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Renal manifestations of rheumatic diseases. A review
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Background. Renal manifestations of rheumatic diaseases are sometimes very discrete and mild. At others, they can
present the leading symptomatology of a given disease.
Systemic lupus erythematosus, systemic scleroderma, renal vasculitis, rheumatoid arthritis, mixed connective tissue
disease, Sjögren’s syndrome and gout can all manifest in or be accompanied by renal impairment.
Methods and Results. The authors reviewed the literature on renal manifestation of rheumatic diseases using the
key words, lupus erythematosus, systemic autoimmune diseases, rheumatoid arthritis, vasculitis and gout. The review
below is accompanied by their own histological findings.
Conclusion. Diagnosis requires proper interpretation of the clinical situation, laboratory results and image analysis
methods plus close interdisciplinary collaboration between nephrologist and clinical pathologist/nephropathologist.
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INTRODUCTION

indices of activity and chronicity4. In SLE there is also
need to take into consideration autoimmune interstitial
nephritis and vascular, mainly microangiopatic renal
impairment in relation to antiphospholipid syndrome
or Thrombotic Thrombocytopenic Purpura/ Hemolytic
Uremic Syndrome (TTP/HUS) (ref.5). Lupus nephritis
occurs particularly frequently in cases manifesting at
younger age; differences in incidence rates between men
and women are not significant. The manifestation of renal
disease is often non-characteristic, the urinalysis is negative or non-characteristic in a number of mesangial and
even membranous nephritis. Lupus nephritis is characteristically manifested by proteinuria and its consequences
including manifestation of nephrotic syndrome which
does not clinically differ from nephrotic syndrome of
other causes. The tendency towards accelerated atherosclerosis and higher incidence of renal vein thrombosis
mainly stand out from complications of the nephrotic
syndrome in SLE. Although microscopic hematuria is
common, macroscopic hematuria is rare and occurs almost exclusively in children6. Active urine sediment with
the presence of mainly granular casts (cylinders) is common and occurs in 1/3 of patients7. Renal impairment is
also frequently manifested through hypertension which
occurs in 55% of patients with lupus nephritis of class IV
(ref.8). A substantial part of patients may show different
degree of renal insufficiency which may develop from
damage to the glomeruli. Acute renal insufficiency is often developed in relation to capillary microthrombi in
TTP/HUS or thrombosis of renal arteries and veins as significant complications of SLE and the antiphospholipid
syndrome. Acute interstitial nephritis connected with immune complexes along tubular basement membrane and

A number of rheumatic diseases can manifest in
the kidneys and urinary tract. The manifestations are
sometimes very discrete and mild. At others, they can
present leading symptomatology of a given disease. For
example, renal impairment is one of the most significant
manifestations of Systemic Lupus Erythematosus (SLE).
It determines fundamentally the prognosis of systemic
scleroderma, is an inseparable part of the clinical picture
of renal vasculitis, can accompany rheumatoid arthritis,
mixed connective tissue disease, Sjögren’s syndrome or
hyperuricemia and gout. Determination of diagnosis
requires proper interpretation of the clinical situation,
laboratory results and image analysis methods, and close
interdisciplinary collaboration between nephrologist and
clinical pathologist/nephropathologist1,2.
SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) AND
ANTIPHOSPHOLIPID SYNDROME
Renal impairment in SLE is a significant factor of
poor prognosis. Until recently, lupus nephritis was the
main cause of death as a result of the disease and it is
still the main factor in significant morbidity in 30% of
patients3. A certain degree of renal impairment is present in almost all patients who have undergone kidney
biopsy. In SLE, the presence of glomerulonephritis is
the main pathogenetic factor of renal impairment. The
histologic classification of WHO and its revision from
2004 distinguishes 6 major classes of glomerulonephritis and the classification is currently completed with
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Fig. 1. Lupus nephritis class IV. Immunofluorescence examination on the left shows intensive mesangial positivity and capillary
positivity of immune complexes containing IgG,IgA,IgM,C3, C4,C1q (full house) (A). Diffuse proliferative glomerulonephritis,
right arrow points to the”wire loop“. H&E staining, magnification x200 (B).

