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INTRODUCTION
H. pylori infection was recognized as the main cause of chronic active gastritis and peptic ulcer
disease just over two decades ago ! and shortly thereafter the first effective treatments were
introduced %>. Since then, and likely even before its discovery, the prevalence of H. pylori
infection has been steadily declining, particularly in industrialized and emerging economy
countries; this is probably a reflection of improved sanitary conditions, widespread treatment
of infected patients, and the pervasive use of antibiotics *. In parallel with this decline, an
increased proportion of H. pylori-negative ulcers has been reported, both in the United States
® and elsewhere "°. Furthermore, although no studies documenting this phenomenon have
been published to date, there is a common perception amongst pathologists practicing in the
Western world that chronic active gastritis with no detectable H. pylori organisms (“H. pylori —
negative chronic active gastritis”) is on the rise 1011 The often cited 1990s axiom that even a
small number of polymorphonuclear neutrophils in a gastric biopsy is an almost certain
indication of current H. pylori infection is no longer applicable. While no formal hypothesis has
been put forward and tested, commonly offered explanations include antibiotic therapy
administered to treat other infections, the masking effect of proton-pump inhibitors (PPIs), and
failure to detect organisms because of inadequate sampling or sub-optimal staining techniques.
The purpose of this presentation is to help the practicing pathologist confronted with a
gastric biopsy that "looks like H. pylori should be there, but is not."

WHEN AND HOW TO SEARCH FOR H. PYLORI

Just as we used to say that active gastritis means H. pylori infection, we also said that there is
no H. pylori infection without active gastritis. As it turns out, we were wrong on both accounts.
As any experienced gastrointestinal pathologist will know, when an anti-H. pylori
immunohistochemical stain (HP/IHC) is used in all gastric biopsies, one will occasionally find
organisms in unexpected backgrounds, such as a virtually normal mucosa, an antral mucosa
with reactive gastropathy and no active inflammation, or a fundic mucosa with a minimal sub-
epithelial rim of lymphocytes and plasma cells and no neutrophils. Having been fooled by a few
such cases, | advocate the preemptive use of HP/IHC in all gastric biopsies.



Those who cannot or choose not to routinely use the HP/IHC or other appropriate
special stains for the detection of H. pylori must decide when to request such stains. When H.
pylori are not detected by whatever means one uses routinely, a more sensitive stain (ideally
the HP/IHC) should be used in the following circumstances:

1 - Chronic active gastritis (CAG)

2 - Focal active gastritis ("focally enhanced") *

3 - Chronic inactive gastritis with lymphoid follicles B

4 - Atrophic corpus gastritis, to exclude H. pylori before suggesting autoimmune gastritis
5 - When a duodenal or gastric ulcer is described in the endoscopy report, irrespective
of the appearance of the gastric mucosa in the biopsy

6 - When the biopsies are obtained to confirm the success of eradication therapy
7 - Whenever suspicious speckles that could be H. pylori are seen

8 - If a MALT lymphoma is either seen or reported to have been treated in the past ***
In circumstances 2 through 7 the expected (and desirable) finding is the absence of H. pylori, as
in the case of a treated MALT lymphoma. H. pylori-negative MALT lymphomas do exist, but
they are a distinct minority (<10%); therefore, a diligent search for the organisms is necessary.
If they are not found, a suggestion for more representative sampling is usually well received by
clinicians, who also need to determine the extent of the lymphoma. The true dilemma occurs
in the case of H. pylori-negative CAG.

