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ABSTRACT

Study of different kidney affections in systemic vasculitides. The kidneys are affected by many forms
of system vasculitis, which cause a wide variety of clinical manifestations which differ according to size of
affected vessels. Medline databases (Pub Med, Meds cape, Science direct, Up-to-date). Short reviews were
made on kidney involvement in systemic vasculitis. Systemic vasculitides are important group of hematological
disorders that commonly affect the kidney. The renal manifestations may vary from asymptomatic urinary
abnormalities to sever life threatening rapidly progressive renal injury, early detection and optimum therapeutic
interventions prevent irreversible renal damage.
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INTRODUCTION

The term systemic vasculitis includes a group of autoimmune disorders characterized by inflammation
and necrosis of blood vessels with a heterogeneous clinical presentations and unknown etiology. The size of
the vessel affected varies among the different forms of vasculitis and it is used for the classification of the
disease (table 1). There are three main subgroups: large vessel, medium vessel and small vessel vasculitis,
although any size artery can be affected in all the major categories [1, 2].

Table (1): 2012 Revised International Chapel Hill Consensus Conference Nomenclature of Vasculitides [2]

Large vessel vasculitis

Takayasu arteritis

Giant cell arteritis

Medium vessel vasculitis

Polyarteritis nodosa

Kawasaki disease

Small vessel vasculitis

ANCA associated vasculitis : * Microscopic polyangiitis (MPA)

* Granulomatosis with polyangiitis (GPA)

* Eosinophilic granulomatosis with polyangiitis (EGPA)

* Renal limited vasculitis (RLV)

Immune complex vasculitis

* Anti-glomerular basement membrane disease.

* Cryoglobulinemic vasculitis.

* |gA vasculitis.

* Hypocomplementemic urticarial vasculitis.

Secondary vasculitis

* Lupus vasculitis.

* Rheumatoid vasculitis.

* B and C associated vasculitis

* Drugs associated vasculitis.

* Cancer associated vasculitis.

Variable-vessel vasculitis

* Behget syndrome

* Cogan's syndrome

The kidneys are affected by many forms of system vasculitis, which cause a wide variety of sometimes
confusing clinical manifestations. Large-vessel vasculitides, such as giant cell arteritis and Takayasu arteritis,
can narrow the abdominal aorta or renal arteries, resulting in renal ischemia and endovascular hypertension.
Vasculitides of the medium-sized vessels, such as polyarteritis nodosa and Kawasaki disease, also can reduce
flow through the renal artery and may affect intrarenal arteries, resulting in infarction and hemorrhage. Small-
vessel vasculitides, such as microscopic polyangiitis (MPA), granulomatosis with polyangiitis (GPA, previously
called Wegener granulomatosis), immunoglobulin A (IgA) vasculitis (Henoch- Schonlein purpura), and
cryoglobulinemic vasculitis, frequently involve the kidneys and especially the glomerular capillaries resulting in
glomerulonephritis[3].

Clinicopathological manifestations of kidney involvement in different types of systemic vasculitides
Injury to blood vessels lead to increased vascular permeability, vessel weakening that causes

aneurysm formation or haemorrhage, and intimal proliferation and thrombosis that result in obstruction and
local ischemia. Different clinical presentations resulted acoordind to the affected vessels.
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Table 2: Clinical manifestations of different types of vasculitis [4-10]

numbness of fingers , visual disturbances,

Vasculitis Organ involvement Age Clinical manifestations
Churg-Strauss Respiratory tract, heart 50to 60 |Allergic rhinitis, asthma, peripheral eosinophilia
syndrome
Cryoglobulinemic Skin, kidney 40to 50 |Recurrent palpable purpura, polyarthralgia,
vasculitis glomerulonephritis
Henoch-Schonlein | Skin, gastrointestinal 3to8 Purpura, arthritis, abdominal pain,
purpura tract, kidney, joint gastrointestinal bleeding, glomerulonephritis
Microscopic Skin, lung, heart, kidney,| 50to 60 |Palpable purpura, pulmonary hemorrhage,
polyangiitis liver, gastrointestinal tract glomerulonephritis
Wegener Upper and lower| 40to50 |Pneumonitis with bilateral nodular and cavitary
granulomatosis respiratory tracts, kidney infiltrates, mucosal ulceration of nasopharynx,

