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IgA Nephropathy Associated With Infliximab
Treatment in Patients With Crohn’s Disease:
Study of IgA1 and IgA2 Expression in Glomeruli
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Abstract

Background/Aim: It is well known that infliximab is an anti-tumor necrosis factor chimeric factor that is effective in
treating inflammatory bowel diseases, such as Crohn’s disease. Recently, there have been reports of new onset or flare-
ups of immunoglobulin A (IgA) nephropathy during infliximab therapy for Crohn’s disease. Inflammatory bowel
disease-associated IgA nephropathy has been associated with I[gA2; However, its activation by infliximab is still unknown.
Case Report: We report our experience with two patients who experienced acute exacerbations of pre-existing abnormal
urinalysis and renal dysfunction 1-18 years following infliximab treatment for Crohn’s disease. Renal biopsies at the time
of renal disease flare-up revealed IgA nephropathy in one patient and mesangial proliferative nephropathy in the other.
Immunostaining results showed no clear predominance of intraglomerular expression of IgA2, and the patient diagnosed
with IgA nephropathy entered remission with high dose methylprednisolone pulse therapy and oral corticosteroids,
without the need for tonsillectomy. In contrast, the patient with mesangial proliferative nephritis had many devastated
glomeruli, thus corticosteroids were not administrated, and the patient was followed up.

Conclusion: The clinical course of our patients, along with similar cases reported in the literature, indicates that
infliximab therapy for Crohn’s disease is linked to a relatively high risk of new-onset IgA nephropathy or disease
relapse. This report is notable because it is the first to compare the expression of IgA1 and IgA2 in glomeruli in
nephritis associated with infliximab therapy.
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Introduction been demonstrated to occur in association with

inflammatory bowel disease (IBD) (1). Crohn’s disease is a
Immunoglobulin A (IgA) nephropathy is one of the most  representative I1BD, and several previous reports have
common forms of chronic glomerulonephritis, and it has  shown that IgA nephropathy can be associated with
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Crohn’s disease. Several cytokines are involved in the
pathogenesis of Crohn’s disease, with tumor necrosis
factor-alpha (TNF-a) playing a particularly crucial role (2).
Therefore, infliximab, an antibody targeting TNF-q, is a
proven and well-established treatment for Crohn’s disease.
With the long-term use of infliximab therapy, a range of
adverse events has emerged. Among these, the new onset
or worsening of previously-diagnosed IgA nephropathy
has been reported, with Crohn’s disease being more
commonly associated than ulcerative colitis (3).

Although IgA2 may be involved in IgA nephropathy
associated with IBD, as IgA2 is the predominant IgA
subtype in the colon, IgA1 appears to be more involved in
the pathogenesis (4). Since the distribution of IgA1 and
IgA2 subtypes within the glomerulus in IgA nephropathy
associated with infliximab treatment has never been
reported before, this study is the first to clarify this point.

Case Report

Patients and ethics. All procedures involving human
participants in this study were conducted in line with the
ethical standards set by the institutional and/or national
research committee, as well as the 1964 Helsinki Declaration
and its subsequent amendments or equivalent ethical
guidelines. Written informed consent, including consent for
publication, was obtained from the patients. As the study
involved fewer than nine patients, an ethical review was not
necessary according to the institution's guidelines (Osaka
Medical and Pharmaceutical University). Data were collected
and analyzed retrospectively using electronic medical
records managed by the Department of Nephrology at Osaka
Medical and Pharmaceutical University Hospital. Data on
age, sex, laboratory data, and specific treatment for IgA
nephropathy were obtained from the electronic medical
records and kidney biopsy database.

Kidney biopsy and immunohistochemical staining. Kidney
specimens were obtained using a 16-gauge biopsy needle
(Boston Scientific, Boston, MA, USA). Specimens were
fixed in 10% formalin for the staining with Periodic acid-

Table L. Clinical data of case 1.

Laboratory data Reference values
Hemoglobin 11.0 13.0-16.6 (g/dl)
Hematocrit 30.6 40-50 (10*/p1)
BUN 31 8-20 (mg/dl)
Creatinine 2.38 0.65-1.09 (mg/dl)
Na 142 137-147 (mEq/1)
K 4.3 3.5-5.0 (mEq/1)
IgG 1,334 870-1,700 (mg/dl)
IgA 618 110-410 (mg/dI)
IgM 115 33-190 (mg/dl)
C3 120 80-140 (mg/dl)
C4 27 11-34 (mg/dl)
Urinalysis

Urinary protein (g/g creatinine) 0.88 <0.15
Urinary sediment examination

Red blood cell 84 <20 ul

Red blood cell casts 1 None

BUN: Blood urea nitrogen; Na: sodium; K: potassium; IgG:
immunoglobulin G; IgA: immunoglobulin A; IgM: immunoglobulin M;
C3: complement C3; C4: complement C4.

