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Helicobacter pylori (H. pylori) is a common cause of gastritis in both children 
and adults, and its incidence increases every year. The aims of this study were 
to evaluate the histopathologic features of H. pylori gastritis and to compare 
immunohistochemical with histochemical [hematoxylin-eosin (HE) and Giemsa] 
staining of gastric biopsy specimens for the detection of H. pylori infection 
from urea breath test (UBT) (-) and UBT (+) children. Seventy-eight gastric 
biopsies from pediatric patients who were administered UBT were included in 
this study. Gastric biopsy specimens were evaluated histopathologically and 
graded according to the Sydney system. HE, Giemsa and immunohistochemical 
staining was performed for the identification of H. pylori.
The frequency of H. pylori gastritis was higher in the antrum than corpus. 
All biopsies with H. pylori colonization showed chronic inflammation with 
activity. By using immunohistochemical method, coccoid forms of H. pylori 
and spiral bacteria with low density were observed easily. With histochemical 
staining, 1/10 (10%) UBT (-) biopsies were H. pylori (+), while with 
immunohistochemical staining, 3 of the biopsies from UBT (-) patients were 
found to be H. pylori (+). Biopsies from 65 of 78 (83.3%) UBT (+) patients 
were H. pylori (+) with histochemical staining, but only 53 of these biopsies 
were found to be H. pylori (+) immunohistochemically. We conclude that 
immunohistochemical staining is more specific than histochemical staining 
and UBT for the detection of H. pylori infection.
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Helicobacter pylori (H. pylori) is now accepted 
as a very common cause of gastritis in adults 
and children1-2. It is reported that H. pylori 
infection is almost always acquired in childhood 
and usually persists for life unless specifically 
treated3. Accurate detection of the organism is 
essential for correct patient management1, 3. In 
adults, there are several noninvasive diagnostic 
tests to diagnose H. pylori infection, including 
serology and indirect detection of urease 
activity (13C- and 14C- urea breath test-UBT)4. 
However, the gold standard for the diagnosis of 
H. pylori infection is the histologic examination 

of stomach biopsy specimens obtained by the 
use of esophagogastroduodenoscopy5-7. H. pylori 
colonized with high density can be observed in 
routine hematoxylin-eosin (HE)-stained sections, 
but the detection of a lower density of organisms 
requires special stains such as Gram, Giemsa, 
Genta, Dieterle or Warthin-Starry stains7-10. The 
Warthin-Starry silver stain, which is considered 
to be the most sensitive histochemical stain for 
the detection of H. pylori, is technically difficult 
and frequently not reproducible. Moreover, none 
of the stains mentioned above is specific for 
the organism8.
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Immunohistochemical staining for the detection 
of H. pylori has been available since 1988. 
Immunohistochemical methods are highly 
specific. There is a limited number of studies 
comparing immunohistochemistry with 
histochemistry for the identification of H. pylori 
in pediatric gastric biopsies8,10-12.

Few publications have analyzed the significance 
of histopathologic findings of H. pylori gastritis 
in the pediatric population. In this study, we 
have evaluated the histopathologic features of 
H. pylori gastritis in children. We compared 
immunohistochemistry with histochemistry 
for the detection of H. pylori in pediatric 
gastric biopsies.

Material and Methods

The material for this study was paraffin-
embedded tissues from 78 pediatric patients 
who had undergone a gastric biopsy and UBT. 
There were 33 boys and 45 girls with an age 
range of 4-12 years (mean 11.12).

After informed consent was obtained from the 
parents and/or the children, an esophagogastro
duodenoscopy was performed with an Olympus 
GIF P100 scope. Intravenous sedation with 
midazolam and pethidine was administered to 
all 78 children before endoscopic examination. 
Endoscopic findings were recorded. At least 
four antral gastric biopsies were obtained from 
each patient for histology, culture and rapid 
urease test medium (Dio-Helico, Diomed). 
Corpus biopsies were also taken from 63 of 
these patients.

