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Commonvariable immunodeficiency (CVID) is themost common symptomatic primary immunodeficiency. It is characterized

by impairedB-cell differentiation. Although patients can be diagnosedwith CVID anytime during their lifetime,most patients

have symptoms for 5–9 years before their diagnosis. The diagnosis of CVID starts with a detailed history focusing on the

infectious and noninfectious manifestations of the disease. In patients who are suspected to experience CVID, quantitative

immunoglobulins (Ig) shouldbechecked toconfirm thediagnosis. IgG shouldbeat least2 times less than theage-specificSD

along with either a low IgA or IgM andwith evidence of impaired vaccine response. CVID is usually associated with infectious

and/or noninfectious conditions, the latter of which can be inflammatory, autoimmune, lymphoproliferative, or malignant,

among other manifestations. Ig therapy has positively affected the disease course of patients with infectious complications

but has limited effect on the noninfectious manifestations because the noninfectious complications are related to immune

dysregulation involving B cells and T cells rather than primarily due to antibody deficiency. When the gastrointestinal (GI)

system is involved, patients with CVID may display signs and symptoms that mimic several GI conditions such as celiac

disease,perniciousanemia,or inflammatoryboweldiseases.The inflammatoryboweldisease–likecondition isusually treated

with steroids, 5-aminosalicylates, thiopurines, or biologic agents to control the inflammation. In this review, the clinical

presentations, diagnostic considerations, and therapeutic options for GImanifestations of CVIDwill be discussed to facilitate

the individualized management of these often-complex patients.

SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/AJG/C703
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INTRODUCTION
Common variable immunodeficiency (CVID) is the most com-
mon symptomatic primary immunodeficiency in adults. It is
characterized by low serum immunoglobulin (Ig) levels with an
impaired vaccine response, typically to the 23-valent pneumo-
coccal vaccine (1). CVID belongs to the category of inborn errors
of immunity (IEI), predominantly associated with antibody de-
ficiency. There are currently more than 400 distinct IEI disorders
associated with more than 450 genetic defects, and although each
IEI subtype is extremely rare, combined, the overall estimated
population prevalence of IEIs is 1 in 1,200 persons (2). The es-
timated prevalence of CVID is 1 in 25,000 persons (3). Approx-
imately 50% of patients with CVID have inflammatory or
autoimmune manifestations and between 9% and 34% have im-
mune dysregulation causing symptomatic gastrointestinal (GI)
inflammation (4). Immunologists are usually at the forefront of

diagnosing andmanaging patients with CVID, but many patients
may initially present to other specialities, including gastroenter-
ology. The complexity of these patients necessitates that physi-
cians and other healthcare providers be able to recognize and
comanage the complications associated with CVID.

PRESENTATION AND NATURAL HISTORY OF CVID
Patients with IEI can present with a variety of symptoms in-
cluding inflammatory and noninfectious complications.When at
least 1 warning sign is present, further evaluation and testing for
immunodeficiency should be performed. The most encountered
warning signs include recurrent sinus infections or pneumonias.
The European Society for Immunodeficiencies and the Jeffrey
Modell Foundation have provided a list of warning signs for
identifying patients who warrant further investigation, European
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Society for Immunodeficiencies more commonly for adults and
Jeffrey Modell Foundation for children (5,6) (Table 1).

CVID is characterized by antibody deficiency and most often
associated with recurrent infections of the upper respiratory tract
such as sinusitis, otitis media, and pneumonia. Aside from the
respiratory tract, patients with CVID can developGI infections as
well. Protozoal infections (primarilyGiardia lamblia) can be seen,
particularly with IgA deficiency, and chronic viral infections with
norovirus can also be seen (7,8). Norovirus infection can mimic
CVID-associated enteropathy with villous atrophy and malab-
sorption (9). While there are no specific guidelines on the treat-
ment of chronic norovirus in immunocompromised hosts,
therapeutic options trialed with mixed success have included
intravenous and enteral Ig, nitazoxanide, and ribavirin. Ribavirin
treatment is the primary agent demonstrated to result in nor-
ovirus clearance and recovery of intestinal histology (9,10), but
ribavirin failure has been documented with chronic norovirus
infection in CVID (11). Additional GI infections to consider and
evaluate for include Campylobacter jejuni, Salmonella spp, and
cytomegalovirus (12).

