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Abstract
Objectives-To assess (a) the prevalence
of microalbuminuria in patients with
rheumatoid arthritis, (b) the association
between urinary albumin excretion and
disease activity as estimated by the
erythrocyte sedimentation rate and C
reactive protein (CRP), and (c) the
association between urinary albumin
excretion and treatment with antirheumatic drugs.
Methods-Sixty five patients with
rheumatoid arthritis attending two
rheumatology clinics were compared with
51 control subjects matched by age and
sex. The controls consisted of 20 healthy
subjects, 16 patients with osteoarthritis
and 15 with non-articular rheumatism.
Patients with hypertension, diabetes
mellitus, or evidence of previous renal
disease were not included. Urinary
albumin was assayed by inumunoturbidimetry in random urine samples on
two occasions within seven months. The
results were expressed as the ratio of
urinary albumin to urinary creatinine
ratio. Disease activity was assessed by the
erythrocyte sedimentation rate and CRP.
A drug history for the year before entry to
the study was obtained for each patient.
Results-Urinary albumin to creatinine
ratio in patients with rheumatoid arthritis
was significantly greater than in controls
(p <0.01). Microalbuminuria (urinary
albumin to creatinine ratio 3-30 mg/mmol
in either or both urine samples) was
present in 27.7% of patients with
rheumatoid arthritis and 7-8% of the
control subjects. A significant relation
was noted between urinary albumin to
creatinine ratio and CRP, and the
duration of disease. The number of
patients treated with either gold or
penicillamine was significantly greater in
patients with microalbuminuria than in
patients with normoalbuminuria.
Conclusions-Microalbuminuria is frequently present in patients with
rheumatoid arthritis. Treatment with gold
and penicillamine seems to increase the
risk of developing microalbuminuria.
Urinary albumin measured by immunochemical methods is a simple and
sensitive test to detect early subclinical
renal dysfunction and drug induced renal
damage in rheumatoid arthritis. Urinary
albumin excretion was found to be
significantly correlated with CRP and

may be a sensitive indicator of disease
activity in patients with rheumatoid
arthritis.
(Ann Rheum Dis 1995; 54: 189-192)

Microalbuminuria has been defined as an
increased excretion of albumin above the
reference range for healthy subjects which is
undetectable by dipstick testing.' It is
associated with a generalised vascular damage
in patients with diabetes mellitus and is a
predictor of diabetic nephropathy.2 3 In nondiabetic populations, microalbuminuria has
been found with a prevalence ranging from
6.3% to 13%.4 Further longitudinal studies
are required to elucidate the long term
renal prognosis in non-diabetic subjects with
the condition. However, increased urinary
albumin excretion is associated with hypertension, cardiovascular disease, and increased
mortality rate,5-7 and has also been reported
in patients with rheumatic diseases other
than rheumatoid arthritis (RA), such as
systemic lupus erythematosus8 9 and systemic
sclerosis. '0
In patients with RA there is a high
prevalence of renal impairment, with evidence
of reduced glomerular filtration and tubular
function.""-13 Various morphological findings
in the kidneys have been described" 14 15 and
renal disease is presumed to be a frequent
cause of death in RA.'6 '7 It would be useful,
therefore, to identify those at risk of developing
clinical nephropathy, and sensitive measures of
renal function should be available. In RA,
glomerular proteinuria has been considered as
a complication of advanced disease caused by
the direct effects of the disease on the kidney,
or the action of nephrotoxic drugs, or both.
However, subclinical renal dysfunction is not
uncommon in RA, and many of these patients
with incipient nephropathy are not detected
by routine laboratory tests such as assays
for urine total protein or Albustix.1' "9 The
advent of assays sensitive and specific for
urinary albumin has enabled the detection of
glomerular abnormalities at an earlier stage in
patients without clinical renal involvement.20
Patients at risk of developing renal dysfunction
might therefore be detected earlier by the
appearance of microalbuminuria. Furthermore, increased urinary excretion of albumin
may reflect not only glomerular disease, but
also the inflammatory state and disease
activity. The aim of the present study was to
evaluate the frequency of microalbuminuria in
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patients with RA in order to establish a reliable Table 2 Prevalence of microalbuminunia in patients with
method for an accurate assessment of RA and controls
subclinical renal dysfunction.
Microalbuminuria present
Group

Table 1 Characteristics of RA and control subjects
RA

No of patients
Female/male ratio

Age (years)
Blood pressure (mm Hg)
Systolic
Diastolic
Serum creatinine (,umol/l)
Mean values (SD).

65
2-3
63-4 (11-3)
138 (13)
78 (6)
94 (19)

Controls
51
2-2
61-8 (11-7)
131 (10)
75 (5)
84 (16)

RA
65)
Controls (n = 51)

One or both samples

Neither sample

18 (27/7%)
4 (788%)

47 (72 3%)
47 (92 2%)

3-30 mg/mmol in either or both of the urine

samples.23 x2 was used for the comparison of
proportions. p less than 0 05 was considered
significant. Ethical approval was obtained from
the Copenhagen Research Ethics Committee,
and patients gave their informed consent
before entering the study.

