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Acute Tubulointerstitial Nephritis in Rosai-Dorfman Disease

Mimicking IgG4-related Disease
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Abstract:

Rosai-Dorfman-Destombes disease (RDD) is a non-Langerhans cell histiocytosis characterized by the accu-
mulation of histiocytes inside the lymph nodes or extranodally. The association between RDD and IgG4-
related disease (IgG4-RD) is discussed. We herein report a case of RDD manifesting as acute tubulointersti-
tial nephritis mimicking IgG4-RD. The first renal biopsy showed severe tubulointerstitial nephritis with infil-
tration of S100-positive histiocytes and IgG4-positive plasma cells; storiform fibrosis and obliterative phlebi-
tis were not confirmed. After prednisolone therapy, IgG4-positive cells and S100-positive histiocytes were de-
creased, but the IgG4/IgG ratio increased despite clinical improvement. These findings indicated extranodal
RDD in the kidney presenting as tubulointerstitial nephritis.
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Introduction

Rosai-Dorfman-Destombes disease (RDD), also known as
sinus histiocytosis with massive lymphadenopathy, is a rare
non-Langerhans cell histiocytosis characterized by the accu-
mulation of activated histiocytes within affected tissues. His-
tological confirmation of emperipolesis, i.e. the engulfment
of intact leukocytes into the cytoplasm of histiocytes, is re-
quired for the diagnosis. The immunophenotype of these
large RDD histiocytes is S100- and CD68-positive and CD1
a-negative (1). RDD presents clinically as lymphadenopathy
with or without an intermittent fever, night sweating, and
weight loss. Extranodal involvement is reported in 43% of
RDD cases, and kidney manifestations of RDD are reported
in only 4% of extranodal cases (1, 2). Most kidney involve-
ment cases present with renal hilar mass, whereas renal pa-
renchymal lesions without tumor mass are rare (1).

IgG4-related disease (IgG4-RD) is a fibroinflammatory
condition characterized by tumefactive lesions, a dense lym-
phoplasmacytic infiltrate rich in IgG4-positive cells, stori-

form fibrosis, and often elevated serum IgG4 concentrations.
Tubulointerstitial nephritis with dominant IgG4-positive
plasma cell infiltration and fibrosis is the most common his-
tological finding in renal involvement of IgG4-RD (3). Re-
cently, several studies have reported increased IgG4-positive
plasma cell counts and elevated IgG4/IgG ratios in organs
other than the kidney that are affected by RDD, such as the
pancreas, lymph node, skin, and breast (4, 5).

We herein report a case of acute tubulointerstitial nephri-
tis in Rosai-Dorfman disease with infiltration of IgG4-
positive plasma cells.

Case Report

A 76-year-old man with lymphadenopathy and progres-
sive renal dysfunction was referred to our hospital. The pa-
tient had a history of hypertension and aortic valve replace-
ment due to severe aortic regurgitation. On presentation, the
bilateral submental and right axillary lymph nodes were pal-
pable, with no other significant symptoms, such as a fever,
night sweating, or fatigue. The serum creatinine level was
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Figure 1.

Lymph node biopsy findings. Hematoxylin and Eosin staining shows the sinus expansion

of large histiocytic cells with normochromatic nuclei and pale cytoplasm with diffuse infiltration of
plasma cells around the lymph follicle. (B) The cytoplasm of a large histiocyte contains small lympho-
cytes; this phenomenon is known as emperipolesis (arrows) (A, original magnification, x200; B, orig-

inal magnification, x400). Immunostaining of the cell showing emperipolesis reveals that it is (C) S-
100-positive (arrow pointing to emperipolesis) and (D) CD1a-negative. (C, original magnification,
x200; D, original magnification, x400). IgG-positive (E) and IgG4-positive (F) plasma cell prolifera-
tion can be observed. The IgG4/IgG-positive plasma cell ratio is 41.7%, but storiform fibrosis and
vasculitis, which are typical of IgG4-RD, are not evident.