Studies have demonstrated varying ages for symptom onset
in patients with CVID with bimodal peaks in the first and third
decades of life, with a mean age of 35.3 years; however, there is
often a delay in diagnosis from the onset of symptoms between 5
and 9 years (7). Several studies have demonstrated consistent
findings of male predominance in childhood vs female pre-
dominance in adulthood (7,13,14). Contributing to the delay in
diagnosis is the heterogenous clinical presentation of patients
with CVID. Aside from recurrent infections, at least 50% of
patients with CVID can have noninfectious, inflammatory
manifestations (3,15). Noninfectious complications include
autoimmunity, lung diseases, GI and hepatic disorders, gran-
ulomatous diseases, lymphoproliferative disorders, and malig-
nancy (15). A recent meta-analysis of the clinical presentation
of CVID indicated that up to 21% of patients reported chronic
diarrhea and 11% had been diagnosed with inflammatory bowel
disease (IBD) at or before diagnosis of CVID (13). During the
follow-up period, the proportion of patients with chronic di-
arrhea and IBD increased to 34% and 18%, respectively. This
correlates with previous reports of GI involvement in 17%–22%
of patients with CVID (15).

Overall, the life expectancy for patients withCVIDhas increased
over time with improved diagnosis and treatment. Patients with
CVID and only infectious complications (no noninfectious
complications) have a life expectancy similar to the general
population, but the presence of even 1 noninfectious complica-
tion is associated with an 11-fold increase in mortality (16,17).
While Ig replacement, either intravenous Ig or subcutaneous Ig,
reduces infections, it has not been demonstrated to effectively
prevent or treat noninfectious complications (7). Therefore, the
most common causes of death in patients with CVID are related
to noninfectious complications of chronic lung disease, lym-
phomas, and other cancers (7,17).

PATHOGENESIS OF CVID AND GI MANIFESTATIONS
While the distinctive features of CVID are associated with B-cell
dysfunction, the exact pathogenesis is unknown in most patients.
Monogenic causes of immune deficiency should be considered in
this patient population because approximately 30% of patients
with CVID have been identified to have an underlying genetic
defect (14,18). In addition to establishing the cause for CVID,

identifying a genetic defect can significantly affect prognosis and
treatment. Identification of the underlying genetic cause has led
to the ability to use targeted therapies for certain IEI, such as
abatacept for cytotoxic T-lymphocyte–associated antigen-4
haploinsufficiency and lipopolysaccharide-responsive and
beige-like anchor deficiency and leniolisib for activated phos-
phoinositide 3-kinase d syndrome, leading to personalized
treatment for these patients (19).

Patients with other forms of primary antibody deficiency,
including selective IgA deficiency and X-linked agammaglobu-
linemia, do not develop IBD-like conditions or other non-
infectious GI complications at nearly the same rate as those with
CVID (20). While the exact pathogenesis is unknown, the man-
ifestation of noninfectious complications in CVID is attributed to
immune dysregulation rather than deficiency. This is supported
by the findings of intraepithelial lymphocytes, predominantly
CD81 T cells, and proinflammatory cytokines that are often
identified on histology (21,22). Previous studies have also dem-
onstrated serum immunological abnormalities, including low
total B cells, low switched memory B cells, and T-cell abnor-
malities associated with autoimmune/inflammatory GI mani-
festations in CVID (23,24). This evidence of inflammatory
infiltrates and immune dysregulation indicates why Ig re-
placement alone is typically insufficient to treat the noninfectious
GI complications in these patients.

DIAGNOSIS OF CVID
While there are several proposed diagnostic criteria for CVID, the
unifying characteristic is impaired total and specific antibody
production (7,18,25). Table 2 includes the 2016 International
Consensus Document on definition of CVID (7). It is important
to realize that Ig levels vary significantly by age, and levels should
be compared with age-appropriate reference ranges. In general,
diagnosis requires a low total IgG level, less than 2 SDs below the
mean value for age (typically less than 500–600 mg/dL), along
with either a low IgA or IgM (Figure 1). Ig subclasses (IgG1, IgG2,
IgG3, and IgG4) are not included in this diagnosis. IgE is not
typically part of diagnostic criteria for CVID, but it may provide
additional diagnostic clues. An undetectable IgE ismore common
in patients with CVID, while an elevated total IgE is uncommon
among these patients (18). In addition to low Ig levels, a diagnosis
of CVID requires evidence of impaired specific antibody pro-
duction either by demonstrating absent isohemagglutinins or
poor response to vaccines. Abnormalities in B-cell subsets, spe-
cifically class-switched memory B cells (CD271IgD2IgM2), have
also been included in some criteria, but this finding is not specific
to CVID (8,18).

