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Abstract
Rationale: IgG4-related disease (IgG4-RD) is a systemic autoimmune disease and mixed cryoglobulinemia may be caused by
autoimmune diseases. However, so far only 1 case of IgG4-RD complicated with mixed cryoglobulinemia is reported. Our case
further confirms the close relationship between these 2 diseases.

Patient concerns: A 55-year-old female was admitted because of dry mouth and teeth falling off.

Diagnoses: The patient was diagnosed as IgG4-related sialadenitis (IgG4-RS) complicated with type III mixed cryoglobulinemia.
IgG4-RS was confirmed by elevated serum IgG4 levels and diffuse IgG4+ plasmocyte infiltration and storiform fibrosis in the
interstitium of labial gland. Type III mixed cryoglobulinemia was confirmed by positive serum cryoglobulins and no monoclonal
immunoglobulin in serum and urine.

Interventions and Outcomes: After treatment with prednisone and cyclophosphamide, serum cryoglobulins rapidly turned
negative with the remission of IgG4-RS.

Lessons:Type III mixed cryoglobulinemia can be caused by IgG4-RS, and the underlying mechanisms need to be further explored.

Abbreviations: IgG4-RD = IgG4-related disease, IgG4-RS = IgG4-related sialadenitis, BAFF = B cell-activating factor.
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1. Introduction

IgG4-related disease (IgG4-RD) is a systemic autoimmune
disease. According to reports, more than forty different organs
have been involved by IgG4-RD.[1] The top 5 frequently involved
organs are as follows: submandibular glands 28%, lymph nodes
27%, orbit 22%, pancreas 19% and retroperitoneum 18%.[1]

The typical histopathologic features in involved organs are
significant IgG4 positive plasmacytic infiltration, storiform
fibrosis, and obliterative phlebitis.[2]

Cryoglobulins are immunoglobulins that precipitate at temper-
atures less than 37°C and redissolve after rewarming. Cryoglo-
bulinemia refers to the presence of cryoglobulins in serum.
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Cryoglobulins are classified into the following 3 types: type I
consists of monoclonal immunoglobulin; type II is composed of
monoclonal IgM with rheumatoid factor activity and polyclonal
IgG; type III is constituted by polyclonal IgM with rheumatoid
factor activity and polyclonal IgG. Type II and III are also referred
to as mixed cryoglobulins.[3]

Autoimmune disease is an important cause of mixed
cryoglobulinemia, but so far only 1 case of cryoglobulinemia
caused by IgG4-RD has been reported by Kimaya et al.[4] Now
we report another case here. The case study was approved by the
Ethics Review Committee of Beijing Anzhen Hospital (approval
number: 2019011X), and informedwritten consent was obtained
from the patient for publication of this case report.
2. Case presentation

A 55-year-old female has felt dry mouth for several months, even
needing water to help swallow food sometimes. Most of her teeth
have gradually taken off over the past few years. She did not feel
obvious dry eyes. One month ago urinalysis found protein (+) in
her urine. She never had skin purpura, ulcer, and arthralgia.
Physical examination showed normal blood pressure (109/
65mmHg), only 5 teeth remaining in mouth, no palpable swelling
or masses in salivary glands, and no edema in lower extremities.
Laboratory tests revealed mild proteinuria (0.3g/d) with

normal urinary sediment. Serum creatinine (50mmol/L) and
blood urea nitrogen (6.5mmol/L) were both normal. Serum
globulin level was markedly elevated (55.9g/L). The levels of
serum IgG (43.48g/L) and IgG4 (29.80g/L) were also markedly
elevated .The levels of serum IgA, IgM, IgG1, IgG2, and IgG3
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Figure 1. Serum cryoglobulin qualitative test. (A)Serum cryoprecipitates appeared after 7 days of incubation at 4°C. (B) Serum cryoprecipitates redissolved after
rewarming at 37°C.

Zhang et al. Medicine (2019) 98:31 Medicine
were all normal. The levels of serumC3 (0.52g/L) and C4 (0.04g/
L) were significantly reduced. Rheumatoid factor level was
significantly increased (147.6 IU/ml). Serum cryoglobulin test was
positive (Fig. 1). Anti-dsDNA, anti-SSA, anti-SSB, and anti-Ro 52
antibodies were all negative with weakly positive antinuclear
antibody. Both nucleic acid and immunological tests for HCV,
HIV, and HBV were negative. Serum protein electrophoresis,
serum, and urine immunofixation electrophoresis all revealed no
monoclonal immunoglobulin.
Saliva flow rate was abnormal (<0.2mL/15min). Radionu-

clide examination of salivary glands showed mild impairment of
the uptake and excretion functions in the left parotid gland, and
moderate impairment in the bilateral submandibular glands.
Schirmer test and tear breakup time test of both eyes were
positive.
Pathological examination of labial gland biopsy tissue revealed

that diffuse inflammatory cells infiltration around ducts and
atrophic acinus. The infiltrating inflammatory cells were
2

predominantly IgG4+ plasmocytes (>150/HPF) and the ratio
of IgG4+/IgG+ plasmocytes was 50-70%. Storiform fibrosis was
observed in interstitium (Fig. 2). The pathological diagnosis was
IgG4-related sialadenitis (IgG4-RS).
Renal biopsy was also performed. Immunofluorescence

examination showed IgM (2+), IgG, IgA and C3 (1+), C1q
and FRA (�) in mesangium. Immunohistochemistry staining
showed no IgG4+ plasmocytes in interstitium. Light microscopy
displayed mild proliferation of mesangial cells and slight increase
of mesangial matrix. No thrombus-like protein was found within
glomerular capillary lumena. No storiform fibrosis was observed
in interstitium (Fig. 3). Electron microscopy revealed electron
dense deposits in mesangium. No deposits with fibrillary or
microtubular substructure were observed in glomeruli. The
pathological diagnosis was IgM nephropathy.
The patient was treated with prednisone (initial dose 30mg/d)

and oral cyclophosphamide (cumulant 8.5g). After 9 months of
treatment, patient’s dry mouth symptoms improved significantly.



