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Key Clinical Message

Polyclonal hyperviscosity syndrome (HVS) is rare and has been reported in var-

ious disorders of immune dysregulation and lymphoid hyperplasia. IgG4-

Related Disease (IgG4-RD) is an emerging disorder often associated with exu-

berant hypergammaglobulinemia, and this review of seven cases establishes

IgG4-RD as an important cause of polyclonal HVS.
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Introduction

IgG4-related disease (IgG4-RD) is a recently described

fibro-inflammatory disease affecting nearly every organ

system including lymph nodes, periorbital tissues, salivary

glands, kidneys, lungs, breast, prostate, thyroid, lungs,

meninges, large vessels, and pancreas [1]. It was first rec-

ognized as a systemic disease in 2003, with autoimmune

pancreatitis as the canonical manifestation [2], and has

garnered increasing international recognition since then.

Despite the wide variety of organ manifestations, the his-

tologic appearance: increased IgG4-positive plasma cells,

lymphoplasmacytic and eosinophilic infiltrates, storiform

fibrosis, and obliterative phlebitis, is consistent across

diverse tissues and organs. Lymph nodes and bone mar-

row are the exceptions to this rule, where the lack of stor-

iform fibrosis (not to be confused with myelofibrosis)

and obliterative phlebitis produce more variable findings

[3, 4]. The emergence of this entity has provided a unify-

ing diagnosis for many patients with rare conditions

previously thought to be unique, organ-specific diseases

such as Mikulicz’s disease [5], idiopathic retroperitoneal

fibrosis [6], and lymphoplasmacytic aortitis [7].

The purpose of this study is to review seven cases of

polyclonal hyperviscosity syndrome (HVS). Two of these

(Cases 1 and 2) have histologically confirmed IgG4-RD

and the rest (Cases 3 to 7) have many features of IgG4-

RD. Most patients with IgG4-RD have elevated serum lev-

els of polyclonal immunoglobulin G (IgG), including

IgG4. In some cases, serum protein production is exuber-

ant, thus it intuitively follows that some patients with

IgG4-RD may be at risk of polyclonal HVS. Serum hyper-

viscosity is typically associated with monoclonal proteins

in patients with B-cell lymphoma and myeloma. How-

ever, polyclonal expansion of immunoglobulins causing

hyperviscosity has been described in diseases such as

rheumatoid arthritis [8, 9], Sj€ogren’s syndrome [10], and

HIV [11, 12]. The level of polyclonal IgG necessary to

cause symptomatic hyperviscosity varies greatly and

depends on factors such as IgG subtype and tendency of

the proteins involved to complex with other plasma pro-

teins. For example, IgG1 is nonaggregating and causes an

increase in serum viscosity in a linear fashion, with symp-

tomatic HVS typically occurring at concentrations

>120 g/L, whereas IgG3 has a tendency to polymerize in

vivo and can cause HVS at concentrations of 30–40 g/L
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[13]. As well, IgG can complex with other serum proteins

such as IgM and IgA to cause HVS. Cases of polyclonal

HVS are rare, and many have been published as diagnos-

tic dilemmas with no discrete diagnostic assignment pos-

sible [14, 15].

Patients and Methods

Seven published cases of polyclonal HVS were reviewed.

Cases 1–3 were from the authors’ own institutions and

thus underwent further review of pathology specimens.

Cases 4–7 were identified from the literature and the fea-

tures suggestive of IgG4-RD are described, but pathology

review to definitely confirm IgG4-RD was not possible.

