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OBJECTIVE

To compare clinical, endoscopic, and histopathologic features between
dogs with chronic gastritis (CG) with and without lymphofollicular hyper-
plasia (LFH).

ANIMALS
64 and 56 dogs with CG with (cases) and without (controls) LFH,
respectively.

PROCEDURES

The medical record database of a referral clinic was searched to identify
dogs that underwent endoscopic examination of the upper portion of the
gastrointestinal tract and were subsequently determined to have CG with
or without LFH between October 2006 and February 2011. Signalment and
clinical, endoscopic, and histologic findings were compared between cases
and controls. Logistic regression was used to identify factors associated
with CG with LFH.

RESULTS

Compared with controls, cases were significantly younger and more likely
to be of a brachycephalic phenotype. The proportions of dogs with a poor
body condition or diarrhea were significantly lower and the proportions of
dogs with inspiratory dyspnea, exercise intolerance, or hyperemia and dis-
coloration of the gastric mucosa were significantly higher for the case group,
compared with the control group. Inspiratory dyspnea, gastric mucosal hy-
peremia, and gastritis severity were positively associated, whereas poor body
condition was negatively associated, with CG with LFH on multivariable lo-
gistic regression.

CONCLUSIONS AND CLINICAL RELEVANCE

The strong positive association between inspiratory dyspnea and CG with
LFH suggested that the condition may be a consequence of an increase in
negative intrathoracic pressure rather than a distinct clinical entity. Pro-
spective studies are warranted to elucidate the mechanism by which inspi-
ratory dyspnea contributes to the development of CG with LFH. (J Am Vet
Med Assoc 2020;256:906—913)

hronic gastritis is a commonly diagnosed condi-

tion in dogs evaluated for signs of chronic gas-
trointestinal disease.! After proper anamnestic, clini-
cal, biological, and ultrasonographic evaluations have
been conducted, diagnosis of CG is dependent on
endoscopic examination of the upper portion of the
gastrointestinal tract (upper gastrointestinal tract)
and histologic evaluation of gastric biopsy speci-
mens. Histologic findings are used to subclassify CG
on the basis of the predominant cell infiltrate (ie, lym-
phocytic, plasmacytic, neutrophilic, eosinophilic, or

ABBREVIATIONS

BAOS Brachycephalic airway obstructive syndrome
CG Chronic gastritis

Cl Confidence interval

GHLO Gastric Helicobacter-like organism

LFH Lymphofollicular hyperplasia

WSAVA  World Small Animal Veterinary Association

granulomatous) and to determine whether there is
concomitant LFH.! Architectural abnormalities (eg,
atrophy, hypertrophy, fibrosis, edema, and ulceration)
and the extent of inflammation help to better charac-
terize gastritis. When foreign bodies, parasites, and
systemic disease have been eliminated as the cause
of gastritis, the inciting etiology is often deemed to
be a reaction to dietary or bacterial antigens or occult
parasitism. Gastritis is further characterized as diet
responsive, antibiotic responsive, steroid responsive,
or parasitic on the basis of the patient’s response to
treatment.!

Chronic gastritis with LFH is defined as the pres-
ence of a follicle-like aggregation of lymphoid cells
in the lamina propria of the gastric wall.? The cur-
rent veterinary literature contains little information
regarding the histologic pattern of CG with LFH. In 1
study,? histologic findings of endoscopically obtained
gastric biopsy specimens for 501 dogs were reported;
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482 of those dogs were examined because of vomit-
ing, but CG with LFH was diagnosed in only 3. In
another study? of 73 brachycephalic dogs, CG was
diagnosed in 50 of 51 dogs for which gastric biopsy
specimens were available for review, and concomi-
tant follicular proliferation was identified in 19. Oth-
er reports of follicular gastritis in dogs and cats are
typically associated with infections caused by Helico-
bacter spp.®> The purpose of the study reported here
was to compare the clinical, endoscopic, and histo-
logic features of dogs with CG with and without LFH.

