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Background: Accuracy of the most frequently used tests for diagnosing Helicobacter pylori infection in
patients with upper gastrointestina l bleeding of peptic origin is determined. Methods: Seventy-eight
patients with endoscopically-prove n upper gastrointestina l bleeding of peptic origin were included. The
presence of H. pylori was considered when observed from the histology or, if negative , when serology
and breath test were both positive. Accuracy of the rapid urease test was estimated in accordance with
results obtained with other diagnostic methods. Results: Lesions causing gastrointestina l bleeding were
56 duodenal ulcers, 13 gastric ulcers, 7 pyloric channel ulcers, 13 acute lesions of the gastric mucosa and
16 erosive duodenitis . H. pylori infection was present in 68 patients (87.2%). Forty-four patients had
received non-steroida l anti-in� ammatory drugs. The sensitivity /speci� city (%) of the diagnostic methods
was 48.5/100 for the rapid urease test, 91/77.8 for the breath test, 89.5/80 for serology and 86.3/100 for
histology. The prior consumption of proton-pump inhibitors and antibiotics induced false-negativ e results
in the rapid urease test and breath test, with no effect on serology and histology. Conclusions: The
prevalence of H. pylori infection in patients with upper gastrointestina l bleeding from peptic lesions is
high. Sensitivity of the rapid urease test for diagnosing H. pylori is low in this setting. Cases with
negative rapid urease test need the combination of two or more additiona l tests if diagnosis is to be
achieved. Cases with positive rapid urease test do not need further investigation for diagnosis .
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Gastroduodenal peptic lesions are the most frequent
cause of upper gastrointestinal bleeding (UGB) and
are responsible for more than 50% of cases (1).

Several etiological factors of peptic ulcer disease are known,
the principal one being Helicobacter pylori infection, which
has been identi� ed in more than 95% of duodenal ulcers and
in 70%– 80% of gastric ulcers (2–4), and use of non-steroidal
anti-in� ammatory drugs (NSAIDs) (5–7). It has been sug-
gested that the incidence of H. pylori is lower in patients who
present with UGB of peptic origin (8).

Since H. pylori eradication has been shown to decrease the
rate of recurrence of peptic ulcer disease, it is of interest to
determine the real incidence of H. pylori infection in patients
with UGB of peptic origin (9–13). Several tests are currently
available for the diagnosis of H. pylori infection. Invasive
tests include the rapid urease test (RUT), histological study
and culture of gastric mucosa; non-invasive tests include
serology and the urea breath test. RUT is the most commonly

used test but it shows a high rate of false-negative results (up
to 20%) in patients with UGB (14–16).

The aim of the present study was to assess the diagnostic
accuracy of the different diagnostic tests for H. pylori
infection in patients with UGB of peptic origin.

Patients and Methods

Between January 1999 and March 2000, 78 consecutively
admitted patients with UGB of peptic origin were enrolled in
the study. The Institution’s Ethics Committee approved the
protocol and informed consent was obtained from all patients.
A diagnostic endoscopy (Olympus GIF V2) was performed
within the � rst 24 h of admission. During oral endoscopy, we
took a sample from the antrum for RUT and two samples from
the antrum and corpus of the stomach for histological study.
Patients in whom the endoscopy and other diagnostic tests
could not be performed in this period of time, patients with
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bleeding oesophagitis and those with haemodynamic instabil-
ity that precluded further investigation, were excluded. The
use of proton-pump inhibitor (PPI) drugs and/or antibiotics in
the previous 7 days was not considered an exclusion criterion,
but these patients were evaluated separately. Diagnostic tests
for identifying H. pylori were performed as follows:

(a) A sample of mucosa from gastric antrum obtained
during endoscopy was immediately introduced into a com-
mercially available diagnostic media for RUT (CLOtest1,
Ballard, USA) that had been previously heated to room tem-
perature, and incubation was maintained for 24 h. According
to the manufacturer’s instructions, a change of colour from
the initial yellow to pink or orange was considered positive.

