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ABSTRACT
Background/Aims: The aim of the present study was to demonstrate the histopathological findings in gastrointestinal (GI) biopsies in 
adults with common variable immunodeficiency (CVID).
Materials and Methods: A total of 172 GI biopsies of 26 patients with CVID obtained over a 16-year period were reevaluated. Findings 
were analyzed using descriptive analyzes and χ2 test. 
Results: Female-to-male ratio was 1.36. The median age at diagnosis was 36±13.94 (16-72) years. Chronic esophagitis was noted in 3 
patients. The absence of plasma cells in the stomach, duodenum, and colon was observed in 16, 14, and 9 patients, respectively. Diver-
gent results for the presence of plasma cells in concurrent stomach and duodenum samples were found in 11 (44%) patients. Nodular 
lymphoid hyperplasia (NLH) was notable in the duodenum (56%). The mean number of eosinophils in one high-power field was signifi-
cantly higher in duodenal biopsies with NLH (27.21 vs. 14.37, p=0.002). Active inflammation was more prominent in the colon (91%) than 
in the stomach (65%) and duodenum (60%). Helicobacter pylori infection was found in 57.6%, including a case with persistent infection 
by the coccoid form. Celiac-like villous blunting and increased intraepithelial lymphocytes were seen in 40% and 24%, respectively. In 
addition, 23% had giardiasis associated with acute duodenitis and duodenal NLH (p<0.05). 
Conclusion: CVID gastroenteropathy is a challenging entity, and due to the heterogeneity in the presence and distribution of plasma 
cells throughout the GI tract and diverse disease course, multiple concurrent biopsies may be needed for tissue diagnosis. Duodenal CVID 
may present with villous alterations and giardiasis, and NLH appears to be an important clue in the duodenum. The association between 
duodenal NLH and eosinophil infiltration deserves further investigation. 
Keywords: Common variable immunodeficiency, gastrointestinal tract, nodular lymphoid hyperplasia, CVID gastroenteropathy, eosino-
philic infiltration, Helicobacter pylori

INTRODUCTION
Common variable immunodeficiency (CVID) is a relative-
ly common primary immunodeficiency with a prevalence 
of 1/25,000-1/50,000 (1,2), comprising a heterogeneous 
group of disorders of hypogammaglobulinemia (3). Several 
defects in the genes that are involved in B cell differenti-
ation, such as inducible T-cell co-stimulator (ICOS) and B 
cell-activating factor receptor (BAFFR), and several path-
ways, including B and T-cell signaling, have recently been 
demonstrated to be involved in CVID pathogenesis (4,5). 
Some patients have been found to have TACI mutations 
(TACI: transmembrane activator and calcium-modulator 
and cyclophilin ligand interactor) that are considered to 

lead to disease susceptibility polymorphisms rather than 
being disease-determining mutations since they can also 
be found in non-immune-deficient family members (6). 

Patients with CVID usually present with recurrent re-
spiratory tract infections, but gastrointestinal (GI) man-
ifestations are also common in patients with CVID as 
they have an increased risk of inflammatory and infec-
tious conditions in the GI tract (7). Moreover, endoscopy 
is frequently performed in these patients to explore the 
cause of GI symptoms, as bloating, pain, and diarrhea 
have been reported to be the most common GI symp-
toms in patients with CVID in a recent study (8). 
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The most important clue (but not sine qua non) for CVID 
in a GI biopsy has been considered as paucity of plasma 
cells. Chronic active gastritis (with or without Helico-
bacter pylori), villous architectural abnormalities, nodular 
lymphoid hyperplasia (NLH), chronic giardiasis, and colitis 
are frequently observed in patients with CVID (7,9,10). 
However, no detailed reports have been published on the 
number and distribution of other inflammatory cells, and 
the histopathological evaluation of GI biopsies in patients 
with CVID suspicion is challenging as it may mimic several 
other chronic inflammatory entities. The aim of the pres-
ent study was to evaluate the histopathological features 
in endoscopic and colonoscopic biopsies of adults with 
CVID and to investigate whether there are any specific 
histopathological findings. 

