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Can cryoglobulinemia trigger ANCA vasculitis?
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�� INTRODUCTION

Antineutrophil cytoplasmic antibody (ANCA)-associated vasculitis 
is a set of rare autoimmune diseases that predominantly affect small 
blood vessels, in the majority of cases with fibrinoid necrosis phe-
nomena, that lead to the destruction and thrombosis of the involved 
vessels1. They comprise microscopic polyangiitis, granulomatous poly-
angiitis, eosinophilic granulomatous polyangiitis, and ANCA vasculitis 
limited to the kidney, seen by many authors as a microscopic or granu-
lomatous polyangiitis without systemic expression2,3. However, current 
theories suggest they may be one sole disease4.

Several risk factors have been associated with the formation of 
ANCAs, in a genetically susceptible individual, namely exposure to 
viral or bacterial infections such as Staphylococcus aureus; exposure 
to specific types of climate; exposure to drugs such as propylthiouracil 
and exposure to silica dust5. Regarding this latter risk factor, its asso-
ciation with the formation of ANCAs, mainly anti-myeloperoxidase 
(MPO), is now known, although there are no conclusive studies that 
relate the exposure to the establishment of the systemic vasculitis6. 
There seems to be a connection between environmental and genetic 
factors, based on molecular mimicry as postulated by the new currents 
of thought such as the theory of complementarity of auto-antigens7, 
creating the perfect environment for the development of the 
vasculitis5.

Clinically, their presentation varies from nonspecific constitutional 
symptoms to neurological manifestations such as peripheral neuropa-
thy; pulmonary and upper airway disease; cutaneous changes, namely 
purpura; and other less common manifestations such as cardiomyo-
pathy, venous thrombosis or orbital tumor3. The renal involvement 
is almost the rule in ANCA vasculitis, especially in microscopic 

polyangiitis and granulomatous polyangiitis. In most cases, it occurs 
in the form of a rapidly progressive glomerulonephritis or subacute 
or chronic interstitial nephritis8, with renal biopsy crucial for the diag-
nosis and definition of prognosis. Because of the rarity and hetero-
geneity of this type of vasculitis, its treatment is challenging, based 
on systemic immunosuppression, without which prognosis is poor3.

Cryoglobulins are immunoglobulins that precipitate in vitro at 
temperatures below 37ºC, causing symptoms due to hyperviscosity 
and autoimmune mechanisms, namely vasculitic. Cryoglobulinemia 
is classified essentially into two subgroups. Type I is associated with 
hematological diseases predominantly of B-lineage such as multiple 
myeloma and Waldenstrom macroglobulinemia, with cryoglobulins 
being composed of monoclonal immunoglobulins, typically IgG or IgM 
and, in rare cases, IgA. In type II/III, cryoglobulins have a mixed com-
position, consisting of monoclonal IgM immunoglobulins with rheu-
matoid factor activity and polyclonal IgG immunoglobulins. This type 
is particularly associated with hepatitis C virus infection, but also with 
other infections such as HIV or hepatitis B, as well as other chronic 
liver, autoimmune and lymphoproliferative diseases. Sometimes, there 
is no cause for cryoglobulinemia and patients can remain asympto-
matic9,10. When there is clinical expression, cutaneous purpura is the 
main manifestation and can be part of the Meltzer triad when it occurs 
simultaneously with arthralgias and myalgias. The peripheral nerves 
may also be affected in the form of multiplex mononeuritis. The renal 
system is mainly affected in the form of type 1 membranoproliferative 
glomerulonephritis and the digestive system in the form of intestinal 
vasculitis. Blood work usually reveals hypocomplementemia, some-
times only of C4, and increased rheumatoid factor activity. In addition 
it is also important to quantify and determine the type of cryoglobulins. 
The prognosis is variable according to the underlying disease and the 
degree of the involvement of the affected organs. The treatment 
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comprises the support of the affected organs and mainly the treat-
ment of the underlying disease responsible for the development of 
cryoglobulins and cryoglobulinemia9,10.

