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INTRODUCTION

Conventional teaching is that H. py/ori (HP) infection is required for the development of
non-cardia gastric adenocarcinoma (NCGC), through a sequence of atrophic gastritis,
intestinal metaplasia, dysplasia, and finally, cancer.1~3 However, studies have not
demonstrated a 100% rate of HP infection in gastric malignancy, hypothesized to be due to
false negatives, gastric atrophy leading to apparent loss of infection, and inclusion of cardia,
non-intestinal cancers.1-3

Two US studies have sought to identify the seroprevalence of HP in gastric cancer: one
identified HP in 80.1% of 186 cancers (including cardia and non-adenocarcinomas) and one
found 94% of intestinal and diffuse carcinomas with positive 1gG in 109 Japanese-
Americans.? 3 These studies, however, are almost 30 years old and limited to California and
Hawaii. Furthermore, there has been a changing incidence of gastric cancer in the US, yet
large US studies have only used cancer databases without information on HP. The objective
of this study was to use data from the Veterans Health Administration (VHA) to estimate the
prevalence of HP in patients with NCGC.
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This retrospective cohort study was conducted within the VHA. (see Supplement). We first
identified patients with testing that could indicate potential HP or gastric cancer, then
identified HP infection based on administrative data, eradication prescription, or positive
diagnostic test. We subsequently identified patients with NCGC via ICD codes and/or the
Veterans Affairs Central Cancer Registry.* We filtered to include intestinal type non-cardia
gastric cancers, to avoid capturing non-adenocarcinomas and proximal tumors, which are
less clearly associated with HP.1:5 Patients with NCGC were subcategorized on HP status.

Wilcoxon rank-sum and Pearson’s chi-squared tests were performed. The Institutional
Review Boards of the Corporal Michael J. Crescenz VA Medical Center and the University
of Pennsylvania approved this study.

Of 1,440,932 patients with potential HP or gastric cancer, 15,798 (1.1%) had NCGC (Figure
1). Among these, 4,749 (30.1%) had data to evaluate HP status, of which 1,071 were
seronegative (22.6%). Despite seronegativity, 44 (<1%) had evidence documenting active
infection. Additionally, 1,672 patients (35.2%) had seropositivity with or without additional
evidence of HP, while 2,006 (42.2%) had no serum testing, but evidence of previous active
HP.

Among those with NCGC, there were significant differences seen in seronegative patients:
1) age at NCGC was two years younger; 2) higher proportion of white race; and 3) lower
proportion of Hispanic ethnicity (Supplemental Table 1).

DISCUSSION

In a diverse US cohort of patients with NCGC, nearly one-quarter with HP testing data had
no evidence of active or prior HP. Although carcinogenesis is complex, HP is presumed a
necessary stimulus, and the World Health Organization classifies HP as a class 1 carcinogen.
57 Previous studies have demonstrated that HP is important but not sufficient for
carcinogenesis, and seronegative HP gastric cancer has been identified.1:3:5 Our findings
demonstrate a similar prevalence of seronegative NCGC to previous US based studies,
though we were able to exclude non-adenocarcinomas and proximal lesions.3

Seronegative patients were tested for antibodies within 0.1 years of cancer diagnosis (versus
3.8 years (p<0.001)). Seronegativity may indicate loss of antigenic drive as intestinal
metaplasia replaces gastritis, acting as a less hospitable milieu for HP. The 44 with known
history of active infection before seronegativity bolster this theory, and reiterate the
imperfections of serum testing beyond false-negatives. Alternatively, these patients may
have another cause of NCGC.

On the other hand, if HP continues to cause almost 80% of NCGC in the US, widespread
testing may be indicated, even if overall gastric cancer incidence is declining. In the US, no
test-and-treat policy exists, though testing is simple and non-invasive. This is in contrast to
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esophageal adenocarcinoma, which, despite lower incidence, carries invasive screening
recommendations, with procedural risks and costs.

Limitations of this study include its retrospective nature and reliance on administrative
codes, which may limit accurate diagnosis of histological subtypes or anatomic locations,
but is likely not significantly different than other claims-based studies. A large number of
patients had HP status that could not be assessed, possibly from care received outside of the
VHA and/or imperfect data.

In a North American cohort with NCGC, 22.6% had no evidence of active or prior HP
infection. A minority had evidence of previous active HP, reflecting probable burn out of
their antigenic drive with worsening gastric atrophy. HP is still likely to account for the vast
majority of distal gastric adenocarcinomas in the US. Novel risk factors in US patients
should be explored, as should the value of a test-and-treat strategy to eradicate HP in
patients at risk for gastric cancer.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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4,749 with data available to
evaluate H. pylori status

|

1,071 with negative

serum Ab *
1,627  with positive
serum Ab
Figure 1.

1,440,932 veterans with ICD codes, lab tests, and / or pathology suggesting
antral gastric cancer and / or H. pylori
15,798  with intestinal type antral gastric cancer by ICD-9/10 codes,
pathology, and/or oncology registry
v l

11,049

with no evidence of active or past infection
with H. pylori (lack of 1ICD-9/10 codes and/or
prescription of eradication therapy) and/or no
testing for H. pylori serum Ab, stool antigen,
urea breath test

2,006

with positive pathology,
breath or stool test, ICD-9,
and/or Rx suggesting active
H. pylori (without Ab test)

* 44 of had evidence of active previous infection
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