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Pa#ent	
  de	
  60	
  ans

•Motif de consultation 
–Syndrome néphrotique avec micro-hématurie glomérulaire

•Antécédents (selon lettre de chirurgie)

–Cirrhose hépatique (Score Child B, score MELD 10) 
•TIPS en décembre 2007
•ancien OH chronique (stop en 2004)
•Hépatite C (génotype 1b), essai ttt INF et ribavirine en 1999
•ancienne hépatite B (AC antiHBs 107 + AC antiHBc)

–s/p vasculite leucocytoclasique 
–Cryoglobulinémie de type I



Que	
  se	
  passe-­‐t-­‐il	
  au	
  niveau	
  de	
  son	
  foie?

•Adressé en mars 2004 à gastro-entérologue au tessin
–Hospitalisé en juillet 2003 pour une perte pondérale avec vomissements 
récidivants en Italie (vacances).

–Mauvais état général, maigre, ascite, OMI ++ avec purpura bilatéral.
–Bilan:

•Hépatite C (500’000 copies/ml) biopsié en 1999 (fibrose modérée), 
splénomégalie, pas de VO.

•Vasculite leucocytoclasique (biopsie)
•Cryoglobulinémie type I (?)
•Paraprotéine IgM Kappa ➠ PBM: pas de MM
•Ulcère duodénal à HP

•➠ Evaluation aux HUG pour transplantation hépatique



A	
  ce	
  moment-­‐là,	
  au	
  laboratoire...

•Sang
–hémato: Hb 122 Htc 32.8 leuco 6.7 thrombo 136
–crase: TP 54 INR 1.3
–Chimie: Na 141 K 4.6 créat 70 ASAT 83 ALAT 76 PA 327 ϒGT 85.7 Bili 
19.3 Alb 31 prot 61 Chol 3.4 B12 306 B9 14.7

–immuno: FAN <1/80 FR 311
•Urine

–980 ml créat 9.9 prot 1890 ➠ 1,8 g/24h 



Bilan	
  pré-­‐greffe	
  hépa#que
Groupe sanguin: O rhésus positif Echographie TT: pas d’HTAP, 

FEVG normale, calcification anneau 
mitral.

Epreuve de marche 6 min: ? Gazométrie: ?

Fonctions pulmonaires: normales BIA: surcharge pondérale, 
hydratation normale, composition 
corporelle harmonieuse

Aminopyrine breath test: limite 
inférieur de la norme

US abdominal: 
hépatosplénomégalie, veine porte 
perméable avec flux hépatopète

Hémodynamique hépatique: HTP 
sinusoïdale avec gradient 11 mmHg

CT scan abdominal: foie de 
contour bosselé. Pas d’ascite. 
Splénomégalie. réseau variqueux.

Minéralométrie: ostéopénie diffuse OGD: VO stade II. Gastropathie 
hypertensive

Coloscopie: Exérèse polype sessile 
de 25 mm à 15 cm marge anale

Hématologie: Hb 134 leuco 5.2 
thrombo 130

Hémostase: Quick 87 facteur V 
77% facteur VII-X 59

Electrolytes: glu 6.1 Na 139 K 4 
C02 total 25.4 protéines 64 urée 7.9 
créatinine 73

Tests hépatiques: alb 31 ASAT 57 
ALAT 69 GGT 66 bili 24

AFP: 6 Bilan lipidique: chol 3.4 TG 0.66 
HDL 0.9 LDL 2.2

Bilan ferrique: fer 38 transferrine 
54 TSAT 0.7 ferritine 232

Electrophorèse protéines: alpha-1 
56% alpha-2 2.4% bêta 8.8% 
gamma 22.8%

Immunologie: FR IgM 12.1 FR IgA 
6.5 FAN 1/80 anti-muscle lisse nég 
anti-mitochondrie nég

Spot urinaire: Na 137 K 56.8 osmo 
819 Ca 1.29 Pi 18 urée 297 créat 
13.9 prot 0.34

Lymphogramme: lympho 1722 
CD3 1292 CD4 947 CD8 310

Virologie: HIV nég HAV nég AC 
antiHBs et antiHBc  pos HBC 8.3 
10E5 HDV nég CMV+ EBV+

VDRL: nég Biopsie hépatique: cirrhose. hépatite 
chronique d’activité discrète. Discrète 
stéatose macro-vacuolaire.

