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ABSTRACT

The IgG4-related disease has a wide cli-
nical spectrum where multiple organs can
be affected, and the diagnosis depends
on typical histopathological findings and
an elevated IgG4 expression in plasma
cells in the affected tissue. We describe
the clinical presentation and evolution
of a patient with acute tubulointerstitial
nephritis, severe kidney failure and sys-
temic manifestations such as lymphade-
nomegaly and chronic pancreatitis. The
diagnosis was confirmed by the clinical
picture and kidney and lymph node histo-
pathology, in which immunohistochemis-
try of the lymphoid tissue showed policlo-
nality and increased expression of IgG4,
with a IgG4/total IgG ratio > 80%. The
patient was treated with prednisone at a
dose of 60 mg/day, followed by mycophe-
nolate mofetil, and showed clinical and
renal function improvement at 6 months
of follow-up. The high index of suspicion
of IgG4-related disease with multisystem
involvement and the early treatment of
this condition are essential to improve the
prognosis of affected patients.

Keywords: immune system diseases; im-
munoglobulin  G; immunosuppression;
inflammation; interstitial, nephritis; renal
insufficiency.

Resumo

A doenga relacionada a IgG4 tem um
espectro clinico amplo em que multip-
los 6rgidos podem ser afetados, e o diag-
néstico depende de achados histopatologi-
cos tipicos e elevada expressio de IgG4
em plasmoécitos no tecido afetado. De-
screvemos o quadro clinico e a evolugdo de
um paciente com nefrite tibulo-intersticial
aguda, insuficiéncia renal grave e mani-
festagoes sistémicas como linfoadenomega-
lias e pancreatite cronica. O diagndstico foi
confirmado pelas caracteristicas clinicas e
pela histopatologia renal e de linfonodo,
na qual a imunohistoquimica mostrou
tecido linfoide com policlonalidade e ex-
pressio aumentada de IgG4, com uma
relacao IgG4/IgG total > 80%. O paciente
foi tratado com prednisona na dose de 60
mg/dia, seguido de micofenolato mofetil,
e apresentou melhora clinica e da fun¢io
renal depois de 6 meses de tratamento. O
alto indice de suspeicdao da doenca relacio-
nada ao IgG4 com comprometimento mul-
tissistémico e o tratamento precoce desta
condi¢do sao primordiais para a melhora
do prognéstico destes pacientes.

Palavras-chave: doencas do sistema
imune; imunoglobulina G; imunossu-
pressdo; inflamacdo; insuficiéncia renal;
nefrite intersticial.

INTRODUCTION

IgG4-related disease (IgG4-RD) is a
recently described systemic fibroin-
flammatory condition characterized
by tumefactive lesions, a dense lym-
phoplasmacytic infiltrate with plasma
cells expressing IgG4, storiform fibro-
sis, and high serum levels of IgG4' in
most cases. The autoimmune response
may involve virtually any organ,

although occurrences in the pancreas,
biliary tract, salivary and lacrimal glands,
retroperitoneal space, and lymph nodes
have been reported more frequently.!” The
pathophysiology of IgG4-RD remains un-
clear, but various other diseases previous-
ly described separately, such as Riedel’s
thyroiditis, Kattner tumor, and Mikulicz’s
syndrome, are currently considered part
of the spectrum of IgG4-RD.!® This case
report describes the clinical findings and



progression of a patient with tubulointerstitial ne-
phritis (TIN), severe renal failure, and systemic mani-
festations associated with IgG4-RD.

CLINICAL CASE

A 45-year-old white male driver, self-described as
a moderate smoker, complained of inappetence
manifesting for a year, involuntary weight loss of
10 kg, tiredness after medium-level physical effort,
and indisposition. Physical examination revealed
he was reasonably well, although thin and with
enlarged, moving, elastic and painless inguinal
lymph nodes to the right measuring 1.5 cm. His
abdomen was soft, and he reported epigastric
discomfort during palpation. No other relevant
findings were noted.

Significant workup findings included normocytic
normochromic anemia, peripheral eosinophilia (12%),
C-reactive protein at 33.3 mg/L, serum creatinine at 5.18
mg/dL (estimated glomerular filtration rate of 12 mL/
min/1.73 m?), and 24-hour proteinuria of 1.34 g. He had
3 WBC/pL and 29 RBC/pL in his urine sediment. Serum
and urine immunoelectrophoresis revealed a biclonal
peak in the gamma fraction, and immunofixation
showed IgG-lambda. His total IgG serum level was 6132
mg/dL (reference: 700-1600 mg/dL).

