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SCIENTIFIC PAPERS

Immunological comparison of patients with
rheumatoid arthritis with and without nephropathy

M Korpela, J Mustonen, H Helin, A Pasternack

Abstract
Serum immunoglobulins IgG, IgA, and IgM,
serum complement components C3 and C4,
circulating immune complexes, antinuclear
antibodies, and rheumatoid factor were

measured in 56 patients with rheumatoid
arthritis (RA) and nephropathy (23 with
mesangial glomerulopathy; 13 with mem-
branous glomerulonephritis; and 20 with
amyloidosis) and 35 patients with RA without
nephropathy (controls). Renal imnunofluor-
escence findings in patients with mesangial
glomerulopathy were compared with the
serologic data.
There were no differences in the occurrence

of rheumatoid factor, antinuclear antibodies,
and circulating immune complexes and the
concentrations of serum complement C3 and
C4 between various RA nephropathy groups
and controls. Serum IgA and IgM concentra-
tions were significantly higher in patients with
mesangial glomerulopathy and amyloidosis
than in controls. In patients with mesangial
glomerulopathy glomerular IgM, IgA, and C3
were the most prominent findings in immuno-
fluorescence examination. The serum IgA
concentration was significantly higher in
those patients with mesangial glomerulopathy
with mesangial IgA deposits than in those
without (4.97 (SD 1.03) g/l v 2*07 (1-21) g/l).
The highest serum IgA concentrations (5-08
(1.39) g/l) were seen in the four patients with
IgA glomerulonephritis. The prevalence of
IgA glomerulonephritis in the renal biopsy
material of the patients with RA was 5%,
which possibly differs little from that seen in
the general population.
The results suggest that circulating immune

complexes may not have any major role in the
pathogenesis of various nephropathy types in
patients with RA, contrary to their role in
most extra-articular manifestations of RA.
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Extra-articular manifestations of rheumatoid
arthritis, such as nodules, cutaneous vasculitis,
neuropathy, and Felty's syndrome, have been
associated with the presence of rheumatoid
factor,' circulating immune complexes,2 and
hypocomplementaemia.3 4Deposits ofimmuno-
globulins and complement have been detected
by immunofluorescence in skin 6 and renal7'0
biopsy specimens.

Renal amyloidosis and gold or D-penicillamine
induced membranous glomerulonephritis are

the most well -known renal abnormalities in
patients with rheumatoid arthritis (RA). In
more recent studies using immunofluorescence

and electron microscopy7-9 11 12 a mild mesan-

gial glomerulopathy has been a common renal
biopsy finding. The aetiology of mesangial
glomerulopathy in patients with RA is uncertain,
but it has in some cases been associated with
gold treatment.7 13 Membranous and mesangial
glomerulonephritis are both regarded as immune
complex glomerulonephritis.'3
The purpose of this study was to evaluate

some immunological indices of patients with
RA with various types of nephropathy and to
compare them with values for patients with RA
having no clinical renal disease.

Patients and methods
PATIENTS
The patients were selected from those who had
undergone renal biopsy at Tampere University
Central Hospital between 1976 and 1987. The
total number of renal biopsies was 1319 and at
the time of renal biopsy 74 patients were

diagnosed as having definite or classic RA
according to the criteria of the American
Rheumatism Association.'4 The renal biopsy
specimens were examined by light, immuno-
fluorescence, and electron microscopy as

previously described.'5
Table 1 shows the renal biopsy findings. The

most common nephropathy types were mesan-

gial glomerulopathy, defined by Helin et al7 in
23 patients, membranous glomerulonephritis in
13, and amyloidosis in 20 patients. These three
nephropathy groups (n=56) were included in
this study. Other renal biopsy findings were

seen in only a few cases each and were excluded.
Consecutive inpatients with RA with dura-

tion of disease of four years or more were

selected as a control group (n=35). Twenty
patients in the group with nephropathy and

Table 1: Renal biopsy findings in 74 patients with
rheumatoid arthritis and nephropathy
Renal biopsy finding Number

of patients

Mesangial glomerulopathy* 23
Amyloidosist 20
Membranous glomerulonephritis* 13
Diabetic glomerulosclerosis 3
Focal necrotising glomerulonephritis 1
Acute destructive interstitial nephritis 1
Acute tubulointerstitial nephritis 1
Chronic interstitial nephritis 1
Myeloma kidney with amyloidosis 1
Arteriolosclerosis 1
Normal histology 7
Non-diagnostic specimen 2

