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Abstract

Objectives: Lymphocytic gastritis (LG) has been reported in patients with celiac disease (CD). The aim of the present study was to evaluate gastric mucosa involvement in celiac children and gastroenterological controls (GC).

Methods: In a retrospective study on 226 patients with CD (82 M; median age: 5.7years) at diagnosis and 154 GC (66 M; median age: 7.4 years), the evaluation of gastric and duodenal mucosa was performed. CD was diagnosed according to the North America Society for Pediatric Gastroenterology, Hepatology, and Nutrition criteria. Gastric lesions were classified according to Updated Sydney System. Anti-gastric parietal cell antibodies (GPCA) were assayed by enzyme-linked immunosorbent assay.

Results: A total of 21.2% and 7% of patients with CD showed chronic superficial gastritis (CSG) and LG, respectively. Helicobacter pylori (Hp) infection was found in 6 (2.7%) children with CD (66.7% had CSG, 16.7% LG, and 16.7% interstitial gastritis). CSG was present in 21.4% of controls. No control subject showed LG. Hp infection was found in 24 (15.6%) children with GC (91.7% had CSG). Among patients with CSG, Hp infection was more frequent in controls than in celiac children (P < 0.0001). Ten of 90 patients with CD and 1 of 29 controls were positive for GPCA.

Conclusions: Gastritis is a common finding in children with CD and adolescents. In celiac subjects, CSG is the most frequently detected. Our data suggest the hypothesis that LG may be related to a longer exposure to gluten. The presence of GPCA may suggest the presence of an underlying autoimmune process.

Celiac disease (CD) is a chronic autoimmune enteropathy caused by the ingestion of gluten, a component of wheat, barley, and rye, which affects genetically susceptible individuals and is characterized by typical lesions of the duodenal mucosa. Recent studies revealed that CD affects >1% of the general population, both in Europe (1,2) and in North America (3).

CD can appear with gastrointestinal symptoms (typical form), in patients with iron-deficiency anemia, dermatitis herpetiformis, headaches, recurrent aphthous stomatitis (atypical form), or be asymptomatic (silent form). Several long-term complications, such as autoimmune disorders (4,5), osteoporosis (6), infertility (7,8), malignancy (9), or a refractory CD, have also been described.

Anti-gliadin (AGA), anti-endomysium (EMA), and anti-human transglutaminase antibodies (tTG Ab) can be used as a screening method. The demonstration of histological changes of the small bowel mucosa, evaluated according to the Marsh classification as modified by Oberhuber et al (10), is the criterion standard for CD diagnosis.

In CD, an involvement of the gastric mucosa was also described (11–16), particularly lymphocytic gastritis (LG), a form of gastritis of uncertain pathogenesis, reported for the first time by Haot et al (17). According to Sydney Updated System (18), LG was ranked among the special forms of gastritis and is histologically characterized by mature lymphocytes infiltrating the surface and foveolar epithelium (>25 lymphocytes/100 cells), in conjunction with a variable increase in chronic inflammatory cells in the lamina propria of the gastric mucosa. It has been shown that the number of intraepithelial lymphocytes (IEL) in the gastric mucosa of celiac patients is significantly higher than in controls, regardless of the diagnosis of LG and, that this number can decrease in patients with gluten-free diet (11).

The aim of our study was to perform a global evaluation of gastric mucosa in a large series of children and adolescents with CD and in gastroenterological controls (GC).
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METHODS

Patients

In this retrospective study, a total of 380 patients (148 boys, age range 11 months–19 years, median age 6.3 years), who underwent upper endoscopy for several gastrointestinal complaints, were evaluated. These patients were divided into 2 groups according to the diagnosis:

 1. A total of 226 celiac children and adolescents (82 boys, age range 11 months–19 years, median age 5.7 years) at gluten-containing diet

 2. A total of 154 children with GC (66 boys, age range 1–18 years, median age 7.4 years) who underwent endoscopy because of poor growth, chronic abdominal pain, gastroesophageal reflux, but were negative for both CD-specific autoantibodies and histological duodenal lesions
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Methods

For each subject, a form containing data about anthropometric parameters, information about clinical evaluation, and serological tests was completed to classify patients in typical form (gastrointestinal symptoms), atypical form (iron-deficiency anemia, dermatitis herpetiformis, headaches, recurrent aphthous stomatitis), or silent form if asymptomatic.
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Serological Tests

