-Numerous bacteria in most high power fields

RESULTS
The overall prevalence of H. pylori in our patients with
dyspepsia was 61% (186/302). Comparison of the CUT
and Warthin-Starry stain was possible in 398 biopsy
specimens (200 antrum, 198 body) (Table I). Analysis of
antral biopsies revealed false-positive and false-negative
rates of 5% (6/123) and 6% (4/72) respectively. Analysis
of the biopsies from the body revealed false-positive and
false-negative rates of 10% (6/61) and 75% (103/137)
respectively. H. pylori density on histology was grade
1 or 2 in 84% (90/107) of all the false-negative biopsies
(antrum and body).

The correlation of the CLO result with the density of
H. pylori in the antrum and body is shown in Table II.
There were no false-positive or false-negative results in

Sensitivity Specificity

CUT (A) 97 92
CLO (A) 100 100
CUT (B) 34 85
CLO (B) 97 100

_ CUT (A) _ CLO (A) 0 CUT (B) ~ CLO (8)

FIG. 1. Accuracy of the two biopsy urease tests for the
antrum (A) and body (B)
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TABLEI. Comparison of CUT result with density of H. pylori in
antrum and body

Grade of H. pylori False- False-
(histology) positive negative

n(%) n(%)
0 2 3

Antrum
CUT positive (128) 6 18 50 54 6/128 (5) 4172(6)
CUT negative (72) 68 4 0 0

Body
CUT positive (61) 6 41 10 4 6/61(10) 103/137 (75)
CUT negative (137) 34 53 33 17

TABLEII. Comparison of CLO result with density of H. pylori
in antrum and body

Grade of H. pylori False- False-
(histology) positive negative

n(%) n(%)
0 2 3

Antrum
CLO positive (58) 0 3 9 46 0/58 (0) 0/44 (0)
CLO negative (44) 44 0 0 0

Body
CLO positive (56) 0 11 21 24 0/56 (0) 2/46 (4)
CLO negative (46) 44 2 0 0

TABLEIII. Rapidity of CLO test correlated with density of
H. pylori on histology

CLO test positive Grade of H. pylori (histology)

Time n 2 3

10minutes 32 0 1 31 (97%)
30 minutes 30 1 2 27(90%)
1 to 3 hours 30 3 27 (90%) 0
24 hours 10 3 7 0

the antrum and there were 2 false-negative but no false-
positive results in the body. The accuracy of the CUT and
CLO tests in the antrum and body is shown in Fig. 1.
In the antrum, the CUT and CLO tests had comparable
sensitivity (97% v. 100%) and specificity (92% v. 100%).
In the body, there was a statistically significant difference
between the sensitivity of the two tests (34% v. 97%;
p<O.OOl).

Comparison of the rapidity of the CLO test with the
density of organisms (Table III) revealed that 97% (31132)
and 90% (27/30) of the CLO tests positive at 10 and
30 minutes respectively, had a density of H. pylori of
grade 3 and 90% (27/30) of the tests positive between
1 and 3 hours had a density of grade 2. All CLO tests
positive at 24 hours (10/10) had densities of grade 1 or 2.

DISCUSSION
Numerous studies have established that the biopsy urease
test is both sensitive and specific in the diagnosis of H. pylori
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infectionl=" and now various modifications'<" are being
made to increase its speed of execution with variable
results. The majority of these studies have been on speci-
mens obtained from the gastric antrum and there have
been none on those of biopsies obtained from the body of
the stomach. Our results indicate that while the CUT and
CLO tests are highly sensitive and specific for detecting
H. pylori in antral biopsies there is a significant difference
in the sensitivity of the CUT and CLO tests when biopsies
are obtained from the body mucosa (Fig. 1). Previous
studiesv'? suggest that H. pylori infection may be patchy
although Morris et al.20 state that the uneven distribution
of H. pylori may result from variations in bacterial numbers
within antral biopsy specimens. In our study biopsies from
the body mucosa in which the density of H. pylori were
grades 1 and 2, were positive in 44% (41194) and 23%
(10/43) respectively with CUT (Table I), and in 85%
(11/13) and 100% (21121) respectively with the CLO test
(Table II). This suggests, as do Morris et al. ,20 that the
high false-negative rate of CUT in the body (75%), but
not of the CLO test, is due to a low bacterial population of
H. pylori and not due to patchiness of H. pylori infection.
Though other studies'-" have documented that the
number of bacteria determine the rapidity of the biopsy
urease test, our study demonstrates that in the presence
of low numbers of bacteria the sensitivity of CUT is poor,
but that of the CLO test is not.

A recent report" suggests that a positive CUT result
beyond 1 hour may decrease its specificity. Our observa-
tion of the 92% specificity of CUT at 24 hours does not
support this contention. The minimal false-positivity
obtained with the CUT (antrum 5%, body 10%) could
possibly be due to inadequate tissue obtained in those
samples stained with the Warthin-Starry stain; our
reference method has comparable sensitivity with
culture1,IO,19,20 the 'gold standard' for the diagnosis of
H. pylori infection.

Our observations reveal that the density of H. pylori
is a determining factor in the rapidity of the CLO test; the
larger the bacterial population the faster is the CLO test,
and the smaller the bacterial population the slower is
the CLO test. Similar observations have been made by
others.I-?

We conclude that both CUT and CLO tests are highly
sensitive and specific for the diagnosis of H. pylori infec-
tion from antral biopsies of untreated individuals. The
CLO test should be preferred over the CUT for detecting
the presence of H. pylori in the body and we recommend
that other diagnostic methods, namely CLO, histology
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and bacterial culture, should be preferred over CUT
when assessing the efficacy of treatment.
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