*Two patients with mesangial glomerulopathy and one with
membranous glomerulonephritis also had vascular amyloidosis.
tGlomerular amyloidosis in 19; one patient had only vascular
amyloidosis.
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seven in the control group were men (36% v
20%). The ages of the patients ranged from 23
to 73 years (median 51) in the nephropathy
group and from 30 to 73 years (median 53) in
the controls. The median duration ofRA was 11

years (range 1-36) and 12 years (range 4-38)
respectively. The stage of radiological progres-
sion and class of functional capacity16 were also
comparable in both groups. Non-renal extra-
articular manifestations, including rheumatoid
nodules, vasculitis, pulmonary fibrosis, pleuritis,
Sjogren's syndrome, polyneuropathy, and
episcleritis occurred in 17 patients (30%) in the
nephropathy group and in 16 patients in the
controls (46%).
The patients in the nephropathy and control

groups (56 v 35 patients) were treated with
sodium aurothiomalate (45 v 34 patients), with
D-penicillamine (10 v 12 patients), with anti-
malarial drugs (43 v 23 patients), with auranofm
(one v no patients), with peroral corticosteroids
(33 v 18 patients), and with cytotoxic drugs (five
v two patients). All patients had received non-
steroidal anti-inflammatory drugs. Analgesic
abuse was noted in one patient with mesangial
glomerulopathy and vascular amyloidosis.

LABORATORY TESTS
Rheumatoid factor was determined by the latex
fixation and Waaler-Rose tests.'7 Antinuclear
antibodies were studied by indirect immuno-
fluorescence with rat liver and kidney as anti-
gens.'8 Serum immunoglobulins IgG, IgA, and
IgM, and serum complement C3 and C4 con-
centrations were measured by laser nephelo-
metry. Circulating immune complexes were

assayed by a solid phase Clq enzyme linked
immunosorbent assay (ELISA)'9 and a platelet
aggregation test using radioiodinated protein A
to show platelet bound IgG (PIPA).20

Serological analysis was carried out on serum
samples taken at the time of renal biopsy
(patients with nephropathy) or at the time of
clinical study (controls). Serum samples were
stored at -70°C.

STATISTICS
Statistical evaluation was performed by Student's
t test, X2 test, Fisher's exact test, and linear
regression analysis, as appropriate.

Results
There were no differences in the occurrence of
rheumatoid factor (described earlier in detail by
Helin et al2'), circulating immune complexes
(table 2), antinuclear antibodies, or the concen-
trations of serum C3 and C4 between the
various nephropathy groups and the controls.

Table 3 shows the serum immunoglobulin
concentrations in various RA nephropathy
groups and in control patients. Mean serum IgA
and IgM were significantly higher (p<0O001) in
patients with mesangial glomerulopathy and
amyloidosis than in controls. In patients with
mesangial glomerulopathy the mean serum IgA
and IgM concentrations were significantly higher
(p<0 001 and p<001 respectively) than in the
group with membranous glomerulonephritis.
Mean serum IgG concentrations were signifi-
cantly lower in all nephropathy groups than in
controls.

Table 2: Circulating immune complexes in patients with rheumatoid arthritis with and without nephropathy. No (%) of
patients is shown

Test Type of nephropathy Controls
(n=35)

Mesangial Membranous Amyloidosis
glomerulopathy glomerulonephritis (n= 19)
(n=22) (n=13)

Clq IgG 10 (45) 6 (46) 7 (37) 13 (37)
Clq IgM 5 (23) 3 (23) 4 (21) 10 (29)
PIPA* 15 (68) 9 (69) 11 (58) 17 (49)
Any test 16 (73) 10 (77) 11 (58) 21 (60)

*Platelet aggregation test using radioiodinated protein A.

Table 3: Serum immunoglobulin concentrations in patients with rheumatoid arthritis with (n=56) and without (n=35)
nephropathy. Values are means (SD)

Serum Type of nephropahy Controls
unTmeoglobulon (n=35)

Mesangial Membranous Amyloidosis
glomerulopathy glomelronephriis (n=20)
(n=23) (n= 13)

IgG (g/l) 14-5 (4 5) 14-4 (6-4) 11-4 (6 5) 16-0 (65)

IgA (g/l) 3-16 (1-72) 2-08 (093) 3-08 (1-55) 1-95 (1 63)

IgM (g/l) 1-93 (1-03) 1 52 (097) 1-88 (0 84) 1-28 (0-94)

*O-Ol<p<0-05, **O-OOl<p<O-O1; and ***p<0-001 (Student's t test).
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Table 4: Correlation of serum immunoglobulins IgG, IgA, and IgM with age, duration of disease, erythrocyte
sedimentation rate (ESR), serum protein concentration, and degree of proteinuria in patients with rheumatoid arthritis
with (n=56) and without nephropathy (n=35) in linear regression analysis

