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Abstract
We report a case of IgG4-related disease presenting both tubulointerstitial nephritis
and retroperitoneal fibrosis causing acute renal failure in a 63-year-old male. He was
admitted to our hospital because of acute renal failure requiring emergent hemodialysis. Computed tomography showed a soft-tissue density mass with an irregular
border in the retroperitoneum. The mass involved bilateral ureters and had caused
acute renal failure by bilateral hydronephrosis. Because of a history of uveitis and
high IgG4 levels, we considered a diagnosis of retroperitoneal fibrosis, IgG4-related
disease. Kidney biopsy revealed IgG4-related kidney disease with interstitial nephritis. After relief of urinary obstruction by inserting ureteral catheters into the bilateral
ureters, renal function recovered.
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1. Introduction
IgG4-related disease (IgG4RD) is a relatively rare autoimmune disorder associated with
elevated serum IgG4 concentration, lymphoplasmacytic infiltrate of IgG4-positive
plasma cells, and storiform fibrosis in various organs including the kidneys and retroperitoneum [1]. We present a case of IgG4RD presenting both tubulointerstitial nephDOI: 10.4236/ojneph.2016.63011
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ritis and retroperitoneal fibrosis causing acute renal failure.

2. Case Report
A 63-year-old male, who was diagnosed as having uveitis in another ophthalmological
clinic, was admitted to our hospital because of acute renal failure. He also documented
fatigue and dysuria. He had no particular prior medical history. On admission, laboratory tests showed deterioration of renal function (BUN, 68.5 mg/dL; creatinine, 6.1
mg/dL; estimated glomerular filtration rate (eGFR), 8 mL/min/1.73m2), increased serum total protein, proteinuria (2.54 g/day) and negative for hematuria in urinalysis
(Table 1). Urinary N-acetyl-beta-D-glucosaminidase (NAG) and beta 2-microglobulin
Table 1. Laboratory data.
(CBC)

Result

Reference

(Immunity)

Result

Reference

WBC

8030/μL

3500 - 9700/μL

IgG

2442 mg/dL

820 - 1740 mg/dL

RBC

414 × 10 /μL

438 - 577 × 10 /μL

IgG4

240 mg/dL

4 - 108 mg/dL

Hb

13.4 g/dL

13.6 - 18.3 g/dL

IgA

491 mg/dL

90 - 400 mg/dL

Plt

18.6 × 10 /μL

14.0 - 37.9 × 10 /μL

IgM

73 mg/dL

31 - 200 mg/dL

ANA

(−)

(−)

ESR

53 mm/hr

<15 mm

4

4

4

4

(Coagulation)
PT-INR

1.08

0.90 - 1.13

APTT

55.1 sec

26.0 - 38.0 sec

(Biochemistry)

ACE

7.7 U/L

7.0 - 25.0 U/L

MPO-ANCA

(−)

(−)

TP

8.6 g/dL

6.5 - 8.2 g/dL

PR3-ANCA

(−)

(−)

Alb

4.1 g/dL

3.7 - 5.5 g/dL

Anti-GBM

(−)

(−)

T-Bil

0.3 mg/dL

0.3 - 1.2 mg/dL

Cryoglobulins

(−)

(−)

AST

9 IU/L

10 - 40 U/L

C3

113 mg/dL

80 - 140 mg/dL

ALT

7 IU/L

5 - 45 U/L

C4

27.0 mg/dL

11.0 - 34.0 mg/dL

LDH

153 IU/L

120 - 245 U/L

CH50

41 IU/mL

30 - 45 IU/mL

T-Cho

130 mg/dL

150 - 219 mg/dL

(Urinalysis)

TG

51 mg/dL

50 - 149 mg/dL

pH

6.0

7.380-7.460

Amy

73 IU/L

39 - 134 U/L

Up

(2+)

(−)

BUN

68.5 mg/dL

8.0 - 20.0 mg/dL

Ub

(3+)

(−)

