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An increased prevalence of hematologic malignancies is often
described in patients with systemic autoimmune diseases1. As
well, viruses have been proposed as possible etiologic or trig-
gering agents of systemic autoimmune diseases. Hepatitis C
virus (HCV) appears to be one of the viruses most frequently
associated with autoimmune features2, and a striking associa-
tion has been found with some systemic autoimmune
diseases3,4. Moreover, the association between HCV infection
and hematologic malignancies, mainly non-Hodgkin’s

lymphoma (NHL), is supported by some, but not all,
studies5,6. For these reasons, the recognized association of
specific systemic autoimmune diseases with HCV infection,
added to the possible evolution of any one of these entities
into a B cell NHL, suggests the possibility of a close relation-
ship between systemic autoimmune disease, HCV, and B cell
lymphoproliferative disorders7, especially in patients with
type II mixed cryoglobulinemia. However, to date, this triple
association has been scarcely reported8.

We analyzed the existence of B cell lymphoproliferative
disorders in patients presenting chronic HCV infection and
associated systemic autoimmune disease. We also
performed an exhaustive literature review searching for
additional cases of this intriguing association between
autoimmunity, infection, and cancer.

MATERIALS AND METHODS
Patient selection. We analyzed the records of 100 consecutive patients with
systemic autoimmune diseases and associated HCV infection seen in our
department between 1994 and 2000. These patients presented the following
autoimmune diseases: Sjögren’s syndrome (SS; n = 52), systemic lupus
erythematosus (SLE; n = 20), polyarteritis nodosa (PAN; n = 7), rheumatoid
arthritis (RA; n = 6), systemic sclerosis (SSc; n = 5), primary antiphospho-
lipid syndrome (APS; n = 3), inflammatory myopathies (n = 2), giant cell
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cell lymphoma.
Methods. We analyzed the records of 100 consecutive patients with systemic autoimmune diseases
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investigated the development of B cell malignancies after the diagnosis of HCV related autoimmune
disease.
Results. Six patients with HCV related systemic autoimmune disease presented B cell non-
Hodgkin’s lymphoma (NHL). These patients fulfilled the diagnostic criteria for Sjögren’s syndrome
(n = 4) and polyarteritis nodosa (PAN; n = 2). Four patients were female and 2 male, with a mean
age at lymphoma diagnosis of 62 years (range 45–78). The main immunologic markers were
hypocomplementemia in all patients and cryoglobulinemia in 5 (83%). Primary extranodal localiza-
tion of lymphoma was observed in 3 (50%) patients: prostate (n = 1), liver and ovary (n = 1), and
ocular annexa (n = 1). Clinically, NHL was classified as indolent lymphoma in 3 patients and aggres-
sive lymphoma in 3. NHL histologic types were diffuse large cell lymphoma (n = 4), extranodal
marginal zone B cell lymphoma (n = 1), MALT lymphoma (n = 1), and lymphoplasmacytic
lymphoma (n = 1).
Conclusion. We describe 6 patients with a triple association of HCV infection, systemic autoimmune
disease, and NHL. Characteristics of these patients included a high prevalence of cryoglobulinemia
(that clearly contributes to fulfilment of diagnostic criteria for PAN) and an elevated frequency of
primary extranodal involvement. We recommend careful evaluation of patients with B cell NHL to
detect silent autoimmune or chronic viral diseases. This triple association reinforces the suspected
links between autoimmunity, infection, and cancer. (J Rheumatol 2004;31:495–9)
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arteritis (GCA; n = 1), polymyalgia rheumatica (PMR; n = 1), Wegener’s
granulomatosis (WG; n = 1), Henoch-Schönlein purpura (HSP; n = 1), and
sarcoidosis (n = 1). We retrospectively investigated the development of B
cell malignancies after the diagnosis of HCV related autoimmune disease.
Clinical, histologic, and serologic characteristics were collected in a
protocol form, which included information on hematologic malignancies,
viral infections, cryoglobulinemia, and systemic autoimmune diseases.
Special attention was paid to the clinical and serologic characteristics at the
time of disease diagnosis, disease evolution, and final outcome.

