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Renal Disease in Common Variable Immunodeficiency—
Case Report and Literature Review
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ABSTRACT

Kidney problems are not commonly associated with common variable immunodeficiency
(CVID). We present the first report of a child with CVID and steroid-responsive nephrotic
syndrome and review the published literature on renal disease in CVID. Survey studies sug-
gest that renal disease has a prevalence of 2% among CVID patients. Acute renal failure
from IVIG therapy, nephrotic syndrome from secondary amyloidosis, and kidney dysfunc-
tion from granulomatous interstitial nephritis appear to be directly related to CVID or its
treatment, while additional information will be needed to make causal connections between
CVID and other reported renal diseases including the current case.

INTRODUCTION

COMMON VARIABLE IMMUNODEFICIENCY (CVID) is a heterogeneous primary immunodeficiency disorder
characterized by low levels of serum immunoglobulins and impaired antibody responses. It is the sec-

ond most common primary immunodeficiency disorder with a prevalence of 1:25,000.1 Although approxi-
mately 10% of CVID patients have specific monogenetic defects affecting lymphocyte function, the patho-
genesis of CVID in most cases is unknown.1,2 Renal disease is not commonly associated with CVID.
Concerns about kidney function typically arise only with the potential risk for acute renal insufficiency from
treatment with intravenous immunoglobulin (IVIG), a complication that occurs in up to 13% of patients re-
ceiving these preparations.3 We present the first reported case of a child with CVID who developed steroid-
responsive nephrotic syndrome and review published literature pertinent to the development of kidney dis-
eases in this disorder.

CASE REPORT

A 12-year-old male presented with a 1-month history of progressive swelling around his eyes, abdomen,
and legs. His medical history was notable for multiple episodes of otitis media, sinusitis, and pneumonia.
He was found to have CVID at age 11 years during a hospitalization for pneumococcal pneumonia and sep-
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sis. A urinalysis performed 4 months earlier was dipstick negative for blood and protein. His medications
included amoxicillin–clavulanic acid and monthly infusions of IVIG. There was no family history of renal
or immunologic disease. On physical examination, his height was 145.5 cm (25th %ile), weight 56 kg (90th
%ile) and blood pressure 125/72 mmHg (90%ile for age, sex, and height). Periorbital and pretibial edema
were noted.

His urine was yellow with 3� protein and no blood by dipstick; microscopic urinalysis showed occa-
sional granular and hyaline casts. His urine protein/creatinine ratio was 8.2 (normal �0.2). Blood tests re-
vealed normal serum electrolytes with BUN 16 mg/dL and creatinine 0.5 mg/dL. His serum albumin con-
centration was 1.1 g/dL (normal 3.5–5 g/dL) and C3 complement level 157 mg/dL (normal 80–175 mg/dL).
Hypercholesterolemia was not documented, but he satisfied all other criteria for Nephrotic syndrome (edema,
hypoalbuminemia, and nephrotic range proteinuria).

A percutaneous renal biopsy was performed. Paraffin sections for routine light microscopy were stained
with H&E, PAS, Jonas (BM stain), Masson (for Collagen), Congo Red (for amyloid), and Brown-Brenn
stain (for bacteria). Fourteen glomeruli were found on the H&E section. Two were segmentally sclerosed
and one globally sclerosed while the remaining 11 appeared normal or slightly enlarged with increased num-
bers of mesangial cell nuclei (Fig. 1). Tubular epithelial cells frequently contained lipid vacuoles. Tubular
atrophy and associated lymphocytic infiltration was most prominent in areas containing the three sclerotic
glomeruli. Plasma cells, eosinophils, and granulomas were not identified in the interstitium. Vessels were
unremarkable. PAS stain showed slight focal increased mesangial prominence. Congo Red stain and Brown-
Brenn stains were negative for amyloid and bacteria, respectively. Direct immunofluorescence was per-
formed with FITC-labeled antibodies to IgG, IgM, IgA, C3, Kappa, Lambda, and C1q. Five glomeruli were
examined and were negative for IgM, IgA, C3, and C1q; IgG was present in a continuous finely granular
pattern along the glomerular capillary wall (2�) and in paramesangial regions (1�). Examination of four
nonsclerotic glomeruli by electron microscopy shows foot process fusion and no evidence of electron dense
deposits (Fig. 2). The final pathologic diagnosis was considered most consistent with minimal change
nephrotic syndrome with focal glomerulosclerosis and focal tubulointerstitial inflammation. No explanation
for the IF IgG is available.

