
Vol.:(0123456789)1 3

Clinical and Experimental Medicine (2021) 21:493–500 
https://doi.org/10.1007/s10238-021-00696-x

CASE REPORT

An enigmatic case of IgG4‑related nephropathy and an updated 
review of the literature

Leonardo Spatola1  · Federica Ravera1 · Maria Chiara Sghirlanzoni1 · Simona Verdesca1 · Alberto Menegotto1 · 
Marialuisa Querques1 · Mario Livio Camozzi2 · Valeriana Colombo1 · Enrico Eugenio Minetti1

Received: 29 October 2020 / Accepted: 12 February 2021 / Published online: 8 March 2021 
© The Author(s), under exclusive licence to Springer Nature Switzerland AG part of Springer Nature 2021

Abstract
IgG4-related disease (IgG4-RD) is still an underestimated disorder which affects multiple organs, and its recognition as a 
distinct clinical disease has been only proved in the recent decades. The renal involvement has been documented in approxi-
mately 15% of patients with IgG4-RD, and the typical manifestation is a tubulo-interstitial nephritis. The main histological 
findings in IgG4-RD are typically a dense tissue infiltration of IgG4-positive plasma cells, storiform fibrosis, obliterative 
phlebitis, and frequently elevated IgG4 serum levels. Herein we report our atypical and peculiar clinical presentation of an 
IgG4-related nephropathy (IgG4-RN) and the remarkable response to rituximab (RTX) treatment at the renal imaging with 
computerized tomography assessment. The current nephrological evidences support the renal function recovery after ster-
oids or steroids plus RTX therapy, even if the renal imaging data are not always shown. In a complex and enigmatic clinical 
scenario such as the IgG4-RN, both the renal biopsy and the renal imaging before and after the immunosuppressive therapy 
become mandatory tools to thoroughly define the diagnosis, the management and the response to the immunological therapy.

Keywords IgG4-related disease · IgG4-related nephropathy · IgG4 · Storiform fibrosis · Retroperitoneal fibrosis · 
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Introduction

IgG4-related disease (IgG4-RD) is underestimated and chal-
lenging to diagnose disorder, which affects multiple organs 
and thus has been recognized as a distinct clinical entity in 
the recent decades [1]. IgG4-RD is typically characterized 
by dense tissue infiltration of IgG4-positive plasma cells, 
storiform fibrosis, obliterative phlebitis, and frequently ele-
vated IgG4 serum levels [2, 3].

IgG4-RD was firstly identified in 1961 as a sclerosing 
pancreatic lesion occurring in autoimmune pancreatitis [4, 
5]. However, similar extrapancreatic inflammatory lesions 
have been described also in patients without pancreatic dis-
ease [6, 7].

Although IgG4-RD usually affects more than one organ 
either simultaneously or sequentially, single organ involve-
ment, such as kidney-only disease, has occurred [8, 9]. Any 
renal disease in IgG4-RD is collectively considered as IgG4-
related nephropathy (IgG4-RN), and it has been observed 
in approximately 15% of patients with IgG4-RD [10, 11].

In this paper, we describe a remarkable case of IgG4-RN 
with impressive macroscopic renal presentation but with 
preserved renal function.

Case presentation

A 57-year-old Caucasian male was admitted to our Renal 
Unit in February 2019 due to persistent fever with chills for 
almost 1 month. Both blood and urine cultures were nega-
tive, and his renal function was normal (serum creatinine 
0.96 mg/dL, estimated glomerular filtration rate 87.4 ml/
min/1.73  m2 according to the CKD-EPI formula. See Table 1 
for complete blood and urine examinations).

His medical history reported that he had been suffering 
from ulcerative recto-colitis since 2010. In August of 2012, 
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he was admitted to another hospital because of ground glass 
pneumonia with pleural effusion and over- and sub-diaphrag-
matic lymphadenopathy. At that time, both pleural drainage 
and supraclavicular lymphnode biopsy were performed; the 
former exam was positive for Staphylococcus aureus infec-
tion, while the latter was negative for lymphoproliferative 
disorders and/or granulomatosis. Renal function was nor-
mal, and the patient was treated with an antibiotic regimen 
based on tigecycline due to the antibiogram result. Once the 
therapy was concluded, he was discharged with a presumed 
diagnosis of Castleman’s disease.

