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/Abstract

Background/Aims: The incidence of Hepatitis C Viral (HCV) infection is relatively high, but the percentage of cryoglobulinemic
glomerulonephritis as an extrahepatic manifestation, remains low. When it occurs, this kind of vasculitis correlates with a bad
outcome in lack of proper treatment. Until recently, the therapy for this disease was interferon-based, but the corticosteroids
or/and cyclophosphamide were also added, in order to decrease the cryoglobulin synthesis. All the studies showed the lack of
efficiency of interferon regimens administrated in renal disease. Direct Acting Antiviral Agents (DAA) demonstrated a high
efficiency for viral clearance, as well as a good effect on the kidney when cryoglobulinemic glomerulonephritis developed.

~

Case Presentation: We present a special case of a female patient with hepatitis C viral infection, treated with peginterferon and
ribavirin five years ago, non-responder, who developed a rapidly progressive cryoglobulinemic glomerulonephritis, with life-
threatening complications. This critical situation imposed critical measures, with the initiation of the corticosteroids prior to
the antiviral treatment. When the combination: ombitasvir/paritaprevir/ritonavir and dasabuvir was introduced, all the clinical
and laboratory findings improved, liver and renal functions stabilized, proteinuria decreased, except for the immunological
markers that remained positive (in low titer). Our data indicates the efficacy and safety of using the combination of direct-acting
antiviral agents along with corticosteroids in rapidly progressive cryoglobulinemic glomerulonephritis.

Conclusions: In patients diagnosed with HCV related cryoglobulinemic glomerulonephritis, we strongly recommend including
DAA drugs into the treatment regimens, regardless of the liver fibrosis level.
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Introduction

The incidence of hepatitis C viral infection is 3.5% in our
country, while the worldwide prevalence runs around 170 million
people [1,2]. The association with type II mixed cryoglobulinemia
is estimated at a quarter of all the HCV infections, and of these,
only 10-15% develop symptomatic vasculitis [2]. The incidence
of membranoproliferative glomerulonephritis, as a result of renal
vasculitis, was estimated at around 80% of the patients with HCV
cryoglobulinemia [1]. Therefore, prevention of MPGN should
represent an important part of the management of these patients,
and recently there are a few studies focused on the evaluation
of renal impairment using non-invasive methods, such as shear
wave elastography of the kidneys [3,4]. In HCV infection,
cryoglobulinemia is viral induced by B cells proliferation. The
B cell clones produce monoclonal IgM with rheumatoid factor
activity against polyclonal IgG which recognize HCV antigens
and form circulating immune complexes.

When these immune complexes bind to the small vessels
wall, the complement will be activated through the classic
pathway, the leukocytes will be recruited and the vasculitis occurs
[5]. Once the pathogenesis is understood, it becomes clear that the
viral eradication has to be the mainstay of the cryoglobulinemic
glomerulonephritis therapy. As a general approach, there are
three steps in the treatment of mixed cryoglobulinemic vasculitis
secondary to HCV infection: 1) antiviral treatment, 2) decrease of B
cell proliferation and 3) remove/decrease production of circulating
immune complexes in life-threatening conditions [6]. Rituximab, a
monoclonal antibody anti-CD20, is used in cases of severe disease
or if the antiviral therapy failed. Plasmapheresis can be used
alone or in conjunction with rituximab and immunosuppression
therapy in critical cases. Cyclophosphamide is indicated when
RTX/plasmapheresis and antiviral therapy cannot be used. The use
of high-dose prednisone is still uncertain, even if there are some
studies that recommend it in the treatment of active disease [5,7].

The use of direct-acting antivirals has changed the treatment
of the HCV infection: the side effects are insignificant, the
compliance to treatment is very good and the capacity to induce
sustained virologic response overcomes 90% [8]. RUBY-1 study
demonstrated the safety and efficacy of ombitasvir-ritonavir-
paritaprevir-dasabuvir + ribavirin in patients with Chronic Kidney
Disease (CKD) stage 4 and 5 infected with genotype 1 virus [8].
There are only few data regarding the efficacy of DAA against the
extra-hepatic disorders associated to HCV infection [9,10]. When
Estimated Glomerular Filtration Rate (eGFR) is higher than 30
mL/min, some studies showed that the use of sofosbuvir based
regimens decreased proteinuria and improved eGFR [11]. The
combination OBV+PTV+RITV+DSV, accepted in our country
for the treatment of HCV infection, has the great advantage
to be used regardless of the eGFR value. We report one case of
cryoglobulinemic MPGN secondary to HCV infection in a patient

with liver cirrhosis in which the use of DAA regimens, ombitasvir/
paritaprevir/ritonavir and dasabuvir, induced SVR, improved the
renal function, decreased the proteinuria and hematuria and finally
saved the patient’s life.

