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Chronic hepatitis C (HCV) virus infection may be associated with several non-hepatic manifestations, mainly driven by chronic im-
mune stimulation, such as mixed cryoglobulinemia and Non-Hodgkin’s Lymphoma. This association has been proved by several
meta-analyses and some interventional studies demonstrating that antiviral treatment may be effective in inducing HCV-associated
lymphoma regression. The recent advent of direct acting antivirals (DAAs) in the therapeutic armamentarium of HCV infection made
possible treatment of patients with advanced liver disease. Here we report on a rare association of a cirrhotic patient with HCV and
Waldenström’s Macroglobulinemia with severe cryoglobulinemia, who had already failed an interferon-based antiviral regimen, whose
haematologic disease was ameliorated by HCV eradication following treatment with sofosbuvir and simeprevir with ribavirin, and
where successful treatment was accompanied also by consistent improvement in liver function and parameters of portal hyperten-
sion.
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BACKGROUND

Hepatitis C virus (HCV) infects more than 184 million
people worldwide, and sequelae of chronic infection such
as chronic hepatitis, cirrhosis, and hepatocellular carcino-
ma represent a major public health problem.1 The recent
development of direct-acting antiviral agents (DAAs) for
the treatment of chronic HCV infection in adults-in par-
ticular second generation DAA that made possible inter-
feron (IFN)-free therapy – has revolutionized the
treatment of HCV infection allowing for safe treatment of
patients with advanced disease with unprecedented high
rates of sustained virological response (SVR).2 It is pro-
jected that by 2030 chronic HCV infection should theoret-
ically be confined, but even after few years from the
introduction of DAAs the landscape of patients with HCV
infection and advanced disease has dramatically changed,
with a chance of delisting patients due to improved liver
function, and a decline in listing for liver transplantation
and occurrence of hepatocellular carcinoma.3-6 Moreover,

HCV infection has several non-hepatic manifestations,
mainly driven by chronic immune stimulation, such as
mixed cryoglobulinemia and Non-Hodgkin’s Lymphoma
(NHL).7 This association has been proved by several
meta-analyses and some interventional studies demon-
strating that antiviral treatment with pegylated-IFN or
DAAs, in monotherapy or in combination with ribavirin,
is effective in inducing HCV-associated lymphoma re-
gression.7-9 As a result, the antiviral treatment has been
proposed as first line therapy in asymptomatic patients
with HCV- related indolent NHL who do not need im-
mediate conventional treatment. Despite a potential addi-
tive effect inherent to its immune-modulatory properties,
IFN treatment has a low SVR rate in patients with cirrho-
sis and is burdened by several side effects, being not rec-
ommended in patients with advanced disease; therefore,
DAAs therapy is the treatment of choice in these patients
due to a better profile of safety and efficacy.

Among B-cell NHL, the main subtypes associated with
HCV are marginal zone lymphoma, diffuse large B-cell
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lymphoma, and lymphoplasmacytic lymphoma.10 Walden-
ström’s Macroglobulinemia (WM) is a lymphoplasma-
cytic lymphoma characterised by the production of
monoclonal IgM involving bone marrow, and there is evi-
dence for an association between HCV infection and WM,
with a 3-fold higher risk of this lymphoproliferative disor-
der in HCV-positive subjects as compared to controls.10,11

Although the evidence for this association is nevertheless
debated and data on optimal treatment of patients affected
by WM with concurrent HCV infection are limited, there
are reports of antiviral treatment in these patients.12 At the
same time, however, the downstream consequences of
clinical features of WM such as cryoglobulinemia-in-
duced renal damage, as well as the side effects of drugs
used to treat the underlying haematologic malignancy (e.g.,
steroids, anti-CD 20), may hamper successful antiviral
treatment.

This case reports on a middle-aged lady with chronic
HCV infection, cirrhosis, and WM. In this case, the course
of disease was worsened by severe renal damage due to
cryoglobulinemia that required rituximab and steroids
treatment; the patient was unsuccessfully treated with an
IFN-based therapy in the pre-DAAs era, and was later re-
treated with DAAs obtaining SVR and showing, besides
improvement in liver function, also a dramatic improve-
ment in clinical and biochemical manifestations of WM.

CASE PRESENTATION

A 50-year-old Caucasian lady was referred to our Gas-
troenterology Unit in 2010 for assessment of chronic HCV
infection (genotype 1b) and cirrhosis.