Results
The prevalence

of microalbuminuria
(albumin:creatinine ratio 3-30 mg/mmol in
either or both urine samples) differed
significantly between patients with RA and
controls (27X7% v 7-8%; p < 001) (table 2).
None of the urine samples exceeded the upper
limit of the range defined as microalbuminuria.
The median value of albumin:creatinine ratio
in RA patients was significantly greater than
that in controls (2X83 v 2-28; p < 001, 95%
confidence limits of median difference 026 to
1 54). There was no significant difference in
albumin:creatinine ratio between the three
control subgroups (2<16 v 2-47 v 2-27; p < 0 1),
but that between the two urine samples
was significantly correlated (p < 0001); the
median ratio did not differ between men and
women in RA patients (p < 0 1) and control
groups (p < 0 2). The albumin:creatinine ratio
was not significantly associated with age
(p < 0 1). Patients with microalbuminuria had
a significantly greater median duration of RA
than the group with normal albumin:creatinine
ratio (1 1-2 v 7-8 years; p < 0001).
Median values (ranges) for the measures
of rheumatoid disease activity were 112
(16-1615) nmol/l for CRP and 19 (3-88) mm/
1st h for ESR. CRP was significantly correlated
with urinary albumin:creatinine ratio (figure),
but no significant relation was found between
ESR and the ratio (figure). The majority of the
RA patients was exposed to both NSAIDs
and DMARDs (table 3). The frequency of
treatment with gold and penicillamine was
significantly greater in patients with microalbuminuria than in patients with normal
urinary excretion of albumin. Sixty one percent
of patients with microalbuminuria were treated
with either gold or penicillamine. Microalbuminuria was demonstrated in 58% of
patients exposed to gold or penicillamine and
Table 3 Urinary albumin excretion in RA patients related to
drug therapy in the year before time of study
Nonnoalbuminuria Microalbuminuria
p
(%/6) (n=18)
(%/6) (n=47)
NSAIDs
Gold
Penicillamine

Methotrexate
Sulphasalazine
Hydroxychloroquine
Azathioprine

76-6
8-5
8-5

77-8

12-8

11 1
11 1
5-6
0

17-0
8-5
21

33-3

27-8

NS
0 01
0 04

NS
NS
NS
NS
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Patients and methods
Sixty five patients (44 female) aged 23-82
years (mean 63<4 years) with RA, and 51
controls attending two specialised outpatient
clinics of rheumatology were examined. All RA
patients fulfilled the ARA 1987 revised
criteria.2' They were selected by the criteria of
serum creatinine in the normal range (less than
120 ,umol/l) and no evidence of previous renal
disease. Patients with known past or present
hypertension, congestive heart failure, or
diabetes mellitus were not included. The
controls also met the criteria and were matched
by age and gender (table 1). They comprised
20 (39.2%) healthy subjects, 16 (31-4%)
patients with osteoarthritis, and 15 (29.4%)
with non-articular rheumatism.
Random urine samples were collected from
all patients during routine assessment on two
occasions within seven months (mean 3-2
months). Urine specimens were collected in
the morning, but not at a fixed time. On the
same occasions blood was taken and disease
activity assessed by measuring erythrocyte
sedimentation rate (ESR) (Westergren) and
C reactive protein (CRP). A drug history
was obtained from each patient. All nonsteroidal anti-inflammatory drugs (NSAIDs)
and disease modifying antirheumatic drugs
(DMARDs) prescribed during the year before
entry to the study were noted.
Urinary albumin was assayed by
immunoturbidimetry using rabbit anti-human
albumin (Dakopatts A/S, DK) and a Cobas
Mira discretionary analyser (F HoffmanLa Roche & Co. Ltd, Diagnostica, Basle,
Switzerland).22 Urinary creatinine was
measured by an end point Jaffe reaction. For
standardisation of urine concentration, urinary
albumin was expressed as the ratio of urinary
albumin to urinary creatinine (mg/mmol).
Urine samples positive to Labstix (Ames) for
glucose, protein, blood, leucocytes, or nitrites
were rejected.
The variables were calculated as the average
of the two samples collected in each patient.
Since the data studied were not normally
distributed, non-parametric methods were
applied. For unpaired data, analyses were
performed with the Mann-Whitney test.
Correlations were evaluated using Spearman's
rank correlation coefficient (r). Subjects
were classified as having microalbuminuria
if they had an albumin:creatinine ratio of

(n =
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Figure 1 Correlations between albumin:creatinine ratio and markers of disease activity estimated by C reactive protein
(CRP) (A) and erythrocyte sedimentation rate (ESR) (B) in RA patients (n = 65).

