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Case Report

A case of tubulointerstitial nephritis in IgG4-related systemic disease
with markedly enlarged kidneys
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Abstract
IgG4-related systemic disease, including autoimmune pan-
creatitis, is a multi-organ disorder characterized by elevated
serum immunoglobulin G4 (IgG4) concentration and IgG4-
positive plasma cell infiltration. We report the case of a
67-year-old man with IgG4-related tubulointerstitial
nephritis, presenting with markedly enlarged kidneys and
renal dysfunction. The serum IgG4 level was elevated with
4200 mg/dl and pathological examination revealed patchy,
clearly fringed areas of IgG4-positive plasma cell infiltra-
tion and advanced fibrosis in the renal parenchyma, perire-
nal tissue and lymph nodes. With oral prednisolone at a
dose of 60 mg daily, a contraction of the kidneys and an
improvement of renal function were observed. No recur-
rence of the disease was observed during the reduction of
prednisolone to 2 mg daily over 4 years.
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Introduction

IgG4-related systemic disease, a recently proposed clinical
entity that is characterized by high serum immunoglob-
ulin G4 (IgG4) level and massive tissue infiltration of
IgG4 positive plasma cells [1,2], has been shown to af-
fect several organs. Autoimmune pancreatitis (AIP) is the
best-documented cause of this clinical entity [1,3]. AIP
has been reported to cause multiple extra-pancreatic le-
sions [4], sometimes with renal involvement [5–8]. Re-
cently, nephropathies without AIP have also been reported
[2,9].

Correspondence and offprint requests to: Naobumi Mise, Department of
Nephrology, Mitsui Memorial Hospital, 1 Kanda-izumi-cho, Chiyoda-ku,
Tokyo 101-8643, Japan. Tel: +81-3-3862-9111; Fax: +81-3-3862-7765;
E-mail: misenn@mitsuihosp.or.jp

Case report

In January 2004, a 67-year-old man with type 2 diabetes
mellitus was referred to our department due to bulky
tumour-like appearance of both kidneys detected by ul-
trasound. He had been found to have an asymptomatic
polyclonal hypergammaglobulinaemia 7 years earlier. CT
scan demonstrated markedly enlarged kidneys with irregu-
lar contrast staining, retroperitoneal fibrosis and cervical,
mediastinal and paraaortic lymph node swelling (Figure 1).
There was no morphological abnormality in the pancreas.
A subsequent MRI confirmed the CT findings. Cervical
lymph node and open renal biopsies were performed.

In the renal tissue, light microscopic examination showed
massive infiltration of lymphocytes and plasma cells with
extensive fibrosis and tubular atrophy in the interstitium
(Figure 2). Interestingly, the cellular infiltration was ob-
served in a patchy form, and the affected area and normal
parenchyma were clearly separated. Glomeruli were almost
normal. There were no findings of diabetic nephropathy.
Marked lymphoplasmacytic infiltration with extensive fi-
brosis was also observed in the lymph node and the perirenal
tissue. The infiltrated cells showed no dysplastic changes,
and Castleman’s disease was clinically excluded.

At first, we did not initiate therapy, because the serum
creatinine concentration (Cr) at referral was 1.3 mg/dl and
remained stable for several months. However, renal function
deteriorated gradually from Cr 1.3 mg/dl to 2.1 mg/dl over
6 months and he was re-admitted to our department. Urinary
testing on admission showed only slight proteinuria without
haematuria. Blood tests revealed elevated serum total pro-
tein of 11.2 g/dl and decreased albumin of 3.2 g/dl. HbA1c
was 5.6%. Serum C3, C4 and total serum haemolytic ac-
tivity (CH50) were decreased to 43 mg/dl, 2 mg/dl and
12 U/dl, respectively. ANA was positive with a titre of
1:40. Hypergammaglobulinaemia persisted with the ele-
vated serum IgG level of 7380 mg/dl (IgG4 of 3160 mg/dl),
IgA 145 mg/dl and IgM 72 mg/dl. With these pathologi-
cal and serological findings, IgG4-related systemic disease
was suspected, although there was no immunohistochem-
ical confirmation. We therefore started prednisolone at a
dose of 60 mg daily. This therapy effectively improved
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Fig. 1. CT imaging at referral. (A) Both kidneys were markedly enlarged
and showed irregular contrast staining. The pancreas was normal morpho-
logically. (B) A paraaortic low-density area was considered to be retroperi-
toneal fibrosis.

renal function with creatinine falling to 1.1 mg/dl, reduced
the renal size, lymphadenopathy, retroperitoneal fibrosis
and lowered the serum IgG level to the normal range. Pred-
nisolone was gradually tapered to 2 mg daily over 4 years
and no recurrence was observed during the observation
period.

