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Abstract: Helicobacter Pylori is a gram negative, motile microorganism that is one of the major causes of chronic gastritis. 

Helicobacter pylori can be detected by routine hematoxylin and eosin (H&E) stain but the detection should be supported 

by special stains like Giemsa stain, Warthin-Starry stain, and Modified Methylene blue and Alcian blue.Aim: This study 

aims to compare the results in detecting H.pylori obtained on special stains like Giemsa stain and Warthin-Starry stain 

along with H&E stain. 

Materials and Methods: A prospective study was conducted among 50 upper GI tract endoscopic biopsies obtained from 

patients presenting with upper GI symptoms like dyspepsia, epigastric pain, hyperacidity at Surgery OPD in a tertiary 

care hospital. The sensitivity, specificity, PPV and NPV of H&E, modified Giemsa stain and Warthin-Starry stain were 

calculated for detection of H.pylori and comparisons were drawn. 

Results: Out of the 50 cases, 27 (54%) tested positive for H. pylori and 23 (46%) were negative. Chronic gastritis was the 

most common histopathological diagnosis with 15 (56%) cases being H. pylori positive. Warthin-starry stain showed the 

highest sensitivity, specificity, PPV and NPV out of all three stains. 

Conclusion: This study highlighted that although routine H&E and Giemsa staining is simple, rapid and cost-effective 

method in comparison to Warthin starry stain which is costlier and time consuming yet proved to be the gold standard for 

diagnosis of H. pylori due to its high sensitivity, specificity, PPV and NPV and good colour contrast. 
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Introduction: 

Helicobacter pylori infection and its related diseases are the most prevalent worldwide. In fact, Helicobacter was named as a 
“definite biological carcinogen” by the World health organisation in 1994.[1] This bacterium is Gram-negative, motile and 

microaerophilic and can withstand the acidity of the stomach for survival. H. pylori infection is the major cause of chronic 

gastritis and is important in the pathogenesis of duodenal and gastric ulcers, atrophic gastritis, MALT lymphoma and distal gastric 

adenocarcinoma. H. pylori was considered as ‘Class I carcinogen’ by International Agency for Research on Cancer (IARC).[2] 

Although H. pylori may affect all ages,but older age group have more risk to infection. Ingestion of the bacteria, which is the 

most likely portal of entry, may occur by one or a combination of three means: oral-oral, gastro-oral, or faecal-oral, but 

determining a dominant route is not an easy task.  

 

H. pylori can be detected by invasive and non-invasive tests.[3] Various non-invasive methods include 13-Carbon urea breath test 

(13-C-UBT), Stool antigen test and serology (Anti H. pylori IgG antibody) whereas invasive techniques include Rapid Urease 

Test, histopathology, culture and Polymerase Chain Reaction (PCR). The histopathological evaluation and culture are the gold 
standard method for detection.[4] 

 

With the help of endoscopy, numerous small mucosal biopsies are obtained for diagnosis and monitoring the course of various 

gastro-intestinal lesions. For this purpose, flexible fibre optic endoscope, with an electronic video image is used. Biopsies are 

used for histopathological examination. In case of severe infection routine H&E can detect H. pylori bacteria in the tissue. 

However, with low-density of bacterial colonisation with features of chronic gastritis needs special staining for the identification 

of H. pylori. Hence although the organisms are often visible on Haematoxylin and Eosin (H&E) staining, but are more easily seen 

with Giemsa and Warthin-Starry stain.[5]The present was study aimed to do a comparative study of H&E, modified Giemsa and 

Warthin stain in detection of H. pylori. 

 

Materials and Methods: 

This study is a prospective study performed on the gastrointestinal endoscopic biopsies received from the department of 
Gastroenterology/Surgery to the department of Pathology in a tertiary care hospitalat Navi Mumbai, with asample size of 50, over 

a period of 15months after obtaining ethical clearance from the institution. 

 

Inclusion criteria: 

Male and female patients aged above 18 years, endoscopically established for various chronic upper abdominal symptoms 

including epigastric pain, dyspepsia, heartburn, nausea and vomiting from department of surgery (gastroenterology), received in 

the histopathology lab of department of pathology. 
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Exclusion criteria: 

1. Anatomical abnormality of stomach 

2. Patients undergoing any gastroduodenal surgery. 

3. Active bleeding. 

4. Patients on helicobacter pylori eradication therapy. 
The study included 50 gastrointestinal biopsies from the patients who came to the department of Surgery with various chronic 

upper abdominal symptoms including epigastric pain, dyspepsia, heartburn, nausea and vomiting. All relevant clinical details 

including age, sex, clinical presentation, endoscopic findings and clinical diagnosis of patients were noted in the proforma 

prepared for this study. 

