
Objective

To evaluate clinical utility of rapid urease test (RUT),
brush cytology and histology for detecting Helicobacter py-
lori.

Study Design

Brush cytology materials were
obtained from the antrum of
the stomach in 109 patients
who suffered from dyspepsia
and were candidates for en-
doscopy. RUT and histology
with hematoxylin-eosin stain-
ing were performed. Infection
status was established by obser-
vation of typical HP in cytol-
ogy or biopsy.

Results

A total of 78% of patients were diagnosed as positive for HP
organisms using brush cytology; 66% had histologic results
positive for HP and 59% for RUT. Observation of typical
organism by cytology or histology was the gold standard; 3
tests results were compared. Sensitivity of brush cytology
(95%) was higher than that of histology (80.5%) and
RUT (72%).

Conclusion

Gastric brushing cytology provides a sensitive, inexpensive,

accurate and easy technique for rapid detection of HP infec-
tion. When additional information on severity of mucosal
damage or  presence of cell atypias is not necessary, histolog-
ic examination can be omitted; a cost-effective strategy for
assessing HP status might consist of taking antral biopsies,
the former for RUT, and performing brush cytology slides,

which should be stained and
examined only when the RUT
result is negative. (Acta Cy-
tol 2008;52:597–601)

Keywords: brush cytology,
diagnosis, gastritis, Heli-
cobacter pylori, histology,
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Helicobacter pylori (HP)
is the cause of the

most common infection in the world. In many devel-
oping countries the prevalence of HP in adults is close
to 90%, with very high percentages of infected chil-
dren, suggesting exposure to the bacteria early in life.
In established industrialized countries (Western Eu-
rope, United States, Canada and Australia), exposure
occurs later, resulting in minimal percentages of in-
fected children (< 1% in Swedish and Danish school
children in the year 2000) and low percentages of in-
fected adults (~ 30% by age 50 years).1 Since HP in-
fection has been recognized as a major cause of peptic
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ulcer disease and an important risk factor for gastric
malignancy,2,3 HP is searched for with increased fre-
quency in patients undergoing upper gastrointestinal
(GI) endoscopy.

Two or more tests are often utilized to improve di-
agnostic accuracy, but such a strategy results in in-
creasing cost.4 Microbiologic culture, silver histo-
pathologic stains or both are commonly used as gold
standards when different methods for detecting HP
are compared.5,6 However, at present there is no uni-
versally accepted gold standard for diagnosis of HP in-

fection. Because the infection may be patchy, culture
is difficult and human errors in interpretation and
reading occur.5,7,8

Several studies have shown the high diagnostic ac-
curacy of rapid urease tests (RUT),8 as well as that of
brush cytology and imprint cytology of gastric biop-
sies.9-11 Immunohistochemical staining for HP is
highly specific and has a low interobserver variation.
Some studies advise that in situations in which gastric
histology is the main diagnostic tool, the immunohis-
tochemical method should be used for the detection of
HP.12 However, the most popular and practical diag-
nostic method at many hospitals is a pathologist’s in-
terpretation of hematoxylin-eosin (H-E) stained
antral biopsies. We aimed to assess antral cytologic
brushing as an alternative approach for diagnosis of
HP colonization compared to histology (H-E stain)
and RUT in this study.

Materials and Methods

A total of 109 consecutive patients underwent esoph-
agogastroduodenoscopy for various indications. Eligi-
bility criteria were age > 15 years, absence of upper GI
malignancy, no prior gastric surgery and absence of
active GI bleeding. The endoscope was cleaned with
glutaraldehyde, and the channel, forceps and brushes
were sterilized with an antiseptic solution between pa-
tients. Brushing cytology, RUT and histology were
performed on each patient.

Brush Cytology

Gastric brushing cytology was performed from the
antrum before obtaining biopsy specimens. Cells that
adhered to the brush were smeared with a circular mo-
tion on a glass slide over an area 2 cm in diameter. The

cytologic smears were air-dried and stained with
Giemsa stain. One brushing cytology slide was
smeared for each patient. For identification of HP,
100× oil immersion was used and the cytologic smears
were observed carefully. HP organisms become in-
tensely violet-blue with Giemsa stain, and their char-
acteristic morphologic feature is a curve or S shape
(Figure 1). The smears were observed without any
clinical information by 2 expert pathologists. For pa-
tients with negative results, cytologic smears were
double checked. There was no interobserver variation
between 2 pathologists.

Rapid Urease Test

The specimen obtained from the endoscopic biopsy
was inserted into urea agar. It was then left at room
temperature for > 6 hours. The urea agar consisted of
2% urea and phenol red, with a pH value of 6.8. When
the color around the urea of the inserted specimen
changed to bright pink within 6 hours, the urease test
result was recorded as positive.

