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Abstract

Hepatitis C virus infection is associated with many extrahepatic manifestations such as mixed
cryoglobulinemia (MC). Renal manifestation of HCV infection might present as cryo-positive
membranoproliferative glomerulonephritis (MPGN). First-line therapy includes antiviral treat-
ment as the underlying infection leads to formation of immune complexes. After introducing
direct-acting antiviral agents (DAAs) cure rates of HCV infection increased. Sustained viro-
logic response (SVR) is defined as the absence of HCV RNA in serum by a sensitive test per-
formed 12 or 24 weeks after the end of antiviral treatment. Although HCV RNA is undetectable
in the serum, it may be present in hepatocytes and peripheral blood mononuclear cells (occult
HCV infection). However, the impact of DAA treatment on occult HCV infection is not clear.
We report a case of recurrence of MC with MPGN and development of lymphoproliferative
disorder 2 years after achieving SVR.
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Introduction

HCV infection prevalence is estimated for over 70 million adults worldwide [1]. HCV is a
major cause of liver cirrhosis, although the virus might affect many organs. Extrahepatic
complications of hepatitis C virus infection include immune-related manifestations such as
cryoglobulinemiaand otherlymphoproliferative disorders. The mostcommonrenal pathology
associated with chronic HCV infection is membranoproliferative glomerulonephritis (MPGN)
associated with type Il mixed cryoglobulinemia (MC) [2]. Cryoglobulins are immunoglobulins
that precipitate at temperature below 37° C and dissolve again when heated. HCV infection is
a cause of 70-90% of MC, which is a systemic vasculitis of small vessels mediated by immune
complexes [3]. The pathomechanism of MC involves various mechanisms and includes inter-
action between the HCV envelope protein E2 and lymphocyte B CD81 receptor, which leads
to production of monoclonal [gM with rheumatoid factor (RF) activity. Imnmune complexes
cause vasculitis and comprise viral antigens, immunoglobulins, complement fragments, and
cryoglobulins in capillaries, mesangium, and urinary space of glomeruli, which can be mani-
fested as nephritic and nephrotic syndromes [4]. HCV constantly stimulates B cells to prolif-
erate and produce IgM with RF activity, which are deposited in the glomeruli. Clinical mani-
festations of MC, apart from kidneys, include also skin, joints, and the peripheral nervous
system. First-line therapy of HCV-associated MC is an antiviral treatment as the elimination
of HCV is crucial to stop immune complex formation and resultant vasculitis. The introduction
of direct-acting antiviral agents (DAAs) has increased rates of successful HCV treatment.
However, even patients with sustained virologic response (SVR), who have no detectable
serum HCV RNA in conventional clinical tests 12-24 weeks after the end of treatment, can
still suffer from extrahepatic manifestations of past infection. Moreover, occult HCV infection,
which is confirmed by ultrasensitive detection of low-level HCV RNA in the extrahepatic
compartment, may have clinical consequences. We present a case report of a patient whose
symptoms might have been triggered by an occult HCV infection.

