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Abstract

Common variable immunodeficiency enteropathy is a
sprue-like disease, which may manifest as a severe mal-
absorption syndrome with nutritional deficits and cachex-
ia. The authors report a case of a 33-year-old Afghan man,
who presented to the emergency department due to
chronic watery diarrhea and severe malnourishment. He
had been previously misdiagnosed with celiac disease in
his early adulthood; however, this was based on incon-
clusive findings. After a thorough diagnostic workup, the
final diagnosis of common variable immunodeficiency
enteropathy with symptomatic norovirus infection of
the gut was obtained during his prolonged hospitaliza-
tion. A slow but progressive improvement was observed
with immunoglobulin replacement therapy, corticother-
apy, and ribavirin treatment. This is a noteworthy case of a
rare malabsorption disorder, and it reviews important
aspects concerning the differential diagnosis of small
bowel villous atrophy of unknown etiology, as well as
gastrointestinal manifestations of common variable im-

munodeficiency disorder. © 2023 The Author(s).
Published by S. Karger AG, Basel

Atrofia vilositaria do intestino delgado: um caso
desafiante

Palavras Chave
Doenca celiaca - Imunodeficiéncia comum varidvel -
Intestino delgado

Resumo

A Enteropatia associada a Imunodeficiéncia Comum Var-
iavel é uma entidade com caracteristicas clinicas e endo-
scopicas semelhantes a doenca celiaca. Por vezes apre-
senta-se como um sindrome de malabsorcéo, levando a
défices nutricionais e caquexia severa. Os autores relatam
0 caso de um homem de 33 anos de idade de natural-
idade afega, que recorreu ao servico de urgéncia por um
quadro de diarreia aquosa crénica e desnutri¢ao severa. O
doente teria sido diagnosticado erroneamente com
doenca celiaca no inicio da vida adulta, com bases em
dados clinicos inconclusivos. Apds um estudo exaustivo
durante um internamento prolongado, o doente foi
diagnosticado com uma Enteropatia associada a Imuno-
deficiéncia Comum Variavel com sobreinfecdo por Nor-
ovirus. Foi observada uma melhoria lenta e progressiva
com instituicdo de terapéutica substitutiva com
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imunoglobulina, corticoterapia e ribavirina. Este caso
retrata uma causa rara de malabsor¢ao, abordando pon-
tos essenciais no diagnéstico diferencial da atrofia vilo-
sitaria do intestinal delgado, bem como das manifesta-
¢oes gastrointestinais da Imunodeficiéncia Comum

Variavel. © 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Common variable immunodeficiency disorder (CVID)
is a heterogeneous condition characterized by impair-
ment on B-cell differentiation and antibody production.
Patients with CVID present a wide range of clinical
manifestations, including recurrent bacterial infections,
autoimmune disorders, and lymphoproliferative disor-
ders [1, 2]. The prevalence of CVID ranges from 1 per
50,000 to 1 per 25,000 and is the most frequently diag-
nosed symptomatic primary immunodeficiency in adult-
hood [3]. According to the diagnostic criteria from the
International Consensus Document on CVID, the diag-
nosis of this disease requires low serum IgG levels, low
serum IgA and/or IgM levels, impairment of vaccine
response to at least 1 antigen, and exclusion of secondary
causes of hypogammaglobulinemia [4].

Gastrointestinal manifestations in CVID are common,
caused by infectious agents (such as Giardia lamblia,
Campylobacter jejuni, and Salmonella) and also in the
setting of a noninfectious gastrointestinal inflammatory
disorder characterized by chronic watery diarrhea and
small bowel sprue-like histological changes - CVID en-
teropathy. A small subset of patients exhibit a rare and
severe form of this former condition, leading in some
cases to a severe state of cachexia [3].

Case Presentation

A 33-year-old refugee Afghan man was admitted to the emer-
gency department due to chronic watery diarrhea (5-7 non-bloody
liquid stools per day) and weight loss (loss of 30% of body weight)
in the previous 6 months, associated with marked fatigue that
limited the performance of his daily activities. The patient denied
having abdominal pain, fever, anorexia, arthralgia, or similar
symptoms among his cohabitants.

