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AbstrAct
Background: Pauci-immune crescentic glomeru-
lonephritis is one of the most common causes of 
rapidly progressive glomerulonephritis, usually 
associated with anti-neutrophil cytoplasmic an-
tibody (ANCA) but a minority of patients lack 
ANCAs. To date no effective treatments have 
been addressed for ANCA-negative glomeru-
lonephritis despite several studies describe the 
possibility to adopt pharmacologic therapies. 
Cellular, molecular and preclinical studies dem-
onstrate that mesenchymal stem cells (MSCs) 
contribute to glomerular cell turnover and re-
pair and might represent a new therapeutic ap-
proach for ANCA-negative glomerulonephritis.

AIM: In our study we presented a case re-
port of a patient with ANCA-negative pauci-
immune glomerulonephritis in order to underlie 
the growing need of an alternative therapy for 
glomerular diseases.

Materials and Methods: We report the case 
of a 69 year-old woman who presented to our 
department with diarrhea, vomiting and in-
creased serum creatinine levels. At the First Aid 
Department, renal ultrasonography excluded 
dilatations of urinary tract and since the oc-
currence of progressive dyspnea, anuria and 
severe hypertension renal replacement therapy 
was started.

Results: A second kidney Doppler ultraso-
nography showed hyperechoic parenchyma, re-
duced thickness and increased resistive index. 
Urinalysis revealed persistent active sediment 

and proteinuria. Autoimmunity profile showed 
C3, IgE and IgM increased levels. Renal biopsy 
was performed showing diffuse extracapillary 
proliferative glomerulonephritis with nega-
tive Immunofluorescence (IF). ANCA test was 
negative for a second time by both IF analysis 
and antigen-specific ELISA. The diagnosis was 
ANCA-negative glomerulonephritis and steroid 
bolus was administered, improving urinary 
sediment and proteinuria but not glomerular 
filtration rate. 

Discussion: Our data demonstrated that 
pharmacological treatment of ANCA-negative 
glomerulonephritis correlated with poor re-
sponse and is not effective, pointing out the 
importance of new therapeutic options for this 
disease. In this regard MCSs may represent a 
valid alternative in the treatment of ANCA-
negative glomerulonephritis.

Conclusions: MSCs may provide an effective 
therapeutic option in glomerular diseases and 
future studies should be performed in order to 
pave the way for this cell-based therapy.

IntroductIon

Pauci-immune crescentic glomerulonephritis is one of 
the most common causes of rapidly progressive glomer-
ulonephritis, usually associated with anti-neutrophil 
cytoplasmic antibody (ANCA). A minority of patients 
(10-30%) lack ANCAs but differences in renal histo-
pathology and prognosis between ANCA-negative and 
ANCA-positive pauci-immune crescentic glomerulone-
phritis remain controversial1. Moreover the pathogen-
esis of ANCA-negative pauci-immune crescentic glo-
merulonephritis is unclear. Neutrophils are the major 
effector cells in ANCA-positive pauci-immune crescen-
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Routine blood and urine tests showed normal re-
nal function and negative urinary sediment until 2009. 
Since 2009, the patient did not longer perform any 
blood and urine tests. Emergency Department laborato-
ry tests showed serum creatinine 12.8 mg/dL, BUN 57 
mg/dL; ABG pH 7.35, HCO3 18.6, BE-9. Obstructive 
nephropathy was excluded by renal ultrasonography. 
For the occurrence of progressive dyspnea, anuria and 
more severe hypertension, renal replacement therapy by 
femoral central venous catheter was started. Since then 
she became dialysis dependent.

results

On admission to our Nephrology Department (April 29, 
2013) laboratory tests showed: serum creatinine 7.4 mg/
dL, BUN 100 mg/dL (post-dialysis values). Urinalysis 
showed pH 5, proteinuria 100 mg/dL and at the sedi-
ment, leukocytes 191/microL, red blood cells 114/μL. 
Repeated renal ultrasonography (May 5, 2013) per-
formed to assess renal resistive indices, showed normal 
kidney size with increase of parenchymal echogenicity, 
mildly reduced cortical thickness and resistance indices 
increased bilaterally (Figure 1).

