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Abstract

Chronic kidney disease (CKD) affects an estimated 15% of all adults 
in Central Europe. Those affected are at high risk of cardiovascular 
disease and death. Inflammatory rheumatic systemic diseases mani-
fest themselves extra-articularly with varying frequency. This article 
summarized the prevalence and pathogenetic mechanisms of CKD in 
rheumatic systemic diseases. The following databases were searched 
for references: PubMed, Web of Science, Cochrane Library, Scopus. 
The search period spanned from 1975 to 2025. Kidney involvement 
is almost always present in systemic lupus erythematosus and cer-
tain types of systemic vasculitis. In the context of rheumatic diseases, 
there are additional mechanisms that can contribute to enhancing the 
functional and structural integrity of the kidneys. These mechanisms 
include inflammation and an increase in cardiovascular risk. The 
prevalence of CKD is disproportionately high in certain entities of 
the rheumatic form. Given the disproportionately high prevalence of 
CKD in relevant entities of the inflammatory rheumatic group and the 
associated increase in the risk of cardiovascular disease and death, 
CKD screening should be an integral part of the care of affected pa-
tients.

Keywords: CKD; Rheumatic diseases; DMARD therapy; Cardiovas-
cular risk; Inflammation

Introduction

Approximately 10-15% of all adults in Germany are affected 

by chronic kidney disease (CKD), with the risk increasing with 
age [1]. The main causes are diabetes mellitus and arterial hy-
pertension, but numerous other specific kidney diseases may 
also be involved. CKD patients are at the highest risk of car-
diovascular complications and premature death [2], a correla-
tion that was already very convincingly demonstrated in 2004 
[3]. Autoimmune-mediated inflammatory rheumatic diseases 
are further subdivided into four major categories: rheumatoid 
arthritis (RA), seronegative spondyloarthropathies, autoim-
mune connective tissue diseases (previously known for many 
years as collagenoses), and vasculitides. Metabolic arthropa-
thies can also be categorized as rheumatic disorders, with the 
most notable examples being gout and joint manifestations of 
hemochromatosis.

Certain diseases are characterized by systemic manifesta-
tions that extend beyond the joints. While direct involvement 
of the heart, kidneys, central or peripheral nervous system is 
rare or even uncommon in RA [4-6] or seronegative spondy-
loarthropathies [7], such manifestations significantly compli-
cate the course of the disease in other cases. Patients diagnosed 
with systemic lupus erythematosus (SLE) [8] or antineutrophil 
cytoplasmic antibody (ANCA)-associated vasculitis (AAV) 
[9] face a heightened risk of developing renal, neurological, 
and cardiac complications as a direct result of the autoimmune 
inflammatory process. Kidney involvement can lead to a wide 
range of complications, including asymptomatic manifesta-
tions and mild functional disorders, such as those affecting the 
renal tubules. Furthermore, two major syndromes of nephrol-
ogy medicine can develop: acute kidney injury (AKI) [10] and 
CKD [2]. It has been demonstrated that both syndromes may 
also result from medications used to control disease activity 
and progression. Finally, inflammatory autoimmune disorders 
have been associated with an increased risk of AKI and CKD 
via additive mechanisms, which refers to processes beyond the 
disease-associated tissue damage or treatment. Approximately 
18% of patients attending rheumatology clinics were found to 
have a glomerular filtration rate (GFR) of 60 mL/min or less 
[11], compared to the known prevalence of 10-15% in the gen-
eral population in central Europe [1].

This review article will provide a comprehensive sum-
mary of the epidemiology of CKD in autoimmune-mediated 
inflammatory rheumatic diseases. The discussion will include 
the underlying mechanisms responsible for the development of 
CKD, both in relation to the diseases themselves and in terms 
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of additive mechanisms. However, it is important to note that 
the renal side effects of therapeutic agents, particularly non-
steroidal anti-inflammatory drugs (NSAIDs), will not be cov-
ered in this article.

