
It is difficult to name a multisystem
disease that does not in some way affect
the kidneys either directly as part of the
disease process or as a result of treatment.
In this review, ‘multisystem diseases’ are
taken to mean those conditions charac-
terised by systemic vasculitis unless other-
wise specified. These rare diseases may
present to almost any hospital physician,
frequently with non-specific signs and
symptoms, usually associated with an
acute phase response (raised C-reactive
protein (CRP) concentration, erythrocyte
sedimentation rate (ESR) or plasma
viscosity). Recognition of renal involve-
ment by the detection of blood and
protein on urine dipstick, even in the
presence of a normal creatinine, provides
both a clue to multisystem involvement
and an early diagnostic opportunity with a
renal biopsy.

Systemic vasculitis

Diseases in which vasculitis is a primary
process are known generically as primary
systemic vasculitides. The main types can
be described using clinical features and
histological findings based on the size of
blood vessel involved, as agreed by expert
consensus (Chapel Hill Consensus
Conference) (Fig 1)1. Vasculitis may also
occur as a secondary feature in other
diseases, such as systemic lupus

erythematosus and rheumatoid arthritis
(RA). Renal involvement is most
common in small vessel vasculitis, per-
haps because the kidneys provide a rich
capillary (glomerular) bed. Vasculitis of
the glomeruli is recognised histologically
as a necrotising glomerulonephritis,
often with associated crescents due to the
accumulation of cells and fibrin in
Bowman’s space. Immunohistochemical
staining allows further categorisation.
For example, the identification of
glomerular immunoglobulin (Ig) A
deposits in a patient with renal impair-
ment, joint pain and a rash would be
characteristic of Henoch-Schönlein
purpura. More often, however, there is a
paucity or absence of glomerular
immune deposits and the lesion is
referred to as ‘pauci-immune’; this is the

characteristic finding in Wegener’s gran-
ulomatosis, microscopic polyangiitis and
Churg-Strauss syndrome. The discovery
of antineutrophil cytoplasmic antibodies
(ANCA) in the blood of patients with
pauci-immune small vessel vasculitis has
been an extremely important advance in
the diagnosis of these conditions.

Small vessel vasculitis

Presentation and diagnosis

Small vessel vasculitis is increasingly
frequently recognised due to increased
awareness and availability of ANCA
testing, but it remains an uncommon
disease with an annual incidence of up to
20 cases per million population, the inci-
dence increasing with age1,2. Presenting
symptoms are often non-specific; there-
fore, there is significant delay and organ
damage may occur before the diagnosis
is made. Differentiation of the various
small vessel vasculitides, as defined at
Chapel Hill, is not straightforward
because there is a great deal of overlap in
symptomatology and clinical features. In
addition, the clinical picture of each
syndrome varies considerably between
patients and may also change in any
individual through the course of their
illness.

188 Clinical Medicine Vol 2 No 3 May/June 2002

CME: CLINICAL PRACTICE AND ITS BASIS

Wendy Metcalfe MRCP, Specialist Registrar
in Renal Medicine

Christopher Dudley MD FRCP, Consultant
Renal Physician

Richard Bright Renal Unit, Nor th Bristol NHS
Trust, Southmead Hospital, Bristol

Clin Med JRCPL 2002;2:188–91

Multisystem diseases and the kidney

Fig 1. Spectrum of systemic vasculitides organised according to predominant size of
vessels affected (reproduced, with permission, from Ref 1).

Renal artery (medium sized artery)

Lobar artery (medium sized artery)

Arterio le
Giant cell (temporal) 
arteritis and 
Takayasu©s arteritis Polyarteritis nodosa and

Kawasaki disease

Microscopic polyanglitis, Wegener©s granulomatosis 
and Churg-Strauss syndrome

Henoch Schš nlein purpura, essential
cryoglobulinaemic vasculitis and antiglomerular
basement membrane antibody mediated disease

Glomerulus

Arcuate artery (small artery)

Interlobular artery
(small artery)

Aorta (large artery)

Renal Medicine
Edited by Dr CRV Tomson FRCP Consultant Renal Physican

Richard Bright Renal Unit, Southmead Hospital, Bristol



Small vessel vasculitis associated
with antineutrophil cytoplasmic
antibody

Wegener’s granulomatosis and microscopic
polyangiitis. Wegener’s granulomatosis
and microscopic polyangiitis share many
features, but granulomatous involve-
ment of upper and lower airways as well
as extrapulmonary granulomata are
specific to Wegener’s granulomatosis
(Table 1). Epistaxis, rhinorrhoea, nasal
discomfort, facial pain, otitis media and
conductive hearing loss, hoarseness and
haemoptysis may all occur. In the lungs,
parenchymal necrosis, vasculitis and
granulomata may cause dyspnoea,
cough, haemoptysis and chest pain.
Non-specific symptoms, such as malaise,
weight loss, fever, arthralgia and myalgia
are common in both diseases and are
often the first reported symptoms3–5. Eye
involvement is frequent, with episcleritis
the most usual ocular manifestation.
Necrotising vasculitis may also affect the
brain and peripheral nerves, gastro-
intestinal tract, alveolar capillaries and,
rarely, the heart.