MATERIALS AND METHODS

Study design
The study protocol was approved by the institutional eth-
ics committee. A total of 26 patients who were diagnosed 
with CVID before 2014 based on the European Society 
for Immunodeficiencies/Pan-American Group for Immu-
nodeficiency diagnostic criteria (1999) (i.e., male or fe-
male patient who has a marked decrease of IgG (at least 
2 SD below the mean for age) and a marked decrease in 
at least one of the isotypes IgM or IgA and fulfills all of the 
following criteria: onset of immunodeficiency at age >2 
years, absent isohemagglutinins and/or poor response to 
vaccines, and defined causes of hypogammaglobulinemia 
have been excluded) were included in the study (11).

Histopathological evaluation
Clinicopathological data were obtained from patient files. A 
total of 172 GI biopsies, including biopsies from the esoph-
agus (5), stomach (83), small intestine (71), and colon (13), 
obtained in a 16-year period were reevaluated for the pres-
ence of plasma cells, acute and/or chronic inflammation 
including eosinophilic infiltration, atrophy, NLH, increase 
in intraepithelial lymphocytes (IELs), mucosal architectur-
al distortion, erosion, ulceration, dysplasia, subepithelial 
collagen deposition, granulomas, microorganisms, and in-
crease in apoptosis. Eosinophilic infiltration was defined as 
the number of eosinophils per one high-power field (HPF). 
NLH was defined as reactive lymphoid follicles forming ger-
minal centers in the lamina propria. Mucosal architectural 
distortion was evaluated mainly based on the presence of 
atrophy in gastric biopsies, presence of villous blunting and/
or crypt hyperplasia in small bowel biopsies, and presence 
of crypt distortion in colon biopsies. “Increased” apoptosis 
was defined as ≥1 apoptotic body per gastric or esopha-
geal biopsy and >1 apoptotic body per 10-15 crypts in small 

bowel and colon biopsies (10). CD138 stained slides, which 
had been stained according to the manufacturer’s protocol, 
were reevaluated in available cases.

Mutation analysis
TACI, ICOS, and BAFFR gene mutation analyzes were per-
formed by sequencing of the coding exons and the ex-
on-intron boundaries of the genes after amplification of 
the regions with polymerase chain reaction (PCR). All PCR 
products were sequenced by the dye termination meth-
od using a DNA sequencing kit (Perkin-Elmer, Foster, CA, 
USA) and analyzed using the ABI Prism 3100 sequence 
analyzer (Applied Biosystems, Foster, CA, USA). 

Statistical analysis
Statistical analyses (descriptive analyses, χ2 tests. etc.) 
were performed using the Statistical Package for Social 
Sciences software version 20.0 (IBM Corp.; Armonk, NY, 
USA). Gastric biopsies from antrum and corpus were de-
scribed as “gastric,” duodenum and bulbus samples were 
described as “duodenal,” and colon biopsies from differ-
ent segments of the colon were described as “colonic”; 
they were considered as a single biopsy for statistical pur-
poses. The relationship between the variables was deter-
mined using χ2 tests, Mann-Whitney U test, Kruskal Wallis 
test or T-test. A p value <0.05 was considered significant 
for all analyzes.

RESULTS

Clinical characteristics
Female-to-male ratio was 1.36. The median age of disease 
onset was 15±14.88 (between 2 and 72) years, whereas 
the median age at diagnosis was 36±13.94 (between 16 
and 72) years. The majority of the patients had a history of 
recurrent diarrhea (n=19, 74%), sinusitis (n=20, 77%), and 
bronchitis (n=23, 88%), whereas more than half of them 
had a history of otitis (n=15, 58%) and pneumonia (n=16, 
61.5%). While one-third (33%) of the endoscopies were 
repeat procedures, the most common reason of endosco-
py was chronic diarrhea (18%), followed by anemia (15%) 
and abdominal pain (11%). One patient was found to be 
positive for TACI mutation (heterozygous R202H muta-
tion). Clinical characteristics are summarized in Table 1. 

