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Renal involvement in rheumatoid arthritis
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S t r e s z c z e n i e

Choroba nerek nadal stanowi istotny problem u chorych na reumatoi-
dalne zapalenie stawów (RZS). Ograniczoną funkcję nerek stwierdza 
się u 5–50% chorych i występuje ona częściej niż w populacji ogólnej. 
W ciągu ostatnich dziesięcioleci obraz choroby nerek zmienił się dzięki 
stosowaniu wcześniejszego i bardziej agresywnego leczenia choro-
by podstawowej. Leki o działaniu nefrotoksycznym są wycofane lub 
rzadko używane. Dzięki skutecznemu zahamowaniu procesu zapal-
nego częstość występowania amyloidozy jest mniejsza, jak również 
rzadko obserwuje się inne ciężkie powikłania aktywnej choroby, takie 
jak zapalenie naczyń. Ostra niewydolność nerek występuje obecnie 
bardzo rzadko, jednak przewlekła choroba nerek nadal jest przyczyną 
zwiększonej chorobowości i śmiertelności. Badania z ostatnich lat kon-
centrują się na zależności przewlekłej choroby nerek i przewlekłych 
chorób sercowo-naczyniowych. Zależność ta wydaje się porównywal-
na do obserwowanej u chorych na cukrzycę. W artykule przedstawio-
no wyniki badań dotyczących powikłań nerkowych u chorych na RZS 
z uwzględnieniem wyników badań histopatologicznych, czynników 
ryzyka i wskaźników uszkodzenia nerek.
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S u m m a r y

Renal involvement is still a significant problem in rheumatoid ar-
thritis (RA) patients. Reduced kidney function is detected in 5–50% 
of them and is more prevalent than in the general population. 
During the last decades the picture of renal disease has changed 
due to earlier and more aggressive therapy of arthritis. Nephrotox-
ic drugs are withdrawn or used very rarely. Because of successful 
reduction of the inflammatory process, amyloidosis has become 
rare, as have other severe complications of active disease such as 
vasculitis. Acute renal failure is now very infrequent, but chronic 
kidney disease (CKD) still makes an important contribution to mor-
bidity and mortality. Recent studies are focused on the association 
between CKD and chronic cardiovascular disease (CVD). The rela-
tion appears comparable to the association observed in diabetes 
mellitus. In the article we summarize the results of studies on renal 
disease in RA, including histopathology, risk factors and markers of 
renal involvement.

A range of renal disorders were described in rheu-
matoid arthritis (RA) patients several decades ago. There 
were numerous potential causes of nephropathy in RA: 
nephrotoxicity of disease-modifying antirheumatic drugs 
(DMARDs), non-steroid anti-inflammatory (NSAID) and 
analgesic drugs, secondary disease induced by chronic 
inflammation (especially amyloidosis) and renal manifes-
tations linked to the primary disease process (predomi-
nantly mesangial glomerulonephritis). Nowadays many of 
the nephrotoxic drugs such as d-penicillamine and gold 
are no longer or very rarely used. NSAIDs are less fre-
quently prescribed in high doses and are used for short-
er periods. Amyloidosis has probably become rare as the 

earlier interventional approach has prevented long-term 
uncontrolled disease activity. However, renal involvement 
in RA continues to be one of the important causes of mor-
bidity and mortality next to cardiovascular disease and 
infections [1, 2]. It is difficult to evaluate the prevalence of 
renal involvement precisely because of the wide variety 
of diagnostic methods and different groups of examined 
patients. Reduced kidney function is detected in 5–50% 
of RA patients, and it is more prevalent than in non-RA in-
dividuals [3]. It can be partially due to comorbidities, such 
as diabetes, hypertension and atherosclerosis, which are 
more frequent than in the general population, and partial-
ly due to RA treatment or the disease itself [4, 5].
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In this article we review literature studies on renal in-
volvement in RA with the emphasis on articles published 
during the last 10 years.

