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Objectives: To date, no studies have yet assessed the characteristics of non-HCV patients with low level of
cryoglobulin (≤0.05 g/L). The aims of the current studywere thus to: 1) determine the prevalence of cryoglobulin
≤0.05 g/L in patients with non-HCV cryoglobulin; and 2) compare clinical features and long term outcome, in-
cluding organ complications and mortality rate, between non-HCV patients with cryoglobulin level ≤0.05 g/L
and those exhibiting cryoglobulin level N0.05 g/L.
Methods: Among 6379 cryoglobulin testing, cryoglobulin was detected in 618 patients (9.69% of cases); of these
618 patients, 453 non-HCV patients were included in the study. The medical records of these patients were
reviewed.
Results: Of the 453 non-HCV cryoglobulin-positive patients, 265 (58.6%) exhibited cryoglobulin level ≤0.05 g/L.
We showed that patients with cryoglobulin level ≤0.05 g/L had: 1) less commonly: palpable purpura
(p b 0.001), digital ulcers (p = 0.006), peripheral neurologic involvement (p = 0.03) and renal impairment
(p = 0.03); and 2) lower median values of ESR (p b 0.001) and C-reactive protein (p = 0.001). The patients
with cryoglobulin level ≤0.05 g/L less often experienced infections (p = 0.04) and hematological malignancies
(p=0.01); both groups did not differ regarding prevalence of connective tissue diseases and solid tumors. Mor-
tality rate was as high as 13.6% in patients with cryoglobulin level ≤0.05 g/L; death was mainly due to: solid tu-
mors (16.6%), cardiovascular complications (13.8%), hematological malignancies (11.1%), infections (8.3%),
pulmonary/renal complications of cryoglobulin (8.3%) and connective tissue diseases (8.3%).
Conclusion: Our study shows a high prevalence of cryoglobulin level ≤0.05 g/L in clinical practice. Our findings
further underscore that non-HCV cryoglobulin level ≤0.05 g/L may be responsible for severe renal and neurolog-
ical complications, leading to highmorbidity andmortality in these patients. Thus, our data suggest that both ap-
propriate therapy and close follow-up may be required to improve such patients' outcome.

© 2016 Elsevier B.V. All rights reserved.
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1. Introduction

Cryoglobulins are defined by the presence of immunoglobulins that
precipitate in vitro at temperature less than 37 °C and re-dissolve when
rewarmed [1–5]; cryoglobulins are sorted according to the classification
by Broult et al. [1]. Although cryoglobulinemia may be asymptomatic, it
may result in small-vessel vasculitis, caused by cryoglobulin-containing
immune complexes, involving mainly the skin, the kidneys and the
peripheral nerves [3,6–16]. To date, patients are considered to have a
significant cryoglobulin level when N0.05 g/L on two determinations
[1,4,6,15]. Until now, clinical and prognostic features have thus been re-
ported only in HCV and non-HCV patients with cryoglobulin level
N0.05 g/L [3,6–16]. In these patients, higher levels of cryoglobulin
were not correlated with severity of organ involvement [17–19].

However, to date, no studies have yet assessed the characteristics of
non-HCV patients with low level of cryoglobulin (≤0.05 g/L). Thus, the
aims of the current study were to: 1) determine the prevalence of
cryoglobulin ≤0.05 g/L in non-HCV patients with cryoglobulin; and
2) compare clinical features and long term outcome, including organ
complications and mortality rate, between non-HCV patients with
cryoglobulin level ≤0.05 g/L and those exhibiting cryoglobulin level
N0.05 g/L.

2. Patients and methods

2.1. Patients

From 2004 to 2012, circulating cryoglobulin testing was performed
in overall 6379 consecutive patients at the Laboratory of Immunology
at Rouen University Hospital. These patients were seen, as either in-
patients or out-patients, in the Departments of Dermatology, Gastroen-
terology, Infectious Diseases, Internal Medicine, Intensive Care, Ne-
phrology, Neurology, Pneumology and Rheumatology of our tertiary
center.