Materials and Methods

Animals

The study had a retrospective case-control de-
sign. The medical record database of Clinique Vétéri-
naire Alliance, a private small animal referral clinic in
Bordeaux, France, was searched to identify records of
dogs that underwent endoscopic examination of the
upper gastrointestinal tract with collection and histo-
logic evaluation of gastric biopsy specimens between
October 2006 and February 2011. Dogs were eligible
for study inclusion if the endoscopic report and histo-
logic report for gastric biopsy specimens were avail-
able for review. Dogs were classified as cases or con-
trols on the basis of histologic findings. Cases were
defined as dogs with CG with histologic evidence of
LFH, and controls were defined as dogs with CG with-
out histologic evidence of LFH. Dogs with a histolog-
ic diagnosis of gastric neoplasia were excluded from
the study. All dogs were examined and underwent
endoscopic evaluation of the upper gastrointestinal
tract as part of a routine diagnostic workup with the
owners’ consent.

Medical records review

For each study-eligible dog, information extracted
from the medical record included age, breed, sex and
neuter status, and body weight at the time of the en-
doscopic examination and clinical signs associated
with the gastrointestinal tract (eg, vomiting, regurgi-
tation, ptyalism, and diarrhea). Body condition score
was not routinely recorded; therefore, dogs that were
described as being underweight or in poor condition
were classified as having a poor body condition, and all
other dogs were classified as not having a poor body
condition. Information regarding clinical signs associ-
ated with the respiratory tract and BAOS (eg, inspira-
tory dyspnea, exercise intolerance, and syncope) was
also extracted from the record of each dog, as were
other pertinent clinical examination findings and CBC
and serum biochemical results when available.

Endoscopic examination

For each dog, food but not water was with-
held for at least 12 hours before the endoscopic
procedure. Each dog was premedicated with either
acepromazine maleate (0.05 mg/kg [0.023 mg/Ib],
IV) or diazepam (0.2 mg/kg [0.09 mg/lb], IV). Anes-
thesia was induced with sodium thiopental (10 mg/
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kg [4.5 mg/Ib], IV) or propofol (4 mg/kg [1.8 mg/Ib],
IV) and maintained with isoflurane in oxygen follow-
ing orotracheal intubation. Brachycephalic dogs also
received glycopyrrolate (0.005 mg/kg [0.002 mg/1b]),
IV) and maropitant citrate (1 mg/kg [0.45 mg/Ib], SC)
immediately before the procedure.

All endoscopic examinations were performed by
the same investigator (VF). Each dog was positioned
in left lateral recumbency. A flexible endoscope?
with an insertion tube (external diameter, 8.6 mm)
was used for the procedure. Reusable biopsy forcepsP
(external diameter, 2.3 mm) were used to obtain at
least 6 gastric biopsy specimens from different parts
(fundus, body, and antrum) of the stomach. Reports
of endoscopic findings (endoscopic reports) and as-
sociated endoscopic images were retrospectively re-
viewed by the investigator (VF) who performed each
examination. Because the endoscopic reports were
not originally written in accordance with WSAVA
standardized gastrointestinal endoscopy reporting
guidelines,® information regarding the extent of the
following criteria was extracted from the reports and
graded on a scale from O (absent or clinically normal)
to 3 (severely affected or abnormal): hyperemia, ede-
ma, mucosal discoloration, erosions or ulcerations,
gastric contents, and pyloric abnormalities. Macro-
scopic CG with LFH was defined as the presence of
multiple small punctiform areas on the mucosal sur-
face of a specific area of or the entire stomach’ and
was determined on the basis of evaluation of endo-
scopic images.

All gastric biopsy specimens were fixed in neu-
tral-buffered formalin and submitted to the Labora-
toire d’Anatomie Pathologique Vétérinaire du Sud-
Ouest in Toulouse, France, for histologic evaluation
soon after collection. At the laboratory, specimens
were processed for histologic evaluation in a routine
manner (ie, embedded in paraffin, cut into 4-um-
thick sections, and stained with H&E stain) and eval-
uated by veterinary pathologists who were certified
by the European College of Veterinary Pathologists.
Histologic findings were reported in accordance with
criteria established by the 2008 WSAVA Gastrointes-
tinal Standardization Group.? Those findings were
reviewed jointly by 2 investigators (MRF and VF) for
the study reported here. The presence of fibrosis and
classification of the inflammatory infiltrate as follicu-
lar or nonfollicular were recorded. The presence of
spiral bacteria consistent with GHLOs and extent of
inflammation were graded on a scale of O (absent) to
3 (severe).

