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Abstract

The occurrence of ANCA-associated vasculitis (AAV) in the setting of hepatitis C virus (HCV) remains uncommon, especially without 
cryoglobulinemias. Here, we report a case of a 58-year-old woman diagnosed with both HCV infection and AAV concurrently. Clinical presentations 
included proteinuria, microscopic hematuria, elevated creatinine, and positive MPO-ANCA, with the absence of cryoglobulin. Renal biopsy revealed 
pauci-immune crescentic glomerulonephritis. Treatment involved anti-viral medications, followed by prednisone and cyclophosphamide. The renal 
function showed improvement during the follow-up.
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Introduction

Antineutrophil cytoplasmic antibodies (ANCA) associated 
vasculitis (AAV) is a systemic inflammatory disease that 
typically affects the kidneys, manifesting as rapidly progressive 
glomerulonephritis with pauci-immune crescents formation in 
histology. Treatment with immunosuppressive medications (e.g. 
corticosteroids, cyclophosphamide, rituximab, etc.) is always 
necessary, and decisions can be challenging when dealing with 
complicating infections since severe infections may be triggered by 
immunosuppressants and indicate increased mortality [1]. Here, 
we present a case of a patient who was diagnosed with hepatitis C 
virus (HCV) infection and AAV simultaneously, and we discuss the 
relationship between HCV and ANCA and how to manage such a 
situation.

 
Case Presentation

This is a 58-year-old Chinese woman who noticed persistent 
foaming in her urine and high blood pressure a month before 
admission, but she did not seek medical attention. Twenty days ago, 
she was admitted to the neurology department due to delirium after 
taking levofloxacin for 3 days to treat her urinary tract infection 
symptoms. Lumbar puncture, cranial magnetic resonance imaging, 
and electroencephalogram were conducted, ruling out any organic 
lesions. However, renal dysfunction was observed, with a serum 
creatinine level of 171umol/L. Urine analysis revealed proteinuria 
and microscopic hematuria. Further investigation of autoimmune 
antibodies revealed a positive MPO-ANCA (187AU/ml) with a 
pANCA of 1:40. Screening for infections showed a positive result 
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for anti-HCV. Subsequently, she was transferred to the nephrology 
department for the treatment of her kidney disease. She had a 
history of cesarean section and appendectomy 30 years ago, with a 
blood transfusion during surgery. Physical examinations indicated 
that she was conscious, with a blood pressure of 153/65mmHg. 
The skin and mucosa appeared normal throughout her body. 
Bilateral lung breath sounds were clear, and heart examination was 
unremarkable. There was no swelling in the extremities.

The Results of Laboratory Examinations are as follows:

a)	 Hemoglobulin 94 g/L, alanine transaminase 41.6 U/L, 
glutamic oxalacetic transaminase 47.8 U/L, phosphorus 1.59 / 
L, iPTH 34.5ng/L.

b)	 Routine urinalysis showed SG 1.004 left, the WBC 25 
cells/uL, PRO 0.3 g/L (1 +), BLD 250 (3 +) cells/uL, RBC 492.1/ 
uL, WBC 26.7/uL. 24-hour urine protein 1192.8mg.

c)	 HCV-RNA 7.08×10^4 IU/ml. Cryoglobulin: Negative. 
ANA and ENA spectrum were negative. Lupus anticoagulant 
1.35↑.β2-GPI was reactive (69) AU/ml. ACL-IgM was 
suspicious (8.27) MPLU/ml. Anti GBM antibodies were negative. 
Direct Coombs’ test was 1+ while the indirect Coombs’ test was 
negative. Tumor markers including CA19-9, SCCAg, CA15-3, 

CEA, AFP, CYFRA21-1, and CA-125 were negative. Blood and 
urine immunofixation electrophoresis was negative.

d)	 Chest CT revealed chronic inflammation in both lungs and 
multiple solid nodules. Mild emphysema was observed in both 
lungs, along with partial pleural thickening on both sides, and 
enlarged lymph nodes in the mediastinum.

Kidney biopsy was conducted, revealing the following findings:

a)	 Light Microscopy: 3 fibrotic crescents with sclerosis in 
21 glomeruli, mild segmental proliferation of mesangial cells 
and stroma in the remaining glomeruli, along with cellular, 
cellular fibrous, and fibrous crescent formation. Additionally, 
observations included vacuolar and granular degeneration 
of renal tubular epithelial cells, focal exfoliation of the 
brush border, cell disintegration, bare basement membrane 
formation, focal atrophy, cystic dilatation of the renal tubular 
lumen, a few red blood cells, and PAS-positive protein cast in 
the lumen. Focal renal interstitial lymphocytes, monocytes, 
and a few eosinophils infiltration with fibrosis were noted. 
Thickening of small artery walls was observed. Congo red 
stain yielded negative results. Immunohistochemistry revealed 
granular deposition in the capillary wall, mesangial area, and 
arteriolar wall of C4d glomerulus (Figures 1A-1D).