In October of 2012, he was admitted to another hospital 
due to the onset of an acute renal injury (serum creatinine 
1.9 mg/dL) with gross hematuria and nephrotic proteinu-
ria (4.2 gr/die). A renal biopsy showed an exudative and 
membrano-proliferative glomerulonephritis associated with 
tubule-interstitial nephritis and undefined granulomatosis, 
potentially attributable to Castleman’s disease or Sarcoido-
sis. Prednisone of unreported dose was prescribed, and the 

patient recovered from the acute renal injury, enabling him 
to be discharged from the hospital with a serum creatinine 
of 0.7 mg/dL. He was prescribed a therapy of: 15 mg of 
methotrexate once a week, 25 mg/day of prednisone, 5 mg/
day of ramipril and 20 mg/day of omeprazole, and he was 
referred to a rheumatology outpatient clinic for a presumed 
“Castleman-like/sarcoidosis” syndrome with stable and nor-
mal renal function across the years.

His home therapy since 2013 included 5 mg/day of pred-
nisone, 2.5 mg/week of methotrexate and a single 20 mg 
tablet/day of esomeprazole.

Upon admission to our hospital in February 2019, the 
patient underwent both lung and abdominal contrast com-
puter-assisted tomography (CT), which showed a markedly 
enlarged left kidney (longitudinal diameter of 14 cm) with 
diffuse hypodense areas, absence of cortico-medullary dif-
ferentiation and a poorly visualized pyelocalyceal system 
(see Fig. 1). The right kidney was also affected, but with a 
less severe presentation of multiple cortical hypodense for-
mations with indistinct margins. Renal function was nor-
mal during the entire time that he was hospitalized and the 
patient recovered from fever after antibiotic therapy with 
2 g/day of ceftriaxone for three weeks.

Due to the uncertainty of his renal condition, a second 
renal biopsy of the left kidney was performed with the sup-
port of an interventional radiologist. The procedure was 
manageable preventing bleeding and other complications 
(see Fig. 2). The biopsy specimen resulted mostly of connec-
tive tissue without a clear distinction between renal cortex 
and medulla. Three out of eight glomeruli showed a hya-
line morphology with various degrees of tubular damage. 
In the other glomeruli, thickening of the Bowman capsule 
and of the basement membrane was observed with normal 
mesangial matrix. In two glomeruli, segmental collapse of 
the capillary vessels was also detected. A severe tubular-
interstitial nephritis with numerous IgG4 + plasma cells and 
extensive interstitial storiform fibrosis was identified at light 
microscopy (see Fig. 2).

IgG subclasses were dosed in the serum with non-
significant results: IgG1 415 mg/dL, normal values (n.v.) 
490–1.140 mg/dL; IgG2 194 mg/dL, n.v. 105–640 mg/dL; 
IgG3 17 mg/dL, n.v. 20–110 mg/dL; IgG4 96 mg/dL n.v. 
8–140 mg/dL.

A therapy of rituximab 375 mg/m2/week for 4 weeks 
and associated prednisone 0.5 mg/kg/day was prescribed in 
accordance with a diagnosis of IgG4-RN.

6 months later the patient underwent another abdomi-
nal contrast-enhanced CT scan that showed a remark-
able reduction in longitudinal diameter of the left kidney 
(4 cm vs 14 cm) with consistent and diffuse hypodensity 
(see Fig. 3). The right kidney had significantly improved 
since hypodense areas were not any more appreciated. Cur-
rently, the patient proceeds his follow-up in the outpatients’ 

Table 1  Clinical and biohumoral data of the patient upon admission 
in our renal unit

n.v. normal values, BUN blood urea nitrogen, ANA anti-nuclear anti-
body, ENA extractable nuclear antigens antibody, c-ANCA anti-PR3 
antibody, p-ANCA anti-MPO antibody

