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Abstract
An 82-year old hadfor > 20 years chronic kidney disease (CKD) attributed 

to hypertensive nephrosclerosis.  Proteinuria and abnormalities of the urine 
sediment had been consistently absent and the rise in serum creatinine had 
been slow, with levels < 1.80 mg/dL for several years.  Then, serum creatinine 
rose to a peak of 2.83 mg/dL within three months, while urine findings remained 
unchanged and there were no clinical manifestations from other organs.  
Ultrasonographic study of the kidneys and urinary bladder was normal and 
volume replacement did not halt the progressive rise in serum creatinine.  
Serum IgG4 level was elevated and serum complement levels (both C3 and 
C4) were markedly depressed. Percutaneous kidney biopsy revealed both 
IgG4-related tubulointerstitial nephritis (TIN) and advanced chronic arterial and 
arteriolar sclerosis.  Treatment with oral prednisone led to rapid improvement of 
serum creatinine concentrations, which returned to 1.80 mg/dL in one month, 
and of serologies with decrease in serum IgG4 concentration and sustained 
normalization of the serum complement levels.  Development of IgG4-related 
TIN without radiographic or urinary changes in patients with preexisting CKD 
who had benign urinary sediment and no proteinuria, urinary tract obstruction, 
circulatory dysfunction or ingestion of nephrotoxic agents may lead to rapid 
deterioration of the renal function.  In these patients, timely diagnosis guided 
by kidney biopsy leads to appropriate treatment which may reverse the rapid 
deterioration of the renal function. 

Keywords: IgG4-related disease; IgG4-related tubulointerstitial nephritis; 
Hypertensive nephrosclerosis; Chronic kidney disease.

Patients with IgG4-RD have a predilection for forming 
mass lesions (pseudotumors) within organs, which can lead to 
misdiagnosis of cancer. IgG4-RD can also cause diffuse infiltrative 
lesions presenting without constitutional symptoms, which usually 
makes their diagnosis incidental and based upon radiographic 
finding or examination of pathological specimens. Spontaneous 
improvement is very rare, and the majority of cases show slow and 
indolent progression. Some patients have symptoms that overlap with 
allergic conditions, substantial elevation of serum IgE and peripheral 
eosinophilia. It is still unclear whether the disorder represents an 
autoimmune disease, chronic infection, or hypersensitive reaction. 
Familial cases are rare, and genetic studies of IgG4-RD are in their 
infancy. Small studies examining only Asian patients have implicated 
several HLA and non-HLA genes related to immune responses [13], 
but sufficiently powered search for genetic factors associated with 
susceptibility to known Th2 disorders and chronic inflammatory 
diseases has not been reported.  Studies about bacterial infection as a 
triggering factor [14,15] and subsequent molecular mimicry underlie 
the anticipated importance of human microbiome for development 
of IgG4-RD.The contribution of innate immune responses inducing 
the production of large amounts of IgG4 [16] is also increasingly 
recognized.IgG4 production is controlled primarily by T helper 
2 (Th2) cells and Th2-cell responses are predominantly activated 
at affected sites [17], possibly in conjunction with activation of 
regulatory T (Treg) cells.Autoreactive B cells and IgG4 autoantibodies 
play clearly an important role in IgG4-RD, but the antigen specificity 

Abbreviations 
IgG4-RD-IgG4-related disease; TIN-Tubulointerstitial Nephritis; 

MN-Membranous Nephropathy; CKD-Chronic Kidney Disease; 
CT-Computed Tomography; ANA-Antinuclear Antibodies; ANCA-
Antineutrophil Cytoplasmic Antibodies.