Virologic studies. Antibodies to HCV were analyzed by a third-generation
ELISA (Ortho 3.0 Diagnostic Systems, Neckargemund, Germany). The
presence of HCV-RNA in serum was assessed by polymerase chain reaction
(PCR; Amplicor HCV, Roche Diagnostic Systems, Basel, Switzerland).
Reverse transcription and cDNA synthesis were carried out in a single-step
reaction using 10 µl RNA with specific oligonucleotides NCR1 and NCR2
derived from the well conserved 5’NC region of HCV. Hepatitis B virus
(HBV) surface antigen (HBsAg) was analyzed by ELISA. Anti-HIV-1-p24
antibodies were analyzed by ELISA coated with HIV-1-p24 (ETI p24 K
Sorin antigen recombinant kit, Sorin Diagnostics, Saluggia, Italy). For
confirmation, Western blots (Epitope, Beaveton, OR, USA) with HIV-
1gp160, gp120, gp41, p65, p51, p24, and p18 bands were applied.

Autoimmune features. Serum cryoglobulins were measured after centrifu-
gation as described9. Other immunologic tests included antinuclear anti-
bodies (ANA; indirect immunofluorescence using mouse liver and HEp-2
cells as substrate) and precipitating antibodies to extractable nuclear anti-
gens (ENA). Rheumatoid factor (RF) was detected by latex fixation and
Waaler-Rose tests. Complement factors (C3 and C4) were estimated by
nephelometry (Behring BNA nephelometer) and CH50 by Lachmann’s
hemolytic technique. Systemic autoimmune diseases were diagnosed using
standard diagnostic criteria10,11.

Evaluation of hematologic malignancies. The diagnosis of lymphoprolifer-
ative disorders was based on histological analysis, in most cases a lymph
node biopsy, according to the 2001 World Health Organization classifica-
tion of tumors of hematopoietic and lymphoid tissues12. Clinical staging of
patients with lymphoma included physical examination, computed tomog-
raphy scans of the thorax and abdomen, and biopsies of bone marrow and
malignant tissues. Immunophenotypic analysis of surface lymphoid malig-
nant cells was also performed when there was leukemic expression. Tumor
response was assessed and recorded according to standard criteria13.

RESULTS
Eight patients with HCV related systemic autoimmune
disease presented B cell lymphoproliferative disorders. Four
patients were diagnosed with SS, 3 with PAN, and one with
SLE. Four patients were female and 4 male, with a mean age
at protocol of 63 years (range 42–78). To make the study
population more homogeneous, one of the PAN patients
with human immunodeficiency virus (HIV) coinfection and
the SLE patient, who developed Castleman’s disease, were
excluded. Thus, 6 patients presented systemic autoimmune
disease, NHL, and HCV infection.

Autoimmune features. Six patients (4 female, 2 male, mean
age at diagnosis 60 years, range 41–73) were diagnosed with
systemic autoimmune disease prior to B cell NHL diagnosis.
Four patients presented SS and 2 PAN. Clinical and
immunologic manifestations are summarized in Table 1,
with sicca syndrome (n = 4), peripheral neuropathy (n = 3),
and cutaneous vasculitis (n = 2) being the most frequent
clinical features. The main immunologic markers were
hypocomplementemia in all patients, cryoglobulinemia in 5

(83%), positive RF in 4 (67%), and ANA in 2 (33%). In the
5 patients with cryoglobulinemia, cryocrit concentrations
were < 5% in 2 patients and ≥ 5% in the remaining 3. These
patients showed type II mixed cryoglobulinemia (mono-
clonal IgM + polyclonal IgG). Cryoglobulinemic features
contributed to diagnosis of the autoimmune disease in
patients with PAN. Treatment of systemic autoimmune
disease included corticosteroids (n = 3), cyclophosphamide
(n = 1), methotrexate (n = 1), cyclosporin A (n = 1), and
azathioprine (n = 1).

