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Summary

Prednisone-sensitive hypocomplementemia, renal insuffi ciency, and kidney biopsy demonstrating 
severe tubulointerstitial nephritis (TIN), storiform fi brosis, and tubulointerstitial immune deposits are 
typical of IgG4-related tubulointerstitial nephritis and hypocomplementemic interstitial nephritis. A 
diagnosis of hypocomplementemic interstitial nephritis requires clinical and pathologic exclusion of 
IgG4-related tubulointerstitial nephritis. We describe a patient with hypocomplementemic interstitial 
nephritis who did not develop diagnostic features of IgG4 related disease (RD) over 2-year follow-up. 
We conclude that hypocomplementemic interstitial nephritis could be on a biologic spectrum with 
IgG4-related disease, but not all cases will develop the abundance of IgG4-positive plasma cells, 
systemic manifestations, or elevated immunoglobulin levels characteristic of IgG4-RD.
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Introduction

Idiopathic hypocomplementemic tubulointerstitial nephritis is characterized by 
hypocomplementemia and a robust interstitial nephritis with tubulointerstitial immune 
deposits [1]. It was described before the recognition of IgG4-TIN and is thought to be 
largely supplanted by this entity, due to the clinical and morphologic overlap. Many 
cases of hypocomplementemic interstitial nephritis likely represent IgG4-TIN, and it 
is unclear whether a biologically distinct entity of hypocomplementemic interstitial 
nephritis exists [2-5]. To the best of our knowledge, there is only one other reported 
case of hypocomplementemic interstitial nephritis in which systemic IgG4-RD, as 
currently deϐined, was explicitly excluded by histologic, clinical, and radiographic 
assessments at the time of biopsy [6].

Case Presentation

The patient is a 65-year-old man with a history of nephrolithiasis, mild right 
hydronephrosis, and non-steroidal anti-inϐlammatory use who presented with a 
creatinine of 1.7mg/dL without signiϐicant proteinuria or hematuria. He had no history 
of autoimmune disease, and infectious workup was negative. Laboratory studies 
revealed positive anti-nuclear antibody (ANA) at 1:80, negative anti-double-stranded 
DNA, and low complement levels. Serum protein electrophoresis (SPEP) demonstrated 
a polyclonal gammopathy consistent with chronic inϐlammation and/or infection; 
immunoϐixation and urine protein electrophoresis (UPEP) were negative for a 
monoclonal protein. Kappa and lambda light chains were elevated with a normal ratio. A 
kidney biopsy demonstrated severe tubulointerstitial nephritis with tubular basement 
membrane (TBM) immune deposits, without signiϐicant IgG4-positive plasma cells. He 
was treated with prednisone which was tapered and stopped after approximately 5 
months; complement levels normalized and creatinine was at baseline of 1.7mg/dl. 

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.jcn.1001024&domain=pdf&date_stamp=2019-02-22
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Four months later, his creatinine rose to 2.02mg/dl, complement levels dropped (C3: 
57mg/dl, C4: <8mg/dl), and a repeat renal biopsy was performed.

Kidney biopsy demonstrated severe tubulointerstitial nephritis with abundant 
plasma cells, neutrophils, and eosinophils in a background of expansile and focally 
storiform interstitial ϐibrosis and tubular dropout (Figure 1). Immunoϐluorescence 
microscopy revealed TBM and interstitial immune deposits composed of polytypic 
IgG, C3, and C1q; IgG subclasses showed prominent staining for IgG1 and IgG3, with a 
lesser degree of IgG2 and IgG4. Deposits had dim staining for IgM without signiϐicant 
staining for IgA. There was focally moderately increased IgG4 positive plasma cells 
(generally 2/high powered ϐield (hpf) but focally up to 12 /hpf), which comprised only 
a small portion (<5%) of CD138-positive plasma cells. Plasma cells were polyclonal 
by kappa and lambda in situ hybridization. Glomeruli appeared ischemic but without 
additional abnormalities. The prior biopsy had qualitatively similar ϐindings with fewer 
tubulointerstitial immune deposits and IgG4-positive plasma cells (focally 1/hpf).

The patient was otherwise healthy with no systemic symptoms. At the time of the 
second biopsy, he had no recent therapy and total serum IgG and IgG4 levels were 
normal (IgG4: 8; reference range 1-123mg/dl). CT scan of the neck, chest, abdomen 
and pelvis showed no mass lesions. He had bilateral renal atrophy and mild mediastinal 
and hilar lymphadenopathy, considered to represent a reactive process or less likely a 
lymphoproliferative disorder. Repeat SPEP and UPEP were negative for a monoclonal 
protein. He received a second course of prednisone (3 months, shortened due to 
intolerance), and complement levels normalized and creatinine returned to baseline; 
these were stable for the following 7 months. Serum total IgG levels while off treatment 
remained normal. He developed hypocomplementemia a third time, which responded 
to low-dose prednisone and Rituximab (Table 1). 
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Figure 1: Edematous interstitium with tubular dropout, focally storiform fi brosis, and abundant plasma cells 
and eosinophils; glomeruli are compressed and ischemic (Jones stains, A: 100x, B: 200x). Interstitial and 
tubular basement membrane immune deposits are highlighted by C1q (C) and IgG (D). E) Ultrastructural studies 
demonstrate tubular basement membrane and interstitial immune deposits (transmission electron microscopy, 
direct magnifi cation 4800x). F) IgG4 stain highlights focally increased IgG4 positive plasma cells (200x).
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Discussion