Methods

The following databases were searched for references: Pub-
Med, Web of Science, Cochrane Library, and Scopus. The pe-
riod spanned from 1975 until 2025. The following search terms 
were applied in variable combinations: “CKD”, “chronic kidney 
disease”, “chronic kidney failure, “rheumatoid arthritis”, “RA”, 
“spondylarthritis”, “seronegative spondylarthritis”, “SpA”, “an-
kylosing spondylitis”, “AS”, “psoriatic arthritis”, “PsA”, “col-
lagenoses”, “systemic lupus erythematosus”, “SLE”, “Sjogren’s 
syndrome”, “SS”, “idiopathic inflammatory myopathy”, “IIM”, 
“systemic sclerosis”, “SSc”, “mixed connective tissue disease”, 
“MCTD”, “vasculitides”, “AAV”, “ANCA-associated vasculi-
tis”, “IgA-vasculitis”, “cryoglobulinemia”, “glomerulonephri-
tis”, “inflammatory activity”, “systemic inflammation”, “car-
diovascular risk”, “cardiovascular morbidity”, “cardiovascular 
mortality”.

CKD - Definition, Epidemiology and Outcomes

In 2024, the updated version of the KDIGO 2024 Clinical Prac-
tice Guideline for the Evaluation and Management of Chronic 
Kidney Disease was published [2]. Compared to the previous 
edition of 2012 [12], the definition of the syndrome has not 
been significantly changed. It focuses on two main categories: 
1) a sustained (more than 3 months) reduction in the estimated 
glomerular filtration rate (eGFR); and/or 2) any other indicator 
of renal structural damage, provided that such an indicator must 
also be present for at least 3 months. The structural damage 
can be indicated by increased protein loss in the urine, patho-
logical sediment findings, or histological findings of chronic 
organ damage, or other factors. The two parameters eGFR 
(according to CKD-EPI [13]) and albuminuria are of funda-
mental prognostic importance. The risk for significant clinical 
endpoints increases disproportionately with increasing eGFR 
reduction and increasing albumin loss. Endpoints include cat-
egories such as heart attack, stroke, cardiovascular death, new 
dialysis requirement and others. The correlation also explains 
the high medical relevance of the topic: CKD is one of the most 
potent cardiovascular risk factors of all [3]. A primary reason 
is that other major cardiovascular risk factors, including dia-
betes mellitus and arterial hypertension, act as causal factors 
in CKD and are often present before a CKD diagnosis. CKD-
related water and sodium retention can contribute to elevated 
blood pressure. Independent of these hemodynamic effects, 
the uremic environment resulting from reduced renal excretory 
function has been identified as an inducer of endothelial dys-
function (ED), which is an early step in atherogenesis. ED re-
fers to widespread impairment of the endothelium and occurs 
in CKD due to the accumulation of various endothelium-toxic 
metabolites and generally increased inflammation. Addition-

ally, CKD-mineral bone disorder (CKD-MBD) is associated 
with proatherogenic changes, partially due to rising concentra-
tions of fibroblast growth factor-23 (FGF-23) and higher levels 
of calcium phosphate products in the blood. The mechanistic 
complexity of the heightened cardiovascular risk observed in 
CKD can only be briefly outlined here.

Worldwide, diabetes mellitus is the main cause of CKD, 
followed by arterial hypertension [14]. In Central Europe, 
CKD affects approximately 10-15% of adults [1], with the av-
erage loss of life years due to the syndrome increasing with 
age. The Global Burden of Disease Study provides very de-
tailed data on the epidemiological situation of CKD globally. 
This survey was initiated more than 30 years ago with the aim 
of collecting data on the frequency and outcome of a variety of 
diseases across the planet that are as accurate as possible [15]). 
In 2020, Bikbov et al [16] published an extremely compre-
hensive article on the burden of CKD, with data from 1990 to 
2017. The article documented global prevalence rates of CKD, 
ranging from 5,243 (Andorra) to 14,399 per 100,000 inhabit-
ants annually (Fiji Islands) [16]. The authors also demonstrat-
ed the substantial loss of life years due to CKD across various 
age groups. As age increases, the loss of years initially rises 
disproportionately. However, in the highest age categories (85 
and older), the loss curve flattens out to a certain extent, which 
is understandable. In summary, CKD remains one of the two 
major nephrological problem areas worldwide.

