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Abstract

Objectives: Patients with Helicobacter pylori (HP) infection have been reported to have in addition to duodenitis architectural changes of
the duodenal bulb mucosa including villous atrophy and crypt hyperplasia. We here for the first time present two cases of HP-infected adult
patients with a crypt hyperplastic enteropathy also in the distal duodenum mimicking celiac disease (CD). Methods: We evaluated separately
the morphology of the anatomical bulb and distal duodenal mucosa using validated quantitative morphometric tools, i.e., the villous height
(VH) and crypt depth (CrD) and their ratios. The fresh frozen samples were evaluated for the presence of the CD-specific transglutaminase 2-
targeted subepithelial IgA deposits. Results: Both patients had celiac-type crypt hyperplastic mucosal injury in the distal part of the
duodenum in the absence of serum autoantibodies and subepithelial IgA deposits. After two years follow-up, having still a normal gluten-
containing diet, none of the patients developed CD. Moreover, in the patient re-biopsied two years later, the CD-type enteropathy had healed
after HP eradication. Conclusions: Prospective studies on HP-infected patients are needed in order to confirm our findings.
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=& Introduction

Helicobacter pylori (HP) is recognized as one of
the most common bacterial infections worldwide and
is associated with significant upper gastrointestinal tract
pathology, mainly gastric-related but also in the duodenum
[1]. Duodenal mucosal inflammation with increased
densities of intraepithelial lymphocytes (IELs) is well
described in HP infection [2]. In fact, the inflammation
is similar to that of early developing celiac disease (CD),
showing only infiltrative enteropathy in duodenal biopsies,
which represents the so-called Marsh I lesion [3, 4].

The celiac-type histology is recognized as a diagnostic
challenge nowadays, with a broad differential including
gastrointestinal pathogens [5—7]. The histological features
include both inflammatory (increased intraepithelial
lymphocytes) and architectural changes (crypt hyperplasia
and villous atrophy). When looking only at the inflammation
from this spectrum of mucosal changes, previous data has
shown that duodenal intraepithelial lymphocytosis with
preserved villous architecture (Marsh I lesion) is a relative
common finding in duodenal biopsies [2], and HP infection
has been recognized as a possible etiology. Besides the
lymphocytic duodenitis, HP has been also reported to
induce morphological injury in the duodenal bulb: series
of HP cases have been reported to have architectural
changes of the bulb mucosa including villous atrophy and

crypt hyperplasia in ulcer associated and in non-specific
duodenitis [8]. Recently, it was shown that morphological
injury is common also in children in the anatomical bulb
without CD, increasing the risk of false positive diagnoses
[9]. However, data on distal duodenum changes in HP-
infected individuals are lacking.

We here present two cases of HP-infected adult patients
having inflammation and crypt hyperplastic enteropathy
in the distal duodenum mimicking CD.

& Methods

Serum anti-tissue transglutaminase 2 (TG2) antibodies
were measured using the Quanta Lite® h-tTG IgA (Inova
Diagnostics, San Diego, CA, USA) with a positive cut-off
of 20 U. Serum anti-endomysial antibodies were measured
with an indirect immunofluorescence Nova Lite® kit (Inova
Diagnostics) and positive cut-off was set at serum dilution
of 1:5.

Upper gastrointestinal endoscopy with multiple duo-
denal biopsies, both from the anatomical bulb and distal
duodenum, was performed. Hematoxylin—Eosin-stained
biopsy specimens were evaluated using validated quanti-
tative morphometric tools using villous height (VH, um),
crypt depth (CrD, pm) and their ratio (VH:CrD) [10].
A ratio >2 was considered not CD. Duodenal mucosal
inflammation was studied in freshly frozen samples by
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counting the densities of intraepithelial CD3+ T-lympho-
cytes (IELs) (cut-off 37 cells/mm epithelium, corresponding
to 25 cells/100 epithelial cells) as well as af+ and yo+ IELs
(cut-off 25 and 4.3 cells/mm epithelium, respectively) [10].
Freshly frozen duodenal biopsies were also double-stained
for IgA targeting mucosal extracellular TG2 [11].

= Case presentations
Case No. 1

A 50-year-old female, former smoker, presented for
dyspepsia progressively worsening over the past few
weeks. Her medical history was positive for autoimmune
thyroiditis and mild cervical and lumbar discopathy. Daily
substitution of the thyroid function with Levothyroxine
100 pg was declared. Chronic or recent use of non-

steroidal anti-inflammatory drugs (NSAIDs) was denied.
Physical examination was unremarkable and routine blood
work-up reported normal values, except for a high titer
of anti-HP IgG antibodies. Stool samples were negative
for parasites, but positive for HP antigen. Abdominal
ultrasound reported no pathological patterns. Upper gastro-
intestinal endoscopy revealed mild gastritis; several biopsies
from the gastric and duodenal mucosa were taken. Gastric
biopsy samples showed erosions, inflammatory infiltrates
in the lamina propria, while the duodenal mucosa histo-
logical examination reported not only increased IELs
but also morphological changes with crypt hyperplasia
(VH:CrD <2) both in the anatomical duodenal bulb and
distal duodenal samples (Table 1). In both sites, altogether
six well-oriented villus-crypt units were measured.

