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Introduction
	 Helicobacter pylori (H. pylori, HP) infection rate is different 
among nations [1,2], different age levels or social classes [1,3]. There 
are several methods developed according to various physical situa-
tions, feasibilities, techniques, costs, sensitivity, specificity and facil-
ity since the discovery of H. Pylori [4-6]. Endoscopy biopsy with 
histological examination is recognized as one of the gold standard 
for detection of H. pylori [7-10]. It has been observed that specificity 
is less excellent than sensitivity for the detection of H. pylori by his-
tology in a few literatures [4,8,11]. We compared the infection rates 
of H. pylori among 3 hospitals of different districts via histological 
detection on gastric endoscopic biopsy specimens. Some factors in-
fluencing the infection rate of the routine gastric tissue coming to the 
department of pathology are noticed.

Material and Methods
	 We would like to declare that this article has no conflict of inter-
ests. All the enrolled slides were delinked with their original general 
data. H. pylori infection rate of a hospital #1 of suburban region and 
two hospitals #2 and #3 of urban region are compared. 170, 90 and 
110 cases of gastric biopsy specimens are collected during a 3-month 
period, respectively. Routine Giemsa stain for the first and third hos-
pitals and routine immunohistochemical stain of HP bacteria for the 
second Hospital are performed. The HP density in gastric pits and on 
mucosal surface are detected through Giemsa stain (Giemsa’s stain 
solution of Muto Pure Chemicals Co., Ltd) or Immnohistochemical 
(IHC) stain (primary antibody: Zytomed Rabbit anti-Helicobacter 
pylori polyclonal antibody, and Bond Polymer Refine Detection kit 
of LeicaCo. The usage of 400X high power view under microscopy 
is used to confirm HP density. The HP densities can be categorized 
into high, medium, low and trace levels. The mucosal erosion and 
infiltration of neutrophils in nearby lamina propria are all recorded. 
Intergroup difference was calculated using chi square test; p<0.05 as 
significance level.

Results
	 The infection rates among 3 hospitals #1, #2 and #3 are 13.5% 
(23/170), 21.1% (19/90) and 24.6% (27/110), respectively. We note 
that the third (urban) hospital has significantly higher HP infection 
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Abstract
	 Histological detection of Helicobacter pylori dwelling in gastric 
mucous film remains the routine practice for examination of gastric 
specimens by pathologists. However, lower specificity compared to 
sensitivity has been reported in a few articles. To improve its specific-
ity, to prevent unnecessary antibiotic use leading to drug resistance 
and to confirm the availability of other tests for H. pylori detection are 
important. We have found that the infection rates of H. pylori among 
three hospitals (from one suburban and two urban areas in Taiwan) 
vary, ranging from 13.5% (23/170, Giemsa stain) to 21.1% (19/90 
cases, immunohistochemical stain) and 24.6% (27/110, Giemsa 
stain), respectively. We have made serial reviews at an attempt to 
correct an over diagnosis of H. pylori infection from 41.8% to 24.6%, 
which is caused by a forceful hint of mistakenly high H. pylori infec-
tion rate. The presence of neutrophils in gastric mucosa with/without 
mucosal erosion is related to medium or high H. pylori density signifi-
cantly (P=0.03), but the significant difference disappears if trace and 
low H. pylori densities are included. Furthermore, the infection rates 
of H. pylori of the gastric specimens taken by 4 gastroenterologists 
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range from 3/7 (42.9%), 4/28 (14.3%), 7/51 (13.7%) to 9/74 (12.2%) 
are largely proportional to the severities of active gastritis.  Howev-
er, the difference in infection rates is not significant (p=0.177), and 
might be related to small sample sizes. The infection rates fluctuate 
among hospitals, pathologists and gastroenterologists, who have dif-
ferent tendency to do a gastric biopsy according to the endoscopic 
findings. If we wish to maintain the histological detection of H. pylori 
infection as a gold standard with higher specificity, the provision of a 
semiquantitative report of H. pylori infection should be essential.