Histopathological studies

A lot of earlier studies were based on histopathologi-
cal findings from biopsies or necropsies. Boers et al. [6] in 
1987 described renal abnormalities in 132 necropsied RA 
cases and found nephrosclerosis in 90%, non-specific tu-
bular changes in 41%, vasculitis with renal involvement 
in 8%, amyloidosis in 11%, membranous glomerulopathy 
in 8% (all associated with gold or d-penicillamine treat-
ment) and focal glomerular disease in 8% of samples. 
Severity of nephrosclerosis was positively related to age, 
RA duration and occurrence of hypertension, athero-
sclerosis and/or diabetes. Only 52% of the patients had 
clinically recognized renal disease before death. Makino 
et al. [7] reported an analysis of renal biopsy specimens  
from 100 RA patients with mean disease duration of ten 
years. The urinalysis of these patients revealed: protein-
uria with hematuria (50%), proteinuria only (34%) and he-
maturia only (11%). Membranous glomerulopathy (MG)  
was the most common histological finding (31%) and it 
was mostly associated with gold, d-penicillamine and 
bucillamine treatment, but the etiology of 5 cases was 
unclear. Mesangial proliferative glomerulonephritis (GN) 
was found in 21% (including IgA nephropathy in 12%), 
amyloidosis in 11%, interstitial nephritis in 9% (half of 
the cases correlated with NSAIDs usage, and the re-
mainder were associated with overlap systemic lupus 
erythematosus and Sjögren syndrome), sclerotic GN in 
4% and crescentic GN in 2%. As many as 22% of the pa-
tients showed tubulointerstitial changes (tubular atro-
phy, cell infiltration and fibrosis) and those lesions were 
more prevalent in patients with long disease duration.

In other studies the most common renal histology 
finding was mesangial proliferative GN, and it was con-
sidered to be an extra-articular manifestation of RA 
[8]. Nevertheless, the frequency of that pathology was 
shown not to be higher than in non-RA patients [9]. Kor-
pela et al. [10] studied mesangial immunofluorescence 
findings in 37 RA patients with hematuria and/or pro-
teinuria and found a significant correlation between in-
tensity of IgM deposits and serum level of IgM rheuma-
toid factor. The postulated role of IgA rheumatic factor 
in IgA nephropathy was not confirmed, but mesangial 
deposition of IgA correlated with serum IgA level and 
RA duration. Serum IgM and IgA were higher in patients 
with mesangial glomerulopathy and amyloidosis.

In a retrospective study by Helin et al. [11], 110 RA pa-
tients with clinical renal disease underwent renal biopsy. 
The predominant histopathology finding was mesangial 

GN (36%), followed by amyloidosis (30%), membranous 
nephropathy (17%), focal proliferative GN (4%), minimal 
change nephropathy (3%) and acute interstitial nephri-
tis (1%). Mesangial GN was frequently characterized by 
hematuria and deposition of IgM-containing immune 
complexes. Amyloidosis was the most frequent finding 
in patients with nephrotic syndrome, while proteinuria 
without nephritic syndrome was found in patients with 
amyloidosis, membranous and mesangial GN in almost 
equal quantities. Aggarval et al. [1] compared serum and 
urine abnormalities and results of renal biopsy in two 
groups of patients: with shorter (2–5 years) and longer 
(> 5 years) RA duration. They concluded that renal dys-
function increases with duration and severity of RA.

The prevalence of secondary AA amyloidosis in his-
tological studies was estimated to be between 5.8 and 
30% depending on the patient population and method 
of assessment [12, 13].

Kuroda et al. [14] tested 1006 consecutive RA pa-
tients for the presence of amyloidosis in gastrointesti-
nal biopsy performed between 1988 and 1997. The tests 
for amyloid deposits were positive in 7.1% of patients. 
The majority of them revealed urinary abnormalities, 
and renal biopsy confirmed amyloidosis in 91% of cas-
es. Abdominal fat biopsy showed less specificity. In an 
Indian study of 113 RA patients with disease duration  
> 5 years the prevalence of amyloidosis evaluated by pos-
itive abdominal fat biopsy and the presence of urinary  
abnormalities was approximately 7% [15]. In 121 consec-
utive Polish RA patients Wiland et al. [16] found amyloid 
fat deposits in 29% of patients; 34% of them (10% of 
the whole group) suffered from renal involvement. The 
amount of amyloid deposition in renal tissue correlated 
with renal impairment [17], while a lack of amyloid depo-
sition in the glomeruli characterized patients with stable 
renal function [18].

