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A b s t r a c t

Gastric biopsies are often done to evaluate for 
Helicobacter gastritis. Given the oncogenic association 
with Helicobacter gastritis and the relative ease of 
therapy, it is important for pathology departments to 
identify all positive cases. We describe an institutional 
quality assurance study of an institutional method for 
the diagnosis of Helicobacter gastritis. We reviewed 
356 gastric biopsy specimens from a 4-week period 
at 1 institution. Approximately half were evaluated 
by 4 methods, H&E stain, Giemsa stain, Warthin-
Starry stain, and Helicobacter immunostain, while 
the remainder were stained only with H&E and 
Helicobacter immunostains. There were 30 cases of 
Helicobacter gastritis diagnosed; about 83% of cases 
were diagnosed on the initial H&E-stained slides. 
Our study highlights a quality assurance study and a 
head-to head comparison of 4 methods not previously 
reported and supports the use of ancillary stains at the 
discretion of the sign-out pathologist.

Since Marshall and Warren’s1 landmark Nobel Prize–
winning work recognizing Helicobacter pylori (HP) as the 
common cause of gastritis and peptic disease of the duo-
denum, several laboratory methods have been proposed to 
identify patients with HP infection of the stomach, including 
breath tests, polymerase chain reaction–based assays, serolog-
ic studies, enzyme-linked immunosorbent assay, fluorescence 
in situ hybridization, brush cytology, and gastric biopsy.2-7 
Chronic HP infection causes a characteristic lymphoplasma-
cytic chronic antral gastritis with active (neutrophilic) inflam-
mation in the mucous neck region of the mucosa and is asso-
ciated with an increased risk for gastric adenocarcinoma and 
mucosa-associated lymphoid tissue lymphomas.8-11 Although 
there is no agreed-on “gold standard” for diagnosis, gastric 
biopsies are often done during endoscopic examination to rule 
out HP infection by histologic evaluation.

Endoscopic grading systems have been developed to 
select appropriate patients for high clinical concern for HP 
infection.12 On routine tissue biopsy specimens, several meth-
ods have been proposed as ways to enhance the diagnosis 
of HP infection, such as Giemsa stain, Warthin-Starry stain, 
polyclonal immunostain, and others.13,14 Many observers, 
however, assert that routine H&E-stained sections are suffi-
cient to diagnose most cases of HP gastritis.15-17

The clinical practice at the University of Pittsburgh 
Medical Center is to perform immunohistochemical analysis 
on gastric biopsy specimens if the characteristic chronic (often 
at least focally active) gastritis is present but HP organisms 
cannot be identified by routine H&E stains. In contrast, in 
other pathology departments, routine special stains or immu-
nostains for HP may be performed on all or a select subset 
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of gastric specimens (such as cases with a request to “rule 
out Helicobacter”). This study was performed to determine 
the usefulness of routine ancillary stains for HP in patients 
at a tertiary care center in whom gastric biopsies are done. A 
secondary end point was to examine whether requests from 
clinicians to rule out Helicobacter correlate with HP infection.

Materials and Methods

We obtained 356 consecutive gastric biopsy specimens 
from 335 unique patients in a 4-week period at 1 institution 
(UPMC Presbyterian Campus, Pittsburgh, PA). In addition to 
routine H&E stains, 130 of the biopsy specimens from 130 
unique patients were stained with Warthin-Starry and Giemsa 
cytochemical stains and polyclonal Helicobacter immuno-
stain (polyclonal Helicobacter antibody, Cell Marque, Rock-
lin, CA), and the remaining 226 biopsy specimens from 205 
unique patients were additionally stained with the polyclonal 
Helicobacter immunostain only. The study was approved by 
the institutional quality assurance board.

For H&E stains, Harris hematoxylin and Eosin Y Alco-
holic were used (Anatech, Battle Creek, MI) with standard 
staining procedures (staining times 3:30 minutes for hematox-
ylin and 1:00 minute for eosin). Briefly, for the Warthin-Star-
ry stain, a microwave method was used. Slides were placed in 
silver nitrate 1% solution and microwaved for 20 seconds at 
80% power for 3 rounds with 30 seconds for the final round. 
After cooling for 5 minutes, slides were placed in gelatin, 5% 
solution, and microwaved for 10 seconds at 80% power; then 
developer solution was added according to instructions. Slides 
were then rinsed and coverslipped. For Giemsa staining, depa-
raffinized slides were placed into methanol for 2 changes (3 
minutes each), stained in Jenner solution for 7 minutes, stained 
in working Giemsa solution for 45 minutes, rapidly dipped in 
1% glacial acetic acid, and coverslipped. For immunostaining, 
4-μm slides from paraffin-embedded, formalin-fixed gastric 
biopsy specimens were dried and loaded onto the Ventana 
BenchMark system (Ventana Medical Systems, Tucson, AZ) 
using the Iview procedure. Examples of the H&E, Giemsa, 
and Warthin-Starry stains and Helicobacter immunostain are 
shown in ❚Image 1❚.