(b) Histological study was performed in two biopsies
obtained from antrum and two from gastric body. All biopsies
were stained with haematoxylin-eosin. Doubtful specimens
were re-evaluated with Giemsa staining. A sample was
considered positive for H. pylori when the pathologist
observed the presence of bacillus of helicoidal morphology
adhering to the surface epithelium of the gastric mucosa.

(c) Qualitative serological detection of speci� c IgG anti-
bodies to H. pylori was done with a highly sensitive and
speci� c enzyme immunoassay method (H. pylori IgG
ELISA), Wampole Laboratories R, Dist; USA) with an anti-
gen from the strain ATCC 43504. The results were expressed
as indices, which were de� ned as the relation between the
value of the sample to be studied and the standard sample. All
samples with a value over 1 were therefore classi� ed as
positive and those below 1 as negative.

(d) The breath test was done using a commercially avail-
able diagnostic method (TAU-KIT R, Isomed, SL. Madrid,
Spain) with 13C labelled urea to detect urease activity, indi-
cating the presence of H. pylori . The 13C-urea in the presence
of the enzyme urease is hydrolysed, liberating 13CO2, which
is detected by Continuous Flow Mass Relation Isotopic
Spectometry (CF_IRMS). Brie� y, patients received a test
meal containing 4.2 g of citric acid (Citral pylori R) in 200 ml
of water. Ten minutes later a basal sample of expired air was
taken, followed immediately by the ingestion of 100 mg of
13C-urea dissolved in 50 ml of water. Thirty minutes later a
second sample of expired air was collected. The result was
expressed as ‘Delta Over Baseline’. An excess of 13C above
5% in the second expired sample was considered as positive.

H. pylori infection was diagnosed if demonstrated by
histology (antrum and/or body) and, if this was negative, by
the positive indications of the combined serology and breath
tests. A positive RUT was not considered a criterion of
infection.

Statistical Analyses

Chi-squared 2 £ 2 contingency tables were used to compare
the results obtained with each diagnostic test and with the
‘gold standard’ (positive histology or the combination of

breath test and serology). Yate’s correction was applied when
necessary. The sensitivity, speci� city, positive predictive
value, negative predictive value, ef� ciency and the 95%
con� dence interval were calculated for each diagnostic test.
The results of the quantitative variables are expressed as mean
and standard deviation (s) and, the qualitative variable, as the
absolute values and percentages.

Results

Seventy-eight patients (64 men) were included. The mean age
was 63.2 (range 26–87), and among them 33 patients (42.3%)
had a previous history of peptic ulcer disease. Seventy-three
patients presented with maelena, 23 with coffee-ground
vomiting, and 7 with frank haematemesis. Four and 10
patients had received antibiotics or PPI, respectively, in the
previous 7 days. Previous NSAID use was recorded in 44
patients (56.4%).

Endoscopic diagnoses are given in Table I. Some of the
patients presented with two or more of these conditions. In 17
patients (21.8%) the diagnostic endoscopy was associated
with epinephrine injection because of the risk of rebleeding.

Recurrence of UGB occurred in six patients (7.7%), two of
whom required surgery. Endoscopic treatment was effective
in the other four patients. No patient died as a consequence of
UGB.

H. pylori infection was present in 68 patients (87.2%), and,
of these, 37 had received NSAIDs prior to hospital admission
(54.4%). Importantly, 31 of the 34 patients without previous
use of NSAIDs showed H. pylori infection (91.2%).

Seven out of the 10 patients without H. pylori infection had
received NSAIDs prior to hospital admission. No identi� able
etiological factors for UGB were found in the remaining three
patients.

The corresponding � gures for sensitivity, speci� city,
positive and negative predictive values, as well as diagnostic
accuracy (with the 95% con� dence interval) are given in
Table II. The higher accuracy was observed with the urea
breath test (89.4%).