SYSTEMIC SCLERODERMA
In systemic scleroderma, autopsies reveal renal impairment in 60-80% of patients8. The clinical symptoms of renal impairment such as mild proteinuria, hypertension or
mildly elevated serum creatinine concentration are usually
connected with favorable prognosis without any tendency
to progression of the renal impairment. Scleroderma renal crisis is the most severe type of renal impairment in
scleroderma.
Renal crisis affects 10-20% of patients with the diffuse
form of scleroderma, in the majority of cases within the
first five years of the onset of the disease9. Renal crisis is
thrombotic microangiopathy affecting the kidneys, similar
to TTP/HUS, malignant hypertension or antiphospholipid
syndrome. Histologic correlate is presented by specific
proliferation in the intima of arcuate and renal interlobular arteries and arterioles leading to narrowing or even
obliteration of arteries with the formation of typical concentric hypertrophy (“onion skin”) (ref.10). Proliferative
changes can be accompanied by arterial thrombosis and
necrosis. Necrosis of the glomeruli is less frequent. The
prognosis of this condition is very serious; prior to the
introduction of angiotensin-converting enzyme (ACE)
inhibitors, almost all patients with significant renal insufficiency died within one year11. Major clinical findings
in renal crisis are acute renal insufficiency – in the majority of cases – without previous symptoms of significant
renal disease, sudden elevation of blood pressure, and
frequently accompanied by signs of malignant hypertension as hypertension encephalopathy, retinopathy, left
ventricular failure and only unobtrusive changes in urine
sediment (mild proteinuria and/or hematuria). Renal crisis occurs more often in patients with diffuse, rapidly progressing scleroderma12. Administration of large amounts
of glucocorticoids, cyclosporine A use or the presence

Fig. 2. Thrombotic microangiopathy in TTP/HUS in SLE.
Fibrin thrombi in the capillary loops highlighted by special
stain, thrombi stained red (arrow). In the hematoxylin and eosin staining, fibrin thrombi in capillaries or arterioles may not
be visible. Blue Trichrome Stain, magnification x200.

non-correlating with the presence and activity of glomerulonephritis may also occur within SLE. Both proximal and
distal tubular syndromes are present in many patients with
SLE; they are often associated with manifestations of secondary Sjögren's syndrome and positivity of anti-Ro and/
or anti-La antibodies. The diagnosis of renal impairment
is based on detailed clinical and laboratory examination
completed with histological examination of a sample from
renal biopsy (Fig. 1, 2).
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Fig. 3. AA amyloidosis in patient with rheumatoid arthritis.
Glomerulus and arteriole (arrow) with amorphous light-redcolored deposits of amyloid. The appearance of the amyloid
or its position do not enable determination of the type; the
type can be determined immunohistochemically. H&E staining,
magnification x200.

Fig. 4. AA amyloidosis in patient with rheumatoid arthritis.
Immunofluorescence examination of amyloid after thioflavin
staining confirms the presence of amyloid. The type of amyloid
can be determined immunohistochemically with the use of relevant antibodies against light chains, SAA protein, transthyretin,
and other. The arrow points to afferent arteriole and its adjacent
glomerulus. Magnification x100.

of anti-RNA polymerase antibodies also present risk factors13. Blood pressure has to be monitored regularly in all
patients with systemic scleroderma.

sumed. Although it is usually mild, it can result inacute
or chronic renal insufficiency. Tubulointerstitial nephritis
which has a histologically chronic character with focal
lymphoplasmacytic infiltrate and a majority of T lymphocytes, is the most common clinical manifestation.
Glomerular damage is rare. Whereas urinalysis results
are usually very mild and non-characteristic, with only
slight proteinuria or leukocyturia, quite common is the incidence of tubular functional disturbances and syndromes
such as, renal tubular acidosis, glycosuria despite normal blood glucose level, nephrogenic diabetes insipidus,
Fanconi’s syndrome (renal tubular acidosis, glycosuria,
aminoaciduria) and disorders of renal concentrating ability16,17.

MIXED CONNECTIVE TISSUE DISEASE
As a syndrome combining manifestations of systemic
lupus, systemic sclerosis and myositis this is immunologically characterized by high titers of anti-RNP antibodies.
Membranous glomerulopathy or mesangial proliferative
glomerulonephritis are the main renal manifestations14.
Other renal manifestations such as diffuse proliferative
glomerulonephritis, vascular or glomerular sclerosis are
less common. It is clinically manifested mainly with proteinuria, rarely with hematuria. Nephrotic syndrome and
chronic renal insufficiency may develop. Scleroderma renal crises accompanied by malignant hypertension may
occur rarely12.
POLYMYOSITIS (PM)
AND DERMATOMYOSITIS (DM)
Although acute renal failure in mechanical or metabolic rhabdomyolysis is very common, in idiopathic myositis
it occurs only very rarely. Cases of mesangial proliferative
glomerulonephritis are in idiopathic myositis described
only in individual cases12,15.
SJÖGREN'S SYNDROME
Renal impairment is not clinically diagnosed very often; nevertheless, frequent subclinical forms can be as100