Race Caucasian

Age (ys) 57
Weight (Kg) 78
Height (cm) 185
Temperature (°C) 39
Blood pressure (mmHg) 100/60
Hart rate (bpm) 80
Serum creatinine (mg/dL) n.v 0.7–1.2 0.9
eGFR CKD-EPI (ml/min/1.73  m2) 87
Glucose (mg/dL) n.v. 70–100 67
BUN (mg/dL) n.v. 18–48 33
Sodium (mEq/L) n.v. 132–143 131
Potassium (mEq/L) n.v. 3.4- 5.2 4.71
C-reactive protein (mg/dL) n.v. 0.0 -0.5 18
Procalcitonin (mg/dL) n.v. < 0.5 0.38
White blood cells (10^9/L) n.v. 4–10 8.71
Hemoglobin (gr/dL) n.v. 14–18 8.1
Hematocrit (%) n.v. 42–52 24.9
Urine test Negative
C3 (mg/dL) n.v. 90–180 117
C4 (mg/dL) n.v. 10–40 19.9
ANA (titration) Negative
ENA (Ratio) n.v. < 0.7 Negative
c-ANCA n.v. < 2 U/mL 3.1
p-ANCA n.v. < 3.5 U/mL 21
Hemoculture Negative
Urine culture Negative
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glomerulonephritis clinic and no other admissions to hospi-
tal have been occurred.

Discussion

IgG4-RN is the renal involvement of IgG4-RD that could 
show a wide spectrum of clinical and histological features 
including tubulointerstitial nephritis (TIN), membranous 
glomerulonephritis (MGN), pyelitis and hydronephrosis as 
a consequence of retroperitoneal fibrosis (RPF) [9].

The most common presentation of the disease is IgG4-
related TIN, and its histological hallmarks are: a dense lym-
phoplasmacytic infiltrate enriched with IgG4 + plasma cells, 
and a variable degree of storiform fibrosis [7], (see Table 2). 
Often IgG4-TIN shows the presence of Mott cells (plasma 
cells that have spherical immunoglobulin inclusions packed 
in their cytoplasm) in the interstitium. Interstitial eosino-
phylia can also be observed and may lead to misclassifica-
tion of allergic TIN [12]. Tubular basement membrane may 
also exhibit immune complex deposits of IgG, especially at 
the trichrome stain. Also kappa and lambda light chains and 
even C3 deposits have been described [7–9].

Obliterative phlebitis, which is another hallmark of 
IgG4-RD due to the presence of a dense lymphoplasmacytic 
infiltrate in the venous vessels, is not always appreciated 
in organs such as the salivary gland, lymph node and the 
kidney [13, 14]. This could be explained by the limitations 
of the needle biopsy involving such organs to show veins 
[13, 14].Hara et al. [15] reported that IgG4-TIN also tends 
to involve the perivascular areas of medium and small-sized 
vessels in the renal cortex with inflammation or fibrosis.

According to the Mayo Clinic classification of IgG4-TIN, 
three patterns can be described: pattern A is characterized 

Fig. 1  Abdominal CT scan. CT images obtained through the abdo-
men and pelvis with intravenous iodinated contrast demonstrate 
a severely increased left kidney (craniocaudal length 14  cm) with 
associated complete parenchymal structural alteration due to the 
presence of diffuse hypodense areas without corticomedullary dif-
ferentiation and poorly visualized pyelocalyceal system. On the left, 
the renal artery and posterior wall of the renal vein are surrounded by 
a 20-mm-thick sleeve of hypodense tissue. There is associated mild 
thickening of the perirenal fascia and no evidence of contrast medium 
excretion even during the delayed urographic phase. The described 
findings are not univocal and clinical-laboratory correlation and his-
tological examination are needed (renal granulomatous involvement 
in sarcoidosis? Primary tumor? Inflammation due to other causes?). 
The right kidney is normal in size (craniocaudal length 11 cm), shape 
and nephrogram; it is characterized by the presence of multiple cor-
tical hypodense formations with indistinct margins (maximum diam-
eter of 20 mm at the level of anterior peri-hilar region). This could 
be interpreted as an initial manifestation of the same disease process. 
There is no evidence of focal pathological alterations at the level of 
the remaining abdominal parenchymal organs. Pelvis cannot be fully 
evaluated due to artifacts from right hip prosthesis; there is no evi-
dence of abdominal ascites or significant lymphadenopathy, except 
for some subcentrimetric lymph nodes in the left para-aortic region