Statistical analysis

Descriptive statistics were generated for both
cases (dogs with CG with LFH) and controls (dogs
with CG without LFH). The Mann-Whitney test was
used to compare age and weight between cases and
controls. Brachycephalic phenotype, clinical signs of
interest (poor body condition, vomiting, regurgita-
tion, diarrhea, exercise intolerance, ptyalism, inspira-
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tory dyspnea, and syncope), and histologic evidence
of fibrosis were assessed as dichotomous variables
(present or absent). The remaining histologic vari-
ables of interest (extent of gastritis and GHLOs) and
endoscopic variables of interest (hyperemia, edema,
mucosal discoloration, erosions or ulcerations, gastric
contents, and pyloric abnormalities) were assessed
as categorical variables on a 4-point subjective scale
where 0 = absent, 1 = mild, 2 = moderate, and 3 = se-
vere. For each dichotomous and categorical variable,
the frequency distribution was compared between
cases and controls by means of a ? test or Fisher ex-
act test when the count was < 5 in 1 or more cells or
the Cochrane-Armitage trend test (for ordered vari-
ables with > 2 categories). All analyses were 2-sided,
and values of P < 0.05 were considered significant.

Logistic regression was used to identify factors
associated with CG with LFH. Explanatory variables
in the logistic regression models were as described
for comparisons between cases and controls with
some minor adjustments. Sex (male or female) and
neuter status (neutered or sexually intact) were as-
sessed as 2 separate variables. Data for variables that
were assessed on a 4-point scale were collapsed into
3 categories to ensure balance among groups. Briefly,
data for the 2 grade categories with the smallest num-
bers of animals were combined. Thus, data for grades
2 (moderate) and 3 (severe) were combined for all
variables except gastritis severity, for which data for
grades 0 (absent) and 1 (mild) were combined. Uni-
variable models were assessed initially, and variables
with a value of P < 0.1 were eligible for inclusion in
a multivariable model. Multivariable models also in-
cluded all possible 2-way interaction terms between
all eligible explanatory variables. The multivariable
models were built by use of a combination of back-
ward and forward stepwise elimination, with the
least significant variable eliminated after each step.
Only variables that did not make the model unstable
and had a value of P < 0.05 were retained in the final
multivariable model.

Two multivariable logistic regression models
were initially created. One model included explana-
tory variables for factors associated with only patient
signalment and clinical signs, and the other model
included explanatory variables associated with only
endoscopic and histologic factors. A third multivari-
able logistic regression model was subsequently cre-
ated that assessed all explanatory variables. Results
of all logistic regression models were reported as the
ORs and associated 95% CIs and P values. All analyses
were performed with statistical software programs.©<

Results

Dogs

The case (dogs with CG with LFH) and control
(dogs with CG without LFH) groups included 64 and
56 dogs, respectively. Dogs in the case group had a
median age of 3 years (range, 0.3 to 13.9 years) and a

median body weight of 12 kg (26.4 Ib; range, 3 to 69
kg [6.6 to 151.8 1b]). There were 32 (50%) sexually in-
tact males, 3 (5%) neutered males, 14 (22%) sexually
intact females, and 15 (23%) neutered females. Breeds
most commonly represented in the case group in-
cluded French Bulldog (n = 16), Miniature Poodle (5),
Cavalier King Charles Spaniel (4), and Boxer, English
Bulldog, Golden Retriever, Jack Russell Terrier, and
West Highland White Terrier (3 each). Additionally,
there were 2 dogs of each of 4 breeds and 1 dog of
each of 16 breeds.