Avis neurologique: pas de PNP

Cryglobuline: cryoglobuline mixte 
de type II avec Ig monoclonale M 
kappa et Ig G polyclonale

Immunofixation: pas 
d’immunoglobuline monoclonale

Complément: CH50 38 C3 0.43 C4 
< 0.017

Sédiment urinaire: prot + 
hémoglobine +++ GR 50 
glomérulaires



Consulta#on	
  néphrologie	
  04

•“Dans le cadre d’une infection virale C, il faut évoquer en 
première ligne une glomérulonéphrite membrano-
proliférative...”
–propose biopsie rénale...
–nécessaire d’assurer un contrôle régulier de la créatinine plasmatique, 
de la protéinurie et du sédiment urinaire (tous les 3 mois)...
Hristea et al, HUG 2004



Un	
  peu	
  plus	
  de	
  3	
  ans	
  plus	
  tard...

•Hospitalisé en décembre 07 car prise de 8 kg depuis 
début de l’année
–Ascite réfractaire avec dose maximum Torem® et Aldactone® [5 mg et 200 

mg respectivement]

–Mise en place d’un TIPS [transjugular intrahepatic portosystemic shunt]

–TP 92, créatinine 103 umol/l et albumine 16 g/L
–Echocardiographie transthoracique
–CT thoraco-abdominal
–IRM hépatique...

•Pas un seul petit sédiment urinaire...



1	
  mois	
  plus	
  tard...

•Retour à Genève car le TIPS montre une obstruction, 
prise pondérale de 4 kg en 4 jours...
–TP à 90, créatinine 95
–Liquide ascite
–Frottis MRSA
–Révision TIPS ➠ 2ème endoprothèse 
–Ultrason abdominal

•Toujours pas de sédiment urinaire



3	
  mois	
  plus	
  tard...

•Mise en évidence d’une protéinurie au tessin...
–Envoi pour complément bilan transplantation
–Clairance rénale EDTA: 72 ml/min
–sédiment urinaire: protéine +++, hémoglobine +++, leucocyte + ➠ 239 
leucocytes M/l et 2441 érythrocytes glomérulaires

–Récolte urine de 24h: protéines 5.4 g/24h
–TP à 68% et facteur V à 62%, thrombocytes à 97 G/l
–Créatinine 120 μmol/L Albumine 17 g/L, Cholestérol total 3.2 mmol/L

•➠ ad ponction biopsie rénale



Dépôts protéiniques sous-endothéliaux



cryoglobuline





DIAGNOSTIC

•Glomérulonéphrite membrano-proliférative de type I.
–Fibro-oedème interstitiel diffus léger à modéré, avec rare atrophie 
tubulaire débutante.

–Fibro-élastose légère
• IMMUNOFLUORESCENCE

–Glomérules: présence en quantité marquée de dépôts de C3, en 
quantité légère à modérée d’IgG et IgM, en quantité minime à légère 
d’IgA, chaîne kappa et lambda, de manière granulaire...
S. Dettwiler



Ce	
  cas	
  pour	
  vous	
  parler...

Hépatite C ➠ cryoglobulinémie mixte ➠ 
glomérulonéphrite membrano-proliférative

Traitements
Hépatite C

Cryoglobulinémie mixte
Glomérulonéphrite membrano-proliférative

Conclusions



30	
  pa#ents	
  transplantés	
  hépa#que	
  (HCV)

➠ biopsie rénale durant la transplantation➠ biopsie rénale durant la transplantation

Glomérulonéphrite membrano-proliférative de type 1 12

Néphropathie à IgA 7

Glomérulonéphrite mésangiale 6

Créatinine normale, sédiment normal 10

Aucun avec cryoglobulines dans le sangAucun avec cryoglobulines dans le sang

McGuire et al, Ann Intern Med 2006



models that predict rates of fibrosis progression, 20%
to 30% of patients may be expected to develop cirrho-
sis over 20-30 years. This is reflected in the steady rise
in the incidence of complications related to chronic
liver disease, such as hepatocellular carcinoma, in
many countries that are beginning to reach peak hepa-
titis C virus seroprevalence, such as Japan. Several host
and viral factors affect disease progression, although
determinants of individual risk and precise mecha-
nisms of liver injury have yet to be determined (box 3).
Better understanding of host-viral interactions may
allow for targeted antiviral or other therapy aimed
primarily at those at greatest risk of disease
progression.

Diagnosis of hepatitis C virus infection
Diagnostic tests for hepatitis C virus infection include
serological assays for antibodies and molecular
techniques for detecting virus particles. Automated
enzyme immunoassays allow for processing of large
numbers of samples and are used mainly for screening
of blood and initial detection of antihepatitis C virus
antibodies. In clinical practice, false negative antibody

test results may occur in immunocompromised
patients or those with renal failure or hepatitis C virus
associated cryoglobulinaemia. Positive antibody test
results require confirmation of hepatitis C virus RNA
using a molecular amplification assay. Several quantita-
tive and qualitative assays are available with dynamic
ranges between 101 and 107 IU/ml. Quantitation of
hepatitis C virus RNA provides important prognostic
information on the likelihood of response to antiviral
therapy. A negative test result for hepatitis C virus RNA
in the presence of a positive antibody test result is seen
occasionally in practice and indicates either a resolved
infection; a false positive immunoassay, which can
occur in low risk populations; or, rarely, an intermittent
low level viraemia.