a b  IgG4+

Fig. 2  Renal histological findings at light microscopy. The biopsy 
specimen resulted mostly of connective tissue without a clear dis-
tinction between renal cortex and medulla. In this setting, 3 out of 
8 glomeruli showed a hyaline morphology with various degree of 
tubular deterioration. In the other glomeruli, thickening of the Bow-
man capsule and of the basement membrane was observed with nor-

mal mesangial matrix. In two glomeruli, the segmental collapse of 
the capillary vessels was also highlighted. a Severe tubulointerstitial 
nephritis with numerous IgG4 plasma cells and expansile interstitial 
fibrosis was identified at the renal biopsy. b 15–60 IgG4 + plasma 
cells per 40X magnification field were present with interspersed mast 
cells. Severe tubular atrophy can also be detected
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by acute TIN with minimal interstitial fibrosis; pattern B 
shows chronic TIN with expansive interstitial fibrosis; while 
pattern C involves advanced sclerosing form with fewer 
inflammatory cells [16]. The typical clinical presentations of 
patients with IgG4-TIN are kidney mass lesions and/or renal 
insufficiency [17]. In our patient, the histological examina-
tion revealed pattern B of IgG4-TIN and a renal mass pres-
entation but without renal failure.

MGN is the most common glomerular involvement in 
IgG4-RN, and it occurs in approximately 7% of IgG4-RN 
[9]. As in primary MGN, the IgG4 subclass is the domi-
nant immunoglobulin in the glomerular immune deposits 
in IgG4-related MGN, while serum anti-M-type phospho-
lipase A2 receptor antibody is negative. The clinical pres-
entation is generally characterized by a nephrotic-range 
proteinuria[9].

RPF is a chronic inflammatory and fibrotic disease 
involving periaortic and peri-iliac retroperitoneal tissue, 
often leading to hydroureteronephrosis when urine flow is 
obstructed at the ureters [18]. IgG4-RD is now identified 
as the cause of up to two-thirds of the cases of idiopathic 
RPF [19].

Because of the variable expression of this disease, a dif-
ferential diagnosis that takes into account other immunologi-
cal disorders is required. These other disorders are: allergic 
TIN, Sjögren syndrome, granulomatosis with polyangiitis, 
Castleman disease, and sarcoidosis that may involve the kid-
neys (see Table 3).

Patients affected by IgG4-RD and/or IgG4-RN show high 
levels of IgG in 70–90% of the cases. An elevation of IgG4 
is present in 50–70% of the patients, although IgG4 is not 
specific to IgG4-RD and a high level could also be observed 
in other diseases such as biliary and pancreatic disorders.20 
Other prominent laboratory findings are elevated serum 
IgE levels (60–70%), C3 and/or C4 hypocomplementemia 
(50–70%), peripheral eosinophilia (35–50%), antinuclear 
antibody (30%) and rheumatoid factor (30%) [20, 21].

In patients with only a slight increase in IgG4 levels, 
specificity may be enhanced by higher ratios of IgG4/
IgG > 10% or IgG4/IgG1 > 24%, but there is no consensus 
regarding this issue in the literature [20].

The radiological assessment of IgG4-RN is often inciden-
tal, and both abdominal ultrasound and contrast-enhanced 
computed tomography (CT) are the preferred imaging tools 
to evaluate patients with suspected IgG4-RN. On ultrasound, 
unilateral or bilateral kidney swelling could be observed 
even with hydroureteronephrosis when RPF is present [7].

As can be seen with a CT scan, IgG4-RN could present 
itself in various manners, which include: multiple unilateral 
or bilateral small hypodense lesions, diffuse heterogeneous 
enhancement of the kidney, soft tissue changes surround-
ing the kidneys or by well-defined hypodense exophytic 
mass(es) [21]. Renal involvement may rarely manifest as a 
solitary lesion [19]. These findings may mimic both immu-
nological and malignant diseases and renal biopsy should 
be considered in the diagnostic process to rule out the pos-
sibility of IgG4-RN.