 1. Total serum IgA

 2. AGA IgA and IgG autoantibodies (only for children younger than 3 years) by enzyme-linked immunosorbent assay (ELISA), using α-Kit Eurospital (Trieste, Italy)

 3. EMA IgA and IgG by indirect immunofluorescence (Eurospital, Trieste, Italy)

 4. Anti-transglutaminase IgA and IgG by enzyme immunoassay (ELISA Kit Eurospital, Trieste, Italy)

 5. Gastric parietal cell antibodies (GPCA) by ELISA (AXA Diagnostics, S.r.l., Rome, Italy).
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Endoscopy

After narcosis, the esophagogastroduodenoscopy was performed with Olympus PQ-20, GIF-E, or P140 endoscopes, on the patients who were fasting overnight.

During endoscopy, multiple biopsies were taken with forceps FB-19k-1 and FB-24Q (2 fragments from the duodenal bulb, 4 from the distal duodenum, and 4 from the gastric antrum—2 for histology and 2 for the rapid urease test). Each biopsy was oriented on Millipore paper, fixed in 4% formalin, and embedded in paraffin. The sections, stained with hematoxylin-eosin and Giemsa, were examined with a light microscopy.

Gastric lesions were classified according to the Updated Sydney System that encompasses several groups of nosological entities, for convenience divided into 3 broad categories: acute, chronic, and special (or “distinctive”) forms. Gastric inflammation was classified as follows: grade 1 for mild lesions, grade 2 for moderate lesions, and grade 3 for severe lesions (18).

Helicobacter pylori (Hp) infection was diagnosed by rapid urease testing and by histology.

The histological lesions of the intestinal mucosa were defined according to Marsh classification modified by Oberhuber et al, which distinguishes:

Type 0: Normal mucosa

Type 1: Infiltrative pattern (>40 IEL/100 enterocytes)

Type 2: Hyperplastic pattern (increased IEL and crypt hyperplasia)

Type 3: Villous atrophy (3a: mild; 3b: subtotal; 3c: total) (10)

The diagnosis of CD was performed according to the North American Society for Gastroenterology, Hepatology, and Nutrition criteria (19). The study was conducted in accordance with the principles of the Declaration of Helsinki.
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Statistical Analysis

The statistical analysis of the results was performed with SPSS version 16.0 (SPSS Inc, Chicago, IL). The comparison between the percentages was performed with the χ2 test, and the type of correlation was determined by the Pearson correlation coefficient. Two-tailed P values <0.05 were considered significant.
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RESULTS

Of the 226 celiac children (group 1), 137 (61%) showed a typical, 33 (15%) an atypical, and 56 (24%) a silent clinical form. The most frequent symptoms were abdominal pain, diarrhea, abdominal distension, and poor weight gain. The ratio of typical forms and the sum of atypical and silent (subclinical) forms was 1.5:1.

The AGA, determined in all of the 55 children younger than 3 years, were positive in 50 (91%). IgA EMA were positive in 200 children (88%); IgA tTG Ab were positive in 211 patients (93%). The only girl with IgA deficiency was positive for IgG tTG Ab and IgG EMA.

A total of 31 children (13.7%) showed macroscopic abnormalities localized in the stomach, such as 12 erosions, mainly located at the bottom, 5 petechiae at the bottom, antrum, and corpus, 6 antrum nodularity, 4 hyperemia, and 4 paleness of mucosa.

Histological lesions of gastric mucosa were present in 65 patients (28.7%). In particular, chronic superficial gastritis (CSG) (Fig. 1) was found in 48 patients (21.2%), LG (Fig. 2) in 16 (7%), and interstitial gastritis (IG) in 1 child (0.5%) (Table 1) (10). The LG was found more frequently in older patients (P < 0.046).

[image: Figure 1]FIGURE 1. Chronic superficial gastritis of the gastric antrum. Hematoxylin and eosin, original magnification ×10. Black arrows indicate the lymphocytes.



[image: Figure 2]FIGURE 2. Lymphocytic gastritis of the gastric antrum. Hematoxylin and eosin, original magnification ×10. Black arrows indicate the lymphocytes.



[image: Table 1]TABLE 1 Anthropometric and clinical characteristics of celiac patients and gastroenterological controls



The lesions were present with varying degrees of severity (Table 2). Moderate (grade 2) and severe (grade 3) grades were more frequent in subjects with LG (P < 0.01).

[image: Table 2]TABLE 2 Histological grading of gastric lesions in celiac patients and gastroenterological controls



Ten children with CSG (20.8%) showed macroscopic alterations of the gastric mucosa: hyperemia, petechiae, erosions, and nodularity of the antrum. Only 1 patient with LG (6.2%) showed the presence of erosions of the gastric mucosa.

