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Primary immunodeficiency diseases (PID)

include about 400 distinct disorders, more than

350 genetically defined

Predominantly antibody deficiencies (PADs)

account for 57% of all PID patients and about

70% in adult patients

The most frequent symptomatic PAD in adult

patients is Common Variable Immune

Deficiencies



Diagnostic criteria:

• reduction of IgG and IgA serum levels and/or IgM (>2SD)

• impaired antibody production in response to pathogens

• recurrent infections, polyclonal lymphoproliferation,
autoimmune cytopenias and/or granulomatous disease

• exclude T cell defects

• exclude second causes

Prevalence: 1:10000/1:100000

Peak of incidence between second and third decade of life

CVID is a diagnosis of 

exclusion

Common Variable Immunodeficiency (CVID)

Predominantly antibody deficiencies (PADs)

Complex clinical phenotypes
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CVID: genetic background

Few monogenic forms have been identified 

The genetic cause could be established in <10% of cases of CVID 



Jolles . JACI Pract. 2013

Clinical manifestations
Non-infectious complications



• Bronchiectasis

• Interstitial lung 

diseases
• ITP

• AIHA 

• Evans 

syndrome 

• Lymphoproliferation

• Lymphadenopathy

• Lymphoma

• Granulomatous 

disease

• Malignancy

• Chronic (autoimmune) 

enteropathy

• IBD – like disease

• Gastritis

• Pernicious anemia

• Abnormal FLT

• NRH

• PBC

• Portal hypertension

60-70%

9-20%

10%

20-30%

10-20%

8-22%

About 20 to 25% of CVID subjects have at the onset or later, 
a number of associated clinical co-morbidities

Non-infectious complications



Liver Involvement in PAD

Two general concepts:

1. Liver involvement in PAD is a matter of relative recent interest; very

scarce literature and poor scientific evidences are available on this topic



Liver in CVID

Liver disease concomitant to CVID

• HBV HCV infection

• Alcohol related liver disease

• NAFLD/NASH

Liver disease specific of CVID

• NRH

• Idiopathic liver disease

• Liver granulomatosis



Nodular Regenerative Hyperplasia

• First defined by Steiner in 1959

• Condition characterized by diffuse benign transformation of the
hepatic parenchyma into small regenerative nodules distributed evenly
throughout the liver with minimal or no fibrosis in the perisinusoidal
or periportal areas

• NRH is just one of the causes of NCPIH

• It is present in different systemic pathologies but is generally
considered the most typical form of liver involvement in up to 10% of
CVID patients



NRH pathogenesis

• NRH represent an hystological abnormality related to an intra-

hepatic vasculopathy

• It is characterized by an alteration in microvascular perfusion

leading both to hepatocyte injury and regeneration

• The regeneration results in the development of characteristics

hepatocyte nodules, that compress surronding hepatic

parenchyma as well as the portal and central veins potentially

causing perisinusoidal fibrosis and portal hypertension leading

to esophageal varices and splenomegaly



Gut-Liver Axis

Some of the histopathological changes

associated with NRH in CVID patients, as T-

lymphocyte infiltrates and/or granuloma, may

represent a response to microbial

translocation.

Microbial translocation is the transfer of

commensal microbial products from the

intestinal lumen into systemic circulation in

the absence of overt bacteremia.

Although the extent of potential damage to

intestinal epithelial barrier in CVID is

currently unknown, CVID patients may have

increased intestinal permeability resulting

from the typical CVID-related enteropathy.



Association with Enteropathy

Inflammatory changes found in liver often resemble

those observed in individuals with chronic

inflammation of the gut.

In a small group of CVID patients with evidence of

liver inflammation, intestinal inflammation was

found.

Consistent with this hypothesis, different studies

demonstrated signs of microbial translocation and

microbial translocation-related immune activation in

CVID patients, as elevated plasma concentration of

lipopolysaccharide (LPS), and soluble CD25

(sCD25).

Possible association between impaired intestinal

permeability and liver disease in CVID patients.



Diagnosis and Follow-up of Nodular

Regenerative Hyperplasia in CVID

• Biochemical Profile (AST, ALT, ALP, GGT, bilirubin, platelet count)

• Ultrasound with Portal system Doppler Mild hepatomegaly

• Liver Biopsy: Gold standard but…….infectious risk, thrombocytopenia



Asymptomatic

FLT elevation

Liver damage related to CVID
Difficult diagnosis!

Imaging

Biopsy????



• Diagnosis must be histologically confirmed (histopathological
changes consistent with NRH are found in a subset of patients with
normal liver imaging).

• Liver biopsy is an invasive procedure, generally performed only in the
presence of clinical and laboratory liver damage: significant
underestimate in studies not primarily intended to investigate liver
pathology

• Liver biopsy is a pivotal tool to identify the cases of NRH associated
with a more significant inflammatory infiltrate and to guide the
decision to start an immunosuppressive treatment



Is there any 
alternative to the 
biopsy?

Validated Features

Fibroscan®

Non validated features



Liver and immune-dysregulation

• CVID patients with NRH are more likely to present immune-
dysregulation related complications

• NRH was significantly associated with autoimmune cytopenias,
polyclonal lymphoproliferation and diffuse granulomatous disease.

