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INTRODUCTION

De novo glomerulonephritis (GN) is defined as a glomerular

disease that appears after a renal transplantation has been per-

formed and which is different from the primary renal disease.

The most common de novo GN are membranous nephropa-

thy, focal segmental glomerulosclerosis, membranoprolifera-

tive GN (MPGN) and thrombotic microangiopathy second-

ary to drug intake. Other forms, such as de novo IgA GN are

uncommon.1,2

In recent decades, cases of GN associated with the presence

of the hepatitis C virus (HCV), mainly MPGN and membra-

nous GN, have been described.2-6 The relationship between

IgA GN and the aforementioned virus has recently been de-

scribed.7-12

Below, we present the case of a patient who was HCV posi-

tive and who developed two different glomerular processes,
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Dos glomerulonefritis en un mismo paciente con
infección por virus de la hepatitis C
RESUMEN
La glomerulonefritis (GN) membranoproliferativa puede

asociarse patogénicamente con la infección por el virus

de la hepatitis C (VHC), como numerosos casos clínicos

han mostrado. La posible relación entre VHC y GN IgA,

por el contrario, ha sido sugerida solamente en casos ais-

lados. La nefropatía IgA recurre hasta en un 50 % de los

casos tras el trasplante renal, pero es poco frecuente que

aparezca como una GN de novo. Presentamos el caso de

un paciente con infección crónica por VHC y hepatopa-

tía, que desarrolla dos patologías glomerulares diferen-

tes a lo largo de su evolución: GN membranoproliferati-

va en sus riñones nativos, proceso que causó una

insuficiencia renal terminal, y GN IgA de novo en el riñón

trasplantado. Se discute la posible relación patogénica de

ambos procesos glomerulares con la infección por VHC.
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The patient was referred to the Digestive Department to 

assess HCV treatment on a whole. A liver biopsy was per-

formed, which revealed cirrhosis of the liver (P-3, L-2, F-3).

Given these results, we started treatment with interferon al-

pha, initially without achieving a sustained viral response,

and subsequently with its pegylated form for 48 weeks

achieving a negative viral load. Four months after completion

of treatment, he had an episode of acute pericarditis with

presence of HCV in the pericardial fluid coinciding with a

further increase in viral load. The patient had had poor clini-

cal tolerance to both previous treatments and it was decided

not to initiate further treatment. Another complication that he

presented was inflammatory arthritis of his major joints.

From a renal perspective, antiproteinuric therapy was intro-

duced with renin-angiotensin-aldosterone system blockade,

despite which the patient developed progressive renal failure

and finally began haemodialysis in 2007. In November 2009,

he received his first kidney transplant from a donor who had

died from spontaneous cerebral haemorrhage. The donor had

HLA typing: DR1, DRX, B14, B35, A11, A30, and a positive

history of alcoholism, with creatinine in the moment of re-

moval of 1mg/dl and negative proteinuria. Immunosuppres-

sion was performed with corticosteroids, mycophenolic acid

one in his native kidneys and one in his renal transplant, both

related to the aforementioned virus.2,7-13

DISCUSSION OF THE CLINICAL CASE

A 56 year-old male with a personal history of alcoholic hep-

atitis, who in 1995 was admitted for a nephrotic syndrome,

microhaematuria and renal failure (creatinine 1.5mg/dl)

study. The physical examination revealed the presence of

edemas, hepatomegaly and purpuric lesions on his lower

limbs. The study (Table 1) showed a positive serology for the

HCV, with the remaining serologies being negative. It also

revealed positive cryoglobulin. A renal biopsy was per-

formed, revealing a renal parenchyma with seven glomeruli

with diffuse involvement, increased cellularity and a mesan-

gial matrix with a lobular appearance, basement membranes

with images of double contour, irregular thickening of the

capillary walls and interstitial fibrosis. Direct immunofluo-

rescence revealed C3 granular parietal glomerular deposits

and the electron microscopy showed subendothelial deposits,

swollen endothelial cells and mesangial expansion (Figure 1).

The patient was diagnosed with MPGN associated with HCV

with positive cryoglobulins.