Despite inherent limits of liver biopsy, assessing
necroinflammatory activity and liver fibrosis provides
useful information for determining requirements for
antiviral therapy, prognosis, and the potential for pro-
gression of fibrosis, and for evaluating comorbid states
such as steatosis, drug induced liver injury, or iron
overload. Whether patients with better prognostic indi-
cators, such as those infected with genotypes 2 and 3 or
with persistently normal transminase levels, require a
liver biopsy for treatment decisions is debatable. Most
experienced clinicians are likely to recommend liver
biopsy unless there are obvious contraindications.
Secondary end points of therapy, such as fibrosis
regression, are likely to assume greater importance in
the future given the ever increasing proportion of
patients that have failed to achieve sustained
virological responses to currently available therapy.
Serodiagnostic and other surrogate markers of fibrosis
are in development, and their clinical utility in
replacing the qualitative information provided by a

Box 2 Screening recommendations for hepatitis
C virus infection2

History of injecting drug use
Conditions with high seroprevalence of hepatitis C
virus infection
HIV infection
Patients receiving haemodialysis for end stage renal
disease
Haemophilia
Unexplained elevated aminotransferase levels or
chronic liver disease
Transfusion of blood products or organ transplanta-
tion before 1992
Children born to mothers infected with hepatitis C
virus
Healthcare workers with needlestick injury or
exposure of mucous membranes to hepatitis C virus
positive blood
Current sexual partners of people infected with
hepatitis C virus

Acute hepatitis C virus infection

End stage liver disease

Chronic hepatitis C
virus infection

Recovery

Mild Moderate Severe

Liver
transplantation

Death Hepatocellular
carcinoma

15%-30% 70%-85%

1%-4%
per year

20%

>2
0 

ye
ar

s

Hepatitis C virus persists in most patients with acute hepatitis C
virus infection, and some develop progressive hepatic injury and
subsequent complications of end stage liver disease

Box 3 Potential factors influencing progression
of fibrosis

Viral factors
• Hepatitis C virus RNA load*
• Genotype 1b*
• Quasispecies diversity*
• Hepatitis C virus proteins

Host factors
• Age at infection
• Sex
• Race*
• Coinfection (hepatitis B virus, HIV-1)
• Comorbid disease (iron overload, non-alcoholic
steatohepatitis, schistosomiasis)
• Genetic polymorphisms
• Disease expression (elevated levels of alanine
aminotransferase, stage of fibrosis at diagnosis)
• Metabolic factors (obesity, insulin resistance,
steatosis)
• Immunosuppression (organ transplantation)

Other factors
• Alcohol
• Smoking*
• Environmental toxins
*Possible association with disease progression only
(based on inconclusive studies)

Clinical review

1014 BMJ VOLUME 332 29 APRIL 2006 bmj.com

Patel et al, BMJ 2006



Hépa#te	
  C

•1989: découverte du virus de l’hépatite C
–Interféron-alpha

Misiani et al, N Engl J Med 1994; Johnson et al, Kidney Int 1994

–Traitement plus long, interféron pégylé et addition ribavirine
Kamar et al, Kidney Int 2006
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Thérapies	
  d’avenir	
  pour	
  HCV	
  

•Direct antiviral therapies
–protease inhibitors
–polymerase inhibitors

Forestier et al, Hepatology 2007

•Statines
–inhibe la réplication du HCV par inhibition de la geranylgeranylation de 
protéines cellulaires. En particulier la fluvastatine (Lescol®)
Ikeda et al, Hepatology 2006

•Nouvelle formulation interféron
–Albuféron

...



Contraindica#ons	
  to	
  An#viral	
  Therapy	
  with	
  
Pegylated	
  Interferon-­‐α	
  and	
  Ribavirin

• Uncontrolled major depression, particulary with past suicide attempts
• Autoimmune hepatitis or other autoimmune disorders, including thyroid 

disease
• Bone marrow, lung, heart or kidney transplantation
• Severe hypertension, coronary heart disease, congestive heart disease, 

cerebral vascular disease, or other serious nonliver disorders likely to reduce 
life expectancy

• Renal insufficiency
• Noncompliance  with office visits or medications
• Decompensated cirrhosis or hepatocellular carcinoma
• Pregnancy or inability to practice birth control methods
• Severe anemia, thrombocytopenia, or granulocytopenia

Hou et al, Lancet 2008



Extra-­‐hepa#c	
  Manifesta#ons	
  of	
  HCV	
  infec#on

• Arthritis
• Porphyria cutanea tarda
• Leukocytoclastic vasculitis
• Lichen planus
• Raynaud phenomenon
• The sicca syndrome
• Idiopathic thrombocytopenic 
purpura

• Membranous nephropathy
• Hypo/hyperthyroïdism

• Diabetes mellitus
• Essential mixed 
cryoglobulinemia

• Monoclonal gammopathy
• Non-hodgkin lymphoma...