Autoimmune-Mediated Inflammatory Rheumat-
ic Diseases - Outline

The two most prevalent illnesses are RA (average onset age 
(aoa): 30-60 years [17, 18]) and seronegative spondyloarthri-
tis (SpA) [19], the latter represented by several entities such 
as ankylosing spondylitis (AS) (aoa: 26 years [20]), psoriatic 
arthritis (PsA) (aoa: 30 - 60 years, gender-dependent [21]), re-
active arthritis (aoa: 20 - 40 years [22]), and others. The mus-
culoskeletal system is clinically affected in each case, but with 
different patterns of manifestation (RA typically involves the 
small joints in the hands and feet, while SpA preferentially af-
fects axial skeleton and/or oligoarticular involvement of large 
joints). Extra-articular manifestations are possible, including 
those affecting the kidney. Autoimmune connective tissue dis-
eases are classified into five distinct entities: SLE (aoa: third 
decade of life [23]), systemic sclerosis (SSc) (aoa: 20 - 50 
years [24]), idiopathic inflammatory myopathies (information 
about aoa is difficult to provide, since seven distinct entities 
are identified), Sjogren’s disease (aoa: 30 - 60 years [25]), 
and mixed connective tissue disease (MCTD) (aoa: 15 - 25 
years [26]), which can be either undifferentiated or differenti-
ated. In particular, SLE is disproportionately often associated 
with renal manifestations (50%). The same applies to AAV in-
cluding granulomatosis with polyangiitis (GPA), microscopic 
polyangiitis (MPA), and Churg-Strauss syndrome (CSS) (aoa 
of AAV: 50 - 70 years [27]). Other forms, such as ANCA-neg-
ative small vessel vasculitis or vasculitis of medium and large 
vessels, rarely manifest renally, although possible involvement 
may also be associated with CKD.
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This article will not address each of the named entities, 
for example ANCA-associated forms and immunoglobulin A 
(IgA) vasculitis (IgAV) will be discussed from the group of 
vasculitides. The references will be discussed according to the 
date of publication (older > newer).

Disease-Related CKD Risk

RA

In a 2018 review, Kapoor et al [28] reported that historical prev-
alence rates of CKD in RA exceeded 50%. Prior to the availabil-
ity of methotrexate and biologics - methotrexate was first report-
ed for use in RA in 1951 [29], etanercept was the first biologic 
approved by the US Food and Drug Administration (FDA) for 
RA in 1998 [30] - many patients experienced inadequate control 
of disease activity. Consequently, more nephrotoxic NSAIDs 
were often prescribed. Additionally, the use of traditional dis-
ease-modifying antirheumatic drugs (DMARDs), such as gold 
or D-penicillamine, frequently led to direct drug-induced kidney 
damage, such as membranous glomerulonephritis [31].

