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Abstract
Objectives—To describe cases of periph-
eral neuropathy associated with chronic
hepatitis C virus infection without mixed
cryoglobulinaemia.
Methods—Four cases of peripheral neu-
ropathy associated with chronic hepatitis
C virus infection with persistent negativ-
ity of mixed cryoglobulinaemia were
found.
Results—All patients had small increases
of transaminase levels and a positive virae-
mia. Liver biopsy showed chronic active
hepatitis in all but one case (Knodell
4–9, Metavir A0F0-A3F3). Neuromuscular
biopsy showed axonal neuropathy associ-
ated with lymphoid infiltrates around
small vessels in two cases. Rheumatoid
factor was always negative and C4 com-
plement level was always normal. In three
patients, neuropathy improved with inter-
feron á, interferon á + ursodesoxycholic
acid, or steroids + plasma exchange.
Conclusion—Peripheral neuropathy may
be associated with hepatitis C virus infec-
tion without mixed cryoglobulinaemia.
(Ann Rheum Dis 2001;60:290–292)

Chronic hepatitis C virus (HCV) infection may
be associated with numerous extrahepatic
manifestations, such as mixed cryoglobulinae-
mia, membranoproliferative glomerulonephri-
tis, sicca syndrome, or porphyria cutanea
tarda.1 Peripheral neuropathy (PN) may also be
associated with HCV infection and it is usually
related to mixed cryoglobulinaemia. Before
HCV was discovered, PN was known to be
associated with type II or type III, rather than
type I cryoglobulinaemia.2 PN associated with
mixed cryoglobulinaemia was described as
subacute and asymmetrical neuropathy.3 4

Most mixed cryoglobulinaemia described as
“essential” is now known to be related to HCV

infection.5 In prospective studies, sensory or
motor PN has been found in up to 9% of
patients chronically infected with HCV.6 7

However, the presence of a PN in a patient
positive for HCV may be due to other causes,8

including PN without mixed cryoglobulinae-
mia, as reported here.

Case reports
Tables 1 and 2 summarise the main character-
istics of the patients. Three men and one
woman, mean age 56 years (range 40–78), had
a chronic HCV infection without hepatitis B
virus or HIV infection. All patients had a mod-
erate increase of transaminase levels at diagno-
sis. HCV viraemia by polymerase chain reac-
tion (PCR) was positive in each case and
genotypes were 2, 4, 1b, and 1b. Genotype dis-
tribution was similar to that of a French popu-
lation infected by HCV. Liver biopsy was
performed in each case (Knodell 4–9, Metavir
A0F0-A3F3). Extrahepatic manifestations
were arthralgia (n=3), myalgia (n=1), sicca
syndrome (n=1), and Raynaud’s phenomenon
(n=1). Cryoglobulinaemia was searched for
from four to 11 times during a two to eight year
period and was never found to be positive.
Rheumatoid factor was also always negative on
multiple determinations. C4 complement level
was always normal. No patient had cirrhosis at
diagnosis of HCV infection.

PN was a sensory polyneuropathy (n=1) or
mononeuropathy multiplex (n=3), associated
with motor involvement in two cases, con-
firmed by electromyography in each case. Neu-
romuscular biopsy was always performed
before treatment, showing an axonal neuropa-
thy, associated with perivascular lymphoid
infiltrates in two cases. In these two cases, no
necrotising vasculitis “periarteritis nodosa
like” aspect was seen, even when the clinical
findings were compatible. No granuloma,
fibrinoid necrosis, leucocytoclastic, or extrava-
sation of erythrocytes was mentioned on

Table 1 Main characteristics of four patients with chronic hepatitis C virus infection and peripheral neuropathy without mixed cryoglobulinaemia

Characteristic Patient No 1 Patient No 2 Patient No 3 Patient No 4

Age/sex 78/M 40/M 62/F 46/M
Mode of infection ? Intravenous drug user ? ?
HCV infection

Diagnosis 1991 1997 1997 1997
PCR* + + + +
Liver biopsy Knodell 9, Metavir A3F3 Knodell 4, Metavir A0F0 Knodell 6, Metavir A1F1 Knodell 5, Metavir A1F1
Genotype 2 4 1b 1b

Extrahepatic manifestations Sicca syndrome Arthralgia, myalgia, Raynaud’s phenomenon Arthralgia Arthralgia
Cryoglobulinaemia (No of

determinations) 11 (1991–1999) 6 (1997–1999) 4 (1998–2000) 8 (1998–2000)
Rheumatoid factor − − − −
C4 level Normal Normal Normal Normal