Case Presentation

In 1998, a 45-year-old female patient presented with abdominal pain, myalgia, and cuta-
neous vasculitis. Laboratory tests revealed elevated liver enzymes, HCV-antibodies, and
positive HCV RNA in the serum. The patient was diagnosed with cryoglobulinemia secondary
to HCV infection. Probably she had been infected with HCV during blood transfusions after
deliveries in her twenties. Between the years 1999 and 2007, she was unsuccessfully treated
for hepatitis C: once using interferon with ribavirin and twice using pegylated interferon with
ribavirin. In that time, symptoms were palpable purpura, weakness, neuropathy, arthralgia,
dry mouth and dry eyes, and fever. From 2008 to 2013 her well-being improved. Despite
positive HCV RNA in the serum, the patient was rather asymptomatic. By this time, she also
had not presented any signs of kidney involvement. In February 2014, she was admitted to
the nephrology department with nephrotic syndrome and hematuria. Laboratory results
included a urinary protein excretion of 7 g/day, a serum creatinine level of 1.3 mg/dL, a
cryocrit of 3.5%, and cryoglobulin description showed type Il MC, monoclonal and polyclonal.
During this hospitalization, a percutaneous kidney biopsy revealed MPGN probably asso-
ciatedwithcryoglobulinemia. Treatmentwith steroidswasinitiated with clinicalimprovement.
Four months later, in July 2014, the patient was admitted again to the nephrology department
because of acute worsening of renal function. She required emergent hemodialysis, and later,
several therapeutic plasma exchanges (TPEs; plasmaphereses) were performed. Therapy
with intravenous steroids was continued, followed by oral steroids. In the next few months,
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she was admitted to hospital 3 more times due to fatigue, anemia, and recurrent edema.
Further treatment with TPE was continued. The next year, patient’s renal function improved.
In 2016, she was successfully treated for hepatitis C with DAA (ombitasvir/paritaprevir/rito-
navir and dasabuvir) for 12 weeks without severe adverse events. HCV viremia studied by
RT-PCR was no longer detectable in the serum, and the patient achieved SVR. In March 2017,
she was tested positive for HCV RNA in peripheral blood mononuclear cells (PBMCs) incu-
bated in the presence of mitogens - the test was performed as part of research analysis in
patients with extrahepatic manifestations of HCV after successful treatment [5]. HCV RNA in
the serum persisted negative. At that moment, she did not present any systemic or renal
symptoms suggestive of active HCV infection. In April 2018, the patient was admitted again
to the nephrology department with palpable purpura and edema of the lower extremities. We
observed nephrotic syndrome with daily protein excretion of 9 g and arise in creatinine from
0.85 mg/dL to 2 mg/dL. She received treatment with intravenous steroids and TPE with
moderate effect. HCV RNA in the serum remained undetectable. However, cryoglobulins were
present. PBMC analysis was performed again. This time, due to technical reasons, cells were
incubated without the presence of mitogens and HCV RNA was undetectable. Due to wors-
ening of kidney function, renal replacement therapy was started. After a few months, diag-
nostic course revealed hematological disorders: the presence of an abnormal clone of lympho-
cytes in peripheral blood, which complied with the criteria of monoclonal B-cell lymphocy-
tosis, presence of monoclonal IgM type kappa in serum, and urine immunofixation and
abnormal serum-free light chain ratio. Due to nephrotic proteinuria, another percutaneous
renal biopsy was performed. The procedure revealed MPGN with immune complexes positive
for IgG, IgM, C3, and kappa and lambda light chains localized in mesangium, along GBM and
within pseudothrombi in glomerular capillaries (Fig. 1-3). In light of clinical presentation, the
overall microscopic picture indicated mixed cryoglobulinemic GN. Chemoimmunotherapy
(bendamustine and rituximab) was initiated. Currently, the patient receives rituximab as
supportive treatment. Her hematological results improved, and she is no longer dependent
on renal replacement therapy.

In order to explain the discrepancy in the results of HCV RNA in PBMC, the analysis was
repeated in December 2019, first, without incubation of PBMC in the presence of mitogens
and then with the incubation. HCV RNA was positive only in the second part of the analysis.
Only positive-strand HCV RNA was present. The negative-strand HCV RNA, which is synthe-
sized during active replication by RNA-dependent RNA polymerase and serves as a template
for the production of the positive strand, was absent.

Fig. 1. Cryoglobulinemic GN. Some capillar-
ies are distended and filled with protein-
aceous, homogeneous substance (so called
“pseudothrombi”). AFOG stain.
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Fig. 2. Cryoglobulinemic GN. GBM duplica-
tion present in some glomerular capillaries
(membranoproliferative type of glomerular
injury). Silver stain.

Fig. 3. Cryoglobulinemic GN. Some capillar-
ies are filled with rounded structures that
stain brightly for IgM, IgG, and lambda and
kappa light chains. Immunofluorescence.