Table 1 — Morphometric measurements in the bulb and distal duodenum of the two cases

Case No. 2
Morphometric Case No. 1 Case No. 2 Follow-up after
measurements eradication therapy
Bulb Distal duodenum Bulb Distal duodenum Distal duodenum
Infl i CD3+ 50 118 12 34 51
nflammation
(IELs/mm epithelium) ap+ 43 103 9 29 42
yo+ 13.2 18.6 0 4.7 6.1
Morohol VH 343 395 330 308 386
orphology
(um, means) CrD 245 243 268 288 166
VH:CrD 14 1.6 1.2 1.1 23

IELs: Intraepithelial lymphocytes; VH: Villous height; CrD: Crypt depth.

The patient had ingested normal amounts of gluten
and did not have detectable serum TG2 or endomysial
antibodies (EMAs). No IgA deposits targeting extracellular
TG2 were found in the duodenal samples. Her human
leukocyte antigen (HLA) type was DQ?2.

Stool HP antigen test was negative at 30 days after HP
eradication. She continued her normal gluten-containing
diet and no signs of CD have appeared upon two years on
follow-up. Control endoscopy was not performed.

Case No. 2

A 55-years-old male, non-smoker was remitted for
anorexia and reflux symptoms. The patient’s medical
history was positive for autoimmune thyroiditis, diet
treated mild hypercholesterolemia and chronic use of
tricyclic antidepressants. There were no pathological
findings on physical examination. Routine blood work-up
and thyroid function reported normal values, with the
exception of positive anti-HP IgG antibodies. On endoscopy,
gastroesophageal reflux disease with grade A esophagitis
(Los Angeles Classification) was reported, along with a
mild hiatal hernia, gastritis and mild edema and hyperemia
of the duodenal mucosa. Several biopsies were taken from
the gastric and duodenal mucosa. HP was found on Giemsa-
stained gastric biopsy specimens and consequently triple
therapy with Esomeprazole, Amoxicillin and Clarithro-
mycin was initiated.

The duodenal mucosal biopsy histological examina-
tions did not show any marked inflammation but surpri-
singly reported a crypt hyperplastic lesion mimicking CD
(Table 1).

In fact, the mean VH:CrD ratio in the distal duodenum
was 1.1, measured from well-oriented villus—crypt units

(Figure 1) work-up to exclude other diseases which might
cause non-celiac villous atrophy was also negative. His
HLA was negative for both DQ2 and DQ8 alleles.

Vi

mucosa from a H. pylori-infected patient (Case No. 2).
One villus—crypt unit is depicted in this biopsy cutting
(white bar) showing crypt hyperplastic enteropathy
(villus height 308 um, crypt depth 280 um, ratio 1.1).
CrD: Crypt depth.

The patient was on normal gluten-containing diet and
all CD-specific serum autoantibodies were absent and
the duodenal biopsies did not show any IgA targeting
extracellular TG2.

The patient was symptom-free after successful eradi-
cation of the infection (negative HP stool antigen) at 30-
day follow-up. Clinically, upon two-year follow-up when
still eating normal amounts of gluten, he had not developed
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any symptoms or signs suggesting CD. We performed
a control endoscopy at the two-year follow-up visit and
he was found to be HP negative (biopsy and stool test)
and his distal duodenal biopsy specimen showed clear
morphological healing, VH:CrD ratio being 2.3. TG2
autoantibodies and EMAs were still negative and no TG2
targeted IgA deposits in the duodenum were found.

& Discussion

Duodenal intraepithelial lymphocytosis with normal
villous architecture is commonly seen in HP infection and
the inflammation resolves after eradication therapy [12,
13]. However, it has not been shown that HP infection
could induce distal duodenal architectural changes. This
was recently hypothesized in a pediatric patient series
where a crypt hyperplastic enteropathy mimicking CD
was found in the anatomical bulb in non-celiac disease
controls [9]. In the present report, we show for the first
time HP infection to induce structural alterations also in
the distal duodenum, i.e., a crypt hyperplastic enteropathy
similar to that seen in untreated CD, with resulting low
VH:CrD ratios. Quantitative evaluation of the duodenal
mucosal morphology requires oriented cutting of the
biopsy specimens where crypts are cut longitudinally and
not in cross-sections [10].