Histopathological findings

Esophagus
There were only 5 esophageal biopsies from 4 patients, 
and chronic esophagitis was noted in 3 patients. No other 
significant finding was detected. 
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Stomach
There were 83 sets of gastric samples from 26 patients 
(mean: 3.19, range: 1-12 biopsies per patient). There was a 
lack of plasma cells in the lamina propria in the initial gas-
tric biopsy in 14 (53.8%) patients despite the presence of 
chronic active gastritis (Figure 1a). The presence of plasma 
cells was variable in 6 (23%) patients, i.e., plasma cells were 
not observed in each gastric biopsy sample of these cases. 

Seventeen (65%) patients had active inflammation (Fig-
ure 1a), 94% of whom was infected with Helicobacter 

pylori (H. pylori) The presence of active gastritis was as-
sociated with atrophy (p=0.003). Atrophic gastritis was 
seen in 14 (53.8%) patients and involved both corpus and 
antrum in 6 (23%) patients. 

NLH was found in 14 (53.8%) patients. The presence of 
H. pylori was found to be associated with the presence 
of NLH and active gastritis (p<0.001). A coccoid form of 
H. pylori (Figure 1b) in one patient with persistent erosive 
gastritis was found. No gastric ulcer was found, but ero-
sive gastritis was present in 4 (15.3%) patients. 
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Figure 1. a-i. Gastric and duodenal findings. a) Chronic active gastritis was seen in 65% with Helicobacter pylori in 94% of them. Note the 
regenerative changes and the absence of plasma cells in the stroma, hematoxylin-eosin, x400, b) One patient had recurrent erosive gastritis 

due to persistent coccoid Helicobacter pylori (thin arrows) infection, immunohistochemistry, anti-Helicobacter pylori antibody, x400, c) Gastric 
low-grade dysplasia with atrophy and intestinal metaplasia in the background, hematoxylin-eosin, x100, d) No plasma cells in lamina propria in 
duodenum, CD138, immunohistochemistry, x200, e) Villous blunting, hematoxylin-eosin, x100, f) Endoscopic appearance of diffuse nodular 

lymphoid hyperplasia in duodenum, g) Nodular lymphoid hyperplasia, which was detected in more than half of the patients, was found to 
be associated with eosinophil infiltration (inset), hematoxylin-eosin, x100, h) Acute duodenitis was observed in 60%. Also, note the nodular 

lymphoid hyperplasia on lower left corner, hematoxylin-eosin, x200, and i) Giardia intestinalis trophozoites (circled) next to duodenal surface, 
hematoxylin-eosin, x400. 
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g
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e
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An increase in apoptosis was detected in only one biopsy 
sample of 1 (3.8%) patient. No increase in IELs, granulo-
mas and/or subepithelial collagen deposition were found 
in gastric biopsy samples.

The number of eosinophils per one HPF ranged between 
0 and 62 (mean: 13.64±13.32, median: 12±13.32, range 
0-62/HPF). There was no significant association between 
the number of eosinophils per one HPF and other histo-
pathological parameters. Low-grade dysplasia (LGD) was 
observed in 2/5 and 1/12 biopsies of 2 (7.6%) patients 
(Figure 1c). The second case of LGD also had a history of 
mucosa-associated lymphoid tissue (MALT) lymphoma. 

Small intestine
Sixty-five duodenal biopsies from 25 patients were re-
evaluated (mean: 2.6, range: 1-8 biopsies per patient). 
Plasma cells were absent in the initial biopsy in 17 (68%) 
patients, and no plasma cells were seen in either initial 
or follow-up biopsies in 9 (36%) patients (Figure 1d), as 

variable plasma cell status was observed in 6 (24%) pa-
tients. 

Villous blunting (Figure 1e) was found in 10 (40%) patients 
with accompanying crypt hyperplasia in 4 (16%) of them. 

NLH was found in 14 (56%) patients (Figure 1e-h) and 
was associated with duodenitis (p=0.02), on the contrary 
of H. pylori status and/or the presence of gastric NLH 
(p>0.05). Acute duodenitis was detected in 15 (60%) pa-
tients (Figure 1h), whereas increased IELs were shown in 
6 (24%) patients. 

An increase in apoptotic index with intraepithelial lym-
phocytosis was detected in one patient.

