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Abstract

Background: Reactive gastropathy (RG) is an adaptive re-
sponse to assaults of the gastric mucosa. Demographic infor-
mation regarding RG as well as the coincidence of RG and
gastrointestinal cancer are poorly characterized entities. Ob-
jective: Herein, we aim to investigate relationships of RG to
both modifiable and nonmodifiable risk factors, as well as
conduct a stratified analysis by race in an ethnically diverse,
urban population. Methods: In this retrospective study, we
queried an urban hospital inpatient pathology database
searching for patients with surgical gastric biopsies positive
for RG between March 25, 2015, and March 25, 2016. Of the
728 patients with a final diagnosis of RG, 292 were selected
based on strict inclusion and exclusion criteria. We explored
risk factors and conducted a stratified analysis for associa-
tions based on patient demographics. Results: In this urban

minority population, nonsteroidal anti-inflammatory drugs
(NSAIDs) were the most common medication associated
with RG (Fig. 1), as well as the most common cause of RG, fol-
lowed by chronic bile reflux. In addition, significant differ-
ences in demographics and gastropathic characteristics as-
sociated with RG, stratified by ethnicity, were found (Fig. 2).
Notably, Hispanics, African Americans, and Caucasians had
the highest rate of concomitant RG and diabetes, hyperten-
sion, and tobacco/alcohol use, respectively. Conclusion: Our
study indicated that NSAID usage is the most common cause
of RG, followed by bile reflux-mediated mucosal injury, in an
ethnically diverse urban US-based population. Of note, few
patients had intestinal metaplasia, suggesting it to be a slow

or negligent sequela of RG. ©2021 The Author(s)
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Introduction

Reactive gastropathy (RG) is an adaptive response to
assaults of the gastric mucosa. There is a constellation of
endoscopic and histologic findings characterized by fo-
veolar hyperplasia, smooth muscle fibers in the lamina
propria, and vasodilatation and congestion of mucosal
capillaries in the absence of significant inflammation [1].
Previous literature theorized these changes were second-
ary to bile reflux, however more recently, a broad-spec-
trum of chemical injuries have been attributed to this re-
active change [1, 2].

The clinical phenomenon of RG was first described
among postgastrectomy patients, but now it is more com-
monly encountered in patients on chronic nonsteroidal
anti-inflammatory drugs (NSAIDs) [3, 4]. While gastric
cancer secondary to RG is uncommon, stump carcinoma
has been reported in postgastrectomy patients. Bile reflux
has been implicated in these cases due to a bile-related
propensity toward dysplastic changes and eventual devel-
opment of gastric cancer [5]. Demographic information
on RG is lacking, however, analogous gastrointestinal
phenomenon, such as Barrett’s esophagus, are known ge-
netic risk factors [6, 7]. Moreover, the coincidence of RG
and other gastrointestinal diseases, such as gastrointesti-
nal cancer, are poorly characterized.

To this end, we investigated causative and associative
relationships of RG with both modifiable and nonmodifi-
able risk factors, for gastrointestinal diseases and con-
ducted stratified analysis by race in an ethnically diverse,
urban population. We hope this will allow clinicians to
strategically identify high-risk individuals to diagnose
and treat RG prior to carcinomatous changes as well as
identify patients that might benefit from RG-related
medication reconciliation.

Materials and Methods

A retrospective study within a hospital serving an ethnically
diverse, urban population consisting of 33.4, 29, and 5% of black,
Hispanic, and Asian patients, respectively, was performed. We
quarried the hospital inpatient pathology database searching for
patients with surgical gastric biopsies positive for RG between the
time periods of March 25, 2015, to March 25, 2016. Of the 728 pa-
tients with a final diagnosis of RG, only 292 of their reports pro-
vided sufficient details to draw significant conclusions regarding
RG. Exclusion criteria were strict and consisted of patient records
that did not contain information regarding; age, sex, race, smoking
status, drinking status, comorbidities, or medications used. Inclu-
sion criteria were strict and consisted of patients with the histo-
logic diagnosis of RG that contained records with all the previ-
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ously mentioned patient information. We explored nonmodifiable
factors such as sex, race, and age as well as modifiable habits such
as smoking and drinking. We also examined associations with co-
morbidities, medications, and biopsy findings.