Renal involvement is common, but
rarely the earliest feature. The presence
of microscopic haematuria and protein-
uria are important pointers of renal
involvement and should be actively
sought. More advanced renal involve-
ment results in impaired renal function,
which may deteriorate rapidly. Renal
biopsy shows a focal segmental necro-
tising glomerulonephritis, often with
crescent formation, while immunohisto-
chemistry is pauci-immune. Vasculitis of
the interlobular arteries and arterioles
may be found.

Diagnosis of Wegener’s granulo-
matosis and microscopic polyangiitis
requires histological proof of a small
vessel vasculitis and, in the former, gran-
ulomatous inflammation in the respira-
tory tract. Blood tests may demonstrate 
a normochromic normocytic anaemia,
neutrophilia, thrombocytosis, elevated
CRP, ESR, plasma viscosity, alkaline
phosphatase and hypoalbuminaemia.
Serum urea and creatinine may be ele-
vated but levels within the normal range
do not exclude renal involvement.
Positive ANCA when there is clinical 

suspicion of vasculitis adds significant
weight to the diagnosis, particularly
if directed against proteinase 3 or myelo-
peroxidase by ELISA6,7.

Churg-Strauss syndrome. Respiratory
involvement in Churg-Strauss syndrome,
manifesting as nasal polyps, allergic
rhinitis and late-onset asthma, often
pre-dates vasculitis by years. Eosinophilia
is a prominent feature8. An association
with the use of leukotriene receptor
antagonists has been reported, although
causality is unproven. Vasculitic manifes-
tations mainly affect heart, skin, bowel,
muscle and the nervous system
(mononeuritis multiplex). Renal disease,
when present, is usually a pauci-immune
focal segmental glomerulonephritis, and
renal failure is uncommon. Patients may
have a positive pANCA, usually with
myeloperoxidase specificity.

Small vessel vasculitis without
antineutrophil cytoplasmic antibody

Mixed essential cryoglobulinaemic
vasculitis. Vasculitis develops when cryo-
globulins deposit in blood vessel walls.
The mixed cryoglobulin consists of a
monoclonal IgM rheumatoid factor

complexed to polyclonal IgG which
readily activates complement, hence
levels of C3 and C4 are reduced. Mixed
essential cryoglobulinaemia is due to
hepatitis C virus infection in over 80% of
cases9. Clinical features include purpura,
arthralgia, leg ulcers, neurological mani-
festations and renal involvement. Typical
findings on renal biopsy are a mem-
branoproliferative glomerulonephritis
with intraglomerular deposits.

Henoch-Schönlein purpura. Henoch-
Schönlein purpura occurs most com-
monly in childhood but may occur at any
age. It has a characteristic rash, initially
urticarial but becoming purpuric, typi-
cally on limb extensor surfaces, ankles
and buttocks. It is accompanied by joint
pain, abdominal symptoms and renal
disease. Generally, the clinical picture is
diagnostic but the consistent finding of
IgA deposition on renal biopsy differen-
tiates it from other causes of small vessel
vasculitis.

Classical polyarteritis  nodosa. Poly-
arteritis nodosa is characterised by a
necrotising vasculitis of medium-sized
arteries, leading to aneurysm formation,
tissue infarction, haemorrhage and
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Wegener’s Microscopic 
Feature granulomatosis polyangiitis

Malaise, weight loss, fever 4 4

Myalgia, arthralgia 4 4

Proteinuria, haematuria 4 4

Renal failure 4 4

Neurological involvement 4 4

Gut involvement 4 4

Cardiac involvement 4 4

Ocular involvement 4 4

Upper and lower 
respiratory tract involvement 4 4

Upper airways granulomata 4 6

Lower airways granulomata 4 6

Extrapulmonary granulomata 4 6

cANCA staining1* 4 6

pANCA staining2* 6 4

1 antigen is proteinase 3 by ELISA.
2 antigen is myeloperoxidase by ELISA.
* indirect immunofluorescence of alcohol-fixed neutrophils.

Table 1. Wegener’s granulomatosis and microscopic polyangiitis.



organ dysfunction. Clinically, fever,
malaise, weight loss and symptoms from
the gastrointestinal tract, nervous
system, muscles and soft tissues are
typical. Renal involvement may present
as haematuria, loin pain or renal
impairment due to renal infarction or
ischaemia.

The diagnosis is best made by arterio-
graphy demonstrating medium-size
vessel disease. Renal biopsy is usually not
diagnostic unless a medium-size artery is
included fortuitously in the specimen.
Glomeruli are normal, and ANCA is
usually negative.

Large vessel vasculitis

Renal involvement in large vessel
vasculitis is rare. Cases of typical giant
cell temporal arteritis with coexistent
focal necrotising glomerulonephritis
have been reported, as has temporal
artery disease in patients with
Churg-Strauss syndrome and Wegener’s
granulomatosis. The main renal arteries
may be involved in Takayasu’s arteritis10

but glomerular disease is extremely rare.