In 2015, Chiu et al [32] published a population-based co-
hort study, in which over 12,000 RA patients were compared 
with around 38,000 control individuals without RA. All data 
were extracted from the Taiwan National Health Insurance 
Research Database, and all patients were followed up for 5 
years. Using a regression model, RA was identified as an inde-
pendent predictor of CKD, even when adjusted for traditional 
cardiovascular risk factors. The increase in risk of CKD was 
also more pronounced with increasing cumulative morbidity 
(adjusted hazard ratio for RA per se 1.31, adjusted hazard ratio 
for RA + age ≥ 70 years 2.82, adjusted hazard ratio for RA 
+ diabetes mellitus 2.04). Although the effects of medication 
are discussed in detail elsewhere, it should be mentioned that 
the study identified various types of drugs as risk factors for 
CKD: NSAIDs, cyclosporine, glucocorticoids, cyclophospha-
mide and mycophenolic acid. A subsequent cohort study [33], 
also retrospective, encompassed over 1,000 RA patients over a 
10-year period (summer 2004 to 2014). The KDIGO criteria, 
published in 2012 [12], were utilized to diagnose CKD, with 
a prevalence recorded at the time of enrollment of 24.5%. The 
initial diagnosis of CKD in previously enrolled individuals was 
also documented. During the observation period, 59.5% of the 
individuals developed new-onset CKD. The mortality risk was 
found to be significantly higher in the CKD group, with the 
most pronounced effect observed in the “very high-risk” CKD 
group (defined as stages G3aA3, G3bA2, G3bA3, G4, and G5 
according to KDIGO [12]). The hazard ratio increased to 4.76.

As already mentioned, direct renal manifestations of RA 
are uncommon [28]. Specific glomerular disease patterns have 
been described in isolated cases (membranous, IgA mesangio-
proliferative and extracapillary proliferative glomerulonephri-
tis), e.g., in autopsy studies [34]. However, the clinical rele-
vance of these manifestations is usually low. In 1987, Wegelius 
et al [35] reported on two RA patients with a pathological-an-
atomical pattern of interstitial edema formation in the kidneys 
(presumably a consequence of hyaluronic acid accumulation); 

clinically, however, the patients suffered from AKI. Before the 
advent of more potent DMARDs such as methotrexate or bio-
logical agents, RA was associated with secondary amyloidosis 
in a relevant percentage of cases. Prior to 2010, the prevalence 
of AA amyloidosis (AAA) in patients with RA ranged from 
16.7% to 25.2%. After 2010, this figure decreased markedly 
to 0.7%, indicating a potential beneficial impact of biologic 
therapies [36]. However, in a review published in 1994, the 
disease was named as the most common cause of (secondary) 
AAA [37]. The possible renal involvement of AAA is clinical-
ly characterized by variable proteinuria and, depending on the 
intrarenal deposition of amyloid fibrils, by a gradual decline 
in renal excretory function [38]. Both variables define CKD.

SpA

SpA is typically characterized by inflammation of the axial 
skeleton, encompassing the sacroiliac joints, the intervertebral 
joints, and potentially the vertebrae themselves [19]. Periph-
eral joints may also be affected. Clinically, axial inflammation 
is characterized by inflammatory back pain, for which specific 
diagnostic criteria have been established [39]. A notable exam-
ple within this axial SpA group [40] is AS. Conversely, if the 
clinical picture primarily affects peripheral, large joints, it is 
classified as peripheral SpA [41]. PsA often manifests in this 
manner, although not invariably. Taken together, the preva-
lence of all types of SpA combined is roughly equivalent to 
that of RA [42]. In this article, only the two entities, AS and 
PsA, will be discussed. The prevalence of AS is estimated to be 
between 0.7% and 1.4% of the adult population [43], while the 
prevalence of PsA is estimated to be between 0.1% and 0.2% 
of the population [44].