Hou et al, Lancet 2008



Classifica#on	
  de	
  Brouet	
  des	
  cryoglobulinémies
Brouet	
  et	
  al,	
  Am	
  J	
  Med	
  1974

I
Immunoglobuline monoclonale cryo-précipitante 
(IgM, parfois IgG, rarement IgA)

6-25%I
Hémopathie lymphoïde B maligne

6-25%

II
Ig monoclonale (IgM monoclonale à activité facteur rhumatoïde 
anti-IgG) & Ig polyclonales (IgG et IgA)

25-62%II Infections, connectivites, néoplasie, hémopathie 
lympoïde B

25-62%

III
Complexes IgG polyclonale & d’IgM polyclonales 
(plus rarement IgA polyclonales)

32-55%III Infections, connectivites, néoplasie, hémopathie 
lympoïde B

32-55%

Cacoub et al, La Revue de Médecine Interne 2008 
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Each of these types of cryoglobulins can be associated
with glomerular injury, most notably membranoprolifera-
tive glomerulonephritis (MPGN) [8,9]. Most attention on
this relationship between cryoglobulinemia and MPGN
for the past two decades has, however, focused on the link
between type II cryoglobulinemia and HCV infection. In
this review, we focus first on mechanisms of cryoglobulin
production and renal injury, and then highlight several
clinical issues referable to HCV-associated cryoglobuli-
nemia.

Mechanisms of cryoglobulin production
There are three major pathways by which B lymphocyte
homeostasis is altered to drive cryoglobulin production:
neoplasia (through the production of monoclonal immu-
noglobulins that precipitate in the cold), infection (as
exemplified by HCV) and autoimmunity (as seen in
systemic lupus erythematosus and rheumatoid arthritis).
We discuss the prevailing mechanisms of cryoglobulin
production through these three mechanisms, emphasiz-
ing mixed cryoglobulins that are commonly seen in the
setting of infection and autoimmunity.

Immunoglobulin structure
The structural properties of immunoglobulins influence
their propensity to form cryoglobulins and this is the
major feature that contributes to type I cryoglobulinemia.
In the mouse it has been shown that the murine IgG3 is
the major isotype found in cryoglobulins, which appears
to be due in part to the presence of positively charged
residues in the variable region. Furthermore, the IgG3
carbohydrate moieties can also influence precipitation;
increased sialylation or galactosylation can promote clear-
ance and inhibit cryoprecipitation of IgG3 in a murine
model [10–12]. Much less is known about the structural
features that contribute to cryoprecipitation of human
immunoglobulins, although the IgG3 isotype does appear
to be over-represented in type 1 cryoglobulinemia and in
HCV-associated mixed cryoglobulinemia [13,14]. Thus,
the structural properties of certain immunoglobulins and
monoclonal immunoglobulins can contribute to their
ability to self-associate and precipitate in tissues.

Infection and autoimmunity
Rheumatoid factor production is associated with several
infections, including viral (i.e. HBV, HCV, Epstein–Barr
virus, coxsackie B virus and HIV), bacterial (i.e. subacute
bacterial endocarditis, Treponema pallidum, Mycobacterium
tuberculosis) and parasitic (i.e. Trypanosoma cruzi and
Plasmodium spp.), and also vaccinations [15–18]. In most
infections, rheumatoid factor production is transient, and
may function physiologically to promote more rapid
clearance of immune complexes and enhance antigen
presentation to T lymphocytes [19]. Although rheuma-

toid factor is encountered in many clinical settings, in
mixed cryoglobulinemia rheumatoid factor is strongly
associated with HCV infection. Rheumatoid factor pro-
duction is also prevalent in several autoimmune diseases,
such as rheumatoid arthritis, Sjögren syndrome, systemic
lupus erythematosus and other connective tissue dis-
orders [17,18], although in these settings rheumatoid
factor is not typically associated with cryoglobulinemia
and glomerulonephritis.