Dogs in the control group had a median age of
6.2 years (range, 0.3 to 14.5 years) and a median body
weight of 14 kg (30.8 Ib; range, 2 to 46 kg [4.4 to 101.2
Ib]). There were 29 (52%) sexually intact males, 4 (7%)
neutered males, 11 (20%) sexually intact females, and
12 (21%) neutered females. Breeds most commonly
represented in the control group included Yorkshire
Terrier (n = 8), Miniature Poodle (4), and French Bull-
dog, Lhasa Apso, and Shih Tzu (3 each). Additionally,
there were 2 dogs of each of 5 breeds and 1 dog of
each of 25 breeds. The sex distribution (P = 0.640) and
median body weight (P = 0.911) did not differ signifi-
cantly between the case and control groups. However,
the median age for the case group was significantly (P
< 0.001) younger than that for the control group, and
the proportion of brachycephalic dogs was significant-
ly (P = 0.010) greater in the case group (28/64 [44%])
than in the control group (12/56 [21%]).

Clinical signs

Clinicals signs were assessed as present or absent,
and the prevalence of each clinical sign in each group
of dogs was summarized (Table I). The proportions
of dogs with vomiting (P = 0.093), regurgitation (P =
0.131D), ptyalism (P = 0.404), and syncope (P = 0.924)
did not differ significantly between the case and
control groups. The proportions of dogs with a poor
body condition (P = 0.006) or diarrhea (P = 0.008)
were significantly lower, whereas the proportion of
dogs with inspiratory dyspnea (P < 0.001) or exercise

Table I—Prevalence of select clinical signs for dogs with CG with
LFH (cases; n = 64) and dogs with CG without LFH (controls; 56).

Clinical sign Cases Controls P value*
Poor body condition 3(5 12 (21) 0.006
Vomiting 50 (78) 36 (64) 0.093
Regurgitation 19 (30) 10 (18) 0.131
Diarrhea 14 (22) 25 (45) 0.008
Exercise intolerance 14 (22) 2 (4) 0.003
Ptyalism 6 (9 3(5) 0.404
Inspiratory dyspnea 22 (34) 2 (4) <0.001
Syncope 1(2) 1 (2) 0.924

Values represent the number (%) of dogs unless otherwise indi-
cated. Data were obtained from a retrospective review of medical re-
cords of dogs that underwent an endoscopic examination of the upper
portion of the gastrointestinal tract at a small animal referral practice
between October 2006 and February 201 1.

*For y2 or Fisher exact test (performed when the expected num-
ber of dogs in at least | cell was < 5), values of P < 0.05 were consid-
ered significant.
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intolerance (P = 0.003) were significantly greater for
the case group, compared with control group.

Endoscopic and histologic findings

All endoscopic variables could be assessed for
only 61 of the 64 cases and 53 of 56 controls. His-
tologic variables could be assessed for only 63 of 64
cases and 55 of 56 controls. For those cases where it
was not possible to assess all variables (endoscopic or
histologic), only a short summary was available in the
medical file; this was sufficient to assign them to an
appropriate group (case or control) but not to assess
the effect of all variables. Frequency distributions for
endoscopic and histologic findings were summarized
(Table 2). Hyperemia (P < 0.001) and discoloration
(P < 0.001) were more severe and gastric contents
were more often absent (P = 0.008) in cases than
in controls. However, the frequency distributions
for edema (P = 0.256), erosions or ulcerations (P =

Small Animals - NS

0.8306), and pyloric abnormalities (P = 0.942) did not
differ between cases and controls. Forty-seven of the
64 (73%) cases and 6 of the 56 (11%) controls met our
definition of macroscopic CG with LFH (presence of
multiple small punctiform areas scattered on the mu-
cosal surface of a specific area of or the entire stom-
ach; Figure D).

The prevalence of fibrosis did not differ signifi-
cantly (P = 0.525) between cases and controls. How-
ever, cases had more severe histologic evidence of
gastritis (P < 0.001) and were more likely to have
GHLOs present (P = 0.044) than were controls.

Factors associated with CG with LFH
Following univariable analyses, clinical factors eli-
gible for inclusion in the multivariable logistic regres-
sion model included age, brachycephalic phenotype,
poor body condition, vomiting, diarrhea, exercise intol-
erance, and inspiratory dyspnea. The final multivariable

Table 2—Frequency distributions for select endoscopic and histologic findings for

the dogs of Table I.