Treatment with prednisone was initiated and after 2 weeks of daily therapy, his nephrosis remitted. Pred-
nisone was then tapered and discontinued with no recurrence of his nephrotic syndrome or proteinuria af-
ter 2 years of follow-up.
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FIG. 1. H&E stain of glomeruli showing increase in mesangial cell nuclei.
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DISCUSSION

Renal involvement in CVID is rare. In a nationwide survey of primary immunodeficiency disorders in
Sweden, Fasth identified 10 children with CVID, one of whom had “chronic glomerulonephritis.”4 Cun-
ningham-Rundles reported only one case of renal disease (“interstitial nephritis”) in her analysis of 103
adults and children with CVID.5 In a larger survey of 240 adults with CVID, five patients were identified
with associated renal diseases including two with “chronic renal failure,” two with “nephritis,” and one with
“nephrotic syndrome.”6 Additional details about these affected patients were not provided. Taken together,
these studies suggest that renal disease has a prevalence of 2% among patients with CVID.

A Medline database search from 1950 through 2006 revealed only 10 reports of patients with CVID and
kidney disease. One case involved a 15-year-old female with chronic renal failure and CVID retrospectively
discovered when numerous infectious complications arose after renal transplantation.7 Native kidney pathol-
ogy showed chronic interstitial changes and nephrosclerosis consistent with end-stage renal disease and
therefore the cause of her renal failure and potential relationship to CVID could not determined.

Four cases of interstitial nephritis with CVID have been published. Kano et al.8 reported a 31-year-old
woman with CVID who developed a debilitating noninfectious protein-losing enteropathy and an electrolyte-
wasting nephropathy. Biopsies of intestine and kidney revealed interstitial infiltration predominantly com-
posed of CD8� T-lymphocytes. Clinical improvement was noted with fasting and total parenteral nutrition
and subsequently with corticosteroid therapy after reintroduction of enteral feeds. Although approximately
10% of CVID patients develop inflammatory bowel disease, there have been no additional reports of asso-
ciated interstitial nephritis, and this relationship may therefore be coincidental.1,9

A peculiar form of noncaseating granulomatous interstitial nephritis has been described in three adult pa-
tients with CVID and renal insufficiency.10–12 Marked improvement in kidney function occurred with cor-
ticosteroid therapy in all three cases. Although a systemic granulomatous form of CVID resembling sar-
coidosis is well recognized, isolated kidney involvement is extremely rare, and may well represent a unique
renal lesion in CVID.1,9 It should be noted, however, that granulomatous interstitial nephritis has also been
reported in the setting of drug-induced renal insufficiency,13 and that at least one of these three patients
was receiving antibiotics at the time kidney disease was discovered.

In terms of glomerular disease, Kotilainen et al.14 reported a 49-year-old female with an 18-year history
of CVID who developed nephrotic syndrome from AA or secondary amyloidosis. Recurrent infections due
to inadequate treatment with intramuscular gamma globulin therapy were regarded as the cause for the de-
velopment of amyloidosis. With institution of high-dose intravenous immunoglobulin therapy, her renal
function stabilized and her proteinuria was markedly reduced. The authors note that of 18 previously re-
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FIG. 2. EM Photo shows foot process fusion and no electron dense deposits. (Tissue was removed from paraffin for
EM study, causing some holes to appear.)
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ported cases of amyloidosis in patients with hypo- or agammaglobulinemia, six presented with nephrotic
syndrome and most occurred before the introduction of intravenous immunoglobulin.

There have been only two reports of glomerulonephritis in patients with CVID. The first was a 22-year-
old male with a 16-year history of CVID who developed gross hematuria and was found to have membra-
noproliferative glomerulonephritis, type I.15 The second was a 33-year-old female with a 17-year history
of CVID who presented with hematuria and renal insufficiency and found to have a mesangial immune
complex glomerulonephritis.10 In both cases, the authors suggest that an autoimmune process or incipient
systemic lupus might be responsible given the relatively high frequency of autoimmune disorders, particu-
larly cytopenias, in CVID.9 However, neither patient had detectable antinuclear antibodies; and in all cases
of lupus-associated CVID reported to date, systemic lupus was present for an average of 7 years before the
later appearance of CVID.16 Therefore, the development of glomerulonephritis in these two patients may
be coincidental.

Likewise, it is not possible to determine a causal connection between steroid-responsive nephrosis and
CVID in the current case. There have been no previous reports of CVID patients with idiopathic nephrotic
syndrome, and its cause remains unknown, although evidence suggests it may be a primary T-cell disorder
with production of circulating permeability factors that alter normal glomerular podocyte function.17 Nev-
ertheless, the current case demonstrates that a glomerular lesion resembling minimal change nephrosis can
occur in CVID patients, and that corticosteroid therapy can be efficacious. Prompt recognition and man-
agement of nephrotic syndrome in CVID is particularly important because excessive urinary immunoglob-
ulin losses will increase susceptibility to bacterial infections and likely blunt the effectiveness of IVIG ther-
apy.

In summary, it appears that the kidney is rarely affected during the course of CVID. Acute renal failure
from IVIG therapy, kidney dysfunction from granulomatous interstitial nephritis, and nephrotic syndrome
from secondary amyloidosis appear to be directly related to CVID or its treatment. Closer attention to and
more reports of kidney involvement in this disorder will be needed to clearly define the renal manifesta-
tions and complications of CVID.
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