21% of patients treated with other DMARDs.
There was no difference in treatment with
NSAIDs between patients with normal urinary
albumin and those with microalbuminuria.
Discussion
Patients with RA are at risk of developing renal
complications24 25 and proteinuria increases
the mortality rate.26 It is therefore of crucial
importance to have a sensitive method for
reliable measurement of renal dysfunction in
clinical practice. Our report confirms the
presence of pathological albuminuria in many
RA patients without a history of renal dysfunction, hypertension, or diabetes mellitus.
Our findings are consistent with earlier reports
concerning subclinical renal dysfunction in
RA 12 27
Renal involvement may remain unnoticed
for a long period in a reversible subclinical
stage and should be detected as early as
possible.25 Routine measures for renal function
such as assays for urine total protein, urine
dipstick testing, urine cytology, and serum
creatinine may not reflect the renal changes
until severe renal damage has occurred. In our
study, all patients with microalbuminuria had
a normal serum creatinine concentration and
gave a negative result with Albustix. Because of
the availability of sensitive and specific
immunological assays for urine albumin, it is
now possible to detect glomerular dysfunction
at an early stage. Urinary albumin measured by
immunoturbidimetry or other immunochemical methods is a simple and sensitive test
of early subclinical renal damage.20
Some studies have favoured the possibility of
a renal lesion specific to rheumatoid disease
itself,'2 28 29 but it seems most likely that the
combined influence of drugs, RA itself, and
other conditions unrelated to RA (for example
diabetes mellitus, hypertension, infection) are
responsible for most cases of severe renal
dysfunction. The majority of antirheumatic
drugs have been documented to affect

glomerular and tubular function.30 31 Renal
function impairment resulting from treatment
with antirheumatic drugs may be underestimated, as it is often asymptomatic.3' If
adverse renal effects are to be reduced to a
minimum, sensitive tests of renal function
should be available. Testing for microalbuminuria is a simple screening procedure in
patients treated with nephrotoxic drugs. The
method could be used to detect early renal
dysfunction and monitor patients at risk,
especially those who require therapy with drugs
which are nephrotoxic, providing an accurate
clinical assessment of glomerular function and
a rational therapeutic approach.
In the present study, most patients were
treated with NSAIDs, often combined with
DMARDs. Treatment with penicillamine and
gold was associated significantly with microalbuminuria. These findings are consistent
with other studies suggesting that these drugs
are important contributors to proteinuria and
microalbuminuria in patients with RA.32
Because of the complexity of rheumatoid drug
histories, it is difficult to correlate results with
individual drug treatments and only a few of
the patients in our study did not receive
antirheumatic drugs. We cannot, therefore,
conclude from our results if microalbuminuria
is solely a drug induced side effect.
It has been suggested that changes in renal
permeability to plasma proteins reflect
increased systemic vascular permeability in
acute inflammatory conditions.33 Thus the
urinary excretion of albumin may reflect a
systemic reaction in the acute phase response.34
In our study a highly significant correlation
between CRP and urinary excretion of albumin
was demonstrated. However, the correlation
with ESR was not significant. The latter is
partially explained by some patients with
normoalbuminuria who had increased values
of ESR for reasons other than RA; it may also
reflect a low sensitivity of ESR as a marker of
disease activity. Microalbuminuria was
associated with the duration of disease. The
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possible correlation between urinary excretion
of albumin, disease activity, and duration of
RA may be explained in two ways: either severe
and long standing RA tends to affect the
kidneys and the systemic vascular permeability
more, or patients with more severe and long
standing disease receive more nephrotoxic
treatment. Urine analyses reflecting renal
tubular function have been shown to correlate
with disease activity in RA. " We have found an
association between urinary excretion of
albumin and CRP, but further investigations
are required using more sensitive indicators of
disease activity.
In conclusion, microalbuminuria and subclinical renal damage are frequent in RA,
particularly in those with long standing disease.
A subclinical renal involvement may not be
revealed by routine laboratory tests such as
serum creatinine. Our results suggest that
microalbuminuria is a more sensitive predictor
of renal dysfunction in patients at risk. Its
measurement may serve as a useful tool for the
management of patients with RA but without
clinical nephropathy. However, the long
term renal prognosis in patients with
microalbuminuria requires clarification in
longitudinal studies. We believe that in the
majority of patients with microalbuminuria in
RA, the problem is reversible and rarely
develops to end stage renal failure. The effects
of many antirheumatic drugs on glomerular
and tubular function can be of clinical
importance and should be monitored with
sensitive methods. We recommend immunological methods measuring urinary excretion of
albumin as a routine procedure to detect
glomerular involvement in its initial phase in
order to devise the most appropriate treatment
in patients with RA. Further studies are
recommended to clarify a possible association
between urinary excretion of albumin and
disease activity, and to evaluate microalbuminuria as an indicator of the long term
prognosis in RA.