Past medical conditions included a presumptive diagnosis of
celiac disease (CD) 10 years before his admission, when he
presented a 6-month clinical condition of watery diarrhea,
abdominal pain, and bloating, with no other symptoms. The
patient underwent esophagogastroduodenoscopy, which revealed

A Rare Case of Small Bowel Villous Atrophy

Table 1. Laboratory studies of the patient at the time of the
admission

Parameter Value  Reference range
Complete blood count
Hemoglobin, g/dL 11.0 13.0-18.0
Leucocytes count, xX10E3/uL 9.3 3.8-10.6
Neutrophils, x10E3/uL 6.48 1.3-8.8
Eosinophils, x10E3/pL 0.15 0.0-0.7
Lymphocytes, x10E3/uL 1.98 1.0-4.8
Monocytes, x10E3/uL 0.6 0.1-0.8
Basophiles, x10E3/uL 0.03 1.0-4.8
Platelet count, x10E3/uL 274 150-440
Blood chemistry
Glucose, mg/dL 83 80-100
Creatinine, mg/dL 0.63 0.67-1.17
Blood urea nitrogen, mg/dL 32 13-43
Sodium, mmol/L 134 136-145
Potassium, mmol/L 2.6 3.5-5.0
Chloride, mmol/L 105 98-107
Calcium, mg/dL 6.5 8.8-10.2
Magnesium, mmol/L 0.26 1.3-2.1
Total bilirubin, mg/dL 0.36 0.1-1.1
Aspartate aminotransferase, U/L 25 4-33
Alanine transaminase, U/L 21 4-33
Alkaline phosphatase, U/L 58 4-50
C-reactive protein, g/dL 13 0-0.5
Sediment velocity, mm/Hr 2 0-0.5
Albumin, g/dL 2.8 3.5-5.0
Total proteins, g/dL 5.3 6.4-8.3

macroscopic alterations compatible with CD; however, neither biop-
sies nor other diagnostic exams were performed at the time. He has
been on a gluten-free diet ever since.

The patient had not taken any medications (including over-the-
counter drugs and supplements) or antibiotics in the previous 3
months. He had moved to Portugal 4 months prior to the
admission, as a war refugee, after staying for a short period in a
refugee camp. He also denied prior gastrointestinal surgeries and
family history of gastrointestinal disorders.

Physical examination revealed a poor nutritional status, with a
body mass index of 12.9 kg/m? (weight 35 kg), and marked skin
pallor. The remainder of the physical examination was unremark-
able, and there were no signs of peripheral edema or ascites. At the
emergency department, laboratory studies revealed severe electro-
lyte imbalances (hypomagnesemia and hypokalemia) and hypo-
albuminemia (Table 1). An abdominal ultrasound was also per-
formed, and no signs of chronic liver disease, ascites, or bowel wall
thickening were present. Due to severe cachexia and electrolyte
imbalances, the patient was admitted to the medical ward.

Initial workup included exclusion of infectious gastrointestinal
agents (bacterial stool cultures and microscopic stool examination/
stool antigen detection for parasites) and HIV serology (Table 2),
which were all negative. Extended laboratory data (Table 3) also
revealed low serum levels of several proteins, including severe
hypogammaglobulinemia, and low urinary protein excretion. Due
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Table 2. Infectious agents tested, grouped by biological sample

Infectious agent Microbiological method Result

Blood
HIV Serology Negative
Stools
Salmonella spp. Bacterial culture Negative
Shigella spp. Bacterial culture Negative
Yersinia spp. Bacterial culture Negative
Campylobacter spp. Bacterial culture Negative
Vibrio spp. Bacterial culture Negative
Clostridium difficile Antigen-based test Negative
Giardia Lamblia Stool microscopy Negative
Antigen-based test
Entamoeba histolytica Stool microscopy Negative
Antigen-based test
Cryptosporidium Stool microscopy Negative
Antigen-based test
Norovirus PCR Positive
Rotavirus PCR Negative
Adenovirus PCR Negative
Duodenal biopsies
Mycobacterium spp. PCR* Negative
Culture Negative
Tropheryma whipplei ~ PCR Negative

PCR, polymerase chain reaction. *Only for Mycobacterium
tuberculosis.

to the absence of signs of impaired liver function (normal ab-
dominal ultrasound, normal liver enzymes, and no signs of altered
mental status) or proteinuria in a patient with chronic diarrhea, the
diagnosis of a protein-losing enteropathy (PLE) was made.