*PCR = HCV viraemia by polymerase chain reaction.
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histopathological studies. Three patients were
treated. Patient 1 received interferon á (IFNá)
and ursodesoxycholic acid for hepatitis and
neuropathy. PN progressively improved under
the IFNá regimen with lower paraesthesia after
28 months. Patient 2 was treated because of
PN. He did not receive IFNá because he was
severely depressed, but PN, arthralgia, and
myalgia dramatically improved after three
months’ treatment with prednisone and a
plasma exchange regimen. Prednisone was
stopped seven months later. More than one
year later, the patient is free of neurological
symptoms. In these two patients, clinical
improvement was associated with electromyo-
graphic improvement. Patient 3 was not treated
because a liver biopsy indicated that the hepa-
titis was mild and the neurological symptoms
did not worsen during the two year follow up
period. Patient 4 was treated with IFNá and his
PN improved after eight months. However,
IFNá has been stopped recently because he is
severely depressed.

Discussion
We report four cases of PN with HCV infection
in the absence of cryoglobulinaemia. None of
the patients had other factors associated with
PN, such as excessive alcohol consumption,
renal insuYciency, or neurotoxic treatment.
No patient had evidence of either cryoglobulin-
aemia or indirect signs suggestive of cryoglob-
ulinaemia, such as purpuric skin lesion,
rheumatoid factor, and an abnormal C4 level.
In two cases, vasculitis of small vessels was
found in neuromuscular biopsy specimens. PN
progressively improved during treatment with
IFNá in two cases or with prednisone and
plasma exchange in one case.

In HCV infected patients the possible causes
of the presence of PN must be analysed
cautiously.8 Small vessel vasculitis associated
with mixed cryoglobulinaemia is by far the
most common cause. It is often associated with
purpura and arthralgia. Its hallmark is the
presence of mixed cryoglobulinaemia in the
serum, mainly of type II IgMê, associated with
rheumatoid factor activity and a low C4 level.
None of these clinical or biological signs was
found in the four patients reported on here.
Only one account of PN and HCV infection
without cryoglobulinaemia has been reported

previously, if we exclude one case with positive
rheumatoid factor.9 In a series of nine patients
with neurological symptoms associated with
HCV infection, Tembl et al found two patients
without cryoglobulinaemia.10 Symptoms were
an anterior optic neuropathy and restless legs
syndrome with small fibre neuropathy. The
number of cryoglobulinaemia determinations
was not mentioned in this study. Moreover,
previously undetectable cryoglobulinaemia was
noticed after IFNá treatment in the first
patient, suggesting that cryoglobulinaemia was
positive before treatment. Even if the patient
with restless legs syndrome was infected by
HCV after transfusion, we do not know
whether a search for HIV seropositivity, which
may be associated with restless legs syndrome,
was made. This condition may also be
idiopathic.

The prevalence of mixed cryoglobulinaemia
is about 50% in subjects infected by HCV,5 and
the association of cryoglobulinaemia with PN
might have been coincidental in some cases.
Our observations showed that cryoglobulin-
aemia and indirect markers, such as the
presence of rheumatoid factor or a low C4
level, were negative. However, we cannot
exclude the possibility that cryoglobulinaemia
was positive from time to time, even though the
methods we used had a proved sensitivity.11

Recently, Japanese authors have reported the
presence of mixed cryoglobulinaemia in up to
90% of patients with HCV using other
methods.12 Because age and extensive liver
fibrosis are commonly associated with extra-
hepatic manifestations of HCV infection,7

patients 2, 3, and 4 may develop mixed
cryoglobulinaemia in the future. On the other
hand, an eight year follow up of patient 1 has
not shown an outbreak of mixed cryoglobuli-
naemia despite development of cirrhosis.

