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Abstract

Cryoglobulinemia is a rare immune-complex-mediated small vessel
vasculitis that has a smoldering clinical course and can potentially
involve multiple organ systems. The discovery of its relationship
with hepatitis C infection shows the striking association between
a viral infection, an autoimmune disease and lymphoproliferative
disorders. It is estimated that hepatitis C negative cryoglobulinemia
accounts for about 5% to 10% of cases. There have been sporadic
reports of association between cryoglobulins and antiphospholipid
antibody leading to the suspicion that they participate in the
vascular damage at least in some cases but no clear guidelines
exist regarding how to best approach such patients if any different
at all. We describe a patient with essential cryoglobulinemia,
anticardiolipin antibodies hypergammaglobulinemia and take this
opportunity to review literature on this topic.
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Introduction

Mixed cryoglobulinemia (MC) is a complex disorder with a broad
spectrum of clinical manifestations. The laboratory hallmark of MC
is the presence of cryoglobulins, which are proteins that undergo
precipitation upon refrigeration of serum and would dissolve again
on warming. To test for them a 20 milliliter blood sample should
be stored at 37 °C until completely coagulated, centrifuged at 37 °C
at 2500 rpm for 5 minutes, and then stored at 4'C for 1 week. A
white precipitate in the bottom of the tube indicates the presence of
cryoglobulins. When the tube is rewarmed to 37 °C, the precipitate
will dissolve. They are typically composed of immunoglobulins and
complement components. Cryoglobulins are commonly classified
into three types as suggested by Brouet, et al. [1]. Type I is composed
of isolated monoclonal immunoglobulins (usually of the IgG isotype
but less frequently they may be composed of IgM, IgA, or light
chains) and is frequently associated with myeloma and Waldenstrom
macroglobulinemia. Type II and type III, designated “mixed
cryoglobulinemia”, has immuno complexes formed of a monoclonal
(type II) or polyclonal (type III) IgM rheumatoid factors (RF) and
polyclonal IgG. Type II and type III MC represent up to 80% of all
cryoglobulins and are generally present in lower concentrations than

monoclonal cryoglobulins. In 1990s it was established that most
of these essential MC are associated with chronic hepatitis C virus
(HCV) infection [2,3]. We now know that MC is associated with
clinical situations that generate large amounts of IgG and immune
complexes, including chronic autoimmune diseases such as systemic
lupus erythematosus, Sjégren’s syndrome [4] or infections such as
HCV and HIV infections. MC not associated with those disorders
has been defined as essential (primary) MC. The clinical features,
etiologies, and treatment of MC not associated with HCV infection
have been poorly described.

Cryoglobulins have previously been reported sporadically in
association with antiphospholipid antibodies (aPL) antibodies
suggesting a possible confounding pathogenic mechanism for
vascular injury in such cases [5]. Here we describe a patient who
developed cryoglobulinemia and had concurrent elevated levels of
autoimmune aPL antibodies.

Case

Our patient was a twenty-eight years old male of Indian
inheritance who had no prior medical history. Of note his maternal
grandfather and maternal uncle were on hemodialysis for what was
presumed to be a complication of hypertension. He went for a routine
physical in January 2013. Hyperlipidemia was detected in blood work
for which he was started on Atorvastatin. Six months into therapy,
he started having muscle pain and cramps that would worsen with
intense exercises. He was seen by his primary care provider and
was found to have proteinuria and elevated creatine phosphokinase
(CPK) on evaluation. A diagnosis of rhabdomyolysis due to statin
therapy was made and atorvastatin was discontinued. He continued
to have proteinuria on subsequent evaluations and was later referred
to nephrologist. Lisinopril was prescribed. He changed his primary
doctorin 2014 that again found him to have persistent proteinuria
(1.3 gm/ day) and now microscopic hematuria on routine screening.
The CPK by then had normalized. By then he also started to have
sporadic episodes of erythematous, non pruriticpurpura in both legs
that would get better in a week or so on its own. He was referred again
to nephrologist who did a kidney biopsy and found proliferative
glomerulonephritis with membranoproliferative features and large
immune complex deposits (Figure 1). Immunofluorescence showed
a mixed IgG-IgA cryoglobulins (Figure 2). A strong suspicion of
cryoglobulinemic glomerulonephritis was raised on renal biopsy.
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Figure 2: Renal biopsy, immunofluorescence images showing IgG granular
capillary loop deposits.