Cotrelation coefficient

Serum IgG Serum IgA Serum IgM

Mesangial glomerulopathy (n=23)
Age NS 0 524** NS
Duration of RA NS 0-634*** NS
Serum protein 0-833*** NS NS
Proteinuria -0-484* NS NS
ESR NS NS NS

Amyloidosis (n=20)
Age -0.571** NS NS
Duration of RA NS NS NS
Serum protein 0-824*** NS NS
Proteinuria -0-496* NS NS
ESR -0465* NS NS

Membranous glomerulonephritis (n= 13)
Age NS NS NS
Duration of RA NS NS NS
Serum protein 0-823*** NS NS
Proteinuria NS NS NS
ESR NS NS NS

Controls (n=35)
Age NS NS NS
Duration of RA NS NS NS
Serum protein 0-711*** NS NS
ESR 0.375* NS 0 435**

*O0Ol<p<0o05; **O(001<p<0.01; ***p<0001; NS =not significant.

Immunofluorescence microscopy findings
were available in 19 out of 23 patients with
mesangial glomerulopathy. The most prominent
mesangial immunofluorescence deposits were
granular IgA (n=8), IgM (n= 15), and C3
(n= 8), whereas IgG (n= 3) and Clq (n= 1) were
not often seen. Serum IgM, rheumatoid factor
positivity, circulating immune complexes, and
complement concentrations did not correlate
with mesangial C3 deposits. Neither was there
correlation between serum C3 concentration
and mesangial C3 deposits.

Eight out of 19 patients with mesangial
glomerulopathy had mesangial IgA deposits in
immunofluorescence examination. In four
patients the finding could be classified as
IgA glomerulonephritis, because the main
glomerular immunofluorescence finding in their
biopsy specimens was diffuse and global IgA.22
Patients with mesangial glomerulopathy with
mesangial IgA deposits had significantly
(p<0001) higher serum IgA concentrations
(4-97 (SD 1-03) g/l) than similar patients with-
out IgA deposits (2-07 (1-21) g/l) or controls
(1[95 (1-63) g/l). Serum IgA concentration was
highest in the four patients with IgA glomerulo-
nephritis (5'08 (1-39) g/l). Patients with mesan-
gial glomerulopathy had significantly higher
(p<OOOl) serum IgA concentrations than the
controls (2-92 (1-68) v 1-95 (1-63) g/l) even if the
four patients with IgA glomerulonephritis were
excluded from the group. The occurrence of
rheumatoid factor positivity, circulatingimmune
complexes, and serum complement concentra-
tions did not differ in patients with mesangial
glomerulopathy with or without IgA deposits.
Serum IgG but not serum IgA and IgM

concentrations correlated positively with the
serum protein concentration in all nephropathy
groups and in the controls. In the patients with
mesangial glomerulopathy and amyloidosis,
but not in the patients with membranous

glomerulonephritis, serum IgG correlated
negatively with the degree of proteinuria (table
4). In the control patients serum IgG and IgM
concentrations correlated positively with
erythrocyte sedimentation rate-a finding not
seen in the nephropathy groups. In patients
with mesangial glomerulopathy the serum IgA
concentration correlated with the patient's age
and duration of RA (table 4). In the group with
mesangial glomerulopathy the mean serum IgA
concentration was significantly (p<005) higher
in eight patients with non-renal extra-articular
manifestations than in 15 patients without (4-17
(1-81) v 2-62 (1[44) g/l). Serum immunoglobulin
concentrations did not correlate with articular
index, progression stage, or functional capacity.
Membranous glomerulonephritis was clini-

cally associated with parenteral gold or D-
penicillamine treatment in 12 out of 13 cases. In
the patients with mesangial glomerulopathy
clinical renal disease was detected during
parenteral gold, auranofm, and D-penicillamine
treatment in 12 out of 23 cases, while six of
these patients had not received these anti-
rheumatic drugs. There were no significant
differences in age and sex of the patients or in
the duration and progression stage of RA
between those patients with mesangial glomer-
ulopathy treated with gold or D-penicillamine
(n= 17) and those untreated (n=6). Moreover,
there were no differences in serum immuno-
globulin IgG, IgA, and IgM concentrations
between these groups.

