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HCV-associated cryoglobulinaemia presenting with vasculitis, hepatitis,
and glomerulonephritis—a therapeutic dilemma

U. Treichel1, E. Wandel1, G. Gerken,1 H.-P. Dienes2 and K.-H. Meyer zum Biischenfelde1

'1st Department of Internal Medicine and institute for Pathology, Johannes Gutenberg University, Mainz, Germany

Introduction

Mixed essential cryoglobulinaemia is characterized by
the formation of immune complexes of certain
immunoglobulins that precipitate when the temper-
ature decreases below 37°C [1] with the involvement
of the kidney and other organs by deposition of
cryoglobulins [2,3]- Immunosuppressive therapy was
considered to be appropriate in such cases with clinic-
ally progressive disease. The association of infection
with hepatotropic viruses and cryoglobulinaemia is
well known. Hepatitis B virus infection (HBV) was
clinically found in patients with mixed essential cryo-
globulinaemia who presented with glomerulonephritis
[4,5]. Since testing for hepatitis C virus (HCV) anti-
bodies became available, a strict association between
essential cryoglobulinaemia and HCV infection was
found [6-21]. In pilot studies administration of inter-
feron-alpha (IFN-alpha) was successful in patients
with cryoglobulinaemia, chronic hepatitis C, vasculitis
and glomerulonephritis [6,10,11,21], but relapsing dis-
ease activity after discontinuation of treatment was
observed [11].

We report on a 68-year-old woman with sympto-
matic cryoglobulinaemia related to HCV infection
whose vasculitis and glomerulonephritis became
quiescent after systemic immunosuppressive therapy
despite viraemia, liver enzyme elevation, and cryo-
globulinaemia.

Case report

History

The subject had been treated for stage I syphilis (40
years ago) and pyelonephritis (34 years ago). She had
cholecystectomy (9 years ago). There was no history
of blood transfusion or risk factors for HCV infection.
Diabetes mellitus was diagnosed 8 years ago and

Correspondence and offprint requests to: Prof. Dr Dr Karl-Hermann
Meyer zum Buschenfelde, 1. Department of Internal Medicine,
Johannes Gutenberg University Mainz, Langenbeckstr. 1, 55131
Mainz, Germany.

treated by diet. One year prior to presentation the
patient suffered a transitory ischaemic brain attack
concomitant with the onset of arterial hypertension,
which was subsequently treated with calcium antagon-
ists and beta blockers. Purpura-like skin lesions were
noted which were reported to have occurred intermit-
tently over a period of 5 years on both legs and
occasionally on the arms. Proteinuria and haematuria
were noted during periods with skin lesions.

Clinical findings

At first presentation the 62-year-old woman was in
good general condition (68 kg/168 cm) but paleness of
the skin was evident. Legs and arms displayed brown
or red, small and confluent purpura-like lesions.
Bilateral conjunctivitis was noted. Enlargement of peri-
pheral lymph nodes was absent. The thyroid gland was
symmetrically enlarged without palpable nodules. Both
lungs were clear to percussion and auscultation. A
systolic murmur (3/6, high-frequency character) on the
heart apex was found. The abdominal examination
was notable only for the liver being 14 cm craniocaudal
in diameter. The spleen was not palpable. Clinical
neurological examination was normal.

Laboratory analysis

The initial laboratory tests indicated normocytic anae-
mia with 10.9 mg/dl haemoglobin, normal white blood
cell counts and distribution and normal thrombocyte
counts. Electrolytes were normal except for a reduced
calcium (1.97 mmol/1). Levels of serum transaminases,
albumin, alkaline phosphatase, and bilirubin were
within normal limits, but elevation of gamma-
glutamyltransferase (30 U/l) was noted. Kidney func-
tion was normal, creatinine was 1.2 mg/dl. Blood lipids
were also normal, blood glucose ranged from 110 to
180 mg/dl under dietary treatment. Sedimentation rate
was 74 within the first hour, alpha-2 globulins were
elevated (15.8%), and total protein was diminished
(55.7 g/1). C-reactive protein was 0.4 mg/dl. Pro-
thrombin time was normal, a prolonged bleeding time
was found (22min according to Lee White's test).
Initial proteinuria was 3.43 g/24 h and increased to
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Fig. 2. A haematoxilin/eosin staining (Fig. 2a x 100, Fig. 2b x400) of the liver biopsy with mild chronic hepatitis characterized by
lymphocytic infiltrates mainly in the periportal area. A considerable amount of fat deposition is observed.

ductus hepatocholedochus. The spleen and both kid-
neys size were normal.