Table 1. Biochemistry progression and complementary test

April  1995 November  2009 February  2011 January  2013

1st biopsy Renal transplant 2nd biopsy Current situation

Creatinine (mg/dl) 1.5 1 0.8 1.2

Proteinuria (g/24 hours) 4.5-6.1 1.5 0.5

Urine sediment Uncountable red blood cells Red blood cell casts

Albumin (g/dl) 2.8 3.3 4.2 3.9

Cholesterol (mg/dl) 182 122 175 160

Immunoglobulins (mg/dl)

G 877 733 968

A 394 511 676

M 80 44 60

C3 

(83-171mg/dl) 97 83 88

C4 

(14-84mg/dl) 19 17 19

RF (IU/ml) 161 84

Autoimmunity Normal Normal

Viral load quantified by HCV CRP (copies) 9,649 385,296

Cryocrit (%) 2 1

PCR: polymerase enzyme chain reaction; RF: Rheumatoid factor; VHC: hepatitis C virus.
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and tacrolimus. Renal progression was excellent and there

was immediate renal function. Thirteen months after trans-

plantation, the patient developed non-nephrotic proteinuria

and microhaematuria with red blood cell casts, while main-

taining normal renal function. An autoimmunity study was

performed (Table 1); donor-specific antibodies, cy-

tomegalovirus antigenaemia and serum PCR (polymerase en-

zyme chain reaction) levels for the BK virus were negative,

and the renal Doppler ultrasound was normal. Given the sus-

pected recurrence of the underlying disease, we opted for a

renal biopsy. The optical microscopy showed a renal

parenchyma with ten glomeruli with marked mesangial ex-

pansion, mild fibrosis and tubular atrophy. Immunofluores-

cence revealed granular mesangial IgA and C3 deposits, and

electron microscopy showed mesangial expansion of cells

and matrix with abundant homogeneous electron deposits.

The C4d immunohistochemistry techniques were negative

(Figure 2). The patient was diagnosed with de novo IgA

mesangial GN in the graft, and the dose of corticosteroids and

mycophenolic acid were increased without clinical biochem-

ical improvement. After the start of antiproteinuric treatment

with blockade of the renin-angiotensin-aldosterone system by

angiotensin receptor antagonist (ARA II) and the subsequent

association of spironolactone, a negative proteinuria result

was achieved, although with a small deterioration renal func-

tion that is currently stabilised (Figure 3).

DISCUSSION

De novo GN in the renal graft are defined as a glomerular dis-

ease that appears after a renal transplantation, which is dif-

ferent from the primary nephropathy and they are the third

most common cause for loss of graft at 10 years after trans-

plantation. Their prevalence in the publications is highly vari-

able due to: the different criteria and protocol for carrying out

Figure 1. Native kidney biopsy.
A) Haematoxylin-eosin stain: glomerulus with increased cellularity and mesangial matrix with lobular appearance. B) Masson

trichrome stain: interstitial fibrosis. C) Methenamine silver stain: glomerulus with double contour images. D) Electron microscopy:

subendothelial deposits, swollen endothelial cells and mesangial expansion.

A B

C D
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renal biopsies, the fact that in some cases there is only optic

microscopy without immunofluorescence or electron micro-

scope, not being able to carry out the differential diagnosis

safely with other forms of the disease, the total count of de

novo GN and recurrences of the original disease and the pres-

ence of a renal disease of unknown origin. The most common

forms are membranous nephropathy, focal segmental

glomerulosclerosis, MPGN, thrombotic microangiopathy

secondary to drug intake and nephritis due to basement mem-

brane antibodies, associated with Alport’s syndrome.1,2 The

presence of de novo IgA GN is uncommon.14-19 With regard to

the clinical course, de novo GN appear late, normally from

one year after the transplantation, in contrast to recurrences,

which usually appear in the first weeks after transplantation.1

Graft survival, both in recurrences and in de novo GN is

clearly lower than in patients who do not develop any

glomerular process.20

We report the case of a patient with nephrotic syndrome, in

whose study we noted a positive serology for the HCV and

positive cryoglobulins. The renal biopsy showed an MPGN

associated with a chronic infection due to the HCV. This en-

tity may appear in a primary form (idiopathic) or as second-

ary form to the deposit or in situ formation of immune com-

plexes in the glomerulus, caused by diseases with chronic

activation of the immune system (such as infections due to

the hepatitis B and C viruses), autoimmune diseases, and the

inability to remove immune complexes and some tumours.21

After receiving his first renal transplant, the patient displayed

proteinuria and microhaematuria with red blood cell casts,

and a recurrence of his baseline disease was initially suspect-

ed, which occurs in 20-30% of cases,1,2 but the histopatholog-

ical study revealed the presence of a de novo IgA GN. The

etiology of the second GN is uncertain. Initially, it could be

Figure 2. Biopsy of the renal transplant.
A) Haematoxylin-eosin stain: glomerulus with mesangial, cellular and matrix expansion and tubular atrophy. B) PAS (periodic acid