Urea breath test (UBT) was performed in 
78 patients. After a fasting baseline sample 
breath collection, 50 mg (<30 kg) or 75 mg 
(>30 kg) 13C-labeled urea was administered 
orally in orange juice. A second breath sample 
was collected 30 minutes after urea ingestion. 
Breath samples were analyzed by isotope ratio 
mass spectrometry (IRIS IEC 601-1; AYKA, 
Germany) and the cut-off value was 4δ 0%.

All biopsy specimens were fixed in 10% buffered 
formalin and embedded in paraffin. Standard 
HE and Giemsa stains were performed on 5 µm 
thick sections. All sections were evaluated for 
the presence of chronic inflammation, activity 
of inflammation, atrophy, lymphoid follicles, 
intestinal metaplasia and the presence of 
H. pylori. Each parameter was graded according 
to the updated Sydney system13. Immunostains 

were performed using rabbit anti-H. pylori 
antibody (dilution: 1:100, Dako, Glostrup-
Denmark, Code: B0471, Lot: 31). Streptavidin-
biotin peroxidase technique (Dako, Glostrup-
Denmark-Universal LSAB2 Kit/HRP) was used 
to visualize immunostaining.

All statistical analyses were performed by 
SPSS for Windows 12.0. The results of 
histologic analysis were compared with UBT 
results. Statistical analysis was performed 
using the kappa statistics for the strength 
of agreement between histochemical and 
immunohistochemical methods for the 
detection of H. pylori. These two methods 
were also compared to UBT results.

Results

Helicobacter pylori was observed as small, slightly 
curved bacillus with HE and Giemsa stains 
(Figs. 1, 2). No coccoid forms were identifiable 
with these stains. By using immunohistochemical 
method, we were able to detect H. pylori at 
low magnification even if they were small 
in number (Fig. 3). Additionally, coccoid 
forms of H. pylori not identified by HE or 
Giemsa stains were also observed easily by 
immunohistochemistry (Fig. 4). H. pylori density 
was scored according to the Sydney system. The 
number of biopsies with H. pylori density score 
3 (+) with immunohistochemistry [25% of H. 
pylori (+) biopsies] was more than those with 
HE or Giemsa stains [12.1% of H. pylori (+) 
biopsies] (Table I). This result showed that the 
organisms with low density could be detected 
by immunohistochemistry more easily than by 
HE and Giemsa stains.

Fig. 1. The curved bacteria visualized with 
hematoxylin-eosin (x400).
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Fig. 4. Coccoid and bacillus forms of Helicobacter 
pylori within the mucus layer in close contact with the 

epithelial cells (x400).

Fig. 2. Helicobacter pylori observed with
Giemsa stain (x400).

Fig. 3. A single Helicobacter pylori in the glandular 
lumina with immunohistochemical staining (x400).

The frequency of H. pylori gastritis was higher 
in the antrum than corpus both histochemically 
and immunohistochemically. As all analyses of 
the parameters evaluated in this study gave 
similar results for both antrum and corpus 
biopsies, we present the results of the antrum 
biopsies of 78 patients.

By using HE and Giemsa stains, 66 of 78 
(84.6%) antrum biopsies were found to contain 
H. pylori. Immunohistochemically, 56 of 
78 (71.8 %) antrum biopsies were H. pylori 
(+) (Table II). To measure the agreement 
between histochemical (HE and Giemsa) 
and immunohistochemical methods, data 
obtained from these methods were analyzed 
using kappa statistics. The agreement between 
these methods for the detection of H. pylori in 
biopsies was statistically significant, but the 
agreement was poor (k=0.148, p=0.022).