Subsequent immunohistochemical examination revealed
abundant IgG4-positive plasma cells in the renal, perirenal
and lymph tissue (Figure 2), which confirmed the diagnosis
of an IgG4-related systemic disease.

Discussion

IgG4-related systemic disease is characterized by (1) el-
evated serum IgG4 concentration, (2) massive infiltration
of IgG4-positive plasma cells and extensive fibrosis in af-
fected organs and (3) favourable response to corticosteroid
therapy [1,2]. As the nomenclature is not established, this
disorder is also called IgG4-related disease, IgG4-related

Fig. 2. Microscopic findings of renal biopsy. (A) The affected area
had a patchy distribution and was clearly separated from normal renal
parenchyma (periodic acid Schiff staining, original magnification × 40).
(B) Extensive fibrosis with marked tubular atrophy and lymphoplasma-
cytic infiltration (Masson Trichrome staining, original magnification ×
200). (C) IgG4 positive plasma cell infiltration (immunohistochemistry,
original magnification × 1200).

sclerosing disease, IgG4-related plasmocytic disease, au-
toimmune multi-organ lymphoproliferative syndrome or
IgG4 positive plasma cell disease [2]. Recently, a new clin-
ical entity of IgG4-positive multi-organ lymphoprolifera-
tive syndrome (IgG4+MOLPS) has been proposed [10].
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The most well-documented form of this disorder is AIP
[1–3], also called sclerosing pancreatitis. AIP was as-
sociated with several extra-pancreatic lesions, such as
sclerosing cholangitis, retroperitoneal fibrosis, sclerosing
sialadenitis, swelling of lacrimal glands and lymphadenopa-
thy [4]. Recently, renal involvement of IgG4-related sys-
temic disease was reported with or without AIP [2,5–9].
Mikulicz’s disease, a sclerosing sialadenitis, has also been
considered to be involved in this entity [9,10], and a case of
Mikulicz’s disease complicated by tubulointerstitial nephri-
tis with IgG4-positive plasma cell infiltration has been re-
ported [9].

Renal lesions in IgG4-related sclerosing disease exhibit
several patterns. Two cases of tubulointerstitial nephritis
with AIP were reported in 2004 [5,6]. On the other hand,
tumour-like focal masses have been described [2,7]. More-
over, retroperitoneal fibrosis with hydronephrosis has also
been considered as another renal manifestation in this disor-
der [2]. In microscopic examinations, the affected renal area
has demonstrated focal lymphoplasmacytic sclerosing le-
sions with IgG4-positive plasma cells, similar to AIP [2,8],
and often clearly separated from the normal parenchyma.
This characteristic tendency of focal demarcation is ob-
served at a microscopic level, even when the macroscopic
examination shows the diffuse distribution [2,8]. Indeed,
in the present case, the renal lesion was first recognized
as tumour-like on ultrasound. Later, bulky enlargement of
bilateral kidneys was observed by CT and MRI. Histologi-
cally, a lesion demonstrating patchy distribution and a clear
demarcated area of infiltration with IgG4-positive plasma
cells was observed. These findings suggest that focal mul-
tiple lymphoplasmacytic infiltrations might either unite or
expand, and finally form a diffuse or tumour-like lesions
during the progression of the disease. In addition, the un-
derstanding of these characteristics is helpful for the correct
diagnosis of IgG4-related systemic disease and unnecessary
nephrectomy can be avoided. Indeed, AIP is often misdiag-
nosed as pancreatic carcinoma, and one previous case has
been reported of the renal lesion with AIP mimicking renal
metastasis of pancreas carcinoma [7].

It has been reported that corticosteroid therapy is effec-
tive in IgG4-related systemic disease [1,2]. In treating the
nephropathy, oral prednisolone at 40–60 mg daily has often
been used as the initial therapy and achieved favourable
responses [7–9]. In the present case, prednisolone was also
effective, as in previous reports, and marked improvements
of renal function and morphology were observed. There is

no consensus as to the maintenance dose of steroid or long-
term prognosis, but our case showed no recurrence of the
disease with a staged reduction of prednisolone, from 60 mg
to 2 mg daily over 4 years.

In summary, we describe a case of renal involvement in
IgG4-related systemic disease with lymphadenopathy and
retroperitoneal fibrosis, but without AIP. Patchy, clearly de-
marcated lymphoplasmacytic infiltrations with extensive
fibrosis were observed on microscopic examination, al-
though the radiographic imaging showed bulky enlarge-
ment of both kidneys. This case may be helpful in the
diagnosis and the understanding of the pathophysiology of
IgG4-related systemic disease.
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