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INTRODUCTION

Helicobacter pylori (HP) is an organism
associated with a variety of gastric diseases,
such as chronic gastritis, gastric ulcer disease
, gastric carcinoma and low grade B-cell gas-
tric (MALT type) lymphoma (Covacci and
Rappuoli, 2003; Blaser and Atherton, 2004).
Antibiotics are used to eradicate the organ-
ism. Various methods and stains, both inva-
sive and noninvasive means have been used
to detect HP. Noninvasive means, such as the
Clo test, saliva IgA and serology have been
used (Kullavanijaya et al, 2004). Histology is
an important and useful invasive test used to
detect the organism. To establish the diagno-
sis on a surgical specimen, the pathologist
should identify the organism on gastric biopsy.
Although HP is readily seen on hematoxylin
and eosin ( HE) stained slides of biopsy speci-
mens, for better identification of the organ-
ism, special stains have been used, such as
Warthin-Starry, Giemsa (GM) and Steiner sil-

ver stain (Garvey et al, 1985; Kolts et al, 1993),
Genta stain, toluidine blue stain, carbol fuch-
sin stain and immunohistochemical studies
(Goodwin et al, 1997). The sensitivities, speci-
ficities and accuracies of each method have
had varying results. No clear advantage of one
method over the others has been demon-
strated (Toulaymat et al, 1999; Jhala et al,
2002). Some studies found Giemsa preferable
to HE stain (Fallone et al, 1997; Laine et al,
1997). However, GM stain is not easy to per-
form. MB stain is a simple stain for microbio-
logic studies (Fischbach, 1996). It is used to
diagnose Neisseria gonorrhoea. MB was stud-
ied because it has a low cost, is easy to per-
form, and is easily available. It is therefore
appropriate for small, rural laboratories. We
evaluated the concordance rate between MB
stain with GM stain.

MATERIALS AND METHODS

Gastric biopsy specimens taken January
2001 to December 2005 were obtained from
the surgical pathology department of BMA
General Hospital. Endoscopic biopsy samples
were taken from the gastric antrum and body
of patients with complains of abdominal pain
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and dyspepsia. Cases with only necrotic ul-
cer, cancerous tissue or inadequate tissue
volume were excluded.

The specimens were processed routinely
and stained with hematoxylin and eosin (HE),
MB and GM stain. The organisms were iden-
tified by individual codes and examined by a
single pathologist, blinded to patient identifi-
cation and results of the other stains. Con-
cordance rate between and individual percent-
ages of the MB and GM stains were obtained
and Kappa statistics were performed to as-
sess agreement between the MB and GM
stains.

RESULTS

Two hundred fifty-five specimens were
enrolled in the study. Nineteen cases were
excluded from the study. Ulcerative necrotic
tissue was found in 14 cases, cancerous tis-
sue in 3 cases and inadequate tissue volume
in two cases. Therefore, only 236 cases were
included in this study. HP stain bright blue with
MB stain. Both stains (GM and MB) revealed
HP in 51 cases and were negative for HP in
181 cases. Four discordant cases were found,
two were HP-positive on GM and HP-nega-
tive on MB. The other two were HP-negative
on GM and HP-positive on MB. This gave a
concordance rate of 98.3% and a discordance
rate of 1.7%. This reveals good concordance
between GM and MB stains (Kappa value =
0.951, p<0.05). The results of the MB and GM

stains are summarized in Table 1.