AS

The most prevalent renal manifestation of AS is IgA nephropa-
thy (IgAN). In 2020, Champtiaux et al [45] published a retro-
spective study of SpA patients with biopsy-confirmed IgAN, 
32 cases were included. The mean baseline eGFR was 84 ± 26 
mL/min. Two-thirds of the patients suffered from AS. After a 
median follow-up of 5.9 years, four individuals required dialy-
sis. In more than 40% of the patients, the eGFR had decreased 
by > 50%. The risk of reaching CKD stages IV and V was 
associated with arterial hypertension, proteinuria, and the vari-
ables interstitial fibrosis and segmental sclerosis according to 
the Oxford classification [46]. A recent analysis (2024) consid-
ered a cohort of 12,000 AS patients from the Korean National 
Health Insurance Service, with the objective of investigating 
the association between regular use of NSAIDs and the inci-
dence of CKD [47]. The analysis revealed that, among the en-
tire cohort, 150 individuals (1.2%) were diagnosed with CKD, 
with an incidence rate of 4.65 per 10,000 patient-years over 
the observation period (1 year). Notably, the long-term use of 
NSAIDs was associated with a reduced risk of CKD. While 
these findings require further interpretation, the data suggest 
a relatively low prevalence of CKD in AS compared to the 
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average prevalence of CKD in Central Europe (10-15% of all 
adults [1]. In addition, a few aspects regarding NSAID dosage 
and frequency of use in AS should be mentioned. A 2-year ran-
domized controlled trial [48] investigated the effects of con-
tinuous versus on-demand NSAID treatment on radiographic 
progression in patients with AS. Out of 215 patients, those re-
ceiving continuous NSAID treatment showed significantly less 
radiographic progression (mean score of 0.4) compared to the 
on-demand group (mean score of 1.5, P = 0.002). There were 
no significant differences in signs and symptoms between the 
two groups, and the radiographic benefit persisted even after 
adjusting for various factors. Although adverse events were 
more common in the continuous treatment group, the differ-
ences were not statistically significant. The study concluded 
that continuous NSAID use reduces radiographic progression 
in AS patients without substantially increasing toxicity. The 
update to the ASAS-EULAR recommendations for the man-
agement of axial SpA published in 2022 recommends NSAIDs 
as first-line therapies, to be used regularly where possible [49].

PsA

Limited systematic data are available on the prevalence of CKD 
in PsA. In 2024, Kharouf et al [50] published a prospective co-
hort study of 1,336 PsA patients, with a relatively long median 
follow-up duration (8.2 years). During the entire observation 
period, 9.2% were diagnosed with CKD, based only on a reduc-
tion of eGFR to below 60 mL/min over 3 months. About 20% of 
CKD patients were already diagnosed when they were enrolled 
in the study. The risk factors identified for CKD included dia-
betes mellitus (hazard ratio 2.58), uric acid (hazard ratio 1.21) 
and daily use of NSAIDs (hazard ratio 1.77). Methotrexate, on 
the other hand, was associated with a reduced risk (hazard ratio 
0.51). Comparable to AS, the prevalence of CKD in PsA appears 
to be at least no higher than in the general adult population. Spe-
cific renal disease patterns that could result in CKD in PsA pa-
tients are rarely mentioned in the literature. In 1998, the case of a 
PsA patient with gold-induced membranous glomerulonephritis 
was published, who developed myeloperoxidase-positive vas-
culitis [51]. These are certainly rare cases.

Collagenoses

SLE

The prognosis of SLE depends substantially on possible kidney 
involvement and its extent. Without question, possible involve-
ment of the nervous system and cardiovascular manifestations 
are of comparable prognostic significance in SLE [52]. Experi-
ence shows that 50% of all patients are affected by this mani-
festation [53]. The term lupus nephritis (LN) stands for six pos-
sible pathological-anatomical findings or classes of glomerular 
inflammation. The most prognostically unfavorable classes are 
III and IV, each characterized by proliferative glomerular dam-
age with or without spread into the Bowman capsule space. The 
classification of LN has been repeatedly adapted over the years. 