Table III gives this same information after excluding the
patients who had previously received PPI or antibiotics.
Overall, two out of four patients who had received previous
treatment with antibiotics showed simultaneous false-nega-
tives in RUT and the breath test. Similarly, among the nine
patients who had received PPI before admission, we observed

Table I. Endoscopic � ndings in patients with bleeding peptic ulcer
disease

Endoscopic � ndings n

Duodenal ulcer 56
Gastric ulcer 13
Pyloric channel ulcer 7
Acute lesions of the gastric mucosa 13
Erosive duodenitis 16
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false-negatives in RUT (2/9), breath test (2/9), serology (1/9)
and histological study (1/9). After excluding these patients,
accuracy of the breath test and serology increased slightly, but
no major statistical changes were observed.

Discussion

Patients with UGB constitute a considerable proportion of
hospital admissions in a Gastrointestinal Department, and
gastroduodenal peptic ulcer disease is responsible for about
50% of cases of UGB (1, 7). Although H. pylori has been
isolated in almost 100% of patients with duodenal ulcers and
in 80% of patients with gastric ulcers, there is no consensus in
the literature regarding its real prevalence in cases of peptic
ulcer-induced UGB. Gisbert et al. (18) found 97.5% of
patients showing H. pylori infection—a � gure similar to that
described in patients without UGB (2–4). In other studies,
however, a marked reduction in prevalence compared to
patients with peptic ulcer disease not-associated with UGB
has been reported ranging between 20% and 70% (9, 19–21).
NSAIDs-related peptic ulcer disease is also a common cause
of UGB (5, 6).

Since H. pylori eradication is associated with a marked
reduction in peptic-ulcer disease recidivism and accompany-
ing complications, such as UGB (10–12), it is of relevance to
assess the real prevalence of H. pylori infection in patients
with UGB.

The main aim of the present study was therefore to deter-
mine the accuracy of the different available diagnostic tests
for H. pylori infection in patients with peptic ulcer disease-
related UGB.

In the patients investigated here, we found an 87.2%
prevalence of H. pylori infection, a � gure slightly inferior to
that previously reported in patients with non-bleeding peptic
ulcer disease (22) but higher than that reported in patients

with UGB (19–21). This discrepancy seems not to be due to
the existence of false-positives, given the diagnostic criteria
used in the present study, but either by either direct
visualization (56 out of 68 cases) or the simultaneous
positivity of two different diagnostic tests in the remaining
12 cases (serology plus breath test). Moreover, all cases with
positive histological identi� cation showed a combined
positivity of serology and breath test.

There may be several reasons for the lower reported
prevalence of H. pylori in patients with peptic-ulcer-related
UGB. An unadvertised ingestion of NSAIDs has been re-
ported in up to 12% of patients with gastrointestinal bleeding,
by means of the platelet cyclo-oxygenase activity test (23),
which can explain, at least in part, a signi� cant number of
cases with previously unidenti� ed cause of UGB. Also, false-
negative results can be obtained with certain diagnostic
methods in cases with active bleeding (24–26), or if the
patient had been receiving either PPI or antibiotics (27–30).
The most frequently used test for identi� cation of H. pylori
infection is the RUT, which is based on the ability of H. pylori
to convert urea into ammonia (31). The presence of blood in
the stomach can promote false-negatives, probably because of
the buffer effect of serum albumin that interferes with the
chemical reaction (32). Other reasons may be technical, such
as collection of an insuf� cient number of good quality biop-
sies, or cases in which the samples have not been properly
processed (33).

The reason for the high prevalence of H. pylori infection
observed in our series may be related to the fact that we have
not utilized RUT as diagnostic criteria, and to the prospective
combination of at least two diagnostic methods to consider a
patient as infected. In our opinion this approach probably
reduces the number of false-negative cases for H. pylori
infection in patients with UGB.