elevated from a baseline of 0.88 mg/dL to 1.80 mg/dL. At
the time of referral, serum IgG was elevated to 3,931 mg/
dL; specifically, IgG4 was elevated to 883 mg/dL and IgE to
648 mg/dL, while IgA and IgM levels were within the nor-
mal range. No monoclonal immunoglobulin was found.
Complement C3 and C4 were decreased to 35 mg/dL and 2
mg/dL, respectively. Urinary protein excretion was 0.41 g/
gCr, while urinary beta 2-micro-globulin was markedly ele-
vated at 13,029 ug/mL. Computed tomography revealed cer-
vical, supraclavicular, axillary, mediastinal, para-aortic, and
inguinal lymph node enlargement. The bilateral kidneys
were diffusely swollen with irregular borders.

A lymph node biopsy revealed sinus expansion of large
histiocytic cells with normochromic nuclei and pale cyto-
plasm, as well as some emperipolesis, all of which are typi-

cal features of RDD. In the background, infiltration of
plasma cells was prominent, while neutrophils and eosino-
philia were also observed without storiform fibrosis
(Fig. 1A, B). Immunostaining revealed that the sinus histio-
cytes were S100- and CD68-positive and CDla-negative
(Fig. 1C, D). The IgG4/IgG ratio was 42.1% (Fig. 1E, F).
Based on these findings, we diagnosed nodal RDD.

A kidney biopsy revealed diffuse severe interstitial infil-
tration of lymphocytes, histiocytes and plasma cells with
only a few residual tubules (Fig. 2A). Glomeruli showed al-
most no abnormalities. Interstitial fibrosis was sparse. Stori-
form fibrosis and obliterative phlebitis, the typical pathologi-
cal features of 1gG4-RD, were not confirmed (Fig. 2B). Im-
munofluorescence staining showed no significant deposition.
An immunohistochemical analysis revealed the infiltration of
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Figure 2. Renal biopsy findings. (A-E) Findings of the initial renal biopsy. (A) Hematoxylin and
Eosin (H&E) staining shows diffuse severe interstitial infiltration of inflammatory cells, and only a
few residual tubules can be recognized (original magnification, x100). (B) Periodic acid-methenamine
silver (PAM) stain shows trivial fibrosis but no storiform fibrosis or obliterative phlebitis (original
magnification, x100). (C) An immunohistochemical analysis shows S100-positive histiocyte infiltra-
tion (original magnification, x100; insert, original magnification, x400). (D, E) An immunohistochem-
ical analysis shows the proliferation of (D) IgG-positive plasma cells and (E) IgG4-positive plasma
cells. The IgG/IgG4 ratio is 31.7 %, and the number of IgG4-positive plasma cells is 91/HPF (original
magnification, x100; I, original magnification, x100). (F-J) A repeat biopsy after oral prednisolone
therapy. (F) H&E staining shows a decrease in inflammatory cells, but the patchy focal invasion of
lymphocytes and plasma cells remains (original magnification, x100). (G) shows that fibrosis has ex-
panded, but neither storiform fibrosis nor obliterative phlebitis is observed (original magnification,
x100). An immunohistochemical analysis reveals (H) S100-positive disappearance and a decrease in
(I) IgG-positive and (J) IgG4-positive plasma cells. The IgG/IgG4 ratio is 41.4%, and the number of
IgG4-positive plasma cells is 15/HPF. Unexpectedly, the IgG/IgG4 ratio was higher in the repeat bi-
opsy than in the initial biopsy (original magnification, x100; O).

histiocytes that were S100- and CD68-positive and CDla-
negative with no emperipolesis (Fig. 2C). The IgG4-/1gG-
positive cell ratio was 38%, and the number of IgG4-
positive cells was 91 cells/high-power field (HPF)
(Fig. 2D, E).