Case 1 was previously published as the first case of con-

firmed polyclonal HVS due to IgG4-RD, and was also the

first successful report of purine-analogue therapy in IgG4-

RD [16]. This report updates his unique clinical course

and ongoing therapy, including recent response to benda-

mustine therapy. Case 2 had been previously diagnosed

with idiopathic hypereosinophilic syndrome when her case

was published in 2010 [17], but a pathology review in

2013 demonstrated that she in fact had IgG4-RD. Case 3

is a case of systemic plasmacytosis with hyperviscosity

[18], and the laboratory and pathology findings pertaining

to IgG4-RD are provided here. We performed literature

searches in Pubmed for “Polyclonal hypergammaglobulin-

emia” and “Hyperviscosity syndrome” and identified case

reports of patients with features suspicious for IgG4-RD

(Cases 4–7) [15, 19, 20]. We attempted to contact the

authors to obtain further information and were able to do

so for Case 7. Pathology review to definitively confirm or

refute IgG4-RD was not possible in these cases. This study

was not intended to be a systematic review of polyclonal

HVS in IgG4-RD, but rather a presentation of selected

cases which support the diagnostic reasoning of physicians

evaluating such patients. As this study involved pathology

review of two or fewer cases at the University of British

Columbia and the University of Tokyo, and otherwise

review of previously published data, ethics approval was

not required by either institution.

Case Series

A summary of key Clinical and Laboratory features is pre-

sented in Table 1 and Histological Findings, Treatment,

and Outcomes in Table 2.

Case 1

This man presented at age 41 with hyperviscosity due to

IgG4-RD, as previously described and was extraordinarily

refractory to treatment [16]. He eventually responded to

fludarabine and rituximab, which was a novel observation

in IgG4-RD, but relapsed 1 year later with rising IgG,

IgG3, and IgG4 levels. At relapse, treatment with cyclo-

sporine, single agent rituximab, and bortezomib with

dexamethasone, yielded no significant response. He was

therefore given six cycles of bendamustine 70 mg/m2 day

1 and 2 and rituximab 375 mg/m2 day 1, monthly which

produced an excellent remission at the time of this report

with normalization of his total protein, IgG, and IgG sub-

class levels. The highly elevated IgG3 level in this patient

was likely a major contributor to his HVS. The severe,

refractory, progressive nature of his disease exemplifies

the need for clinical trials to determine optimal therapy

in these patients.

Case 2

This woman presented at age 21 with HVS, episodic

angioedema, lymphadenopathy, and eosinophilia, which,

after extensive investigation, was thought to be due to

idiopathic hypereosinophilic syndrome (HES) [17]. Of

note, her case had been reviewed by numerous clinicians

and pathologists who are world experts in eosinophilia

and lymphoproliferative disorders before this diagnosis

was agreed upon. However, her initial workup did not

include staining of pathology specimens for IgG4 or

serum IgG4 levels. Recent review of her bone marrow

biopsy and submandibular lymph node specimen,

revealed morphology and IgG4 staining consistent with

IgG4 related disease (Fig. 1). Since the initial report, the

patient relocated to Asia and was lost to follow up. We

have not been able to obtain serum IgG4 levels, but

review of her serum protein electrophoresis and immu-

nofixation gels show a large polyclonal, polytypic IgG

band in the fast gamma region, where IgG4 is typically

located (Fig. 2). Moreover, diagnosis of IgG4-RD requires

demonstration of appropriate clinical findings in addition

to histologic findings but not necessarily elevated serum

IgG4, so this case meets diagnostic criteria for IgG4-RD.

She sustained an excellent remission on azathioprine

from Nov 2007 to April 2009 (after which she was lost

to follow up), which has rarely been reported in IgG4-

RD [21].

Case 3

This woman presented at age 49 with chronic erythe-

matosus plaques on her skin and was found to have

minor lymphadenopathy and splenomegaly, elevated

serum IL-6 levels, polyclonal hypergammaglobulinemia,

and fundoscopic findings indicating HVS [18]. She was

diagnosed with systemic plasmacytosis based on the

clinical findings and histopathology of the skin and
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lymph node showing heavy lymphoplasmacytic infiltra-

tion [18]. This patient did in fact have a moderately

elevated serum IgG4 levels of 4.23 g/L (Table S1) and a

subsequent review of the lymph node specimen revealed

IgG4-positive cells comprising 10% of IgG-positive cells

(Fig. 3). The skin specimen showed only scant IgG4

positive plasma cells. While these findings do not meet

diagnostic criteria for IgG4-RD, where an IgG4/IgG

plasma cell ratio of > 40%, among other criteria, are

required [3, 22], they do suggest an overlap between

the pathophysiology of hypergammaglobulinemia in sys-

temic plasmacytosis and IgG4-RD. She responded ini-

tially to treatment with oral steroids but subsequently

died of sudden unexplained cardiopulmonary arrest.