Though magnetic resonance (MRI), renal lesions may 
appear hypointense on both T1- and T2-weighted images 
compared to the normal renal cortex and may show mild 
contrast enhancement after gadolinium administration [22]. 

Fig. 3  Abdominal contrast-enhanced CT scan after 6 Months. 
Hypotrophic left kidney markedly reduced in diameter compared to 
previous CT (dimensions 4 × 4 vs. 14 × 8, 5  cm) with uniform con-
trast enhancement reduction in each phase. Persistent dense area of 
20  mm in the renal hilus. Normal morphology and diameter of the 
right kidney with preserved contrast enhancement. A simple cortical 
cysts with maximum diameter of 11.6 mm is present at the §§§. The 
hypodense areas of the renal parenchyma previously described and 
compatible with IgG4-related nephropathy were no more present

Table 2  Histopathological features suggestive of IgG4-related disease

According to indications derived from the consensus statement on the 
pathology of IgG4-RD, the presence of at least two of the major his-
tological results is highly suggestive of IgG4-RD
Tissue IgG4 counts, IgG4/IgG ratio and serum IgG4 are of secondary 
importance in the diagnosis
Modified from Deshpande et al. [13]

IgG4-related disease

Major histological features
    Dense lymphoplasmacytic infiltrate
    Fibrosis, usually with storiform pattern
    Obliterative phlebitis

Other histological features
    Phlebitis without obliteration of the lumen
    Dense infiltrates of IgG4 + plasma cells > 50/hpf
    IgG4 + /IgG + plasma cells ratio > 40%
    Serum IgG4 > 135 mg/dL
     Increased tissue numbers of eosinophils
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Recently carried out diffusion-weighted MRI also showed 
100% sensitivity for IgG4-RN [22].

Our clinical case reported multiple hypodense lesions in 
both kidneys on computer tomography according to the most 
common macroscopic presentation of IgG4-related nephrop-
athy (IgG4-RN) that shows a multiple low-density lesions 
scenario [9], that has been appreciated in almost 65% of 
IgG4-related kidney disease patients [21]. Our patient exhib-
ited a markedly enlarged left kidney (longitudinal diameter 
of 14 cm) with diffuse hypodense areas and also the right 
kidney showed initial involvement with different hypodense 
areas, even if with a less severe presentation compared to the 
contralateral. In addition, we should consider that our patient 
was already on immunosuppressive therapy since 2013, in 
fact he was on a low dose of prednisone (5 mg/day) and 
2.5 mg/day of methotrexate after being treated with 15 mg of 
methotrexate once a week, 25 mg/day of prednisone, 5 mg/
day of ramipril following the first renal biopsy on 2012.

In this setting, how the impact of the previous immuno-
logical treatments may have conditioned the renal involve-
ment and the onset of the macroscopic lesions is hard to 
assess. However,  according to  the  fact that our patient 
was already on  a steroid treatment we decided to con-
sider an immunosuppressive therapy based non only on a 
steroid regimen.

The management of IgG4-RN is similar to that of IgG4-
RD, with emphasis on the use of glucocorticoids as the 
first line of therapy [23, 24], as recommended by the 2015 
International Consensus Statement Guidance on the man-
agement and Treatment of IgG4-RD [25]. The typically 
adopted therapy regimen comprises prednisone 0.6–1 mg/
kg/day, which is gradually tapered after 2–4 weeks to induce 
remission. This therapeutic strategy has been associated with 
a response rate higher than 80% [26]. Various studies have 
attempted to optimize the reduction of prednisone to have 
the highest efficiency possible [27, 28].One scenario is to 
initially decrease the daily dose by 10 mg every 2 weeks 
until a daily dose of 20 mg is reached, and keep that same 

dosage for a short time of treatment (e.g., 2 weeks) and then 
subsequently resume the dose reduction, this time by 5 mg 
every 2 weeks. According to many authors, the goal of the 
induction therapy is to withdraw glucocorticoid 3–6 months 
after the start of treatment [29, 30]. On the contrary, many 
Japanese authors recommend the use of low-dose glucocor-
ticoid maintenance therapy for up to 3 years [31].