Keywords: Gastric mucosa; Gold standard test; H. pylori infection 
rate; Specificity
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rate than the suburban one (24.6% vs. 13.5%), p=0.01(Figure 1). The 
hospital #2 of urban area, detecting H. pylori with the method of IHC 
stain that is of high accuracy yet high cost had 21.1% HP infection 
rate. The HP infection rate of urban hospital of 110 cases had reached 
41.8% (46/110) from previous 22.6% (7/31) after physician’s promo-
tion. But the infection rate was corrected by reviewing the slides with 
the improved concepts mentioned in related article [11], and reduc-
ing the rate to 24.6% (27/110) by removing the false positive cas-
es mainly of trace to low densities of H. pylori (Figure 1). Different 
doctors may have variable tendency or preference for gastric biopsy 
procedures during gastric endoscopic examination. The more biopsies 
on stomach with mild gastritis, the lower HP infection rate of the bi-
opsy specimens is imaginable. However, the different infection rates 
of gastric tissue specimens 3/7 (42.9%), 4/28 (14.3), 7/51 (13.7) to 
9/74 (12.2%) among four gastroenterologists make no statistical sig-
nificance, p=0.177 (Figure 2). Finally, we take the suburban hospital 
(170 cases) as the example, the HP infection of all HP densities didn’t 
correlate with active gastritis (presence of neutrophils) or mucosal 
erosion significantly [30.4% (7/23) for HP infection cases vs. 20.4% 
(30/147) for non-HP infection cases], p=0.28 (Figures 3A and 3B). 
Only after neglecting the trace or low HP densities and appreciating 
the medium to high HP densities, it could lead to a significant correla-
tion between H. pylori infection and active gastritis or gastric erosion 
[42.9% (6/14) of moderate to marked HP infection cases vs. 20.4% 
(30/147) of non-HP infection cases], p=0.03 (Figures 3C and 3D).

Figure 1: H. pylori infection rates by histology among 3 Hospitals #1, #2 
and #3 (right 3rd to 5th bars) are 13.5% (23/170), 21.1% (19/90) and 24.6% 
(27/110). The 3rd bar of HP infection rate 22.6% (7/31) is before forceful 
hint of high HP infection rate by gastroenterologist, 41.8% (46/110) being 
after forceful hint and being corrected to 24.6% by reviewing the slides 
influenced by forceful hint. The intergroup difference between the infection 
rates of #1:13.5% vs. #3: 24.6% is significant; p=0.01.

Blue+Brown+Light green: Total height of each bar at the percentage level 
of Y axis is the H. pylori infection rate of the given gastric specimens of 
each hospital
Brown: The percentage of brown portion in the total bar is the percentage 
of medium to high HP densities of given gastric specimens
Light green: The percentage of light green portion in the total bar is the 
percentage of trace to low HP densities of given specimens

Figure 2: Different doctors might have different tendency of doing gastric 
endoscopic biopsy during endoscopic examination. It seems that the more 
active gastritis of the gastric specimens, the higher H. pylori infection rate, 
but no significant difference (p=0.177) among the HP infection rates of 
different doctor’s gastric specimens.

Figure 3 (A-D): A,B) 30.4% of all densities of H. pylori infection ac-
companied with gastric erosion or active inflammation (the remaining 
percentage is without gastric erosion or active inflammation) is not sig-
nificantly different from non-HP infection with gastric erosion or active 
inflammation (20.4%); p=0.28. C,D) 42.9% of medium or high densities 
of HP infection specimens with gastric erosion or active inflammation is 
significantly higher than the rate of non-HP infection with gastric erosion 
or active inflammation (20.4%); p=0.03.
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Discussion
	 In our series, only adult patients receiving the procedure of gastric 
endoscopic biopsy are enrolled. The children seldom have endoscopic 
examination for detection of gastric lesion or peptic erosion, thus they 
are detected by non-invasive methods for H. pylori prevalence [5]. 
The fact that hospitals of urban regions tend to have a higher prev-
alence of H. pylori infection than that of countryside regions (noted 
on a previous study by Huang Y, et al., [12] displayed similarly in our 
study. However, it is reported that more than half of the population 
(53.9%) is infected with H. pylori in Taiwan in the past [13], unlike 
the lower infection rate in this study. While this infection rate may 
have decreased because of more affordable eradication treatments 
[14,15] and a reduction of false positive rate via recognition of inter-
ference factors that may lead to a overdiagnosis of H. pylori infection.

	 It has been reported that the more severe the active gastritis (or 
acute inflammation of gastric mucosa), the more likely the presence 
of H. pylori infection [12,16,17], as noted in our study (active gastritis 
and gastric erosion correlated significantly among medium to high 
H. pylori densities). Furthermore, the infection rate is lower among 
patients of a particular doctor who is tend to perform endoscopic bi-
opsies on grossly near-normal gastric mucosa, although the statistical 
significance was not evident, probably because of small sample size 
(Figure 2).