Chest computed tomography scans showed
enlarged mediastinal lymph nodes, the greater
measuring 2.7 x 1.2 cm; abdomen scans (Figure 1)
revealed enlarged kidneys (right kidney measuring
14 cm and left kidney 15.7 cm), signs of chronic
pancreatitis with gross calcification in the body and
tail of the pancreas, and several enlarged abdominal
nodes measuring up to 1.3 cm in diameter; enlarged
nodes were detected in the hepatic hilum, close to the
celiac trunk and the aorta, and in the iliac chains.
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Bone marrow, skin, renal, and inguinal lymph
node biopsies were carried out. All the specimens
were negative in Congo red staining. Biopsies
showed the bone marrow was hypocellular e
hypoproliferative, and  immunophenotyping
yielded normal test results. Skin biopsy revealed
moderate, predominantly plasmacytic chronic
inflammation in a medium artery.

Renal biopsy showed mesangial matrix expansion
within the renal parenchyma, mild mesangial
hypercellularity, and presence of a dense polyclonal
plasmacytic infiltrate and eosinophils characteristic of
acute TIN, with stromal fibrosis in a storiform pattern
and extensive tubular atrophy, and focal intraluminal
giant cell response (Figure 2). Involvement by interstitial
fibrosis and tubular atrophy was estimated at 70%.
Immunofluorescence did not reveal immune deposits.
Immunohistochemistry of renal tissue for IgG4-positive
cells was inconclusive, and the test could not be repeated
because the samples were worn out.

Lymph node biopsy showed paracortical expansion
at the expense of abundant plasma cells and sites with
fibrosis. Lymph node immunohistochemistry assays
revealed a mixed lymphoid population positive for
CD20 B-cells, CD3* T-cells, Kappa and Lambda light
chains, CD138* plasma cells, and IgG e IgG4. Among
plasma cells, more than 100 positive cells were found per
field, a significant increase for IgG4*, yielding an IgG4*/
IgG* ratio > 80% (Figure 3).

The diagnosis agreed upon after the analysis of clinical
findings and workup was IgG4-RD with extensive renal,
lymph node, and pancreatic involvement. The patient
was started on prednisone 60 mg/day. Two months
after the start of treatment his creatinine had dropped
to 3.02 mg/dL; five months into treatment creatinine
levels had decreased to 2.59 mg/dL and the urine protein

Figure 1. Total abdomen computed tomography scan without contrast. A. Enlarged paraaortic lymph nodes and calcifications in pancreatic tissue.
B. Enlarged kidneys.
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Figure 2. acute tubulointerstitial nephritis with storiform fibrosis. A.
Inflammatory infiltrate predominantly with plasma cells, interstitial
fibrosis, and tubular atrophy, glomerular mesangial matrix expansion
(HE, 200x magnification). B. Tubular atrophy and storiform interstitial
fibrosis (PAS, 400x magnification). C. Extensive plasmacytic infiltrate
associated with stromal fibrosis (HE, 100x magnification). D.
Immunohistochemistry test labeled positive for CD138* plasma cells
in renal tissue (DAB, 200x magnification).

to creatinine ratio was at 0.3 (Table 1). The patient
responded only partially to therapy with steroids, and
was thus started on mycophenolate sodium 720 mg
twice a day. The patient is clinically stable with stage-4
chronic kidney disease.

Discussion

IgG4-RD is a multi-systemic condition with a varied
range of clinical manifestations, depending on the organ
or system involved. Reported involved sites include the
biliary tract, the salivary glands, periorbital tissues, the
kidneys, the lungs, the retroperitoneal space, the thyroid
gland, the mediastinum, lymph nodes, the meninges,
the aorta, the prostate, the skin, and the pericardium, to
name a few.12 Patients are usually found to have masses
characterized by subacute and often pronounced growth
(e.g.: orbital pseudotumor), retroperitoneal fibrosis,">*
nephromegaly,'®!! and bone lysis in rare cases.!®

Figure 3. Lymph node biopsy positive for IgG4. A. Parafollicular expansion presenting mixed lymphoid population and various aggregates of
polyclonal plasma cells with areas of fibrosis. Specimens subsequently tested with immunohistochemistry were positive for CD20* B-cells, CD3*
T-cells, Kappa and Lambda light chains, and CD138* plasma cells. B. Immunohistochemistry test positive for IgG. C. Immunohistochemistry test
positive for IgG4, with > 100 positive cells/high-power field. IgG4+/IgG* ratio > 80% (Courtesy of Laboratério Bacchi, Sdo Paulo).

TaBLE 1 TEST RESULTS DURING HOSPITALIZATION AND ON THE LAST FOLLOW-UP VISIT

12/02/15  24/02/15  14/03/15  06/04/15 11/05/15  21/07/15  24/08/15
Hemoglobin (g/dl) 12.0 11.3 10 11.6 12.7 12.6 12.1
E’fgl YJVLh)'te blood cell count 13800 13500 10900 10880 16600 16650 13100
Platelet count (x 103 ul) 316.000  374.000  333.000 298.000 296.000 285.000  355.000
Creatinine (mg/dl) 5.18 4.88 4.60 2.94 3.02 3.39 2.59
eGFR CKD-EPI
(ml/min/1.73 m?) 12 13 14 24 23 21 29
Urine protein to creatinine ratio 1.34 0.3 0.7 0.3
Serum albumin (g/dl) 2.3 2.1 3.8 4.0
OGTT/GPT (UI/L) 28/21 22/18 30/23 30/22
Total serum IgG 6132

(700-1600 mg/dL)
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Within months, many patients with extrarenal
involvement present with multi-systemic involvement
and subacute progression to organ dysfunction (e.g.:
kidney® or liver” failure). In our case, the patient
underwent extensive testing for an occult cancer,
possibly hematologic, before a firm diagnosis was
established.