There are no data about the length of the preclini-
cal stage of amyloidosis. It is possible that nowadays it 
takes longer to develop clinical signs of renal amyloido-
sis than decades ago. The median time from the onset of 
arthritis to the clinically detected amyloidosis increased 
from 16 years in the 1960s to 19 years in the 1990s [19]. 
In an observational study with a mean follow-up of 4 
(1–14) years, amyloidosis diagnosed by abdominal fat bi-
opsy remained subclinical in 73% of patients [20]. Koivu-
niemi et al. [13] described autopsies of 369 RA patients 
who died between 1952 and 1991 and found amyloidosis 
in 30% of cases. Only half of those patients experienced 
proteinuria, and 37% of them were diagnosed with am-
yloidosis during life. It is possible that patients with 
amyloidosis die of other causes during that subclinical 
period, and therefore amyloidosis is more frequently de-
tected in necropsies.



Reumatologia 2014; 52/5

313Renal involvement in rheumatoid arthritis 

Small vessel vasculitis is a rare (1–5% of RA) severe 
complication of active RA, and it may affect the kidneys 
in approximately one quarter of vasculitis cases [22]. It 
may cause a necrotizing immune complex GN that re-
quires intense immunosuppression [21]. Rheumatoid 
vasculitis has been decreasing over the last decades, 
possibly as a consequence of the more aggressive treat-
ment of the disease.

Prevalence and risk factors of renal 
involvement in rheumatoid arthritis – 
laboratory findings

Despite many potential causes of renal disease in RA 
patients, data about the prevalence of renal disorders 
are limited. In a prospective study of 235 patients with 
early RA followed up for 42 months, the percentage of 
patients with proteinuria, hematuria and elevated se-
rum creatinine increased during the time of the study 
[23]. Persistent proteinuria developed in 7% of patients; 
it was mostly drug-related (gold, d-penicillamine, bucil-
lamine and, surprisingly, sulfasalazine and diclofenac) 
and reversible after discontinuation of the treatment. The 
frequency of intermittent or persistent microhematuria 
rose from 17% to 42% during the study and had no cor-
relation with drug therapy. Elevation of serum creatinine 
was observed in 6% of patients during the time of the 
study. Older age (> 50) was a risk factor for hematuria and 
drug-related proteinuria. Higher C-reactive protein (CRP) 
and erythrocyte sedimentation rate (ESR) at the study 
entry were associated with development of drug-induced 
proteinuria. NSAIDs were found to play a role in renal dys-
function in patients on diuretics or with dehydration [23].

In a 10-year observational study of early RA in 168 
patients there were only 5 cases with serious renal in-
volvement – amyloidosis in 3 and GN in 2 patients [24]. 
In a retrospective study from the Rochester Epidemi-
ology Project, the data of 609 RA patients followed up 
from 1955 to 2000 (median 12 years) were analyzed in 
terms of extra-articular lesions. Only 4 patients were di-
agnosed with GN (30-year cumulative incidence of 1.5%) 
and 3 (cumulative incidence of 0.9%) with amyloidosis 
[25]. Nevertheless, these studies were not designed to 
detect milder renal abnormalities.

Karstila et al. [26] observed 103 patients with RA 
nephropathy and 102 RA patients without nephropathy 
(all with long-standing RA) matched for age, gender and 
disease duration. After a median of 13 years (between 
1988 and 2003) chronic renal failure (defined as serum 
creatinine ≥ 100 µmol/l in women and 115 µmol/l in 
men) was present in 38% of the original nephropathy 
group and in 13.7% of controls. High creatinine levels 
(> 200 µmol/l) were most frequently found in patients 

with combined proteinuria and hematuria (57%), then 
in patients with isolated proteinuria (30%), only in 8% 
of patients with isolated hematuria and in none with 
chronic renal disease without urinary abnormalities. 
Probable or definite amyloidosis was diagnosed in 19% 
of patients in the nephropathy group and in 4% of pa-
tients in the control group. The patients who had been 
on azathioprine treatment were more likely to develop 
amyloidosis. Dialysis therapy was given to about 10% of 
patients in the nephropathy group and 2% of patients in 
the control group. There were six renal deaths, all in the 
original nephropathy group. New renal abnormalities, 
mostly mild, were detected in 28% of patients in the 
control group. The authors concluded that the course of 
the first 10–15 years of RA had determined the risk of 
development of renal complications. The study started 
in 1988; therefore the authors used creatinine serum 
concentration instead of estimated glomerular filtration 
rate (GFR), so the prevalence of renal dysfunction was 
probably underestimated.