Given the past medical history of CD, the exclusion of
refractory CD and intestinal lymphoma was imperative in this
case scenario [5]. Despite a negative result of CD antibodies, the
patient presented severe hypogammaglobulinemia, so negative
serologies could not exclude CD-related complications. There-
fore, the patient initially underwent esophagogastroduodeno-
scopy, which demonstrated loss of duodenal folds and a granular
appearance of the mucosa (Fig. 1). Duodenal biopsies were
collected, revealing distortion of the glandular architecture,
with atrophy and flattening of villi associated with an increase
in intraepithelial lymphocytes (IEL) (>40 IEL/100 cells), and no
evidence of granulomas, no thickening of the subepithelial
collagen layer, or any signs of dysplasia/malignancy of enter-
ocytes. Small bowel capsule endoscopy was later performed,
revealing diffuse duodenal and jejunal villous atrophy, with no
ulceration or other lesions (Fig. 2).

At this point, the physicians were standing before a non-
ulcerative PLE, with small bowel villous atrophy and increased
IEL, of unknown etiology, with multiple possible differential
diagnoses (Table 4). Given his past medical history, refractory
CD was initially the most likely diagnosis [5]. Nevertheless, HLA-
DQ typing excluded HLA-DQ2 and HLA-DQ8 haplotypes, ruling
out the initial diagnosis of CD [6].
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Concerning other potential differential diagnosis, HIV,
bacterial, and parasitic infections were previously excluded.
Duodenal biopsies allowed the exclusion of intestinal tuber-
culosis and Whipple disease. As for intestinal lymphoma,
T-cell receptor rearrangement analysis of intestinal lympho-
cytes did not identify a monoclonal pattern, excluding this
condition.

Given that the patient exhibited nonselective hypogammaglo-
bulinemia, an undiagnosed CVID could explain this clinical
scenario. Lymphocyte immunophenotyping revealed absence of
isotype-switched B memory cells (IgM-/IgD-/CD27), transitional
B cells, and plasmablasts. An impairment of B-cell differentiation
was evident, establishing the diagnosis of CVID in this clinical
setting. This was also corroborated with functional antibody tests,
denoting poor immune response to tetanus and pneumococcal
immunization.

Later on, due to the fact that patients with CVID and severe
hypogammaglobulinemia may develop a PLE related to chronic
norovirus infection, PCR testing in stool samples for this agent was
carried out, and a positive result was obtained. The final diagnosis
of CVID enteropathy with symptomatic norovirus infection of the
gut was established.

The patient went through a prolonged hospitalization, with a
slow improvement of his gastrointestinal symptoms and body
weight. Before the final diagnosis was established, he had
initiated oral prednisolone (1 mg/kg/day) and parenteral nu-
trition. However, due to the scarce clinical improvement and
after obtaining the final diagnosis, he was started on intra-
venous prednisolone (1 mg/kg/day) combined with immuno-
globulin replacement therapy (IRT), targeting IgG levels above
1,200 mg/dL (40 g every 4 weeks), and ribavirin treatment
(200 mg every 12 h). Concerning nutritional support, the
patient initiated parenteral nutrition combined with oligomeric
enteral nutrition, followed by a transitory period of polymeric
enteral nutrition, and finally a personalized dietary plan with
food fortification. After a 3-month hospital stay with an ex-
haustive investigation, the patient was discharged with clinical
and nutritional follow-up in the outpatient clinic, monthly IRT,
ribavirin (in order to complete 6 months of antiviral therapy),
and weaning of prednisolone.

Discussion

Small bowel villous atrophy is the histopathological
hallmark of many chronic enteropathies, which can
manifest clinically with a malabsorption syndrome. CD
is the most prevalent condition in this context, especially
in Western countries. However, differential diagnosis and
clinical management of non-celiac enteropathies are still
challenging because of their rarity and overlapping clin-
ical and histopathological features [7].