RHEUMATOID ARTHRITIS (RA)
Secondary amyloidosis and drug-induced renal impairment, rarely glomerulonephritis, are the main reasons for
renal impairment in RA. In developed countries, RA is
the most common cause of the development of secondary
(AA) amyloidosis18, even though its incidence has dramatically decreased in the last 20 years19. The reason for this
decrease is probably higher level of awareness about the
risk connected with permanent increase in acute-phase
reactants, including CRP, and the availability of highly
effective and more aggressive treatment of the disease.
Secondary amyloidosis can also occur in severe forms of
seronegative spondylarthritis. Glomerulonephritis within
RA is quite rare; the presence of mesangial proliferative,
membranous glomerulonephritis or even crescentic glomerulonephritis was described in more extensive bioptic
and autopsy studies, but with little clinical significance.
It is manifested clinically with proteinuria and isolated
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Fig. 5. Wegener’s granulomatosis. The center of the image shows glomerulus with necrosis affecting more than 50%
of capillary tuft with voluminous cellular crescent (arrow).
Surrounding tubules with flattened epithelium and signs of
ischemia, i.e. with acute tubular necrosis. H&E staining, magnification x200.

Fig. 6. Henoch-Schonlein purpura. The left side of the picture
demonstrates glomerulus with segmental necrosis and small cellular crescent (arrow). The right side of the picture shows two
glomeruli; one of them apparently shows focus of early endocapillary proliferation (arrow); right bottom edge shows glomerulus
of adequate appearance. H&E staining, Magnification x200.

microscopic hematuria. IgA nephropathy has rarely been
described . Renal necrotizing vasculitis with microscopic
hematuria, proteinuria and renal insufficiency occurs
rarely in patients with severe forms of seropositive and
erosive rheumatoid arthritis (RA) (ref.20) (Fig. 3, 4).
SERONEGATIVE SPONDYLARTHRITIS
(ANKYLOSING SPONDYLITIS, PSORIATIC
ARTHRITIS)
Even if the renal damage directly associated with seronegative spondylarthritis is very rare, there are reports
on the IgA nephropathy related to these disorders21.
Secondary amyloidosis is occasionally reported as a complication of severe forms of ankylosing spondylitis22, the
subclinical forms might be detected in up to 7% of ankylosing spondylitis patients with disease duration longer
than 5 years23.

Fig. 7. Henoch-Schonlein purpura. Typical granular mesangial
IgA positivity in the glomerulus. Magnification x200.

VASCULITIDES
They include a very heterogeneous group of diseases
with unifying disease feature of inflammation of an arterial wall. Renal impairment forms the part of clinical
picture in many of these diseases24.
Polyarteritis nodosa is one of the first described vasculitis. It is commonly associated with hypertension25. Its
occurrence is quite rare and it affects small and medium-sized arteries. In the majority of cases it occurs as
consequence of hepatitis B infection. Antineutrophil cytoplasmic antibodies (ANCA) are present in less than
5% of cases26. Renal impairment is probably associated
with ischemic nephropathy, which can be accompanied
by malignant hypertension. Renal insufficiency is the outcome of renal impairment. Angiography can prove the
101

presence of multiple stenoses and microaneurysms of visceral or renal arteries. Renal infarctions and parenchymal
scarring due to arterial stenosis are the reasons for the
renal insufficiency. Ruptures of aneurysms are rare, but
they can complicate renal biopsy27.
Antineutrophil cytoplasmic antibodies (ANCA)associated renal vasculitis are characterized histologically by necrotizing inflammation of small-sized arteries,
arterioles, capillaries and venules, chronic sclerosing
changes, and in some cases by granuloma formation28.
They are clinically manifested by purpura, mononeuritis
multiplex, pulmonary hemorrhage, visceral infarctions,
necrotic changes in mucosa, mostly in the upper respiratory tract, opthalmopathy or otitis. Renal impairment is
caused by pauci-immune necrotizing glomerulonephritis
with crescent formation which can be also manifested as
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rapidly progressive glomerulonephritis (RPGN) (ref.29).
Pauci-immune glomerulonephritis is unlike lupus nephritis characterized by the absence of significant deposits
of immunoglobulins or complement deposition. ANCA
antibodies are associated with many cases of granulomatosis with polyangiitis (Wegener's), the Churg-Strauss
syndrome or microscopis polyangitis.
• Granulomatosis with polyangiitis (Wegener’s granulomatosis) (ref.30) which is a serious form of cANCA
associated vasculitis with involvement of the upper
respiratory tract, trachea, lungs and kidneys, characteristically connected with necrotizing granulomatous
inflammation (Fig. 5).
• Churg-Strauss syndrome characterized by vasculitis, granuloma formation and significant eosinophilia
and the presence of allergy or asthma and pulmonary
infiltrates31.
• Microscopic polyangiitis is non-granulomatous vasculitis which is often histologically indistinguishable from
both above mentioned types. Diagnosis is determined
by the absence of typical clinical features of granulomatosis with polyangiitis or Churg-Strauss syndrome.
Microscopic polyangiitis may gradually develop into
both diseases32.