The patient’s clinical course is shown in Fig. 3. Because
the patient became oliguric and his serum creatinine level

increased to 2.48 mg/dL, 40 mg (0.7 mg/kg) of prednisolone
was administered to treat tubulointerstitial nephritis. After
oral prednisolone was decreased to 15 mg, his serum cre-
atinine level improved to 1.34 mg/dL; his serum comple-
ments C3 and C4 improved to 85 and 27, respectively, while
his urinary beta 2-micro-globulin level decreased to 419 ug/
mL, and his lymphadenopathy disappeared.
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Figure 3. Clinical course. The patient’s clinical course. After the administration of oral predniso-

lone, the serum creatinine and urinary beta 2-microglobulin levels gradually decreased. PSL: pred-

nisolone, b2MG: b2-microglobulin

A repeat kidney biopsy was performed four months after
PSL was started. Compared to the initial biopsy, the repeat
biopsy showed the decreased infiltration of inflammatory
cells, but the patchy focal invasion of lymphocytes and
plasma cells remained (Fig. 2F), and the interstitial fibrosis
had expanded (Fig. 2G). There was no emperipolesis and
only a few S100-positive cells (Fig. 2H). Although the num-
ber of IgG4-positive cells decreased dramatically to 8 cells/
HPF, the IgG4/IgG ratio increased to 41.4% (Fig. 2I, J).
Based on the second kidney biopsy findings, we determined
that the tubulointerstitial nephritis was a manifestation of ex-
tranodal RDD, not IgG4-related kidney diseases (RKD).

Discussion

We herein report a case of tubulointerstitial nephritis in
RDD mimicking IgG4-RD. Although several previous re-
ports have discussed the possibility that RDD and IgG4-RD
are related, to our knowledge, this is the first report to dis-
cuss a possible association between RDD and IgG4-RD in
the kidney. A 2016 revised histiocytosis classification rec-
ommends evaluating IgG4-positive plasma cell infiltration in
all RDD patients and classifying them according to the pres-
ence or absence of IgG4 syndrome (6). The 2019 American
College of Rheumatology (ACR)/European League Against
Rheumatology classification criteria for IgG4-RD, in con-
trast, recommend that histiocytosis be excluded (7). Thus,
the association between RDD and IgG4-RD is still contro-
versial.

Tubulointerstitial nephritis is the most common histologi-
cal finding in cases with renal involvement of IgG4-RD and
is conversely rare in kidney RDD, which typically presents
as a renal mass. Renal parenchymal disorder in RDD is

quite rare. A few cases of severe acute kidney injury have
been reported, but a renal biopsy could not be performed in
most of these cases because of the deterioration of the pa-
tients” status (8, 9). There have been only two cases of
biopsy-proven RDD manifesting as tubulointerstitial nephri-
tis to date (10, 11). The first case of RDD manifesting as tu-
bulointerstitial nephritis had S100-positive and CDla-
negative histiocytes without emperipolesis. This case was
not examined for IgG4-positive plasma cell infiltration in the
kidney and required etoposide for complete remission (10).
The second case of RDD manifesting as tubulointerstitial
nephritis was identified as IgG-RD-induced tubulointerstitial
nephritis but was not examined for S100 positivity (11).
That case responded adequately to steroid therapy, as did
our case. This is worth noting because while RDD that does
not involve the kidney typically has a benign clinical course,
the prognosis of kidney RDD is considered to be poor.

Our findings suggest that RDD with a phenotype similar
to that of IgG4-RD may respond well to steroid therapy. In
other words, some cases that are currently diagnosed as IgG
4-RKD with lymphadenopathy may actually be RDD with
tubulointerstitial nephritis. In supposed cases of IgG4-RD
with massive cervical lymphadenopathy, general symptoms,
such as a fever or fatigue, and other atypical clinical mani-
festations, we recommend a lymph node biopsy with an ex-
amination for emperipolesis and S100-positive cells to rule
out the possibility of RDD with tubulointerstitial nephri-
tis (12).

