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Summary

Cryoglobulinemia is a condition with a confirmed relationship with HCV infection, but many
other extrahepatic symptoms are also present in hepatitis C.

The aim of this study was to assess the incidence and type of extrahepatic manifestations
and cryoglobulinemia as well as their correlation with clinical symptoms in Polish patients.

246 consecutive patients with hepatitis C were studied. Clinical symptoms were assessed by
anamnesis and a clinical investigation. Cryoglobulins were estimated by a method basing on
their ability to reverse precipitation in temperature +4°C. Monoclonality of cryoglobulins was
estimated by agarophoresis immunotyping - capillary electrophoresis and immunofixation.
The presence of classical rheumatoid factor (RF-IgM) was tested using ELISA. Anti-nuclear
antibodies (ANA) were tested using the indirect immunofluorescence method. Anti-CCP, anti-
-SSA, anti-a-fodrin antibodies, RF IgG, IgM and IgA were assessed using commercial enzymatic
tests. Statistical methods were: Fisher exact test, generalized additive models, odds ratios with
95% confidence intervals, aid of spline curve, SAS system version 9.4.

Cryoglobulins were found in 93 persons (37.8%). Type II cryoglobulinemia was detected in 28
persons, Patients with cryoglobulinemia were elder (p<0.0004). 54 patients (21.95%) manifested
clinical extrahepatic symptoms. Arthralgia was found in 27 cases (10.98%). Skin changes were
found in 22 patients (8.94%). 12 persons had glomerulonephritis (4.88%). 11 patients (4.47%)
had sicca syndrome. 6 patients developed peripheral polyneuropathy (2.4%). 4 persons de-
veloped B cell lymphoma (1.63%). There was no correlation between presence of symptoms
and grading, staging, age, HCV genotype, and the presence of autoantibodies. Extrahepatic
manifestations were present more frequently in women (p<0.0008).

cryoglobulinemia - chronic hepatitis C - extrahepatic manifestations
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BackGrounD

Parients

HCV infection can cause numerous extrahepatic mani-
festations, mostly of immunologic origin, probably con-
nected with longitudinal and excessive stimulation of
the immune system [7]. Cryoglobulinemia is an extra-
hepatic manifestation with the most confirmed causal
relationship with HCV infection. Knowledge about this
disease has massively increased since its first descrip-
tion by Melzer and Franklin in 1966 [6], but still there are
many questions. The question of why only some patients
with hepatitis C develop this condition is still unreso-
lved. The presence of negative stranded RNA in periphe-
ral blood mononuclears of patients with symptomatic
cryoglobulinemia was demonstrated, which confirms
the direct role of HCV replication in developing cryoglo-
bulinemia. There are also reports that show the impact
of genetic host factors connected with the development
of this syndrome [3,8].

There are 3 types of cryoglobulinemia by Bruet [2]: in
type I, in most cases connected with malignant lymphop-
roliferative disorders, there is only monoclonal cryopre-
cipitating immunoglobuline. In type II cryoglobulinemia
monoclonal IgM with rheumatoid factor activity and WA
cross-reacting idiotype is present, exactly the same pro-
tein in all patients plus polyclonal IgG immunoglobulins.
In type III cryoglobulinemia, there are polyclonal 1gG
immunoglobulins with the ability of cryoprecipitation.

The clinical expression of cryoglobulinemia varies
because of the lack of symptoms, and can be observed
as being anywhere from a chronic condition with Mel-
zer triade (fatigue, palpable purpura and arthral-
gia) to fulminant life threatening complications
[1,2,3,4,5,6,7,8,9,10].

Am

Data regarding the extrahepatic manifestation of HCV
infection are not homogenous and are dependent on the
geographical area. We assessed the incidence and type
of extrahepatic manifestations and cryoglobulinemia
and their correlation with clinical symptoms in Polish
patients.

246 consecutive patients with hepatitis C were studied.
There were 147 women (60%) and 99 men (40%). The
average age was 45 years (£12,6). HCV genotype was 1
in 88%, 3 in 11% and 4 in 1% of cases. 18 patients (7%)
had liver cirrhosis. Liver biopsy was performed in 137
patients. Staging by Metavir Scale was S0 in 10%, S1 - in
36%, S2 - in 30%, S3 —in 11%, S4 - in 13%.

MeTHoDS

Clinical symptoms were assessed by anamnesis and clin-
ical investigation.

Cryoglobulins were estimated by a method based on the
ability of cryoglobulins to reverse precipitation in tem-
perature of +4°C. Serum after clotting and centrifuga-
tion was incubated 4-6 days in +4°C. If turbid precipitate
appeared, a sample was incubated for 1-2 h in temp. 37°C
and after this turbid sample became clear or precipitate
dissolved, then the presence of cryoglobulins was con-
firmed. In order to validate the intensity of cryoprecipi-
tation, the concentration of protein in cryoprecipitate,
after washing cryoprecipitate 3 times with cold (+4°C)
PBS, was estimated using the Kalckar method.

