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INTRODUCTION 

Helicobacter pylori is a spiral gram negative bacterium 

which was discovered by Marshall BJ and Warren R in 

1982.1 Studies have indicated the presence of H. pylori 

association with a variety of gastrointestinal disease 

including gastritis, duodenal and gastric non ulcer 

dyspepsia, duodenal and gastric ulcer, gastric 

adenocarcinoma and lyhmphoma.2-4 The organism is 

present in gastric biopsy specimens of almost all patients 

with duodenal ulcer as well as most individuals with 

gastric ulcers.5The removal of organism by antimicrobial 

therapy is correlated with the resolution of symptoms and 

cure of diseases.6 

The tests available for the diagnosis of H. pylori infection 

can be broadly divided into two types: invasive and non-

invasive. Non-invasive tests include serological 

diagnosis, urea breath test, and stool antigen test. H. 

pylori specific antibodies have been detected in the 
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serum, saliva and urine.7,8Antibodies to H. pylori 

including IgG, IgA, IgM class is increased in the sera of 

patients harbouring H. pylori infection, as determined by 

ELISA/ ELFA/immunochromatographytechnique.9-12 

Invasive tests require an endoscopic gastric biopsy 

specimen and include rapid urease test, histological 

examination and culture of biopsy. 

H. pylori can be seen in routine hematoxylin and Eosin 

staining, but many newer staining methods have been 

devised for better visualization of H. pylori, including 

immunohistochemical stains.13,14 

The present study attempted to document the 

morphologic changes in the gastric mucosa induced by H. 

pylori colonization and correlate them with the severity 

of the infection. The study has compared different 

diagnostic tests used for H. pylori detection. 

METHODS 

This study was conducted in the Department of 

Pathology, in a tertiary care hospital from July 2013 to 

June 2014. The study population comprised of all patients 

of either gender of any age with symptoms of dyspepsia 

and requiring an upper gastrointestinal endoscopy. 60 

patients were included in the study. Patients who had 

received antibiotics, proton pump inhibitors, H2 blockers 

or colloidal bismuth sulphate within the previous two 

months of endoscopy, patients with a history of gastric 

resection/vagotomy, patients with complicated peptic 

ulcer disease (haemorrhage/perforation) were excluded. 

A blood sample of all patients selected for endoscopy 

was taken by venepuncture and serum separated and 

stored at -20oC for H. pylori serology to detect IgG and/ 

or IgM antibodies by Immunochromatography technique. 

Upper gastrointestinal endoscopy was performed on all 

patients. Antral/ Pyloric biopsy were taken in each 

patient. The endoscope and biopsy forceps were 

disinfected in 2% gluteraldehyde solution before and 

after each case. Routine Hematoxylin and Eosin staining, 

modified Giemsa staining were performed on tissue 

sections of each case and then mounted with DPX. 

H and E stained sections for all cases were examined 

microscopically for gastritis and presence and absence of 

H. pylori. These were also graded according to the 

updated Sydney system using the visual analog scale.15 

RESULTS 

A total of 60 cases fulfilled selection criteria, were 

selected for the study. Detailed history and examination 

findings were recorded in a predesigned proforma. 

The cases belonged to any age group having gastric 

symptoms were distributed to different age groups. The 

maximum numbers of cases were in the age group of 41 

to 60 years (45%). The cases in the age group 21-40 and 

61-80 years were 40% and 13.3% respectively. There was 

1 case in the age group of below 20 years. 

The most common symptom encountered was epigastric 

pain which was seen in 44 (73.7%) cases, as shown in 

Figure 1. This was followed by either nausea or vomiting 

or both, which was seen in 23 (38.3%) cases. Bloating, 

belching and acid eructation was seen in 19 cases. Other 

uncommon symptoms seen were dyspepsia (4 cases), 

dysphagia, haematmesis and weight loss (2 cases) 

diarrhea, dysphagia along with dyspepsia, hiccups, loss of 

appetite, post prandial fullness (1 case each). Past history 

of tuberculosis and renal stone, cholelithiasis was present 

in 2 cases each. One case had a history of hernia. 