Variable Category Cases Controls P value*
Endoscopic findings
Hyperemia Absent 5(8) 17 (32) <0.001
Mild 26 (43) 29 (55)
Moderate 25 (41) 7 (13)
Severe 5(8) 0 (0)
Edema Absent 30 (49) 19 (36) 0.256
Mild 20 (33) 23 (43)
Moderate 4(7) 10 (19)
Severe 7 (1) 1 (2)
Discoloration Absent 7 (1) 19 (36) <0.001
Mild 24 (39) 26 (49)
Moderate 27 (44) 8 (I5)
Severe 3(5 0 (0)
Erosions or ulcerations Absent 57 (93) 49 (92) 0.836
Mild 2(3) 24
Moderate 1(2) 2 (4)
Severe 1(2) 0 (0)
Gastric contents Absent 53 (87) 35 (66) 0.008
Mild 4(7) 10 (19)
Moderate 2(3) 5(9)
Severe 2 (3) 3 (6)
Pyloric abnormalities Absent 48 (79) 42 (79) 0.942
Mild 7(11) 7(13)
Moderate 3(5 3 (6)
Severe 3(5 1 (2)
Histologic findings
Gastritis severity Absent 0(0) 0 (0) <0.001
Mild 8 (13) 28 (51)
Moderate 31 (49) 21 (38)
Severe 24 (38) 6(11)
GHLO Absent 36 (57) 36 (65) 0.044
Mild 8 (13) 13 (24)
Moderate 8(13) 3(5
Severe 11 (17) 3 (5)
Fibrosis Absent 14 (22) 15 (27) 0.525
Present 49 (78) 40 (73)

Endoscopic variables could be assessed for only 61 of the 64 cases and 53 of 56 controls.
Histologic variables could be assessed for only 63 of 64 cases and 55 of 56 controls. All vari-
ables were subjectively assessed on a scale of 0 (absent) to 3 (severe) except fibrosis, which
was assessed as present or absent on the basis of information extracted from the original
reports and images of endoscopic and histologic findings.

*Cochrane-Armitage trend test was used for ordered variables with > 2 categories.

See Table | for remainder of key.

JAVMA | APR 15,2020 | VOL 256 | NO. 8 909

Unauthenticated | Downloaded ©03/23/23 10:19 PM UTC



I 5:! Animals

Figure |—Endoscopic images of the gastric mucosa of 4 dogs

with CG and LFH of varying severity. A—Endoscopic image of 5

a dog with mild CG with LFH. Hyperemia and edema are pres-
ent, and multiple small erythematous foci are scattered on the
surface of the gastric mucosa. B—Endoscopic image of a dog
with mild to moderate CG with LFH. Multiple small gray foci
cover the surface of the corpus mucosa. C—Endoscopic image
of a dog with moderate to marked CG with LFH. In this close-
up image with low-angle lighting, numerous erythematous foci
are raised and partly coalescing. D—Endoscopic image of a dog
with marked CG with LFH. The gray foci are larger than those
in panel C and cover a large portion of the gastric corpus mu-
cosal surface.

model for clinical factors associated with CG with LFH
included poor body condition and inspiratory dyspnea.
The odds of CG with LFH was negatively associated with
poor body condition (OR, 0.21; 95% CI, 0.05 to 0.87; P
= 0.032) and positively associated with inspiratory dys-
pnea (OR, 13.48; 95% CI, 2.94 to 61.73; P < 0.001).

910

Endoscopic and histologic variables eligible for
inclusion in the multivariable logistic regression
model included hyperemia, discoloration, gastric
contents, gastritis severity, and presence of GHLOs.
The final multivariable model for endoscopic and
histologic variables associated with CG with LFH
included hyperemia and gastritis severity. The odds
of CG with LFH was positively associated with both
variables (Table 3). When the multivariable logistic
regression analysis included endoscopic and histolog-
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Table 3—Final multivariable logistic regression model for
identification of endoscopic and histologic variables associated

Small Animals - NS

with CG with LFH for the dogs of Table I.