THE 3R APPROACH TO H. PYLORI-NEGATIVE CAG

Reconsider. When H. pylori is not found by HP/IHC one should first reconsider the initial
diagnosis of CAG. *® After critically reviewing ~400 gastric biopsy specimens that had been
diagnosed as "CAG - No H. pylori detected by the H. pylori Blue stain" we found that only
approximately 120 cases represented true CAG; most of the other cases were reactive
gastropathy with small erosions (where neutrophils are usually abundant) 7. chronic inactive
gastritis (neutrophils may have been present in the lamina propria, but were not found in the
epithelium); and specimens from the cardia (where active inflammation is usually associated
with reflux and not with H. pylori infection) *®*°. Of the real CAG cases, the HP/IHC yielded a
little over another 25% new positives. If going back to one's own dubious diagnoses seems
futile or painful, it may be helpful to consider that each previously undetected case is a patient
who will be treated and will not develop peptic ulcers, and whose risk of gastric cancer will be
reduced by more than 70%. Table 1 shows possible sources of inaccurate diagnoses of CAG.

Re-stain. If one is convinced that the histologic appearance is unequivocally that of CAG, a
more sensitive stain should be examined. Thus, if only H&E-stained slides were prepared, a
Giemsa (modified to Blue or Yellow) or a silver stain should be done; if still negative, the HP/IHC
(which ought to be done in first place) should then be ordered. If the HP/IHC is negative and
the impression of H. pylori gastritis is overwhelming, a second HP/IHC may be appropriate,
particularly if the control was not perfect.

This sequential strategy will eventually yield cases of unequivocal CAG with no H. pylori.
This is the time to



Retreat. After reviewing the slides, restaining, and perhaps staining once more, those who
adhere to the precept "You are not obliged to finish the task, but neither are you free to neglect
it" will be probably satisfied that they have not neglected the task and will feel free to desist
from further action. They will issue a well-worded report stating that, in spite of the
characteristic histologic appearance, no H. pylori was found after a meticulous search (and a
long list of CPT codes). Such reports, however, are unlikely to gratify an inquisitive clinician,
who will be left wondering what should be done. Therefore, striving to finish the task is a
better alternative.

AFTER A DIAGNOSIS OF H. PYLORI-NEGATIVE CAG

Calling the clinician and explaining the circumstances that lead to an equivocal diagnosis is
probably the best way to avoid being perceived as a timid pathologist. Before discussing a case,
however, it is necessary to be maximally informed.

Two common clinical circumstances may decrease the gastric H. pylori load: recent use
of antibiotics and proton-pump inhibitors. Other causes for the failure to detect organisms in a
gastric biopsy are listed in table 2.

Antibiotic regimens not specifically prescribed for the treatment of H. pylori can
temporarily attenuate or eradicate the infection in a proportion of patients, depending on the
type of antibiotic used, the length of the treatment, and whether or not the patient was
coincidentally using PPIs. In most patients intentional or unintentional eradication causes the
disappearance of polymorphonuclear neutrophils from the gastric mucosa within days of the
start of the therapy *® 2}, leaving the histopathologic impression of a chronic inactive gastritis.
Incomplete and unsuccessful eradication, however, may greatly reduce the bacterial load (thus
making them undetectable in certain parts of the stomach) with little or no decrease of active
inflammation. If one can elicit a history of recent antibiotic treatment, a significant step is
made in finding an explanation for H. pylori CAG. Furthermore, the pathologist can predict that
the infection, inadequately treated, will soon reemerge, and a new set of biopsies in a few
weeks will likely show organisms.

A much more common reason for the apparent disappearance of H. pylori from some
compartments of the stomach (particularly the antrum) is the use of proton pump inhibitors
(PPIs). ° Now available in more than ten different preparations, some of which can be obtained
over the counter, PPIs alter the gastric acid environment and induce shifts in the H. pylori
populations within the stomach, usually reducing the bacterial burden in the antrum ** while
increasing the inflammation in the corpus®?® %, Not only do these changes cause false
negative urea breath tests !, but they have also been shown to hinder the histopathologic
detection of H. pylori in gastric biopsies . Thus, many diagnoses of H. pylori-negative CAG in
antral biopsies could be avoided if samples from the gastric coypus were also available.

These explanations may convince the clinician to perform a non-invasive test (serology,
urea breath test, fecal antigen detection) or to repeat the endoscopy and take more
representative biopsies. Nothing could be worse than leaving the impression that H. pylori-
negative CAG is a final diagnosis and the patient does not need further workup.