Saeki et al. [9] reported in a study of 19 Japanese patients 
affected by IgG4-RN, a rapid improvement in 18 patients 
(94.7%) of both renal function and renal radiological 
findings even at 1 month after the start of steroid therapy 
(oral prednisolone 0.6 mg/kg/day as induction therapy for 
2–4 weeks and then gradually tapered to a low-dose main-
tenance dose). Misushima et al. [32] also reported quickly 
amelioration of renal lesions on computer tomography after 
corticosteroid therapy in six patients affected by IgG4-RN. 
In fact, three patients showed recovery of contrast enhance-
ment of the renal cortex and two patients exhibited improve-
ment of renal swelling after steroid therapy, although scar-
like focal cortical atrophy persisted in two patients. These 
atrophic lesions in imaging studies may be the macroscopic 
presentation of renal fibrosis areas, less responsive to ster-
oid treatment. Also Mise et al. [33] reported an impressive 
and effective impact of prednisone therapy (from 60 mg/
day to 2 mg/day over 4 years) on both renal function and 
morphology on markedly enlarged kidneys with irregular 
contrast staining due to IgG4-RN. However, the last authors 
did not report the kidney diameters before and after the ster-
oid therapy, but they did not report any disease recurrence 
across the following four years.

In addition, a prolonged steroid-based treatment should 
always be carefully evaluated and monitored because it 
could be associated with adverse side effects like new onset 
of or worsening of diabetes, acute cardiovascular events and 
osteoporosis.

A monoclonal antibody-based regimen with rituximab 
(RTX) has shown good results in improving clinical and 
serological features of IgG4-RD patients even without 

Table 3  Differential diagnosis between IgG4-TIN and other immunological diseases that may show kidney involvement

Immunological renal disorders Histological findings

Allergic TIN Increased interstitial eosinophils but not enriched in plasma cells and without storiform fibrosis
Sjögren syndrome TIN enriched in plasma-cells, but without storiform fibrosis and subtype IgG4 + plasma cells
Granulomatosis with polyangiitis IgG4 + plasma cells in the interstitium, but also with other typical histological findings such as karyorrhectic 

debris, numerous neutrophils, granulomatous inflammation in the interstitium, presence of a necrotizing or 
crescentic glomerulonephritis (pauciimmune) and absence of tubular basement immune complex deposits 
by immunofluorescence

Sarcoidosis Non-caseating granulomatous interstitial nephritis and occasionally tubulointerstitial scarring. However, 
storiform fibrosis and plasma cells are not recognized in the interstitium by light microscopy

Castleman disease Uncommon lymphoproliferative disorder, characterized by focal or generalized lymphadenopathy. Renal 
involvement has been described usually as AA amyloidosis and membrano-proliferative glomerulonephri-
tis, without storiform fibrosis
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concomitant steroid therapy [34], leading to a decrease 
in serum IgG4 concentrations and better disease control. 
Unfortunately, the relapse of renal dysfunction following 
steroid discontinuation is frequently observed in IgG4-RD 
with kidney involvement [10, 35]. In this setting, a RTX-
based regimen might offer a longer-lasting response even in 
IgG4-RN patients.

Caruthers et al. [34] reported RTX as a successful thera-
peutic agent in a 12-month, single-arm pilot trial of 30 
IgG4-RD patients, 20% of whom showed different types 
of renal conditions, mostly tubulointerstitial nephritis. All 
patients received two IV doses of RTX 1000 mg, admin-
istered approximately 15 days apart, after the infusion of 
methylprednisolone 100 mg. Nearly 90% of the patients in 
this trial were treated with RTX alone, and disease response 
was observed in 97% of the patients at 6 months. 60% of 
patients (18 out of 30) experienced complete remission of 
the disease, at any time over the 12-month follow-up period, 
with 47% of cases within the first 6-month period.