Table I. Histochemical and Immunohistochemical 
Staining Results for the Detection of H. pylori

Immunohistochemistry

Histochemistry 0 1 (+) 2 (+) 3 (+) Total

0 10  2  0  0 12
1 (+)  6  7 10  5 28
2 (+)  5  8 10  7 30
3 (+)  1  2  3  2  8
Total 22 19 23 14 78

Table II. Comparison of Histochemistry and 
Immunohistochemistry for the Detection of 
H. pylori Density in Gastric Antral Biopsies

Immunohistochemistry

Histochemistry Negative Positive Total

Negative 10  2 12
Positive 12 54 66
Total 22 56 78

When compared with immunohistochemistry 
results, the sensitivity and specificity of 
histochemistry for the detection of H. pylori 
were 45% and 96%, respectively, meaning that 
the probability of false positivity is 4% and the 
probability of false negativity is 55%.

All antrum and corpus biopsies with H. pylori 
colonization showed chronic inflammation with 
activity. There was atrophic gastritis in 16 antral 
biopsies and 12 of them were found to contain H. 
pylori histochemically and immunohistochemically. 
Seven corpus biopsies showed atrophic gastritis, 
with five of them positive for H. pylori.
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There was no correlation between the presence 
of lymphoid follicles and H. pylori positivity. 

Urea breath test (UBT) was positive in 68 of 78 
patients. Only one antrum biopsy with (-) UBT 
was found to be H. pylori (+) histochemically 
and three immunohistochemically H. pylori (+) 
biopsies were taken from patients with (-) UBT. 
These three UBT (-) biopsies showed the coccoid 
forms of H. pylori immunohistochemically. 
Correlation of histochemistry and UBT is 
shown in Table III. Table IV summarizes 
the results comparing immunohistochemistry 
and UBT. Eight patients with gastritis in 
corpus biopsies had (-) UBT. None of these 
patients’ biopsies showed H. pylori with HE 
and Giemsa but H. pylori was detected in one 
immunohistochemically.

Table III. Correlation of UBT and
Histochemical H. pylori Detection

UBT

Histochemistry Negative Positive Total

Negative  9  3 12
Positive  1 65 66
Total 10 68 78

UBT: Urea breath test.

Table IV. Correlation of UBT and
Immunohistochemical H. pylori Detection

UBT

Immunohistochemistry Negative Positive Total

Negative  7 15 22
Positive  3 53 56
Total 10 68 78

UBT: Urea breath test.

Ninety percent of UBT (-) cases were also 
negative for H. pylori in antrum biopsies with 
histochemistry and this ratio was 70% for 
immunohistochemistry. Among H. pylori (+) 
antrum biopsies, 98.5% had (+) UBT.

Discussion

Helicobacter pylori is one of the commonest 
infectious agents worldwide. This gram-negative 
spiral organism, which colonizes the gastric 
mucosa, causes chronic active gastritis and 
gastric ulcer disease. Furthermore, the World 
Health Organization has classified this organism 
as a carcinogen for gastric cancer1,14,15. Hence, 
proper methods for the detection and accurate 

treatment are of great importance. Many invasive 
and noninvasive methods have been developed 
for the detection of H. pylori. Noninvasive tests 
such as serology and UBT are recommended 
for the diagnosis of H. pylori infection in adult 
patients under the age of 45 years4. There are 
limited studies on the diagnostic value of these 
tests and it is reported that 10% false-positive 
and false-negative results must be accepted10. 
The histologic examination of gastric biopsy 
specimens is currently accepted as the gold 
standard16,17. In addition to the detection of 
H. pylori, endoscopic biopsies can provide 
information about the type, grade, and extent of 
inflammation, atrophy and intestinal metaplasia 
in the stomach. It is reported that in clinical 
practice, therapeutic decision-making and in the 
planning of follow-up arrangements, knowledge 
of the microscopic appearance of the gastric 
mucosa is helpful6,17-19.

In studies performed on adult gastric biopsies, 
it is reported that H. pylori gastritis is more 
prevalent and more severe in the antrum than 
in the corpus16. In our study performed on 
the pediatric gastric biopsies, the frequency 
of H. pylori gastritis was higher in the antrum 
than corpus, similar to the adult biopsies.

