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Renal lupus vasculitis is a rare vascular lesion complicated with systemic lupus erythematosus (SLE). We report an unusual case 
of true renal lupus vasculitis with antineutrophil cytoplasmic antibodies (ANCA)-negative pauci-immune glomerulonephritis in 
a patient with SLE. A 32-year-old woman presenting with hematuria and overt proteinuria was admitted to the hospital. She had 
been diagnosed with SLE at 16 years of age and treated with prednisolone, hydroxychloroquine, and methotraxate. A kidney 
biopsy revealed 42 glomeruli with ischemic wrinkling, and segmental loop necrosis with fibrin deposition. Prominent in-
flammatory cell infiltration of interlobular arteries and afferent arterioles with severe necrosis was demonstrated. No elec-
tron-dense and immune deposits in the glomeruli were observed by immunofluorescent and electron microscopy; in contrast, 
those in the renal vascular wall showed a full-house pattern. Antiphospholipid antibodies and ANCA were negative. The patient 
was treated with monthly intravenous cyclophosphamide pulses and high dose steroid, and showed good response on further 
follow-up. (J Rheum Dis 2015;22:34-38)
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INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic in-
flammatory autoimmune disease affecting various organs 
and particularly the kidney. Lupus nephritis (LN) devel-
ops in up to 60% of patients with SLE during the course 
of the disease, which is closely associated with different 
clinical characteristics, treatment response, and outcomes, 
including renal and patient survival [1]. Not only glomer-
ulonephritis but also renal vascular lesions are encoun-
tered frequently in renal biopsy and can adversely affect 
the prognosis of the renal disease in SLE [2,3]. However, 
the significance of lupus vasculopathy has been over-
looked in actual renal biopsy specimen because the pri-
mary focus on the classification of LN is glomerular 
lesion. In particular, true renal lupus vasculitis (TRLV) is 
a rare vascular lesion associated with LN that has been 

infrequently reported in the medical literature. We report 
a case of TRLV combined with antineutrophil cytoplas-
mic antibodies (ANCA)-negative pauci-immune glomer-
ulonephritis in a patient with SLE. 

CASE REPORT

A 32-year-old woman was admitted to the hospital with 
complaints of fatigue, generalized edema, and proteinuria 
of several weeks’ duration. The patient was initially diag-
nosed with SLE at the age of 16 years with symptoms of 
fever, malar rash, arthritis, hair loss, and oral ulcer in an-
other hospital and has been followed in our institution for 
the past 7 years. She had been treated with low dose pre-
dnisolone, hydroxychloroquine, and methotraxate with 
stabilization in the last several years. She has a history of 
tuberculous lymphadenitis, and abdominal aortic dis-
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Figure 1. Pauci-immune glomerulonephritis. (A) Glomeruli show segmental necrosis with fibrinoid deposits and (B) ischemic 
wrinkling (H&E; A: ×400, B: ×200). (C) Immunofluoresence demonstrates absence of significant immune-complex deposits 
(×400). 

section related to newly diagnosed Marfan’s syndrome, 
treated with aortic stent insertion about 3 years ago. The 
patient had no hypertension, diabetes mellitus or viral 
hepatitis. 
She had no fever, and blood pressure was 145/92 

mmHg. Pretibial pitting edema was detected; otherwise, 
there were no specific findings on head and neck, abdo-
men, chest, skin and joints on physical examination. 
Laboratory examination revealed white blood cell count 
5,400 cells/mm3, hemoglobin 10.8 g/dL, hematocrit 33.9%, 
and platelet 290,000 cells/mm3 with an unremarkable 
blood smear. Erythrocyte sedimentation rate was 32 
mm/h and C-reactive protein was 0.08 mg/dL. Blood 
chemistry showed blood urea nitrogen (BUN) 27.1 
mg/dL, creatinine 1.23 mg/dL, total protein 3.6 g/dL, and 
albumin 1.6 g/dL. Liver enzymes, prothrombin time, and 
activated partial thromboplastin time were unremarkable. 
Urinalysis and urine microscopy demonstrated protei-
nuria 4＋, hematuria 20 to 29 erythrocytes/high power 
field, and no cast. The 24-hour urine protein and 24-hour 
urine creatinine were 4.17 g/d and 1.03 g/d, respectively. 
Serum C3 level was 46 mg/dL (normal 90 to 180 mg/dL), 
C4 level 5 mg/L (normal 10 to 40 mg/dL), and anti-dou-
ble strand DNA 2,831 IU/mL (normal≤4 IU/mL). 
Systemic Lupus Erythematosus Disease Activity Index 
(SLEDAI) was score 12, and Systemic Lupus 
International Collaborating Clinics/American College of 
Rheumatology Damage Index was score 1. Antinuclear 
antibody was positive (1:640, speckled pattern). Anti-Ro 
antibody and anti-Smith antibody were positive. 
Otherwise, anti-ribonucleoprotein antibody and anti-La 
antibody were negative. ANCA immunofluoresence, an-