In addition to the abovementioned evaluation, it is necessary
to rule out secondary causes of hypogammaglobulinemia before
the diagnosis of CVID. Common secondary causes include
medications used for the treatment of GI disorders such as
chronic glucocorticoids and sulfasalazine. Additional medica-
tions include anti-CD20 monoclonal antibodies (rituximab) and
antiepileptic and antimalarial agents (7). Oncologic disorders,
including monoclonal gammopathies, chronic lymphocytic leu-
kemia, and non-Hodgkin lymphoma, can also be associated with
hypogammaglobulinemia. Excessive loss of Ig from nephrotic
syndrome, severe burns, lymphangiectasia, and protein-losing
enteropathy should also be ruled out (7).

Therefore, in patients inwhomCVID is suspected either based
on an infectious history (Table 1) or additional inflammatory/
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noninfectious conditions, gastroenterologists may consider
obtaining Ig levels (specifically IgG, IgA, and IgM), and if abnormal
without another identifiable cause (such asmedications or protein-
losing enteropathy), referral to an allergist/immunologist for fur-
ther evaluation is warranted (Figure 1).

NONINFECTIOUS COMPLICATIONS OF CVID

GI manifestations

The prevalence of noninfectious GI diseases in CVID ranges
between 15% and 50% (4,8,15,17,26). Noninfectious GI compli-
cations of CVID can involve any part of the GI tract, but themost
commonly reported affected sites are the small bowel, colon, and
in some reports, the stomach (22,27). Within the stomach,
atrophic gastritis may be seen and can lead to the development of
pernicious anemia-like syndrome, which increases the risk for
gastric adenocarcinoma (3,28,29). Enteropathy is a common
manifestation of CVID and may resemble celiac disease or IBD.
Chronic small bowel inflammation may occur in up to 12% of
patients with CVID and is associated with unexplained persistent
diarrhea, malabsorption, weight loss, and steatorrhea (7,30–32).
Consequently, due to malabsorption of fat-soluble vitamins, pa-
tientsmay become vitaminAdeficient, which in turn could have a
negative effect on intrinsic Ig production (33). Small bowel villous
atrophy can be presentmimicking celiac disease, but patientswith
CVID typically do not respond to a gluten-free diet (GFD) and
they do not have the typical HLA genes that are associated with
celiac disease (12). In addition, the absence of plasma cells and
increased lymphoid hyperplasia distinguishes celiac disease from
CVID-associated enteropathy. In a retrospective study of 250
patients with CVID, 20 had clinical phenotype mimicking celiac
disease, and of whom, 4 patients (20%) had HLA DQ2.5 or DQ8.
Two of these 4 patients had clinical and histologic response to a
GFD (34). The only criterion to differentiate true celiac disease

from small bowel enteropathy in CVID, which mimics celiac
disease, is a histologic response to a GFD. Data to support
checking HLA profile to help categorize these patients are scarce,
and the results are controversial (35,36). In cases of severe mal-
absorption from CVID-associated chronic enteropathy, paren-
teral nutrition may be needed. It is important to mention that
patients with CVID and associated chronic enteropathy experi-
ence significant malabsorption and have a known increased rate
of nonmalignant mortality (37).

More than 60%of patientswithCVIDhave symptoms of small
intestinal bacterial overgrowth (38). Profiling the gutmicrobiome
of patients with CVID has been performed in hopes to identify a
possible association between themicrobiome and development of
GI manifestations, autoimmunity, and malignancy in patients
with CVID, but all these questions remain unanswered. There is
clear evidence that the gut microbiota composition is different
between patients withCVID and healthy individuals, butwhether
this difference may be contributing to symptom and disease se-
verity remains to be determined (39,40).