Giardia intestinalis trophozoites (Figure 1i) were detected 
in duodenal biopsies of 5 patients and in ileum biopsy sam-
ple of 1 patient (n=6, 23%). Giardiasis was associated with 
acute duodenitis (p<0.001) and duodenal NLH (p=0.003). 
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  Initial biopsy Follow-up biopsy* 
 Percentage of the biopsies (Number (n) and % (Number (n) and % 
 showing the feature of the cases) of the cases)

Plasma cell status Absent: 67/83 (81%);  Absent: 21 (80.7%) Present: 3 (11.5%)

   Absent: 15 (57.6%)

   Variable: 5 (19.3%)

Chronic active gastritis Present: 51/83 (61%) Present: 16 (61.5%) Present: 15 (57.6%)

   Cured: 2 (7.6%)

   New cases: 1 (3.8%)

Helicobacter pylori Present: 29/83 (35%) Present: 12 (46%) Eradication: 8 (30.7%)

   Present (persistent): 7 (27%)

   New cases: 3 (11.5%)

Atrophy Present: 40/83 (48%) Present: 10 (38.5%) Present: 9 (34.6%)

   Absent: 9 (34.6%)

   New cases: 5 (19%)

   Variable: 5 (19.3%)

Intestinal metaplasia Present: 46/83 (55%) Present: 10 (38.5%) Present: 10 (34.6%)

   Absent: 9 (34.6%)

   Variable: 4 (15.3%)

Nodular lymphoid hyperplasia (NLH) Present: 26/83 (31%) Present: 9 (34.6%) Present: 6 (23%)

   Absent: 12 (46%)

   Variable: 5 (19.3%)

   Persistent despite  
   H. Pylori eradication: 3 cases

*Three cases did not have follow-up biopsy.

Table 2. The most frequent histopathologic findings seen in gastric biopsies.



There were 6 ileum biopsies from 5 patients with a 
lack of plasma cells. Ileitis and increase in IELs was 
detected in 3 patients and 1 patient, respectively. My-
ofibroblastic proliferation accompanied ileitis in one 
case. Two of the patients with duodenal villous blunt-
ing also showed ileal villous blunting (along with crypt 
hyperplasia in one of them). NLH was a feature in all 
ileal biopsies. 

The number of eosinophils per one HPF ranged between 
0 and 72 (mean: 21.21±16.82, median: 18±16.82) and 8 
and 62 (mean: 35.20±22.91, median: 26±22.91) for duo-
denum and terminal ileum, respectively. The mean eosin-
ophil count was found to be higher in duodenal biopsies 
with NLH (27.21±19.15 vs. 14.37±10.31, p=0.002). 

No other finding was recognized in small bowel biopsies.

Upper GI follow-up biopsy findings are summarized in 
Tables 2 and 3.

Follow-up ileal biopsy was present in only one patient 
who had persistent ileitis with myofibroblastic prolifera-
tion and villous blunting. 

Colon
Thirteen sets of colon biopsies from 11 patients were re-
evaluated. There was a paucity of plasma cells in 9 pa-
tients. Cryptitis (Figure 2a) was seen in 10 (91%) patients, 
and crypt abscess formation was seen in only 1 (9%) pa-
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  Initial biopsy Follow-up biopsy* 
 Percentage of the biopsies (Number (n) and % (Number (n) and % 
 showing the feature of the cases) of the cases)

Plasma cell status Absent: 45/65 (69%) Absent: 17 (68%) Present: 2 (8%)

   Absent: 11 (44%)

   Variable: 4 (16%)

Active inflammation (duodenitis) Present: 27/65 (42%) Present: 12 (48%) Persistent: 4 (16%)

   Cured: 4 (16%)

   New cases: 3 (12%)

Intraepitelial lymphocytosis Present: 10/65 (15%) Present: 4 (15%) Persistent: 2 (8%)

   New cases: 2 (8%)

   Present in the first biopsy,  
   not seen in follow-up: 1 (4%)

Villous blunting Present: 20/65 (31%) Present: 7 (28%) Persistent: 2 (8%)

   New cases: 3 (12%)

   Improved: 3 (12%)

Giardia intestinalis Present: 9/65 (14%) Present: 4 (15%) Eradicated: 2 (8%)

   New cases: 1 (4%)

   1 recurrent and 1 persistent

Nodular lymphoid hyperplasia (NLH) Present: 35/65 (54%) Present: 14 (56%) Present (persistent): 8 (32%)

   Absent: 7 (28%)

   Variable: 1 (4%)

   Cured: 1 (4%)

*Eight cases did not have follow-up biopsy. 