Background
IgG4-related disease (IgG4-RD) is a recently characterized 

disease entitycomprising many previously described syndromes.  
The common histological characteristics of these syndromes are 
tumefactive lesions, dense lymphoplasmacytic infiltrates rich in 
IgG4-positive plasma cells, storiform fibrosis, and elevated serum 
IgG4 concentration [1-4].  The serological hallmarks of this entity, 
seen in the majority of the cases but not in every case, are serum levels 
of IgG4 above the normal range [5,6] and low serum complement 
levels.  In one study with a small number of cases, serum complement 
levels reflected the level of activity of the disease, being low when the 
disease was active and returning to the normal range when the disease 
was inactive [7]. Criteria for the classification of a syndrome as IgG4-
RD and for differentiation of other similar syndromes have recently 
been published [8-11].  The criteria proposed for the diagnosis of 
IgG4-RD are serum IgG4 concentration > 135 mg/dL, IgG4-positive 
plasma cells representing > 40% of the IgG-positive plasma cells in 
lesions, and >10 IgG4-positive plasma cells per high power field in 
biopsies of diseased organs, including the kidneys [11].
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for the IgG4 antibody has not been defined. Potential autoantigens 
in glandular tissues include lactoferrin, carbonic anhydrases, and 
trypsinogens [18], but diagnostic and prognostic implications of 
serum IgG4 elevations at this point remain uncertain. For this 
reason, the diagnosis of IgG4-RD relies mainly on demonstration of 
characteristic histopathology and only secondarily on elevated serum 
IgG4/IgG ratio [18].  So far, there is no evidence to suggest that the 
IgG4-autoantibodies are directly pathogenic in IgG4-RD. This is in 
sharp contrast with certain immune-mediated conditions (pemphigus 
vulgaris and foliaceus, thrombotic thrombocytopenic purpura, and 
some cases of childhood membranous glomerulonephritis) in which 
autoreactive IgG4 autoantibodies induce direct damage by binding 
their cognate antigens [19].

Many IgG4 molecules in circulation consist of two different Fab 
arms making them “bi-specific” and functionally monovalent for a 
given antigen [20].  As a result, the circulatory IgG4 antibodies do 
not form immune complexes with antigens [20].  This makes them 
inefficient in phagocyte activation, antibody-dependent cellular 
cytotoxicity, andcomplement mediated damage.  Interestingly, 
despite the fact that IgG4 seems to be unable to fix complement, 
hypocomplementemia is frequently observed especially in IgG4-
related tubulointerstitial nephritis [21] and may precede worsening of 
the disease or improve with normalization of the serum complement 
[7].

The kidneys are one of the organs affected by IgG4-RD [21-
25].  The major histologicalform of IgG4-related renal disease is 
tubulointerstitial nephritis (TIN), also described as idiopathic 
hypocomplementemic TIN with extensive tubulointerstitial 
deposits [21-27].  IgG4-related TIN should be differentiated from 
granulomatosis with polyangiitis, Churg-Strauss syndrome, myeloma 
or lymphoproliferative disorders and rare forms of idiopathic 
hypocomplementemic TIN [28, 29].  IgG4-related TIN accounted for 
27% of 44 cases of “primary” tubulointerstitial nephritis in one study 
[30] and 38% of 34 cases in another study [31].  

The diagnosis of IgG4-related TIN is assisted by characteristic 
involvement in other organs, although the kidneys can be the only 
organ clinically involved, clinical features, serological findings and 
imaging techniques.  Clinical features include abnormal kidney 
function and abnormal urinalysis.  Serum creatinine level at the time 
of diagnosis varied between 0.67 and 6.87 mg/dL in a study of 23 
patients [21] and between 0.9 and 9.0 mg/dL in a study of 35 patients 
[26].  In serological studies, elevated total IgG level was found in 
100% [21] and 73% [26] of the cases, elevated IgG4 level in 100% [21] 
and 92% [26] of the cases, elevated serum IgE level in 57% [21] of the 
cases, hypocomplementemia in 70% [21] and 56% [26] of the cases, 
positiveantinuclear antibody [ANA] in 56% of the cases [21] and 
positive rheumatoid factor in 42% of the cases [21].  In another study 
of 16, patients with IgG4-related disease, elevated serum free κ light 
chain was found in 87% of the patients and elevated λ chains in 56%, 
while the κ:λ ratio was elevated in 44% of the cases [32].  Imaging 
abnormalities in the kidneys includemultiple small peripheral low-
density lesions on contrast-enhanced computed tomography(CT), 
diffuse enlargement of the kidneys, hypertrophic lesions of the 
renal pelvic wall, and hypovascular solitary kidney masses [4,33].  
Abnormal findings by imaging were detected in 70% [21] and 78% 

[26] of the patients with IgG4-related TIN.  

The histological finding establishing the diagnosis of IgG4-related 
TIN is a large number of IgG4 positive plasma cells. The histological 
features often include storiform fibrosis and immune complex deposits 
in the tubular basement membrane.  Interstitial fibrosis in kidneys 
of patients with IgG4-related TIN developing on the background of 
CKD can be the consequence of the primary renal disease causing the 
CKD.  TIN is associated with IgG4-RD in other organs in the great 
majority of the cases [21].  IgG4-related TIN can also exhibit immune 
complex deposits in the basement membrane of the tubules, while 
the glomeruli are spared in cases without membranous nephropathy 
[22].  The histological characteristic which allows differentiation 
between IgG4-related and idiopathic hypocomplementemic TIN is 
the presence of plasma-cell rich interstitial infiltrate.