Our Case No. 1 had a marked duodenitis, villi present
but crypts were hyperplastic corresponding with a Marsh
[Ila CD lesion. Because the patient had autoimmune
thyroid disease and her HLA type was typical for CD,
she was suspected to have a gluten-induced enteropathy.
However, we do not think the patient had an autoantibody-
negative CD. In such patients, it has been shown that
TG2-targeted autoantibodies were deposited in the distal
duodenum even when absent in serum [14]. In fact, our
case was negative for the IgA deposits. After two years
follow-up, she had not developed any symptoms or signs
of CD. We think her mucosal injury was caused by HP,
similarly to that seen in other infectious disease [15].
Also, duodenitis in otherwise morphologically-normal
mucosa is a relative common finding [2]. This so-called
Marsh I lesion is common in peptic injury, small-intestinal
bacterial overgrowth, NSAID-induced lesion, Giardia
lamblia infections, inflammatory bowel disease, eosino-
philic gastroenteritis, autoimmune enteropathy, common
variable immunodeficiency and also in HP infections [13,
16]. Furthermore, a special attention should be also
focused on patients with chronic kidney disease, known
that this condition could be associated with CD including
early development of small intestinal mucosal lesions [17—
20]. In fact, it was shown in a prospective study that a
Marsh I lesion in the duodenum shows a sensitivity and
specificity for forthcoming CD in less than 60% [21].
On the other hand, it must be remembered that an
increased IEL density is an early histological change in
developing CD [21]. Although there have been some
studies looking at the difference in the distribution pattern
of IELs in CD (even distribution, villous-tip predominant)
versus HP infection (patchy distribution, villous-base
predominant), these differences lack sufficient specificity
for CD [8, 22, 23].

Case No. 2, having a Marsh IIIb lesion but morpho-
metrically even more damaged small-intestinal mucosa,
could have been considered as seronegative CD, if not

being genotyped. He was negative for both DQ2 and DQS.
But also in this case the duodenal mucosal IgA deposits
were negative speaking against a gluten-induced CD [8,
11, 14, 21]. However, the strongest argument against CD
is that the duodenal mucosa healed after HP eradication
and continuation of a normal gluten-containing food
consumption for two years.

Similar morphological changes in the small-intestinal
duodenal mucosa to those seen in CD can be caused by
a vast spectrum of conditions, for which we carefully
checked our patients: stool was negative for parasites,
NSAID use was denied, serum protein electrophoresis was
normal, eosinophilic infiltrates were absent on multiple
biopsy samples, enterocyte autoantibodies were absent,
and previous ileocolonoscopy excluded inflammatory
bowel disease (IBD).

Our two cases highlight a rather frequent scenario in
clinical practice, that of seronegative celiac type-entero-
pathy, which requires extensive work-up in search for a
cause (Table 2).

Table 2 — Differential diagnosis of seronegative villous
atrophy [5-7]

= Seronegative CD;

= Giardiasis;

= Autoimmune enteropathy;

= Small intestine bacterial overgrowth;
» Common variable immune deficiency;
= Eosinophilic gastroenteritis;

= Drug-induced enteropathy (Olmesartan);
» Intestinal lymphoma;

= Crohn’s disease;

= Tropical sprue;

= Collagenous sprue;

= HIV-associated enteropathy;

= Whipple disease.

CD: Celiac disease; HIV: Human immunodeficiency virus.

If work-up is negative for a specific etiology, sero-
negative CD should be kept in mind. To exclude a case of
seronegative CD, evaluation of duodenal biopsy samples for
TG2-IgA subepithelial deposits is a powerful tool. Also,
in the situation of equivocal small-bowel histological
findings (Marsh I or II) in seronegative patients, American
College of Gastroenterology (ACG) Guideline recommends
HLA-DQ2/DQS8 genotyping testing [24] to rule out CD.
Our patients were both genotyped and checked for TG2-
IgA deposits, which allowed us to exclude CD as a cause
for the crypt hyperplastic enteropathy seen in the duodenal
biopsy samples.

The distal duodenal mucosal changes seen in our
patients (crypt hyperplastic enteropathy with increased
IELs) mimic those seen in CD, but they actually seem to
be responses to an HP infection. We infer the CD pathology
not to be operative in these two cases.

& Conclusions

Besides the duodenitis, HP can also induce architectural
changes in the small-intestinal distal duodenal mucosa,
leading to a celiac-type crypt hyperplastic enteropathy.
Being a great mimicker of CD both clinically and at the
duodenal biopsy level, HP infection should be considered
as a differential diagnosis in front of a patient showing
at least milder forms of celiac-type histopathology. The
reported findings indicate that larger prospective studies
on HP-infected patients are needed in order to confirm
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our findings and establish a firm association with distal
duodenal architectural changes.
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