During the course of the trial, only 4 patients experienced 
IgG4-RD flares with urgent manifestations: out of the two 
patients at three months, one exhibited pancreatic conditions 
and the other had carotid artery involvement. One patient 
at ten months had implications in the bile ducts, and one at 
twelve months exhibited affected lungs.

Several monocentric experiences regarding the associa-
tion of steroids and RTX are reported in the literature [19, 
35, 36]. Yamamoto et al. reported that using 500 mg/body 
of RTX plus initial dose of prednisone 30–40 mg/day on 
the onset of IgG4-RD relapse did not guarantee a complete 
remission and IgG4-RD patients experienced one or more 
relapses after RTX administration. Therefore, one or two 
administration of RTX could not induce or maintain com-
plete remission of IgG4-RD for long.

Khosroshahi et al. [36] reported very different findings. 
In their ten patients with IgG4- RD, RTX was used (2 infu-
sions of 1000 mg, 15 days apart) and six of the ten patients 
were also on chronic corticosteroid treatment. Following 
the administration of RTX, the baseline prednisone dose 
was slowly reduced in all patients in order to avoid adrenal 
insufficiency (the mean time to reach prednisone discontinu-
ation was 5.3 months with a range of 1–9 months). Nine of 
the ten patients demonstrated substantial clinical improve-
ment within 1 month of RTX therapy. Only two patients 
suffered disease recurrences approximately 6 months after 
RTX treatment and experienced a total of 4 disease flares 
between them. All disease flares promptly responded to 
repeat courses of RTX. Only one patient required glucocor-
ticoid treatment.

Roccatello et al. treated 5 patients with IgG4-RN with 
the same regimen adopted for severe systemic lupus ery-
thematosus (SLE) that consists of three pulses of 15 mg/kg 
intravenous methylprednisolone followed by oral tapering 

prednisone and two IV pulses of cyclophosphamide 500 mg 
(on days 1 and 15) and 4 weekly RTX administrations 
(375 mg/m2) [19, 37]. All patients experienced renal func-
tion improvement and those who repeated renal biopsy after 
1 year showed a net reduction of tubulointerstitial infiltration 
as well as the disappearance of IgG4-positive plasma cells, 
but still with persistent fibrosis.

Hart and colleagues reported an 83% rate of complete 
remission following RTX treatment (3 weekly doses of 
375 mg/m2) in a group of 12 IgG4-RD patients whose dis-
ease had been resistant to, or who had contraindications to 
steroids or conventional steroid-sparing agents [38].

RTX has been also useful as maintenance therapy, but the 
optimal frequency and duration of treatment have not been 
clarified yet. When used as maintenance therapy, RTX is 
often administered on evidence of disease flare rather than 
at a predetermined time interval (e.g., every 6–12 months). 
This practice requires further evidence as suggested by the 
partial or no efficacy of RTX when used in cases of severely 
sclerosed organs [39, 40], and might vary depending on the 
potential risk of organ damage associated with a disease 
relapse [25].

In our case, we decided a rituximab based approach 
(375 mg/m2/week for 4 week) and associated prednisone 
0.5 mg/kg/day due to the previous and unsuccessful ster-
oid regimen and according to the previous evidences in the 
literature. Our patient after six months exhibited a marked 
reduction in the left kidney longitudinal diameter (> 50%, 
4 cm vs. 14 cm) even if with uniform contrast enhancement 
reduction in each phase and a persistent dense area. Of note, 
normal morphology and diameter of the right kidney with 
preserved contrast enhancement were also assessed and this 
report supports the positive impact of the rituximab treat-
ment in steroid-resistant IgG4-RN, in all the patients with 
contraindications to steroid treatment and in those IgG4-RN 
patients with less severe renal fibrosis.

In conclusion, extensive clinical studies are still needed 
to thoroughly assess the effect of RTX against IgG4-RN 
and to gain insight into the timing and causes of relapse 
after treatment. Our unique case underlines the importance 
of a renal biopsy in undefined renal disease to understand 
the diagnosis and customize the treatment according to the 
patient’s needs.
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