Figure 2. Pathological findings of the labial gland biopsy tissue. (A) Diffuse infiltration of mononuclear cells and plasmocytes in interstitium (HE,�400). (B, C, D)
Infiltration of abundant plasmocytes (CD 138+ cells), IgG+ cells and IgG4+ cells in interstitium (immunostaining,�400). (E, F) Storiform fibrosis in interstitium
(Masson,�200 and�400, respectively).
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Serum globulin and IgG levels both recovered to normal. Serum
IgG4 level significantly dropped to near normal (3.28g/L). Serum
C3 and C4 levels both elevated to normal. Serum cryoglobulin
test became negative. Urinalysis returned to normal.
3. Discussion

The comprehensive diagnostic criteria for IgG4-RD established
by Japan College of Rheumatology in 2011 are the following:
1.
 clinical examination shows characteristic diffuse/localized
swelling or masses in single or multiple organs;
2.
 hematological examination shows elevated serum IgG4
concentrations (≥135mg/dL);
3.
 histopathological examination shows:
3

(a) marked lymphocyte and plasmocyte infiltration and
fibrosis;

(b) infiltration of IgG4+ plasmocytes: ratio of IgG4+/ IgG+ cells
>40% and >10 IgG4+ plasmocytes/HPF.[5]
Our patient meets the above criteria (2) and (3). Although no
palpable swelling or mass of the salivary glands was found at the
time of hospitalization, she felt dry mouth and the uptake and
excretion functions of salivary glands were impaired. We
consider that no enlargement of salivary glands might be related
to the chronic transformation of salivary gland lesions and
obvious interstitial fibrosis. International consensus guidance
statement published in 2015 pointed out that the histopathologic
and immunohistochemistry features that support the diagnosis of
IgG4-RD, in the proper clinical setting, can be viewed as
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Figure 3. Pathological findings of the kidney biopsy tissue. (A) IgM granular deposits in the mesangium (Immunofluorescence,�200). (B) Mild proliferation of
mesangial cells (PAS,�400). (C) No storiform fibrosis in interstitium (Masson,�100). (D) A few mononuclear cells in interstitium (HE,�400).
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diagnostic.[6] Therefore our patient can be affirmatively diag-
nosed as IgG4-RS.
Positive serum rheumatoid factor and decreased C3 and C4

levels are important clues to suggest mixed cryoglobulinemia.[3,7]

Based on this, we performed serum cryoglobulin test for the
patient and the result was positive. So, she also suffered from
cryoglobulinemia even without the clinical manifestations of
vasculitis. Her cryoglobulinemia belongs to type III mixed
cryoglobulinemia because no monoclonal immunoglobulin can
be found in her serum and urine.Mixed cryoglobulinemia is often
caused by infections such as HCV, HIV, or HBV infection, or
autoimmune diseases such as Sjogren’s syndrome, systemic lupus
erythematosus or rheumatoid arthritis.[3,7] Our patient has no
evidence of infection and the autoimmune diseases mentioned
above. So, we think that her type III cryoglobulinemia may be
caused by IgG4-RS. After treatment with prednisone and
cyclophosphamide, her serum cryoglobulins rapidly turned
negative with the remission of IgG4-RS, which also suggests
that the 2 diseases are closely related.
The mechanism by which IgG4-RD causes cryoglobulinemia

remains unclear. In 2016, Kimaya et al[4] hypothesized that
dysfunction of B lymphocytes may be an underlying pathogenic
mechanism of both IgG4-RD and cryoglobulinemia, in which B
cell-activating factor (BAFF) may play an important role. It has
been found that serum BAFF levels in patients with IgG4-RD
were significantly elevated, while glucocorticoid therapy could
dramatically reduce the levels of serum BAFF and IgG4.[8] It has
also observed in a patient with Sjogren’s syndrome complicated
4

with cryoglobulinemic vasculitis and elevated serum BAFF levels
that serum cryoglobulins continuously turned negative after
treatment with belimumab (a BAFF blocker).[9] So, the
hypothesis put forward by Kimaya et al[4] deserves attention
and should be further studied and verified in the future.
Finally, thekidneydisease in this patient is not causedby IgG4-RD

or cryoglobulinemia. The major kidney lesion of IgG4-RD is
tubulointerstitial nephritis with marked IgG4+ plasmacytic infiltra-
tion and storiform fibrosis in interstitium.[1,10] The renal involve-
ment of cryoglobulinemic vasculitis manifests chiefly as membrano-
proliferative glomerulonephritis with thrombus-like cryoglobulin
depositswithin capillary lumina.[7,11] Therefore, the patient’s kidney
disease, IgM nephropathy, is an independent disease.
In summary, we report here a case of IgG4-RD complicated

with type III mixed cryoglobulinemia. The underlying mecha-
nisms leading to the coexistence of these 2 diseases need to be
further explored.
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