In a large cohort of patients, PN was found
to be associated with skin vasculitis, but not
with cryoglobulinaemia.7 Five patients with PN
and HCV-type II mixed cryoglobulinaemia
have been reported to have high concentrations
of anti-HCV antibodies and HCV RNA in the
cryoprecipitates. HCV RNA was also found in
epineural cells using reverse transcriptase-
polymerase chain reaction (RT-PCR), suggest-
ing a role for HCV itself in type II mixed
cryoglobulinaemia-associated neuropathy.13

Table 2 Main characteristics of the peripheral neuropathy in four patients with hepatitis C virus without mixed cryoglobulinaemia

Characteristics Patient No 1 Patient No 2 Patient No 3 Patient No 4

Peripheral neuropathy Sensory polyneuropathy of legs Severe motor and sensory
multiplex mononeuropathy of
three limbs

Mild sensory multiplex
mononeuropathy of four limbs

Sensory multiplex
mononeuropathy of four limbs

Initial electromyographic
study

Axonal sensory polyneuropathy Severe neuropathy with low
motor and sensory velocities

Axonal sensory neuropathy Axonal sensory neuropathy

Neuromuscular biopsy
before treatment

Muscular atrophy with mild
denervation; axonal sensory nerve
involvement

Normal muscle; axonal sensory
nerve loss with perineural,
venular, and arteriolar
inflammatory infiltrates

Muscular atrophy; inflammatory
axonal neuropathy with
perivenular and arteriolar
lymphoid infiltrates

Normal muscle; axonal sensory
neuropathy without
inflammatory infiltrate

Treatment Interferon á (3 mIU three times a
week)

Plasmapheresis (10 sessions) Not treated Interferon á (3 mIU three times
a week) for 10 months†

+ +
Ursodesoxycholic acid (400 mg/day)
for 24 months

Prednisone 1 mg/kg/day during
2 months*

Outcome after treatment Progressive improvement Improvement Stable Improvement

*Interferon was contraindicated because of depressive status.
†Interferon had to be stopped because of severe depressive status.
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The high prevalence of PN in HCV patients
without other symptoms related to mixed
cryoglobulinaemia is also compatible with a
role for HCV itself in the pathogenesis of dam-
age.14 Since the study of Feiner published in
1983—before HCV was discovered—it has
been known that vasculitic lesions in patients
with cryoglobulinaemia are not identical in
each organ.15 The first case described in this
pathological report is certainly an HCV-mixed
cryoglobulinaemia (type II mixed cryoglobulin-
aemia with IgMê component) vasculitis with
purpura and glomerulonephritis, with identical
deposits in normal cutaneous vessels and
kidney. In the second case with peripheral
neuropathy, the monoclonal component of
cryoglobulinaemia was IgA and was probably
not related to HCV infection. Purpura seems to
be a typical type II cryoglobulinaemia related
lesion with vascular and tissue deposition of
HCV-RNA, monoclonal IgM, and comple-
ment components. In PN with HCV associated
cryoglobulinaemic vasculitis, HCV related pro-
teins or RNA have been demonstrated in only
a few cases,13 and immune complexes are found
less often.16

As reported by Lamprecht et al, diVerent
pathogenic mechanisms in diVerent organs are
at work in the presence of cryoglobulinaemia.17

Cryoglobulinaemic vasculitides are immune
complex mediated vasculitides that predomi-
nantly aVect small vessels. They should only be
diagnosed in the presence of clinical signs of
vasculitis and cryoglobulinaemia and histologi-
cal proof of an immune complex mediated vas-
culitis by immunohistochemistry or electron
microscopy.

From the clinical data of our patients, it was
not possible to distinguish between neuropathy
and polyarteritis nodosa. A pathological study
showed that neurological vasculitides were
probable in two cases, even if not clearly
defined. Unfortunately, immunohistochemis-
try or electron microscopy was not carried out
in our patients. PN in HCV positive patients
may be due to another type of vasculitis—
namely, polyarteritis nodosa.18–21 Occlusion of
vasa nervorum with the “periarteritis nodosa
like” aspect has been seen in some cases,2 18 19

but this aspect was not associated with
perineural vasculitis in our cases.

Finally, it has been reported that IFNá may
cause a worsening of PN in patients with
HCV-mixed cryoglobulinaemia, despite im-
provement of hepatic parameters.22 23

In view of the causative factors that may play
a part in patients with HCV infection and PN,

treatment has to be considered individually,
taking into account the clinical features,
neuromuscular biopsy sampling, and liver
damage, and it must be regularly monitored.

1 Gumber SC, Chopra S. Hepatitis C: a multifaceted disease.
Ann Intern Med 1995;123:615–20.

2 Brouet JC, Clauvel JP, Danon F, Klein M, Seligmann M.
Biological and clinical significance of cryoglobulins. Am J
Med 1974;57:775–88.

3 Gemignani F, Pavesi G, Fiocchi A, Manganelli P,
Ferraccioli G, Marbini A. Peripheral neuropathy in
essential mixed cryoglobulinaemia. J Neurol Neurosurg
Psychiatry 1992;55:116–20.