Model of innate immunity triggered rheumatoid factor
production
A recent model for rheumatoid factor production in the
setting of autoimmune diseases and infections has
emerged from mouse models of innate immunity
(Fig. 1). Rheumatoid factor production can be elicited
by immune complexes that contain IgG and chromatin
through a mechanism requiring surface IgM, Toll-like
receptor (TLR) 9 and signaling molecules downstream of
TLR engagement such as myeloid differentiation factor
88 [20!,21!]. Recently, the receptor for advanced glyca-
tion endproducts has been shown to cooperate with
TLR9 in the recognition of high mobility group box

244 Renal immunology and pathology

Figure 1 Innate immune regulation of rheumatoid factor pro-
duction

Rheumatoid factor-expressing B cells bind IgG–antigen immune com-
plexes, which also contain exogenous (i.e. hepatitis C virus) or endogen-
ous (i.e. chromatin or RNA) nucleic acids. These immune complexes
stimulate both the B cell antigen receptor and Toll-like receptors, leading
to proliferation and differentiation into rheumatoid factor-producing
plasma cells. TLRs, Toll-like receptors.

IgG

Viral

Alpers et al, Curr Opin Nephrol Hypertens 2008

Physiopathologie	
  de	
  la	
  glomérulonéphrite	
  
“cryoglobulinémique”

Toll-like receptors

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

chromosomal protein 1–DNA complexes that are
released from necrotic cells [22]. Similarly, in the setting
of infection, IgG immune complexes may contain
microbial nucleic acids, as has been demonstrated for
HCV infection [8]. Hyperimmunization of rabbits with
heat-killed bacteria demonstrated that microbial agents
were capable of inducing rheumatoid factor [23]. Thus,
IgG immune complexes containing either endogenous
or exogenous (i.e. viral) nucleic acids, or other TLR
agonists, may promote rheumatoid factor production
and cryoglobulinemia. This suggests that certain antigens
produced in the course of infections or autoimmune
diseases may contain TLR or other agonist activities that
promote autoreactive B cell proliferation [20!,21!,24].
Future studies to define the contribution of innate immu-
nity in the pathogenesis of rheumatoid factor and cryo-
globulinemia should elucidate additional therapeutic
targets and strategies to treat this disorder.

Hepatitis C virus as Toll-like receptor agonist
HCV is a single-stranded RNA virus, and thus possesses a
genome that may be a ligand for TLR7 and TLR8.
Indeed, TLR7 polymorphisms have been linked to
advanced liver fibrosis and chronic HCV infection,
suggesting that TLR7 is a component of the innate
immune response to HCV in humans [25,26]. In addition
to TLR7, HCV core and NS3 proteins have been
reported to activate macrophages through TLR2 [27].
Thus, HCV-containing immune complexes may also
promote rheumatoid factor production during this
chronic persistent infection in humans through the co-
stimulation of antigen receptors and TLRs.

An alternative hypothesis for B cell activation and
rheumatoid factor production by hepatitis C virus
Another mechanism for the development of cryoglobulins
in HCV-infected patients has emerged from studies cen-
tered on the HCV envelope protein E2. The E2 protein
interactswith theCD81, the cellular receptor forHCV that
is required for infection of hepatocytes. CD81 is also
present on B lymphocytes and the E2–CD81 interaction
can lead to lymphoproliferation, a hallmark of mixed
cryoglobulinemia [28!]. In addition to binding CD81,
the HCV E2 protein is also a target of antibody responses.
In fact, monoclonal immunoglobulins from some lympho-
mas fromHCV-infected patients have been shown to bind
E2, suggesting that theE2 proteinmay also be a trigger for
B cell antigen receptors [29]. Finally, some non-Hodgkin’s
lymphomas in HCV-infected individuals express immu-
noglobulins that have sequence similarities with rheuma-
toid factor and anti-E2-binding antibodies, and similarly
anti-HCVNS3 antibodies have also been demonstrated to
possess rheumatoid factor activity [30,31].Thus, persistent
HCV infection may stimulate B lymphocyte proliferation
and differentiation though antigen receptors and CD81,
and some of the clones may have immunoglobulins

that cross-react with IgG, leading to rheumatoid factor
production.

Cryoglobulinemic glomerulonephritis
Immune complexes containing immunoglobulins, comp-
lement and TLR agonist activity may also promote local
inflammation at the site of immune complex deposition
[32]. Recognition of these components by circulating
leukocytes and intrinsic renal cells may influence the
outcome in cryoglobulinemic glomerulonephritis (Fig. 2).
One recent study demonstrated increased expression of
TLR3 in mesangial cells in HCV-associated glomerulo-
nephritis, suggesting that immune complexes containing
viral RNA may activate mesangial TLR3 and contribute
to glomerular inflammatory changes [33!]. Similarly, glo-
merular expression of TLR4 and its putative endogenous
ligand, fibronectin, are upregulated in a murine model of
cryoglobulinemic glomerulonephritis, creating an intrin-
sic positive feedback loop to amplify inflammation [34!].
Evidence obtained from the thymic stromal lymphopoie-
tin (TSLP) transgenic mouse model (see below) builds
upon suggestive evidence developed by others to
indicate that TLR4 is constitutively expressed by podo-
cytes and that this basal level of TLR4 expression is
upregulated in the setting of cryoglobulinemic MPGN.
Correlative studies of cultured podocytes link this