Case Presentation

A 57 years old female patient with known HCV infection
- diagnosed 5 years ago and non-responder at that time to
pegylated interferon and ribavirin regimen - was admitted through
the emergency unit into our Department of Nephrology. She
presented with the following clinical features: peripheral oedema,
purpuric lesions located merely on the lower limbs, shortness of
breath, severe arterial hypertension (Figure 1). The laboratory
examinations showed: hematuria and proteinuria associated with
a progressive decrease of eGFR, cholestasis and hypoproteinemia;
eGFR was calculated using Chronic Kidney Disease- Epidemiology
Collaboration (CKD-EPI) 2009 equation (Table 1). The
immunological tests revealed: C4 component of the complement
severely decreased (suggestive for cryoglobulinemia), rheumatoid
factor highly increased and positive cryoglobulins. We established
the diagnosis of rapidly progressive glomerulonephritis and severe
secondary arterial hypertension, in a patient with known history of
HCYV infection.

Figure 1: Skin lesions of the lower limb.

Although the renal biopsy was not necessary due to the
obvious context, the uncontrolled elevated blood pressure
and significant thrombocytopenia were other two aspects that
contraindicated renal biopsy. The great challenge was the clinical
evolution, marked by the severe hypertension, only partly
controlled with five classes of antihypertensive drugs: angiotensin-
II-receptor antagonists, beta-blockers, calcium channel blockers,
diuretics, selective agonists at the Imidazoline Receptor Subtype
1 (I1) - moxonidine. In this context an episode of stroke was
diagnosed, with right bulbar infarction and Wallenberg syndrome.
The skin vasculitis was pronounced, with area of cutaneous
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necrosis. Proteinuria increased in time and a rapidly progressive
renal failure developed. Because of the lack of antiviral therapy in
emergency situation, and of rituximab and cyclophosphamide as
well, we decided to initiate corticosteroids: methyl-prednisolone 1
g/day 3 consecutive days, followed by prednisone, 1 mg/kg body/
day.

After 2 weeks the proteinuria and hematuria decreased, the
renal function improved, but diabetes mellitus insulin-dependent
and decompensation of the liver functions developed: increased
oedema and ascites, depreciation of the synthesis function of the
liver, inflammatory and cholestasis syndrome, signs of overacting
spleen function (anemia, leucopenia, thrombocytopenia). The
viral load (HCV RNA) markedly increased: 10 mil Ul/mL, and
the FIBROMAX score revealed F4 fibrosis level. After another
3 weeks, the antiviral therapy was finally available: dasabuvir
250 mg twice a day and ombitasvir 12.5 mg/paritaprevir 75 mg/
ritonavir 50 mg, 2 tablets once daily, with the maintenance of the
corticosteroids. In 2 weeks, the renal function became normal,

proteinuria decreased (1.2 g/day), the liver function improved,
the serum cholinesterase remained low. The complete blood count
became normal and the viral load was undetectable.

The glycemic values maintained high, so the patient remained
insulin-dependent (low dose, basal insulin). Immunologically, the
level of C4 complement and the cryoglobulins as well continued
to decrease. Six weeks after the initiation of combined treatment,
with prednisone progressively reduced (40 mg per day), the renal
function remained normal, the liver panel became normal with the
persistence of the low level for serum cholinesterase, hematuria
disappeared and the proteinuria was significantly low (Table 1).
After completing the antiviral treatment, without corticosteroids,
the clinical status of the patient was satisfactory with a convenient
blood pressure and normal glycemic values, with normal liver
functions, eGFR 60 mL/min, low proteinuria, absent hematuria,
low level of cryoglobulins and undetectable viral load. During the
last medical visit, after 3 months since completion of the therapy,
we noticed a sustained virological response (Figure 2).

