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Background: Immunoglobulin A deficiency (IgAD) is the most common form of primary
immunodeficiency in western countries. It can be associated with the development of
autoimmune diseases both in adults and in children even though the exact pathophysiology
is not fully defined.

Case Presentation: We report here a case of a young patient who developed nephrotic
syndrome secondary to membranoproliferative glomerulonephritis associated with the incidental
finding of I[gAD. We began corticosteroid therapy and angiotensin-converting enzyme inhibitor,
and we observed partial remission of the nephrotic syndrome after about nine months; none-
theless, in the following follow-up visits, a progressive decline of renal function was found.
Conclusion: Our case extends the spectrum of hitherto described glomerulonephritides
associated with IgAD which were described until now.
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Introduction

Selective IgAD is the most common primary immunoglobulin deficiency in western
countries. It can be associated with the development of autoimmune diseases being
more prevalent among adults though the exact pathophysiology is not fully defined. In
this paper, we report the case of a young patient suffering from nephrotic syndrome
secondary to membranoproliferative glomerulonephritis associated with IgAD. To the
best of our knowledges, this is the first report of such association in a young adult.

Case Presentation

On December 2013, a 19-year-old man was referred to our Unit due to the sudden
development of nephrotic syndrome manifesting with leg edema and ascites. Blood
arterial pressure was 140/70 mmHg, heart rate 70 bpm, and body weight 74.5 kg.
Renal ultrasound showed kidney enlargement and cortical hyperechogenicity.
Laboratory tests revealed reduced renal function (serum creatinine 1.5 mg/dL, urea
38 mg/dL), hypoproteinemia (4.1 g/dl), hypoalbuminaemia (1.96 g/dL), and dyslipi-
demia (total cholesterol 290 mg/dL, triglycerides 250 mg/dL). Urinalysis documented
heavy proteinuria (300 mg/dL) with microhematuria and leucocyturia. Immunological
investigations showed an isolated reduction of complement factor (C) 3 (26.7 mg/dl)
and of immunoglobulin (Ig) G (447 mg/dL) and IgA (<7.8 mg/dL); C4, IgM, IgG
subclasses, and IgE in the normal range; negative search for ANA, ENA, c-ANCA,
p-ANCA, thyroid peroxidase, thyroglobulin antibodies, HBV and HCV serologic
analyses. We kidney biopsy that revealed
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membranoproliferative glomerulonephritis (Figure 1) asso-
ciated with a marked immunostaining positivity for C3 in
a diffuse granular manner and mild mesangial segmental
focal total IgG positivity. The patient was treated with
methylprednisolone, 60 mg i.v. for 1 week, followed by
64 mg per os, and with the angiotensin-converting enzyme
inhibitor (ACE]) lisinopril (20 mg/day), until February 2014,
when he was readmitted due to weight gain (79 kg). We
resumed methylprednisolone iv therapy for 7 days, followed
by methylprednisolone 32 mg per os. During hospitalization,
normalization of kidney function was achieved (serum crea-
tinine 1.1 mg/dL, serum urea 35 mg/dL) with persistence of
proteinuria (dipstick 300 mg/dL). Partial remission was
observed in June 2014, and methylprednisolone therapy
was gradually tapered until suspension in September 2014.
Molecular analyses of the complement CFH, CFI, MCP, C3,
CFB genes were also performed. As regards to factor
H (which is composed of 20 SCR, Short Consensus
Repeat), mutation screening was carried out by next-
generation sequencing: no mutations were identified in any
SCRs 1-20, in the gene promoter or in the signal peptide. As
regards factor B, screening for mutations by next-generation
sequencing was carried out in the 18 exons that make up the
CFB gene and no mutation was identified. Regarding factor
I, screening was conducted in the 13 exons that make up the
CFI gene and no mutation was identified, as was found for
the 41 exons that make up the C3 gene.

From December 2014 until September 2016, at follow-up
checks we found normal kidney function (creatinine 1.2 mg/
dL, urea 32 mg/dL), mild hypoproteinemia (6.2 g/dL), a mild

Figure | Kidney biopsy performed in 2013. Marked mesangial proliferation and
diffuse simplification of the glomeruli. Hematoxylin eosin, x20.

C3 reduction (78.6 mg/dl), and proteinuria (30-50 mg/dL).
At that time the patient was on therapy with ACEi only.

In October 2016, we again observed reduced kidney
function (creatinine 1.5 mg/dL, urea 26 mg/dL) associated
with an increase in proteinuria (at dipstick, 150 mg/dL),
hypoproteinemia (5.9 g/dL) and C3 reduction (79 mg/dL).
Thus, in the light of these data, methylprednisolone 32 mg
per os was started again, and gradually tapered until
August 2017. However, despite the steroid therapy, we
observed a further deterioration of kidney function (creati-
nine values progressively increasing from 1.5 mg/dl to
2.2 mg/dl) associated with persistence of proteinuria and
C3 reduction. Hence, we readmitted our patient and in
January 2019 performed a second kidney biopsy (Figure
2), which disclosed disease progression with presence of
sclerosis (4/14 glomeruli) and a marked diffuse immunos-
taining positivity for C3, like the previous biopsy. Electron
microscopy confirmed the diagnosis of membranoprolifera-
tive glomerulonephritis (Figure 3). We decided to restart
methylprednisolone therapy 32 mg, which the patient con-
tinued for six months before it was progressively reduced
until definitive suspension. The latest kidney function values
show creatinine 2.5 mg/dL, proteinuria (100 mg/dl).

Since this was a retrospective case report in which the
patient was not identified, the requirement for institutional
approval to publish the case details was waived. Written
informed consent from the patient for publication of the
study was obtained.