Cr

6.10 mg/dL

0.65 - 1.09 mg/dL

NAG

9.1 U/L

0.0 - 10.0 U/L

UA

9.6 mg/dL

3.6 - 7.0 mg/dL

β2MG

491 μg/L

<250 μg/L

Na

136 mEq/L

135 - 145 mEq/L

K

5.9 mEq/L

3.5 - 5.0 mEq/L

Cl

110 mEq/L

98 - 108 mEq/L

Ca

9.1 mg/dL

8.6 - 10.2 mg/dL

IP

4.8 mg/dL

2.5 - 4.5 mg/dL

CRP

0.37 mg/dL

<0.30 mg/dL

HbA1c

5.20%

4.6% - 6.2%
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levels were 9.1 U/L and 491 μg/L, respectively. C-reactive protein was 0.37 mg/dL and
erythrocyte sedimentation rate was 53 mm/1h. Serum IgG level was high (2442 mg/dL),
whereas serum levels of IgA and IgM were within normal limits (491 mg/dL and 73
mg/dL, respectively). Further analysis of IgG subclasses revealed a high IgG4 level (240
mg/dL). Serum angiotensin-converting enzyme (ACE) was 7 U/mL. There was no hypocomplementemia (C3, 113 mg/dL; C4, 27.0 mg/dL; CH50, 41 U/mL). Anti-nuclear
antibody, myeloperoxidase anti-neutrophil cytoplasmic antibody (ANCA), proteinase-3
ANCA, anti-glomerular basement membrane antibody, and serum cryoglobulins were
within normal ranges. A physical examination revealed no significant abnormalities.
His chest and abdomen were intact and edema was not seen in his extremities. Computed tomography scanning showed a soft-tissue density mass with an irregular border
in the retroperitoneum. The mass involved bilateral ureters and had caused bilateral
hydronephrosis leading to acute postrenal failure (Figure 1). Because of a history of
uveitis and high IgG4 levels, we considereda diagnosis of retroperitoneal fibrosis. Ga
scintigraphy revealed no radionuclide uptake (Figure 2). Salivary gland biopsy showed
no significant abnormalities. Kidney biopsy showed diffuse lymphoid infiltration and
fibrosis. Furthermore, immunohistochemistry showed that 20% - 30% of the plasma
cells were IgG4-positive. In absolute numbers, >10 IgG4+ plasma cells were seen per
HPF (Figure 3). Based on the results of a renal biopsy, the patient was diagnosed
ashaving IgG4-related kidney disease (IgG4RKD). Because of acute renal failure, emergent hemodialysis was performed. After relief of urinary obstruction by inserting ureteral catheters into the bilateral ureters, renal function recovered (Figure 4). Oral prednisolone was administered at a dose of 40 mg daily, and serum IgG4 level improved

(a)

(b)

(c)

Figure 1. Computed tomography showed a soft-tissue density mass with an irregular border in
the retroperitoneum (a)-(b). The mass involved bilateral ureters and had caused bilateral hydronephrosis (c).
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Figure 2. Ga scintigraphy revealed no radionuclide uptake.

(a)

(b)

(c)

Figure 3. The infiltrate was predominantly composed of lymphocytes and plasma cells ((a), hematoxylin and eosin staining). Collagen fibers encircled the inflammatory cells ((b), Masson
trichrome staining). The IgG4/IgG-positive plasma cell ratio was 20% - 30%. In absolute numbers,
>10 IgG4+ plasma cells were seen per HPF. IgG is depicted in blue and IgG4 is depicted in brown
((c), IgG immunostaining).
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Figure 4. Clinical course.

gradually to 16.1 mg/dL. He is followed up carefully and currently continued prednisolone thereafter on a tapering dose.

3. Discussion
IgG4RD is a multi-organ disorder characterized by infiltration of IgG4-positive plasma
cells in various organs with a high level of serum IgG4. The disorder was first reported
in 2001 in patients with autoimmune pancreatitis [2] and was subsequently confirmed
in other organs including the salivary glands, hepatobiliary tract, lymph nodes, lungs,
retroperitoneum and kidneys. IgG4RKD was first reported in 2004 as a tubulointerstitial nephritis associated with autoimmune pansreatitis [3] [4]. IgG4RKD mainly manifests as plasma cell-rich tubulointerstitial nephritis (TIN) with increased IgG4+ plasma
cells and fibrosis. In a study of 153 patients with suspected IgG4RD, retrospectively
collected from multiple medical centers in Japan, 23 patients (15 percent) were identified with TIN secondary to IgG4RD, all but one of whom (96 percent of TIN patients)
exhibited involvement of other organs [5]. The mean age at diagnosis of the reviewed
cases was 65 years, and 73% - 87% of the patients were men [6]. Patients with IgG4RD
have an increased prevalence of allergic rhinitis and bronchial asthma [7], therefore it
may be allergic diathesis. The natural history of IgG4RD has not been well-defined, but
in patient with IgG4RD, the incidence of malignancies is higher than that in the general
population [8]. Many cases were reported in Japan, where diagnostic guidelines for
IgG4RKD were proposed in 2011. The proposed five conditions are 1) presence of kidney damage, as manifested by abnormal urinalysis or urine markers and/or decreased
kidney function with elevated serum IgG level, hypocomplementemia, or elevated serum IgE level; 2) abnormal renal imaging findings consisting of multiple low density lesions on enhanced computed tomography, diffuse kidney enlargement, hypovascular
solitary masses in the kidney, or hypertrophic lesions of the renal pelvic wall without
irregularity of the renal pelvic surface; 3) serum IgG4 level exceeding 135 mg/dL; 4)
renal histology showing either dense lymphoplasmacytic infiltrating IgG4-positive
90
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plasma cells (>10 HPF) and/or an IgG4/IgG positive plasma cell ratio >40% or characteristic storiform fibrosis surrounding nests of lymphocytes and/or plasma cells; and 5)
extrarenal histology showing dense lymphoplasmacytic infiltration with infiltrating
IgG4-positive plasma cells >10 HPF and/or an IgG4/IgG positive plasma cell ratio <
40%. The diagnosis is classified into three stages—definite, probable, and possible—
according to the combinations of the above conditions. In the diagnostic criteria, abnormal renal imaging findings are essential for making a definitive diagnosis. In the
present case, to diagnosis definitively, we had collected first from a salivary gland,
however, it couldn’t diagnose. Kidney biopsy, therefore, was needed. All of these conditions, including imaging showing low-density lesions, pathologic examinations showing characteristic changes, and elevated serum IgG4, led to a definitive diagnosis of
IgG4RKD [9]. Since IgG4RD cannot be diagnosed by any single test, we rely on a combination of histologic, clinical, radiographic, and laboratory findings [10]. To our
knowledge, there are only a few case reports of IgG4RKD with both tubulointerstitial
nephritis and retroperitoneal fibrosis with acute bilateral obstructive uropathy [1]
[11]-[14].

4. Conclusion
We experienced a case of IgG4-related disease presenting both tubulointerstitial nephritis and retroperitoneal fibrosis causing acute renal failure. A renal biopsy should be
considered to make a definitive diagnosis of IgG4RKD.
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