The significant association between chronic 
active gastritis and H. pylori infection has been 
reported in several studies. In our study, all 
biopsies with H. pylori colonization had chronic 
active inflammation with both mononuclear 
cells and neutrophils1,11,16,17. Although atrophy 
is also known to be associated with H. pylori 
gastritis, in this study only 21.4% of biopsies 
with H. pylori gastritis showed atrophy. This 
finding may be because some of the biopsies 
did not contain the muscularis mucosa layer, 
in which case it is not appropriate to evaluate 
the presence of atrophy.

In histologic sections, H. pylori is observed as 
a curved bacterium mostly found beneath the 
mucus layer in close relation to the luminal 
surface of epithelial cells lining the superficial 
foveolae1,16. Several staining methods, such 
as HE, Giemsa, Genta, silver stains and 
acridine orange, have been proposed for 
visualizing the curved bacteria in the tissue 
sections. Some of these stains like silver 
stains are time consuming and difficult to 
perform7-10. Furthermore, none of them 
is specific for H. pylori, and H. pylori-like 
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organisms may cause false-positive results with 
these stains. Since 1988, immunohistochemical 
staining using specific polyclonal antibodies to 
visualize H. pylori in sections is recommended 
for the diagnosis of H. pylori infection in gastric 
biopsies. So far, no cross-reactions to any other 
curved bacteria have been documented8,10-12. In 
our study, we found that H. pylori positivity was 
84.6% in antrum biopsies with histochemistry, 
but immunohistochemical staining showed 
71.8% of antrum biopsies as positive for 
H. pylori. Furthermore, with HE and Giemsa 
stains, curved bacteria are only detected when 
found in large numbers. By immunohistochemical 
method with specific antibodies, it is possible to 
identify H. pylori in small numbers16. In our study 
group, it was impossible to identify the coccoid 
forms of the organism with HE and Giemsa 
stains. Coccoid forms were specifically stained 
and visualized by immunohistochemistry.

Statistical analysis of the results of this study 
revealed that histochemically H. pylori (-) biopsies 
should be investigated immunohistochemically 
for the presence of H. pylori. Since we 
found 12 biopsies with H. pylori positivity 
with histochemistry to be H. pylori (-) with 
immunohistochemistry, we recommend 
immunohistochemical staining on gastric biopsy 
sections for the detection of H. pylori gastritis. 
This will protect from false-positive results and 
from useless treatment. Immunohistochemical 
staining is simple, sensitive, specific, reproducible, 
and easy to perform.

Seven biopsies obtained from 68 UBT (+) 
patients did not show H. pylori positivity 
histochemically or immunohistochemically. 
This suggests that UBT can give false-positive 
results in children as reported for adults. Three 
immunohistochemically H. pylori (+) biopsies 
were taken from patients with (-) UBT, and 
H. pylori was observed mostly in the coccoid 
form. UBT is based on the urease activity of 
H. pylori, but coccoid forms of the organism 
cannot produce urease16. This may be the 
cause of false-negative results with UBT in 
these three cases.

Based on these results, we suggest performing 
endoscopic biopsy for the diagnosis of H. pylori 
gastritis in pediatric cases. We conclude that 
immunohistochemical staining with a specific 
antibody is an accurate technique to detect 
H. pylori infection in gastric biopsies.

Acknowledgements

This study was supported by a grant from The 
Scientific and Technical Research Council of 
Turkey (SBAG-AYD-388).

REFERENCES

 1. Dimmick JE, Jevon GP. Gastritis and gastropathies of 
childhood. In: Russo P, Ruchelli E, Piccoli DA (eds). 
Pathology of Pediatric Gastrointestinal and Liver 
Disease (2nd ed). New York, USA: Springer-Verlag; 
2004: 47-62.

 2. Canöz Ö, Belenli O, Patıroglu TE. General features of 
gastric carcinomas and comparison of HSP70 and NK 
cell immunoreactivity with prognostic factors. Pathol 
Onco Res 2002; 8: 262-269.

 3 Uc A, Chong SK. Treatment of Helicobacter pylori 
gastritis improves dyspeptic symptoms in children. J 
Pediatr Gastroenterol Nutr 2002; 34: 281-285.