For the first part of the study, the slides were indepen-
dently reviewed by both of us in a retrospective, blinded man-
ner, searching for HP organisms on all 4 slides for each case. 
We were blinded to each other’s results, and independent 
note was made of whether HP organisms were identified in 
each stain. Chronic gastritis in the mucosal biopsy specimens 
was noted, and the intensity of the gastritis, if present, was 
semiquantitatively graded as mild, moderate, or severe.12 
Chronic gastritis graded as mild generally ranged from only a 
few mononuclear cells to small groups in the lamina propria 

and was best seen at relatively high microscopic power 
(×10-×20), while moderate gastritis contained large groups 
of mononuclear cells and was appreciable at low-power (×4) 
examination. Examples of moderate and mild chronic gastritis 
are shown in ❚Image 2A❚ and ❚Image 2D❚. Severe gastritis had 
dense, diffuse, and uniform lymphoplasmacytic inflammation 
that filled the superficial lamina propria. In addition, it was 
noted whether there was a clinical request to rule out Helico-
bacter. For the second half of the study, only an immunostain 
for HP was performed on all cases, and it was noted whether 
there was a clinical request to rule out Helicobacter.

For statistical analysis, a diagnosis of HP gastritis by any 
method (usually by routine H&E or HP immunostain) was 
considered to represent a true-positive. Statistics were com-
piled on the cases, and sensitivity and specificity values for 
the different staining methods were calculated.

Results

The patient demographics and specimen characteristics 
are listed in ❚Table 1❚. Of all biopsy specimens included in 
the study, 283 contained antral mucosa, and 73 did not. In 25 
biopsy fragments (8.8%) containing antral mucosa, positivity 
was found for HP gastritis; 5 biopsy fragments (7%) without 
antral mucosa were positive for HP gastritis. In total, there 
were 187 cases that were received with a mandate to rule out 
Helicobacter on the requisition sheet or the specimen bottle; 
of these, 21 (11.2%) had HP gastritis. Nine biopsy specimens 
with HP gastritis were received without a request to rule out 
the organism.

For the first half of the study, of the 128 biopsy speci-
mens, 87 were from the gastric antrum, 19 from the gastric 
body or fundus (oxyntic mucosa), 21 contained a mixture of 
antral and oxyntic mucosa, and 1 was from the gastric cardia. 
There were 13 cases of HP infection found using immuno-
histochemical analysis, 10 of which had been diagnosed as 
HP gastritis on first review using only H&E. In 5 of the 13 
cases positive by immunohistochemical analysis, the organ-
isms could not be seen on Giemsa or Warthin-Starry stain (ie, 
they were visible only using immunohistochemical analysis). 
Of the 13, 10 were found in biopsy specimens that contained 
antral mucosa or a mixture of antral and oxyntic mucosa, and 
3 were found in biopsy specimens that contained only oxyntic 
mucosa. Examples of positive cases are shown in Image 2A, 
❚Image 2B❚, and ❚Image 2C❚. Of the 3 cases in which the 
diagnosis of HP was not initially made and organisms were 
found with the immunostain used for the study, 2 had been 
previously immunostained at the time of diagnosis. Of these, 
1 immunostain was positive in retrospect (ie, the organisms 
had been overlooked on first review) and 1 was negative (ie, a 
few organisms appeared on the second immunostain, but the 
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first was negative). The third had only mild chronic inactive 
gastritis, and no immunostain was ordered initially, but the 
biopsy specimen contained only oxyntic mucosa. The remain-
ing 12 cases with HP gastritis had moderate or severe chronic 
gastritis. None of the cases without HP had any more than 
mild chronic gastritis.

For the second, prospective part of the study, the routine 
use of immunohistochemical analysis for all stomach biopsy 
specimens was evaluated. Of 226 biopsy specimens (205 
unique patients), 17 (from 15 patients) showed HP gastritis. 
Of the 17 biopsy specimens, 15 could be diagnosed with-
out the use of any special stains. Nearly all of the biopsy 
specimens (16/17) contained antral-type mucosa, and all had 
at least moderate chronic gastritis. Five biopsy specimens 

contained moderate or severe chronic gastritis but did not 
show HP organisms by immunostains. Overall sensitivity and 
specificity for organism identification by H&E only, each of 
the cytochemical and immunohistochemical stains, and for 
identification of infection by the presence of at least moderate 
and at least mild chronic gastritis are given in ❚Table 2❚.

Discussion

Gastric biopsies to rule out HP gastritis are commonly 
encountered in the practice of gastrointestinal pathology, and 
the accurate diagnosis of HP infection is important because of 
the association of longstanding infection with the development 

A B

C D

❚Image 1❚ A, Helicobacter organisms (H&E, ×600). B-D, Same section stained by Giemsa (B, ×600), Warthin-Starry (C, ×600), 
and polyclonal Helicobacter immunostain (D, ×600). Note characteristic superficial chronic gastritis characterized by numerous 
plasma cells.
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of neoplasia and the fact that infected patients can be treated 
with combination therapy including proton pump inhibitors 
and antibiotics.18,19 While many staining modalities can be 
used to identify HP in gastric biopsy specimens, our local 
practice experience and several studies have suggested that 
routine H&E staining is typically sufficient for identifica-
tion of the organism, in contrast with the practice advocated 
by some for routine ancillary staining for all gastric biopsy 
specimens.13,20-22 H&E staining can vary between laborato-
ries, however, and it is prudent for an individual laboratory to 
evaluate the ability of its H&E stain to detect HP on positive 
cases by using special stains.