Patient had a positive cryoglobin screen with low cryocet
of 1%. His cryoprecipitate contained a monoclonal IgM Kappa
and polyclonal IgG globulins the expected composition for MC
type II. Patient also had elevated inflammatory markers, positive
Rheumatoid factor of 494 IU/ml (Reference < 30 IU/ml), positive
lupus anticoagulant screen which was in mildly abnormal range
and weakly positive cardiolipin Ab IGMat initially 17 (normal < 12
MPL), 14 and 23.7 upon repeated testing. His IgG anticardiolipin
and B2glycoprotien antibodies were negative. Patient also had an
incidental finding of Hepatitis A IgG antibody and IgG antibodies
against mycoplasma. Immunoglobins analysis showed IGM to be 507
mg/dl (normal 22-292 mg/dl) while IGA and IGM immunoglobins
were within normal range. Extensive work up was done including
anti chromatin antibody, anti histone antibody, antinuclear antibody,
anti Jo antibody, SCL-70 antibody, SSA/SSB antibody, SM/RNP
antibody, C3, C4, total complement, ANCA serology with MPO,
PR3 and CCP which was all unremarkable. SPEP did not show
any evidence of monoclonal protein. Extensive infectious workup
including testing for Hepatitis B, C and HIV was unrevealing. His
chest x ray did not show any hilar adenopathy. Subsequently he had
a flow cytometry, cytogenetics and bone marrow biopsy, which did
now show any evidence of malignancy. The presence of high RF
and nature of cryocrit supported mixed cryoglobulinemia. Lack of
a monoclonal protein ruled out Type 1 cryoglobulinemia. After an
extensive infectious and hematology workup we concluded his mixed
cryoglobulinemia to be a primary process.

The significance of persistently positive cardiolipin IgM antibody
and a weakly positive lupus anticoagulant in absence of any previous
clotting events was unclear. He did not meet the laboratory or clinical

diagnostic criteria for antiphospholipid antibody syndrome. Our
preferred treatment was Rituximab considering his active disease and
young age with hopes to preserve his fertility. It was not approved by
insurance so he was started on Azathioprine and hydroxychloroquine.
While he essentially remains clinically asymptomatic since and his
inflammatory markers did improve transiently his cryocet has not
changed on therapy. We are in the process of appealing for Rituximab
to his insurance. Use of low dose asprin was also suggested to him but
he could not tolerate that due to gastrointestinal discomfort.

Discussion

Cryoglobulinemia is an immune-complex-mediated small
vessel vasculitis that classically involves the skin, kidneys and
peripheral nerves. The cold-induced precipitation of serum proteins
was first described in 1933, later Lerner and Watson introduced
the term cryoglobulinemia in 1947 [6]. In 1966, Meltzer and
Franklin [7] described the typical clinical symptoms associated with
cryoglobulinemia, particularly the triad of purpura, arthralgia, and
weakness. The frequent finding of liver involvement in such patients
which is much less common in other immune complex-mediated
diseases, suggested the possibly of a hepatotropic virus playing a
part in the disease process. It was not until the 1990s that this was
supported by evidence. While the first-generation tests showed
antibodies against HCV in 30% to 54% of all patients with MC, with
newer tests the prevalence was found to be even higher, ranging from
70% to 100%. It is now estimated that clinical overt cryoglobulinemic
syndrome occurs in 15% to 30% of these subjects. The discovery of
the relationship between HCV infection and MC shows the striking
association between a viral infection, an autoimmune disease and
lymphoproliferative disorders. It is estimated that HCV-negative MC
accounts for about 5% to 10% of cases [8].

Owing to a smoldering clinical course many features of MC
might be overlooked by patients and unwary providers leading to a
delay in diagnosis [9]. A nonpruritic, intermittent purpura is often
the presenting feature and involves the lower extremities more where
venous stasis favors the precipitation of cryoglobulins. Raynaud
phenomenon, a monoarticular or oligoarticular intermittent
arthritis and peripheral neuropathy have all been reported. Renal
involvement is one of the most serious complications of MC
and affects approximately one third of patients. Histologically, it
almost invariably takes the form of type I membranoproliferative
glomerulonephritis with a varying degree of interstitial and vascular
damage. If not adequately treated renal failure occurs in 14% of cases.
Patients have higher mortality rates than the general population
owing to renal involvement and widespread vasculitis (most often
involving the gastrointestinal tract). Interestingly higher frequency
of RF in cryoglobulinemic patients has also been reported in past
which could be related to the RF activity of some cryoglobulinemic
component.