Chronic HCV infection. All patients presented anti-HCV
antibodies and 5/5 patients tested also had positive determi-
nation of HCV RNA. Liver involvement included elevated
transaminases (n = 4), elevated gamma glutamyl transferase
(n = 4), and altered liver ultrasonography (n = 2).
Percutaneous liver biopsy was performed in 2 patients with
chronic active hepatitis. One patient presented liver decom-
pensations. No patient developed hepatocellular carcinoma
and other causes of hepatopathy, such as alcoholism or drug
use, were excluded. No patient was treated with interferon
or ribavirin.

Three patients tested positive for HCV infection before
diagnosis of B cell lymphoproliferative disorder (range 1–4
yrs). In the remaining 3 patients, HCV infection was diag-
nosed at the same time as the lymphoma. In 2 of these
patients, there was evidence that the HCV infection predated
the diagnosis of lymphoma, as indicated by a history of
abnormal liver function tests and/or liver ultrasonography
compatible with chronic hepatopathy. The remaining patient
showed no liver abnormalities at lymphoma diagnosis, with
no previous liver tests available. Finally, no patient showed
positive HBsAg.

B cell NHL. Clinical and analytical features related to NHL are
summarized in Table 2. The mean age of patients at lymphoma
diagnosis was 62 years (range 45–78 yrs). The NHL related
clinical features were general malaise in 3 patients,
adenopathies in 2, splenomegaly in 2, genitourinary symptoms
in 2 (one case presented prostatic syndrome and one vaginal
bleeding), gastrointestinal symptoms in one (abdominal pain),
and an orbital mass in one patient. Hemocytopenia was
observed in all 6 patients: thrombocytopenia in 5, leukopenia
in 5, and anemia in 2. Erythrocyte sedimentation rate (ESR) >
50 mm/h was observed in 3 patients, and only one had ESR >
100 mm/h. All patients presented elevated ß2-microglobulin
and 2 elevated lactate dehydrogenase.

Primary extranodal localization of NHL was observed in
3 (50%) patients: prostate (n = 1), liver and ovary (n = 1),
and ocular annexa (n = 1). Two patients had involvement of
more than one extranodal site. Clinically, NHL was classi-
fied as indolent lymphoma in 3 patients and aggressive
lymphoma in 3. NHL histologic types were diffuse large cell
lymphoma (n = 4), extranodal marginal zone B cell
lymphoma (n = 1), MALT lymphoma (n = 1), and lympho-
plasmacytic lymphoma (n = 1). Five received poly-
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chemotherapy with CHOP regimen, one also underwent
additional surgical removal, and one radiotherapy. Response
to treatment was complete remission (n = 1), partial remis-
sion (n = 2), and progression of lymphoma (n = 3).
Followup of these patients ranged from 6 months to 10
years. Three (50%) patients died due to NHL progression.

DISCUSSION
HCV is a linear, single-stranded RNA virus of the
Flaviviridae family, identified in 198914, which is emerging
as a chronic viral infection often associated with clinical and
immunologic autoimmune manifestations. There is growing
interest in the relationship between chronic HCV infection
and systemic autoimmune diseases and with hematologic
neoplasias. In addition, the fact that patients with HCV and
systemic autoimmune diseases show a higher frequency of B
cell lymphoproliferative disorders suggests common patho-
genic mechanisms that favor lymphoma development. This
suggests a close relationship between HCV, systemic autoim-
mune disease, and B cell lymphoma. However, to date there
has been only one report of this triple association8.

We describe 6 patients with HCV infection, systemic
autoimmune disease, and NHL. First, we report 4 patients
with SS, HCV infection, and NHL, as described in a case
report by Selva-O’Callaghan, et al8. The main characteris-
tics of these patients were cryoglobulinemia in 3, negative
anti-Ro/SSA and anti-La/SSB antibodies, and extranodal
involvement in specific sites such as the liver, ocular
annexa, prostate gland or ovaries. Of the autoimmune
diseases, SS has the highest incidence of malignant lympho-
proliferative disorders7, and primary SS is often considered
a crossroad between autoimmune and lymphoproliferative
disease. A possible relationship between SS and HCV was
first suggested in 1992 by Haddad, et al15, and subsequent
studies have shown the existence of sicca symptomatology,
positive ocular tests, lymphocytic infiltration of salivary
glands, and autoantibodies in patients with HCV infection16.
Recently, we described the clinical and immunologic
features of 35 patients with HCV infection who fulfilled a
minimum of 4 of the 6 European criteria for the classifica-
tion of SS3. Arrieta, et al17 demonstrated that HCV infects
and replicates in epithelial cells from salivary glands of
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Table 1. Clinical and immunologic characteristics of the autoimmune disease in 6 patients with HCV infection, systemic autoimmune disease (SAD), and
NHL.

