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 Accurate detection of Helicobacter pylori is essential for the effective 
management of chronic gastritis. While Modified Giemsa (MG) staining is a 
common diagnostic tool, its sensitivity can be limited in cases with low 
bacterial density or atypical morphology, often leading to under-detection. 
This study aimed to evaluate the comparative diagnostic performance and 
bacterial density grading of monoclonal antibody immunohistochemistry 
(IHC) versus MG staining to establish a more precise diagnostic algorithm. 
This analytical observational study utilized a retrospective cross-sectional 
design, analyzing 100 gastric biopsy specimens from patients with chronic 
gastritis. Detection rates and bacterial density, graded according to the 
Updated Sydney System, were compared between MG and IHC using 
monoclonal anti-H. pylori antibodies. Monoclonal antibody IHC 
demonstrated a significantly higher detection rate (72%) compared to MG 
(65%; p = 0.016). Discordance analysis identified seven cases that were 
positive by IHC but missed by MG, typically representing low-density 
infections. Although overall inter-method agreement was "almost perfect" 
(Cohen’s kappa = 0.839), IHC staining resulted in a significant ordinal shift 
toward higher bacterial density grades compared to MG (p = 0.016), 
providing more accurate staging of the infection. Monoclonal antibody IHC 
is superior to Modified Giemsa for the detection of H. pylori, particularly in 
identifying cases with low bacterial density or compromised morphology. 
While MG remains a cost-effective primary screening tool, a stepwise 
approach is recommended: IHC should be prioritized as a mandatory 
confirmatory test when histological or clinical suspicion remains high 
despite a negative MG result.  
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GRAPHICAL ABSTRACT 

 

INTRODUCTION 
Gastritis is inflammation of the gastric mucosa and has several causes, including nonsteroidal 

anti-inflammatory drugs (NSAIDs), chronic alcohol use, physiological stress, and Helicobacter pylori 

infection (1,2). H. pylori is the main pathogen behind chronic gastritis, peptic ulcer, and gastric cancer (3). 

Diagnosis, however, is not always straightforward. Modified Giemsa (MG) staining is a common 

histochemical method (4), but its yield drops when bacterial density is low or when the organism takes 

on an atypical form such as the coccoid variant, situations often linked to partial treatment or long-term 

proton pump inhibitor (PPI) use (5). 

The Updated Sydney System offers a standardized way to grade gastritis severity (6). Its use 

differs by setting: at endoscopy it scores macroscopic signs such as erythema and edema, while in 

histopathology it grades bacterial density and mucosal inflammation on a reproducible scale that can 

guide treatment. The reliability of that grade depends heavily on how well the staining method shows the 

bacteria. Monoclonal antibody immunohistochemistry (IHC) offers a more specific and sensitive 

alternative to conventional stains. Rather than relying on morphology and color contrast, IHC targets 

bacterial antigens such as flagellin, a protein needed for H. pylori motility and colonization (7). Because it 

binds these antigens directly, IHC can detect the organism even when its shape is altered or when colonies 

are sparse and patchy, and it produces fewer false positives from background mucus or artifacts that often 

complicate Modified Giemsa interpretation. Because gastritis is common and eradication therapy must be 

targeted, the diagnostic workflow itself deserves scrutiny. Modified Giemsa is simple and inexpensive, but 

it can miss low-density infections and, in turn, lead to inadequate management. A direct comparison of 

the two methods is therefore useful for building a more accurate diagnostic algorithm. 

This study set out to measure the correlation and diagnostic performance of monoclonal antibody 

IHC against Modified Giemsa staining in patients with chronic gastritis. Using the Updated Sydney System 

for density grading, we examined how the two methods might be combined to improve care at Dr. Wahidin 

Sudirohusodo Central General Hospital, Makassar, over the 2023-2024 period. 
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METHODS 

Study Design and Patient Selection  

This research was conducted as an analytical observational study utilizing a retrospective cross-

sectional design. The study population comprised 100 archival paraffin-embedded gastric biopsy blocks 

from patients diagnosed with chronic gastritis at the Department of Anatomical Pathology, Dr. Wahidin 

Sudirohusodo Central General Hospital, Makassar, between January 2023 and December 2024. Inclusion 

criteria consisted of all gastric biopsy samples (antrum, angulus, or corpus) with a confirmed histological 

diagnosis of chronic gastritis, regardless of initial H. pylori status. Samples with insufficient tissue for 

multiple recuts or poor fixative quality were excluded to ensure diagnostic reliability. 