Table 3. The most frequent histopathologic findings seen in duodenal biopsies.

 Percentage of the 
 biopsies showing Number (n) and 
 the feature % of the cases

Plasma cell status Absent: 11/13 (85%) Absent: 9 (82%)

 Present: 2/13 (15%) Present: 2 (18%)

Active colitis Present: 12/13 (92%) Present: 10 (91%)

Crypt distortion Present: 4/13(31%) Present: 3 (27%)

Nodular lymphoid Present: 5/13 (38%) Present: 5 (45%) 
hyperplasia (NLH)

Table 4. The most frequent histopathologic findings seen in 
colon/rectum biopsies. 



tient. Ischemia-related changes were noted in 1 (9%) pa-
tient (Figure 2b). Crypt distortion and NLH were seen in 
3 (27.2%) patients and 5 (45.4%) patients, respectively. 
The number of eosinophils per one HPF ranged between 
2 and 82 (mean: 38.08±25.23, median: 27±25.23). An in-
crease in apoptosis was seen in 2 (18.1%) patients, but 
only in superficial crypts. No granuloma, subepithelial col-
lagen deposition, increase in IELs, erosion, or microorgan-
isms were detected. 

In one patient, plasma cells were observed in a tubular ad-
enoma in the ascending colon biopsy were observed (Fig-
ure 2c), without any plasma cells in the adjacent normal 
mucosa (Figure 2d). In the concurrent sigmoid colon bi-
opsy, nuclear enlargement, prominent nucleoli, and brisk 
mitotic activity adjacent to an ulcerated area were not-
ed, and the case was evaluated as “high-grade dysplasia” 
(Figure 2e, f). 

Of the 2 cases with follow-up colonic biopsy, the first 
case had colitis in both without any other abnormalities. 
The second case also had persistent colitis, with accom-
panying NLH in the follow-up biopsy. No plasma cells 
were seen. 

Findings in concurrent biopsies
Divergent results for the presence of plasma cells were 
observed in 11 (44%) out of 25 patients with concurrent 
biopsies. Plasma cells were absent in gastric biopsies of 
9 patients despite the presence of plasma cells in their 
duodenum samples and vice versa in 2 patients. 

Ten patients had synchronous active gastritis and duo-
denitis. There was no significant association between the 
presence of gastric and duodenal NLH. The number of 
eosinophils per one HPF was also higher in the duodenum 
than in the stomach in concurrent biopsies (p=0.004, 
mean 21.03±16.90 vs. mean 14.16±14.58).

There were only 3 patients with 4 sets of concurrent 
colonoscopic biopsies including ileum and colon samples 
with no plasma cells. In addition, 2 patients had synchro-
nous ileitis and colitis. 

DISCUSSION
The absence of plasma cells is a previously reported finding 
in the GI biopsies of patients with CVID (8,10,12,13). Anoth-
er aspect that we would like to highlight is the heterogeneity 
of the plasma cell distribution throughout the entire GI tract. 
While Daniels et al. (10) reported a similar number of pa-
tients showing the absence of plasma cells in the stomach 

(67%), small intestine (68%), and colon (63%), Jørgensen 
et al. (8) observed a large difference in the GI tract regard-
ing the absence of plasma cells (stomach 16%, duodenum 
42%, rectum 50%, and colon 56% of the patients). In the 
present study, the absence of plasma cells was found to 
be 62%, 56%, and 82% in patients with gastric, duodenal, 
and colorectal biopsies, respectively. Divergent results were 
also detected for the presence of plasma cells in concurrent 
stomach and duodenum samples in 44% of the patients. 

Another inflammatory cell type evaluated in the present 
study is the eosinophils. The mean eosinophil count in 
the duodenum was significantly higher in duodenal bi-
opsies with NLH (27.21 vs. 14.37, p=0.002). Kokkonen 
and Karttunen have suggested that NLH can be a mu-
cosal immune response to food hypersensitivity or other 
immunologically active diseases (14). While eosinophils 
can induce Th2-type immune response, eosinophils have 
also been demonstrated to promote the generation and 
maintenance of IgA-expressing plasma cells (15). There-
fore, the association between NLH-eosinophil infiltra-
tion in duodenal samples in our study may be a result of 
over-stimulated mucosal immune response to compen-
sate for the lack of plasma cells in CVID. However, further 
study is needed to elucidate the mechanism.