There is growing evidence that CVID and IBD are closely
related because the prevalence of IBD is increased among pa-
tients with CVID (26). CVID also can affect the colon and cause
an IBD-like condition, which some investigators consider as an
autoimmune phenomenon (26). When involving the colon,
CVID may cause subtle histologic changes such as microscopic
colitis, more like lymphocytic colitis, in an otherwise normal
appearing colon, cause mild mucosa changes, or cause more
severe colitis manifesting in deep ulcerations mimicking IBD
(27). CVIDmimicking IBD is often difficult to control because it
does not respond to Ig replacement and is resistant to many
standard IBD treatments, as will be detailed further in the
treatment section (3).

There is a wide spectrum of endoscopic findings encountered
when evaluating patients with CVID who also have small

Table 2. The 2016 ICON on the definition of CVID

ICON definition of CVID (7)

1. Most patients will have at least 1 clinical manifestation (infection,

autoimmunity, lymphoproliferation, etc.), but diagnosis may be made in

asymptomatic individuals who fulfill criteria 2–5.

2. IgG level must be repeatedly low on at least 2 measurements more than

3 wk apart.

(i) Hypogammaglobinemia should be defined by age-adjusted reference

ranges

(ii) Repeated measurement may be omitted if IgG is very low (,100–300

depending on age) and other characteristics are present, and it is

considered best to initiate IgG therapy quickly

3. IgA or IgM level must also be low

4. Strongly recommended to study T-dependent and T-independent antigen

responses (i.e., vaccine response). Diagnosis includes evidence of

impaired response to at least 1 antigen type

5. Other causes of hypogammaglobulinemia must be excluded

6. Genetic studies not required; however, it should be considered due to

possibility of specific therapies that single-gene defects may be

amenable too

CVID, common variable immunodeficiency; ICON, International Consensus
Document; Ig, immunoglobulin.

Table 1. Warning signs of immunodeficiency

ESID: 6 warning signs for PIDD in adults (5)

1. Four or more infections requiring antibiotics within 1 yr, such as otitis,

bronchitis, sinusitis, or pneumonia

2. Recurring infections or infections requiring prolonged antibiotic therapy

3. Two or more severe bacterial infections, such as osteomyelitis, meningitis,

septicemia, cellulitis

4. Two or more radiographically proven pneumonia within 3 yr

5. Infection with unusual localization or unusual pathogen

6. Primary immunodeficiency in the family

Jeffrey Modell Foundation: 10 warning signs (6)

1. Four or more new ear infections within 1 yr

2. Two or more serious sinus infections within 1 yr

3. Two or more months on antibiotics with little effect

4. Two or more pneumonias within 1 yr

5. Failure of an infant to gain weight or grow normally

6. Recurrent, deep skin or organ abscesses

7. Persistent thrush in mouth or fungal infection on skin

8. Need for intravenous antibiotics to clear infections

9. Two or more deep-seated infections including septicemia

10. A family history of primary immunodeficiency

ESID, European Society for Immunodeficiencies; PIDD, primary
immunodeficiency disease.
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intestinal manifestations. Findings vary from normal to subtle
including only congested mucosa, mild granularity, and friability
to more severe, characterized by severe deep ulceration or scal-
loping of duodenal folds (31) (Figure 2).

Histologic findings of GI tract involvement of small bowel
CVID vary and can include villous blunting and crypt distortion
with increased intraepithelial lymphocytes, lymphoid aggregates,
and absent plasma cells in the lamina propria (28,41) (Figure 3).
In patients with pernicious anemia–like syndrome, nonspecific
lymphocytic infiltration with single-cell necrosis and apoptosis
resembling acute graft-vs-host disease has been described. Pau-
city or absence of plasma cells and a high frequency of CD81 T-
cell infiltrates in the intestinal lamina propria are characteristic
histological features in CVID (7,31,41,42). Follicular hyperplasia
is also commonly encountered on the GI tissue specimens of
patients with CVID (31). Up to 22% of patients with CVID de-
velop noncaseating granulomas, mostly in the liver, lung, or
lymph nodes, but they may also occur in the GI tract (43,44).