In 1999 Sivhonen et al. [27] studied the relationship 
between RA nephropathy and mortality. In the group 
of 604 RA patients originally screened in 1988, isolated 
proteinuria was present in 4.5%, isolated hematuria in 
9%, combined hematuria and proteinuria in 1.2%, micro-
albuminuria in 5.6% and chronic renal failure in 5.8% of 
patients. All the signs of nephropathy except for isolated 
hematuria were associated with increased mortality.

In the more recent Methotrexate and Renal Insuffi-
ciency (MATRIX) study, the prevalence of kidney disease 
was evaluated in 129 consecutive RA patients. Using the 
Modification of Diet in Renal Disease (MDRD) and the 
Cockcroft-Gault (CG) formulas, the authors found kid-
ney disease in 46.3% (MDRD) to 57% (CG) of patients. 
Among these, 20% were in stage 2 and 15% (MDRD) to 
24.1% (CG) were in stage 3 of chronic kidney disease ac-
cording to the National Kidney Foundation (NKF). Pro-
teinuria was detected in 16%, hematuria in 17% and un-
infectious leucocyturia in 20% of patients [4].

In another recent study performed in England, 350 
consecutive RA patients were assessed for the presence 
of renal involvement risk factors. Fifty-three percent 
of them had mild renal impairment (GFR 60 to 90 ml/
min/1.73 m2), and 13% had moderate renal impairment 
with GFR less than 60 ml/min/1.73 m2. There were sig-
nificant associations between GFR and age, RA duration, 
systolic blood pressure, total cholesterol, triglycerides, 
insulin resistance and serum uric acid. Uric acid had the 
most powerful association with renal dysfunction, but 
only in patients with renal impairment (r = –0.45). There 
was no association of renal involvement with disease 
activity and use of anti-inflammatory drugs or DMARDs 
(in that study mostly methotrexate). The authors sug-
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gest that serial measurements of serum uric acid con-
centration could serve as a marker of early GFR chang-
es in RA patients [28]. The suggestions from that study 
have been confirmed by other authors.

In 2010 Daoussis et al. [29] analyzed 400 consecu-
tive RA patients in terms of the relation between renal 
function and the signs of metabolic syndrome: hyper-
tension, hyperlipidemia, obesity and insulin resistance. 
There were 220 (55%) patients with GFR between 60 
and 90 ml/min/1.73 m2, 47 (11.5%) patients with GFR 
less than 60, and only 4 (1%) patients with severe renal 
impairment (GFR < 30). The researchers found that GFR 
deterioration was strongly associated with age, disease 
duration and extra-articular disease manifestations (ex-
cept for nodules and sicca syndrome). A strong negative 
correlation of GFR with hypertension, lipid profile (total 
cholesterol and triglycerides), insulin resistance and 
serum uric acid was also observed. Moreover, chronic 
cardiovascular disease (CVD) defined as the presence of 
coronary heart disease, cerebrovascular accident or pe-
ripheral vascular disease was negatively correlated with 
GFR. There was no significant association between dis-
ease activity, inflammatory markers, RA treatment and 
GFR. Similar results have been obtained by Haroon et al 
[30], who found a statistically significant correlation be-
tween disease duration, presence of CVD, high CRP and 
chronic kidney disease (CKD). The association between 
CVD and CKD remained significant after adjusting for 
age, gender, duration of arthritis and CRP.

In the ongoing prospective cohort CARRÉ study, the 
patients who experienced CV events had significantly 
lower GFR than other RA patients. The authors calculat-
ed that the decrease in estimated GFR (MDRD) of 5 ml/
min portends a yearly increase of CVD risk of 11%. Ad-
ditional adjustment for age, gender, traditional CV risk 
factors and RA-related factors did not change the asso-
ciation. The relationship was stronger than in the gen-
eral population and similar to the association observed 
in diabetes mellitus [31]. In 813 patients with RA and 813 
non-RA individuals (mean age 56 ±16 years) the 20-year 
cumulative incidence of reduced kidney function was 
higher in patients with RA compared with non-RA par-
ticipants (25% vs. 20%, p = 0.03). The presence of CVD 
at baseline and elevated erythrocyte sedimentation rate 
in patients with RA was associated with increased risk 
of eGFR < 60 ml/min/1.73 m2, and conversely a deeper 
reduction in GFR (eGFR < 45 ml/min/1.73 m2) was asso-
ciated with increased risk of CVD [3].