The inclusion criteria for the study were types I, II and III
cryoglobulins after detection and immunochemical typing; the exclu-
sion criteria were the presence of anti-HCV antibodies. Among the
6379 cryoglobulin testing, cryoglobulin was detected in 618 patients
(9.69% of cases); of these 618 non-HCV patients, 453 patients were in-
cluded in the study.

A second searchwas used to isolate the subsets of non-HCV patients
with cryoglobulin level ≤0.05 g/L and those exhibiting cryoglobulin
level N0.05 g/L. The data from these patients were anonymously report-
ed. This retrospective study was approved by the institutional ethics
committee of CPP de Haute-Normandie with a waiver for informed
consent.

First, the medical records of patients with cryoglobulin were
reviewed for patients' general characteristics at diagnosis: 1) age and
gender; and 2) median duration of clinical manifestations before
cryoglobulin detection. All the patients had undergone the same routine
clinical evaluation to investigate systemic complications, as follows:

• Constitutional symptoms: fever ≥38 °C, asthenia, and weight loss;
• Raynaud's phenomenon
• Skin involvement: palpable purpura, digital/toe ischemia/necrosis, leg
ulcer, and livedo reticularis;

• Joint impairment: arthralgia and arthritis;
• Peripheral (e.g. multiple mononeuritis or polyneuritis) and central
(e.g. stroke, cranial nerve impairment, epilepsy, encephalopathy relat-
ed to diffuse cerebral ischemic lesions, transverse myelitis, ischemic
cord dysfunction) impairment;

• Renal involvement: arterial hypertension, proteinuria N0.5 g/day, mi-
croscopic hematuria, and renal failure (determined by glomerular fil-
tration rate b60 mL/min);

• Pulmonary dysfunction: dyspnea, dry cough, hemoptysis, interstitial
lung disease (ILD), pleural effusion, and acute alveolar hemorrhage;

• Cardiac impairment: myocardial infarction related to coronary vascu-
litis, congestive heart failure, pericarditis, as well as mitral damage;

• Gastrointestinalmanifestations: intestinal ischemia and/or perforation.

Second, the medical records of the patients were reviewed for labo-
ratory characteristics at diagnosis of cryoglobulin: 1) erythrocyte sedi-
mentation rate (ESR) and C-reactive protein (mg/L); 2) hemoglobin
level (g/dL), leukocytosis (G/L) and platelets (/mm3); 3) serum creati-
nine (μmol/L), serum urea (mmol/L), and glomerular filtration rate
being evaluated using the modified diet in renal disease equation;
4) serum total protein (g/L) and albumin (g/L); 5) urinalysis: hematuria
and proteinuria; 6) alanine aminotransferase (GPT) (IU/L) and
aspartate aminotransferase (GOT) (IU/L); and 7) serum C4 fraction of
complement.

Third, the patients were examined for underlying conditions associ-
ated with cryoglobulins, i.e.

• Autoimmune diseases, including primary Sjögren syndrome, systemic
lupus erythematosus, rheumatoid arthritis, systemic sclerosis, poly-
myositis/dermatomyositis, and vasculitis;

• Infections: hepatitis B virus, human immunodeficiency virus (HIV);
bacterial, viral parasitic and fungal infections;

• Cancers: hematological malignancies, monoclonal gammopathy of
undetermined significance, and solid cancers;

• Other causes, including alcoholic cirrhosis;
• Diagnosis of essential cryoglobulinemiawasmadewhen therewas no
underlying disease [15].

Furthermore, the outcome of the patients was defined as: 1) remis-
sion, characterized by complete clinical response, normalization of
organmanifestations, negativation of cryoglobulin level and normaliza-
tion of serum C4 fraction; 2) improvement, determined by improve-
ment of organ signs, N50% decrease in the initial cryoglobulin level
and/or N50% increase in the serum C4 fraction; and 3) deterioration,
when organ manifestations worsened despite therapy. Recurrence of
cryoglobulin was based on clinical relapse of clinical vasculitis [14].
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