 4. Perri F, Ricciardi R, Merla A, et al. Appropriateness 
of urea breath test: a prospective observational 
study based on Maastricht 2000 guidelines. Aliment 
Pharmacol Ther 2002; 16: 1443-1447. 

 5. Ashton-Key M, Diss TC, Isaacson PG. Detection of 
Helicobacter pylori in gastric biopsy and resection 
specimens. J Clin Pathol 1996; 49: 107-111.

 6. Sipponen P, Stolte M. Clinical impact of routine 
biopsies of the gastric antrum and body. Endoscopy 
1997; 29: 671-678.

 7. Kisa O, Albay A, Mas RM, Celasun M, Doganci L. The 
evaluation of diagnostic methods for the detection of 
Helicobacter pylori in gastric biopsy specimens. Diagn 
Microbiol Infect Dis 2002; 43: 251-255.

 8. Eshun JK, Black DD, Casteel HB, et al. Comparison 
of immunohistochemistry and silver stain for the 
diagnosis of pediatric Helicobacter pylori infection in 
urease-negative gastric biopsies. Ped Dev Pathol 2001; 
4: 82-88.

 9. Genta MR, Robason GO, Graham DY. Simultaneous 
visualization of Helicobacter pylori and gastric 
morphology: a new stain. Hum Pathol 1994; 25: 
221-226.

10. Toulaymat M, Marconi S, Garb J, Otis C, Nash 
S. Endoscopic biopsy pathology of Helicobacter 
pylori gastritis, comparison of bacterial detection by 
immunohistochemistry and Genta stain. Arch Pathol 
Lab Med 1999; 123: 778-781.

11. Lauwers GY, Furman J, Michael LE, Balis UJ, Kubilis 
PS. Cytoskeletal and kinetic epithelial differences 
between NSAID gastropathy and Helicobacter pylori 
gastritis: an immunohistochemical determination. 
Histopathology 2001; 39: 133-140.

12. Andersen LP, Holck S, Povlsen CO. Campylobacter 
pylori detected by indirect immunohistochemical 
technique. APMIS 1998; 96: 559-564.

13. Dixon MF, Genta RM, Yardley JH, Correa P. Classification 
and grading of gastritis. The updated Sydney System. 
International Workshop of Gastritis, Houston 1994. 
Am J Surg Pathol 1996; 20: 1161-1181.

38  Orhan D, et al The Turkish Journal of Pediatrics • January - February 2008



14. The Eurogast Study Group. An international association 
between Helicobacter pylori infection and gastric 
cancer. Lancet 1993; 341: 1359-1362.

15. Imrie C, Rowland M, Bourke B, Drumm B. Is 
Helicobacter pylori infection in childhood a risk factor 
for gastric cancer? Pediatrics 2001; 107: 373-380.

16. Genta MR, Huberman MR, Graham DY. The gastric 
cardia in Helicobacter pylori infection. Hum Pathol 
1994; 25: 915-919.

17. El-Zimaity H, Graham DY, Al-Assi M, et al. Interobserver 
variation in the histopathological assessment of Helicobacter 
pylori gastritis. Hum Pathol 1996; 27: 35-41.

18. Carpentieri DF, Wenner W, Liquornik K, Ruchelli E. 
Significance of lymphoid follicles and aggregates in gastric 
mucosa of children. Ped Dev Pathol 2000; 3: 177-179.

19. Mention K, Michaud L, Guimber D, et al. Characteristics 
and prevalence of Helicobacter heilmannii infection in 
children undergoing upper gastrointestinal endoscopy. 
J Pediatr Gastroenterol Nutr 1999; 29: 533-539.

20. Orhan D, Bulun A, Çağlar M. Comparison of Giemsa 
staining and immunohistochemical staining for the 
detection of Helicobacter pylori infection in gastric 
biopsies of urea breath test negative and positive pediatric 
patients. Virchows Archiv 2003; 443: 247-248.

Volume 50 • Number 1 Immunohistochemical Detection of H. pylori  39