• No association was found with organ specific autoimmune conditions



THERAPEUTIC PERSPECTIVES

• Chronic liver inflammation may cause a progressive disruption of
liver function that is not improved by immunoglobulin replacement
therapy

• Corticosteroids, alone or in combination with immunomodulators
should be used in case of granulomas

• LT is the only therapeutic approach that has the potential to provide a
long-term survival advantage



Gastrointestinal involvement in CVID

• Infectious (Giardia, Campylobacter, Norovirus, bacterial overgrowth)

• Inflammatory (celiac-like enteropathy, microscopic colitis, ulcerative colitis, Crohn

disease)

• Autoimmune (pernicious anemia, achlorhyidia)

• Malignancy (stomach and bowel cancer, lymphoma)



Celiac-like CVID enteropathy

Jorgensen S. et al. Am J Gastroenterol. 2016

• 30-60% of CVID patients

• Wide spectrum of clinical presentation

• No association with DQ2/DQ8

• No response to gluten-free diet

• Variable response to immunosuppression



• Prevalence 2-13%

• Poor response to conventional therapies

• Efficacy of anti TNFα therapies

Inflammatory bowel disease (IBD) in CVID



• Watery diarrhea in two thirds of patients

• Abdominal pain in more than half of cases.

• Weight loss and reduction of mean body mass index (<20)

• Half of patients had evidence of malnutrition

Symptoms related to GI involvement



• Upper and lower gastrointestinal endoscopy with biopsies

• Abdomen ultrasound

• Stool culture and Fecal calprotectin

• Proteins and fat-soluble vitamins

• Electrolyte imbalance

Enteropathy in CVID: Diagnosis



• Gluten-free Diet

• First line treatment: oral steroids (budesonide or temporarily, systemic 
steroids) 

• AZA

• TNF-antagonists, infliximab as well as adalimumab

• In severe cases of malabsorption total parenteral nutrition may be 
required

• Elimination of bacterial overgrowth with oral antibiotics may be useful

Enteropathy in CVID: Treatment
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Italy: 455 CVID patients

The risk for NHL and Hodgkin’s lymphoma (HD) was increased by
14.3- and 12.5-fold, respectively. The risk for gastric cancer was
increased by 6.4-fold

Cancer diagnosis – n. % All

n. 455

Female

n. 235

Male

n. 220

n. % n. % n. %

Non-Hodgkin lymphomas 33 7.3 15 6.4 18 8.2

Hodgkin lymphomas 5 1.1 2 0.9 3 1.3

Large Granular Lymphocytic Leukemia 5 1.1 3 1.3 2 0.9

Other blood cancer 3 0.7 1 0.4 2 0.9

Gastric cancer 25 5.5 9 3.8 16 7.1

Colorectal cancer 10 2.2 4 1.7 6 2.7

Breast cancer 10 2.2 10 4.3

Thyroid cancer 6 1.3 3 1.3 3 1.3

Lung cancer 4 0.9 2 0.9 2 0.9

Liver cancer 4 0.9 2 0.9 2 0.9

Uterus, body 4 0.9 4 1.7

Uterus cervical 3 0.7 3 1.3

Prostate cancer 3 0.7 3 1.3

Pancreas cancer 3 0.7 2 0.9 1 0.4

Kaposi sarcoma 1 0.2 0 - 1 0.4

Others 13 3.5 7 3.0 6 2.7
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Italy: CVID survival

Only patients scored as stage I had a better survival (> 24 months)

in comparison to patients scored as stage III-IV

Gastric cancer was the

leading cause of death

due to malignancy in

CVID.



Age distribution of patients with chronic 

gastritis
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Gastric cancer: warning for early diagnosis

Typical histology

lymphoid aggregates

granulomas,

increased intraepitelial lymphocytes,

intestinal metaplasia

atrophic gastritis

Italian guidelines

Gastric endoscopy is recommended once a year

A rigorous endoscopic follow-up is needed in CVID patients irrespective of the 

gastrointestinal symptoms



Gender Female 

Age at CVID diagnosis 

(years)

46

Clinical manifestations Autoimmune thrombocytopenia, 

polyclonal lymphoproliferation (splenomegaly) 

Immunoglobulin serum

levels at diagnosis

IgG 112 mg/dl 

IgA < 7 mg/dl

IgM < 5 mg/d

Age at gastrointestinal

disease (years)

50

Gastrointestinal

manifestations

Watery bloody diarrhea (10–12 times a day) 

Intermittent fever 

Weight loss (15.5% from baseline body weight)

IgG serum levels (on 

replacement therapy)

680 mg/dl

Gastroscopy and ileo-

colonoscopy

Histopathological findings

Erythematous gastric antral mucosa with multiple

microerosions, ileal erosions

Gastric antrum: moderate active chronic inflammation

with H. Pylori infection

Descending duodenum: villous atrophy and T-

lymphocytic infiltrate

Colon and Ileum: lamina propria inflammatory

infiltrate, cryptitis, chronic granulation tissue

Case Report



Blood exams Anemia (Hb 7 gr/dl)

Thrombocytopenia (plts 65000/mmc)

Hypoproteinemia (total protein 4.9 gr/dl, albumin 2.6 

gr/dl)

Electrolyte imbalance (k+ 3.2 mmol/l)

CRP (2.3 md/dl)

Stool exams Fecal calprotectin: 165 microgr/g

Cultures for bacteria and parasites: negative

Diagnosis Crohn disease and HP moderate active chronic gastritis

Treatments Glucocorticoids+Mesalazine

clarithromycin/metronidazole/omeprazole/amoxicillin

Total parenteral nutrition

Albumin replacement

Blood transfusion

Somatostatin

Loperamide

Infliximab + Glucocorticoids + salicylate

Empiric large spectrum antibacterial and antifungal

therapy

Outcome Death



Summary

On the basis of severity of liver and gastrointestinal involvement we suggest to perform
abdomen ultrasound scan and upper endoscopy with biopsies once a year also in 

patients with immune dysregulation




