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Case Report

Evolution of IgG Subclass Defi ciency into Common 
Variable Immunodefi ciency in a Child with Pulmonary 

Interstitial Glycogenosis

Alan P. Knutsen, M.D., and Bradley A. Becker, M.D.

We present a 5-year-old boy who initially presented during infancy with pulmonary interstitial glycogenosis 
(PIG) and recurrent sinopulmonary infections. At 3.5 years old, IgG-2 subclass defi ciency associated with low 
IgA level and selective antibody defi ciency was diagnosed. Subsequently, the immune defi ciency evolved into 
common variable immunodefi ciency (CVID). This is the fi rst case reported of the association of PIG and CVID. 
In children with PIG who have recurrent infections, associated immunodefi ciency should be suspected.

Introduction

Antibody deficiencies of IgG subclass defi ciency, selec-
tive antibody defi ciency (SAD), selective IgA defi -

ciency (SIgAD) and common variable immunodefi ciency 
(CVID) form a spectrum of B-cell immunodefi ciencies.1–4 
IgG-2  subclass defi ciency is defi ned as a subnormal IgG-2 
level that may be an isolated fi nding or present in combi-
nation with IgG-4 and/or IgA defi ciency.2–10 Because IgG-2 
is responsible for the antibody responses against polysac-
charide capsular antigens, IgG-2 defi cient patients are at 
increased risk for infections with Streptococcus pneumoniae, 
Hemophilus  infl uenzae type B (HiB), and Neisseria meningitidis. 
IgG-2 subclass defi ciency is one of the most frequently iden-
tifi ed disorders in patients with recurrent infections. IgG-2 
defi ciency may resolve with age, or in a minority of patients, 
may progress to CVID. Sinopulmonary infections, including 
sinusitis, otitis, and bronchitis predominate; however, more 
severe infections, such as pneumonia and meningococcemia 
have been described. In this report, we describe a boy who 
initially presented in infancy with pulmonary interstitial 
glycogenosis (PIG) and then developed IgG-2 defi ciency, low 
IgA level, and impaired antibody responses to polysaccha-
ride antigens, which later evolved into CVID.

Pulmonary interstitial glycogenosis is a recently described 
variant of neonatal interstitial lung disease (ILD) that was 
fi rst described in 2002.11–14 Similar to other forms of neona-
tal ILD, PIG typically presents in the fi rst month of life with 

tachypnea and hypoxia associated with diffuse intersti-
tial pulmonary infi ltrates on chest radiograph. In PIG, lung 
biopsy reveals enlarged interstitial cells containing excessive 
cytoplasmic glycogen with little or no infl ammation. The 
 etiology of PIG is unknown, although a developmental abnor-
mality of pulmonary mesenchymal cells may be present.11–14 
The prognosis for PIG is generally favorable.11 Canakis et al.12 
reported that six of seven infants showed clinical resolution 
and radiographic improvement. Onland et al.14 reported that 
with two infants with PIG who were treated with corticoster-
oids had a favorable outcome. Pulmonary interstitial glycog-
enosis has been described in monozygotic identical twins, 
suggesting the possibility of an underlying genetic defect.12 
To our knowledge, immunodefi ciency has not been previ-
ously reported in children with PIG.