In 2004, the “2003 International Society of Nephrology (ISN)/
Renal Pathology Society (RPS) Classification of Lupus Nephri-
tis (LN)” was published simultaneously in “Kidney Internation-
al” [54] and the “Journal of the American Society of Nephrol-
ogy” [55). The classification is largely valid, although a revision 
or extension was published in 2018 [56]. The clinical spectrum 
of LN is extremely variable, all conceivable clinical correlates 
of glomerular inflammation can occur, more frequently in some 
classes, less frequently in others: isolated mild proteinuria/he-
maturia, nephrotic syndrome, nephritic syndrome, renoparen-
chymatous arterial hypertension and progressive CKD [57]. In-
terestingly, certain autoantibody specificities are associated with 
a distinct risk of kidney involvement. Notably, antibodies against 
monomeric C-reactive protein (anti-mCRP) are prevalent in the 
serum of SLE patients with kidney involvement, in contrast to 
antibodies against pentameric CRP (anti-pCRP). These antibod-
ies may also be pathogenetically relevant [58]. It is presumed 
that these antibodies are also involved in the pathogenesis of 
TINU syndrome [58]. A review article published in 2016 [59] 
reported epidemiological data on various clinical correlates of 
LN. Proteinuria was identified as the most common manifes-
tation, occurring in 100% of cases, followed by hematuria at 
80%. The prevalence of rapid deterioration of renal function, or 
AKI, was reported at 15%, while renal insufficiency was noted 
at 60%. The latter likely corresponds to CKD. However, the ac-
tual prevalence of CKD is probably higher, as prolonged pro-
teinuria is also a defining criterion for CKD. Strictly speaking, 
it can be assumed that nearly all patients with LN have CKD, 
particularly if the KDIGO criteria from 2024 [2] are consist-
ently applied. These criteria state that a loss of kidney function 
(eGFR decreases below 60 mL/min) and/or any other indicators 
of renal structural damage (such as proteinuria, hematuria, or 
histological findings of organ damage) define CKD, provided 
the time frame exceeds 3 months. For the sake of completeness, 
it should be noted that SLE can also be associated with various 
renal pathologies beyond glomerulonephritis, including intersti-
tial nephritis and thrombotic microangiopathy, with or without 
the presence of antiphospholipid antibody syndrome [57].

SSc

SSc is characterized by progressive induration (sclerosing) of 
the subcutis and possibly also of the interstitium of various or-
gans, some of which are vital (myocardium, lungs). Depending 
on the spread of skin infestation, a distinction is generally made 
between limited forms (leaving out the trunk of the body) and 
generalized or diffuse forms [60]. The most well-known renal 
manifestation and a prognosis-critical complication of SSc is 
renal crisis, which is clinically characterized by a rapid decline 
in renal function, often presenting as AKI. Histologically, renal 
crisis is associated with proliferative endarteritis, resembling the 
changes observed in thrombotic microangiopathies [61]. Since 
the 1970s, the implementation of angiotensin-converting en-
zyme (ACE) inhibitors has significantly reduced mortality rates 
associated with scleroderma renal crisis (SRC), declining from 
76% to below 10% [62]. Iliopoulos et al [63] published a paper 
on the prevalence of persistent disorders related to excretory re-
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nal function, as well as persistent proteinuria and hematuria in 
SSc. Almost 800 patients with SSc were analyzed from a total of 
five selected studies; in over one-third of patients (31.5%), the 
eGFR was below 90 mL/min, in 19.5% of cases even below 60 
mL/min. Thus, assuming that these were indeed prolonged cases 
of renal insufficiency, the prevalence of CKD in SSc would be 
slightly above the Central European average of 10-15% [1]. As 
early as 2016, it was suggested that the disease could result in 
impaired renal function or CKD through the mechanism of la-
tent renal ischemia, independent of renal crises. Gigante et al 
identified an inverse correlation between increases in acral hy-
poperfusion and decreases in eGFR [64].