Histology

The endoscopic biopsy specimens were fixed with
10% formalin and embedded in paraffin for section-
ing. The specimens were stained with H-E. The spec-
imens were observed by 40× and/or 100× oil immer-
sion objectives to carefully identify HP organisms by
2 pathologists. The HP-negative specimens were
rechecked carefully. If the characteristic HP organ-
isms were seen under the microscope, the histology
results were considered positive, and if the 2 patholo-
gists were not completely confident about the HP or
other bacteria and residuals from exogenous and en-
dogenous cells, the histologic sample was considered
negative.
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[W]e found that brushing cytology
is a useful alternative approach for

diagnosis of HP infection with a
high sensitivity. 

Figure 1 H pylori in gastric mucosa (Giemsa stain, × 100).
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Results

Of 109 patients, 9 were excluded from the study be-
cause the brushing cytology materials were considered
insufficient. The average age of the patients was 37.7
years (range, 15–71); there were 46 female and 34
male patients. Peptic ulcer was diagnosed in 11 pa-
tients. In 89 patients, nonulcer dyspepsia was diag-
nosed (Table I). All patients underwent routine upper
endoscopy for evaluation of dyspepsia. No complica-
tions occurred from endoscopy or biopsy.

HP organisms (Figure 1) were identified in 78 of
the 100 cytology specimens (Table II); 22 patients had
negative brushing cytology results. The RUT was
positive in 59 patients. Two of the patients with posi-
tive RUT had negative brushing cytology results, and
21 of the patients with negative RUT had positive
brushing cytology results (Table II).

Of the 100 patients, 66 had histologic results posi-
tive for HP organisms (Table III). Among the 66 pa-
tients with positive histology results, 4 had negative
brush cytology results. Of the 34 patients with nega-
tive histology, 16 had positive brush cytology results
(Table III).

Table IV shows that at least 2 methods gave positive
results for the presence of HP in 73 patients, and in 48
of them all 3 methods were positive. A positive con-

cordance between histology and brush cytology oc-
curred in 80 patients. Histology was the only test giv-
ing a positive result in 2 cases, brush cytology in 7 and
RUT in 0. When HP was seen in either a cytologic
specimen or on histologic examination, the result was
considered a true positive. On the other hand, RUT
was considered true positive only when the cytologic
specimen and/or histologic specimen became positive
concomitantly. False negative results were 4, 16 and
23 for brush cytology, histology and RUT, respective-
ly (Table V). According to these definitions, sensitivi-
ty of brush cytology, histology and RUT were 95%,
80.5% and 72%, respectively.

Discussion

The increasing use of diagnostic methods for detect-
ing HP infection is adding significant cost to the care
of patients with gastroduodenal pathology. Recently a
retrospective evaluation and cost-effectiveness analy-
sis4 documented that in recent years an increasing
number of patients with duodenal ulcer are undergo-
ing antral biopsy, with additional costs not justified by
the poor clinical usefulness of the information provid-
ed by biopsy results. For this reason, the authors sug-
gest that all patients with duodenal ulcer should be
empirically treated for HP, without first determining
HP status. However, other authors think that it is im-
portant to determine HP status before beginning an-
timicrobial therapy, to avoid possible treatment com-
plications in uninfected patients.13 We agree with this
opinion, but we think that an attempt should be made
to establish the most cost-effective strategy for detect-
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Table I Clinical Data and Endoscopic Findings

Parameter No. of cases

Reasons for endoscopy

Dyspepsia (pain, discomfort 

centered in upper abdomen) 88

Reflux symptoms 15

Other (N/V, bloating, fullness) 33

Ongoing treatment

None 43

Proton pump inhibitor 17

H2 blocker 23

Recent antibiotic therapy 17

Others 25

Endoscopic findings

NL 14

Ulcer 11

Others (erythema, nodularity, …) 85

NL = normal, N/V = nausea/vomiting.

Table II Comparison of Brushing Cytology with the RUT

RUT

Brushing cytology Positive Negative

Positive (n = 78) 57 21

Negative (n = 22) 2 20

Total (N = 100) 59 41

p < 0.001.

Table III Comparison of Brushing Cytology with Histology

Histology

Brushing cytology Positive Negative

Positive (n = 78) 62 16

Negative (n = 22) 4 18

Total (N = 100) 66 34

p < 0.001.

Table IV Comparison of Various Results for H pylori Infection

No. of Brushing

cases cytology RUT Histology

48 + + +

9 + + –

14 + – +

7 + – –

0 – + –

2 – – +

18 – – –

2 – + +
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ing HP infection during upper GI endoscopy. We
chose H-E stain to compare histology with brushing
cytology and biopsy urease test, because histologic ex-
amination of H-E–stained antral biopsies has been re-
ported to have similar sensitivity and specificity to sil-
ver stain14,15 and is the most frequently used method
for determining HP status in clinical practice,8 even
though some authors suggest that it is advisable to add
another stain, such as Giemsa.16 We did not perform
immunohistochemical staining for HP detection.