Thorax High Resolution Computed Tomography 
(HRCT) performed in order to exclude a possible sys-
temic involvement of the disease resulted negative. For 
the persistence at the urinalysis of active sediment and 
proteinuria 1656 mg per 24 hours, autoimmunity profile 
(ANA, ds-DNA, ENA, LAC, p- and c-ANCA, C3, C4) 
was performed showing a rise of C3 component with IgE 
and IgM increased serum level. Therefore we decided 
to perform a renal biopsy (May 5, 2013) which showed 
diffuse extracapillary proliferative glomerulonephritis 
with cellular crescents (13%), cellular and fibrotic cres-
cents (74%), areas of interstitial fibrosis, tubular atrophy 
and lympho-mononuclear infiltration (Figure 2 A, B). 
Immunofluorescence (IF) resulted negative. ANCA test 
was appraised for a second time by both IF assay and 
antigen-specific ELISA resulting negative.

The diagnosis was diffuse proliferative glomerulo-
nephritis, extracapillary pauci-immune ANCA-nega-
tive. Two doses of steroid bolus (1 g) have been admin-
istered with progressive improvement in proteinuria 
up to 362 mg/24h in May 2013 but not in glomerular 
filtration rate. Therefore the patient continued to receive 
chronic renal replacement therapy.

dIscussIon And conclusIons

Pauci-immune glomerulonephritis is one of the most 
common causes of rapidly progressive glomerulonephri-
tis. In the majority of patients there is the presence of 

tic glomerulonephritis and probably also in ANCA-neg-
ative. In fact recent evidences have demonstrated that 
neutrophil infiltrations are prominent in the glomeru-
lar lesions of individuals affected by ANCA-negative 
type2. After the neutrophil activation, the resultant re-
lease of oxygen radicals, lytic enzymes and inflamma-
tory cytokines could be responsible for the damage to 
glomerular endothelial cells3,4.

ANCA-negative patients have fewer constitutional 
symptoms (fever, weight loss, myalgia and arthralgia) 
and much less extrarenal (lung, eye and ear–nose–
throat) involvement than their ANCA-positive counter-
parts1. Therefore, ANCA-negative patients have more 
severe proteinuria and poorer renal outcome, compared 
with ANCA-positive patients5.

In fact a higher mortality rate is demonstrated espe-
cially in older patients, underlining the importance of 
early diagnosis in the absence of ANCAs1,6,7. 

Immunosuppressive therapy is required in AN-
CA-negative but usually it is suggested in presence of a 
poor clinical response. Multipotent mesenchymal stem 
cells (MSCs) represent a promising therapeutic approach 
in many clinical conditions for their renotropic property 
and tubular regenerative potential effect. Positive results 
have been obtained by the infusion of MSCs in patients 
with ANCA-positive glomerulonephritis, obtaining re-
duction of proteinuria, prevention of renal dysfunction 
and improving resolution of glomerular damage9.

In glomerular nephropathies MSCs seem to induce 
regulatory T-cell phenotype expansion with reduction 
in interferon-γ, interleukin 6 and tumour necrosis factor 
serum levels, improving glomerular cell turnover and re-
pair10,11.

Therefore we believe that MSC might represent a 
valid alternative therapy especially in those patients as 
in the case described herein, which poorly respond to 
the pharmacologic treatments.

cAse report

Written informed consent was obtained from the pa-
tient before inclusion in the case report.