 

Histopathological Procedures and Staining Protocols  

Serial sections of 4 μm thickness were obtained from each paraffin block. 

 

Modified Giemsa Staining 

This special histochemical stain was performed to identify the organism based on morphology 

and color contrast. H. pylori was identified as blue-stained helical or curved bacilli located within the 

gastric pits or the overlying mucus layer. 

 

Monoclonal Antibody Immunohistochemistry (IHC) 

IHC was performed using a monoclonal antibody specifically targeting H. pylori surface antigens, 

such as flagellin. The presence of the pathogen was confirmed by the visualization of distinct brown-

stained bacterial colonies, resulting from a chromogenic enzymatic reaction. This method was utilized to 

enhance detection in cases with compromised morphology or low bacterial density. 

 

Evaluation and Grading Criteria 

The slides were evaluated using a light microscope under oil immersion (1000x magnification). 

To ensure objectivity and minimize bias, the evaluation was performed by two independent anatomical 

pathologists who were blinded to each other's findings and the results of the alternate staining method. 

Bacterial density was quantified according to the Updated Sydney System on an ordinal scale (0–3): 

• Grade 0 (Absent): No bacteria identified. 

• Grade 1 (Mild): Sparse bacteria covering less than one-third of the mucosal surface. 

• Grade 2 (Moderate): Intermediate numbers of bacteria. 

• Grade 3 (Marked): Large clusters or continuous layers of bacteria covering the mucosal surface. 

 

Statistical Analysis  

Data were analyzed using SPSS version 29.0. The McNemar test was employed to compare the 

nominal detection rates (positive vs. negative) between Modified Giemsa and IHC. The Wilcoxon signed-

rank test was utilized to analyze differences in the ordinal bacterial density grades between the two 

methods. Inter-method agreement was assessed using Cohen’s Kappa (κ), with values interpreted as 

follows: 0.61–0.80 (substantial) and 0.81–1.00 (almost perfect). A p-value < 0.05 was considered 

statistically significant. 

 
RESULTS 
General Characteristics of the Samples 

Table 1 summarizes the demographic and clinical characteristics of the 100 samples, along with 

the diagnostic results of both stains. Median age was 50.50 years, and most patients were male (n=61). 

Biopsy specimens were most often medium-sized tissues (57.0%) and came mainly from the combined 

"Antrum, angulus" site (43.0%) or "Antrum, angulus, corpus" (29.0%). The two stains performed 

differently. The monoclonal antibody assay detected more positive cases (72.0%) than Modified Giemsa 

(65.0%), and it also shifted density grading upward. Where Modified Giemsa placed most positive cases 

at Grade 1/Mild (48.0%), the antibody method assigned more cases to higher grades, 44.0% at Grade 
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2/Moderate and 22.0% at Grade 3/Marked. This points to greater IHC sensitivity for the heavier bacterial 

loads that conventional staining tends to underrepresent. 

 

Table 1. General Characteristics of the Samples (n=100) 
Characteristics n % 
Age 
> 50 years 
< 50 years 
Median age: 50.50 years (≈50 years) 
Minimum age: 10.40 years (≈10 years)  
Maximum age: 82.18 years (≈82 years) 
Sex 
Male 
Female 
Biopsi Size 
Small tissue 
Medium tissue 
Biopsy Location 
Angulus 
Antrum 
Antrum, corpus 
Antrum, angulus 
Antrum, angulus, corpus 
Antrum, cardia 
Corpus 

 
51 
49 

50.50 (50 years) 
10.40 (10 years) 
82.18 (82 years) 

 
61 
39 

 
43 
57 

 
1 
4 

19 
43 
29 
1 
3 

 
51.0 
49.0 

 
 
 
 

61.0 
49.0 

 
43.0 
57.0 

 
1.0 
4.0 

19.0 
43.0 
29.0 
1.0 
3.0 

Helicobacter pylori Detection 
Modified-Giemsa  
Positive bacteria  
Negative bacteria 
Monoklonal antibodi Helicobacter Pylori 
Positive bacteria  
Negative bacteria 

 
 

65 
35 

 
72 
28 

 
 

65.0 
35.0 

 
72.0 
28.0 

Helicobacter pylori Density Grading (Updated Sydney System) 
Modified-Giemsa  
Grade 0 (Absent)  
Grade 1 (Mild) 
Grade 2 (Moderate) 
Grade 3 (Marked) 