Figure 2 Kidney biopsy performed in 2019. Glomerular enlargement with marked
mesangial proliferation and diffuse lobular simplification of the glomeruli. Compared
to the first biopsy, the glomeruli showed an accentuated lobular configuration and
tubulointerstitial damage (tubular atrophy and fibrosis and inflammation).
Hematoxylin eosin, x10.
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Figure 3 Kidney biopsy performed in 2019: electron micrograph showing an
extensive circumferential electron-dense deposits (asterisks), and visceral epithelial
foot process efficement (arrows). Scale bar 2.7 um.

Discussion
IgAD is defined as serum IgA levels below or equal to
7 mg/dL in subjects older than 4 years after exclusion of
other causes of hypogammaglobulinemia and in the pre-
sence of normal serum levels of IgG and IgM." IgAD can
be primary or secondary to several conditions (drugs,
infections, chromosopathies, monogenic diseases) which
were however reasonably excluded in the case reported.
IgA deficiency patients are often asymptomatic and diag-
nosis is incidental. However, the defect may be asso-
ciated with respiratory and gastrointestinal tract
infections, malignancies (particularly of gastrointestinal
tract and lymphoid) and autoimmune diseases.'
Autoimmunity is more prevalent in adults (median age
29 years) and in females. There is reported to be an
increased percentage of autoantibodies in children suffer-
ing from IgAD without necessarily any clinical
manifestations.” However, preexisting selective IgAD
significantly contribute to the development of two differ-
ent autoimmune disorders (type 1 diabetes, Guillain-
Barré syndrome) complicating SARS-Cov-2 infection.’
Moreover, Naito et al observed that the frequency of
selective IgAD has a strong positive correlation with the
prevalence of COVID-19 per population.*

Our discussion focuses on kidney diseases, especially

glomerular diseases, associated with IgAD.

IgAD and Glomerulonephritis in
Children and Adolescents

In children and adolescents, there are few reports about
glomerulonephritis and IgAD. Liu et al described a child
with nephrotic syndrome secondary to diffuse and general-
ized mesangiopathic glomerulonephritis and a medical his-
tory of asthma, chronic otitis media and IgAD.” Kawasaki
et al described a child suffering from nephrotic syndrome
secondary to diffuse membranous glomerulonephritis stage
1 and IgAD.® Ichikawa et al reported a probably multimodal
autoimmune disorder producing juvenile alopecia, autoim-
mune encephalitis (Rasmussen syndrome) and membranous
nephropathy, based on congenital IgAD.” Again, Martini
et al reported the case of a 9-year-old girl with clinical
signs and symptoms resembling Henoch-Schonlein syn-
drome and IgAD, the renal biopsy indicating mesangial
proliferative glomerulonephritis with diffuse granular depos-
its of C3 on immunofluorescence without IgA. However, the
authors believed that this case represented an unusual variant
of acute post-streptococcal glomerulonephritis characterized
by mild systemic vasculitis.®

Recently, Di Genova et al reported 2 cases of children
suffering from nephrotic syndrome and IgAD, not biopsied
due to ethical issues associated with severe relapses during
corticosteroid therapy. However, these patients obtained
a positive outcome with human monoclonal anti-CD20
antibodies (rituximab and ofatumumab, respectively).”
The most recent case refers to a 5S-year-old girl with
selective IgAD and membranoproliferative glomerulone-
phritis related to streptococcal infection and treated with
benefit multidrug therapy.'”

IgAD and Glomerulonephritis in
Adults

The association between glomerulonephritis and IgAD is bet-
ter documented in adults. It is supposed that IgAD, which
predisposes to infections, may contribute to the onset of glo-
merulonephritis, especially in chronic infectious patients."’
There are also reports of elevated levels of circulating immune
complexes containing IgG and IgM, which may mediate some
cases of vasculitis. A review by Huang et al reported 18 cases
of glomerulonephritis associated with IgAD: the most com-
mon renal pathology associated with IgAD is mesangioproli-
ferative glomerulonephritis.'> Camilleri et al reported the case
of a 59 years old woman with IgAD associated with
oligoarthritis
immune complexes.'> John et al reported a case of

and  glomerulonephritis mediated by
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mesangioproliferative glomerulonephritis in a 55-year-old
woman with IgAD and serum antinuclear antibodies who
presented with nephrotic syndrome without a diagnosis of
systemic lupus erythematosus.'* Also described is a case of
anti-neutrophil cytoplasmic antibody (ANCA)-associated glo-
merulonephritis in a Japanese woman who had been diag-
nosed with IgAD 12 years previously; however, the patient
had also been diagnosed with generalized epilepsy and
received phenytoin and valproic acid for at least 15 years,
which are known to cause IgAD."”

The pathogenesis of glomerular diseases in IgAD is still
poorly understood. In our case, we did not find direct evi-
dence of a pathogenic linkage between IgAD and membra-
noproliferative glomerulonephritis. One may only speculate
on an association with circulating immune complexes, which
are present in 50-60% of patients with selective IgAD."®

Conclusions

As far as we know, there is one sole case in the literature
reporting an association between immunoglobulin defi-
ciency and a mesangiocapillary glomerulonephritis pat-
tern: this is a 55-year-old man presenting with a fainting
attack.'” By contrast, our patient presented only IgAD,
IgG reduction being related to nephrotic syndrome. Our
patient has no causes of secondary IgAD; moreover, we
twice sampled IgA titers, in 2013 and 2019, and we found
them very low on both occasions. He had a mild response
to corticosteroid therapy but no infectious diseases during
this therapy, as one might expect due to IgAD.

Disclosure
The authors report no conflicts of interest in this work.
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