Results

Of 292 patients, 65% (n = 191) were females. Mean age
was 61.7 (£16.0) years. In terms of comorbidities, 30.1%
(n = 88) had diabetes mellitus, and 61.3% (n = 179) were
diagnosed with hypertension (Table 1).

Helicobacter pylori was present in 2.4% of patients with
antral RG. 40.4% of patients were on NSAIDs, and 33.6%
of patients used proton pump inhibitors (PPI). 12.0% (n
= 35) of patients were active smokers, and 16.1% (n = 47)
of patients were actively drinking alcohol (Tables 1, 2).
NSAIDs were the most common medication associated
with RG (Fig. 1). After excluding identified causes of RG,
the remaining patients were categorized as those with “RG
of unknown etiology.” We hypothesize that these patients
with unknown etiology had chronic bile reflux causing
histological changes identified as RG.

Significant differences were noted in the distributions
of sex, smoking history, alcohol use history, NSAID use,
PPI therapy, diabetes mellitus, hypertension, appendecto-
mies, pancreaticoduodenectomies, hernia repairs, duode-
nitis, tissue architectural changes, gastropathy location,
and by ethnicity (Fig. 2). Significant correlations to reac-
tive gastropathy (p > 0.05) included diverticulosis, proki-
netic agent use, abscesses, Schatzki’s ring, and strictures.

Discussion

The geographical prevalence of RG is uniformly distrib-
uted across the USA [8]. Around 65.7% of patients diag-
nosed with RG were female [8]. Similar findings were found
in our study (66%). The prevalence of RG increased with
age with a peak of 23.6% in females older than 90 years and
a peak of 17.9% in males 80-89 years [8]. In literature, the
mean age of a reactive gastropathy diagnosis is 59.4 years
compared to the mean age of 55 + 18 years in our study [8].

Our results demonstrated that the highest prevalence
of RG was present in African Americans and Hispanics
and then Caucasians. All three groups reported high rates
of concomitant RG with hypertension, diabetes, and to-
bacco/alcohol use, respectively, as possible significant
contributors. In our study, gastric and esophageal cancers
secondary to RG were not reported. H. pylori was present
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Table 1. Demographic characteristics of study population stratified by ethnicity

African American Hispanic Caucasian Asian Native American p value

Patients, N 160 94 30 4 4
Age mean (SD) 61.95 (15.72) 64.55 (14.31) 49.57(17.20) 67.00(21.18) 69.00 (9.24) <0.001
BMI mean (SD) 28.73 (8.92) 29.33 (6.48) 27.41 (5.40)  26.46 (1.68) 24.21 (0.00) 0.67
Sex, n (%)

M 46 (28.7) 37 (39.4) 16 (53.3) 0 (0.0) 2 (50.0) 0.03

F 114 (71.2) 57 (60.6) 14 (46.7) 4 (100.0) 2 (50.0) ’
Smoking history, #n (%)

None 89 (55.6) 53 (56.4) 13 (43.3) 2 (50.0) 4 (100.0)

Active 18 (11.2) 7 (7.4) 10 (33.3) 0 (0.0) 0 (0.0) 0.01

Former 33 (20.6) 20 (21.3) 7 (23.3) 0 (0.0) 0 (0.0) ’

Unknown 20 (12.5) 14 (14.9) 0(0.0) 2 (50.0) 0 (0.0)
Alcohol use history, n (%)

None 78 (48.8) 60 (63.8) 18 (60.0) 2 (50.0) 2 (50.0)

Active 35(21.9) 4(4.3) 8 (26.7) 0 (0.0) 0 (0.0) 0.01

Former 17 (10.6) 11 (11.7) 0 (0.0) 0 (0.0) 0 (0.0) ’

Unknown 30 (18.8) 19 (20.2) 4(13.3) 2 (50.0) 2 (50.0)
Narcotic use, 1 (%)