CVID is associated with an increased risk of GI tract cancers.
Lymphoid malignancies are the most reported cancer types in
CVID (22). Gastric cancer is the most common cancer of the GI
tract. A recent systematic review of malignancy in CVID found
gastric cancer to be the secondmost commonmalignancy overall
behind lymphoma, with a reported prevalence between 0.48%
and 5.5% (45). Most GI cancers in CVID are considered early
onset, often occurring between 35 and 45 years of age, decades

sooner than in the general population (46,47). Several studies
have also shown that gastric cancer is the leading cause of cancer
deaths in CVID (46,48). Of interest, CVID does not increase the
risk for colon cancer (22). There are no standardized guidelines
for the evaluation of cancer in patients with CVID, but screening
suggestions for gastric cancer have been proposed (46,49)
(Table 3). In addition, due to the rapid rate of development of
gastric cancer and poor correlation with serologic markers in
patients with CVID, a routine follow-up for normal pathology
and recommendations for more frequent assessment based on
histology have been suggested as well (46,49,50) (Table 3).

Hepatic and hepatobiliary manifestations

Aside from the intestinal tract, additional GI manifestations of
CVID include liver involvement, which occurs in approximately
10% of patients (12). The most common hepatic manifestation is
the development of nodular regenerative hyperplasia, which can
lead to noncirrhotic portal hypertension or liver cirrhosis (51,52).
Nodular regenerative hyperplasia is believed to occur because of
intrahepatic vasculopathy, which leads to hepatocyte nodules that
compress the sinusoids and result in perisinusoidal fibrosis (53).
Additional hepatic conditions include primary biliary cirrhosis,
primary sclerosing cholangitis, autoimmune hepatitis, and cir-
rhosis (12). Unfortunately, patients with liver involvement may
develop hypersplenism and/or neutropenia and succumb to in-
fection (7).

Figure1.Algorithm for thediagnosis of CVID.CT, computed tomography; CVID, commonvariable immunodeficiency; EGD, esophagogastroduodenoscopy;
GI, gastrointestinal; Ig, immunoglobulin; MR, magnetic resonance; PCR, polymerase chain reaction.
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An elevated serum alkaline phosphatase is the most common
liver enzyme abnormality among patients with CVID (51). This
can be due to a true liver abnormality or fromosteomalacia because
of enteropathy. Liver ultrasound is the most widely available and
costeffective modality to detect structural changes associated with
CVID (53). Liver ultrasound transient elastography (TE) was in-
vestigated in patients with CVID, and results showed that TE
values correlated with alkaline phosphatase and gamma GT levels,
spleen longitudinal diameter, and peripheral blood counts. Liver
stiffness was found to be higher in patients with polyclonal lym-
phoproliferation and/or enteropathy and highest in those with
both these complications (54). Computed tomography and MRI
scans are reserved to further evaluate abnormalities noted on ul-
trasound. Diagnosis of specific liver diseases in CVID often re-
quires a liver biopsy due to the hypogammaglobulinemia
associatedwithCVID,which results in loworundetectable levels of
specific antibodies (55). This is especially recognized in cases of
autoimmune liver diseases and viral hepatitis. In patients with
CVID who have abnormal liver enzymes (more than 2 times the

upper limit of normal) and unremarkable imaging, liver biopsy
should be considered (56). An association between liver damage
and lymphocytic enteropathy in CVID has been identified (51,57).

There are limited reports of liver transplantation in patients
with CVID, and these can be performed for CVID-related liver
disease, most commonly nodular regenerative hyperplasia, or
non-CVID–related liver disease such as hepatitis C infection.
There is a higher mortality in patients who undergo liver trans-
plantation for CVID-related liver disease compared with that in
liver transplantation in the general population, with only 55%
survival after 3–5 years of posttransplant follow-up (58). It is
important to acknowledge the higher rates of serious infections
and a higher risk of rejection in patients with CVIDwho undergo
liver transplantation (59–62). Graft recurrence of CVID-related
liver disease was observed in 43% of patients (63).