Hp infection was diagnosed in 6 patients: 4 with CSG (8.3%), 1 with an LG (6.2%), and 1 patient with IG. Hp infection correlated with macroscopic alterations in the stomach (P < 0.01). Hp infection was more frequent in subjects with more severe degrees of gastritis (P < 0.01). Table 1 shows CD clinical forms in patients divided according to the aspect of gastric mucosa.

In the duodenum of 56 patients (24.7%), scalloped folds were observed, in 51 (22.6%) flattening of folds, and in 16 (7%) an edematous appearance. In addition, 18 children (8%) had nodularity of the duodenal mucosa, 11 (4.9%) showed a pale mucosa, 9 (4%) a friable mucosa, and 3 (1.3%) mucosa with a mosaic appearance. A total of 99 patients (44%) had a normal duodenal endoscopic appearance.

At histological examination, 219 children (97%) showed villous atrophy (87% of them type 3c, 11% 3b, and 2% 3a), 4 (1.7%) hyperplasic crypts (type 2), and 3 (1.3%) showed only an increase (>40/100 epithelial cells) of IEL (type 1). In patients with type 1 or 2 duodenal lesions, the diagnosis was supported by the presence of CD-specific autoantibodies. In 210 children (93%), the typical histological lesions of CD had a diffuse distribution, in 13 (6%) children lesions were localized only in the bulb, and 3 (1%) children had a patchy distribution.

The most severe histological changes of CD (type 3c) were present in all of the children with LG, in the child with IG, and in 42 (87%) patients with CSG.

In group 2, consisting of 154 GC, the main reported symptoms were chronic abdominal pain, abdominal distension, alterations of growth, and poor weight gain. In all of these patients, CD-specific antibodies as well as duodenal histological findings were negative.

At endoscopic examination, 3 children had hiatal hernia, 3 had cardial incontinence, whereas 34 children (22%) showed alterations of gastric mucosa: in 19 nodularity (mainly located in the antrum), in 8 petechiae (in the corpus and the antrum) and 1 friable mucosa.

At histological examination, chronic superficial gastritis was found in 33 patients (21.4%) (21 with Hp infection) (Table 1). No control subject showed LG. A moderate (grade 2) intestinal metaplasia was also present in a child with gastritis. Overall, Hp infection was found in 8.3% of celiac patients and in 64% of controls with CSG (P < 0.0001).

It was possible to determine GPCA in 90 celiac children (36 with CSG, 11 with LG, and 43 patients with normal gastric mucosa). Positive values were found in 10 children (2 [18.2%] with LG, 4 [11%] with CSG, and 4 [9.3%] with normal gastric mucosa). These autoantibodies were prevalent in children with macroscopic alterations of gastric mucosa (P < 0.05).

The GPCA were evaluated in 29 controls (3 with CSG). Only 1 child (3.4% [with normal gastric mucosa]) was positive for these antibodies (Table 1).
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DISCUSSION

In the present study, we demonstrated a gastric involvement with varying degrees of severity in about one-third of a large number of children and adolescents at the diagnosis of CD, receiving a gluten-containing diet: 48 patients (21.2%) had chronic superficial gastritis, 16 (7%) had LG, and only 1 (0.5%) had interstitial gastritis.

The gastric involvement, therefore, in CD is frequent and confirms the theory that gluten intolerance may involve other portions of the gastrointestinal tract, as also demonstrated in oral (20) and colonic mucosa (21). The chronic superficial gastritis was the most frequent form, which was present in 21.2% of celiacs and in 21.4% of controls. The majority of celiacs with CSG (79%) had a symptomatic form of CD (typical plus atypical). Our data suggest that in CD, as well as in the controls, a CSG can coexist with Hp infection. In approximately one-fifth of patients with CSG, macroscopic alterations of the gastric mucosa were detected and the presence of Hp infection correlated with the presence of macroscopic alterations. The lower prevalence of Hp infection in celiacs with CSG (8.3%), with respect to the GC with CSG (64%), allows us to assume that the pathogenesis of gastric damage in CD may be affected by other factors, possibly including the delay of gastric emptying, which is reported in 30% to 60% of celiacs (22). Our data are in agreement with the study of Oderda et al (23), showing a higher number of CSG in patients with CD receiving gluten-containing diet (43.5%) with respect to controls (28.2%). Moreover, authors demonstrate that CSG in celiacs receiving gluten-free diet is less frequent (29.4%), thus suggesting a role of gluten in CSG pathogenesis.