chronic sinusitis, glomerulonephritis
Kawasaki disease Coronary arteries, aorta 2to4 Fever, conjunctivitis, desquamating skin rash,
and its branches enlarged cervical lymph nodes
Polyarteritis nodosa | Renal and visceral organs,| 30to40 |Fever, weight loss, hypertension, abdominal
spares lung pain, melena, peripheral neuritis, renal
ischemia
Giant cell arteritis | Extracranial branches of| 50to60 |Fever, visual disturbances, facial pain and
carotid artery, often headache (often along the course of superficial
involves temporal artery temporal artery)
Takayasu arteritis |[Aorta and its major| 30to40 |Markedly lower blood pressure and weaker
branches pulse in upper extremities, with coldness and

hypertension

1. Giant cell arteritis:

Extracranial vascular involvement occurs in 10-15 % of Giant cell arteritis (GCA) patients;

renal

manifestations are rare and include mild proteinuria and microhaematuria. Renal vasculitis have been described on
kidney biopsy, including giant cell infiltration and a necrotizing small-vessel arteritis [3]. Renovascular hypertension
is uncommon. cases of renal failure have been attributed rarely to renal arteritis affecting the main renal artery or its
major intraparenchymal branches [11].

Severe renal involvement with glomerulonephritis in patients with GCA are reported. In these cases,
renal pathology shows focal segmental necrotizing glomerulonephritis with crescents [12]. Finally, cases of
GCA-related renal and systemic AA-type amyloidosis have been reported [13].

Fig 1: Glomerulus with segmental fibrinoid necrosis with red ( esinophilic) fibrinous material and an adjacent
cellular crescent, from a patient with antineutrophil cytoplasmic antibody small-vessel vasculitis (Masson
trichrome stain).
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2. Takayasu arteritis:

Renovascular hypertension is the most common renal manifestation of Takayasu arteritis (TA) caused
by involvement of the main renal artery or its major branches. Proximal and unilateral but also bilateral
stenosis is common. New onset hypertension is the presenting manifestation of TA in 45% of cases and its
frequency over the disease course is up to 60 % [14].,Hypertension is sometimes in TA due to co-existing
subclavian stenosis [15]. Fibromuscular dysplasia (FMD) mimics TA-related renal artery stenosis which is a rare
non-inflammatory, non-atherosclerotic (systemic) disorder that, like TA, often affects young women. FMD
causes arterial stenosis, occlusion and aneurysm involved in 75-80 % of patients. Elevated acute-phase
reactants can help distinguish the vasculitis disease from FMD, and imaging studies (especially PET-CT, angio-
CT and MRI-angiography) show vessel wall inflammation, which rules out FMD [15].

Patients with TA have normal renal function with only mild proteinuria and/or haematuria. Renal failure is
extremely rare. the most common glomerular lesion is Mild diffuse mesangial proliferative glomerulonephritis [16].

Mesangial deposits of immunoglobulins (Ig) , complement and IgA nephropathy have been observed.There
are also rare descriptions of renal amyloidosis and cases of membranoproliferative glomerulonephritis, crescentic
glomerulonephritis, and focal glomerulosclerosis [17].

3. Poly Arteritis Nodosa:

The most commonly affected visceral organ is The kidney in classic Poly Arteritis Nodosa [18].Earlierly,
renal involvement was reported in 63-76 % of patients, whereas in more recent prospective studies its
prevalence ranges between 26 and 44 % [18, 19]. Renal involvement includes gross or microscopic
haematuria, moderate proteinuria, slowly progressive renal failure and hypertension. Vasculitis of the renal
and interlobar arteries, resulting in microaneurysm formation with consequent tissue infarction or
haematomas causing kidney damage. kidney infarction can be silent. Renal involvement may includes loin
pain, and new-onset hypertension or worsening of pre-existing hypertension secondary to intrarenal artery
involvement occurs in up to 35 % of patients [20,21]. Acute kidney failure with oligoanuria is uncommon [22].