	 Promotion of infection rate through hint or pressure by clini-
cian is observed in this study. In the current articles, higher infec-
tion rates are found among some countries, especially in some of the 
developing countries [1,2]. It means they will have the hint of high 
H. pylori infection rate and it will be easier to have a false positive 
infection report by pathologists [11], though it may not happen in 
developed countries [18]. If it happens in developed countries, then 
possible negligence of other causes of active gastritis or its ulcer, a 
higher antimicrobial resistance rate, and a falsely lower sensitivity of 
the non-invasive detection methods might be induced by the falsely 
high positive histological detection results (currently so-called gold 
standard method). More first-line or second-line antibiotics may be 
prescribed due to false H. pylori infection or false drug-resistance, 
respectively. Therefore, drug resistance of H. pylori infection might 
increase relatively [19,20]. Here in, we attempt to exercise caution in 
the application of two-edged sword-like histological detection, and 
increase its necessary accuracy by the usage of a semi quantitative re-
port of H. pylori density (infection intensity). Report of low HP inten-
sity, coccoid form of H. pylori (Figure 4A) or bacterial colonization 
on necrotic debris (Figure 4B) should be cautious, because it might 
be simply contaminated bacteria (especially when it accompanied by 
minute oral debris or superficial squamous epithelial cells). When we 
are aware that the percentage of low H. pylori density should not be 
over one-third to one-fourth of all H. pylori infection densities (see 
2nd and 3rd bars in figure 1), this will reduce the false positive H. 
pylori infection rate and thus increase its specificity. The report of 
‘trace’ H. pylori density, which conflicts with the grading classifica-
tion of Sydney system [21], and may represent an uncertain situation 
of H. pylori like contaminated bacteria or mucus precipitates, should 
be abandoned.

	 Reporting the presence of acute or active gastritis (gastric inflam-
mation with presence of neutrophils or presence of mucosal erosion) 
could also improve the sensitivity and specificity of H. pylori infec-
tion (Figure 3). When we give more detailed information on infection  

density/intensity and its effects on mucosa, it will compensate not 
only the shortcoming of lower specificity influenced by interpretation 
pitfalls but also lower sensitivity caused by inadequate screening of 
tissue section or sampling of representative tissue [22]. By the way, an 
infiltration of eosinophils, a subtype of polymorphonuclear leukocyte, 
with chronic inflammatory cells does not belong to acute or active 
gastritis.

Figure 4 (A-C): Some bacilli (arrows) in necrotizing tissue shows too long 
and too straight to interpret as H. pylori (Giemsa stain, x1000) (A). Some 
coccoid bacteria (arrows) adjacent the surface glandular cells might be di-
agnosed as the coccoid form of HP (Giemsa stain, x1000) (B). However, 
IHC stain for HP antigen prove to be negative finding with no immunos-
taining (short arrows) on the bacteria. Few contaminated squamous epithe-
lial cells (long arrow) of oropharyngeal origin are found nearby (IHC stain 
for H. pylori, x1000) (C).

A

B

C
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	 Employment of advanced non-invasive methods for follow-up, 
(such as fecal or urine H. pylori antigen detection), or histology 
detection method done by well-educated and well-trained medical 
technician (who is of more available manpower and of lower cost) 
could be used interchangeably with pathologists in the detection of 
H. pylori infection, and are indeed two other methods to be consid-
ered. With regards to clinical treatment, the commencement of anti 
H. pylori treatment with medium or high H. pylori intensity, versus 
merely regular follow-ups for those who has low, particularly trace 
H. pylori intensity should be recommended, when low/trace intensity 
seems misused or over-proportional, to prevent from unnecessary an-
tibiotic treatment and eventual influence of antibiotic resistance rate. 
If the finding of low H. pylori density is solid and definite, the neu-
trophils would also present in adjacent gastric mucosa by our recent 
observation, antibiotic treatment for low intensity of HP infection is 
reasonable.

	 Finally, we compare additional Giemsa stain or H. pylori immu-
nostaining, which will increase the cost to 1.3 folds or nearly double 
the cost of original H&E stain, respectively. However, both will save 
interpretation time, and increase specificity and sensitivity (Figure 5).

Conclusion
	 To correlate active or acute gastritis with ‘graded’ H. pylori infec-
tion report not only aids in the histopathologic detection of H. pylori, 
but also provides fair comparison of newly introduced non-invasive 
detection methods. The tendency of clinicians to perform gastric en-
doscopy biopsy on gastric mucosa without obvious mucosal changes, 
or inadequate sampling of representative sites of stomach may con-
tribute to lower H. pylori infection/detection rate. An experienced and 
careful pathologist or medical technician could be an excellent H. py-
lori detector or screener, respectively, with adequate sensitivity and 
specificity.
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Figure 5: Five main parameters are considered for comparison with radar 
chart (A). The benefits among three staining methods are compared by the 
area of each pentagon (B, C and D), the larger area the more cost-effective 
(100 means no increase of cost, and high effectiveness). We can see the 
high effectiveness and higher cost of the IHC method (D).
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