Table 1 - Causes of Helicobacter pylori-
negative chronic active gastritis

e Crohn’s Disease

e Focally enhanced gastritis

o Lymphocytic gastritis with a strong
active component

e Autoimmune gastritis with a strong
active component

e Reflux carditis (activity limited to the
cardia)

e Drug-related (e.g NSAIDs)

e Biopsy near an erosion or ulcer

e Granulomatous gastritis

e Infectious (CMV, staphylococcus,
syphilis)

Table 2 - Possible reasons for failure to detect H.
pylori

Diagnostic error
Bacteria were missed
Condition is not chronic active gastritis

Sampling error
Proton pump inhibitors shift bacteria from
antrum into body

Factors causing an unfavorable local environment
for bacteria

Intestinal metaplasia

Ulcer

Suppression resulting from incidental antibiotic or
proton pump inhibitors use




10.

11.

12.

13.

REFERENCES

Marshall BJ, Warren JR. Unidentified curved bacilli in the stomach of patients with gastritis
and peptic ulceration. Lancet 1984;1:1311-1315.

Glupczynski Y, Burette A, Nyst JF, De PC, De KE, Deltenre M. Campylobacter pylori-
associated gastritis: attempts to eradicate the bacteria by various antibiotics and anti-
ulcer regimens. Acta Gastroenterol Belg 1988;51:329-337.

Marshall BJ. Campylobacter pylori infection: diagnosis and therapy. Med J Aust
1989;151:426-427.

Fennerty MB. Helicobacter pylori: why it still matters in 2005. Cleve Clin J Med 2005;72
Suppl 2:51-7; discussion S14-21.:51-5S7.

Jyotheeswaran S, Shah AN, Jin HO, Potter GD, Ona FV, Chey WY. Prevalence of
Helicobacter pylori in peptic ulcer patients in greater Rochester, NY: is empirical triple
therapy justified? Am J Gastroenterol 1998;93:574-578.

Ciociola AA, McSorley DJ, Turner K, Sykes D, Palmer JB. Helicobacter pylori infection rates
in duodenal ulcer patients in the United States may be lower than previously estimated.
Am J Gastroenterol 1999;94:1834-1840.

Jang HJ, Choi MH, Shin WG, Kim KH, Chung YW, Kim KO, Park CH, Baek IH, Baik KH, Kae SH,
Kim HY. Has peptic ulcer disease changed during the past ten years in Korea? A
prospective multi-center study. Dig Dis Sci 2008;53:1527-1531.

McColl KE. Helicobacter pylori negative ulcer disease. Dig Liver Dis 2000;32:125-127.

Ong TZ, Hawkey CJ, Ho KY. Nonsteroidal anti-inflammatory drug use is a significant cause
of peptic ulcer disease in a tertiary hospital in Singapore: a prospective study. J Clin
Gastroenterol 2006;40:795-800.

Genta RM, Schuler CM, Lash RH. Helicobacter pylori-negative chronic active gastritis: a
new entity or the result of widespread acid inhibition? 134 ed. 2008:A - 125.

Genta RM. Where have all the Helicobacters gone? J Clin Gastroenterol 2007;41:727-728.

Oberhuber G, Hirsch M, Stolte M. High incidence of upper gastrointestinal tract
involvement in Crohn's disease. Virchows Arch 1998;432:49-52.

Genta RM, Hamner HW. The significance of lymphoid follicles in the interpretation of
gastric biopsy specimens. Arch Pathol Lab Med 1994;118:740-743.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Fischbach W, Chan AO, Wong BC. Helicobacter pylori and Gastric Malignancy.
Helicobacter 2005;10 Suppl 1:34-9.:34-39.

Fischbach W, Goebeler ME, Ruskone-Fourmestraux A, Wundisch T, Neubauer A, Raderer
M, Savio A. Most patients with minimal histological residuals of gastric MALT lymphoma
after successful eradication of Helicobacter pylori can be managed safely by a watch and
wait strategy: experience from a large international series. Gut 2007;56:1685-1687.