Spontaneous renal hemorrhage or rupture is a rare complication and is typically unilateral [23, 24].
Bilateral renal artery dissection has also been described in the context of PAN [25]. Ureteral involvement with
stenosis due to peri-ureteral vasculitis is another rare complication [26].

4. Microscopic polyangiitis and Granulomatosis with polyangiitis:

Renal involvement includes Microscopic polyangiitis and Granulomatosis with polyangiitis and is asymptomatic
until advanced renal failure occurs. Therefore, renal involvement in AAV must be diagnosed through detection in urine
of microscopic hematuria, erythrocytecasts and non-nephrotic proteinuria before the creatinine increase. Unfortionaly
a missed or delayed diagnosis of renal involvement are life threatening as the survival and the risk of end-stage renal
disease (ESRD) are associated with renal function at presentation [27].

The kidney involvement is characterized by a necrotizing and crescentic pauci-immune glomerulonepbhritis. The
gold standard for diagnosis is renalbiopsy. Active disease include glomerular necrosis usually segmental without
substantial endocapillary hypercellularity, segmental or circumferential crescents, disruption of Bowman’s capsule and
frequent periglomerularinfiltrates of leukocytes. There are a little or no histological abnormalities in the glomeruli
without crescentic lesions. At immunofluorescence, there is no glomerular immune complex deposits or linear IgG
deposits typical of anti-GBM disease. These histological features are defined as pauci-immune forms. The crescents
change from cellular to fibrocellular to fibrotic phases. This process is accompanied by a comparable degree of
progressive sclerosis of glomerular tuft, interstitial fibrosis and tubule atrophy. Arteriolar fibrinoid necrosis can be
present in the renal specimen with associated mural and perivascular infiltration of neutrophils or mononuclear
leukocytes lesions (Fig. I) . Mononuclear interstitial infiltration is frequently present in active phases of the disease [28].
The course of MPA is characterized by acute and quiescent phases and finding in the same biopsy active and chronic
lesions is not uncommon. The urinary manifestations are hematuria, oliguria, non-nephrotic proteinuria and
erythrocyte casts. the most common cause for rapidly progressive glomerulonephritis (RPGN) with a very rapid decline
of renal function is Pauciimmune glomerulonephritis. Deterioration of renal function often carries a poor prognosis,
with a high rate of ESRD and mortality.[29]
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5. Henoch—Schonlein purpura

HSP is the most common form of vasculitis in children, but occurs less commonly in adults. Renal involvement
presents as IgA nephropathy and occurs in up to 40% of patients. The pathogenesis is driven by circulating immune
complexes of IgG antibodies directed to hypogalactosylated IgA that are deposited in the renal mesangium [30]. It
appears that a fraction of serum IgA1l is hypogalactosylated, giving it immunopathogenic potential. Whether molecular
mimicry between hypogalactosylated IgA and bacterial or viral glycoproteins accounts for triggering IgA nephropathy
following infection is unknown and is under study. Progression to ESRD is rare and comprises 3% of patients with renal
involvement; however, proteinuria and arterial hypertension are common sequelae [31]. There is no specific evidence
for the benefit of immunosuppressive treatment in glomerulonephritis caused by HSP However, there are anecdotal
reports of the benefits of steroids, together with cyclophosphamide and plasma exchange in patients with crescentic
glomerulonephritis [32].