Increased levels of serum and tissue IgG4 offer
useful hints in diagnosing the condition, but may not
be understood as a specific marker for it. The most
important traits are comprised in the disease’s classical
histologic finings, which dense lymphoplasmacytic
infiltrate organized in a storiform pattern, obliterative
phlebitis, and mild to moderate eosinophilic infiltrate.!
Diagnosis requires the presence of at least two of
these signs, which combined yield a strong correlation
between clinical and pathology findings.’

This pattern, however, may be subject to variation
depending on the affected organ; the kidneys, for
instance, may present with acute TIN and other
glomerular lesion types, particularly in individuals
with membranous glomerulonephritis negative for
anti-PLA2R," as described in recent reviews.!>%1°
The histologic pattern of TIN may be related to the
stage of the disease, como (a) acute TIN with minimal
fibrosis, (b) a more cellular inflammatory pattern
with storiform fibrosis, or (c) paucicellular fibrosis.
The second pattern of disease was seen in the case
reported, suggesting disease in an intermediate stage
of progression, despite extensive fibrosis.

Although this is not a pathognomonic finding
or a finding that would allow the condition to be
ruled out if absent, tissue immunohistochemistry
was positive for IgG4, with an IgG4/total IgG ratio
> 40% and a presence of 10 or more IgG4-producing
cells by high-power field (HPF), which aided in the
diagnosis of the disease.>*!° Cheuk et al.'? suggested
that morphologic findings consistent with an absolute
number of IgG4+ cells > 50/HPF and a IgG4/IgG ratio
> 40% are a match for IgG4-RD. These diagnostic
cutoff points, however, may vary depending on which
organs have been affected.® Diagnosis may be more
challenging in advanced cases, with extensive fibrosis
and few plasma cells.

Other findings may include peripheral eosinophilia,
high IgE levels, and atopic manifestations. Serum
IgG4 levels are increased (> 135 mg/dL) in 70% of
the cases, and 61% of the patients have polyclonal
hypergammaglobulinemia.!3*!° Increased IgG4 serum
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levels may predict disease activity during treatment,?
with yet unknown levels of accuracy.! There appears
to be a correlation between serum IgG4 and the
number of involved organs.” Flow cytometry may
reveal increased plasmablast counts; 20-30% of the
cases will be positive for antinuclear antibodies and
rheumatoid factor.?

The treatment of IgG4-RD depends on the type of
tissue involvement. While some patients have indolent
disease (adenopathy and parotitis), others present
severe multiple organ involvement.">!° An international
guideline for the treatment of IgG4-RD was recently
published.? When vital organs are affected, aggressive
therapy must be started promptly due to the risk of organ
failure even in subclinical cases. Patients with extensive
fibrosis may not benefit much from therapy in terms
of retrieving organ function."* Additionally, the disease
reoccurs frequently, which requires immunosuppressant
therapy.!

Many treatment schemes have been proposed.
Steroids have had a good record in dealing with acute
inflammatory disease. An initial scheme advocates
the use of 0.6 mg/kg/day of prednisone for 2-4 weeks,
followed by a dose reduction to 5 mg/day in six
months and maintenance therapy with 2.5-5 mg/day
of the medication for three years. Antiproliferative
agents such as mycophenolate mofetil or azathioprine
combined with methotrexate may be used to prevent
or reduce the incidence of steroid-related adverse
events,>!%1" but their efficacy has not been tested
in clinical trials. Rituximab has been prescribed
to refractory patients,"? with isolated reports of
success with long-term treatment.' In an open trial,
Carruthers er al.'¢ described the efficacy of rituximab
in 30 patients with IgG4-RD, with 47% achieving
complete remission after six months and 40% in
remission after 12 months with two doses of 1000
mg of rituximab without a concurrent prescription of
steroids.

No correlation has been observed between the
histologic pattern, the degree of fibrosis, and response
to therapy. Even patients with extensive fibrosis in
biopsy specimens have responded to treatment with
steroids and other immunosuppressants.'® Although
our patient had significant levels of renal fibrosis, his
glomerular filtration rate increased from 12 to 29 ml/
min/1.73 m? after six months of treatment.

To sum up with, the relevance of recognizing this
clinical manifestation resides in its recent discovery by
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the medical community and in the implications it may
have in causing organ failure when not diagnosed early
enough. This multi-systemic disease must be included
in the differential diagnosis when symptoms and signs
are present in multiple organs. Early diagnosis and
treatment improve the prognosis of affected patients.
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