Schiff) stain: glomerulus with increased mesangial matrix and cellularity. C) IgA immunofluorescence: positive granular deposits. D)

C3 immunofluorescence: positive granular deposits.
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related to the presence of chronic liver disease in the recipi-

ent.13 The second possibility considered was the donor has a

non-diagnosed IgA GN without proteinuria at the time of

transplantation. The donor had a positive history of alco-

holism and was a carrier of HLA-B35, which are factors as-

sociated with this glomerulopathy,13,22 although, we do not

know if they had previously presented abnormalities in renal

function or urinary sediment. No renal biopsy was carried out

on the graft before the transplantation and the contralateral

kidney was not transplanted because it carried a renal cyst.

This possibility seems more remote to us, because reports in

literature suggests that IgA deposits in the transplanted kid-

ney disappear soon after transplantation.23

The HCV is a small RNA virus (30-38nm) with a lipid enve-

lope and it belongs to the Flaviviridae family. This virus may

result in the appearance of some renal diseases. Furthermore,

renal disease patients have a higher risk of becoming infect-

ed by the HCV because they have greater direct or indirect

contact with blood from other patients (transfusions,

haemodialysis, transplantations). In haemodialysis centres in

the United States, a prevalence of 8-10% of patients infected

by HCV and an incidence of 1-3% new cases per year has

been described. It has been related to different renal diseases,

however, the most common are type I MPGN, which is asso-

ciated with type II mixed cryoglobulinaemia and to a lesser

extent, non-cryoglobulinaemic MPGN and membranous GN.

Small series and isolated cases have also been described that

associate infection due to HCV with other processes, both

glomerular (focal and segmental glomerulosclerosis, im-

munotactoid and fibrillary glomerulopathy, acute post-infec-

tious GN and IgA GN7-12) and non-glomerular (tubulointersti-

tial nephritis and thrombotic microangiopathy).3,11

This history may suggest that both glomerular processes in

our patient are associated with infection due to HCV. In the

first GN, MPGN, the association with the virus is well docu-

mented and supported by many epidemiological studies, clin-

ical cases, trials and experimental work.3,24 The relationship

between the HCV and the second glomerular process, de

novo IgA GN, is less common. At the start of the 1990s, the

link between the HCV and this GN was not known, although

the link between chronic liver disease and alcoholic liver dis-

ease was known.25,26 However, over the years, isolated cases7-

10 and series of cases11 of IgA GN in native kidneys have been

described. There are also cases of patients with IgA GN and

liver disease in whom, after completing the antiviral treat-

ment with interferon and ribavirin and achieving a sustained

viral response, the liver profile and the urinary sediment nor-

malised.7,27 The prevalence of IgA GN in HCV patients varies

between 0% and 6% according to the series, although in oth-

er geographical regions such as Saudi Arabia or Japan, there

are greater frequencies.10,11,28 Sansonno et al. have confirmed

the presence of viral RNA in the glomeruli and viral core par-

ticles both in glomeruli and tubules of IgA patients, although

in a lower percentage than in other glomerulopathies such as

Figure 3. Progression of renal function and proteinuria.
RAAS: renin-angiotensin-aldosterone system.
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MPGN and membranous GN. These data suggest that the

HCV has a role in the pathogenesis of IgA GN in these pa-

tients.29

Various renal diseases have been described in patients who

have the HCV after receiving a renal transplant (MPGN,

membranous GN, minimal change disease, thrombotic mi-

croangiopathy, acute rejection, chronic rejection). With re-

gard to de novo GN, the HCV was associated with membra-

nous GN and MPGN.3-5 Its potential etiological role in de

novo IgA GN is unknown. We displayed the cases described

in literature of IgA GN, along with their progression in Table

2. There is a notable case described by Francisco et al. of a

black patient with non-biopsied chronic kidney disease at-

tributed to nephroangiosclerosis with high blood pressure

but without haematuria. The patient acquired the infection

due to the HCV after receiving various transfusions when he

was on renal replacement therapy, in the form of haemodial-

ysis, developing chronic liver disease. He received a renal

graft from a deceased donor. A renal biopsy was carried out

two weeks after the transplant, and it displayed an acute re-

jection without lesions or deposits suggestive of IgA GN.