Case 4

One paper published shortly before the discovery of

IgG4-RD describes two patients with a syndrome of

polyclonal IgG4 gammopathy with lymphadenopathy

and nephropathy [19]. One of these patients was a 14-

year-old Algerian female with hyperviscosity syndrome

and markedly elevated polyclonal IgG and IgG4 levels

(Table S1) requiring plasmapheresis. She responded to

cyclophosphamide and prednisone, and then relapsed

while on prednisone but subsequently had a sustained

remission to hydroxychloroquine. Lymphadenopathy and

renal involvement are common in IgG4-RD, although

IgG4-RD does not typically respond to antimalarials

[23].

Cases 5 and 6

A 59-year-old female and 63-year-old female with multi-

organ disease that defied discrete diagnosis were reported

in 1977 [15]. These patients had lymphadenopathy and

HVS due to polymerizing IgG. Although they were posi-

tive for rheumatoid factor, neither had the typical erosive

arthritis seen in rheumatoid arthritis. Their course and

multisystem involvement were more suggestive of a lym-

phoproliferative disease reminiscent of the “pseudo-lym-

phoma” of Sj€ogren’s syndrome. The authors concluded:

“rather than argue that a diagnosis of Sj€ogren’s syndrome

is justifiable in these two patients, we prefer to postulate

that they share with Sj€ogren’s syndrome a common im-

munopathogenesis for hyperviscosity and lymphoprolifer-

ation.”

Case 7

Like patients 1, 2, 5, and 6, this patient had features of

atypical Sj€ogren’s [20], which is now known to overlap

considerably with IgG4-RD [24]. She presented with HVST
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with a prodrome of xerophthalmia and xerostomia for

8 months, with a positive rheumatoid factor but low titer

ANA 1:80 and negative anti-SSA/ro and anti-SSB/La. A

lip biopsy showed “changes consistent with Sj€ogren’s” but

histological details were not provided. The patient devel-

oped hepatic infiltration with portal inflammation, fibro-

sis, and biliary duct neoformation. Although hepatobiliary

abnormalities have been described in Sj€ogren’s syndrome,

the authors of this case report were not fully convinced

that the changes in this case were attributable to Sj€ogren’s

(personal communication with Dr. A. Lazo-Langner

October 2013). Hepatobiliary involvement is very

common in IgG4-RD, but the hypothesis of IgG4-RD as

a unifying diagnosis in this case could not be confirmed

or refuted without a pathology review, which was not

possible.

Discussion

This case series demonstrates that IgG4-RD very likely

accounts for a subset of patients with polyclonal HVS,

and also provides insight into a number of related

issues. While the small number of cases in this rare con-

dition makes it impossible to estimate the prevalence of

hyperviscosity in IgG4-RD there are still a number of

practical learning points for clinicians. First, IgG4-RD

should be considered in the differential diagnosis for

patients with polyclonal hypergammaglobulinemia and

lymphoid hyperplasia. The largest study of moderate to

marked polyclonal hypergammaglobulinemia (defined at

gamma globulins >30 g/L) proposed six diagnostic cate-

gories: liver disease, connective tissue diseases, chronic

infections, hematologic disorders, nonhematologic malig-

nancies, and “other” [25]. None of the patients in that

cohort were described as having hyperviscosity

(A) (B) (C)

(D) (E) (F)

Figure 1. Bone marrow and right submandibular gland specimens from Case 2. (A) Bone marrow H & E showing plasmacytosis and eosinophilia.

(B) Bone marrow IgG stain. (C) Bone marrow IgG4 stain, showing 98 IgG4+ plasma cells/hpf and IgG4/IgG ratio 63%. (D) Right submandibular

salivary gland H & E showing heavy lymphoplasmacytic infiltrate with reactive follicular hyperplasia, peri-ductal fibrosis, acinar atrophy, and

scattered eosinophils. (E) Right submandibular salivary gland IgG stain. (F) Right submandibular salivary gland IgG4 stain showing 137 IgG+

plasma cells/hpf and IgG4/IgG ratio 58%.