Schiff stains (PAS) and fixed in 2% glutaraldehyde for
electron microscopy. Pathological data were obtained
from kidney biopsy database. Immunohistochemical
staining was performed with antibodies specific to
IgA1(Santa-Cruz, Dallas, TX, USA) and IgA2 (Abcam,
Cambridge, UK) using an established avidin-biotin
detection method (Roche, Indianapolis, IN, USA).

Case 1. A 47-year-old Japanese man was referred to our
hospital with increased levels of serum creatine,
proteinuria, and microscopic hematuria. He had Crohn's
disease for 20 years, had been on infliximab for 18 years,
and his Crohn's disease was in remission. His past medical
history included hypertension, hyperuricemia, fatty liver,
and sleep apnea syndrome. His family history was
negative. The physical examination revealed a soft, non-
tender abdomen, with no palpable spleen, liver, or
kidneys. When he was admitted, he was afebrile. Table I
indicates the clinical data on admission. Upon admission,
the urinalysis indicated proteinuria of 0.88 g/g creatinine
(urine protein-to-creatinine ratio) and dysmorphic
microscopic hematuria. A renal biopsy was performed for
possible chronic glomerulonephritis. Light microscopy
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Figure 1. Microscopy findings of the renal biopsy. Increase in mesangial cells and mesangial expansion are present. (A) Case 1, (B) Case 2, Periodic

acid-Schiff staining was shown. Original magnification x400.

revealed increases in mesangial cells and mesangial
expansion in periodic acid-Schiff staining (Figure 1A).
Immunofluorescence showed deposits of IgG (-), IgA (1+),
IgM (%), C3 (1+), C1q (-) in mesangial lesions (Figure 2A).
Electron microscope study revealed high electron density
deposits in the mesangial area, leading to the diagnosis of
IgA nephropathy (Figure 3A). Immunohistochemistry of
IgA1 and IgA2 showed similar levels of expression in the
glomeruli (Figure 4A).

Case 2. A 48-year-old Japanese man was referred to our
hospital due to an increase in serum creatine and
microscopic hematuria. He had undergone surgery for
hemorrhoids 22 years ago and had intractable diarrhea
for the past 14 years. One year ago, a perianal abscess was
observed, and after close examination, Crohn's disease
was diagnosed, and infliximab treatment was started.
After treatment, his Crohn's disease was in remission.
His past medical history was glaucoma. His family
history was negative. The physical examination revealed a
soft, non-tender abdomen, with no palpable spleen, liver, or
kidneys. When he was admitted, he was afebrile. Table II

Table II. Clinical data of case 2.

Laboratory data Reference values
Hemoglobin 15.3 13.0-16.6 (g/dl)
Hematocrit 43.5 40-50 (104/ml)
BUN 16 8-20 (mg/dl)
Creatinine 1.14 0.65-1.09 (mg/dl)
Na 141 137-147 (mEq/1)
K 4.4 3.5-5.0 (mEq/1)
IgG 1,661 870-1,700 (mg/dl)
IgA 212 110-410 (mg/dl)
IgM 75 33-190 (mg/dl)
C3 82 80-140 (mg/dl)
C4 11 11-34 (mg/dl)
Urinalysis

Urinary protein (g/g creatinine) 0.13 <0.15
Urinary sediment examination

Red blood cell 33 <20 ul

BUN: Blood urea nitrogen; Na: sodium; K: potassium; IgG:
immunoglobulin G; IgA: immunoglobulin A; IgM: immunoglobulin M;
C3: complement C3; C4: complement C4.

indicates the clinical data on admission. Upon admission, the
urinalysis indicated proteinuria of 0.13 g/g creatinine (urine
protein-to-creatinine ratio) and dysmorphic microscopic
hematuria. A renal biopsy was performed for possible
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IgG

Figure 2. Immunofluorescence staining of the kidney biopsy. (A) Case 1: IgG (=), IgA (1+), IgM (#), C3 (1+), and C1q (-) dominant in mesangial lesions
(original magnification x400). (B) Case 2: IgG (%), IgA (1+), IgM (#), C3 (), and C1q (-) dominant in mesangial lesions (original magnification x400).
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Figure 3. Electron microscopy. (A) Case 1: High electron density deposits in the mesangial area (arrowheads) (original magnification x4,000). (B)
Case 2: Electron microscopy revealed mesangial cell proliferation (arrowheads) (original magnification x4,000).