Monoclonality of cryoglobulins was estimated by agaro-
phoresis immunotyping - capillary electrophoresis
and immunofixation with reagents and equipment by
SEBIA/Horiba, System Capillares 2.

The presence of classical rheumatoid factor (RF-IgM) was
tested by ELISA method (using Wampole Laboratories kits).

Anti-nuclear antibodies (ANA) were tested by indirect
immunofluorescence method (IIF) based on slides cov-
ered by Hep-2 cells (produced and provided by Euroim-
mun (Germany).

RF IgG and IgA were assessed by commercial enzymatic
tests by Cogent Diagnostics.

RF IgM was assessed with commercial enzymatic test by
Wampole Laboratories.
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Anti-CCP was assessed by ELISA Anti-CCP-ELISA (IgG) by
Euroimmun.

Anti-SSA and anti-a-fodrin antibodies were assessed by
ELISA by Pointe Scientific Aesculisa Anti-Fodrin-Check
and Aesculisa SSA.

Statistical methods: Fisher exact test for comparing the
frequencies of events were used. To estimate the risk
of cryoglobulinemia depending on quantitative and
qualitative factors, generalized additive models were
used. The strength of these relations was expressed by
odds ratios with 95% confidence intervals. The relation
between age and risk of cryoglobulinemia was presented
with the aid of a spline curve. SAS system version 9.4 was
used for statistical calculation.

ResuLts

Clinical symptoms

54 patients among the 246 investigated (21.95%) mani-
fested clinical extrahepatic symptoms of HCV infection.
In most cases, the patients had more than one extrahe-
patic manifestation.

Arthralgia and/or arthritis was found in 27 cases
(10.98%). In 5 cases oedema of a few joints occurred
periodically. In 2 patients, oedema and inflammation of
knee joints developed. 8 persons had morning stiffness
of joints. Radiological changes typical for rheumatoid
arthritis were not found in any of the cases. In one case
anti-CCP antibodies were found.

Skin changes, mostly palpable purpura on legs, were
found in 22 patients (8.94%).

12 persons had glomerulonephritis (4.88%). In 6 cases a
kidney biopsy was performed. Five patients had mebra-
noproliferative glomerolonephritis and one patient -
mesangial proliferative glomerulonephritis. In 11 cases
nephritic syndrome was observed.

11 patients (4.47%) had sicca syndrome and in one case
xerophthalmia also occurred. Anti-SSB antibodies were
not found in any of the cases, and in 2 cases anti-SSA
antibodies and in one case anti-fodrine antibodies were
found.

Six patients developed peripheral polyneuropathy
(2.4%).

Four persons developed B cell lymphoma (1.63%).

There was no correlation between the presence of cli-
nical extrahepatic manifestations and grading, staging,
age, HCV genotype, presence of autoantibodies. Extrahe-
patic manifestations were more often found in women
(29.3% vs 11.1%; p<0.0008). Sicca syndrome was found
only in women (7.48%; p<0.004), so was lymphoma.

Arthralgia was observed in 24 female patients and in
3 male patients (16.33% vs. 3.03%; p<0007). Skin chan-
ges (purpura on legs) were found in 19 women and in 3
men (12.93% vs. 3.03%; p<0,01). There was no correlation
between gender and the presence of polyneuropathy
(3.4% vs 1.01%) and nephropathy (3.4% vs 7.07%).

Immunological abnormalities

Cryoglobulins were found in 93 persons out of 246
(37.8%) - 57 female and 36 male (39 vs. 36%). Patients
with cryoglobulinemia were older than patients without
cryoglobulinemia (median 50.5 years vs. 43.1- p<0.0004).
There was no connection between the presence of cry-
oglobulinemia and gender, HCV genotype, grading and
staging. Type II cryoglobulinemia (with monoclonal
IgM) was detected in 28 persons (30% of patients with
cryoglobulinemia and 11% of all tested patients). It
was more frequent in females than in males (47.46 vs.
21.43%; p<0.03).

There was no correlation between the presence of cry-
oglobulinemia and peripheral polyneuropathy and glo-
merulonephritis. There was a strong positive connection
between cryoglobulinemia and sicca syndrome (found
in 10.75% persons with cryoglobulinemia and 0.65% per-
sons without cryoglobulinemia; p<0.0001), arthralgia
(19.36% in the group with cryoglobulinemia vs 5.88%
in the group without; p<0.0015) and purpura (22.58% in
the group with cryoglobulinemia vs 0.65% in the group
without; p<0.0001). In the group with cryoglobulinemia
statistically more patients had any clinical extrahepa-
tic manifestations of HCV infection (38.71% vs. 11.76%;
p<0.0001).