Figure 2. Immunofixation gel from case 2 showing a very dense

polyclonal polytypic IgG band in the fast gamma region.
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syndrome. Although IgG4-RD certainly has features of

autoimmune or connective tissue disease, it also has fea-

tures of a lymphoproliferative disorder and represents a

unique entity. We propose that a seventh category,

“IgG4-RD and associated conditions”, be considered in

the diagnostic approach to polyclonal hypergammaglobu-

linemia.

Second, many patients with IgG4-RD have peripheral

blood eosinophilia, which can be quite pronounced, as in

Case 2. Current guidelines for diagnosis and management

of eosinophilic disorders recommend exclusion of second-

ary causes of eosinophilia, evaluation for lymphocyte-vari-

ant HES and bone marrow biopsy to exclude systemic

mastocytosis as well as cytogenetic studies for clonal

abnormalities [26]. Ultimately, many patients with persis-

tent peripheral blood eosinophilia are labeled with idio-

pathic eosinophilia or idiopathic hypereosinophilic

syndrome, which are diagnoses of exclusion. IgG4-RD is

a discrete, well-defined entity which should be ruled in or

out in these patients with serum IgG4 levels and histolog-

ical examination of pathology specimens. It should be

noted that mild elevations of serum IgG4 are nonspecific

[22]. Ultimately, diagnosis of IgG4-RD requires histologi-

cal confirmation, and even cases with extremely elevated

serum IgG4 such as Case 4, must not be classified as

IgG4-RD without appropriate histological findings. Tis-

sues from involved organs such as minor salivary glands

and pancreatic tissue are generally more reliable than

lymph node or bone marrow [3].

Third, distinguishing IgG4-RD from “associated condi-

tions” such as atypical Sj€ogren’s and the hyper-IL-6

syndromes is a diagnostic challenge. Early studies in

IgG4-RD demonstrated that many patients previously

diagnosed with atypical Sj€ogren’s are better classified as

IgG4-RD [24]. Similarly, the overlap between IgG4-RD

and the cluster of diseases known as hyper-IL-6

syndromes is increasingly apparent. The hyper-IL-6 syn-

dromes include common diseases such as rheumatoid

arthritis, and rare conditions such as idiopathic plasmacy-

tic lymphadenopathy, multicentric Castleman disease, and

systemic plasmacytosis. They are associated with elevated

IL-6, CRP, and other acute phase reactants. Whereas

IgG4-RD is a “fibroinflammatory” disease, the inflamma-

tion is typically localized to particular organs and marked

elevations in systemic acute phase reactants are observed

in less than 10% of patients [27]. This distinction is illus-

trated by the disparity in IL-6 and CRP levels between

Case 1 and Case 3 in this study (Table 1). Increased

serum IgG4 and increased IgG4-positive plasma cells in

tissue may be present in the hyper-IL-6 syndromes, par-

ticularly in systemic plasmacytosis [28] (e.g. Case 3 in this

report), although not typically to the same degree as in

IgG4-RD [29]. This overlap in clinical, laboratory, and

histological features highlights the importance of adhering

to standard diagnostic criteria for IgG4-RD.

Fourth, the variable response to treatment in these cases

warrants comment. Case 1 clearly has severe, refractory

disease illustrating the need to explore more intensive

therapies in patients with this disease. To our knowledge,

this is the only published case where fludarabine and ben-

damustine have been used successfully. In contrast, Cases

2 and 4 in this study sustained a prolonged response to

milder immunosuppressives including low dose steroids

and antimalarials. This variability suggests that polyclonal

HVS is due to heterogeneous pathophysiological processes.

To date, most of the reports on treatment in IgG4-RD

have focused on medications used in autoimmune dis-

eases, most notably corticosteroids [30] and rituximab

[31], but lymphoma [16] and myeloma [32] therapies can

also be considered in refractory disease.

The discovery of IgG4-RD and its myriad organ mani-

festations represents a milestone in our understanding of

polyclonal hypergammaglobulinemia, hyperviscosity syn-

drome, and eosinophilia. It exemplifies the importance of

continuous learning in clinical practice in order to develop

diagnostic expertise [33]. Clinicians must actively incorpo-

rate new knowledge on emerging diseases such as IgG4-

RD into diagnostic and therapeutic practice, particularly

when evaluating rare conditions such as polyclonal HVS.
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