In our series, we observed a 48.5% sensitivity by means of

Table II. Diagnostic value of the different tests employed for Helicobacter pylori infection

Sensitivity Speci� city PPV NPV Accuracy

RUT 48.5 (36.4–60.9) 100 (65.5–100) 100 (87–100) 22.2 (11.7–37.5) 55.12
Breath 91 (80.9–96.3) 77.8 (40.2–96.1) 96.8 (88–99.4) 53.8 (26.1–79.6) 89.4
Serology 89.5 (79.1–95.3) 80 (44.2–96.5) 96.8 (87.8–99.4) 53 (27.4–77.4) 88.3
Histology 86.3 (74.8–93.1) 100 (65.5–100) 100 (92–100) 53.5 (29.5–74.8) 88.1

Values are presented as percentages , and the 95% con� dence intervals in parentheses . PPV = positive predictive value. NPV = negative
predictive value. RUT: rapid urease test. Breath: 13C breath test.

Table III. Diagnostic value of the tests employed excluding patients with PPI and ATB previous intake

Sensitivity Speci� city PPV NPV Accuracy

RUT 48.3 (35.1–61.7) 100 (59.8–100) 100 (85–100) 21 (10.1–37.8) 54.5
Breath 94.7 (84.5–98.6) 71.4 (30.2–94.9) 96.4 (86.6–99.4) 62.5 (25.9–89.8) 92.2
Serology 91.4 (80.3–96.8) 87.5 (46.7–99.3) 98.1 (88.8–99.9) 58.3 (28.6–83.5) 90.9
Histology 85 (73.2–93.2) 100 (59.8–100) 100 (90.8–100) 50 (25.5–74.5) 87.5

Values are presented as percentages , and the 95% con� dence intervals in parentheses . PPV = positive predictive value; NPV = negative
predictive value; RUT: rapid urease test; Breath: 13C breath test.
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the RUT (Table II), a � gure similar to that described
previously by other investigators (15, 16, 24–26), which
seems to con� rm that RUT is not a good diagnostic test of
H. pylori infection in patients with UGB. However, the high
speci� city appreciated with this test (100%) indicates that a
positive RUT result probably does not require con� rmation
by any other additional diagnostic test.

Both the breath test and serology show a reasonable
sensitivity in our series, being in each case above 85% (Table
II), and either could be used in diagnosis. However, the
existence of a lower speci� city (77.8% and 80%, respec-
tively) recommends combining two available tests to achieve
a correct diagnosis.

From a different point of view, a reduced number of active
bacteria could induce false-negative results. Hence, the use of
PPI can transform H. pylori into a non-reactive bacilar form
for RUT or the breath test (27–29), and the previous use of
antibiotics can also reduce the number of viable bacteria
(27, 30, 31). We have included, deliberately, patients with
previous use of both drugs in the present study so as to re� ect
the real conditions in which the patients with UGB are usually
admitted. If we exclude this group of patients (Table III) the
statistical results are similar. This is probably because we are
using four tests for the diagnosis of H. pylori infection. So,
our results con� rm that the prior ingestion of antibiotics or
PPI may induce false-negative results in the RUT and urea
breath test. This fact, however, does not seem to affect the
results obtained with serology and histological observations,
as has been described already (27–31). This fact reinforces the
need for a carefully detailed anamnesis in patients with UGB,
with special attention to previous intake of PPI and/or
antibiotics. This is relevant, since this fact allows the selection
of the most adequate diagnostic test to achieve a real
diagnosis of H. pylori infection.

In conclusion, the present study shows that the use of RUT
in patients with UGB is not a good diagnostic method to be
used alone because of its low sensitivity. Patients with UGB
of peptic origin and negative RUT should be investigated with
other additional diagnostic methods, such as serology, breath
test and histological observation of gastric biopsies. Contrary,
in patients presenting with a positive RUT no other con-
� rmatory tests seem to be needed. Also, we have observed a
high prevalence of H. pylori infection in patients with UGB of
peptic origin, being higher than that reported previously,
including patients with previous use of NSAIDs.
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