 

A prior written consent for endoscopy and tissue retrieval was obtained from each patient by explaining the procedure in advance. 

Using Gastrointestinal videoscope Olympus GIF-H 180, Olympus GIF-V70 the endoscopy was carried out. Biopsies were taken, 

four biopsies from antrum, body and pylorus. The biopsies were fixed in 10% formalin; routinely processed and embedded in 

paraffin. The slides were stained with routine H & E, modified Giemsa and Warthin starry stain. 

 

Results and Observations: 

This randomized prospective study was conducted in Department of Pathology, MGM Medical College & Hospital, Kamothe, 
Navi Mumbai. This hospital is multi-specialty tertiary healthcare centre mainly catering peri urban population. During the study 

period of over 18 months an average of 69 suspected patients visited Department of Surgery, out of which 50 patients were 

included in this study from OPD as well as IPD and endoscopic biopsies were taken and submitted for examination in the 

Department of Pathology. 

 

A total of 50 Upper GI endoscopic biopsies were examined, out of which 27 (54.0%) H. Pylori positive cases and 23 (46.0%) H. 

Pylori negative cases were identified. (Graph 1) 

 

Incidence of H. Pylori in Upper GI Endoscopic biopsies 

 
GRAPH: 1 

 

On correlation with endoscopic and histopathological diagnosis, Gastritis (56%) was the commonest lesion in H. pylori positive 

cases followed by gastric erosion (22%), gastric ulcer (18%) and gastric carcinoma (4%). (Graph 2) 
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GRAPH: 2 

The maximum H. pylori positive cases were identified with Warthin starry stain (54%) followed by Giemsa stain (38%), and least 

with H & E stain (28%). (Graph 3) 

 

GRAPH: 3 

Warthin starry stain showed highest sensitivity, specificity, PPV, NPV of 100% each and least being of H & E stain showing 

51.85%, 95.65%, 93.33% and 62.85% respectively. Accuracy for the H&E, Warthin-starry and Giemsa test was observed to be 

72%, 100% and 80% respectively. (Graph 4) 

0

10

20

30

40

Correlation between Endoscopic and Histopathological diagnosis of 

gastric lesions in 27 H. pylori positive cases

Gastritis %

Gastric Ulcer %

Gastric Erosion %

http://www.ijsdr.org/


ISSN: 2455-2631   October 2022 IJSDR | Volume 7 Issue 10 

 

IJSDR2210079 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  458 

 

 

GRAPH: 4 

 
Figure 1 and 2: Few pinkish spiral curved organism in the glands (100x) (H &E).  

 

 

Figure 3 and 4 :Numerous black curved organisms against brown contrast of surrounding tissue in luminal aspect of the 

gland(100x) (Warthin starry stain) 
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Figure 5 and 6: Blue curved organism in luminal aspect of the gastric glands (40x) (Giemsa Stain) 

Discussion: 

Since the astonishing discovery of H. pylori by Marshall and Warren launched revolutions in medical field, leading to 

development of various diagnostic methods for the aim of accurate diagnosis of this organism. Nearly half of the population of 

world is infected with H. pylori and most of them belong to developing countries.[6] An Endoscopy is a standard first line 

investigation for patients with GI symptoms and in combination with adequate endoscopic biopsy for histological examination, 
provides precise diagnosis of the lesion and monitoring the course of a various gastro-intestinal lesions.[7] 

Histological examination is a method of choice for identification of H. pylori infection. There are several staining methods for 

detection of H. pylori and various studies have been done and have emphasized that staining with hematoxylin and eosin might 

miss the bacteria due to lack of contrast between the organism and the surrounding gastric mucosa or because of bacterial 
contaminants. Special staining with silver impregnation Warthin-starry stain is considered gold standard along with Giemsa stain 

for the detection of H. pylori.[8] 

The present study showed an overall incidence of H. Pylori in 27/50 cases (54%) which is comparable with the studies done by 

Kumar V et al.,[9] (51%) followed by P. Sharma et al.,[10] (47%) and S. Adlekha et al.,[11] (62%) respectively. 