Figure 1: Histology Images for Renal biopsy.
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b) Immunofluorescence: IgA(-), IgG(-), IgM(±), C1q(-), C3(-), 
FRA(-), Alb(±), IgG1(-), IgG2(-), IgG3(-), IgG4(-).

c) Electron microscopy: slight segmental proliferation of 
mesangial cells and stroma, lose or widened basement 
membrane stage, segmental fusion of epithelial foot processes, 
and no electron density deposition. In renal tubular epithelial 
cells, increased lysosomes, shedding of some microvilli, and 
atrophy were observed. Renal interstitial edema, lymphocytes, 
monocytes, a small number of neutrophils, and plasma cell 
infiltrates with collagen fiber hyperplasia were present (Figures 
1E&1F).

d) Histological Diagnosis: Focal proliferative glomerulonephritis 
with multiple crescents formation, consistent with ANCA-
associated polyangiitis renal damage.

Antiviral therapy with Sofosbuvir/Velpatasvir 1# qd was 
initiated. Hydroxychloroquine (HCQ) was given at 0.2g bid. Blood 
pressure remained well controlled with felodipine 5 mg qd. After 
one month, HCV-RNA tested negative. Low dose prednisone (10mg 
qd) and cyclophosphamide were introduced. The changes in related 
parameters during follow-up are detailed in Figure 2.

Discussion
HCV infection is a unique condition that easily triggers an 

uncontrolled immune response and leads to systemic vasculitis. 
Various autoantibodies (e.g. ANA, AMA, SMA, RF, ANCA, anti-ds-DNA, 
anti-LKM-1, etc) have been detected in patients with HCV infection 
[2]. ANA, RF, and SMA are more common than ANCA, with ANCA 
present in 42.3% of HCV patients who have had a stroke [3]. c-ANCA 
is more prevalent compared to p-ANCA. Despite the presence of 
autoantibodies, the diagnosis of an autoimmune disease may not be 
confirmed. Cryoglobulinemia (CG) is the primary manifestation of 
HCV-related vasculitis [4]. The specific mechanisms by which HCV 

induces vasculitis may involve mimicking human immunoglobulins, 
enhancing T and B cells, activating innate immunity, causing 
mutations in host genes, and impacting epigenetic changes. HCV-
related vasculitis without cryoglobulinemias is uncommon. There 
have been only a few reported cases, with the most common 
being HCV-related polyarteritis nodosa (PAN). The development 
of AAV in the context of HCV is still rare, particularly in the 
absence of cryoglobulinemias. In Table 1, we have summarized the 
characteristics of case reports on HCV complicating AAV [5-10].

Table 1: Summary of Case Reports on HCV infection with AAV.

Paper

Case 
number Epidemiological 

features ANCA tests HCV-RNA Cryoglobulin Renal involvement Other clinical 
presentations

Anti-HCV 
therapy

Immunosuppres-
sive treatment Follow-up

Hanna RM 
et al. 2018 1 78/F, Caucasian

p-ANCA 
≥1:1,280, 

MPO Ab 24, 
PR3 Ab 134; 

c-ANCA 
1:20)

544,005 IU/
mL +

24h urine pro: 4g; 
Cre: 87.54 μmol/L; 

Biopsy: necrotizing and 
crescentic p-ANCA GN, 
with a background of 
low-grade mesangial 
immune complex GN

Mild pulmonary 
fibrosis with 
small airway 

disease

Sofosbuvir / 
Velpatasvir

Rituximab + low-
dose prednisone 

+MMF

24h urine 
pro<0.5g

Yasuda M 
et al. 2011 1 77/M, Japanese Positive 

MPO-ANCA + Not mentioned

Proteinuria and micro-
scopic  

hematuria. Blood exam-
ination revealed renal 
dysfunction, crescentic 

glomerulonephritis 
with tubulitis

Otitis media, 
lung infiltrates Not specified.

Methylpredniso-
lone pulse therapy 

followed by oral 
prednisone

Improved

Figure 2: The variation of laboratory data during follow-up.

http://dx.doi.org/10.33552/AUN.2024.04.000596


Annals of Urology & Nephrology                                                                                                                                             Volume 4-Issue 5

Citation: Wen Wen, Yuehong Li*, Zhen Zhuang. Dilemma and its Silver Liner between HCV and ANCA-associated Vasculitis: A Case Re-
port and Literature Review. Annals of Urology & Nephrology. 4(5): 2024. AUN.MS.ID.000596. DOI: 10.33552/AUN.2024.04.000596.