of hepatitis C has repeatedly been proven. Mixed cryoglobulinemia is characterized by skin purpura with the
presence of leukocytoklastic vasculitis. Skin lesions may
be accompanied by extensive ulcerations or mutilations.
Weakness, fever, arthralgia and Raynaud’s syndrome also
occur. Peripheral neuropathy accompanied with dysesthesia or anesthesia is also characteristic. Simultaneous
hepatosplenomegalia is frequently the result of hepatitis
C infection36. Symptoms of kidney impairment include
proteinuria and microscopic hematuria often accompanied with symptoms of mild renal insufficiency. Nephritic
syndrome, hypertension or nephrotic syndrome can also
clinically occur. Progression to severe form of renal insufficiency occurs more frequently in men patients and
older patients. The presence of mixed cryoglobulin can
be proved in the laboratory; significant complement consumption is another characteristic finding as well as rheumatoid factors positivity. Renal biopsy, most frequently in
type II mixed cryoglobulinemia, proves membranoproliferative glomerulonephritis with relatively intense infiltration consisting of neutrophils and monocytes, “double
contour” of basement membrane, and during episodes
of acute nephritic syndrome – also the presence of amorphous, eosinophilic, PAS positive intraluminal deposits37.

Henoch-Schonlein purpura
This is a relatively common vasculitis of small-sized
vessels manifesting as multiple organ involvement including the skin, gastrointestinal tract, kidneys and joints. It is
ANCA negative leucocytoclastic vasculitis. Renal impairment is variable. Whereas pediatric sources describe renal
impairment as only temporary and mild; nephrological sequelae frequently describe severe and progressive form of
disease in adults as well as in children. Renal impairment
is clinically manifested with microscopic to macroscopic
hematuria, mild proteinuria, sometimes even nephrotic;
at other times with nephritic syndrome, which can be
accompanied by various degrees of renal insufficiency33.
Renal impairment can precede skin manifestations of the
disease. Histologically, nephritis connected with Henoch–
Schonlein purpura is characterized as IgA nephropathy
with relatively wide morphological manifestation from
focal mesangial proliferative glomerulonephritis to necrotizing form with crescent formation34. Mesangial IgA
deposits are characteristic feature (Fig. 6, 7).

Takayasu's arteritis
Rarely this can be associated with glomerulonephritis;
usually mild mesangial proliferation, exceptionally also
membranoproliferative or crescentic glomerulonephritis38.
Some cases of secondary AA amyloidosis have also been
reported. Renal artery stenosis is a relatively frequent
complication39.