�� CLINICAL CASE

We present the clinical case of a 79-year-old man with chronic alco-
holic liver disease (Child-Pugh A), pulmonary silicosis, hypocoagulated 
due to atrial fibrillation and vascular risk factors, namely chronic hyper-
tension, controlled with only one drug, and dyslipidemia. An ultrasound 
pattern suggestive of diffuse hepatic steatosis was present, as well as 
a mild splenic enlargement. He had a moderate thrombocytopenia 
(99000exp3/uL), hyperferritinemia (1143ng/mL) with transferrin satura-
tion of 27% and elevated GGT (153U/L). Serum protein electrophoresis 
revealed a beta-gamma bridging, associated with polyclonal hypergam-
maglobulinemia and hypocomplementemia of C3 (33mg/dL) and C4 
(2.9mg/dL) was also present. In addition to the decrease in both com-
plement fractions, which was initially assumed to be associated with 
liver disease, there were no other indicators of hepatic impairment 
(total bilirubin 0.9mg/dL, albumin 3.9g/dL and fibrinogen 4.24g/L). 
Autoimmune causes for liver disease were excluded. On objective exami-
nation, there were no major alterations such as purpuric lesions, cuta-
neous ulcers, signs of arthritis, Raynaud’s phenomena or digital lesions, 
nor clinical manifestations suggestive of peripheral neuropathy. In the 
first evaluation, he had a plasma creatinine (pCr) of 1.2mg/dL, with a 
glomerular filtration rate (GFR) of 62.08mL/min/1.73m2 MDRD-4, and 
a summary urine test with no detectable changes.

During follow-up, about two years later the patient developed a 
rapidly progressive renal lesion with no obstructive component, with 
a maximum pCr of 3.1mg/dL, microscopic hematuria and non-nephrot-
ic proteinuria (protein/creatinine ratio of 500mg/g and albumin/cre-
atinine ratio of 73.58mg/g), without erythrocyte dysmorphia nor 
erythrocyte cylinders in the urine sediment. A concomitant pancyto-
penia (hemoglobin 11.1g/dL, leukopenia 3.10exp3/uL, and worsening 
thrombocytopenia 87000exp3/uL) developed. Further investigations 
revealed a p-ANCA titer of 1/640 and an anti-MPO of 496 UQ (N <20), 
a sedimentation rate (ERS) of 112mm/1h, a rheumatoid factor of 12U/
mL (N<30U/mL), a polyclonal hypergammaglobulinemia (with an IgG 
increase from 2230mg/dL to 3949mg/dL, with no IgG4 predominance) 
and serum cryoglobulins of IgG and IgA, with polyclonal characteristics, 
of 35mcg/mL (N<20) without rheumatoid factor nor complement 
activity. Viral serologies were negative, namely for hepatitis C virus. 
A myelogram revealed only hypocellular bone marrow without changes 
in maturation or malignancy, and immunophenotyping of peripheral 
blood and thoracoabdominal-pelvic CT showed no evidence of lym-
phoma. Serum and urinary immunofixation were also negative. Renal 
biopsy was performed and showed the presence of 18 glomeruli, five 
of them with global sclerosis and two with fibrocellular crescents. The 
interstitial compartment showed 50% of interstitial fibrosis and tubular 
atrophy and reactive lymphocyte infiltration (mainly CD3+) and arte-
rioles with hyalinosis (Figure 1-4). Immunofluorescence staining was 
negative for IgA, IgG, IgM, C3 and C1q. Immunohistochemistry with 
anti-CD3 serum showed the presence of reactive lymphocytes CD3+. 
Induction treatment was started, based on prednisolone 60mg/day 
with progressive weaning up to 2.5mg/day and rituximab 375mg/m2 
weekly for 4 weeks. The treatment resulted in improvement (Table 

1) of the pancytopenia; normalization of the C3 (146mg/dL) and the 
C4 (51mg/dL) values; normalization of the IgG values; and disappear-
ance of the cryoglobulinemia (<20mcg/mL). The anti-MPO (56UQ) 
and p-ANCA (1/320) titers were also reduced, and a partial recovery 
of the renal function was observed, even though, with a progression 
to chronic stage 4/A2.

�� DISCUSSION

The association between the presence of ANCAs and cryoglobu-
linemia at the same “clinical time” has been previously reported with 
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Figure 2

Fibrocellular crescents and extensive interstitial inflammation (H&E, x200)
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Figure 1

Extensive interstitial inflammatory infiltrate  (H&E, x100)
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renal biopsy showing cryoglobulinemic lesions and presumption of 
ANCAs as false positives11. What we now report with this clinical case 
is the opposite, that is, the diagnosis in renal biopsy of an ANCA vas-
culitis in a patient that presented initially with hypocomplementemia 
and polyclonal hypergammaglobulinemia attributed to cryoglobuline-
mia. Although hypocomplementemia and polyclonal hypergamma-
globulinemia were initially assumed to be secondary to the chronic 
liver disease, despite being disproportionate to the degree of hepatic 
impairment, the patient presented no other clinical or laboratorial 
evidence suggestive of cryoglobulinemia.