 
 

35 
48 
15 
2 

 
 

35.0 
48.0 
15.0 
2.0 

Monoclonal Antibody Helicobacter pylori  
Grade 0 (Absent) 
Grade 1 (Mild) 
Grade 2 (Moderate) 
Grade 3 (Marked) 

 
28 
7 

44 
22 

 
28.0 
7. 0 
44.0 
22.0 

 

Table 2. General Characteristics of Helicobacter pylori Detection Using Modified Giemsa Special 

Histochemical Stain and Monoclonal Antibody Helicobacter pylori, Based on Biopsy Location 

H. pylori Detection 
Method 

Location Total 
Angulus Antrum Antrum, 

angulus 
Antrum, 
angulus
, corpus 

Antrum
, cardia 

Antrum, 
corpus 

Corpus 

Modified-
Giemsa 

+ n 1 4 38 12 1 9 0 65 
% 100.0 100.0 88.4 41.4 100.0 47.4 0.0 65.0 

- n 0 0 5 17 0 10 3 35 
% 0.0 0.0 11.6 58.6 0.0 52.6 100.0 35.0 

Total n 1 4 43 29 1 19 3 100 
% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Monoclonal 
antibody 

HP 

+ n 1 4 40 15 1 10 1 72 
% 100.0 100.0 93.0 51.7 100.0 52.6.0 33.3 72.0 

- n 0 0 3 14 0 9 2 28 
% 0.0 0.0 7.0 48.3 0.0 47.4 77.7 28.0 

Total n 1 4 43 29 1 19 3 100 
% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Table 2 compares H. pylori detection by Modified Giemsa and monoclonal antibody IHC across 

biopsy sites. Across the 100 cases, IHC identified the organism in 72.0% (n=72) versus 65.0% (n=65) for 

Giemsa. The gap held at the main sites: in the combined "Antrum, angulus" location (n=43), IHC was 

positive in 93.0% versus 88.4% for Giemsa, and in the wider "Antrum, angulus, corpus" biopsies (n=29), 

51.7% versus 41.4%. IHC was therefore the more sensitive method regardless of where the tissue was 

sampled. 

 

Comparison of Helicobacter Pylori Detection Between Modified Giemsa and Helicobacter Pylori 

Monoclonal Antibody 

Table 3 cross-tabulates the two methods across the 100 specimens. They agreed on most cases, 

jointly scoring 65 positive and 28 negative. The disagreements were one-sided: IHC found H. pylori in 7 

cases that Giemsa had called negative, while no case was Giemsa-positive and antibody-negative. This 

difference reached significance on the McNemar test (p=0.016), showing that the extra detections came 

from IHC rather than from chance. At the same time, Cohen's Kappa was 0.839, an "almost perfect" level 

of agreement by the criteria used. The two stains thus track each other closely overall, even though IHC 

picks up infections that Giemsa misses. 

 

Table 3. Comparison of the detection of the presence and absence of H. pylori between Modified 

Giemsa histochemical special staining with Helicobacter Pylori Monoclonal Antibody (n=100) 

McNemar Test and Cohen's Kappa Test. 
H. pylori Detection Antibody Monoclonal 

Helicobacter Pylori 
Total P-value 

Positive 
bacteria 

Negative 
bacteria 

Modified-Giemsa  Positive bacteria 65 0 65 *0.016 **0.839 
Negative bacteria 7 28 35 

Total 72 28 100 
*Uji McNemar, statistically significant if the p-value is less than 0.05. 
**Uji Cohen’s Kappa, statistically significant if the p-value is more than 0.01. : ≤0 (poor), 0,01–0,20 (slight), 0,21–0,40 
(fair), 0,41–0,60 (moderate), 0,61–0,80 (substantial), 0,81–1,00 (almost perfect). 

 
Table 4 compares detection rates by the Wilcoxon test. IHC was positive in 72.0% (n=72) of samples 

against 65.0% (n=65) for Giemsa, so the share of negative cases was lower with IHC (28.0%) than with 

Giemsa (35.0%). The Wilcoxon test gave p=0.016, below the 0.05 threshold, confirming a real difference 

between the two methods and again favoring IHC. 