Cryoglobulinemic vasculitis
Cryoglobulins are immunoglobulins that precipitate reversibly in the cold, typically at 4 ºC, sometimes even higher temperature. Type I cryoglobulin occurs in monoclonal
gammopathies and comprises monoclonal immunoglobulin without antibody activity; types II and III are characterized by the presence of mixed cryoglobulins, composed at
least of two types of immunoglobulins. Type II comprises
monoclonal immunoglobulins with rheumatoid factor activity against polyclonal IgG, type III includes polyclonal
components35. Mixed cryoglobulinemia of type III is associated with systemic connective tissue diseases, leukemia,
hepato-biliary diseases or infections. Close relationship
between mixed cryoglobulinemia of type II and virus
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HYPERURICEMIA AND KIDNEYS
Fifty years ago, gout was one of the most frequent
reasons for renal insufficiency in middle-aged men. The
reason for the decline in its prevalence is significant
decrease in incidence of chronic tophaceous gout due
to the progress in diagnostics and treatment as well as
elimination of latent lead intoxication from water pipes.
Gout can manifest as a chronic interstitial nephritis with
the presence of monosodium urate crystals in the renal
parenchyma or even the presence of kidney tophi. It usually emerges in long-term untreated hyperuricemia and
clinically it is often associated with hypertension and
various degrees of chronic renal failure40. Hyperuricemic
nephropathy, caused by a large amount of uric acid filtered into primary urine, is associated with acute form
of renal impairment. Concentration of the urine volume
associated with worsened solubility of urates leads to their
precipitation in renal tubules, their blockade, to tubular
necrosis, inflammation and acute renal failure. Kidneys
are enlarged; in ultrasound examination they are shown
as bright. This syndrome can be encountered also during
chemotherapy of lymphomas, less frequently solid tumors,
and even spontaneously in myeloproliferative diseases41.
Another noticeable association is the formation of uric
acid stones, which occur in connection with urate crys-
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talluria, mainly in overproducers and hyperexcretors of
uric acid. Theithiasis in hyperuricemia is also composed
of other types minerals such as calcium salts ox oxalates.
Uric acid stones are more often found in hereditary hyperuricemic syndromes (Lesch-Nyhan syndrome, HPRT
deficiency, PRPS hyperactivity, glycogenosis type I/glycogen storage disease type I) (ref.42).

and damage. The drugs associated with a higher risk of
kidney damage are non-steroidal antirheumatic drugs
and analgesics, gold salts, cyclosporine A, tacrolymus,
D-pennicilamin. The kidney damage is not common in
sulfasalazine, methotrexate, azathioprine, leflunomide,
mycophenolate mofetil, antiuratics or biological drugs.
Use of cyclophosphomide is associated with increased
risk of onset of hemorrhagic cystitis, higher in intravenous pulse administration of this drug. The problematic
of drug induced impairment of kidney is complicated and
deserves separate review45.

AL AND AA AMYLOIDOSIS
The disease is caused by deposition of insoluble protein – amyloid – in various tissues. Primary systemic amyloidosis (AL) occurs mostly in association with multiple
myeloma – approximately in 5% of the patients with this
disease. Amyloid is composed mainly of immunoglobulin light chains which are overproduced in multiple myeloma and which are not sufficiently removed. Various
manifestations of amyloidosis may be present: nephropathies with nephrotic syndrome, peripheral sensorimotor
polyneuropathy, carpal tunnel syndrome, macroglossia,
cardiomyopathy, hepatosplenomegaly, subcutaneous nodules and periorbital purpura. Primary amyloidosis can
also be accompanied by joint manifestations. Arthritis
is often symmetric and relatively unpainful. Typically, it
affects wrist joint, shoulder joint, sacroiliac joints or the
knee joint. Shoulder arthropathies with diffuse thickening due to deposited amyloid are characteristic for the
disease – known as “pad sign”. Synovial fluid effusion is
non-inflammatory and sediment may contain “amyloid
bodies” containing amyloid deposits. AL amyloidosis is
diagnostically confirmed by histological examination of
bone marrow, the presence of a M-protein or light chains
in immunoelectrophoresis of urine or serum, histological
examination and typing of amyloid in renal biopsy, subcutaneous fat biopsy, biopsy of rectal tissue or tissue of affected parenchymatose organs or synovium43. Secondary
(AA) amyloidosis can occur in autoimmune or systemic
inflammatory diseases as rheumatoid arthritis, ankylosing
spondylitis, Sjögren’s syndrome, familial Mediterranean
fever, Crohn disease, ulcerative colitis, tuberculosis, osteomyelitis, bronchiectasia and some neoplasms (e.g.
Hodgkin disease). AA amyloidosis is characterized by
extracellular tissue deposition of fibrils that are composed
of fragments of serum amyloid A (SAA) protein, a major
acute-phase reactant protein, produced predominantly
by hepatocytes. The most typical clinical manifestation
is weakness, peripheral edema and weight loss. The renal manifestation is present in the majority of patients
and is characterized by proteinuria, nephritic syndrome
and renal failure. The other typical sites of involvement
are liver, splenic or GIT tract depositions. The cardiac
manifestation is far less common than in the course of
AL amyloidosis44.
DRUG-INDUCED RENAL IMPAIRMENT
Many drugs that are commonly used in rheumatology can lead to various types of kidney impairment
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CONCLUSION
This review represents typical examples of rheumatic
diseases associated with a broad spectrum of clinical
kidney damage and brings together information which is
otherwise scattered in the literature. The authors hope the
paper will become a source of information for rheumatologists, nephrologists and clinical pathologists interested
in the diagnosis of patients with theses types of disease.
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