Comment

This case illustrates the paradox that despite the con-
tinuing presence of a viraemic form of chronic hepatitis
C, clinical symptoms resolved under combined
immunosuppressive therapy. It is recommended that
HCV infection should be treated with anti-viral sub-
stances such as IFN-alpha if viraemia and overt hepat-
itis are present. It is therefore surprising that the
intense immunosuppression in our case did not lead to
a deterioration of the hepatitis. Moreover, the increase
of immunosuppression was even followed by a decrease
of liver enzymes. Proteinuria and the nephritic sedi-
ment, the indicator of glomerulonephritis, which could
not be confirmed by biopsy, decreased strikingly after
initiation of immunosuppressive therapy. We interpret
our observation that immunosuppression which is
intense enough to control vasculitis did not lead to an
exacerbation of viral hepatitis.

The immunopathology of HCV-related cryoglobul-
inaemia is listed in Table 1. Cryoglobulins occur in
more than 50% of patients with HCV infection [14]
and are generally of mixed polyclonal/monoclonal
type. Though high-titred anti-HCV IgM were found
in patients with inflammatory active liver disease,
cryoglobulins in these patients were exclusively anti-
HCV IgG [15]. The close pathophysiological relation-
ship between cryoglobulins and HCV as an immune
target is supported by the accumulation of both anti-
HCV antibodies and HCV-RNA in such cryoglobulins
[16]. Whether HCV itself induces cryoglobulins
remains unclear, the close association of cryoglobulin-

Table 1. Immunopathology of HCV-related cryoglobulinaemia

Mixed cryoglobulinaemia (IgM/IgG immune complexes)
Anti-HCV IgG in cryoglobulins [15]
HCV-protein and -RNA accumulation in cryoglobulins [16]
Association of HCV-cryoglobulinaemia and intracellular HCV-
RNA [17]
Association of HCV-cryoglobulinaemia and lymphoid bone marrow
follicles [18]
HCV, IgM and complement deposition in paramesangium [19,20]

Reference numbers in brackets.

aemia and detectable HCV in blood mononuclear cells
suggests that HCV induces B-cell maturation [17].
This hypothesis is supported by Ballare and
co-workers, who described distinct lymphoid infiltra-
tion of bone marrow in patients with HCV-related
cryoglobulinaemia [18]. Morphological evidence of a
causal relationship of HCV-induced formation of cryo-
globulins is given by in situ findings describing IgM
and complement C3 component and HCV-RNA in the
paramesangium of patients with glomerulonephritis
and HCV infection [19,20]. The formation of cryoglo-
bulins is not completely understood. A genetic back-
ground is suggested by the observation that mixed
cryoglobulinaemia is associated with distinct isoforms
of heavy and light chains of immunoglobulins [22].

The clinical evidence for HCV-related extrahepatic
disorders resulting from immune complexes is listed in
Table 2. In general, the majority of patients with HCV
infection present with liver disease only. Recently HCV-
related vasculitis and glomerulonephritis have been
reported [8,10,12,13,19,20]. HCV was demonstrated in
cryoglobulins, suggesting a role for the virus itself in
the genesis of immune complex formation [6].
Moreover, most cases with essential cryoglobulinaemia
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Table 2. Extrahepatic disorders due to HCV-related cryo-
globulinaemia

Cases (n) Course/outcome

HCV-related vasculitis
4

63

1

27

27

IFN-alpha treatment, one unchanged,
one improved

33/63 with essential cryoglobulinaemia
associated with vasculitis

Immunosuppression, died from liver
failure

11/15 with vasculitis, 10/12 with
asymptomatic cryoglobulinaemia

but chronic hepatitis
IFN-alpha, 15/25 with improvement

of vasculitis but recurrence after
discontinuing treatment

HCV-related glomerulonephritis
96

1

26
1

8

50/51 cases with cryoglobulinaemia vs
2/45 cases without cryoglobulinaemia
Horseshoe kidney and

hypergammaglobulinaemia
All HCV-RNA positive
Following orthotopic liver

transplantation
4 successfully treated with IFN-alpha

Reference

[6]

[7]

[12]

[9]

[11]

[24]

[25]

[8]
[21]

[10]

were anti-HCV positive [7]. Little correlation was found
between the intensity of the hepatitis and vasculitis [9].

In the past immunosuppressive therapy was used for
cryoglobulinaemia-related vasculitis, but the effect of
immunosuppression on chronic HCV infection has not
been well defined. In one recent study during immuno-
suppressive treatment of hepatitis C ALT-levels
decreased but HCV viraemia increased [23].

Induction of cryoglobulins appears to occur inde-
pendently from active liver disease and the immunog-
enetic background. Different virus strains may play a
role. Cases of overt vasculitis have been successfully
treated by both IFN and immunosuppression, and
IFN has lately been in favour. The present observation
calls for controlled studies to define the roles of IFN
and immunosuppression respectively, in the treatment
of HCV-related extrahepatic diseases like vasculitis
and glomerulonephritis.
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