Patient SAD Sex Age at SAD Autoimmune ANA Ro/SSA La/SSB RF Cryoglobulins C3 C4 CH50
Diagnosis Clinical Features (cryocrit and type)

1 SS M 65 Xs, Xph, PN – – – – 6% (type II) ↓ ↓ ↓
2 SS F 60 Xs, Xph + – – + 10% (type II) N N ↓
3 SS F 67 Xs, Xph – – – + — N ↓ ↓
4 SS F 73 Xs, Xph + – – + 3% (type II) N N ↓
5 PAN F 52 PN, CV, Art – – - + 6% (type II) N ↓ ↓
6 PAN M 41 Ast, PN, CV, Ren, – – – – 3% (ND) ↓ ↓ ↓

Ray, Fever

Xs: xerostomia, Xph: xerophthalmia, Ast: asthenia, PN: peripheral neuropathy, CV: cutaneous vasculitis, Art: articular involvement, Ren: renal involvement,
Ray: Raynaud’s phenomenon, ND: not determined, N: normal.

Table 2. Clinical and biological characteristics of neoplasia in 6 patients with HCV infection, systemic autoimmune disease, and NHL.

Patient NHL Type Age at NHL Clinical Features at A Lp T ↑ESR ↑LDH ↑ß2m Nodal Extranodal
Diagnosis NHL Diagnosis Involvement Involvement

1 Lymphoplasmacytic 67 Prostatic syndrome – + + – – + — BM, prostate
2 Diffuse large cell 61 Constitutional – + + + – + Cervical, —

syndrome, peripheral splenomegaly
adenopathies, splenomegaly

3 MALT 70 Abdominal pain, vaginal + – + + – + — Ovary, BM, liver
bleeding

4 MALT 78 Orbital mass – + + – – + — Ocular
5 Diffuse large cell 53 Constitutional syndrome, + + – + + + Thoracic BM

thoracic adenopathies
6 Diffuse large cell 45 Constitutional syndrome – + + – + + Abdominal BM

abdominal adenopathies, splenomegaly
splenomegaly

NHL: non-Hodgkin’s lymphoma, MALT: extranodal marginal zone lymphoma (MALT lymphoma), A: anemia (Hb < 11 g/dl), Lp: leukopenia (leukocytes <
4000/mm3), T: thrombocytopenia (< 150,000/mm3), ESR: erythrocyte sedimentation rate (> 50 mm/h), LDH: LDH > 450 UI/l, ß2m: ß2-microglobulin (> 2.3
mg/l), BM: bone marrow.
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patients with SS or chronic sialadenitis. HCV is considered
a virus with a triple tissue tropism (hepatotropism,
lymphotropism, and sialotropism), and this may explain the
higher prevalence of sicca syndrome, cryoglobulinemia, and
lymphoproliferative disorders in patients with chronic HCV
infection18. In addition, type II mixed cryoglobulinemia
probably plays a central role in the development of B cell
lymphoma in SS-HCV patients, since type II mixed cryo-
globulinemia is considered an oligo/monoclonal B cell
disorder that, in some cases, becomes malignant19. In addi-
tion, the association of type II mixed cryoglobulinemia with
HCV infection is well recognized20,21.

Lymphomas in SS and HCV patients share several char-
acteristics, such as a predominance of low grade, marginal-
zone histological type, the frequency of mucosal
involvement, a possible transformation into a large B cell
lymphoma, close association with cryoglobulinemia, and
the appearance of lymphomas in organs where HCV or SS
is active22. Lymphomagenesis in both diseases might be
induced by chronic stimulation of polyclonal B cells
secreting RF at the site of the disease22. SS might be, at least
in some cases, related to a known (HCV, herpesvirus) or
unknown sialotropic virus that infects salivary glands,
leading to chronic damage.