Cryoglobulinemia and renal disease Alpers and Smith 245

Figure 2 Cryoglobulinemic glomerulonephritis

Circulating cryoglobulins are complexes that often consist of rheumatoid
factor, immunoglobulins, antigens, Toll-like receptors agonists and
complement. Early activation of complement may lead to C5a-depen-
dent recruitment of leukocytes. Concentration of blood during ultrafiltra-
tion promotes the precipitation of cryoglobulins in the capillary lumina,
subendothelial spaces and mesangium. Multiple intrinsic glomerular
cells and leukocytes recognize the cryoprecipitates, through multiple
receptors, leading to removal of the cryoprecipitants and the production
of inflammatory mediators. TNF, tumor necrosis factor.

IgM κ monclonal



Présenta#on	
  habituelle	
  des	
  GNMP

50 %

20 %

20 %

10 %

protéinurie non néphrotique syndrome néphrotique
syndrome néphritique pas d’anomalie

Suivi de patients avec GNMP

➠105 dont 90 infectés par HCV
Tarantino et al, Kidney Int 1995

➠146 dont 114 infectés par HCV
Roccatello et al, Am J Kidney Dis 2007



Traitement	
  immunosuppresseur	
  pour	
  GNMP

•Dans “le passé” patient avec cryoglobulinémie mixte 
avec ou sans atteinte rénale
➠ échanges plasmatiques
➠ cyclophosphamide
➠ pulses de stéroïdes
➠ low dose of oral steroids
Fabrizi et al, Semin Nephrol 2002

•Récemment le rituximab a été utilisé avec “succès”
Zaja et al, Blood [2 patients] ; Rocatello et al, Nephrol Dial Transplant 2004 [6 patients]; Basse et 
al, Transplant proc 2006 [7 patients transplantés]; Quartuccio et al, Rheumatology 2006 [5 patients]



Treatment	
  of	
  HCV-­‐related	
  glomerulonephri#s

• Patients with moderate proteinuria and non-rapid but progressive 
renal failure
–Symptomatic treatment
–Anti-HCV therapy for at least 12 months

• Standard α-IFN 3 MU three time/week or pegylated α-IFN 1.5 μg/kg/week
• Ribavirin: dose adaptated to the creatinine clearance or to a though plasma concentration of 10-15 mmol/l with 

or without erythropoïetin support

• Patient with nephrotic-range proteinuria and/or progressive renal 
failure
–Symptomatic therapy: furosemide, ACEI alone or combined with an ARA
–Plasma exchange: 3 L of plasma three times/week for 2 or 3 weeks
–Rituximab: 375 mg/m2/week for 4 weeks or cyclophosphamide: 2 mg/kg/day for 2-4 months
–Methylprednisolone pulses: 0.5-1 g/day for three consecutvie days
–Anti-HCV therapy

Kamar et al, Kidney Int 2006



Clinicopathological	
  Analysis	
  and	
  Therapy	
  in	
  Hepa##s	
  C	
  
Virus-­‐Associated	
  Nephropathy

• Analyse de 19 patients avec néphropathie et HCV
–12 avec GN mésangio-proliférative (dont 8 néphropathie à IgA)
–6 avec GN membrano-proliférative (dont 4 avec cryoglobulinémie mixte)
–1 avec GN extra-membraneuse

• Traitement avec INF-α (5) vs stéroide (11) vs conservateur (3)
–Pour GNMP 

•➠pas d’amélioration fonction rénale  avec INF-α 
•  ➘ titre HCV-RNA sous stéroide pour 2 patients et amélioration fonction rénale

• Conclusion
–“Steroid therapy is not contraindicated in patients with HCV-associated nephropathy 
if they are resistant to INF-α treatment”

Komatsuda et al, Internal Medicine 1996



renal disease, with a serum creatinine level greater

than 1.7 mg/dL (!150 !mol/L).
Type II cryoglobulinemia was found in 16 of

18 patients from group 1 and in all 7 patients

from group 2. All patients had a polyclonal

immunoglobulin G (IgG) and an IgM"monoclo-
nal component. Polyclonal IgM and IgG type III

cryoglobulins were found in only 2 of 18 patients

from group 1. Cryoglobulin levels were variable,

with means of 1.32" 1.8 g/L (range, 0.02 to 6.8

g/L) and 1.08" 0.9 g/L (range, 0.02 to 2.79 g/L)

in groups 1 and 2, respectively. The most fre-

quent HCV genotype was genotype 1 (11 of 18

patients, group 1; 4 of 7 patients, group 2).