chronic glomerulonephritis. Light microscopy revealed
increases in mesangial cells and mesangial expansion in
periodic acid-Schiff staining (Figure 1B). Immunofluo-
rescence showed deposits of 1gG (), IgA (1+), IgM (=), C3
(=), C1q (-) in mesangial lesions (Figure 2B). Electron
microscopy revealed mesangial cell proliferation, but the
high electron-density deposits in the mesangial area were
unclear, leading to the diagnosis of mesangial proliferative
glomerulonephritis (Figure 3B). Immunohistochemistry
revealed that [gA1 was predominantly stained positive over
IgA2 in the mesangial area (Figure 4B).

Discussion

Recently, a retrospective case-control study reported an
increased prevalence of inflammatory bowel disease (IBD)
in patients with IgA nephropathy (5). Additionally, in a
review of 23 patients with both Crohn’s disease and IgA
nephropathy, 17 were diagnosed with both conditions
simultaneously (6). Among these patients, 50% of patients
progressed to end-stage renal disease, while 25% of
patients with primary IgA nephropathy reached the same
stage (7). However, it remains unclear whether the activity
of IgA nephropathy is linked to the activity of
inflammatory bowel disease. In a study of patients with

active IgA nephropathy, around 25% of patients with
Crohn'’s disease exhibited signs of active inflammatory
bowel disease (IBD), while no ulcerative colitis patients
showed signs of active inflammation (8). Population-based
cohort studies in Sweden have found that patients with
IgA nephropathy are at an increased risk of developing
IBD both prior to and following the diagnosis of kidney
disease (9). Furthermore, studies have identified risk loci
associated with genes involved in intestinal mucosal
integrity and have discovered common risk alleles for both
IgA nephropathy and IBD (10).

The gut microbiome induces B cell activation through
B cell-activating factors, and this overstimulation leads to
a significant shift from IgA2 to IgA1 production (11).
Additionally, abnormal O-linked glycosylation of IgA has
been observed in patients with Crohn’s disease (12).
Indeed, in this study, the expression of IgAl in the
glomerulus was higher than that of IgA2.

More than 90% of serum IgA is IgA1 and plasma cells
derived from nasopharynx-associated lymphoid tissue
(NALT) produce mainly IgA1, while plasma cells derived
from gastrointestinal-associated lymphoid tissue (GALT)
produce equal amounts of IgA1 and IgA2 (13). The fact
that genes involved in intestinal immunity were listed as
candidate genes for the development of IgA nephropathy
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Figure 4. Immunohistochemical analysis for I[gA1 and IgA2 in kidney biopsy samples. (A) Case 1, (B) Case 2, representative immunohistochemistry of

IgA1 and IgA2.

and the lack of efficacy of tonsillectomy therapy suggests
that gastrointestinal tract-associated lymphoid tissue
(GALT) is also involved in the development of IgA
nephropathy (14). This is supported by the favorable
results reported in trials using intestinal selective steroids
in patients with IgA nephropathy (15).

An apoptosis inhibitor of macrophages and abnormal T
cells may also contribute to the pathogenesis of IgA
nephropathy. The disease is typically characterized by a
higher proportion of Th2 cells and a lower proportion of Th1

cells (16). Interleukin (IL)-4 is secreted by Th2 cells and
stimulates B cells to produce antibodies (17). Interestingly,
it has been shown that alpha-hemolytic streptococcal
stimulation of tonsillar mononuclear cells isolated from IgA
nephropathy patients increased interferon (IFN)-y and IL-4
concentrations in the culture medium (18).

Several cytokines including TNF-a plays a significant
role in developing chronic kidney disease and is an
important component of the Th1 cytokine cascade (19,
20). Therefore, chronic inhibition of TNF-a may induce a
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Th2 dominant status. It has been reported that the
combination of corticosteroid therapy and tonsillectomy
effectively reduces renal dysfunction and is well tolerated
without worsening Crohn'’s disease (17).

Conclusion

We report two cases of IgA nephropathy and mesangial
proliferative glomerulonephritis that developed after
infliximab treatment for Crohn's disease. The results of the
immunostaining analyses of the glomeruli did not clearly
demonstrate a predominance of IgA2 expression.
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