6. Cryoglobulinemia

Within the spectrum of vasculitis caused by cryoglobulinemia, renal involvement occurs most often in type 2
essential mixed cryoglobulinemia. Renal biopsy generally shows a membrano-proliferative glomerulonephritis with
subendothelial deposits, and occasionally crescent formation. ESRD occurs less commonly in cryoglobulinemia,
affecting around 10% of patients [33]. Many cases of cryoglobulinemia are related to underlying hepatitis C infection,
although this appears less common in Northern Europe. For those with hepatitis C, treatment generally includes
pegylated -interferon together with ribavirin. In patients with significantly reduced glomerular filtration rate (GFR), the
dose of ribavirin may need to be reduced in order to prevent hemolytic anemia. In patients with RPGN,
immunosuppressive therapy like prednisolone, cyclophosphamide and plasma exchange has been used. Recently,
rituximab has been shown to confer clinical benefit in this group of patients [34].

7. Eosinophilic granulomatosis with polyangiitis (Churg-Strauss)

Renal manifestations occur in 25% of patients and range from isolated urinary abnormalities (e.g.,
microscopic hematuria, proteinuria) to rapidly progressive glomerulonephritis. Pauci-immune focal and
segmental necrotizing glomerulonephritis are shown histologicaly, with or without crescents, which is often
less severe than in other AAV [35].

8. Renal-limited vasculitis

Idiopathic RPGN like isolated pauci-immune necrotizing, crescentic glomerulonephritis, , has many features to
suggest that it represents a renal-limited form of MPA, including the presence of circulating ANCA, mostly MPO-ANCA,
in about 40-50% of cases[36]. The histologic features of renal-limited pauci-immune crescentic glomerulonephritis are
indistinguishable from those of pauci-immune crescentic glomerulonephritis that occurs as a component of systemic
vasculitis. Histological classification OF AAV In 2010, a new histopathological classification based on the percent of
normal glomeruli, cellular crescents or global sclerotic glomeruli was proposed for the purposes of predicting the renal
prognosis [37].

Glomerular lesions proposed have four categories: focal, crescentic, mixed and sclerotic. Presence of more
than 50% of normal glomeruli in the focal category; the crescentic category by more than 50% of glomeruli
with cellular crescents, the mixed class by less than 50% of normal glomeruli and crescentic or sclerotic lesions,
while the sclerotic class by more than 50% of glomeruli with global sclerosis. the sequence of categories in the
validation study of Berden et al. was found to correspond to the order of severity of renal function loss at 1
year as well as at 5-year follow- up. Renal survival at 5 years was 93, 76, 61 and 50% respectively. With such
promising results, many studies since 2010 have tested the value of the proposed classification. All studies
agreed about the sclerotic class as having the worst prognosis [38,39] and many about the best prognosis of
the focal class [38,39,41,42]. The difference in survival between crescentic and mixed forms varies in several
studies [38, 39, 41-43] . The renal survival at 5 years was worse in the crescentic subgroup compared to the
mixed subgroup. This may be due to that in the crescentic subgroup we found only 12% of normal glomeruli
and that more than half of the crescents present were circumferential. Moreover, the Kaplan—Meier curves
estimating survival without development of ESRD did not show significant differences between the outcome of
mixed and focal groups or between sclerotic and crescentic groups. Consequently, survival without ESRD was
significantly better for the mixed and the focal groups in comparison to that of the sclerotic and the crescentic
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groups. At multivariate analysis, independent predictors of ESRD were high serum creatinine and arterial
hypertension at presentation and <20% of normal glomeruli at kidney biopsy. [40]. Another matter of debate
is that the classification is based on glomerular lesions only, while there are other lesions such as the chronic
tubule-interstitial damage that can predict poor outcomes [40].

9. Lupus associated vasculitis

The kidney is affected in 50% to 65% of SLE patients, with a high incidence of proliferative nephritis,
accompanied on a few occasions by vasculitis. Focal segmental necrotizing glomerulonephritis with fibrinoid
necrosis, which may lead to rapid progressive renal failureis the histological lesion of vasculitis [44].
Necrotizing inflammation of the larger arteriole and small artery involvement may also be found associated
with several renal diseases [45].