According to the Knodell index, liver disease

was mild in both groups (Table 1).

As described in theMethods section, nephrotic-

range proteinuria was treated with furosemide in

all patients, combined with an angiotensin-

converting enzyme inhibitor in 67% and 100%

of patients from groups 1 and 2, respectively.

Despite this treatment, serum creatinine levels

were not stabilized in some patients who re-

quired plasmapheresis (67% in group 1, 57% in

group 2) plus corticosteroids in 8 patients (44%)

from group 1 and 4 patients (57%) from group 2

(Table 1). This nonspecific treatment was stopped

within 12 weeks, but 10 of 18 patients from

group 1 and all 7 patients from group 2 needed to

continue maintenance therapy with a low dose of

furosemide to maintain control of nephrotic-

range proteinuria. At week 12 of this nonspecific

therapy, compared with basal values, a decrease

in proteinuria was observed in groups 1 (3.1 "
2.2 versus 1.98" 2 g/d; P# 0.05) and 2 (3.6" 2

versus 1.9 " 2.5 g/d; P # 0.05). After this

primary treatment, antiviral therapy with IFN

plus ribavirin was introduced only in group 1

patients. During a few weeks (range, 0 to 8

weeks), 10 of 18 patients in group 1 had an

overlap between symptomatic treatment of ne-

phrotic-range proteinuria and antiviral therapy.

Times of the last biological evaluations at the

end of follow-up were similar in groups 1 (24 "
11.7 months) and 2 (24" 7.5 months).

Characteristics of Antiviral Treatment

in Group 1

Fourteen of 18 patients received combination

therapy with standard IFN (3 million units 3

times/wk) plus ribavirin (600 to 1,000 mg/d),

and 4 patients were treated with the new pegy-

lated form of IFN at a dose of 1.5 !g/kg/wk and
the same dosage of ribavirin. Treatment was well

tolerated, except for ribavirin. Because anemia

occurred during combination therapy in 8 of 18

Table 1. Clinical Characteristics at Presentation of Patients With Cryoglobulinemic MPGN and HCV Infection

Group 1; With Antiviral

Treatment (n $ 18)

Group 2; Controls Without

Antiviral Treatment (n $ 7)

Age (y) 54.8 " 16 50.6 " 12

Sex (M/F) 12/6 5/2

Other cryoglobulinemic manifestations

(purpura/arthralgia/polyneuropathy) 18/6/2 7/2/1

Duration of infection (mo) 202.6 " 54 189.2 " 30

Alanine aminotransferases (IU/L % upper limit of normal) 1.54 " 1 1.42 " 0.7

Urinary protein excretion (g/24 h) 3.1 " 2.2 3.6 " 1.9

Serum albumin (g/dL) 3.08 " 0.52 3.31 " 0.41

Serum creatinine (mg/dL) 1.33 " 0.46 1.5 " 0.5

Type of cryoglobulin (II/III) 16 (88)/2 (11) 7 (100)/0 (0)

Cryoglobulin level (g/L) 1.4 " 1.8 1.08 " 0.9

Viral genotype (1/2/3/4) 11/3/2/2 4/2/1/0

Knodell index 7.3 " 3.6 6.3 " 3.6

Symptomatic treatment of nephrotic syndrome

Plasmapheresis 12 (66) 4 (57)

Steroids 8 (44) 4 (57)

Furosemide 18 (100) 7 (100)

Angiotensin-converting enzyme inhibitor 12 (66.6) 7 (100)

NOTE. Values expressed as mean" SD or number (percent). To convert serum creatinine in mg/dL to !mol/L, multiply by
88.4; serum albumin in g/dL to g/L, multiply by 10.
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patients, ribavirin dosage was decreased to 600

mg/d in 5 patients and 400 mg/d in 3 other

patients. Antiviral therapy (Table 2) was main-

tained for a long period (mean, 18! 10 months;

range, 6 to 24 months). A long follow-up after

anti-HCV treatment withdrawal (Table 2) was

available in all 18 patients (mean, 16.7 ! 17.7

months; range, 6 to 30 months). Sustained viro-

logical response, defined as negative HCV RNA

at least 6 months after the end of antiviral treat-

ment, was observed in 12 of 18 patients (66.6%).