Discussion
It has been a general conception that there are
no specific rheumatoid lesions in renal tissue
and that most renal diseases in patients with RA
can be accounted for by amyloidosis, gold
nephropathy, chronic pyelonephritis, or
analgesic induced nephropathy.3 In recent
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renal biopsy studies with electron microscopy
and immunofluorescence a mild mesangial pro-
liferative glomerulonephritis has been a common
finding in patients with RA with haematuria or

proteinuria.7-9 "

In our patients membranous glomerulo-
nephritis was strongly associated with gold or D-
penicillamine treatment, as is the general
experience.'3 Gold nephropathy has been
regarded as a prototype of membranous
glomerulonephritis,24 but it has been suggested
that mesangial glomerulonephritis is another
immune complex glomerulonephritis associated
with gold treatment.25 The association between
gold treatment and clinical renal disease was

difficult to ascertain because almost all patients
with RA in the nephropathy and control groups
had received such treatment. Interestingly, six
patients in the group with mesangial glomerulo-
pathy had not been treated with gold or D-
penicillamine, which supports the views of
Hordon et al' and Sellars et a19 that in addition
to gold or D-penicillamine treatment other
factors must contribute to renal injury in
patients with mesangial glomerulopathy with
RA.

Extra-articular manifestations of RA are

generally associated with rheumatoid factor
positivity, circulating immune complexes, and
hypocomplementaemia. In our patients there
were no differences in the occurrence of rheu-
matoid factor, circulating immune complexes,
and the concentrations of C3 and C4 between
the variousRA nephropathy groups and controls.
This suggests that in patients with RA circulat-
ing immune complexes may not play any major
part in renal injury despite the detection of
granular deposits of immunoglobulins in the
glomeruli of patients with mesangial glomerulo-
pathy and membranous glomerulonephritis. In
situ immune complex formation has been found
to be an important mechanism in the genesis of
subepithelial deposits,26 but it is not clear
whether this also applies to the subendothelial-
mesangial site.27
Low serum IgA concentrations have been

found in patients with RA with gold induced
toxic effects.28 Here no such observation was

made. The mean serum IgA concentration in
the group with membranous glomerulonephritis
was not different from that in controls. Among
the patients with mesangial glomerulopathy
there was no difference in mean serum IgA
concentration between the gold treated and
untreated groups.

In patients with mesangial glomerulopathy
and amyloidosis serum IgA and IgM concentra-
tions were significantly higher than in the
controls. High serum IgA and IgM concentra-
tions have been found in patients with RA.29-31
Serum IgM and especially IgA concentrations
have been found to be high in patients with
rapidly progressing RA.30 Pillemer et al recently
showed that total serum IgA and polymeric IgA
concentrations are raised in 23% and 11% of
patients with RA respectively.32 Immunological
similarities in patients with RA-namely, those
with mesangial glomerulopathy and amyloidosis,
are difficult to explain, but there may be
common pathogenetic factors that contribute to

the development of these two conditions. Serov
et al postulated a specific rheumatoid nephro-
pathy that may precede renal amyloidosis.33
Careful prospective follow up studies are needed
in patients with RA with mesangial glomerulo-
pathy because the natural course and signifi-
cance of the condition are unknown.

In this study high serum IgA concentrations
correlated significantly with mesangial IgA
deposits in patients with RA with mesangial
glomerulopathy. In these patients the mean
serum IgA concentration correlated positively
with the age of the patient, duration of rheuma-
toid arthritis, and non-renal extra-articular
manifestations. Possibly the high serum IgA
concentrations detected in the four patients
with IgA glomerulonephritis might have contri-
buted to their mesangial injury. Serum IgA
concentration has been found to be high in half
of the patients with idiopathic or primary IgA
glomerulonephritis.22 3"

Although the HLA-DR4 antigen has been
shown to associate strongly with IgA glomerulo-
nephritis35 36 and also with RA,37 38 only a few
associations between these two diseases have
been reported. Beaman et al described four
patients with seropositive RA and IgA
glomerulonephritis.39 Among 132 patients with
RA recently described by Sato et al, 14 had
haematuria or proteinuria, or both, and two of
these had IgA glomerulonephritis.40 In our
renal biopsy material the prevalence of IgA
glomerulonephritis was 5%, which possibly
differs little from that seen in the general
population. Sinniah found mesangial IgA
deposits in eight out of 200 consecutive
necropsies of patients who had died from
traumatic injuries.4' Similar results have also
been obtained in our own necropsy studies
(unpublished observation).

In conclusion, immunological comparison
between patients with RA with various forms of
nephropathy and those without clinical renal
disease gave negative results in most indices
studied (serum rheumatoid factor, antinuclear
antibodies, circulating immune complexes,
complement C3 and C4). The only differences
were seen in serum immunoglobulin concentra-
tions. Estimation of the prevalence and signifi-
cance of mesangial glomerulopathy and IgA
glomerulonephritis in patients with RA would
require a prospective population study in which
the findings in patients with RA were compared
with those found in controls matched for age
and sex.
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