 
Table 4. Comparison of H. pylori Detection Using Modified Giemsa Histochemical Staining and 

Monoclonal Antibody Assay (n = 100) Based on the Wilcoxon Test 
H. pylori Detection Modified-Giemsa Monoclonal Antibody HP P-value 

n  % n  % 
Positive bacteria 65 65.0 72 (72,0%)  

*0.016 Negative bacteria 35 35.0 28 (28,0%) 

*Wilcoxon Test, statistically significant if the p-value is less than 0.05. 

 

DISCUSSION 
The demographic profile of the 100 patients helps frame these results. Patients over 50 formed 

the largest group (51.0%), consistent with global patterns of H. pylori infection (8-10), usually explained 

by a birth-cohort effect in which infection is acquired in childhood and persists for decades under 

historically poorer sanitation (8,10). The male majority (61.0%) more likely reflects local factors such as 

occupational exposure and smoking than any biological difference in susceptibility (11). 

 

Comparative Detection Rates and Local Context  

In our data, monoclonal antibody IHC detected H. pylori more often than Modified Giemsa (72.0% 

vs 65.0%, p=0.016). This is a higher yield than some earlier local reports; Sandhika (2019) (12) described 
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comparable detection in Surabaya, and our results at Dr. Wahidin Sudirohusodo Hospital add to the picture 

that IHC recovers positive cases MG can miss. The gain comes largely from the specificity of monoclonal 

antibodies, which bind surface antigens such as flagellin and give a clearer signal than histochemical stains 

(5,13,14). 

 

Contextualizing the Ordinal Shift in Bacterial Density  

A second key result is the upward shift in density grading with IHC (p=0.016). MG classified most 

positive cases as Grade 1/Mild (48.0%), whereas IHC read a heavier load, 44.0% at Grade 2/Moderate and 

22.0% at Grade 3/Marked. Because IHC binds specific antigens such as flagellin, it can reveal bacteria 

hidden in the mucus layer or those with too little color contrast for MG to catch. That sensitivity matters 

most for low-density or morphologically altered infections (5,13,14). Grading accurately under the 

Updated Sydney System is important, since underestimating density misrepresents how severe the 

infection really is and can steer treatment the wrong way (15). 

 

Morphological Shifts: Coccoid Forms and PPI Use  

MG also loses sensitivity when H. pylori shifts from its usual helical shape to a coccoid form (5,13), 

a survival response often triggered by atrophic mucosa or long-term PPI use (5). Since MG depends on 

recognizing the classic helix, coccoid variants are easily missed or mistaken for debris. IHC binds surface 

antigens regardless of shape, so it still identifies these cases (13,14). 

 

Biopsy Location and the Impact of "Patchy" Distribution  

Results across biopsy sites (Table 2) also point to the patchy distribution of H. pylori (16). In 

multisite biopsies of the antrum, angulus, and corpus, IHC stayed ahead of MG (51.7% vs 41.4%). This 

supports using IHC to counter sampling error, where sparse or unevenly spread bacteria are easier to see 

against the gastric background with the high-contrast brown stain (5). 

 

A Stepwise Diagnostic Algorithm 

From these findings we suggest a simple two-step diagnostic approach for routine practice: 

1. First, use Modified Giemsa for screening. It is cheap and technically simple, which keeps it the sensible 

starting point (17). 

2. Second, confirm with monoclonal IHC when MG is negative but the histology still shows active gastritis 

(neutrophilic infiltration), or when clinical suspicion stays high (17,18). This keeps high-risk cases 

from slipping through and links low-cost screening to a more precise confirmatory test (17,19). 

 

Study Limitations  

The study has limits. Its design is retrospective and cross-sectional, based on archival paraffin 

blocks. Medication history, in particular recent PPI or antibiotic use before biopsy, was not consistently 

recorded. Since these can lower bacterial density or change morphology, they may have affected the 

results. 

 

CONCLUSION 
The main result is that monoclonal antibody IHC detects H. pylori in chronic gastritis biopsies more 

reliably than Modified Giemsa. IHC gave a higher detection rate (72% vs 65%) and shifted density grading 

upward under the Updated Sydney System. This matters most for infections with low bacterial density or 

atypical coccoid forms, which standard histochemical staining often misses. On this basis, we suggest a 

stepwise approach for practice: keep Modified Giemsa as a low-cost first screen, and use monoclonal IHC 

to confirm high-risk cases. These include a negative MG stain alongside histological signs of active 

gastritis, or a history of PPI use that may have distorted bacterial morphology. Used this way, the two 

methods together reduce missed infections and give patients more accurate staging and appropriate 

eradication therapy. 
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