Our findings indicate that routine ancillary staining of 
all gastric biopsy specimens for HP is not indicated in our 

❚Image 2❚ A, Antral biopsy specimen with moderate gastritis (H&E, ×200). B, Oxyntic mucosa with moderate gastritis (H&E, 
×100). C, Helicobacter organisms (indicated by arrow) (H&E, ×600). Both the antral and body/fundus biopsy specimens were 
positive for H pylori. D, An tral biopsy specimen with mild gastritis (H&E, ×200).

A B

C D

❚Table 1❚
Population Characteristics*

Variable Result

Mean (range) age (y) 
    Males (n = 131) 55.72 (17-88)
    Females (n = 204) 54.84 (18-96)
Clinical mandate to “rule out Helicobacter pylori” 
 (335 patients) 
    Yes 187 (55.8)
    No 148 (44.2)
Antral mucosa (335 patients) 
    Present 276 (82.4)
    Absent 59 (17.6)
Moderate or severe gastritis (356 specimens) 
    Present 36 (10.1)
    Absent 320 (89.9)

* Data are given as number (percentage) unless otherwise indicated.
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practice. In contrast, immunostaining of cases with moderate 
or severe chronic gastritis is sufficient to diagnose nearly all 
cases of HP gastritis when the organisms cannot be seen on 
routine H&E stain, particularly when the gastric antrum has 
been sampled. It is interesting that 3 cases of HP gastritis 
were diagnosed on biopsy specimens containing only oxyntic 
mucosa. Two of these contained moderate gastritis, and the 
third was the only case in which HP was found in combination 
with mild gastritis, indicating that the organism should also 
be actively sought in this location. Furthermore, our findings 
suggest that a clinical suspicion of HP gastritis (as indicated 
by the surrogate finding of a clinical mandate to rule out Heli-
cobacter on the requisition) should have essentially no role 
in the pathologic suspicion of HP infection. Rather, the pres-
ence of the characteristic gastritis of at least moderate sever-
ity should prompt a careful search for organisms and, when 
they cannot be found on H&E preparations, an order for HP 
immunostaining accompanied by a high pretest probability of 
infection. As a corollary, when at least moderate gastritis is 
found and no HP organisms can be found with the H&E stain, 
a careful search for organisms with an immunohistochemical 
stain is warranted to avoid overlooking subtle and/or scant 
positivity. Finally, the finding of 1 case in our series in which 
an initial HP immunostain was negative but a subsequent stain 
revealed scattered organisms suggests that when the index of 
suspicion is high based on the presence of at least moderate 
gastritis, repeating a negative stain may be prudent. In fact, 
the presence of the characteristic HP-type gastritis of at least 
moderate intensity may be sufficient to suggest the presence 
of the organism with high specificity (98% in our series), and 
a diagnosis of “H pylori–type gastritis” could potentially be 
sufficient for clinical treatment to be initiated.

Our findings confirm the assertion by other observers that 
H&E-stained sections are typically sufficient for diagnosis 
of HP gastritis. A recent study suggested that pathologists’ 
ability to identify these distinct microorganisms was good no 
matter their training level.16 In addition, nonimmunohisto-
chemical methods of HP detection are less reliable than the 
immunohistochemical stain and will not allow dependable 
identification of subtle cases. Because they are not organism-
specific, such cytochemical stains also highlight any bacteria 
in the surface mucus, meaning that the characteristic HP 

morphologic picture still needs to be carefully sought to avoid 
overdiagnosis. In contrast, the specificity of the immunostain 
is near 100%.16 Thus, routine performance of Giemsa or 
Warthin-Starry staining, while less costly than immunohisto-
chemical analysis, is not warranted either.

Our findings should be viewed in the light of the retro-
spective nature of the first part of the study, a relatively low 
disease prevalence in our local population, and the sample 
size. The overall rate of HP infection in our patient population 
was 8.4% (28 unique cases in 335 unique patients) during the 
4-week period studied. Because all gastric biopsy specimens 
obtained at our institution are examined in 1 “center of excel-
lence,” this seems to be a true representation of the infection 
rate in patients biopsied endoscopically for our population, 
but it is lower than a recent report from the United States.16 
Nevertheless, we believe the relative sensitivity and specific-
ity values to be a valid reflection of the usefulness of the meth-
ods of organism identification. Whether it may be sufficient to 
report Helicobacter pylori–type gastritis when at least moder-
ate chronic gastritis is present, as suggested, will likely require 
additional study with a larger number of HP-positive cases.

A clinical request to rule out Helicobacter is not sensi-
tive or specific for HP gastritis. Our institutional experience 
with regard to the use of ancillary stains in the evaluation 
of HP gastritis was validated. In addition, the presence of 
a moderate or severe gastritis is highly suggestive of HP 
gastritis, and these findings should be communicated in the 
pathology report.
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