DISCUSSION

The adverse consequences of HP infec-
tion make diagnosis essential. Histology is an
invasive diagnostic tools. Although HP is
readily visualized on routine HE stain, it is bet-
ter identified by special stains. Different stains
have been proposed, such as Warthin-Starry,
GM, Steiner silver (Garvey et al, 1985; Kolts
et al, 1993), Genta , toluidine blue, carbol fuch-
sin and immunohistochemical stain (Garvey et
al, 1985; Kolts et al, 1993; Goodwin et al,
1997). Some stains can demonstrate both the
organism as well as highlighting the metaplas-
tic morphology (El-Zimaity et al, 1998). Some
pathologists use special stains to detect the
organism on biopsy specimens. Each stain
has its own advantages and disadvantages in
terms of cost-effectiveness, time-consump-
tion, technical level, accuracy and availability.
Warthin-Starry stain, for example, can detect
HP easily but has a higher cost, is difficult to
prepare and is time-consuming. GM stain is
easier to perform but has a higher cost. Im-
munohistochemical studies are reliable but
need sophisticated preparation and are costly.
In rural areas it is more practical to use stains
with lower cost, are easier to perform and
readily available. Since MB stain has all those
features and as a simple stain for microbio-
logic studies, it is an appropriate stain for ru-
ral use. In this study we compared MB with
GM stain for the ability to detect HP. GM has
been reported to detect HP better (Fallone et
al, 1997; Laine et al, 1997). Both stains found
51 HP- positive cases and 181 HP-negative
cases. There were 4 discordant cases. Thus,
the agreement rate are 98.3%. The Kappa
value is 0.951 (p<0.05), showing good con-
cordance between the two stains.

Many invasive and non-invasive methods
have been studied with varying specificities,
sensitivities and accuracies. Histology is a

                      GM

Positive Negative

MB
Positive 51a (21.6)b 2 (0.85)
Negative 2 (0.85) 181 (76.7)

Table 1
Summary of HP-positive and -negative

cases using GM and MB stains.

a=The number of cases, b=Percentage
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widely used invasive method which can visu-
alize both organisms and gastric morphology.
The sensitivities and specificities of histology
are satisfactory, ranging from 83-93.5% and
90.4-100%, respectively (Taj et al, 2003;
Kullavanijaya et al, 2004). Laine et al (1997)
concluded GM stain appears to be the pre-
ferred stain for HP diagnosis on the basis of
its good sensitivity, excellent specificity, and
lack of technical difficulty in preparation com-
pared with HE and Genta stains, along with
acceptable sensitivity and specificity of 90%
and 98%, respectively. Wabinga (2002) re-
ported similar sensitivity and specificity of GM
stain with very good agreement with immu-
nohistochemical studies, however Babic et al
(2005) found better detection using immuno-
histochemical studies which may be a result
of the low sample size. The varied sensitivi-
ties and specificities in the different studies
may be due to using different gold standards
(Laine et al, 1997; Wabinga, 2002; Taj et al,
2003; Kullavanijaya et al, 2004). El-Zimaity et
al (1998) proposed a triple stain carbol fuch-
sin/Alcian blue/hematoxylin-eosin stain to vi-
sualize HP and gastric morphology simulta-
neously and found superior results compared
to HE stain. Fallone et al (1997) demonstrated
HE stain is an inexpensive method for HP de-
tection but with test performance character-
istics inferior to Giemsa, Genta, and silver
stains. Laine et al (1997) suggested GM is the
preferred stain. Thus GM stain is a reliable
stain for the identification of HP. However, it is
difficult to prepare and time-consuming using
several chemical substrates. MB stain has
similar sensitivity to GM and is easier to pre-
pare, is readily available and has a low cost
making it ideal for small or rural laboratories.

Factors which can influence identification
of the organism are its density and the expe-
rience of the pathologist. Anim et al (2000 )
concluded that HE is adequate for initial as-
sessment but low density of the organism,
special stains should be used. Kolts et al

(1993) stated that experienced pathologists
had a better sensitivity in identification of the
organism compared to rotating pathologists
when using the HE stain. HP colonizes gas-
tric mucosa in a variety of ways: free in the
mucus, surface adhesion and intercellularly
(Chan et al, 1992). If bacteria are well visual-
ized in these areas in combination with MB
stain even at low densities of HP, false nega-
tives will be decreased.
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