The immunologic characteristics of patients with NHL
have been little analyzed. De Vita, et al23 characterized B cell
lymphomas in 35 consecutive patients with HCV infection
and found a definite clinical pattern of mixed cryoglobu-
linemia or SS preceding NHL onset in 5 patients. Comparing
the primary sites of NHL involvement at onset in patients
with primary extranodal NHL according to the presence or

absence of HCV infection, liver and salivary involvement
were significantly more frequent in patients with HCV.
Primary location in these sites is extremely uncommon in
series of B cell NHL patients without HCV infection24,25.
An exhaustive review of the main series of patients with
NHL or SS searching for additional patients with the triple
association between SS, HCV, and lymphoma revealed 21
cases, most incompletely described8,23,26-31 (Table 3). The
systemic autoimmune diseases diagnosed in all these
patients were sicca/SS associated with HCV infection.
Hematologic neoplasia consisted of B cell NHL in all
patients, and extranodal involvement was only described in
4 cases (parotid gland in 2, liver in one, stomach in one).
The presence of cryoglobulins was determined in 17
patients and was positive in 10 (59%), and hypocomple-
mentemia was detected in 6/9 (67%). These findings,
together with our 4 patients, indicate that the triple associ-
ation between SS, HCV, and NHL is more common than
previously suspected, suggesting the need for an exhaustive
study of those patients with so-called “idiopathic” NHL
searching for associated, silent SS and/or chronic HCV
infection.

We also describe 2 patients with PAN-HCV-NHL, a
previously undescribed association. The relationship of
PAN with either HCV or NHL has been rarely studied. Some
cases of PAN associated with HCV have been reported, and
several studies report a higher prevalence of HCV infection
in patients with PAN32. Although various vasculitic
syndromes have been associated with malignancy33, very
few cases of PAN associated to hematologic neoplasia have
been reported34,35. Given the scarcity of information, a

The Journal of Rheumatology 2004; 31:3498

Table 3. Reports of triple association between systemic autoimmune diseases (SAD), HCV infection, and hematologic malignancies.

Age, yrs Sex HCV SAD Hematologic Malignancy Cryoglobulins Hypocomplementemia

La Civita26 57 F + Sicca B cell NHL + +
62 F + Sicca B cell NHL + –
67 F + Sicca B cell NHL + +
70 F + Sicca B cell NHL + +
69 F + Sicca B cell NHL + –
52 F + Sicca B cell NHL + +
35 F + Sicca B cell NHL + –
53 F + Sicca B cell NHL + +

De Vita23 68 F + SS Gastric MALT + NS
Luppi27 NR NR + SS B cell NHL NS NS

NR NR + SS B cell NHL NS NS
Selva8 60 F + SS B cell NHL – NS
Caramaschi28 68 F + SS Parotid MALT NS NS
De Vita29 72 F + SS Hepatic NHL – +
Hausfater30 NR NR + Sicca B cell NHL – NS

NR NR + Sicca B cell NHL – NS
NR NR + Sicca B cell NHL – NS
NR NR + Sicca B cell NHL – NS
NR NR + Sicca B cell NHL – NS
NR NR + Sicca B cell NHL + NS

Selva31 NR NR + SS Parotid MALT NS NS

Sicca: sicca syndrome, SS: Sjögren’s syndrome, NR: not reported, NS: not specified.
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possible triple association between PAN, HCV, and NHL
must be regarded as unproven.

We describe 6 patients with a triple association between
HCV infection, a systemic autoimmune disease, and B cell
lymphoproliferative disorders. These patients were charac-
terized by a high prevalence of cryoglobulinemia, an
elevated frequency of primary extranodal involvement, and
a poor prognosis. This triple association suggests an impor-
tant role of associated autoimmune and/or chronic viral
diseases in the pathogenesis of B cell lymphoproliferative
disorders and reinforces the hypothesis of a link between
autoimmunity, infection, and cancer. We recommend careful
evaluation of patients with B cell NHL in order to detect
silent autoimmune or chronic viral diseases.
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