Case Report

The patient is a 5-year-old boy who developed tachypnea, 
hypoxia, and respiratory distress shortly after his term birth. 
Lung biopsy performed at 5 weeks of age revealed intersti-
tial lung disease (ILD) with a predominately mononuclear 
and lymphocytic infi ltrate. A repeat pathology examina-
tion of biopsy specimens with periodic acid Schiff stain-
ing revealed fi ndings consistent with PIG (Fig. 1). He was 
treated with oral corticosteroids and his respiratory status 
improved. After a few weeks he was weaned off oxygen. He 
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was subsequently maintained on inhaled budesonide and 
did fairly well from a respiratory standpoint. Beginning in 
the fi rst year of life, he developed frequent recurrent infec-
tions that included otitis media, sinusitis, and pneumonia as 
well as poor weight gain. Immune evaluation at 3.5 years of 
age revealed normal serum IgG and IgM, but low IgA and 
IgG-2 levels and poor antibody responses to unconjugated 
pneumococcal and conjugated HiB consistent with IgG-2 sub-
class defi ciency (Table 1). T-, B- and NK cells as well as naïve 
CD4+CD45RA+ T cell numbers and percentages were nor-
mal. IVIG therapy was initiated which resulted in a marked 
reduction in infections and improvement in weight gain. His 
respiratory status remained stable on inhaled budesonide. 
He was then changed to subcutaneous gammaglobulin 
(SCGG), which he received at home. The family subsequently 
stopped the SCGG, and the child was briefl y lost to follow-
up before representing at 5.5 years of age with a history of 
recurrent pneumonia. Computerized tomography scan of 
the chest during this admission revealed development of 
left lower lobe bronchiectasis. Re-evaluation of his immune 
system at 5.5 years demonstrated hypogammaglobulinemia 
(IgG 187 mg/dL, IgA < 6 mg/dL), poor antibody responses 
to tetanus toxoid, HiB, and unconjugated pneumococcal 
vaccines, decreased percentages and numbers of B cells, and 
absent (0%) CD27+ memory B cells and CD27+IgD-switched 
B cells, consistent with CVID. T cells numbers and function 
were normal. Intravenous gammaglobulin was reinitated at 
high-dose, ~800 mg/kg/month, because of the bronchiecta-
sis. This was subsequently changed to SCGG, ~240 mg/kg/
weekly. The patient has received gammaglobulin therapy 
for 21 months and has remained free of infections. In addi-
tion, the patient improved globally with improved weight 
gain and increased activity. The bronchiectasis has been 
stable with no worsening but no improvement. Pulmonary 
function studies have been normal.

Discussion

In our patient at 3.5 years old, the IgA and Ig-G2 levels 
were decreased and was associated with impaired antibody 
responses to polysaccharide antigens. SIgAD is character-
ized by decreased IgA <5 mg/dL with normal IgG and IgM 
levels and normal IgG antibodies to protein and polysaccha-
ride antigens.3 Patients with SIgAD are susceptible to pri-
marily recurrent upper respiratory tract infections with the 
lower airway spared. However, Bjorkander et al.15 reported 
that patients with SIgAD that had recurrent pulmonary 
infections and bronchiectasis also had impaired antibody 
responses to S. pneumoniae. Selective impairment to bacterial 
polysaccharide antigens with normal serum immunoglobu-
lins and IgG subclasses is also seen in SAD.1,4,16 The natural 
history of SAD in younger children is that the majority “out-
grow” their immunodefi ciency,16 as may occur in IgG-2 sub-
class defi ciency. However, in older children (>6 years old) 
and adults, SAD often persists. Furthermore, there is con-
cern that SAD or IgG subclass defi ciency may evolve into 
CVID.2,17 CVID is characterized by decreased IgG and IgA 
levels with normal or decreased IgM levels; IgG antibodies to 
both protein and polysaccharide antigens are decreased.1 We 
also examined CD27+ memory B cells and IgM-IgD-CD27+ 
switched B cells in our patient. In CVID there is a defective 
terminal differentiation of IgG antibody secreting switched 
B cells,18–25 which may also be seen in SAD.26 In SIgAD, IgA+ 
B cells are present but there is defective terminal differen-
tiation into IgA-secreting immunoblasts. In our patient, 
CD27+ memory B cells were absent when he was diagnosed 
with CVID; unfortunately, they were not measured earlier. 
Recently, Castigli and Geha 27 identifi ed that a genetic muta-
tion of transmembrane activator and calcium-modulator 
and cytophilin ligand interactor accounts for some patients 
with CVID and SIgAD.

FIG. 1. Lung biopsies from 
patient were consistent with 
pulmonary interstitial glyco-
genolysis. Light microscopy 
revealed alveolar septa that 
were thickened by a popula-
tion of cells with oval nuclei 
and clear cytoplasm that con-
tains PAS-positive, diastase 
digestible material (glycogen). 
Electron microscopy revealed 
that ultrastructurally these cells 
contained cytoplasmic pools of 
monoparticulate glycogen.
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The relationship of PIG and B-cell immunodefi ciency is 
unknown. Pulmonary interstitial glycogenosis is thought to 
represent a developmental delay of pulmonary mesenchy-
mal cells.11–14 We have also identifi ed one other child with 
SAD and PIG. The association with CVID and SAD raises the 
theoretical possibility of a more widespread cellular develop-
mental abnormality. Although there is no known physiologic 
link between pulmonary mesenchymal cells and humoral 
immune system development, these two separate cell lines 
may have a common feature of maturational delay.

In summary, we report a child who initially present with 
PIG and subsequently developed CVID. This report suggests 
that in children with PIG and signs and symptoms of recur-
rent infection, there may be a concomitant B-cell immuno-
defi ciency such as SAD or CVID.
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