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Congenital nephrotic syndrome and agammaglobulinemia: A therapeutic
dilemma

The primary immunodeficiency practice parameters outline use of receive immunoglobulin replacement to further decrease the risk of

gamma globulin as treatment for diseases of hypo- and agamma-
globulinemia. There is no consensus, however, on use of immu-
noglobulin replacement in secondary immunodeficiencies such as
protein-losing disease states. Congenital nephrotic syndrome is
an exceedingly rare disorder lacking data on comorbid conditions
such as agammaglobulinemia, although infection risk is known to
be high as serious bacterial infection was demonstrated in 85% of
a 41-patient cohort.1 Harris examined the use of intravenous
immunoglobulin (IVIG) in a congenital nephrotic patient and
showed that, within 30 hours, 55% could be found in the urine.2 A
review evaluating the use of IVIG in pediatric nephrotic syndrome
illustrated a significant benefit on preventing infection; however,
the quality and sample sizes of the reviewed studies were called
into question.3 IVIG treatments have even been shown to resolve
proteinuria and improve kidney function in 1 small cohort of
patients with congenital nephrotic syndrome secondary to diffuse
mesangial sclerosis.4 In adult-onset nephrotic syndrome, IVIG has
been shown to mitigate infections.5

Intravenous immunoglobulin use has been evaluated in other
protein-losing states. Studies have reported that IVIG can decrease
infections, resolve edema, and result in better overall clinical status
in patients with protein-losing enteropathy.6,7 Despite some of
these successful case reports, most reviews do not support the use
of IVIG in nephrotic syndrome given the expected quick urinary
losses.8e10 No studies, however, evaluate the use of subcutaneous
immunoglobulin infusions in this disease process. We report a case
of congenital nephrotic syndrome with agammaglobulinemia
and unsuccessful treatment with subcutaneous immunoglobulin
infusions.

A 1-month-old African American boy presented with increased
work of breathing and low oxygen saturations, as well as periorbital
edema.Evaluationwasnotable for a right-sidedpleural effusion, very
low serum protein (<2.8 g/dL) and albumin (1.6 g/dL), and large
proteinuria. The patient was diagnosed with congenital nephrotic
syndrome, with positive genetic analysis for a mutation in NPHS1
(nephrin gene), which is also known as the Finnish-type congenital
nephrotic syndrome.Duringthecourseofhisadmission, thepatient’s
immunoglobulin levels were IgG < 70 mg/dL, IgA < 15 mg/dL, and
IgM 24 mg/dL. Absolute lymphocyte count was in the low normal
range for age at 3,869 cells/mm3. Flow cytometry showed a normal
CD19þ cell count of 1,061 cell/mL and a low CD3þ cell count of 1,832
cells/mL. The patient was placed on antibiotic prophylaxis, but given
his agammaglobulinemia it was thought that the patient should
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infections. Because of previous reports of quick urinary losses of
IVIG,2 subcutaneous immunoglobulin (SCIG) was initiated. A dose of
1 gramperweekwas calculated based onHizentra dosing guidelines
and patient’s weight.

The patient had weekly subcutaneous infusions, with “trough”
levels obtained before each infusion. After his fourth subcutaneous
infusion, minimal improvement in serum immunoglobulin levels
was noted, and the infusion frequency was increased from weekly
to 3 times per week. Despite the increased frequency, trough levels
remained low. A “peak” level was obtained 12 hours after one of his
infusions that showed a detectable level of IgG (129 mg/dL). Before
starting immunoglobulin infusions, the patient had no documented
infections. Subsequently, 2 weeks after initiating SCIG, the patient
developed tachycardia, tachypnea, and fever to 104.8�F (40.4�C)
with positive blood cultures for extended-spectrum beta-lactamase
producing Klebsiella oxytoca from both Broviac lines. After initiating
antibiotics, the patient clinically improved and defervesced.

Given the lack of measurable improvement in immunoglobulin
levels and no significant change in his clinical status, immuno-
globulin replacement was discontinued. The patient’s nephrotic
syndrome continued to worsen. A few weeks after discontinuing
SCIG, he received a right nephrectomy. While recovering, he
developed respiratory syncytial virus bronchiolitis and was intu-
bated for pulmonary edema and respiratory failure. He was
managed with supportive care by the primary team and recovered
over a few days. Despite medical management, his proteinuria and
clinical status further deteriorated, resulting in left nephrectomy
and initiation of dialysis. At the present time, the patient is main-
tained on dialysis awaiting a kidney transplant. He has not expe-
rienced any significant infections after the second nephrectomy.
Additionally, his serum protein and albumin levels have normal-
ized, and he showed measurable response on vaccine titers.

Congenital nephrotic syndrome is a rare disorder; therefore few
studies or case reports describe the use of immunoglobulin
replacement in these patients. Antibiotic prophylaxis should
always be part of the patient’s regimen, as it was in this case;
however, the use of immunoglobulin replacement is not as certain.
Although subcutaneous replacement when compared with intra-
venous may provide a better steady-state and slower diffusion into
tissues through the lymphatic system, a dilemma remains as to
how tomeasure immunoglobulin levels or titrate dosing other than
through monitoring for clinical effect. Increased dosing of SCIG
beyond manufacturing recommendations, such as daily dosing, has
not yet been studied in the literature for infection prevention in this
subset of patients; however, given the extreme expense and
growing demand for pooled immunoglobulin therapy, the use of
SCIG in these patients may be limited. No data are available on the
pharmacokinetics and tissue distribution of immunoglobulins
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when given subcutaneously to a patient with hypogammaglobu-
linemia or agammaglobulinemia secondary to a protein-losing
disease. More studies are warranted to help protect this precious
resource.
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