There was a connection between the type of cryoglo-
bulinemia and clinical symptoms, which were found
in 20.34% of patients with cryoglobulinemia type 111
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Fig. 1. Risk of cryoglobulinemia depending on age
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Table 1. Risk of cryoglobulinemia depending on putative risk factors

Cryoglobulinemia&

Factors no (n=153) yes (n=93) OR# 95%dl p value
Age., median IQR [yrs.] 43.1(33.1-53.1) 50.5 (42.9-57.1) 1.488 1.18-1.85 <0.007%
Males 41.2%38.7% 0.90 0.53-1.53 0.702
Stageing:
0-2 71.4%67.2% 1.00
>3 16.59%21.9% 14 0.62-3.22 0.413
Cirrosis 12.1%10.9 % 0.96 0.35-0.68 0.941

& - distributions of factors or medians with IQR’s (interquartile range) depending on presence of cryoglobilinemia, # - odds ratio and 95% confidence interval (Cl),

§ - the risk was estimated for 10 yrs, % - the relation was presented at figure 1.

and in 82.14% of patients with cryoglobulinemia type Il
(p<0.0001). The strongest connection concerned the pre-
sence of purpura on legs - it was observed in 53.57% of
patients with cryoglobulinemia type 11 and in 8.47% of
patients with cryoglobulinemia type III (p<0.0001). 25%
of people with cryobulinemia type II and 3.39% with
cryoglobylinemia type I1I had sicca syndrome (p<0.004).
Nephropathy was observed in 21.43% of patients with
cryoglobulinemia type II and 1.69% with cryoglobuli-
nemia type III (p<0.004). Lymphoma was observed only
in patients with cryoglobulinemia type II (10.71% vs 0%;
p<0.03). Arthralgia developed more often in the group
with cryoglobulinemia type I (35.71% vs 13.56%; p<0.02).

Out of four putative factors of cryoglobulinemia only age
turned out to be a predictor of cryglobulinemia (Table
1). The risk of cryoglobulinemia was 1.48 fold increased
per 10 years (p<0.001) (Fig. 1).

Disscusion

The connection of HCV infection with different immu-
nological disorders is often suggested, but the question
if these abnormalities result from HCV infection or
accidentally coexist is frequently difficult to answer.
Cryoglobulinemia is an extrahepatic condition with a
confirmed relationship with HCV. HCV envelope pro-
tein E2 binds CD81, presented both on hepatocytes and
Lymphocytes B and T, and stimulates chronically B cells
[8,10].

We found the presence of cryoglobulins in sera in 38%
of the patients, but only one third of them, mostly these
with type II cryoglobulinemia, presented clinical symp-
toms. In other publications the range was similar. Lunel
et al. found clinical symptoms in 25% of patients with
detectable cryoglobulins [5].

The symptomatic cryoglobulinemia develops after years
of HCV infection. The severity of symptoms also incre-
ases over time. Adinolfi assessed the annual incidence of
cryoglobulinemia in hepatitis C patients as 3% [1]. In our
group, the patients with cryoglobulinemia were older
than the patients without this condition. The period of

HCV infection was difficult to estimate because of the
lack of evident acute hepatitis in most cases, but the
data from anamnesis showed a probably longer history
in patients with symptomatic cryoglobulinemia.

In the assessed group of patients, in most cases one person
had more then one extrahepatic symptom. It was especially
evident in patients with type II cryoglobulinemia, which
demonstrated fatigue syndrome, arthralgia, skin lesions
and sicca syndrome together. Genuine rheumatoid arth-
ritis and Sjogren disease can be distinguished from HCV
connected disorders by the use of newer markers: anti-CCP
antibodies and anti-fodrin antibodies. Rheumatoid factor is
not valuable in HCV infected patients, because it is frequen-
tly present in this population.

The most common extrahepatic symptom was arthral-
gia. It was more frequently observed in women and was
correlated with the presence of cryoglobulinemia. In 7
cases, oligoarthritis was diagnosed and in 3 - polyarth-
ritis. Even patients with the most severe joint problems
and with clinical symptoms similar to rheumatoid arth-
ritis did not fulfill the diagnostic criteria for this disease.

Ferri demonstrated worse prognosis for patients with
cryoglobulinemia [4]. The quality of life was poorer in
patients with symptomatic cryoglobulinemia and the
outcome of the disease was worse. We also observed the
same findings in our group.

In the majority of our patients with cryoglobulinemia
treated with interferon and ribavirin, the treatment was
ineffective. In many cases adverse events occurred and
therapy had to be terminated. In the present era the
treatment of both hepatic and extrahepatic manifesta-
tions of HCV infection with DAA will hopefully be more
potent. Extrehepatic manifestations should be taken
into consideration as a factor qualifying for immediate
treatment.

ConcLusIoNsS

1. Presence of cryoglobulins and symptomatic cryoglo-
bulinemia are different clinical phenomena.
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2. Liver disease and extrahepatic manifestations deve-
lop independently during the history of HCV infection.

3. Patients with extrahepatic manifestations of HCV
infection and particularly type II cryoglobulinemia sho-
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