After three years, he developed non-nephrotic range pro-

teinuria, and a renal biopsy was done with diagnosis of IgA

GN.15 In the other cases of de novo IgA GN described, we

do not have recipients’ HCV serology data. In our case, the

diagnosis of de novo IgA coincides with an increase in the

HCV viral load, which indicates active RNA replication.

This, along with the effect of immunosuppression and the

virus itself could modulate the response of lymphocytes and

Table 2. Review of the cases of de novo IgA glomerulonephritis in patients with renal transplants 

Publication Patient Time until diagnosis Treatment Progression

Clinical presentation

Francisco et al.15 Male  59 3 years Progressive deterioration 

Black NN prot of renal function 

HBP (Cr 1.6 � 2.7) 

HCV + with persistent  

CRF: NAS proteinuria

Tang et al.19 Male  32 6 years i.v. CS Return to HD  

CRF: type I MPGNa NN prot, RFD and HM AZA � MPA in 6 months

Woman  69 7 years i.v. CS Graft working 

CRF: Vasculitisa NN prot, RFD and HM CyA � FK after 3 years Cr 2.5

Woman  45 4,5 years CC i.v. Return to HD in   

HBP Nephritic  CyA � FK 8 months 

CRF: RPDa syndrome

Kowalewska et al.18 Male  59 3 years 
i.v. CS

Return to HD 

CRF: PIGN RFD and HBP in 2 months

Male  37 5 years 
o.r. CS

Graft working 

CRF: VUR NN prot, RFD and HM after 6 years Cr 1.7

Robles et al.14 Male  18 0.5 years i.v. CS 
Return to HD 

CRF: MPGNa NN prot, RFD and HM PP
in 4 months

CPP

a Diagnosis carried out through renal biopsy.

AZA: azathioprine; CS: corticosteroids; CPP: cyclophosphamide; Cr: creatinine; CyA: cyclosporine; RFD: renal function deterioration;

FK: tacrolimus; MPGN: membranoproliferative glomerulonephritis; PIGN: post-infectious glomerulonephritis; HD: haemodialysis; 

HM: haematuria; HBP: high blood pressure; CRF: cause of chronic renal failure; i.v.: intravenous; MPA: mycophenolic acid; NAS:

nephroangiosclerosis; PP: plasmapheresis; RPD: renal polycystic disease; NN prot: non-nephrotic proteinuria; VUR: vesicoureteral

reflux; HCV: hepatitis C virus; o.r.: oral route.
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the production of antibodies, thus generating an imbalance

between antigens and antibodies which, along with the sus-

ceptibility of the renal graft, would influence the long-term

genesis of de novo GN.5

Lastly, we wish to highlight the favourable progression of

our patient, similar to that presented in other cases of de

novo IgA GN without crescents in the renal biopsy, a

marker of poor prognosis in renal graft relapses.14-19 Our

patient did not display crescents but was HCV positive,

which is described as a risk factor for the development of

proteinuria, chronic rejection, glomerular lesions, infec-

tions and decrease of the survival, both of the graft and the

receptor.5,6 De novo IgA GN appeared while the patient was

being treated with the triple immunosuppressiontherapy

(corticosteroids, mycophenolic acid and tacrolimus). How-

ever, the control of proteinuria was not achieved despite

the increase in the dose of steroids and mycophenolic acid.

Lastly, blockade of the renin-angiotensin-aldosterone sys-

tem was done with ARA II and spironolactone, with a de-

crease in proteinuria but a slight deterioration in renal

function, which is currently stable. The patient is being

treated with mycophenolic acid as part of his immunosup-

pression therapy, although the use of mycophenolic acid in

the treatment of IgA nephropathy is still controversial.30

In summary, the HCV is related with pathogenesis in differ-

ent renal diseases, amongst them MPGN and IgA GN. In our

case, we believe that infection due to the HCV could have

contributed to the pathogenesis of both glomerular process-

es, although, we cannot rule out that de novo IgA GN could

be secondary to chronic liver disease.
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