Autoimmune manifestations

Autoimmunity is generally the most common noninfectious
complication seen in CVID, occurring in approximately 30% of

Figure 2. Panel showing examples of the variety of endoscopic appearance of CVID-induced changes of the GI tract: (a and b) duodenal scalloping as seen
in CVID-induced enteropathy mimicking celiac disease, (c) colitis, and (d) terminal ileum ulcer. CVID, common variable immunodeficiency; GI,
gastrointestinal.
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patients (13,15). This includes hematologic and organ-specific
conditions. Hematologic autoimmune disorders, including im-
mune thrombocytopenia or autoimmune hemolytic anemia, are
the most common. Other autoimmune hematologic conditions

such as autoimmune neutropenia and others may also occur
(3,15). There is a wide range of autoimmune conditions reported
in CVID including rheumatologic, dermatologic, endocrine, and
neuromuscular conditions, as detailed in Supplementary Table 1
(see Supplementary Digital Content 1, http://links.lww.com/
AJG/C703) (3,15,17).

Pulmonary manifestations

Bronchiectasis is one of the most common pulmonary manifes-
tations of CVID and can be present in up to a third of patients
with CVID at diagnosis (13). While many noninfectious com-
plications are driven by inflammation, bronchiectasis is believed
to result from tissue damage related to repeated infections, rather
than due to immune dysregulation only, and as such, bronchi-
ectasis alone has not been associated with an increased mortality
(15,17). Following bronchiectasis, a diagnosis of chronic lung
disease is another commonly reported pulmonary manifestation
and includes additional diagnoses such as obstructive lung disease
and varying forms of interstitial lung disease (ILD). Chronic lung
disease, though, does carry an increased risk of mortality and is
often the leading cause of death in CVID (17). A specific form of
ILD seen in IEI is granulomatous lymphocytic ILD (GLILD). This
refers to the pulmonary component of a systemic condition as-
sociated with lymphadenopathy, splenomegaly, and granulo-
matous inflammation, which can also affect the liver, bone
marrow, and lymph nodes (64). The diagnosis of GLILD is per-
formed based on findings on high-resolution chest computed
tomography and lung biopsy.

Lymphoproliferation and malignancy

Malignant and nonmalignant forms of lymphoid hyperplasia
occur in CVID. Splenomegaly and lymphoid hyperplasia are
common nonmalignant complications, reported in approxi-
mately 20% of patients with CVID (7). Splenomegaly may be
associated with autoimmune cytopenias or GLILD, as mentioned
earlier. Malignancies occur at higher frequencies in patients with
CVID as well. Lymphoma, specifically non-Hodgkin lymphoma,
is the most common form of malignancy with a 12:1 observed to
expected ratio (7). In addition to lymphoid malignancy, patients

Figure 3. (a) Histologic appearance of a duodenal biopsy with a malabsorption pattern, characterized by intraepithelial lymphocytosis and marked villous
blunting. CD138 immunohistochemistry shows absence of plasma cells in the lamina propria. (b) Colon biopsy showing a histologic pattern of chronic
colitis. There is architectural distortion, mild inflammation in the lamina propria essentially devoid of plasma cells, and increased crypt apoptoses.
Acknowledge: Murli Krishna, MD.

Table 3. Gastrointestinal screening recommendations in CVID

Infection For chronic diarrhea: stool culture, ova and

parasite, viral PCR

In particular, to exclude Giardia spp.,

Campylobacter spp., Salmonella spp.,

norovirus, and cytomegalovirus infection

Nutritional deficiencies For chronic diarrhea, consider baseline and

yearly evaluation of the following:

Vitamins A, E, B12, folate

Iron, TIBC, ferritin

Liver disease or

splenomegaly

Obtain abdominal ultrasound for elevated

liver enzymes or consider screening

abdominal ultrasound every 1–2 yr; new data

suggest performing yearly liver ultrasound

with dopplers and liver ultrasound with

transient elastography

Gastric cancer Initial screening: consider endoscopy at

diagnosis of CVID, especially in the presence

of risk factors, including upper GI symptoms,

diarrhea, positive Helicobacter pylori breath

test, iron deficiency, or low vitamin B12

(46,49)

Routine follow-up: endoscopy every 24 mo

(46,50)

For abnormal histology (46):

Atrophic gastritis or intestinal metaplasia:

repeat in 12 mo

Dysplasia: repeat in 6 mo

CVID, common variable immunodeficiency; GI, gastrointestinal; PCR,
polymerase chain reaction; TIBC, total iron-binding capacity.
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with CVID are at risk for other cancers. Similar to the general
population, breast cancer is one of the most common non-
lymphoid malignancies in patients with CVID, but as noted
earlier, patients with CVID are at an up to 10-fold increased risk
of gastric cancer (8). The increased rates of lymphoma and gastric
cancer in patients with CVID indicate a need for heightened
surveillance for these malignancies. However, it is important to
realize that almost all forms of cancer have been reported as well
(15,65). Supplementary Table 1 (see Supplementary Digital
Content 1, http://links.lww.com/AJG/C703) displays a list of
cancers encountered in patients with CVID.