Despite the fact that the patient did not report a
personal history of recurrent infections, severe hypo-
gammaglobulinemia on laboratory studies was the first
feature that raised the suspicion of CVID [2]. This was
corroborated by the demonstration of a poor response
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Table 3. Laboratory studies conducted
during diagnostic workup

Serum protein electrophoresis

parameter value reference range
Albumin 2.8 3.5-5.0
Gama globulin 0.27 0.6-1.3
Alpha-1 globulin 0.17 0.1-0.2
Alpha-2 globulin 0.59 0.4-0.8
Beta globulin 0.43 0.5-1.1
Other serum proteins, mg/dL

Cholesterol 105 120-200

Transferrin 82 200-360

Ceruloplasmin 11 15-30
Immunoglobulins

IgG, mg/dL 309.0 680-1,450

lgG1 275.0 422-1,292

IgG3 222 117-747

lgG3 1.3 41-129

lgG4 23 0-291

IgA, mg/dL 19 83-47

IgM, mg/dL 28 34-214
CD antibodies

IgA anti-deamidated gliadin peptide, U/mL <0.1 <7

IgG anti-deamidated gliadin peptide, U/mL <04 <7

IgA anti-transglutaminase, U/mL <0.1 <7

IgG anti-transglutaminase, U/mL <04 <7
Urinary protein excretion

Proteins, mg/dL 13.5

Creatinine, mg/dL 53.0

Protein-to-creatinine ratio, mg/mg 0.25 <0.2
Lymphocyte immunophenotyping

T CD3, /mm?3 1,143 1,100-1,700

T CD4, /mm?3 631 100-1,100

T CD8, /mm? 501 500-900

Ratio T CD4/CD8 1.259

NK cells, /mm?3 73 200-400

B CD19, /mm3 215 200-400
B-cell subpopulations, %

Naive B Cells 68.27 51.3-66.2

Marginal zone B cells 20.12 9.0-17.7

“Unswitched” memory B cell 11.5 8.22-14.05

“Switched” memory B cell 0 8.12-14-72

CD21 low B cell 26.98 6.1-12.6

Transitional B cell 0.02 1.37-4.41

Plasmablasts 0 0.02-14.13

PCP, pneumococcal capsular polysaccharide; NK, natural killer.

to immunization and absence of switched memory
B cells, transitional B cells, and plasmablasts [1]. Fur-
thermore, other secondary causes of immunodeficiency
were not evident, namely, HIV infection, medications,
and hematological malignancies. However, a PLE
might, per se, cause immunoglobulin depletion, which
made the clinicians seek other possible conditions [8].

A Rare Case of Small Bowel Villous Atrophy

The previous misdiagnosis of CD in this patient was a
confounding factor and caused a delay in the diagnostic
workup, given that a CD-related complication had been
primarily assumed [9]. Unfortunately, the lack of stand-
ardized endoscopic protocols, availability of diagnostic
procedures, and awareness of rare diseases in developing
countries had led to the initial misdiagnosis [10, 11].
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Fig. 1. Esophagogastroduodenoscopy, revealing loss of duodenal
folds and a granular appearance of the duodenal mucosa. EGD,
esophagogastroduodenoscopy.

Even though gastrointestinal manifestations occur in
20-60% of CVID patients, these rarely lead to severe
nutritional deficits [12]. In contrast, the authors present a
severe case of PLE caused by CVID enteropathy. In fact, a
small subset of CVID patients present a malabsorption
syndrome, requiring hospitalization and nutritional
support [3].

Regarding medical treatment, due to the difficulty of
gathering a large number of patients to conduct
randomized controlled trials and heterogeneity within
the CVID enteropathy, the optimal induction of re-
mission strategy in severe cases is yet to be defined.
Medical treatment involves not only IRT but also an
immunosuppressive strategy, given that mucosal dam-
age and inflammation are caused by an immunoregu-
latory dysfunction similar to inflammatory bowel dis-
ease [13]. Corticosteroids have shown to induce a
positive clinical response in these patients [9, 13], as
well as some corticosteroid-sparing agents, namely
azathioprine [14], infliximab [15], and vedolizumab
[12]. Nevertheless, histological improvement seems
to be inconsistent [16].