Lash RH, Lauwers GY, Odze RD, Genta RM. Inflammatory Disorders of the Stomach. In:
Odze RD and Goldblum JR, eds. Surgical Pathology of the Gl TRact, Liver, Biliary Tract, and
Pancreas. Second ed. Philadelphia: Sunders Elsevier, 2009:269-320.

Genta RM. Differential diagnosis of reactive gastropathy. Semin Diagn Pathol
2005;22:273-283.

Glickman JN, Fox V, Antonioli DA, Wang HH, Odze RD. Morphology of the cardia and
significance of carditis in pediatric patients. Am J Surg Pathol 2002;26:1032-1039.

Odze RD. Pathology of the gastroesophageal junction. Semin Diagn Pathol 2005;22:256-
265.

Go MF, Lew GM, Lichtenberger LM, Genta RM, Graham DY. Gastric mucosal
hydrophobicity and Helicobacter pylori: response to antimicrobial therapy. Am J
Gastroenterol 1993;88:1362-1365.

Franceschi F, Genta RM, Sepulveda AR. Gastric mucosa: long-term outcome after cure of
Helicobacter pylori infection. J Gastroenterol 2002;37 Suppl 13:17-23.:17-23.

Graham DY, Genta R, Evans DG, Reddy R, Clarridge JE, Olson CA, Edmonds AL, Siepman N.
Helicobacter pylori does not migrate from the antrum to the corpus in response to
omeprazole. Am J Gastroenterol 1996;91:2120-2124.

Genta RM. Acid suppression and gastric atrophy: sifting fact from fiction. Gut 1998;43
Suppl 1:535-8.:535-538.

Genta RM. Atrophy, acid suppression and Helicobacter pylori infection: a tale of two
studies. Eur J Gastroenterol Hepatol 1999;11 Suppl 2:529-33; discussion S43-5.:529-S33.

Genta RM, Rindi G, Fiocca R, Magner DJ, D'Amico D, Levine DS. Effects of 6-12 months of
esomeprazole treatment on the gastric mucosa. Am J Gastroenterol 2003;98:1257-1265.

Kuipers EJ, Lundell L, Klinkenberg-Knol EC, Havu N, Festen HP, Liedman B, Lamers CB,
Jansen JB, Dalenback J, Snel P, Nelis GF, Meuwissen SG. Atrophic gastritis and Helicobacter
pylori infection in patients with reflux esophagitis treated with omeprazole or
fundoplication. N Engl J Med 1996;334:1018-1022.



27.

28.

29.

30.

31.

Kuipers EJ, Uyterlinde AM, Pena AS, Hazenberg HJ, Bloemena E, Lindeman J, Klinkenberg-
Knol EC, Meuwissen SG. Increase of Helicobacter pylori-associated corpus gastritis during
acid suppressive therapy: implications for long-term safety. Am J Gastroenterol
1995;90:1401-1406.

Graham DY, Opekun AR, Yamaoka Y, Osato MS, El-Zimaity HM. Early events in proton
pump inhibitor-associated exacerbation of corpus gastritis. Aliment Pharmacol Ther
2003;17:193-200.

Adachi K, Fujishiro H, Mihara T, Komazawa Y, Kinoshita Y. Influence of lansoprazole,
famotidine, roxatidine and rebamipide administration on the urea breath test for the
diagnosis of Helicobacter pylori infection. J Gastroenterol Hepatol 2003;18:168-171.

Graham DY, Opekun AR, Hammoud F, Yamaoka Y, Reddy R, Osato MS, El-Zimaity HM.
Studies regarding the mechanism of false negative urea breath tests with proton pump
inhibitors. Am J Gastroenterol 2003;98:1005-1009.

Laine L, Estrada R, Trujillo M, Knigge K, Fennerty MB. Effect of proton-pump inhibitor
therapy on diagnostic testing for Helicobacter pylori. Ann Intern Med 1998;129:547-550.