TREATMENT OF GI MANIFESTATIONS OF CVID
Currently, there are no consensus guidelines for the treatment of
noninfectious GI complications of CVID. In clinical practice,
treating immunologists and gastroenterologists should work
closely to individualize therapy based on symptoms, histologic
findings, and patient preferences. Almost always, Ig replacement
therapy is initiated and continued (recommended initial dose of
400–500 mg/kg/mo with subsequent normalization of trough IgG
level) in patients with CVID. Despite dose optimization, most
patients still require other therapies to control noninfectious GI
complications. In a recent systematic review of treatment for IBD
in patients with primary immunodeficiency, more than 70% of
affected patients required other therapy in conjunction with Ig
replacement (66). The authors identified few cases of clinical im-
provement among patients who received further increased dose of
Ig (.500 mg/kg/mo) without the need for other medications (66).

Therefore, even with adequate Ig therapy, many patients with
CVID continue to have uncontrolled GI symptoms necessitating
further treatment. Chronic enteropathy fromCVID,whichmimics
celiac disease, does not typically respond to gluten withdrawal.
Other treatments that have been used for patients with CVID
enteropathy/colitis and IBD-like disease include budesonide, sys-
temic corticosteroids, 5-amino-salicylic acid, thiopurines, antitu-
mor necrosis factor (TNF) agents, ustekinumab, and vedolizumab
(20,22). Antibiotics for concurrent bacterial overgrowth have been
used to alleviate symptoms of bloating and diarrhea. To date, there
are no data examining the efficacy of janus kinase inhibitors for
treating GI manifestations of CVID.

Oral budesonide is often a first-line choice due to targeted GI
treatment with minimal systemic immunosuppression, but oral
prednisone may be needed initially in patients with more severe
disease. The goal of steroid therapy is to reduce the inflammatory
response (26). Although patients may respond very well to ste-
roids, continuation of these medications for a long-term is not
advisable, given the risks of long-term use of corticosteroids and
an increased risk for opportunistic infections, especially if doses
.10mg/d are used (7). It is the author’s personal approach to use
prednisone over budesonide in patients with severe diarrhea,
hypoalbuminemia, weight loss, elevated noninvasive biomarkers
of disease activity, and severe endoscopic findings (Figure 4).
Given the limited available data, treatment needs to be in-
dividualized in conjunction with Allergy and Immunology col-
leagues. Figure 4 shares our proposed personal approach to
treating patients with CVID.

Figure 4. Proposed treatment algorithm for patients with CVID. CVID, common variable immunodeficiency; GI, gastrointestinal; SIBO, small intestinal
bacterial overgrowth.
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Unfortunately, IBD-like disease or CVID enteropathy/colitis
may not respond well to standard IBD therapy, and there are
concerns regarding an increased risk of infection with the use of
these medications (20,67). Thiopurines have been used with in-
consistent results. They are generally believed to be safe because
they do not affect standard T-cell and B-cell function tests at the
low doses used to treat IBD and IBD-like disease (7). Because
there are no current guidelines for the treatment of CVID or its
related complications, determining which agent to use can be
challenging, but treating gastroenterologists should routinely
evaluate response to therapy and continue to trial alternate agents
for control of disease because patients often require an in-
dividualized approach (66).

There have been several reports showing the success of anti-
TNF agents in patients with CVID with IBD-like manifestations,
some of whom were steroid resistant (68,69). There are also re-
ports of combination therapy with azathioprine and anti-TNF
agents leading to successful control of symptoms (70). While
there is a known increased risk of infection, particularly with
Mycobacterium tuberculosis and other granulomatous infections,
associated with the use of anti-TNF agents in the general pop-
ulation (71,72), there does not seem to be a higher rate of these
complications in patients with CVID. Case reports of use of
anti-TNF therapy in patients with CVID for GI and other gran-
ulomatous complications have noted clinical response without
significant infections reported (68,73–76). Therefore, while vig-
ilance and monitoring for infection is warranted when using an
anti-TNF agent, a history of CVID should not deter gastroen-
terologists from using these agents in this population.