In our case, a lymph node biopsy revealed emperipolesis
of some S100-positive cells, which is one of the exclusion
criteria for IgG4-RD (7); this finding enabled us to diagnose
nodal RDD. Other than that, however, our case had a pheno-
type similar to that of IgG4-RD, including elevated IgG,
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IgG4, and IgE as well as hypocomplementemia. A renal bi-
opsy in our case indicated an IgG4/IgG ratio of 38.4% and
an IgG4-positive plasma cell count of 91/HPF. These find-
ings alone were not sufficient to allow us to distinguish
RDD from IgG4-RD with kidney involvement. Nevertheless,
the S100-positive histiocytes in the renal biopsy suggested
the infiltration of RDD into the renal parenchymal lesions.
Though our renal biopsy showed no emperipolesis, scant
emperipolesis is sometimes found in extranodal RDD (2). In
contrast, emperipolesis has been observed in tumor lesions
of extranodal RDD affecting the kidney (13). Thus, while
diagnosing extranodal RDD without tumor formation can be
challenging, it can sometimes be simplified by examining
for S100-positive histocytes in the extranodal lesions.

The second biopsy after prednisolone therapy showed an
elevated IgG4/IgG ratio and decreased numbers of S100-
positive histiocytes and IgG4-positive cells. Arai et al. re-
ported that repeat biopsies in IgG4-RKD tend to show de-
creased numbers of IgG4-positive cells and a reduced 1gG4/
IgG ratio (14), suggesting that our case was not a typical
one of IgG4-RD, although the number of IgG-positive cells
was decreased. In addition, storiform fibrosis, which is a
characteristic feature of IgG4-RD, observed in about half of
patients, was not observed in our case, even in repeat bi-
opsy (15). Previous reports on extranodal RDD in other
sites, such as the nervous system and pancreas, include no
examples of IgG4-RD-mimicking patients exhibiting stori-
form fibrosis or obliterative phlebitis (16). Based on all of
our clinical and pathological findings, we diagnosed this pa-
tient’s tubulointerstitial nephritis as a manifestation of extra-
nodal RDD as opposed to IgG4-RKD.

Classically, RDD has been considered a reactive process
occurring in connection with certain inflammatory diseases.
More recently, however, next-generation DNA sequencing
has revealed point mutations, such as KRAS and MAP2K1
mutations, in 33% of RDD cases (17). These studies have
indicated that RDD has clonality and involves activation of
the MAPK pathway. Recently, the autoantibody against
laminin 511-E8 was detected in patients with autoimmune
pancreatitis (AIP), suggesting that IgG4-RD is an autoim-
mune disease (18). RDD is clearly a completely different
entity from IgG4-RD, although some cases of RDD do
mimic the clinical and pathological characteristics of IgG4-
RD. At present, the pathological phenotype of IgG4-RD is
thought to be caused by T helper 2 (Th2) and regulatory T
(Treg) cells (19). Zhang et al. reported that the Treg cell
counts were significantly higher in extranodal RDD tissues
than in reactive lymph nodes (20). We speculate that the
upregulation of IL-6 and IL-4 from Treg cells in RDD leads
to the RDD phenotype that mimics IgG4-RD. Furthermore,
as hypocomplementemia and elevation of IgE were seen in
our case, we propose that they are induced not only in tubu-
lointerstitial nephritis caused by IgG4-RD but also in that
caused by RDD, and that they arise by the same mechanism
in both conditions.

In conclusion, we encountered a case of tubulointerstitial

nephritis in RDD mimicking IgG4-RD. We speculate that
extranodal RDD can present as tubulointerstitial nephritis
and that there may be a subset of kidney RDD that mimics
IgG4-RD, as there are subsets of extranodal RDD that
mimic IgG4-RD in other organs.
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