Discussion/Conclusion

The association between HCV infection and kidney disease is complex, and there are
multiple pathways that lead to CKD in infected subjects, including the most common - MPGN.
KDIGO guidelines from 2018 recommend HCV screening in all patients at the time of initial
evaluation of CKD [6]. Several repetitions of antiviral treatment were unsuccessful in our
patient until using DAAs. It is emphasized that antiviral therapies based on IFN and ribavirin
have worse outcomes in patients with MC [7]. Managing HCV-associated MC includes immu-
nosuppressive agents, plasma exchanges, and rituximab, which is a B-cell-depleting agent.
However, as mentioned above, antiviral treatment is crucial in managing MC. Introduction of
DAAs was a breakthrough in treating HCV infection and also in the CKD population as DAAs
are better tolerated than IFN and the efficacy is much higher. Symptom recurrence after erad-
ication is not common. To the best or our knowledge, there is only 1 reported case of MC
recurrence following the achievement of SVR. In a patient reported by Chowdhury, HCV RNA
was undetectable in the serum but present within the cryoprecipitate [8]. The statement that
lack of viremia is not tantamount to complete systemic virus eradication was also supported
by Castillo et al. [9], who documented intrahepatic HCV RNA in 57% of individuals who were
negative for anti-HCV antibodies and had no HCV RNA detectable in the serum. Furthermore,
70% of patients with positive intrahepatic HCV RNA were found positive for HCV RNA in
PBMCs.
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In the case of MC recurrence reported by us, the patient had detectable HCV RNA only in
PBMC and only after incubation in the presence of mitogens. Both tests without mitogens
were negative. Diagnosis of occult HCV infection is a possible explanation to the relapse of
cryoglobulinemia. Technical issues associated with methodology of detecting occult HCV
infections were also discussed and should be taken into account in further studies on clinical
consequences of occult HCV infection [10]. Castillo et al. [11] reported a high prevalence of
occult HCV infection in patients with primary and secondary glomerulonephritis with no HCV
antibodies.

Persistent stimulation of lymphocytes B clones by viral antigens may progress to benign
and malignant lymphoproliferative diseases. Monoclonal B-cell lymphocytosis, which is a
preclinical condition characterized by expansion of monoclonal B lymphocytes, can be an
extrahepatic symptom of occult HCV infection in our patient. Treatment with rituximab as a
B-cell-depleting agent seemed to be most accurate in this case, taking into account that
symptoms of cryoglobulinemia are most likely caused by lymphocyte proliferation and
constant production of IgM RF. The treatment significantly decreased proteinuria and the
serum kappa/lambda ratio. Currently, the patient has no clinical symptoms of cryoglobuli-
nemia including skin vasculitis. Due to improvement of renal function, renal replacement
therapy was discontinued.

In conclusion, a patient who was previously considered cured from HCV infection
developed extrahepatic symptoms. Thorough analysis revealed an occult HCV infection. It
should be emphasized that HCV RNA in PBMC was present only after incubating cells in the
presence of mitogens. According to Pham et al. [12], incubation with mitogens stimulates
proliferation of lymphocytes and increases HCV RNA detection in patients with SVR. Incu-
bation without mitogens seems to be insufficiently sensitive and might lead to underesti-
mation of the actual prevalence of occult HCV infection. Even though introducing DAAs into
HCV treatment was a big step forward, there is no evidence that DAAs have influence on
residual replication in PBMC.

In this patient, long-term stimulation of lymphocytes B by the virus led to uncontrolled
B-cell proliferation and constant production of monoclonal IgM with RF activity. In our
opinion, the stimulation was present even after achieving SVR because HCV RNA was still
positive in PBMC. It should be taken into account that many diseases such as glomerulone-
phritis, cryoglobulinemia, and lymphoproliferative disorders may appear years after allegedly
cured HCV infection and should be considered as extrahepatic manifestations of occult HCV
infection. It is possible that occurrence of this phenomenon is frequent; therefore, PBMC
analysis might be a useful tool in the diagnostic process.
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