On correlation of endoscopic and histopathology diagnosis in our study, endoscopic findings of 27 H. pylori positive cases were 

compared with histopathological findings. Out of which, 15 cases (56%) of gastritis showed concordance on histopathological 

diagnosis, similar findings were seen in the study which was done by Chattopadhyay G.[12] 

Our study showed 54% of positive H. pylori cases which were confirmed by different staining methods as routine H&E (28%), 

Warthin-Starry (54%), and Giemsa (38%) respectively. Our study was comparable with other studies. Smita S Sonawane et 

al.,[13], Sandhika [14] and M. Ashton Key et al.,[15] found 55%, 63.33% & 66% positivity with Warthin-Starry stain 

respectively. Fiaz Ahmad et al.,[16], M. Ashton Key et al.,[15] and RaziyeTajalli et al.,[17] found 34%, 37% and 41.86% H. 
pylori positivity with H&E stain. Smita S sonawane et al.,[13] and Sandhika[14] found 53% and 53.33% H. pylori positivity with 

Giemsa stain. 

In the present study we found Warthin starry staining method as gold standard showing 100% sensitivity, specificity, PPV and 

NPV respectively and was comparable with the study done by Himani B. Pandya et al.,[18] showing specificity (100%), 
sensitivity (84.5%), PPV (59.1 %) and NPV (100%). Another study by Cpt. Elizabeth A. et al.,[19] found sensitivity of (67%) and 

specificity of (100%).  

The sensitivity, specificity, PPV, NPV of H&E stain in present study was (95.65%), (51.85%), (93.33%), (62.85%) respectively. 

Similar findings were seen in other studies done by Loren Laine et a1.,[20], F.Kacar et a1.,[21], Jen-En Tzeng et al.,[22] showing 
sensitivity as (92%), (97%) and (98.5%).  

The specificity of H&E stain was less when compared with Warthin-Starry, although time consuming but the staining contrast 

was maximum. PPV of H&E stain was comparable with study done by Jen-En Tzeng et al.,[22]as (100%).  

The sensitivity of 66.6% reported inGiemsa was correlated with RaziyeTajalli et al.,[17](53.49%). Specificity in our study was 
(95.6%), which was comparable to other studies,Himani B. Pandya et al.,[18]and RaziyaTajalli et al.,[17]. The lowspecificitydue 
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to low stain contrast and possibility of low density of H.pylori organism. However, our study showed unexpectedly low reliability 

of Giemsa staining with regards to history of medication, where the spiral form of the organism gets transformed to coccoid form 

which may not have been detected by this staining method as stated by RaziyeTajalli et al.,[17]. PPV of 94.7% was similar with 

the study of Jen-En Tzeng et al.,[22] (98.5%). NPV in present study withGiemsa was (70.96%) and was comparable with 

RaziyeTajalli et al.,[17](66.60%). 
 

Conclusion: 

The routine H and E stain supplemented with special stains like Giemsa and Warthin-Starry helps in identification of the spiral 

organism Helicobacter Pylori, thereby helps in giving prompt treatment and prevention of its sequalae. This study was also 

helpful in diagnosing various gastric pathologies caused by H. pylori. 

 

The different staining methods confirmed the positivity of H. pylori in 27 cases, showing positivity of Warthin Starry (54%), 

Giemsa (38%) and H and E (28%). 

 

The specificity, sensitivity, PPV, NPV of special stains with Warthin-Starry was 100% each, H&E was 51.85%, 95.65%, 93.33% 

and 62.85%, modified Giemsa was 95.6%, 66.6%, 94.7%, 70.96% respectively.  

 
The present study highlighted the importance of incidence, endoscopic biopsies, identification of H. pylori and various gastric 

pathologies. The study also revealed the usefulness of different staining methodologies like H and E, modified Giemsa and 

Warthin-Starry stain in the identification of H. pylori in various gastric pathologies. H and E and Modified Giemsa staining 

techniques were found to be simple, cost effective and less time consuming than Warthin starry staining which is costlier and time 

consuming yet proved to be the gold standard for diagnosing H. pylori due to its high sensitivity, specificity and good staining 

color contrast. Hence, chances of missing the organism are least with Warthin-Starry stain. 
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