Paramfe:;: u/rSlinical Pre-therapy pr]e)(lil:;:;logne DAA THERAPY (WEEKS) 3 n;)(:ihtshii::r the
therapy 4 6 12 Py
Serum urea (mg/dL) 67/104/91 72 37 42 36 30
Serum creatinine (mg/dL) 1.38/2.13/1.74 1.05 0.9 0.9 0.92 0.9
¢GFR (mL/min) 40 70 80 80 79 80
Proteinuria (g/day) 0.9-5.4 1.9 0.7 0.45 0.3 0.3
Hematuria +++ (50/field) +/- + 10-15/field +/- 0-1/field +/- 0-1/filed +/- 0-1/field
C4 (mg/dL) 0.2 6 7 7 10 12
Cryoglobulin + + + +/- - -
Rheumatoid factor 1/64 1/8 + + + +
Serum total proteins (¢/ 47 5.5 5.49 6.66 6.8 6.7
dL)
AST/ALT (U/L) 34/32 38/82 19/9 27/16 24/18 25/18
GGT U/L 212 302 33 35 30 33
Serum total dbLi;imbin (mg/ 0.48 0.64 0.59 0.4 0.6 0.5
Serum cholinesterase 4500 3015 3500 3900 3900 3800
(U/L)
Glycemia (mg/dL) 119 104 100 112 110 107
Viral 10?31(//;113)\1 VHC) 10 mil 16 mil 6 mil - - DETEEI; ABLE

Table 1: Parameters evolution before, during and after treatment.
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Figure 2: Comprehensive algorithm of the treatment and evolution.

Discussions

From our knowledge, this is the first case reported in
our country of cryoglobulinemic glomerulonephritis treated
with corticosteroids in association with direct-acting antivirals
(OBVHRITV+PTV+DSV) that were initiated pluckily for a
patient with decompensated cirrhosis and a recent stroke; this drug
combination demonstrated the benefits for the renal pathology,
and for the liver function as well. According to the published
data, the “classical” treatment with peginterferon and ribavirin
failed to show an efficient effect on proteinuria and renal function
even when the virological response was sustained [12]. RTX in
association with IFN+RBYV was used in refractory or severe mixed
cryoglobulinemia [13-15]. The violent and aggressive onset of this
vasculitis at 5 years after the IFN + RBV therapy, which was at that
time poorly tolerated and without SVR, imposed an emergency
decision. The difficulty to maintain a normal blood pressure value
despite the use of five different classes of antihypertensive drugs
in maximal dose, with a consecutive stroke and all the clinical and

biological context (sufficient for the diagnosis), led to the decision
of not to perform renal biopsy.

Furthermore, the bureaucratic difficulties to acquire the
antiviral treatment imposed the initiation of corticosteroids alone
in order to control the nephrotic syndrome, despite the fact that
there are insufficient evidence to confirm their harm or benefit
[16]. This was a healing measure, reflected by the decrease of the
proteinuria and hematuria, the improvement of the renal function,
and the control of the blood pressure. Unfortunately, due to the
use of prednisone, we later detected an increase of the viral load,
a worsening of the hepatic function, development of ascites and
also the appearance of thrombocytopenia and anemia. Rituximab,
with all the bureaucratic difficulties, it could have improved the
renal prognosis, but with a transient effect, and therefore we
would have had to continue the corticosteroids at that time. The
use of the cyclophosphamide was contraindicated because of the
thrombocytopenia and plasmapheresis was not available at that
moment.
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In this context, the dasabuvir + ombitasvir + paritaprevir +
ritonavir combination completed the therapeutic regimen and we
succeeded in 4 weeks to reduce the viral load despite the use of
corticosteroids; additionally, we were able to compensate the liver
and kidney functions, to increase the eGFR with the corticosteroid
treatment and then, to control proteinuria and hematuria. The
only side effects of the dasabuvir + ombitasvir + paritaprevir +
ritonavir use were mild general symptoms like: fatigue (merely
in the second month of treatment), insomnia, dizziness, and
headache. The RUBY-1 study, but also C-SURFER study showed
the effectiveness and the low rate of adverse effects in patients
with chronic kidney disease [8,17]. Up to this moment, there
are no large studies performed on patients with HCV related
cryoglobulinemic glomerulonephritis that were treated with
direct-acting antivirals. Consequently, a long-term follow-up
will be necessary for a thorough assessment of the liver function,
hepatocarcinoma screening and recurrences of glomerulonephritis
in this patient.

Conclusions

The treatment with DAA drugs associated with
corticosteroids has a favorable effect on the eGFR in patients with
membranoproliferative glomerulonephritis secondary to HCV.
When the treatment starts early, DAA therapy shows a good effect
on proteinuria. In order to better comprehend the magnitude of
this problem, a long-term follow-up of these patients and further
extended clinical studies should be performed. For the moment, we
emphasize the necessity to extent the use of this type of treatment
also in all patients diagnosed with HCV-related cryoglobulinemic
glomerulonephritis, regardless of the liver fibrosis level.
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