We describe a case of a 69 year-old woman admitted to 
the First Aid Department of our hospital on April 27, 2013 
for diarrhea and vomiting lasting 5 weeks associated with 
increased serum creatinine and blood urea levels at rou-
tine blood tests. She had familial history of cardiovascu-
lar disease and SLE (her sister). The patient also suffered 
from arterial hypertension treated with ACE inhibitors, 
dyslipidemia, alopecia, and underwent knee replacement 
surgery about 10 years ago. She reported a recent intake of 
nephrotoxic drugs (NSAIDs) due to knee pain.
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negative for systemic-pulmonary involvement as ob-
served in HRCT, presented a negative screening of au-
toimmunity and showed a rapid loss of renal function. 
In this case only the renal biopsy permitted to detect the 
presence of advanced and irreversible kidney damage, 
revealed by the large number of fibrous crescents that 
testified the insidious nature of the disease. Infusion of 
steroid bolus was performed with progressive improve-
ment in proteinuria but not in glomerular filtration rate. 
Cyclophosphamide and other major immunosuppressive 

ANCA serum antibodies that characterizes systemic or 
renal ANCA related vasculitis. However in a minority of 
cases (10-30%) ANCAs are negative1. Patients with AN-
CA-negative pauci-immune crescentic glomerulonephri-
tis are usually younger with a greater degree of 24-hour 
proteinuria, a higher prevalence of nephrotic syndrome 
and non-specific systemic symptoms (fever, weight loss, 
myalgia and arthralgias), as highlighted in our case1,8. 
Our patient, a 69 year old woman with no history of vas-
culitic manifestations and systemic symptoms, resulted 

Figure 1. Second renal ultrasonography. Renal 
ultrasonography showed normal kidney size 
with increase of parenchymal echogenicity, 
mildly reduced cortical thickness and resistan-
ce indices increased. Courtesy of Prof. Andrea 
Onetti Muda.

Figure 2. A, Histopathological renal examination by Periodic Acid Schiff reaction, x10. Diffuse Cellularity with extracapillary 
presence of cellular (4 glomeruli) cellulo-fibrotic and fibrotic crescents (25 glomeruli). Fibrotic intimal thickening and dela-
mination of the internal elastic lamina of the arteries, intimal hyalinosis of the arterioles; areas of interstitial fibrosis, tubular 
atrophy and lympho-mononuclear infiltration (GLM 3): IgA, IgG, C1q, kappa and lambda light chains negative. Courtesy of 
Prof. Andrea Onetti Muda. B, Histopathological renal examination by Periodic Acid Schiff reaction, x10. Diffuse Cellularity 
with extracapillary presence of cellular (4 glomeruli) cellulo-fibrotic and fibrotic crescents (25 glomeruli). Fibrotic intimal thi-
ckening and delamination of the internal elastic lamina of the arteries, intimal hyalinosis of the arterioles; areas of interstitial 
fibrosis, tubular atrophy and lympho-mononuclear infiltration (GLM 3): IgA, IgG, C1q, kappa and lambda light chains negative. 
Courtesy of Prof. Andrea Onetti Muda.
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teristics make MCSs a potential therapeutic option in 
patients with refractory disease or contraindications 
to immunosuppressive therapy17. A recent metanalysis 
of clinical randomized controlled trials examined the 
safety of MSCs treatment, founding no evidence of 
adverse events (acute infusional toxicity, organ system 
complications, infection, death, or malignancy) but 
only a significant association between MSCs adminis-
tration and the development of fever18. Recently it was 
reported the first case of a man with ANCA-associated 
vasculitis treated with infusion of MSCs, after the onset 
of complications due to immunosuppressive therapy. In 
this case, MSCs infusion was well tolerated and associ-
ated with clinical remission9. In view of the important 
regenerative properties and contribution to glomerular 
cell turnover and repair of MSCs, stem cell based-ther-
apy could be a good therapeutic option in order to 
reduce tubular atrophy, interstitial fibrosis and fibrotic 
crescents and to improve glomerular filtration rate, as 
alternative strategy to standard therapies. The most 
relevant contribution of our work is that it confirms 
the poor response to pharmacological treatment of 
ANCA glomerulonephritis, especially the ANCA-neg-
ative type, underling the importance of new effective 
therapeutic options such as stem cells. 
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