 

Figure 1: Symptom profile. 

The most common symptom encountered in both male 

and female cases were epigastric pain- 22 males and also 

22 females presented with epigastric pain. Nausea and 

vomiting was more common in male cases. 13male cases 

had history of nausea/vomiting, whereas 10 female cases 

complained of the same. Weight loss was seen only in 

two cases both were male. 

Endoscopy findings have been summarised in Figure 

2.55% cases were endoscopically within normal limits. 

21.7% cases had mild antral gastritis, 6.7% cases showed 

erosive gastritis, duodenal ulcer and hyperaemia in the 

body of stomach were seen in 3.3% cases. 

Severe antral gastritis, hyperaemia of proximal antrum, 

GERD with antral gastritis and Grade-I oesophageal 

varices with chronic antral gastritis, were seen in one case 

each. 

All cases were subjected to serology test by 

immunochromatography technique, histological 

examination by haematoxylin and Eosin and modified 
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Giemsa. Serology by immunochromatography technique 

was done in all cases and was positive in 41 cases. Out of 

60 cases 33 cases were positive for H. pylori on any one 

or more of the two tests. Out of these, 28 had visible H. 

pylori on H and E, 33 had visible H. pylori on modified 

Giemsa. 

 

Figure 2: Endoscopic findings. 

A total of 60 cases showed gastric inflammation on 

histology. Out of these 60 cases, 57 showed chronic 

inflammation, while 03 showed solitary acute 

inflammation.31cases showed activity (presence of 

neutrophils). Chronic atrophic gastritis was found in 39 

cases. There was no case of gastric atrophy.  

All H and E stained sections were graded for gastritis 

using some help from the visual analogue scale (VAS) of 

the updated Sydney system.  

Six cases with chronic inflammation also showed 

presence of lymphoid aggregates. Glandular atrophy was 

seen in 39 cases out of which 35 had mild and 3 had 

moderate and 1 had severe glandular atrophy. The case 

with moderate atrophy had more positive H. pylori. 

Intestinal metaplasia was seen in three cases, both being 

mild. All showed presence of H. pylori with a positive 

serology.  

As observed in Table 1, H and E was positive for H. 

pylori in 28 cases (84.84%) out of 33 cases which were 

positive for H. pylori. Modified Giemsa detected an 

additional 5 cases and increased the diagnostic yield by a 

further 15.15%. Serology performed by 

immunochromatography showed positive for 41 cases. 

 

 

Table 1: Comparison of modified Giemsa, H and E and serology. 

Test 
H. pylori 

Sensitivity Specificity PPV NPV 
Positive Negative 

H and E 
Positive 28 0 

84.84% 100% 100% 84.3% 
Negative 5 27 

MGG 
Positive 33 0 

100% 100% 100% 100% 
Negative 0 27 

 

Serology 

Positive 30 11 
90.90% 59.25% 73.17% 82.21% 

Negative 3 16 

 

Table 2: Correlation H. pyloriinfection with age and sex. 

 
Serology H. pylori Total 

Positive Negative Positive Negative  

Age group (years)      

<20 0  1 0 1 1 

21-40 17 7 16 8 24 

41-60 20 7 13 14 27 

61-80 4 4 4 4 8 

Total 41 19 33 27 60 

Gender      

Male 20 13 19 14 33 

Female 21 6 14 13 27 

Total 41 19 33 27 60 
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Table 2 shows maximum number of cases belonged to 

the age group of 41 to 60 years, while age group 21-40 

showed maximum percentage of H. pylori positivity 

(66.66%). Out of 33 male cases 19 (57.57%) were 

positive for H. pylori and out of 27 female cases 14 

(51.85%) were positive for H. pylori on histomorphology. 

Similarly, the seroprevalence of H. pylori infection was 

48.78% (20 cases) in males and 51.21% (21 cases) in 

females. 

 

Table 3: Correlation of H. pyloriserology with H and E and modified Giemsa. 