No 140 (87.5) 84 (89.4) 28 (93.3) 4(100.0) 4 (100.0) 0.75

Yes 20 (12.5) 10 (10.6) 2(6.7) 0 (0.0) 0 (0.0) ’
NSAID use, 1 (%)

No 97 (60.6) 47 (50.0) 23 (76.7) 3 (75.0) 4 (100.0) 0.03

Yes 63 (39.4) 47 (50.0) 7 (23.3) 1(25.0) 0(0.0) ’
Gastrointestinal prokinetic agent use, n (%)

No 153 (95.6) 94 (100.0) 30 (100.0) 4(100.0) 4(100.0) 021

Yes 7 (4.4) 0(0.0) 0 (0.0) 0 (0.0) 0 (0.0) ’
Adenocarcinoma, n (%)

No 158 (98.8) 94 (100.0) 30 (100.0) 4(100.0) 4(100.0) 0.8

Yes 2(1.2) 0(0.0) 0 (0.0) 0(0.0) 0(0.0) ’
Intestinal metapalsia, 1 (%)

No 142 (88.8) 78 (83.0) 26 (86.7) 4(100.0) 4(1000) )

Yes 16 (10.0) 16 (17.0) 4(13.3) 0 (0.0) 0 (0.0) :
PPI therapy during endoscopy, n (%)

No 119 (74.4) 47 (50.0) 18 (60.0) 2 (50.0) 4(100.0)  0.002

Yes 37 (23.1) 47 (50.0) 12 (40.0) 2 (50.0) 0 (0.0)
Gastroesophageal reflux disease, 1 (%)

No 132 (82.5) 79 (84.0) 21 (70.0) 4(100.0) 2 (50.0) 0.15

Yes 28 (17.5) 15 (16.0) 9 (30.0) 0 (0.0) 2 (50.0)
Gallstones, 1 (%)

No 158 (98.8) 92 (97.9) 30 (100.0) 4(100.0) 4(1000) o)

Yes 2(1.2) 2(2.1) 0 (0.0) 0 (0.0) 0 (0.0) :
Diabetes mellitus, n (%)

No 108 (67.5) 61 (64.9) 28 (93.3) 3(75.0) 4(1000) (43

Yes 52 (32.5) 33 (35.1) 2(6.7) 1(25.0) 0 (0.0) :
Hypertension, n (%)

No 54 (33.8) 33 (35.1) 21 (70.0) 3(75.0) 2 (50.0) 0.002

Yes 106 (66.2) 61 (64.9) 9 (30.0) 1(25.0) 2 (50.0) :
Cholecystectomy, 1 (%)

No 157 (98.1) 93(98.9)  28(93.3) 4(100.0) 4(1000) (s

Yes 3(1.9) 1(1.1) 2(6.7) 0 (0.0) 0 (0.0) :
Appendectomy, 1 (%)

No 160 (100.0) 88 (93.6) 26 (86.7) 4(100.0) 4(1000) (0,

Yes 0 (0.0) 6 (6.4) 4(13.3) 0 (0.0) 0 (0.0) :
Bowel resection, n (%)

No 152 (95.0) 92 (97.9) 30 (100.0) 4(100.0) 4(1000) 55

Yes 8 (5.0) 2(2.1) 0 (0.0) 0 (0.0) 0 (0.0) :
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Table 1 (continued)

African American Hispanic Caucasian Asian Native American p value

Gastrectomy, 7 (%)

No 157 (98.1) 92(97.9) 28 (93.3) 4 (100.0) 4 (100.0) 06

Yes 3(L.9) 2(2.1) 2(6.7) 0(0.0) 0(0.0) ’
Roux-en-Y gastrojejunostomy, n (%)

No 156 (97.5) 94 (100.0) 30 (100.0) 4 (100.0) 4 (100.0) 05

Yes 4(2.5) 0(0.0) 0(0.0) 0(0.0) 0(0.0) ’
Pancreaticoduodenectomy, n (%)