10. Rheumatoid vasculitis

Vasculitis is evident on renal biopsy in only a small number of patients with RA; it is characterized by
either necrotizing glomerulonephritis or by destructive inflammation within the walls of renal arteries [46].
Most renal disease in RA patients is non-vasculitic, such as acute tubular necrosis related to nonsteroidal
antiinflammatory drug (NSAID) use, secondary amyloidosis due to the chronic inflammation, and nephrotic
syndrome due to drug-related membranous nephropathy. These conditions have become even more
infrequent with effective therapies, and the kidneys are much less likely to be involved in extraarticular RA,
compared with the skin, peripheral nerves, and eyes [47].

11. Hepatitis B and C associated vasculitis

Renal manifestations were noted with HCV-related mixed cryoglobulinemic syndrome with
glomerulonephritis had many clinical presentations which include Microscopic hematuria and subnephrotic
proteinuria with or without chronic renal insufficiency (41 percent), Nephrotic syndrome with or without chronic
renal insufficiency (22 percent), Acute glomerulonephritis (14 percent) , Chronic kidney disease without
significant urinalysis abnormalities (13 percent) , Acute renal failure (9 percent), Hypertension (which can be
severe - 65 percent) [48].

Histologic examination of the kidney reveals a membranoproliferative glomerulonephritis in over 80 percent of
patients, with both thickening of the glomerular basement membrane and cellular proliferation, including a far greater
influx of circulating macrophages than seen in other forms of proliferative glomerulonephritis [49].

Renal diseases most commonly associated with hepatitis B virus infection include membranous nephropathy,
membranoproliferative glomerulonephritis, and polyarteritis nodosa

Membranoproliferative glomerulonephritis (MPGN) - HBV-associated MPGN, as with other forms of MPGN,
presents with hematuria (often with dysmorphic red blood cells and/or red blood cell casts) and variable degrees of
proteinuria, reduced glomerular filtration rate, and hypertension. The histologic deposition of circulating antigen-
antibody complexes in the mesangium and subendothelial space [50].

Membranous nephropathy - HBV-associated secondary membranous nephropathy, as with other forms of
membranous nephropathy, usually presents with proteinuria, which can be in the nephrotic range. Comparing patients
who have idiopathic membranous nephropathy, with patients with HBV-associated membranous nephropathy are
more likely to have microscopic hematuria, lower complement levels, and a negative anti-phospholipase A2 receptor
antibody (anti-PLA2R) [51,52]. The histologic presence of mesangial or subendothelial immune deposits, in addition to
the typical subepithelial localization, may be a clue to suggest secondary rather than primary membranous
nephropathy.[53-55].

Polyarteritis nodosa: renal involvement leads to variable degrees of reduced glomerular filtration rate
and hypertension. The clinical features of HBV-associated PAN are similar to idiopathic PAN.[56]

Treatment of renal involvement in systemic vasulitides:
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Management requires balancing the burden of immune suppression with control of disease activity,
Newer therapies have been shown great promise in the management of these disorders
sive glomerulonephritis.

Giant Cell Arteritis

Corticosteroids causes rapid and dramatic improvements in general well-being, specific symptoms, and
laboratory abnormalities. The recommended initial dosage of prednisone is 40-60 mg/day [56]. Renal failure resulting
from GCA without glomerulonephritis has been previously reported to respond well to steroid therapy alone or in
combination with cyclophosphamide [57].

Takayasu arteritis

During the acute stage, TA usually responds well to high dose corticosteroids (e.g., prednisone 1 mg/kg/day),
followed by steroid maintenance for several months depending on disease activity. Occasionally, patients with more
severe disease may benefit from other medications including azathioprine, methotrexate, leflunomide,
cyclophosphamide, mycophenolate mofetil, and tumour necrosis factor (TNF) blockers [58]. When the sclerotic phase
has developed, residual morbidity may result from stenosis of previously inflamed arteries. In these cases, balloon
angioplasty may be used to dilate stenotic lesions of the aorta and renal arteries. Renal artery angioplasty effectively
reverses hypertension in up to 56 % of the patients, but re-stenosis is observed in one-fifth of the cases. Rarely, surgical
revascularization may be necessary. The overall mortality is low, but relapse rates can be very high [59].