4 Garcia-Bragado F, Fernandez JM, Navarro C, Villar M,
Bonaventura I. Peripheral neuropathy in essential mixed
cryoglobulinemia. Arch Neurol 1988;45:1210–14.

5 Cacoub P, Lunel-Fabiani F, Musset L, Perrin M, Frangeul
L, Léger JM, et al. Mixed cryoglobulinemia and hepatitis C
virus. Am J Med 1994;96:124–32.

6 Cacoub P, Renou C, Rosenthal E, Cohen P, Loury I,
Loustaud-Ratti V, et al. Extrahepatic manifestations of
hepatitis C virus infection in 321 patients. Medicine (Balti-
more) 2000;79:47–56.

7 Cacoub P, Poynard T, Ghillani P, Charlotte F, Olivi M,
Piette JC, et al. Extrahepatic manifestations of chronic
hepatitis C. Arthritis Rheum 1999;42:2204–12.

8 Cacoub P. Virus de l’hépatite C et atteintes neurologiques.
Gastroenterol Clin Biol 1998;22:889–90.

9 Ripault MP, Borderie C, Dumas P, Vallat JM, Goujon JM,
Brecheteau P, et al. Neuropathies périphériques et hépatite
chronique virale C: une association fréquente? Gastroen-
terol Clin Biol 1998;22:891–6.

10 Tembl JI, Ferrer JM, Sevilla MT, Lago A, Mayordomo F,
Vilchez JJ. Neurologic complications associated with hepa-
titis C virus infection. Neurology 1999;53:861–4.

11 Musset L, Diemert MC, Taibi F, Thi Huong Du L, Cacoub
P, Léger JM, et al. Characterization of cryoglobulins by
immunoblotting. Clin Chem 1992;38:798–802.

12 Okuse C, Yotsuyanagi H, Tomoe M, Okazaki T, Hayashi T,
Suzuki M, et al. Very high prevalence of cryoglobulinemia
in chronic hepatitis C patients using a novel detection
method. Hepatology 1999;AASLD abstracts; 458A:1192.

13 Bonetti B, Scardoni M, Monaco S, Rizzuto N, Scarpa A.
Hepatitis C virus infection of peripheral nerves in type II
cryoglobulinaemia. Virchows Arch 1999;434:533–5.

14 Zaltron S, Puoti M, Liberini P, Antonini L, Quinzanini M,
Manni M, et al. High prevalence of peripheral neuropathy
in hepatitis C virus infected patients with symptomatic and
asymptomatic cryoglobulinaemia. Ital J Gastroenterol
Hepatol 1998;30:391–5.

15 Feiner HD. Relationship of tissue deposits of cryoglobulin
to clinical features of mixed cryoglobulinemia. Hum Pathol
1983;14:710–15.

16 Agnello V. The etiology and pathophysiology of mixed cryo-
globulinemia secondary to hepatitis C virus infection.
Springer Semin Immunopathol 1997;19:111–29.

17 Lamprecht P, Gause A, Gross WL. Cryoglobulinemic
vasculitis. Arthritis Rheum 1999;42:2507–16.

18 Cacoub P, Lunel-Fabiani F, Du LTH. Polyarteritis nodosa
and hepatitis C virus infection. Ann Intern Med 1992;116:
605–6.

19 Cacoub P, Maisonobe T, Thibault V, Gatel A, Servan J,
Musset L, et al. Systemic vasculitis in hepatitis C patients.
J Rheumatol (in press).

20 Dény P, Bonacorsi S, Guillevin L, Quint L. Association
between hepatitis C virus and polyarteritis nodosa. Clin
Exp Rheumatol 1992;10:319–24.

21 Carson CW, Conn DL, Czaja AJ, Wright TL, Brecher ME.
Frequency and significance of antibodies to hepatitis C
virus in polyarteritis nodosa. J Rheumatol 1993;20:304–9.

22 Lidove O, Cacoub P, Hausfater P, Wechsler B, Francès C,
Léger JM, et al. Cryoglobulinémie et hépatite C: aggrava-
tion de la neuropathie périphérique après prise d’interféron
alpha. Gastroenterol Clin Biol 1999;23:403–6.

23 Scelsa SN, Herskowitz S, Reichler B. Treatment of
mononeuropathy multiplex in hepatitis C virus and
cryoglobulinemia. Muscle Nerve 1998;21:1526–9.

292 Lidove, Cacoub, Maisonobe, et al

www.annrheumdis.com

http://ard.bmj.com