In some reports,16,17 no single test has been used as
the gold standard and HP status is established by the
concordance of more than 1 test. Observation of typi-
cal HP either in cytology or histology by 2 patholo-
gists was considered the gold standard for detecting
organism in our study.

The RUT had relatively high sensitivity and speci-
ficity,18,19 but it took > 6 hours to complete. We com-
pared the RUT with brushing cytology and histology.
According to Tables IV and V, the false negative rate
in the RUT was higher than in brushing cytology. We
found that RUT had 100% specificity but sensitivity
lower than that of brush cytology and histology
(72%). Kolts et al8 and Trevisani et al20 reported that
RUT was similar in sensitivity but more specific than
H-E–stained biopsies examined by an experienced
pathologist.8,20 Moreover, it is noteworthy that histol-
ogy is remarkably more expensive than RUT. In many
centers in the United States, the turnaround time to
diagnose by histology is a day or less. In our institute,
this time is 2–3 days, which has also been reported by
some other authors.15 The specificity and sensitivity
of RUT in the Trevisani study20 were 100% and
86.8%, respectively. The reason for discrepancy in
sensitivity between our study and the Trevisani stud-
ies might be due to differences in selection criteria of
patients and also the effect of antibiotic consumption,
increasing false negative RUT results.

In our study, 78 of the 100 cases had positive results
for HP using brush cytology and 66 cases revealed
positive histologic results. In Table III, HP organisms
were identified cytologically on smears of 16 patients
in whom they were not seen on histologic examina-
tion, probably because of sampling differences. Biop-
sy was performed at the specified focal area, but a large

area of gastric mucosa could be brushed in brushing
cytology. Indeed, HP mostly resides in or beneath the
surface mucous layer, which can be partially lost dur-
ing sample processing for histology.9 Moreover, if
small biopsy specimens with little surface epithelium
are taken, and small numbers of bacteria are present,
histologic section may not be suitable for identifying
HP.21 However, histologic examination provides
much more information than cytologic examination
and must be performed whenever the severity of mu-
cosal damage or the presence of cells atypias is to be
assessed, for instance, in cases of gastric ulcer. In con-
trast, histology adds significant and unnecessary ex-
pense to patient care when such additional informa-
tion is not necessary, for example, in cases of duodenal
ulcer.20 Our study shows that histologic examination
had a sensitivity of 80.5%. Because only the character-
istic HP organisms when seen under the microscope
were labeled as positive (see above), we considered no
false positive result. Therefore the specificity for his-
tology was 100%. Trevisani et al20 showed 94.9% sen-
sitivity and 95.6% specificity for diagnosis of HP by
histology. The difference between our study and Tre-
visani’s study may be due to methodologic differences;
they compared the positive histology result with re-
sults of 2 other tests (i.e., RUT and cytology). They
defined true positive only when at least 1 other test
was also positive. They termed histology as false posi-
tive when both cytology and RUT were negative.

Cytology is considered a reliable method for detect-
ing HP infection. Brush cytology has been shown to
be more sensitive, quicker and less expensive than his-
tology (H-E stain), and has been suggested as a valid
alternative to histology.22-25 However, these authors
believe that it cannot be proposed as the method of
choice for detecting HP, because sometimes brushing
may be improperly carried out, resulting in samples
unsuited to cytology examination.20 We evaluated the
usefulness of brushing cytology in the diagnosis of HP
infection. Sensitivity of 95% was obtained in this
study. Every time the typical curve or S-shaped HP
organism was observed in a cytologic smear, we con-
sidered it a true positive, independent of the positive
or negative result of RUT or histology. Therefore
specificity of cytology in our study was considered
100%. In Huang’s study the sensitivity and specificity
of brushing cytology were 98% and 96%, respective-
ly.23 Although sensitivity between our study and the
Huang studies were approximately similar, the speci-
ficity demonstrated a discrepancy. This difference is
due to methodologic difference; Huang et al23 com-
pared the result of cytology to other tests. Even if the
typical HP observed in cytology and at least 2 other
tests of HP detection were not positive concomitant-
ly, they labeled that case as false positive.
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Table V Test Results of 3 Diagnostic Methods for H pylori Infection

Brush

Result cytology RUT Histology

True positive 78 59 66

True negative 18 18 18

False positive 0 0 0

False negative 4 23 16

Sensitivity (%) 95 72 80.5
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In summary, we found that brushing cytology is a
useful alternative approach for diagnosis of HP infec-
tion with a high sensitivity. Our results suggest that in
these cases a cost-effective strategy might consist of
taking biopsy for RUT and taking brush for cytology.
If RUT, which has been shown to be highly specific, is
positive, HP infection can be diagnosed without per-
forming cytologic examination. If RUT is negative,
the slide obtained by brushing cytology should be
stained and examined to identify false negative RUT.
In our opinion, such a strategy could be adopted as a
routine procedure, saving time and money without
compromising care.
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