Poly Arteritis Nodosa

Patients usually treated with corticosteroids. If relapses occur during steroid tapering or if remission cannot be
achieved, immunosuppressive agents are added to prednisone in order to induce remission. Cyclophosphamide is used
for remission induction for 4-12 months [61].

Henoch schonlein purpra

Patients with >0.5 g/day of proteinuria treated with ACE inhibitors or ARBs to reduce proteinuria, unless
contraindicated. Proteinuria of >750 mg to 1 g/day, nephrotic syndrome, evidence of crescentic
glomerulonephritis on renal biopsy necessitates a six-month, tapering course of glucocorticoid; pulse
IV methylprednisolone at a dose of 500 mg to 1 g daily for three days, followed by oral prednisone 60 mg daily
or 120 mg every other day. Monitoring urine protein excretion and serum creatinine every two weeks for one
month and then monthly for the first six months.[62]

Granulomatosis with polyangiitis and Microscopic polyangiitis

Rituximab or Cyclophosphamide 2 mg/kg orally daily or pulsed monthly and high doses of
corticosteroids (1 mg/kg orally daily, tapered during 6 to 12 months) are effective medications for induction of
remission with improved outcomes . Other options Methotrexate (up to 25 mg/week) and corticosteroids [63].
Cryoglobinemia

Rituximab appears to provide effective therapy in patients with the mixed cryoglobulinemia

syndrome not associated with chronic HCV infection. Intravenous methylprednisolone 7.5 to 15 mg/kg per day
is given for one to three days based upon the severity of the illness. This is followed by oral prednisone,
1 mg/kg per day (maximum dose of 80 mg/day) for two to four weeks, then 40 mg/day for two weeks, and
then 20 mg/day for another two to four weeks. Plasma exchange is beneficial in selected cases [64].
Rheumatoid vasculitis

Glucocorticoids, Cyclophosphamide or Rituximab[65].

Lupus associated vasculitis
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Cyclophosphamide, glucocorticoids, azathioprine, or mycophenolate Mofetil.[66]
Hepatitis B and C

New direct Antiviral drugs for hepatitis C demonstrated efficacy in treatment of renal involvement
Rituximab is well tolerated and is used for patients with severe renal disease. Plasmapheresis is used in cases
with kidney or life threatening disease. [67,68].

Table 3: Clinical picture of kidney affection by different types of systemic vasculitides [7, 8, 10]

Disease Common renal manifestations Less common

Giant cell arteritis No specific Mild  proteinuria micro-
haematuria

Takayasu disease Renovascular hypertension, Proteinuria, Progressive renal
failure

Chronic Hydronephrosis ESRD

Periaortitis Renovascular hypertension
Poly artitis nodosa Haematuria, moderate proteinuria, slowly | Oligoanuria

progressive renal failure and hypertension. |Spontaneous renal haemorrhage
or rupture

Granulomatosis with poly | Oliguria,hematuria, = erythrocyte  casts | No specific

angitis andnon-nephrotic proteinuria, ESRD

Henoch-Schonlein Proteinuria and arterial hypertension
purpura
Cryoglobulinemia Hypertension,Microscopic hematuria and
subnephrotic proteinuria

Esinophilic Microscopic hematuria, proteinuria
granulomatosis with
polyangitis

associated | Focal segmental necrotizing | Rapid progressive renal failure
glomerulonephritis with fibrinoid necrosis
Rheumatoid vasculitis Necrotizing glomerulonephritis ESRD
Hepatitis B & C Hypertension ESRD
Microscopic hematuria and subnephrotic
proteinuria

ESRD: End stage renal disease. RPGN: Rapid progres
CONCLUSION

The systemic vasculitis are important group of hematological disorders that commonly affect the kidney. The
renal manifestations may vary from asymptomatic urinary abnormalities to sever life threatening rapid progressive
renal failure. Steroid therapy is always indicated, Very few cases required cyclophosphamide and plasma exchange.
One variable to consider is the use of anti-CD 20 (Rituximab) therapies in severely ill patients failing to respond to
steroids or PEX.
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