Markers of renal involvement

Kidney injury may not be apparent in terms of signs 
and symptoms, so functional parameters are used to 

detect it. Serum creatinine is the most commonly used 
parameter for renal excretory function. The estimated 
GFR defines the stage of CKD [32]. Unfortunately, the 
MDRD and CG formulas used for GFR prediction may 
underestimate renal function in RA patients [33]. This is 
attributed to loss of muscle mass and because of it cre-
atinine production [34]. The concentration of serum cys-
tatin C is mainly determined by GFR and is independent 
of age, gender and muscle mass; therefore some authors 
tried to use serum cystatin C measurements. It worked 
better than serum creatinine [35] but worse than MDRD 
and CG formulas as an indicator of renal failure in RA 
[36]. Urinalysis is the other routinely performed screen-
ing examination. The presence of proteinuria and/or 
hematuria may indicate nephropathy regardless of GFR. 
Proteinuria may originate from glomerular or tubuloint-
erstitial damage; it can also be caused by overflow of 
serum proteins, so it is important to distinguish albumin 
secretion (glomerular disease) from other proteins (pro-
tein overflow or tubular disease). Formerly the 24-hour 
urine collection had been performed for assessment of 
the quantity of proteinuria, but the urinary protein/cre-
atinine ratio or albumin/creatinine ratio is more suitable 
and nowadays more often used in practice [22].

In 1999 Niederstadt et al. [37] examined the prev-
alence of nephropathy in 44 consecutive RA (patients 
with amyloidosis excluded) and 46 osteoarthritis (OA) 
patients by measurement of marker proteins for glomer-
ular (albumin and immunoglobulin G) and tubular dam-
age (α1-microglobulin) in 24-hour urine samples. Patho-
logical proteinuria (defined as urine albumin > 25 mg/l 
and α1-microglobulin > 14 mg/l) was found in 24 (55%) 
RA patients, and the possible cause (such as nephrotox-
ic drugs) was not identified in 75% of them. Tubular pro-
teinuria occurred in 15 (36%) of patients. Impaired renal 
function was seen in only two patients.

The other markers of renal damage that had been 
studied in RA patients were: N-acetyl-glucosaminidase 
(NAG) and β2-microglobulin. N-acetyl-glucosaminidase 
is a simple and sensitive test of tubular damage used as 
an early sign of renal graft rejection. In two earlier stud-
ies, an abnormally raised urinary NAG was detected in  
8 of 20 untreated RA patients and rising of NAG excretion 
was correlated with disease activity, suggesting that the 
inflammatory process affects renal function [38]. Wiland 
et al. [39] described a decrease in the incidence (from 
71.4% to 47.6% of patients) of elevated NAG values in RA 
patients in the course of low-dose methotrexate treat-
ment, which can be attributable to reduction of inflam-
mation. In a quite recent study on 35 untreated early RA 
patients and 35 non-RA controls, the authors found NAG 
enzymuria in 13 and microalbuminuria in 4 RA patients, 
and concluded that NAG is a sensitive marker of asymp-
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tomatic renal lesions in early RA [40]. Beta-2-microglob-
ulin is a marker of renal proximal tubular dysfunction. 
Viergever et al. [41] found elevation of β2-microglobulin 
serum concentration in 44% and urine excretion in 19% 
of 101 RA patients. This correlated with a more severe 
RA and the presence of extra-articular disease manifes-
tation.

The presence of microalbuminuria (MA) in RA pa-
tients has been investigated in a number of studies. 
Most of them suggest that MA is relatively common in 
RA patients; however, the implication of this phenome-
non is still a matter of debate.

In two studies conducted 18 and 17 years ago, this 
abnormality was found in 27.7% of RA patients (after 
excluding those with previous renal disease, diabetes 
and hypertension) [42, 43]. Most of the cases were prob-
ably due to gold and d-penicillamine treatment. Mpofu 
et al. [44] in 2004 described MA in only 7.7% of RA pa-
tients (similarly: renal disease, diabetes and hyperten-
sion excluded). The results were comparable to control 
groups reported in other MA studies, but the majority of 
the patients were on effective methotrexate treatment. 
A study done in 2002 found a prevalence of 30% com-
pared to 5% of controls [45].