The number of eosinophils per one HPF was higher in low-
er segments, and the number of eosinophils per one HPF 
was also higher in the duodenum than in the stomach in 
concurrent biopsies. Matsushita et al. (16) compared the 
number and distribution of eosinophils in the GI tract of 
healthy Japanese, Japanese-American, and Caucasian 
individuals, and they found a significant increase in the 
number of eosinophils from the esophagus to the right 
colon with a decrease in the left colon in all 3 ethnic 
groups. Hence, the overall distribution of eosinophils in 
the GI tract of adults with CVID does not appear to differ 
from the general population. 

NLH was a remarkable finding in our study group, partic-
ularly in the duodenum (56%). NLH has been suggested 
to result from an accumulation of plasma cell precursors 
due to a maturational defect of B lymphocytes to com-
pensate for functionally inadequate intestinal lymphoid 
tissue in immunodeficient patients (17,18). There was no 
significant association between H. pylori status and the 
presence of duodenal NLH, on the contrary of gastric 
NLH, supporting that duodenal NLH is a feature of CVID. 
Duodenal NLH was also found to be associated with giar-
diasis (p=0.0003). The association between NLH and 
giardiasis has been long known, even in immunocompe-
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Figure 2. a-f. Histopathologic findings in colon/rectum. a) Cryptitis, hematoxylin-eosin, x200, b) Ischemia related changes (paucity of the crypts 
and fibrosis), hematoxylin-eosin, x100, c-d) Case 25, ascending colon biopsy; Heterogeneity in plasma cell distribution. Scarce and scattered 

plasma cells (thin arrows) are seen in stroma of the adenoma, hematoxylin-eosin, CD138, immunohistochemistry, x200 (c) and a normal 
mucosa sample showing nodular lymphoid hyperplasia embedded in the same tissue block without plasma cells in lamina propria (d), CD138, 

immunohistochemistry, x100, e) Case 25, sigmoid colon biopsy. An ulceration was seen with related glandular cytological and architectural 
changes, hematoxylin-eosin, x200, and f) Several serial sections were examined and a deeper cut showed distorted crypts with enlarged and 

crowded nuclei, prominent nucleoli and brisk mitotic activity, hematoxylin-eosin, x400. The case was diagnosed as “high-grade dysplasia”. 
Unfortunately, no follow-up information and/or biopsy was available for evaluation of an invasive carcinoma

a

c

e

b

d

f



tent patients (19,20), and the association between NLH, 
dysgammaglobulinemia, and G. intestinalis infection is 
known as Herman’s syndrome (17). 

The frequency of giardiasis was 23% (n=6). It is noteworthy 
to mention 2 (8%) patients with recurrent/persistent giar-
diasis and 1 (4%) patient with ileal giardiasis. The presence 
of G. intestinalis trophozoites in the ileum may be the only 
clue for the diagnosis of giardiasis in patients with duodenal 
samples that are free of trophozoites, as shown in a recent 
study by Oberhuber et al. (21). Although our case did not 
have a concurrent duodenum biopsy, no Giardia tropho-
zoites were observed in the gastric and/or duodenal biopsy 
that had been obtained 1 week prior to the ileal biopsy. 

There was a significant association between giardiasis 
and acute duodenitis (p<0.001). Giardiasis usually causes 
slight changes in the duodenal mucosa, or the duodenum 
may be completely normal (22). However, histopatholog-
ical features including inflammation, villous atrophy, and 
increase in IELs can be seen (21,22). Hanevik et al. (23) 
found a significant association between Giardia positivity 
and duodenal inflammation, and they have reported that 
normal duodenal biopsies are encountered more often as 
the illness duration increases. G. intestinalis is considered 
to evade the host immune response using several mech-
anisms (24-26). However, Giardia colonization has been 
suggested to trigger an influx of commensal bacteria in 
mice, most likely via impaired epithelial tight junctions, 
even after Giardia eradication in a recent study by Chen 
et al. (27). Therefore, we think that the susceptibility for 
bacterial infections and the disruption of the humoral im-
mune response may contribute to this altered G. intesti-
nalis-host interaction in patients with CVID, resulting in a 
neutrophil predominant response. 