Variable Category

Absent
Mild

Hyperemia

Moderate-severe

Absent-mild
Moderate
Severe

Gastritis severity

OR (95% CI) P value
Referent —
2.92 (0.87-9.75) 0.082
9.30 (2.31-37.50) 0.002
Referent —
4.97 (1.73-14.32) 0.003

10.62 (2.76—40.94) <0.001

— = Not applicable.

Table 4—Final multivariable logistic regression model for identification of clinical,
endoscopic, and histologic variables associated with CG with LFH for the dogs of

Table I.

Variable Category OR (95% CI) P value

Poor body condition Present 0.08 (0.01-0.59) 0.014

Inspiratory dyspnea Present 68.56 (5.63-837.00) <0.001

Hyperemia Absent Referent —
Mild 7.15 (1.19-42.84) 0.031
Moderate-severe 15.48 (2.31-103.88) 0.005

Gastritis severity Absent-mild Referent —
Moderate 4.77 (1.29-17.71) 0.019
Severe 20.53 (3.91-107.71) <0.001

— = Not applicable.

ic variables as well as clinical factors, the final model
included poor body condition, inspiratory dyspnea,
hyperemia, and gastritis severity (Table 4).

Discussion

The present study was the first to describe and
compare the clinical, endoscopic, and histologic fea-
tures between dogs with CG with LFH (cases) and
dogs with CG without LFH (controls). Findings were
based on a retrospective review of the medical re-
cords of dogs that underwent endoscopic examina-
tion of the upper gastrointestinal tract at a referral
clinic over a 53-month period.

Results of the present study indicated that cases
were significantly younger and more likely to have a
brachycephalic phenotype and inspiratory dyspnea,
compared with controls. The apparent predisposition
of young dogs to CG with LFH might have been asso-
ciated with the overrepresentation of brachycephalic
dogs in the case group relative to the control group.
Brachycephalic dogs are often evaluated for BAOS,
and if endoscopy of the upper gastrointestinal tract
is indicated, it is performed at the time of corrective
surgery for BAOS. Although brachycephalic pheno-
type was positively associated with the odds of CG
with LFH on univariable logistic regression, it was not
retained in either of the final multivariable models
that assessed clinical factors, which suggested that
it was not as strongly associated with CG with LFH
as other factors such as inspiratory dyspnea. There
was a very strong positive association between inspi-
ratory dyspnea and the odds of CG with LFH. This

suggested that the respiratory consequences of BAOS
might be more important to the development of CG
with LFH than simply a brachycephalic phenotype.
Further research is necessary to validate that supposi-
tion. Specifically, endoscopic and histologic findings
for a larger population of nonbrachycephalic dogs
with CG with LFH than that evaluated in the present
study need to be evaluated.

Clinical signs associated with the gastrointestinal
tract (eg, ptyalism, regurgitation, and vomiting) have
been reported in dogs with BAOS,#8-10 but the mecha-
nistic link between BAOS and those clinical signs has
yet to be elucidated. A direct causal relationship is
suggested by the fact that gastrointestinal signs often
improve following surgical correction of the BAOS.%?
Brachycephalic dogs are predisposed to excessive
esophageal length, hiatal hernia, gastroesophageal
reflux, gastritis, and pyloric mucosal hyperplasia and
stenosis. For dogs with BAOS, it is possible that an
increase in negative intrathoracic pressure may pro-
mote gastroesophageal reflux and hiatal hernia. How-
ever, it is unclear how that might contribute to the
development of CG with LFH, and further research
is warranted.