In 2017, the first report of ustekinumab use for effective
treatment of refractory CVID enteropathy was reported (77). In
this case report, a 46-year-old man with CVID had received in-
travenous IG replacement therapy, mesalamine, budesonide,
methylprednisolone, granulocyte colony-stimulating factor,
azathioprine, infliximab, and adalimumab with incomplete re-
sponses and had required 3 intestinal resections. He was started
on ustekinumab, and his disease had remained under control on
ustekinumab for more than 2 years during report.

More recently, the IgG1 monoclonal antibody targeting the
a4b7 integrin, vedolizumab, has been used to treat noninfectious
GI enteropathy associated with CVID. Vedolizumab prevents
leukocyte adhesion with endothelial surfaces, reducing T-cell
trafficking into the GI tract. Although there were concerns that
using this mechanism of action may worsen the CVID because
the drug blocks ingress of regulatory T cells into the mucosa, the
use of this agent is appealing because it is gut selective and should
not significantly increase the risk of infectious complications.
Expression of a4b7 positive T cells in the peripheral blood of
patients with CVID was compared with that of healthy donors
with results showing an increased percentage of a4b7 positive
memory CD4 positive T cells in patients with CVID, but no
difference in patients with CVID with or without GI complica-
tions (78). In 2017, in a letter to the editor reported on 3 anti-TNF
naive patients withCVID and gut inflammationwhowere treated
with vedolizumab demonstrated effectiveness of vedolizumab in
achieving clinical and endoscopic remission in 2 of the 3 patients
(79,80). In 2020, vedolizumab was used in a patient with CVID
and intestinal enteropathy (affecting small bowel only) whose
symptomswere steroid dependent and had failed to improvewith
thiopurine monotherapy. Vedolizumab quickly resulted in en-
doscopic and histologic improvement on duodenal biopsies (80).

Similarly, a case series of 2 patients with steroid-resistant CVID
enteropathy yielded clinical remission after vedolizumab in-
duction (81). Conversely, a recently published case series of 7
patients with CVID and severe enteropathy demonstrated that
the use of vedolizumabwas not helpful inmost patients described
in this case series with only 1 patient having sustained improve-
ment and 3 with acute decompensation after induction therapy
(27). Lack of response was attributed to underlying genetic
factors.

CONCLUSION
CVID is not only associated with increased infectious compli-
cations. Most patients have concomitant noninfectious mani-
festations, which can affect any organ system. Up to half of the
patients with CVID have GI manifestations causing chronic en-
teropathy mimicking celiac disease and IBD, among other con-
ditions. Although clinically and endoscopically these conditions
mimic other GI diseases, there are certain histologic features such
as paucity or absence of plasma cells and follicular lymphoid
hyperplasia and a high frequency of CD81 T-cell infiltrates that
help to make a distinction between CVID-related disease and
other conditions. Noninfectious complications of CVID are as-
sociated with an increased morbidity and mortality. Treatment
may be challenging with limited benefit from Ig therapy alone.
Many patients with CVID require treatment with immunosup-
pressive therapies to control GImanifestations.Multidisciplinary
care between immunologists, gastroenterologists, and nutrition-
ists is key in the management of patients with CVID with non-
infectious GI manifestations.
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67. Malesza IJ, Malesza M, Krela-Kaźmierczak I, et al. Primary humoral
immune deficiencies: Overlooked mimickers of chronic immune-
mediated gastrointestinal diseases in adults. Int J Mol Sci 2020;21(15):
5223.

68. Chua I, Standish R, Lear S, et al. Anti-tumour necrosis factor-alpha
therapy for severe enteropathy in patients with common variable
immunodeficiency (CVID). Clin Exp Immunol 2007;150(2):306–11.

69. Arieira C, Dias de Castro F, Moreira MJ, et al. Common variable
immunodeficiency-associated inflammatory enteropathy: The new era of
biological therapy. GE Port J Gastroenterol 2018;25(6):322–6.

70. Vázquez-Morón JM, Pallarés-Manrique H, Martín-Suárez IJ, et al.
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