No 160 (100.0) 94 (100.0) 28 (93.3) 4 (100.0) 4 (100.0) 0.001

Yes 0(0.0) 0(0.0) 2(6.7) 0(0.0) 0(0.0) ’
Hernia repair, n (%)

No 160 (100.0) 92 (97.9) 30 (100.0) 3 (75.0) 4 (100.0) <0.001

Yes 0(0.0) 2(2.1) 0 (0.0) 1(25.0) 0 (0.0) ’

NSAID, nonsteroidal anti-inflammatory drug.
Table 2. Gastropathic characteristics of the study population stratified by ethnicity

African American  Hispanic Caucasian Asian Native American ~ p value

Patients, N 160 94 30 4 4
Reactive gastropathy, n (%)

No 1(0.6) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0.93

Yes 159 (99.4) 94 (100.0) 30 (100.0) 4 (100.0) 4(100.0) ’
Gastritis, 1 (%)

No 22 (13.8) 9(9.6) 4(13.3) 0(0.0) 0(0.0) 071

Yes 138 (86.2) 85(90.4) 26 (86.7) 4 (100.0) 4 (100.0) ’
Esophagitis, n (%)

No 146 (91.2) 86 (91.5) 25(83.3) 4 (100.0) 4 (100.0) 0.57

Yes 14 (8.8) 8(8.5) 5(16.7) 0(0.0) 0(0.0) ’
Duodenitis, 7 (%)

No 158 (98.8) 86 (91.5) 27 (90.0) 3 (75.0) 4 (100.0) 0.01

Yes 2(1.2) 8(8.5) 3(10.0) 1(25.0) 0(0.0) ’
Fibrosis, n (%)

No 158 (98.8) 92 (97.9) 30 (100.0) 4 (100.0) 4 (100.0) 0.92

Yes 2(1.2) 2(2.1) 0(0.0) 0(0.0) 0(0.0) ’
Erosions, n (%)

No 154 (96.2) 92 (97.9) 29 (96.7) 3 (75.0) 4(100.0) 018

Yes 6(3.8) 2(2.1) 1(3.3) 1(25.0) 0(0.0) ’
Diverticulosis, #n (%)

No 158 (98.8) 94 (100.0) 30 (100.0) 4 (100.0) 4 (100.0) 08

Yes 2(1.2) 0(0.0) 0(0.0) 0(0.0) 0(0.0) ’
Abscess, 1 (%)

No 158 (98.8) 94 (100.0) 30 (100.0) 4 (100.0) 4 (100.0) 0.8

Yes 2(1.2) 0(0.0) 0(0.0) 0(0.0) 0(0.0) ’
Intraepithelial lymphocytosis, n (%)

No 156 (97.5) 88 (93.6) 28(93.3) 4 (100.0) 4 (100.0) 0.54

Yes 4(2.5) 6(6.4) 2(6.7) 0(0.0) 0(0.0) '
Schatzki ring, n (%)

No 157 (98.1) 94 (100.0) 30 (100.0) 4 (100.0) 4 (100.0) 0.65

Yes 3(1.9) 0(0.0) 0(0.0) 0(0.0) 0(0.0) '
Stricture, n (%)

No 158 (98.8) 94 (100.0) 30 (100.0) 4 (100.0) 4 (100.0) 0.8

Yes 2(1.2) 0(0.0) 0(0.0) 0(0.0) 0(0.0) ’
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Table 2 (continued)

African American  Hispanic Caucasian Asian Native American ~ p value

Melanosis coli, n (%)

No 158 (98.8) 94 (100.0) 28 (93.3) 4 (100.0) 4 (100.0) 011

Yes 2(1.2) 0 (0.0) 2 (6.7) 0(0.0) 0(0.0) ’
Foamy macrophages, n (%)

No 160 (100.0) 92 (97.9) 30 (100.0) 4 (100.0) 4 (100.0) 037

Yes 0 (0.0) 2(2.1) 0(0.0) 0(0.0) 0(0.0) ’
Ulcer, n (%)