Serology 
 H. pylori on H and E H. pylori on modified Giemsa 

Total  
Positive Negative Positive Negative 

Positive 26 15 30 11 41 

Negative 2 17 3 16 19 

Total 28 32 33 27 60 

 

Serology by immunochromatography technique 

correlated significantly with the presence of bacteria on 

histology (H and E, modified Giemsa). Table 3 shows 

that out of 41 cases positive by serology, 26 showed 

visible H. pylori on H and E stained sections while out of 

19 cases which were negative for serology, only 2 

showed H. pylori on H and E (false negatives). A 

significant correlation was seen between serology and 

modified Giemsa. Out of 41 cases which tested positive 

on serology 30 showed visible H. pylori on Modified 

Giemsa while out of 19 cases which were negative on 

serology 3 showed H. pylori on Modified Giemsa (false 

negative). 

 

Table 4: Correlation of H. pyloriandgastritis with serology. 

Biopsy findings Serology positive Serology negative Total 

Gastritis+ H. pylori+ 30 03 33 

Gastritis- H. pylori- 00 00 00 

Gastritis + H. pylori- 11 16 27 

Gastritis - H. pylori+ 00 00 00 

Total 41 19 60 

 

The presence of H. pylori and gastric inflammation was 

correlated with the serology as shown in Table 4. The 

biopsy findings correlate well with serology status as 30 

(90.90%) out of 33 cases with both gastritis and positive 

H. pylori had serology positive. 

Table 5: Correlation of H. pyloristatus with acute 

inflammation. 

H. pylori 
Acute inflammation  

Total 
Y N 

Positive 0 33 33 

Negative 3 24 27 

Total 3 57 60 

Acute inflammation alone did not correlate significantly 

with H. pylori status, as shown in Table 5. There was no 

case with positive H. pylori which showed acute 

inflammation. All the three cases which showed acute 

inflammation were negative for H. pylori. 

Table 6: Correlation of H. pyloristatus with chronic 

inflammation. 

H. pylori 
Chronic Inflammation 

Total 
Y N 

Positive 33 0 33 

Negative 24 3 27 

Total 57 3 60 

Table 7: Comparision of presence of lymphoid 

aggregates with H. pyloristatus. 

H. pylori 
Lymphoid aggregates 

Total 
Present Absent 

Positive 3 30 33 

Negative 3 24 27 

Total 6 54 60 

Chronic inflammation score correlated significantly with 

H. Pylori status, as shown in Table 6. There was no case 



Rajan A et al. Int J Res Med Sci. 2017 May;5(5):1851-1857 

                                                       International Journal of Research in Medical Sciences | May 2017 | Vol 5 | Issue 5    Page 1855 

in which chronic inflammation was absent but positive 

for H. pylori. 

As shown in Table 7, 6 cases with chronic inflammation 

showed presence of lymphoid aggregates. Out of these, 3 

(50%) showed the presence of H. pylori. 

 

Figure 3: Numerous H. pylori in the lumen of gland. 

(A) H and E staining, 40 X; (B) Giemsa stain, 100 X. 

DISCUSSION 

There are few studies which have correlated serologic 

detection of H. pylori with morphological changes 

produced by it in the gastric mucosa. The present study 

attempted to document the morphologic changes in the 

gastric mucosa induced by H. pylori colonisation and 

correlate them with serology and the severity of the 

infection. The study also compared different diagnostic 

tests and evaluated the different staining methods used 

for H. pylori detection. 

The present study comprised of 60 patients of either 

gender of any age, presenting with symptoms of 

dyspepsia and requiring an upper gastrointestinal 

endoscopy. The maximum number of patient was in the 

age group 41 to 60 years (45%) with the mean age being 

45.4 years. Out of total 60 cases, 33 (55%) were males 

and 27 (45%) were females. 

The most common symptom encountered in both male 

and female patients was epigastric pain which was seen 

in 22 (50%) males and 22 (50%) females. This was 

followed by either nausea or vomiting or both, which was 

seen more commonly in male patients presented in 13 

(39.4%) as compared to that in female patients of which 

only 10 (37%) had this symptom. 

In the present study, no abnormality was detected in most 

of the patients on endoscopic examination. 