In a recent study, Verma et al. [46] compared 100 
RA patients (the same exclusion criteria as mentioned 
above) with 100 gender- and age-matched controls. The 
relative frequency of MA was 26% vs. 4%, and the me-
dian frequency of MA was significantly greater than in 
controls.

Microalbuminuria significantly correlated with indi-
ces of inflammation, disease duration and number of 
joints involved. The authors suggest that urinary albu-
min excretion reflects a systemic reaction in the acute 
phase response. Unfortunately, the authors did not pro-
vide detailed information about ongoing RA treatment. 
Another study conducted by Daoussis et al. [47] was de-
signed to assess factors associated with MA, especial-
ly CVD and metabolic syndrome. The study comprised 
337 consecutive RA patients, most of them on DMARD 
treatment. Methotrexate was the most widely used 
drug (57.9%), followed by sulfasalazine (29.4%). Only 
2 patients were taking cyclosporine, and there were no 
patients on gold or d-penicillamine. The majority of pa-
tients (70%) suffered from hypertension, and 9.2% were 
diabetic. Taking into account these factors, MA was de-
tected in a small part (11.9%) of the whole group and 
in 3.1% of non-diabetic and non-hypertensive patients. 
Renal function was not significantly different between 
normoalbuminuric and microalbuminuric patients. Hy-
pertension, insulin resistance and diabetes were more 
prevalent among albuminuric patients. In a multivari-
able analysis, MA patients had twofold increased likeli-

hood of having metabolic syndrome after adjusting for 
age and gender. There was no association with disease 
activity and treatment. In a cross-sectional study aimed 
at evaluating organ damage associated with cardiovas-
cular risk in RA patients without CVD diagnosis, Panou-
las et al. [48] found MA in 12% of 251 patients. There 
were significant associations with age, hypertension 
and diabetes but not with RA treatment. The authors 
suggest an association between tumor necrosis factor α 
(TNF-α) secretion and organ damage (heart, kidney) on 
the basis of a population-based study. In the aforemen-
tioned study conducted by Sihvonen et al. [27], microal-
buminuria predicted increased mortality in RA patients 
with a hazard ratio of 2.77. The majority of microalbu-
minuric patients (63%) died of cardiovascular disease, 
and only a small minority had amyloidosis.

Rheumatoid arthritis treatment and renal 
involvement

Treatment strategies in RA have significantly 
changed in the past decade. The usage of strictly neph-
rotoxic drugs is limited. Early and aggressive therapeutic 
intervention results in better outcomes. Recent studies 
mentioned above showed that kidney damage in RA pa-
tients is nowadays mostly associated with age, disease 
duration (persistent inflammation) and comorbidities 
(hypertension, diabetes) leading to premature athero-
sclerosis. It seems that aggressive RA treatment should 
prevent not only joint damage but also kidney impair-
ment.

On the other hand, it is reported that 18% of rheu-
matology clinic patients have a GFR of 60 ml/min or 
less, and it is likely that some patients with RA will have 
concomitant renal involvement [22]. Such individuals 
should be regarded as high risk for cardiovascular com-
plications. Several drugs cannot be used in CKD patients 
or should be used in caution.

NSAIDs are drugs which can cause deterioration of 
kidney function, particularly in older patients, those with 
CKD (especially diabetic and hypertension nephropathy) 
and/or heart failure. NSAID-induced nephrotoxicity in-
cludes acute tubular necrosis, acute tubulointerstitial ne-
phritis, glomerulonephritis, renal papillary necrosis, salt 
and water retention, hypertension, hyperkalemia and 
hyporeninaemic hypoaldosteronism [49]. Nevertheless, 
literature data on NSAID usage in RA patients demon-
strated that this treatment appeared quite safe, but the 
number and quality of studies are limited. In a Cochrane 
review [50] performed in 2010, there were 17 studies 
which included RA patients using methotrexate with 
various NSAIDs, assessed in terms of adverse effects. In 
only one study was the long-term effect of NSAIDs on 