Medical history included hemicolectomy for congeni-
tal megacolon at the age of 20, cholecystectomy for biliary

lithiasis, and steroid-induced diabetes. The patient was re-
ferred to our Unit from the Haemato-Oncology Unit of
the Internal Medicine Department where, in 2009, she was
diagnosed with WM (monoclonal component: 36-43 g/L)
by bone marrow biopsy (Figure 1). The haematologic ma-
lignancy was associated with mixed cryoglobulinemia
(cryocrite: 89%) and vasculitis. At diagnosis, due to the
presence of renal damage, the patient underwent kidney
biopsy with evidence of membranoproliferative glomeru-
lonephritis. At the same time, the patient complained of
symptoms compatible with peripheral neuropathy (sensi-
tive and motor deficit). A first cycle of rituximab was ad-
ministered in November 2009, with a mild clinical
response (improvement of vasculitis-related peripheral
neuropathy) but with no monoclonal component reduc-
tion. When the patient was referred to our Unit, clinical
and biochemical work-up was compatible with compen-
sated cirrhosis without clinically relevant portal hyperten-
sion, and a 48-week course of antiviral treatment with
pegylated-IFN α2a (135 µg/weekly) with low-dose ribavi-
rin (200 mg/daily) due to reduced glomerular filtration
rate, was started. Antiviral treatment, besides being bur-
dened by the common side effects of IFN and ribavirin
(anaemia, fatigue, flu-like symptoms) and despite erythro-
poietin support, led to a worsening of peripheral neurop-
athy (need for crutches) that greatly affected the patient’s
quality of life. This notwithstanding, the patient was able
to complete the whole course of antiviral treatment,
showing negativity of serum HCV RNA during therapy,
but with reappearance of viraemia at the end of treatment
(relapse). In December 2012 the patient was admitted to
hospital because of bilateral feet ischaemia, with instru-
mental evidence of severe peripheral vasoconstriction as
the cause of symptoms, for which she was treated with in-

Figure 1.Figure 1.Figure 1.Figure 1.Figure 1. Bone marrow biopsy showing focale intertrabecular infiltration of lymphoplasmacytic cells (yellow circle) with plasmocytoid features (see inset A)
and expression of CD20 (see inset B). Haematoxylin and Eosin, x20 magnification, main figure; Haematoxylin and Eosin, x60 magnification, inset A; CD20, x60
magnification, inset B.
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travenous iloprost and metilprednisolone. Moreover, due
to the absence of other therapeutic options for HCV infec-
tion and the presence of symptoms, the patient underwent
three more cycles of rituximab until May 2015, although
she experienced no significant haematologic and clinical
improvement.

In June 2015, when IFN-free DAA treatment for HCV
became available in our Unit, a 12-week course of sofos-
buvir (400 mg/day), simeprevir (150 mg/day), and ribavi-
rin (400 mg/day) was started; before starting DAAs
treatment her laboratory work-up showed a monoclonal
component of 53.4 g/L and quantitative plasmatic IgM =
71.3 g/L. During antiviral treatment, the patient became
HCV RNA negative at week 4 (lower limit of detection:
15 IU/mL), and her symptoms greatly improved: in par-
ticular, she reported a dramatic improvement in fatigue
and peripheral neurologic symptoms, a finding that she
had not experienced during the IFN course of treatment
despite transient HCV RNA negativity. HCV RNA nega-
tivity persisted throughout the whole DAAs treatment as
well as after treatment cessation, thus resulting in the
achievement of SVR12. Contemporaneously, we observed
a biochemical improvement that consisted in a progres-
sive and steady decrease in the monoclonal component

Figure 2. Figure 2. Figure 2. Figure 2. Figure 2. P-IgM (g/L). Monoclonal component (g/L). Modifications in monoclonal component (A)(A)(A)(A)(A) and plasmatic IgM (B)(B)(B)(B)(B) during the course of the disease.

(nadir: 27.3 g/L, Figure 2A) and plasmatic IgM (41.5 g/L,
Figure 2B) that lingered on even after treatment cessation
and during follow-up. Bence-Jones protein in urine be-
came negative. Moreover, we also observed consistently
satisfying haemoglobin levels despite ribavirin treatment
(median haemoglobin during treatment: 10.1 g/dL), and
the patient did not require erythropoietin support any
more. Lastly, as far as indexes related to liver function and
indirect parameters suggestive of portal hypertension are
concerned, albumin serum levels improved (from 27.7 g/L
to 40.3 g/L, Figure 3A) and platelet counts increased (from
146 x109/L to 176 x109/L, Figure 3B) both during and after
treatment; moreover, transient hepatic elastography meas-
urement assessed before treatment and at post-treatment
follow-up showed a marked improvement, from a pre-
treatment value of 26 KPa to a follow-up value of 17KPa.

DISCUSSION

HCV infection is known to be associated with haema-
tological manifestations such as mixed cryoglobulinemia
and B-cell NHL, and several pathogenic hypotheses sup-
port this association. In particular, it is either hypothe-
sized that chronic antigen stimulation of B-cells may

AAAAA. . . . . Monoclonal component (g/L).