HCV genotypes of the 12 virological sustained

responders were 1 (n " 5), 2 (n " 3), 3 (n " 2),

and 4 (n" 2). Six of 18 patients were virological

nonresponders, with no HCV RNA negativation

(Table 2). Among them, 5 patients were com-

plete nonresponders, with no viral clearance dur-

ing antiviral therapy, and 1 patient had a virologi-

cal response with a relapse 1 month after the end

of combination therapy. All 6 nonresponders

were genotype 1. Combination therapy with riba-

virin and pegylated IFN was used in 3 responders

and 1 nonresponder. All other patients received

standard IFN and ribavirin treatment. No differ-

ence in immunosuppressive therapy was ob-

served between virological responders or nonre-

sponders. Eight of 12 virological responders and

4 of 6 nonresponders received prednisone therapy

and plasma exchange.

Influence of Antiviral Treatment on Renal

Disease

Compared with values before antiviral therapy

(Table 3), a significant decrease in daily protein-

Table 2. Antiviral Treatment Characteristics

of 18 Patients in Group 1

Type of treatment

IFN # ribavirin n " 14

Pegylated-IFN # ribavirin n " 4

Duration of treatment (mo) 18 ! 10.1

Duration of follow-up after antiviral

treatment withdrawal (mo) 16.7 ! 17.7

Virological response (%)

Sustained response n " 12 (66.7)

Nonsustained response n " 6 (33.3)*

*One patient had a viral response at the end of treat-

ment, with a relapse 3 months later.

Table 3. Influence of Antiviral Treatment on Renal Disease

Group 1a; Sustained

Virological Responders

(n " 12)

Group 1b;

Nonresponders

(n " 6)

Group 2; Controls

(n " 7)

Proteinuria (g/d)

Initial evaluation 2.85 ! 2.2 3.5 ! 2.1 3.6 ! 1.9

End IFN # ribavirin 1 ! 1.4* 1.1 ! 0.4† —

End of follow-up 0.4 ! 0.8‡§! 1.18 ! 0.5 3.3 ! 3.1

Serum creatinine (mg/dL)

Initial evaluation 1.3 ! 0.5 1.4 ! 0.6 1.5 ! 0.5

End IFN # ribavirin 1.2 ! 0.5 1.2 ! 0.2 —

End of follow-up 1.4 ! 0.6 1.6 ! 0.7 1.3 ! 0.4

Serum albumin (g/dL)

Initial evaluation 2.98 ! 0.51 3.31 ! 0.45 3.31 ! 0.41

End IFN # ribavirin 3.63 ! 0.69* 3.8 ! 0.21 —

End of follow-up 4 ! 0.56‡ 3.47 ! 0.45 3.2 ! 0.68

Cryoglobulinemia (g/L)

Initial evaluation 1.38 ! 2.2 1.5 ! 1 1.08 ! 0.9

End IFN # ribavirin 0.29 ! 0.4* 0.58 ! 0.5 —

End of follow-up 0.25 ! 0.4‡ 0.92 ! 0.35 0.78 ! 0.7

Cryoglobulin clearance 5 0 0

NOTE. Values expressed as mean! SD. To convert serum creatinine in mg/dL to !mol/L, multiply by 88.4; serum albumin

in g/dL to g/L multiply by 10.

*P $ 0.05 before treatment versus end of treatment.

†P " 0.05 before versus end of treatment in group 1b.

‡P $ 0.05 before treatment versus end of follow-up.

§P $ 0.05 responders versus nonresponders.

!P $ 0.05 responders versus controls at the end of follow-up.
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Proteinuria (g/d)

Serum creatinine (mg/dL)

Serum albumin (g/dL)

Cryoglobulinemia (g/L)

2.85 ± 2.2

0.4 ± 0.8

3.5 ± 2.1

1.18 ± 0.5

3.6 ± 1.9

3.3 ± 2.1



“low	
  dose	
  of	
  oral	
  steroid”

•Successful steroid treatment in a patient with MPGN 
associated with hepatitis C virus

11 ans 9 mois 11 ans 7 mois 3 ans 9 mois  3 ans 7 mois 3 ans 5 mois actuel

Protéinurie 
(g/j) - 3.8 1.9 8.0 1.0 -

Créatinine 
(mg/dl) 0.7 0.7 0.6 2.8 0.7 0.9

HCV-RNA 
(KIU/ml) - - 620 190 850 500

Traitement INF (hépatite chronique active) INF (GNMP) Prednisolone (GNMP) 20 mg ➠ 5 mg

Sanai et al, Int Urol Nephrol 2008
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Pour	
  notre	
  pa#ent...

•Traitement symptomatique
•Prednisone 20 mg/j PO durant 4 semaines et
•Reprise traitement hépatite C (peg INF-α + ribavirine ± 
lescol?) si syndrome néphrotique maîtrisé

Et vous qu’auriez-vous proposé?



Conclusion

L’hépatite C est une maladie 
systémique...

Le sédiment urinaire est un examen 
indispensable...

On ne traite pas un syndrome 
néphrotique avec un TIPS...