No 124 (77.5) 74 (78.7) 28 (93.3) 2 (50.0) 2 (50.0) 01

Yes 36 (22.5) 20 (21.3) 2 (6.7) 2 (50.0) 2 (50.0) ’
Location, n (%)

Antrum 158 (98.8) 91 (96.8) 28 (93.3) 4 (100.0) 4 (100.0) 0.45

Body 137 (85.6) 77 (81.9) 26 (86.7) 4 (100.0) 4 (100.0) 0.7

Duodenum 4(2.5) 8 (8.5) 3(10.0) 1(25.0) 0(0.0) 0.07

Esophagus 8 (5.0) 0 (0.0) 1(3.3) 0 (0.0) 0(0.0) 0.27

Incisura 26 (16.2) 6 (6.4) 6(20.0) 0(0.0) 4 (100.0) <0.001

Fundus 8 (5.0) 4 (4.3) 2 (6.7) 0 (0.0) 0 (0.0) 0.95

Pylorus 4(2.5) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0.5
Hiatal hernia, n (%)

No 143 (89.4) 86 (91.5) 29 (96.7) 3(75.0) 4(100.0) 0.52

Yes 17 (10.6) 8(8.5) 1(3.3) 1(25.0) 0 (0.0) ’
H. pylori, n (%)

No 153 (95.6) 90 (95.7) 30 (100.0) 4(100.0) 4 (100.0) 0.79

Yes 7 (4.4) 4 (4.3) 0 (0.0) 0 (0.0) 0 (0.0) ’
Gastric polyp, n (%)

No 132 (82.5) 79 (84.0) 22 (73.3) 4 (100.0) 2 (50.0) 0.25

Yes 28 (17.5) 15 (16.0) 8(26.7) 0 (0.0) 2 (50.0) ’
Tissue architectural changes, n (%)

None 152 (95.0) 80 (85.1) 28 (93.3) 4(100.0) 4(100.0)

Hyperplastic 4(2.5) 0 (0.0) 2 (6.7) 0 (0.0) 0 (0.0) 0.004

Dysplastic 4(2.5) 4 (4.3) 0 (0.0) 0 (0.0) 0 (0.0) ’

Metaplastic 0 (0.0) 10 (10.6) 0 (0.0) 0 (0.0) 0 (0.0)

in Native Americans, Asians, and Caucasians. These find-
ings differ from current literature which demonstrates a
high prevalence of H. pylori in Hispanics and Native
American/Alaskan Native. These groups along with
Asian/Pacific Islanders had the highest incidence of up-
per GI symptoms from H. pylori-induced RG, while Af-
rican Americans were at the highest risk for H. pylori-
induced gastrointestinal cancer [9]. These findings might
differ due to our smaller groups of Caucasian, Asian, and
Native American populations included in this study.
Various studies have demonstrated that patients with
chronic NSAID use were more likely to develop RG [1, 8,
10]. 30.3% of patients in our study that developed RG were
on NSAIDs. Proposed manifestations of NSAID-induced
pathologies have shown to be associated with the patients
that develop RG. Active pathologies such as peptic duode-

Causes of Reactive Gastropathy

nitis, duodenal intraepithelial lymphocytosis, active ile-
itis, focal active colitis, and collagenous colitis were in-
cluded [8]. Bile reflux injury has been proposed as a mech-
anism leading to the development of RG as patients with
reflux esophagitis and Barrett’s esophagus, with or with-
out dysplasia, was more likely to be diagnosed with RG [8].

In conclusion, NSAID usage had a high concurrent
prevalence in patients with RG with bile reflux-mediated
mucosal injury as a close second. While this shows cor-
relation, further larger studies would need to be under-
taken to analyze causation. Very few patients had intesti-
nal metaplasia, suggesting it to be a slow or negligent se-
quelae of RG. Larger studies need to be done to evaluate
the role of bile and other gastrointestinal pathologies in-
volved in the causation of RG.
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Medications
M Prokinetic agents

B NSAIDs @ Narcotics

Fig. 1. Medications associated with RG in an urban minority pa-
tient population. RG, reactive gastropathy; NSAID, nonsteroidal
anti-inflammatory drug.
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