More than half (57.6%) of the patients had H. pylori gas-
tritis, indicating a higher prevalence than the previous 
studies (7-10,12). However, since the overall incidence of 
H. pylori can be as high as 75% regionally (28), one should 
not consider H. pylori infection as a feature of CVID. No-
tably, a coccoid form of H. pylori, which is considered as 
the viable but non-culturable state of the bacteria in one 
patient, was found (29,30).

Chronic active gastritis was also associated with the 
presence of NLH and atrophy. Gastritis-NLH association 
is most likely due to H. pylori effect. However, available 
data in the literature regarding atrophic gastritis-H. pylori 
association in CVID are controversial (8,9,12). Malamut et 
al. (12) have reported that atrophy with intestinal meta-

plasia persisted after H. pylori eradication in 3 patients 
with CVID in their study group, suggesting an autoim-
mune mechanism involvement. The fact that an associ-
ation was observed between active gastritis and atrophy 
but not between H. pylori infection and atrophy and that 
atrophic gastritis persisted following H. pylori eradication 
in 7 out of 8 patients with successful eradication in our 
series supports an autoimmune process as well.

Increased IELs were found in ~25%, accompanied by 
villous blunting and crypt hyperplasia in 12%. Increased 
IELs with mucosal architectural distortion in a patient 
with CVID may be challenging for the differential diag-
nosis of celiac disease. While some authors (31) suggest 
that there is an association between CVID and celiac dis-
ease, the association of CVID and celiac disease remains 
controversial. 

Active colitis was seen in 10 out of 11 patients with crypt 
distortion in 3 of them. The incidence of inflammato-
ry bowel disease (IBD) and inflammatory GI diseases in 
patients with CVID has been reported to be varying be-
tween 2% and 13%, and it has been suggested that in-
testinal inflammation in patients with CVID with IBD-like 
disease may be mediated by abnormal cytokine produc-
tion through a T-cell receptor-mediated pathway (32).

Esophagus involvement is not common in CVID, but the 
long-term use of antibiotics may cause drug-induced 
esophagitis or esophageal candidiasis (7,33). Khodadad 
et al. (7) have reported mild inflammation and esophageal 
varices in their CVID series, whereas Daniels et al. (10) have 
found Candida esophagitis in 4 out of 10 patients. Only 4 
patients had esophageal biopsies in our study group, and 
chronic esophagitis without any specific microorganisms 
in 3 of them was the only notable finding. However, this 
data is not sufficient to draw a conclusion about esopha-
geal involvement in CVID due to fewer samples. 

Many other histopathological patterns have been report-
ed in the GI tract in patients with CVID mimicking lym-
phocytic gastroenterocolitis, collagenous sprue, gran-
ulomatous disease, graft versus host disease (GVHD) 
(8,10,12,34). However, lymphocytic gastritis and/or coli-
tis, subepithelial collagen deposition, and granulomas 
were not observed, and GVHD-like pattern was noted in 
only one patient in the duodenum. While the difference 
in the upper GI findings may be attributed to geograph-
ic/ethnic variations, the limited number of the lower GI 
biopsies probably led to the exhibition of a limited spec-
trum of findings in the lower GI tract.
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In conclusion, CVID gastroenteropathy is a diverse entity. 
Although the absence/paucity of plasma cells is consid-
ered the best diagnostic clue in GI biopsies, heterogeneity in 
the presence and distribution of plasma cells suggests that 
multiple concurrent biopsies must be evaluated for tissue 
diagnosis, and that a multidisciplinary approach is of utmost 
importance. Duodenal NLH appears to be an important fea-
ture of GI involvement in CVID. To our knowledge, this is the 
first study that describes an association between the num-
ber of eosinophils in the duodenum and NLH in immunode-
ficient patients. Further studies are needed to elucidate the 
association between the formation of NLH and eosinophil 
infiltration in the duodenum in patients with CVID. 
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