In only 1 study on children (12) and in the study by Vogelsang et al on adults (13), the prevalence of LG was higher (42% and 84%, respectively) than in our series; however, Vogelsang et al (13) have chosen a different cutoff (>8 lymphocytes/100 cells), whereas we followed the Sydney System classification (>25 lymphocytes//100 cells). This finding agrees with the demonstration of a positive correlation between the counts of IEL in gastric mucosa and severity of the damage of the duodenal mucosa (11). All of the patients with LG in our study had total villous atrophy (type 3c), and the percentage of patients with LG with diffuse damage was significantly greater than in other groups of celiacs. In addition, among the 16 patients with LG, 9 (56%) had a subclinical form (2 atypical and 7 silent) and the mean age was higher than in subjects with CSG or without gastritis. It is to be presumed, therefore, that LG is found easily in patients with CD who mostly come late to the diagnosis, perhaps because they are mildly symptomatic, and in ones who have a longer duration of illness and exposure to gluten, resulting in increased severity and extent of histological damage in the duodenum, as well as involvement of other sections of the digestive tract. This could also explain the lower prevalence of LG in children with CD than in adults.

A possible underestimation of the prevalence of LG in our patients may be the consequence of the biopsies taken only from the gastric antrum; however, Hayat et al (14) have found LG-typical lesions predominantly in the gastric antrum of celiac patients.

The role of Hp infection in the pathogenesis of LG is debated. In the series of Prasad et al (12), the prevalence of Hp in patients with CD and LG was found to be similar to ours (6%). A much higher percentage (57%) was found in a group of 70 adult celiac patients with LG and a neutrophilic gastritis (15). It was also noted that Hp infection may play a role in the pathogenesis of LG also in nonceliac subjects, and the eradication of the bacterium may lead to a significant reduction in the number of IEL, a reduction of inflammation of the body, and an improvement of dyspeptic symptoms (14). Other authors, however, found no significant differences in counts of IEL between celiac patients with or without Hp infection or between Hp-positive and Hp-negative controls (16). In our study, 6 patients with CD (2.7%) were Hp positive and Hp infection was found more frequently in subjects with more severe degrees of gastritis. Among the patients with LG, however, only 1 (6.2%) was Hp positive. Nevertheless, in our control group, the prevalence of Hp was 15.6%, but none of them showed an LG. Our data, therefore, lead us to hypothesize that the role of the bacterium in the pathogenesis of LG is marginal. In our series, primary CSG was found in 7.8 % of GC, similar to the French series (24).

Macroscopically, just 1 of those with LG (6.2%) showed the presence of erosions of the gastric mucosa. This demonstrates that the LG, which was once considered only in patients with macroscopic lesions (“varioliform appearance”) (14), may also occur in patients with endoscopically normal gastric mucosa.

A novelty of our study is the determination of GPCA in celiac children and adolescents and in the gastroenterological control group, and the search of a correlation with histological lesions. The higher percentage of positivity was found in celiacs with LG (18.2%), followed by those with CSG (11%) and celiacs with normal gastric mucosa (9.3%). These antibodies were present in only 3.5% of controls.

The GPCA are present in 90% of patients with pernicious anemia, but they are also found in the serum of patients with other autoimmune disorders such as autoimmune thyroiditis (25), primary biliary cirrhosis (26), and diabetes mellitus type 1 (27). In the latter case, the level of GPCA increases with age and duration of disease (27). Their presence, therefore, may represent an early marker of gastric atrophy (28), and the level of these antibodies correlates with the degree of atrophy in the gastric body. In a study on a large series of healthy adult volunteers, the prevalence of gastric atrophy was 3.5% (29), whereas in healthy children the prevalence is unknown (30). To date, GPCA have been reported in 3.6% of celiac adults (31). In our study, the presence of these antibodies does not correlate with hemoglobin values or the values of mean corpuscular volume (data not shown), not establishing a precise clinical consideration. It could therefore be interpreted in the context of a multiorgan autoimmune process that is characteristic of CD, as confirmed by the higher positivity in LG celiac patients.

In conclusion, this is the first study to our knowledge to systematically evaluate the gastric mucosa involvement in a large series of children and adolescents with CD and in GC. Our results confirm that CD appears once again as a multiform entity that may involve many organs other than the duodenum in terms of both histological damage and autoimmune process.
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