The diagnosis of ANCA vasculitis was supported by the demonstra-
tion in the renal biopsy of a pattern of chronic interstitial nephritis 
with presence of reactive lymphoid follicles with inflammatory vascular 
lesions, fibrocellular crescents and arteriolitis. These changes were 
compatible with a pauci-immune vasculitis with a predominant tubu-
lointerstitial involvement. This is a common expression of a systemic 
vasculitis and has a strong association with circulating anti-MPO anti-
bodies,4. Also in favor of this diagnosis is the clinical presentation in 
the form of a rapidly progressive renal lesion, which is one of the 

typical forms of presentation in ANCA-MPO vasculitis8. The association 
with pulmonary silicosis is also important, which, in addition to being 
a known risk factor for renal damage and progression to chronic kidney 
disease,6,12, is also a known risk factor for the formation of anti-MPO 
antibodies. However, the mechanism by which these antibodies 
become pathogenic with subsequent development of vasculitis 
remains unclear5.

What made the presentation atypical for a singular diagnosis of 
ANCA vasculitis was the identification of hypocomplementemia and 
the long-standing polyclonal hypergammaglobulinemia preceding the 
acute renal failure, which disappeared in the first case and was sig-
nificantly reduced in the second, after treatment completion. This 
may suggest that the patient already had circulating cryoglobulins 
although asymptomatically and without evidence of renal involvement. 
On the other hand, the immunofluorescence was negative and the 
immunohistochemistry was positive for reactive lymphocytes CD3+, 
which favors a ANCA vasculitis. In this particular case, chronic liver 
disease may have been the main etiology for the polyclonal hypergam-
maglobulinemia13, thus creating conditions for the benign proliferation 
of B cells and the consequent development of a cryoglobulinemia in 
a patient with, at least, environmental predisposition (silicosis) for 
the development of ANCAs.

Even though this could be the case of two distinct entities in the 
same patient, it is still possible that some type of interaction between 
cryoglobulins and ANCAs occurs. The association between ANCAs and 
cryoglobulins has been questioned14,15 without any clear definition 
of their possible interaction. What seems most likely, given the basic 
constitution of both immunoglobulins and the efficacy of rituximab 
in its treatment, is a possible role of B lymphocytes in the regulation 
or “deregulation” of the interaction between the two types of anti-
bodies. But the question remains whether the “quiescent” cryoglobu-
lins in the patient in question will have contributed and could eventu-
ally be identified as a risk factor for the development of ANCAs and 
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Figure 4

Abundant CD3+ T cells (IHC, x400)
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Figure 3

Interstitial inflammatory infiltrate composed of lymphocytes, histiocytes, plas-
ma cells and some eosinophils (H&E, x400)
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Table I

Analytical evolution

Pre-treatment
3 weeks of 
treatment

5 weeks of 
treatment

C3 (N 82-135mg/dL) 33 81 146
C4 (N 15-50mg/dL) 2.9 21 51
p-ANCA 1/640 – 1/320
anti-MPO (N<20UQ) 496 263 56
Cryoglobulins (N<20mcg/mL) 35 – <20
IgG (N 540-1822mg/dL) 3949 2064 1333
pCr (mg/dL) 3.1 2.8 2.4
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later for the evolution to a vasculitic process. With regard to the 
evolution to a chronic renal disease, there were multiple contributions 
in this patient, from chronic hypertension, to ANCA vasculitis with 
progression to chronic interstitial nephritis and the contribution of 
silicosis itself.

Finally, with regard to the renal biopsy, in this case it was crucial 
as the only way to understand and give a name to the disease.

�� CONCLUSION

This case shows the role of known risk factors for the appearance 
of ANCA antibodies, such as silicosis, and raises questions about the 
contribution of other factors, namely cryoglobulins, highlighting the 
possible role of the B lymphocytes and the mechanisms that confer 
pathogenicity to the immunoglobulins they produce. Even though 
some theories such as the theory of complementarity of autoantigens 
help to understand the mechanisms of autoimmunity and its triggering 
factors, it is difficult to understand the true nature of ANCAs. In addi-
tion, there are still many doubts about what is necessary for their 
connection to neutrophils and monocytes and what mechanisms lead 
to the process of vasculitis.
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