One can argue that in some cases perhaps both cryoglobulins
and aPL antibodies participate in the vascular damage since there
have been sporadic reports of association between cryoglobulins
and antiphospholipid antibody. Antiphospholipid antibodies are a
heterogeneous group of circulating autoantibodies directed against
negatively charged phospholipids and protein cofactors. The presence
of aPL antibodies in some but not all individuals confers a risk of
a clinical syndrome characterized by recurrent arterial or venous
thrombosis, thrombocytopenia, hemolytic anemia, positive Coombs’
test, and recurrent idiopathic fetal loss. These aPL, particularly
anticardiolipin antibodies (aCL), are found in patients with a wide
variety of diseases including autoimmune disturbances, infections,
malignancies and in patients receiving drugs known to induce
systemic lupus erythematosus. In one study, aCL were present in
35% of patients with primary sjogren’s syndrome but not associated
with clinical manifestations of antiphospholipid syndrome [4]. These
antibodies were usually found with low or moderate titres and are also
found to be closely related with hypergammaglobulinemia. The precise
pathogenic mechanisms by which this family of autoantibodies might
cause vascular injury are still unclear. To understand the impact of
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prothrombotic conditions on cutaneous vascular pathology it would
be worthwhile to review the case of livedoid vasculopathy. Originally
described as ‘livedoid vasculitis’, this disease is characterized by
focal purpura progressing to ulceration. Histopathology reveals
dermal blood vessel thrombosis and deposition of complement and
immunoglobulins, without inflammatory infiltrate or leucocytoclasia
[10]. Although literature data are scarce, the histopathologyof
ulcerative lesions in cryoglobulinaemia is similar to that of livedoid
vasculopathy since thrombosis with minimal inflammation was
described at the ulcer edge in a patient with cryoglobulinaemia [11].
This suggests a common pathogenesis for necrotizing cutaneous
lesions in mixed cryoglobulinaemia and livedoid vasculopathy. It
has also been suggested that while vasculitic damage to the vessel
wall initiates the coagulation cascade, it is insufficient to determine
tissue necrosis unless a coexisting hypercoagulable state promotes
extensive microvascular thrombi formation, eventually leading
to necrosis and ulceration. So far few studies have addressed
the influence of thrombophilic conditions on the vasculitic
manifestations of MC. While an overall 10% prevalence of aCL in
patients with HCV-associated cryoglobulinaemia was observed
the presence of aCL did not influence the clinical manifestations
of cryoglobulinaemia nor was associated with previous episodes of
venous or arteriousthromboembolism [12]. It would be interesting
to note here that the prevalence of aCL in HCV-infected patients
was independent on the presence or absence of cryoglobulinaemia
[13] and none of those studies, except one [14] reported vascular
complications associated with the presence of aCL. It is also well
documented that cryoprecipitation does not interfere in most cases
with the measurement of IgM aPL antibody [15]. Lastly, no clear
guidelines exist regarding how to best approach such patients if any
different at all [16]. It would be interesting to determine the true
prevalence of aPL antibodies in patients with cryoglobulinemia, their
association with particular clinical manifestations and their role in
the pathogenesis of vascular injury in patients with this disease.

Like our patient a relationship between hypergammaglobulinemia
and aCL in autoimmune diseases has also been noted in others
[4]. The low or moderate titer of aCL seen in most patients, the
lack of pathogenicity of these antibodies and the association with
hypergammaglobulinemia support a hypothesis that aCL are
simply part of the natural repertoire of antibodies in the syndrome
characterized with hyper responsive B cells [17].

The treatment of this disorder is still a challenge and ideally
should be done by a multidisciplinary team. Efforts should be made
to find etiologies other than HCV. The therapeutic management
and outcome of infectious forms of cryoglobulinemic vasculitis
clearly contrast with that of non-infectious forms [18,19]. The
prognosis of non HCV related infectious mixed cryoglobulinemic
vasculitis is poor and is mainly related to the causative infectious
disease and/or the use of corticosteroids [19]. In HCV-related mixed
cryoglobulinemic vasculitis optimal antiviral therapy sometimes
associated with corticosteroids is the standard of care for patients with
mild to moderate disease activity, whereas rituximab may be used
in addition to antiviral agents in patients presenting with severe or
refractory disease. The treatment of non-HCV-related MC is usually
similar to that of other vasculitides, with steroid as first-line therapy.
In non-infectious mixed cryoglobulinemic vasculitis, rituximab plus
corticosteroids showed in retrospective studies a greater therapeutic
efficacy compared to corticosteroids or and alkylating agents plus
corticosteroids to achieve complete clinical, renal and immunological
responses [18]. In patients with type I monoclonal cryoglobulinemic
vasculitis, the use of alkylating agents, rituximab, thalidomide or
lenalinomide, and bortezomib-based regimens represent interesting
alternative options [20]. Additional therapies for MC have been
proposed, such as imatinib and interleukin-2 inhibitors but future
controlled studies are necessary to assess their effectiveness and
tolerability in this disease.
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