B.B.B.B.B.P-IgM (g/L).
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Figure 3.Figure 3.Figure 3.Figure 3.Figure 3. Modifications in serum albumin (A)(A)(A)(A)(A)
and platelet count (B)(B)(B)(B)(B) during the course of the
disease.
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drive their uncontrolled proliferation, or that oncogenic
effects in B cells may be mediated by intracellular viral
proteins, or lastly that chronic inflammation due to HCV
infection may induce mutations in B-lymphocytes
through the generation of reactive oxygen species.13

Chemotherapy alone often does not guarantee a clinical
and biochemical improvement, especially for indolent
lymphomas and those without large nodal or extranodal
masses, while successful antiviral therapy reportedly im-
proved, besides liver condition, also characteristics of the
associated haematologic disease. A recent meta-analysis re-
ported a 73% lymphoma response rate after IFN-based an-
tiviral therapy in patients with chronic HCV infection,
with histological type as the main predictive response fac-
tor.14 In particular, marginal zone lymphomas achieved
higher response rates (i.e., up to 81%), whereas small lym-

phocytic lymphomas - that are not epidemiologically
linked with HCV infection - showed no significant im-
provement despite virus clearance.8,15 As far as the associa-
tion between WM and HCV infection is concerned, there
is evidence that the presence of chronic infection with
HCV increases the risk of MW, although in the literature
there are studies reporting contrasting results and denying
this association.10,12,16 Moreover, although haematological
disease improvement after virus eradication in patients
with lymphoproliferative disorders has been documented
in case reports, cohort studies, and systematic reviews,
there is scanty evidence of improvement in WM after
HCV eradication.7,9,14 Lastly, there is even a recent report
of severe myelosuppression potentally associated with
DAAs treatment in a patient with HCV infection and lym-
phoplasmocytic lymphoma.17 Indeed, there are few exist-

AAAAA
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ing case reports describing IFNα and ribavirin treatment
of HCV-associated cryoglobulinemia and WM, although
to the best of our knowledge none of them using an IFN-
free therapy.8,12,18

In this report, we have described the case of a patient
with HCV-related cirrhosis with associated cryoglob-
ulinemia and WM, and who was treated with multiple
rituximab cycles. While anti-CD20 treatment minimally
modified the course of the disease, and IFN-based anti-
viral treatment with HCV was difficult to tolerate and
unsuccessful, HCV eradication with IFN-free treatment
led to a dramatic clinical and biochemical improvement
in her haematological condition, besides ameliorating
liver function as well as liver stiffness. Because of the rar-
ity of WM and the lack of consensus regarding its associ-
ation with HCV, the current guidelines for the
management of WM do not contemplate HCV eradica-
tion among the potential therapeutic options.19 Here we
report how HCV clearance was clearly associated with a
progressive and consistent improvement of liver disease;
DAAs treatment was well-tolerated and led to SVR in a
difficult-to-treat patients characterised by several nega-
tive prognostic factors for SVR such as advanced liver
disease, diabetes, renal damage, and previous unsuccess-
ful antiviral treatment. In particular, although liver dis-
ease stabilization – or even improvement – though not
guaranteed was somehow expected on the basis of the re-
sults of studies carried out in patients with advanced dis-
ease, the noteworthy improvement in haematological
parameters was quite unexpected, also taking into ac-
count previous negative reports in a similar setting.2,4,17

In particular, we observed an improvement in liver syn-
thetic function and a decrease in parameters associated
with portal hypertension such as platelet count and liver
stiffness; although the improvement in platelet count
might have been related to the concomitant improve-
ment of the haematological disease, and platelet count
may have a fluctuating course in patients with cirrhosis,
we feel that this consistent result associated with the im-
provement in albumin serum levels may represent and
indirect evidence of actual amelioration of liver disease,
despite we did not measure thrombopoietin serum lev-
els.20 Furthermore, we could not indisputably attribute
the decrease in liver stiffness that we observed in this pa-
tient solely to an improvement in liver fibrosis and po-
tentially to a decrease in portal hypertension, as we did
not perform a liver biopsy and did not measure portal
pressure; however, the global interpretation of the find-
ings we observed, together with recent evidence from the
literature, seems to suggest that liver stiffness improve-
ment after DAAs treatment may derive not only from
aminotransferase normalization and necro-inflammatory
activity decrease, but also to improvement in liver dis-

ease stage, and the durability of response after antiviral
therapy in HCV patients calls for future studies address-
ing this issue.21,22

To conclude, we feel that further investigations are
needed to compare the efficacy of HCV eradication to ex-
isting therapies for WM so as to develop a solid combined
strategy, while we strongly suggest that these cases should
be managed in the context of a multidisciplinary approach
that includes hepatologists and haematologists with the
aim to pursue the best management for the patient.

ABBREVIATIONS

• DAAs: direct-acting antiviral agents.
• HCV: hepatitis C virus.
• IFN: interferon.
• NHL: Non-Hodgkin’s lymphoma.
• SVR: sustained virological response.
• WM: Waldenström’s macroglobulinemia.
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