This case highlights the clinical and pathologic overlap of IgG4-TIN and 
hypocomplementemic TIN. The pathologic differential diagnosis of immune complex-
mediated TIN with granular staining of tubular basement membranes also includes 
lupus nephritis (rare without glomerular involvement), Sjögren syndrome, anti-LDL 
receptor-related protein 2 nephropathy, membranous nephropathy, drug-induced TIN 
[7], subsequent to cardiac valve replacement and with associated giant cells [8], and 
infection, particularly polyoma virus nephropathy in the renal allograft [9]. Additional 
biopsy and clinical ϐindings further narrow diagnostic considerations. Clinically, 
prednisone-sensitive hypocomplementemia with renal insufϐiciency are typical of 
IgG4-TIN or hypocomplementemic TIN. 

Characteristic morphologic ϐindings in IgG4-TIN include expansile storiform 
interstitial ϐibrosis, tubular basement membrane immune deposits, plasma-cell rich 
inϐlammation, and increased IgG4-positive interstitial plasma cells [10]. A cutoff of at 
least 10 IgG4-positive plasma cells/hpf is suggested [10], but this is not speciϐic for 
IgG4-TIN and a modest increase in IgG4-positive interstitial plasma cells is seen in other 
renal diseases [11]. Proposed integrated criteria for systemic IgG4 related disease are 
characteristic histology plus serologic manifestations (elevated total IgG or IgG4) or 
clinical or radiographic evidence of other organ involvement [10,12,13]. Eighty-three 
percent of people with IgG4-TIN have other organ involvement, and 79% have an 
elevated serum total IgG or IgG4 [10]. In this patient, neither diagnostic serologic nor 
radiographic features of IgG4-RD were present, nor did they develop over two years 
of observation. We acknowledge that development of these systemic could have been 
blunted by therapy, but less than a third of the follow-up time was on disease-altering 

Table 1: Summary of clinical and pathologic features.

At diagnosis Repeat kidney biopsy at 9 
months Follow-up at 2 years

Clinical and laboratory fi ndings
Serum creatinine 1.7 mg/dl 2.02 mg/dl 1.7 mg/dl

Proteinuria No signifi cant No signifi cant No signifi cant
ANA Positive (1:80)

Anti-dsDNA Negative

SPEP/UPEP and IFE

Polyclonal gammopathy 
consistent with chronic 

infl ammation and/or infection.  
Negative immunofi xation

Negative

Serum complement 
levels Low Low (C3: 57mg/dl, C4: <8mg/dl) Normal

Serum IgG & IgG4 
levels

Normal 
(IgG4: 8, reference range 

1-123mg/dl)

Normal
(Total IgG: 828, reference 
range 767-1590 mg/dl)

Imaging

CT chest, abdomen and 
pelvis with no mass lesions. 

Bilateral renal atrophy and mild 
lymphadenopathy

Subsequent treatment Prednisone Prednisone + Rituximab None
Kidney biopsy

Light microscopy Severe tubulointerstitial 
nephritis

Severe tubulointerstitial 
nephritis

Tubular atrophy and 
interstitial fi brosis Severe, focally storiform Severe, focally storiform

IgG4+ interstitial 
plasma cells Generally 0, focally up to 1/hpf Generally 2, focally up to 12/hpf

% IgG4+ cells of total 
plasma cells <5%

Immuno-fl uorescence 
microscopy

Tubulointerstitial immune 
deposits + IgG, C3, C1q, k, l

Tubulointerstitial immune 
deposits + IgG, C3, C1q, k, l

Electron microscopy Tubular basement membrane 
immune deposits

Tubular basement membrane 
immune deposits

ANA: Anti-nuclear antibody. Anti -dsDNA: anti-double stranded DNA. SPEP: serum protein electrophoresis. UPEP: Urine 
protein electrophoresis.  IFE: immunofi xation.
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therapy, and serum immunoglobulin levels and imaging studies were normal at time 
of biopsy when the disease was active. Morphologically, both the essential absence of 
IgG4-positive plasma cells from the ϐirst kidney biopsy and the only modest increase 
in second kidney biopsy are uncharacteristic for IgG4-TIN. Thus this patient did not 
develop convincing clinical, pathologic, or radiographic criteria for a diagnosis of IgG4-
TIN at diagnosis, on repeat biopsy, or during 2 years of follow-up.

As our understanding of the biology and temporal evolution of IgG4-RD improves, it 
is plausible that this and other cases of hypocomplementemic interstitial nephritis may 
be best considered in the IgG4-RD spectrum, representing incompletely understood 
cases with shared biologic underpinnings but which have not met criteria IgG4-
RD. In this patient, however, repeat kidney biopsies and 2-year observation do not 
provide speciϐic evidence that hypocomplementemic interstitial nephritis will develop 
the abundance of IgG4-positive plasma cells, systemic manifestations, or elevated 
immunoglobulin levels characteristic of IgG4-RD. 
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