Page 4 of 5

Wata-
nabe T et 
al.2008

1 50/M Positive 
MPO-ANCA + Not mentioned None

Fever and 
massive ascites. 
skin symptoms 
of purpura and 
giant ulcers in 

the extremities. 
Skin biopsy 

revealed vascu-
litis.

Injections of  
12MU of Con-
sensus-Inter-
feron (C-IFN) 
three times a 

week

Methylpredonizo-
ron pulse therapy Improved

Asai O et al. 
2006 1 49/F Positive 

MPO-ANCA + +

Proteinuria (0.2 g/day), 
microscopic hematuria 
(3+), and renal dysfunc-
tion (serum creatinine 

1.4 mg/dl). Renal 
biopsy: most glomeruli 
showed crescentic for-
mation with the weak 
deposition of IgG, IgM, 

and C3 in the mesangial 
area and along the 

capillary wall.

Purpura, edema 
in the lower 
extremities.

Not specified.

Methylpredniso-
lone pulse therapy 

followed by oral  
prednisolone (40 

mg/day)

Improved

Igaki N 
2000 1 60/F Positive 

MPO-ANCA
1,200 

kcopy/ml +

Microhematuria, pro-
teinuria (800 mg/day), 

anemia, and 
renal failure (serum 

creatinine 2.2 mg/dl). 
renal biopsy revealed 

sclerosing fibrous 
crescentic glomeruli. 
Immunofluorescent 

examination revealed 
granular deposits of 

IgG, C3,  
and fibrinogen along 
the glomerular base-
ment membrane and 

mesangial matrix.

Anemia, dry 
cough. Liver 

histology  
revealed 

chronic active 
hepatitis with 

mild piecemeal 
necrosis and 

did not  
reveal vascu-

litis.

Not specified. Prednisolone (30 
mg/day)

Renal func-
tion was 

improved 
Sudden-
ly died 

because of 
pulmonary 

hemor-
rhage.

Lamprecht 
P et al. 
1998

1 cANCA + +

Glomerulonephritis 
and various extrarenal 
vasculitic lesions were 
suggestive of an AAV. 
However, demonstra-

tion of type II cryoglob-
ulinaemia in  

conjunction with 
hypocomplementemia, 
and histological proved 

immunocomplexes  
in the glomerulus.

NA NA NA NA

Out of the 7 cases reviewed, only 2 did not have 
cryoglobulinemias, and most of them tested positive for MPO-ANCA 
or p-ANCA. Some instances of vasculitis in HCV patients have been 
attributed to anti-HCV treatment [11], although this contradicts 
the accumulating evidence of HCV’s role in triggering immune 
responses itself. 

There is no consensus on the treatment for AAV in HCV patients. 
According to the guideline for HCV-related cryoglobulinemic 
vasculitis, direct-acting antiviral agents (DAAs) may play a crucial 
role in treating mild or moderate disease with stable renal function 
and proteinuria. DAAs have been shown to achieve rapid and 

sustained virological response, and some studies have observed 
clearance of autoantibodies [12,13]. DAAs have been proven effective 
in treating cryoglobulinemic vasculitis, potentially eliminating the 
need for renal biopsy [14]. For severe disease indicated by clinical 
or histological findings, immunosuppressive therapies and plasma 
exchange are recommended. HCQ has immunoregulatory effects on 
various autoimmune diseases without exacerbating infections. A 
clinical trial (HAVEN study, NCT04316494) is currently underway 
to investigate HCQ’s role in AAV. 

Our patient maintained stable renal function and urine protein 
levels while being treated without the use of immunosuppressive 

http://dx.doi.org/10.33552/AUN.2024.04.000596


Citation: Wen Wen, Yuehong Li*, Zhen Zhuang. Dilemma and its Silver Liner between HCV and ANCA-associated Vasculitis: A Case Re-
port and Literature Review. Annals of Urology & Nephrology. 4(5): 2024. AUN.MS.ID.000596. DOI: 10.33552/AUN.2024.04.000596.

Annals of Urology & Nephrology                                                                                                                                             Volume 4-Issue 5

Page 5 of 5

agents. However, upon the addition of corticosteroids and 
cyclophosphamide, there was an improvement in renal function, 
although the ANCA titers did not decrease. The prognosis of lung 
fibrosis in this case still requires further observation. The optimal 
timing for aggressive immunosuppressive therapy remains 
unknown. In this instance, we waited until one month after HCV 
treatment initiation, but the virus tested negative after just one week 
of treatment. Whether initiating immunosuppressive treatment 
earlier would lead to better outcomes for AAV and not worsen HCV 
infection requires more evidence. A more thorough explanation of 
this issue will ultimately reveal the connection between HCV and 
AAV in the real world.
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