ti-proteinase 3 antibody, anti-myeloperoxydase antibody 
and antiphospholipid antibodies including lupus anti-
coagulant, anti-cardiolipin antibody immunoglobulin 
(Ig) M/IgG, and anti-β2 glycoprotein IgM/IgG were 
negative. 
On the second day following her admission, renal biopsy 

was performed. Biopsy specimen included 42 glomeruli, 
of which 13 glomeruli (31%) showed segmental loop 
necrosis with fibrin deposits and 32 glomeruli (76%) 
demonstrated either ischemic wrinking or mild to moder-
ate mesangial cell proliferation (Figure 1A and 1B). 
Additionally, interlobular arteries and afferent arterioles 
frequently demonstrated circumferential, transmural, 
and prominent inflammatory cells infiltration of the 
vessel wall with severe necrosis and fibrinoid deposits, 
focally occluding the lumen (Figure 2A and 2B). Tubules 
revealed focal severe atrophy or loss with heavy infiltra-
tion of lymphocyte, plasma cell and macrophage on 
interstitium. Immunofluorescent microscopy demon-
strated renal vessel wall with a marked staining for IgG, 
IgM and IgA, indicating a full-house pattern and C3 and 
C1q deposition (Figure 3). In contrast, necrotizing glo-
meruli showed an absence of significant immune depos-
its (Figure 1C). On electron microscopy, no electron-dense 
deposit was observed in glomeruli, in contrast to those in 
the vessel wall which presented periarteriolar heavy elec-
tron-dense diposits (Figure 2C). 
Based on the pathologic findings, the patient was diag-

nosed with TRLV with ANCA-negative pauci-immune 
glomerulonephritis. The patient was treated with 6 
monthly cycles of intravenous cyclophosphamide 750 mg 
pulses and high dose steroid. Spot urine protein/crea-
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Figure 2. True renal lupus vasculitis. (A) Interlobular arteries shows prominent and transmural inflammatory cell infiltration with
(B) severe necrosis and fibrinoid deposits (A, B: H&E, ×400). (C) Electron-dense deposits demonstrated in arteriolar wall 
(electromicroscopy, ×3,000).

Figure 3. A full-house pattern immune-complex deposits in vessel wall including (A) immunoglobulin G (×400), (B) im-
munoglobulin M (×400), and (C) C1q, by immunofluoresence microscopy (×400).

tinine ratio and serum albumin level was improved to 0.9 
and 3.0 g/dL respectively; blood chemistry showed the 
serum BUN and 18 mg/dL andcreatinine of 1.0 mg/dL; 
serum C3 level was 57 mg/dL, C4 level 5 mg/L (normal 
10 to 40 mg/dL), and anti-double strand DNA 404 
IU/mL; SLEDAI was improved to score 8 after com-
pletion of cyclophosphamide pulse treatment. The pa-
tient was treated with myclphenolate mofetil for re-
mission maintenance with low-dose steroid. She has 
been followed in our out-patient clinic with stable disease 
activity. 

DISCUSSION

The kidney is one of the most commonly involved or-
gans in SLE and closely related to renal and patient 
survival. Renal vascular lesions are encountered fre-
quently on renal biopsy specimen and have been reported 

in the literature in up to 27.7% to 37.6% in patients with 
SLE [2,3]. However, in view of the particular importance 
of glomerular findings for the classification of lupus 
nephritis, and the lack of an established classification and 
few pathological studies for vascular lesions, the latter is 
often overlooked. Previous studies showed that the pres-
ence of renal vascular lesions adversely affects renal out-
comes in patients with SLE [2-4]. In particular, the pres-
ence of TRLV or thrombotic microangiopathy was closely 
related to poor renal outcome in previous studies. 
Appel et al. [5] described five morphologic forms of 

lupus vasculopathy, including uncomplicated vascular 
immune deposits, non-specific arteriosclerosis, non-in-
flammatory necrotizing vasculopathy, thrombotic micro-
angiopathy, and true renal vasculitis. Among these, TRLV 
ranging from 0.3% to 2.8% in these biopsies has rarely 
been reported in the literature and has not been studied 
systematically owing to the rarity of the lesion [2,5]. It is 
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characterized histologically as prominent infiltration of 
the blood vessel wall with inflammatory cells, combined 
with or without necrosis, fibrinoid changes, or thrombosis. 
Electron microscopic descriptions of this lesion are lack-
ing and it is still unknown whether TRLV contains im-
mune complex deposits. 
The biopsy specimen of the renal vessels in the present-