As described by some authors, these patients exhibit a
very slow improvement of clinical manifestations and
nutritional status, requiring a prolonged hospitalization
[9]. Refractoriness to oral therapy, due to the extensive
involvement of the small bowel, demanded a change to
the intravenous route. Combined with IRT and antiviral
therapy, this immunosuppressive strategy led to a positive
clinical response.

Severe intestinal malabsorption in CVID demands
the exclusion of norovirus. CVID patients present a
cytotoxic aberrant immune response to the chronic
infection caused by norovirus, leading to epithelial
damage and mucosal villous atrophy [16]. The
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Fig. 2. Capsule endoscopy frame, revealing diffuse villous atrophy
throughout the small bowel.

pathogenicity of norovirus has been further associated
with symptomatic and histological improvements ob-
served after viral clearance in several case reports [17,
18]. Unfortunately, for this particular scenario, there
are no approved antiviral agents. The decision to start
this patient on ribavirin came from the fact that pre-
vious authors had reported viral clearance in the nor-
ovirus enteropathy associated with CVID after its in-
troduction [3, 19, 20].

Concerning nutritional strategy, after a course of
parenteral nutrition, the patient received oligomeric en-
teral nutrition. Severely ill patients with malabsorption
syndromes may benefit from formulas containing pep-
tides and medium-chain triglycerides, as stated by the
European Society for Clinical Nutrition and Metabolism
(ESPEN) guidelines [21]. Furthermore, polymeric for-
mulas may worsen gastrointestinal symptoms, as opposed
to formulas with amino acids [22].

As noted throughout the case description, several other
differential diagnoses were considered in this context
(Table 4). Infectious causes had to be excluded, namely,
Whipple disease, giardiasis, HIV infection, and Mycobac-
terium species. Additionally, gastrointestinal infections
are common in refugee camps due to overcrowding and
poor hygiene conditions [23]. Tropical sprue could also fit
in this clinical context, given that the patient was from an
Asian country, where this condition is highly
prevalent [24].

Crohn’s disease and autoimmune enteropathy were
also two possible differential diagnoses, requiring
further diagnostic procedures (colonoscopy and
anti-enterocyte antibodies, respectively). However,
given the diagnosis of CVID, these procedures were
not performed during the patient’s hospital
admission [7].
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Table 4. Differential diagnosis of villous atrophy with increased IEL

Infection (tropical sprue, Giardia, Whipple disease, Mycobacterium avium complex, AIDS enteropathy)

Collagenous sprue

Autoimmune enteropathy; common variable immunodeficiency

Graft versus host disease

Crohn’s disease

Drugs (mycophenolate mofetil, colchicine, olmesartan, losartan)
Chemoradiation therapy

Immunomodulatory therapy (anti-CTLA-4 antibody)
Eosinophilic gastroenteritis

Bacterial overgrowth

Enteropathy-associated T-cell lymphoma

Nutritional deficiency

Amyloidosis

PLE diagnosis

oviD |

s e e e

Lymphocyte
immunophenotyping

response to vaccines

Positive norovirus PCR
test

Enteropathy
J [ Antigen-specific immune ]

Fig. 3. Longitudinal course of the diagnostic workup. Hypolg, hypogammaglobulinemia; EGD, esophagogas-
troduodenoscopy; SBCE, small bowel capsule endoscopy; CVID, common variable immunodeficiency disorder;

PCR, polymerase chain reaction.

Conclusions

The authors report an exceptional case of a rare non-
ulcerative enteropathy in a severely malnourished pa-
tient. As previously stated, a PLE with small bowel
villous atrophy has a wide range of differential diag-
nosis, demanding a thorough and exhaustive investi-
gation (Fig. 3). Fortunately, despite the delay in the
final diagnosis, the patient had a positive outcome.
Clinicians should always keep in mind CVID as an
alternative diagnosis in a patient with a PLE. Although
IRT is the mainstay of CVID treatment, immunosup-
pressive therapy is frequently needed to improve mu-
cosal absorption and nutritional status of these
patients.
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