The seroprevalence of H. pylori infection in the present 

study was 68.33%, which was similar with the previous 

reports of Kate et al in his two studies done on cases with 

non-ulcer dyspepsia was 68% and 74.4%.15,16 

In the present study, there was a slight preponderance of 

H. pylori infection in males (57.6%) as compared to 

females (42.42%). Most other studies have also reported 

a slight male preponderance of H. pylori infection.17 

In this study, serology by immunochromatography 

technique to detect antibodies against H. pylori correlated 

significantly with presence of H. pylori on histology (H 

and E, modified Giemsa). Out of 41 cases positive by 

serology, 26 (63.41%) showed visible H. pylori on H and 

E, and 30(73.17%) showed on modified Giemsa stain. 

Similar results were found by Booth et al who found a 

very low H. pylori positivity in cases with low IgG and 

IgA.18 Perez-Perez et al also found that 33 out of 46 

patients (71.7%) who were positive on serology showed 

H. pylori.19 Similar results were found by Urita et al.20 

In the present study, the sensitivity, specificity, PPV and 

NPV of serology was 90.90%, 59.25%, 73.17% and 

82.21% respectively. These results were comparable to 

those of Urita et al.20 She et al however, used stool 

antigen test as the gold standard and found lower values 

for specificity and PPV.21 All the mentioned studies used 

ELISA technique for serology, whereas in the present 

study immuno chromatography technique was used. 

There were 11 cases in the present study which were 

negative for H. pylori on histomorphology but had a 

positive serology. There can be several explanations for 

this. It may occur in chronic atrophic gastritis, a common 

condition in the evolution of H. pylori gastritis. In these 

patients, the gastric cavity becomes hostile to H. pylori, 

the organism disappears from the mucosa but antibody 

titres persist in the range of diagnostic titres for H. pylori 

infection.9 There was 1 such cases in the present study 

which showed positive serology and glandular atrophy on 

morphology without the presence of H. pylori. Similar 

findings have also been reported in patients with 

chemical gastritis, particularly in patients treated with 

non-steroidal anti-inflammatory drugs (NSAIDs), who 

have a low prevalence of H. pylori.9 Alternatively the 

possibility exists that the active site of infection was 

missed by biopsy specimens of the highly patchy 

distribution of H. pylori in the gastric mucosa. 

In the present study, the cases which were positive for H. 

pylori on serology had gastritis on morphology. 

Similarly, Perez-Perez et al also found positive 

correlation between serology and gastritis on morphology 

in 88.6% cases.19 Jones et al so found that out of 35 cases 

of gastritis, 29(83.9%) showed their presence of 

complement fixing antibodies.22 

In the present study, there was a significant correlation 

between the severity of gastritis and the presence of H. 

pylori infection on histology. Similar results were seen by 

Tokunaga et al.23 

In the present study, a total of six cases (10.0%) showed 

the presence of lymphoid follicles in addition to chronic 

inflammation. However, the presence of lymphoid 
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follicles did not correlate significantly with the presence 

of H. pylori as only 3 out of these 6 patients were positive 

for H. pylori. Similar results were seen by Shafii et al, 

who, although found lymphoid follicles in 46% cases, did 

not find a significant difference in the presence of 

lymphoid follicles between H. pylori positive and H. 

pylori negative cases.24 

In the present study, acute inflammation was seen in 3 

cases. However, this finding did not have a correlation 

with the presence of H. pylori as none out of these 3 

cases was positive for H. pylori. Malik et al also found 

acute inflammation in 20% of cases (30 cases) but unlike 

the present study, they found H. pylori in 67% cases (20 

out of 30). Intestinal metaplasia was seen in 3cases 

(5%).25 All cases showed presence of H. pylori with a 

positive serology. 

CONCLUSION 

A simple test like modified Giemsa should be used 

routinely for detection of H. pylori as it is economical. 

Simultaneous morphologic and serological detection of 

H. Pylori helps in its complete distribution and 

identification of its precancerous morphological nature. 

The observations of the present study concluded that a 

significant correlation was existed between presence of 

H. pylori and severity of gastritis and also between 

serology and status of H. pylori 
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