Membranous nephropathy (MN)is the second most common 
histological form of renal involvement in IgG4-RD [34-37]. IgG4-
related MN is distinguished from the idiopathic variety by the fact 
the autoantibody involved in the pathogenesis of IgG4-related MN, 
although also an IgG4 molecule, is not directed against phospholipase 
A2 [34,36]. IgG4-related TIN and MN are found together in a number 
of patients [34,36].  Demographic and serological characteristics of 
patients with TIN only and those with TIN and MN are similar [38].  
Histological forms of renal disease less frequently associated with IgG4-
related disease include IgA nephropathy, membranoproliferative 
glomerulonephritis, endocapillary or mesangioproliferative immune 
complex glomerulonephritis and IgG4-related plasma cell arteritis of 
the renal vessels [23,39].

Sequential tests in patients with IgG4-related TIN show loss of 
renal function [4].  Urine findings are known to be important in the 
diagnosis of other parenchymal renal diseases.  The urine abnormalities 
reported in patients with IgG4-related TIN include proteinuria, not 
in the nephrotic range unless there is also membranous nephropathy, 
and hematuria [4].  However, urine abnormalities are frequently 
absent.  On repeated examinations of the urine in one series of 23 
patients with TIN, 8 subjects (34%) had no proteinuria and another 
7 subjects (30%) had proteinuria in only one of two urine specimens; 
in the same study, 15 subjects (65%) had no hematuria [21].  Pyuria 
and white cell casts, which are found in other varieties of interstitial 
nephritis, have not been reported.  IgG4-related TIN, can lead to end-
stage renal disease, but, unlike IgG4-related MN, responds usually 
to treatment with corticosteroids with improvement of the renal 
function despite the presence of interstitial fibrosis [40,41].  Several 
patients may have relapses, however [40,41].

The absence of characteristic urinary and imaging abnormalities 
complicates the diagnosis of IgG4-related TIN, especially when IgG4-
related manifestations from other organ systems are missing [42].  We 
present a patient with IgG4-related TIN, absence of urine or imaging 
abnormalities and no extrarenal manifestations attributable to IgG4-
related disease, who, in addition, carried for years the diagnosis of 
another renal disease causing chronic kidney disease (CKD) with 
no abnormalities in the urinalysis.  This patient illustrates the need 
for aggressive diagnostic approach in patients with CKD, sudden 
deterioration of renal function, absence of proteinuria and bland 
urine sediment.
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Case Presentation
An 82-year-old man underwent a percutaneous kidney biopsy.  

He had a history of hypertension for decades, radical prostatectomy 
18 years in the past for prostatic carcinoma, Gleason’s stage 5, stable 
Parkinson’s disease for 12 years, gastro-esophageal reflux for many 
years and coronary artery disease with a coronary artery bypass graft 
4 years in the past.  Abdominal CT scan for epigastric pain was normal 
eight years prior to the admission for kidney biopsy.  His serum 
creatinine levels were ≥ 1.3 mg/dL for >20 years and CKD had been 
formally diagnosed.  In the five year following the diagnosis of CKD, 
his blood pressure was under control, serum creatinine concentration 
ranged between 1.36 and 1.74 mg/dL, without a clear-cut tendency to 
rise, he had no difficulty in urination, several ultrasonography studies 
showed consistently normal size and texture of the kidneys, no 
hydronephrosis and no residual urine in the bladder after urination, 
while numerous urinalysis examinations showed consistently absence 
of formed elements and determinations of the protein/creatinine 
ratio in spot urine specimens (normal value ≤ 0.2) were usually in the 
normal range with a couple of measurements at a ratio of 0.4.  On the 
basis of these features CKD had been attributed to nephrosclerosis 
with probable contribution of bladder outlet obstruction prior to the 
prostatic surgery.

Serum creatinine concentration rose to values above 2.00 mg/dL 
two months prior to the kidney biopsy.  Urinalysis and urine protein/
creatinine ratio, repeated many times during these two months, 
remained unremarkable, with the exception of one microscopic 
examination of the urine which revealed several granular casts and rare 
muddy brown casts, but no red cells or white cells.  Ultrasonographic 
studies of the kidneys and urinary bladder were also unchanged.  
Infusion of saline in an attempt to correct a presumed extracellular 
volume deficit had no sustained effect on the rate of rise in serum 
creatinine. 