Other multisystem diseases with
renal involvement

Systemic lupus erythematosus

Histological evidence of lupus nephritis is
found in the vast majority of patients,
even in the absence of clinical manifesta-
tions of renal disease11. Renal involvement
is frequent, developing in the first three
years of disease in up to 75% of patients.
Clinical features are variable, ranging

from asymptomatic proteinuria and
haematuria to the nephrotic syndrome
and acute renal failure. The renal biopsy
findings and clinical features determine
the type of therapy indicated. For moni-
toring disease activity in lupus nephritis,
serial measurement of anti-C1q antibody
levels may be more useful than C3 and C4
levels12.

Scleroderma

Approximately 50% of patients with scle-
roderma have some sign of renal dysfunc-
tion such as proteinuria, a mild rise in
plasma creatinine or hypertension. More
severe disease presents with rapidly
progressive acute renal failure, accompa-
nied by accelerated hypertension and a
microangiopathic haemolytic anaemia
(scleroderma renal crisis). Important risk
factors include diffuse skin involvement,
particularly if rapidly progressive, and
high-dose corticosteroid use. Renal
biopsy shows the characteristic ‘onion
skin’ changes in the walls of small arteries
and arterioles. Early use of angiotensin-
converting enzyme inhibitors can prevent
progression of renal failure13.

Rheumatoid arthritis

In RA, renal disease may be due to:

� the nephrotoxicity of drug treatment
(non-steroidal anti-inflammatory
drugs, penicillamine, gold)

� glomerular deposition of amyloid
protein (AA amyloidosis)

� an associated proliferative
glomerulonephritis.

Renal vasculitis complicating RA is
rare; it causes a focal segmental necro-
tising glomerulonephritis identical to
that seen in the other small vessel
vasculitides and may be associated with
the presence of pANCA14.

Cholesterol crystal embolisation

When atheromatous plaques ulcerate
and become denuded of their endothelial
covering (usually following vascular
surgery or arteriography) the underlying
cholesterol-rich extracellular matrix may
become detached and embolise as
numerous small particles composed
principally of cholesterol crystals. With
showers of emboli, tissue damage results.
The lower limbs, gastrointestinal tract
and kidneys are most frequently
involved. The clinical features (hypo-
complementaemia, eosinophilia, acute
phase response and, rarely, positive
ANCA) may result in a misdiagnosis of
small vessel vasculitis and the inappro-
priate use of powerful immunosuppres-
sive drugs15. Diagnosis of cholesterol
crystal embolisation is by the histological
demonstration of characteristic
biconvex, needle-shaped cholesterol
clefts within the lumen of arteries or
arterioles of affected tissues or organs.
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Cardiovascular disease (CVD) is one of
the leading causes of mortality and mor-
bidity in the western world. Epidemio-
logical studies have identified important
physiological and lifestyle risk factors for
CVD (Table 1)1. More encouragingly,
evidence from a number of randomised
controlled trials and meta-analyses has
now demonstrated that this disease may
largely be prevented (at least in the gen-
eral population) by lifestyle modification
and drug treatment of risk factors2.
However, cardiovascular risk manage-
ment remains suboptimal, particularly 
in populations with certain chronic
metabolic disorders such as chronic renal
failure (CRF).

Chronic renal failure and
cardiovascular disease

With modern nephrological manage-
ment, the survival of patients with CRF

has been greatly improved. Patients now
survive their renal disease only to die
prematurely of the complications of ath-
erosclerosis, the most frequent cause of
death in patients with end-stage renal
disease3. Cardiovascular morbidity and
mortality are both several-fold higher 
in patients with CRF than among the
general population: for example, cardiac
mortality in the USA for dialysis patients
younger than 45 years is over 100 times
that in the general population. Many –
but not all – studies have demonstrated
that even mild renal insufficiency is an
independent risk factor for CVD4,5.
Unfortunately, to date there have been
no large-scale studies demonstrating that
intervention can reduce the high cardio-
vascular risk in renal patients. However,
it seems likely that cardiovascular risk
factors present the same health hazards
to patients with CRF as they do to the
general population, and therefore that
intervention to modify the risks will be
beneficial.

Several mechanisms may explain the
association between renal disease and
CVD. Atherosclerosis will affect the main
renal arteries in parallel with arteries else-
where in the body, limiting blood flow and
resulting in ischaemic damage. It is plau-
sible that the same risk factors may
promote intrarenal vascular disease,
directly damaging glomeruli and tubules.
It has also become apparent that glomeru-
losclerosis and atherosclerosis share a
common pathophysiological aetiology6.
Both processes are known to result from
endothelial injury, macrophage infiltra-
tion, hyperlipoproteinaemia and
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Cardiovascular disease is common in patients with chronic renal failure (CRF)

Atherosclerosis and glomerulosclerosis share a common aetiology and have
common risk factors

Therapies which slow the progression of CRF are likely to improve cardiovascular
outcome, and vice versa

Antihypertensive medication (including angiotensin-converting enzyme inhibitors
and lipid lowering agents) and smoking cessation should be part of a
comprehensive therapeutic approach to the patient with CRF
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