ing patient demonstrated an active vasculitis process, 
with profound infiltration of inflammatory cells in the 
interlobular arteries and afferent arterioles. Additionally, 
the vascular lesions showed immune complex deposits 
with positive staining for all Igs and complement factors, 
indicating full-house pattern by immunofluorescence, on 
the contrary to glomerular lesion. This is compatible with 
the pathologic finding of TRLV in SLE. The biopsy finding 
in the presenting case differentiated from the lesion of 
other lupus vasculopathy including uncomplicated vas-
cular immune deposits, non-inflammatory necrotizing 
vasculopathy and thrombotic microangiopathy. These 
forms of vasculopathy do not show overt inflammatory 
cell infiltration of the vessels walls even though un-
complicated vascular immune deposits reveal abundant 
immune deposition; and, non-inflammatory necrotizing 
vasculopathy and thrombotic microangiopathy share the 
morphological spectrum characterized by fibromyxoid 
intimal thickening with or without thrombosis. In addi-
tion, thrombotic microangiopathy may occur with dis-
tinct clinical syndromes associated with vascular endo-
thelial damage and IgG usually is absent [6]. Laboratory 
results of patient were repeatedly negative for the anti-
phospholipid antibodies, making it unlikely that anti-
phospilipid antibody syndrome was not involved in the 
renal vascular lesions. 
The biopsy finding of the glomeruli in this case repre-

sents pauci-immune glomerulonephirits with 32 of 41 
glomeruli showing segmental loop necrosis and fibrinoid 
deposits along with mesangial cell proliferation, and 
negative staining for all Igs and complement factors. 
However, ANCA test by enzyme-linked immunosorbent 
assay was negative. Nasr et al. [7] recommended that 
ANCA testing should be considered when renal biopsy 
shows prominent necrosis and crescent formation 
without significant endocapillary proliferation or sub-
endothelial deposits in patients with SLE, because 
ANCA-associated glomerulonephritis may occur super-
imposed on LN. ANCA has been reported in 15% to 20% 
in patients with SLE and is usually p-ANCA [8]. Positive 
rate of ANCA was higher in patients with than without 

renal involvement in SLE, in other studies [9,10]. Several 
previous studies described ANCA-positive pauci-immune 
glomerulonephritis combined with LN [10,11]. Our case is 
distinct from previous reports for ANCA-associated glo-
merulonephritis in SLE because the case revealed neg-
ativity of ANCA and also combined with TRLV.
The role of ANCA in TRLV remains controversial. 

Although inflammatory cell infiltration of the vessels is 
overlapping feature between TRLV and ANCA-associated 
vasculitis, the latter is not accompanied with Ig, comple-
ment components or electron dense deposits. Previous 
study [5] has suggested the immune deposit is not essen-
tial in vessel damage from inflammatory cell infiltration 
because immune complex might be related to non-specif-
ic trapping of circulating plasma proteins from the dam-
aged vessels in SLE. In addition, immune complex depos-
its may be detected without vasculitic lesions. Further 
study is required to establish the role of ANCA in TRLV. 
Two cases of TRLV with absence of ANCA in lupus pa-
tients were reported in previous studies [12,13]. The pre-
senting case is distinct from those because previous re-
ports of TRLV with combined with proliferative LN, 
whereas our case showed TRLV with pauci-immune 
glomerulonephirits.
Several studies demonstrated that the presence of renal 

vasculitis was associated with unfavorable outcomes in 
patients with SLE [2-4]. Active serology, hypertension, 
renal failure or mortality was higher in SLE patients with 
than without renal vasculitis, particularly in TRLV. 
Furthermore, TRLV are usually accompanied with pro-
liferative LN in patients with SLE. It is known that active 
urinary sediments, increased in serum creatitine, hyper-
tension, and renal failure were features differentiating pa-
tients with renal vascular lesion from those without renal 
vasculitis in SLE. However, descried clinical manifes-
tations are overlapped with those in SLE patients with LN 
and renal vascular lesion shows highly variable clinical 
course. Thus, suspicion of TRLV, as well as LN, is im-
portant in SLE patients with proteinuria and/or 
hematuria. 
When the suggesting pathogenesis of TRLV is taken into 

consideration, treatment of TRLV is generally followed 
treatment protocol of LN or ANCA-associated vasculitis, 
with potential induction of remission by short-course 
cytotoxic drugs and a high dose glucocorticoid, and main-
tenance of remission by a safer immunosuppressant for a 
longer period [14]. Several case reports of renal vasculitis 
in patients with SLE showed favorable outcomes with re-
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mission induction with intravenous cyclophosphamide 
pulse therapy and high dose steroid [12,13]. A recent case 
of refractory TRLV was reported achievement of re-
mission induction with rituximab [15]. Further study of 
TRLV according to pathologic phenotype is essential to 
establish clinical outcomes and treatment response in dif-
ferent stages of the disease. 

SUMMARY

This case indicates that the presence of TRLV should be 
considered in lupus patients with proteinuria, hematuria, 
or renal failure, and that pauci-immune glomerulone-
phritis may occur superimposed on SLE. Diagnostic 
approach and aggressive immunosuppressive therapy are 
needed early in the course of the disease in SLE patients.
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