Reumatologia 2014; 52/5

316 Anna Raczkiewicz, Zbigniew Nowak, Witold Tłustochowicz

renal function assessed, and no significant renal impair-
ment was found. Another study demonstrated that a 2 g  
daily dose of aspirin induced partially reversible renal 
impairment [51]. The authors of the review concluded 
that NSAID use with methotrexate appeared to be safe 
provided appropriate monitoring had been performed. 
In a retrospective study on 99 RA patients, Pathan et al. 
[49] found 27.7% incidence of reversible renal insuffi-
ciency during a two-year follow-up of NSAID treatment. 
Interestingly, a recent national cohort study in Danish 
RA patients showed that cardiovascular risk associated 
with NSAID use was significantly lower than in non-RA 
individuals [52].

Cyclosporine A (CSA) is another potentially nephro-
toxic drug. Cyclosporine A causes vasoconstriction of 
glomerular arterioles and, as a result, a reduction in re-
nal blood flow and GFR. Prolonged therapy can cause ob-
literative arteriolopathy, tubular atrophy and progressive 
renal impairment [22]. Cyclosporine A is contraindicated 
in RA patients with renal dysfunction. In the European 
League Against Rheumatism (EULAR) 2013 recommen-
dations, CSA can be used only in rare, exceptional situa-
tions in RA patients [53].

Methotrexate (MTX) is commonly used as a first-
line agent in RA treatment. About 90% of the absorbed 
MTX is excreted unchanged by glomerular filtration and 
proximal tubular excretion. Direct renal toxicity of MTX 
occurs very rarely, but diminished excretion due to re-
nal failure increases the risk of non-renal toxicity, mostly 
bone marrow suppression [4]. The elimination half-life 
of MTX rises from 3–8 h in patients with normal renal 
function to as long as 120 h in patients undergoing peri-
toneal dialysis. The use of MTX in such patients, even at 
very low doses (2.5 mg weekly), may have severe con-
sequences. There are several case reports about pancy-
topenia in patients on low-dose methotrexate and he-
modialysis; some of them died [54]. Methotrexate is not 
recommended in patients with GFR < 15 ml/min/1.73 m2. 
In patients with GFR between 15 and 60 ml/min/1.73 m2 
the initial dose range is 2.5–7.5 mg once a week and may 
be increased up to half of the maximal dose [4].

Antimalarial drugs and sulfasalazine are only partial-
ly excreted by the kidneys, and dose reduction is needed 
at GFR < 50 ml/min/1.73 m2 [22].

Tumor necrosis factor α blockers appear to be safe 
in patients with renal impairment and may be an alter-
native treatment option in patients with end-stage renal 
disease on hemodialysis. Their metabolism seems not 
to be influenced by renal function [55]. There are some 
case reports about successful treatment of arthritis 
in patients undergoing hemodialysis with infliximab, 
etanercept and adalimumab, but the data about effi-
cacy and safety are limited [54, 56]. Additionally there 

are some reports about the efficacy of TNF antagonists 
in renal amyloidosis. Treatment of 14 patients with AA 
amyloidosis with etanercept resulted in a decrease of 
proteinuria and improvement of serum albumin concen-
tration accompanied by a fall of serum amyloid A levels 
[57]. In 4 patients treated with infliximab and concomi-
tant MTX, creatine clearance did not change significant-
ly over 8 years, and progressive decline of proteinuria 
was observed [58]. On the other hand, there are rare 
cases of TNF antagonists causing GN, sometimes with 
acute renal insufficiency [59, 60].

Conclusions
The modern treatment approach helps to avoid se-

rious renal complications in the majority of RA patients, 
but despite changes in treatment strategies and devel-
opment of new DMARDs, renal disease is still more prev-
alent in RA than in the general population. The picture of 
renal involvement in RA evolved to a more chronic pro-
cess, associated mostly with cardiovascular risk factors 
and persistent inflammation.

Rheumatoid arthritis patients should be routinely 
monitored for the presence of renal disease. If persistent 
urine abnormalities are found, the patient should be 
referred to a nephrologist for further diagnosis. Rheu-
matologists should be aware of concomitant CKD in RA 
patients and adjust therapeutic methods to renal func-
tion. We should take special care of NSAID users in older 
age and patients with coexisting diabetes, hypertension 
or heart disease, because they are the most exposed to 
NSAID nephrotoxicity.

The authors declare no conflict of interest.
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