At the time of admission for kidney biopsy, serum creatinine 
level was 2.83 mg/dL.  His medications included carvidopa/levodopa, 
furosemide, metoprolol, omeprazole, simvastatin, tamsulocin, 
nitroglycerin and loratadine. Clinically, he had no fever, arthralgia, 
rash, edema, sialadenitis, lymphadenopathy, or dacryoadenitis.  
Chest x-ray disclosed no patchy infiltrates or nodular lesions.  
Serologic tests disclosed normal levels of ANA and ANA panel 
including anti-SS-A, anti-SS-B, anti-Sm, anti-DNA, and anti-
RNP antibodies, antineutrophil cytoplasmic antibodies (ANCA), 
including myeloperoxidase-ANCA, and proteinase-3-ANCA,  
hepatitis antibody panel, cryoglobulin, and M-protein.  Serum 
rheumatoid factor (normal range < 14 IU/mL), rose to a high of 
29 IU/mL and returned within the normal range during treatment.  
Serum complement levels were depressed including a C3 value of 42 
mg/dL (normal range 90-180 mg/dL) and a C4 value of < 3 mg/dL 
(normal range 16-47 mg/dL).  Serum IgM level was slightly low (30 
mg, dL, normal range 40-250 mg/dL), serum IgA was normal (202 
mg/dL, normal range 82-453 mg/dL) while serum total IgG (2276 
mg/dl, normal range 600-1630 mg/dL) and IgG4 levels (340 mg/dL, 
normal range 4-86 mg/dL) were elevated.  Other abnormal serologic 
test included elevated values of serum IgE (497 IU/mL, normal <114 
IU/mL) and of free light chains (free κ chain 173.6 mg/dL, normal 
range 3.3-19.4 mg/dL; free λ chain 112.9 mg/dL, normal range 5.7-

22.3 mg/dL).  The κ:λ ratio (1.54) was in the normal range (0.26-1.65).  
The determinations of serum immunoglobulins, including IgG4 and 
of light chains were done after the results of the kidney biopsy became 
known.

Renal biopsy disclosed severe immune complex-mediated 
interstitial nephritis, with IgG4 positive plasma cell-rich infiltrate 
and tubular basement membrane deposits.  Extensive infiltrate 
by mononuclear cells, with many plasma cells and occasional 
neutrophils was noted in the interstitium.  The infiltrate involved 
the medulla diffusely and the cortex to a lesser extent.  There was 
prominent invasion of the tubular epithelial cells by mononuclear 
inflammatory cells. Immunoperoxidase staining was performed 
for IgG, IgG4 and CD138 (plasma cell marker).  The number of 
IgG4-positive plasma cells (> 30 per high power field) fulfilled the 
criteria for IgG4-related renal disease [11].  The glomeruli appeared 
normal on hematoxylin and eosin (H and E) stain and had slightly 
irregular basement membranes in thickness by Periodic Acid Schiff 
(PAS) staining.  Advanced chronic changes of kidney parenchyma 
including tubular atrophy, advanced interstitial fibrosis (trichrome 
stain)without the pattern of storiform fibrosis, and severe arterial and 
arteriolar sclerosis were noted (Figures 1-5).

The final histological diagnosis was IgG4-related TIN 
superimposed on chronic arteriosclerotic kidney disease.  He was 
started on oral prednisone 40mg daily with a slow tapering to 5mg 
daily over two months.  Serum creatinine improved from 2.83 to 
1.91 mg/dL after two weeks and to 1.80mg/dL after six weeks of 
prednisone. Serum IgG4 level decreased from 340 to 165 mg/dL after 
two weeks of prednisone treatment.  Serum total IgG returned to 
within the normal range in the same time period.  Serum complement 
levels rose also promptly and returned to within the normal range 
one month after the start of treatment.  They have remained in the 
normal range in five measurements.  Urinalysis has remained clear 
throughout the treatment period.  Urine protein/creatinine ratio was, 
in three consecutive determinations, 0.1, 0.4 and 0.0.

Figure 1: The interstitium appears diffusely infiltrated by inflammatory cells 
and many tubules appear atrophic, with a low epithelial lining and hyaline 
casts in their lumens (H&E, 100X).
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