Vomiting is the hallmark of CG; therefore, it was
not surprising that it was the most frequent clinical
sign recorded for dogs in both the case and control
groups. We were somewhat surprised that cases ap-
peared to be less likely than controls to have diarrhea
or be in poor body condition and that poor body con-
dition was significantly and negatively associated with
the odds of CG with LFH in the 2 multivariable regres-
sion models in which it was evaluated. Interestingly,
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body weight was not significantly associated with the
odds of CG with LFH. The apparently disparate find-
ings for poor body condition and body weight were
likely a function of interbreed differences in body
conformation or muscle condition (neither of which
were evaluated in the present study). Because diarrhea
and poor body condition are generally considered to
be more specific for intestinal disease than gastric dis-
ease, it is possible that CG with LFH is unlikely to be
associated with inflammation in the intestinal tract.
However, in a study? of gastrointestinal tract lesions in
brachycephalic dogs, histologic evidence of CG with
LFH was detected in 19 of 50 (38%) dogs, of which
most also had evidence of duodenitis. Small intestinal
biopsy specimens were not obtained for most dogs of
the present study, so we could not evaluate the rela-
tionship between the presence of small intestinal in-
flammation and CG with LFH. A possible explanation
for the negative association between poor body condi-
tion and the odds of CG with LFH was that some cases
were overweight. Similar to inspiratory dyspnea, obe-
sity might exacerbate gastroesophageal reflux in dogs.
Obesity is positively associated with gastroesophageal
reflux in humans'' and adversely affects respiratory
function in dogs.'? Unfortunately, for the dogs of the
present study, body condition score was not routinely
recorded, and the information provided in the medical
record was generally insufficient for retrospective as-
signment of a body condition score. Additional studies
are necessary to better elucidate the relationship be-
tween body condition and CG with LFH.

Macroscopically, CG with LFH is defined as the
presence of multiple small gray-to-red punctiform
areas on the gastric mucosa.” However, macroscop-
ic examination of the gastrointestinal mucosa is an
unreliable predictor of microscopic gastrointestinal
abnormalities in both human and veterinary medi-
cine.’3-1¢ In the present study, macroscopic CG with
LFH was identified in 47 of 64 (73%) cases and 6 of 56
(11%) controls. The inconsistent agreement between
macroscopic and microscopic (ie, histologic) CG with
LFH might have been caused by the acquisition of bi-
opsy specimens from areas devoid of lymphoid nod-
ules or the lack of lymphoid nodules that were large
enough for visual identification during endoscopic
examination. Nevertheless, the macroscopic defini-
tion of CG with LFH used for the present study likely
contributed to the case group having a significantly
greater prevalence of gastric mucosal hyperemia and
discoloration than the control group.

In human patients with CG, histologic identifica-
tion of lymphoid follicles within the gastric mucosa is
characteristic of Helicobacter pylori infection.!”!8 In
dogs, there is currently no evidence that Helicobacter
spp induce CG, and Helicobacter spp are generally
considered commensal organisms capable of antigenic
stimulation. Some dogs may develop gastritis owing
to a loss of tolerance to Helicobacter spp rather than
any intrinsic pathogenic properties of those bacteria.
Follicular hyperplasia has been reported in dogs with
GHLO infections, but the specificity of that criterium

is not well characterized.'” However, investigators of
another study?® found no correlation between the
density of Helicobacter spp and number of lymphoid
aggregates observed in gastric lesions of dogs. In the
present study, cases were more likely to have GHLOs
present in gastric biopsy specimens than were con-
trols; however, the presence of GHLOs was not signifi-
cantly associated with the odds of CG with LFH in the
final multivariable logistic regression model.

The present study had some limitations. Perhaps
the most notable limitation was its retrospective de-
sign. Study data were derived from the contempo-
raneous notes recorded into the medical records of
study subjects by the clinician who managed each
patient, and the endoscopic reports had to be ret-
rospectively transcribed in accordance with WSAVA
standardized criteria for this study. Additionally, al-
though all gastric biopsy specimens were processed
by the same laboratory, they were histologically
evaluated by multiple pathologists, and interobserver
variation in the histologic interpretation of the biopsy
specimens may have affected our findings.?! Finally,
despite the many statistically significant associations
identified between CG with LFH and various clini-
cal, endoscopic, and histologic factors, association
does not equate to causality. It is possible some of the
significant associations identified were the result of
other unmeasured variables. The findings of the pres-
ent study need to be validated by prospective studies.

Results of the present study indicated that there
was a strong positive association between inspiratory
dyspnea and CG with LFH. That finding suggested
that CG with LFH may be a consequence of an in-
crease in negative intrathoracic pressure rather than
a distinct clinical entity. Prospective studies are war-
ranted to validate the results of this study and elu-
cidate the mechanism by which inspiratory dyspnea
contributes to the development of CG with LFH.
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