Sjogren’s syndrome (SS)

Although patients with SS suffer primarily from the conse-
quences of exocrine insufficiency of the salivary and lacrimal 
glands and from variable arthralgias, extraglandular and extra-
articular manifestations are not uncommon (central nervous 
system, lungs, lymph nodes, etc.). In 2015, Ramos-Casals et 
al [65] published a systematic review that utilized the EULAR 
Sjogren’s Syndrome Disease Activity Index (ESSDAI). The 
ESSDAI was designed to accurately document the potential 
organ manifestations of SS [66]. The review evaluated over 
270 articles, highlighting the diverse cutaneous, pulmonary, 
and renal manifestations associated with the condition. With 
regard to renal manifestations, two main disease patterns were 
reported: renal tubular acidosis (RTA) and glomerulonephritis. 
The heterogeneity of the possible forms of glomerulonephritis 
(membranous, membranoproliferative, focal segmental glomer-
ulonephritis, etc.) was surprising, although the prevalence was 
reported to be low (4%). RTA, on the other hand, affected up 
to 9% of patients. RTA can result from interstitial nephritis, for 
example. Both interstitial nephritis and glomerulonephritis are 
potential causes of CKD. In 2019, Goules et al [67] reported on 
20 patients with SS who exhibited renal involvement due to the 
underlying disease. At the beginning of the study, 14 individuals 
were diagnosed with interstitial nephritis, three of whom had 
CKD. During the observation period, CKD developed for the 
first time in six patients with interstitial nephritis. Additionally, 
six patients were initially diagnosed with glomerulonephritis. Of 
these, two presented with CKD, while the remaining four were 
classified as either nephrotic or simply proteinuric. According 
to the KDIGO criteria for CKD [2], these four patients should 
also be considered to have CKD. It can be concluded that renal 
manifestations of SS are commonly associated with CKD, par-
ticularly in cases of glomerulonephritis and predominantly in 
cases of interstitial nephritis. If RTA were interpreted as a cor-
relate of CKD, and the KDIGO guidelines from 2024 permitted 
such a conclusion [2], the prevalence of CKD in SS would be at 
least 13% (glomerulonephritis: 4%, RTA: 9%).

Idiopathic inflammatory myopathy (IIM)

IIM is represented by the following diseases: idiopathic dermat-
omyositis (IDM), juvenile dermatomyositis (JDM), idiopathic 

amyopathic dermatomyositis, idiopathic polymyositis (PM), im-
mune-mediated necrotizing myopathy (IMNM), anti-synthetase 
syndrome (ASys), paraneoplastic idiopathic poly-/dermatomy-
ositis, inclusion body myositis, and overlap myositis [68]. Cer-
tain forms are associated with rarer autoantibody findings, such 
as anti-MDA5 in idiopathic amyopathic dermatomyositis.

In an article published in 2014, Couvrat-Desvergnes et al 
[69] reported on renal disease manifestations in IIM. However, 
in this older article, three entities were distinguished: dermato-
myositis, polymyositis, and the antisynthetase syndrome. One 
hundred fifty patients were evaluated, the CKD prevalence 
was 20.7%. Renal biopsy results were available for 14 patients 
and showed predominantly immune complex-induced glomer-
ulonephritis. No further references on this specific topic were 
available as of January 2025.

MCTD

The diagnosis of MCTD is made when clinical features of col-
lagenosis are present (e.g. Raynaud’s syndrome in combina-
tion with arthralgia/arthritis), but no specific entity (SLE, SSc) 
can be determined based on existing classification criteria. An-
ti-U1-RNP antibodies are detectable in a proportion of cases.

As of January 2025, there were exactly 10 references 
available on the topic of “MCTD” and “CKD”. A notable pa-
per published in 2021 by Hanaoka et al [70] included a study 
with 38 patients who had pulmonary hypertension (PH) due to 
MCTD. The study observed the effects of vasodilator mono-
therapy and combination therapy, finding that earlier initiation 
of combination therapy was associated with less CKD pro-
gression. However, precise information on CKD prevalence in 
MCTD is currently unavailable.

Vasculitides

The following conditions from the diverse group of vascu-
litides will be addressed: AAV and IgAV. Other forms were 
excluded due to their lower prevalence.

AAV

AAV (antineutrophil cytoplasmic antibody-associated vascu-
litis) encompasses the most common small vessel vasculitides 
of primary origin [71]. Three main entities are recognized: 
GPA, MPA, and CSS. Among these, CSS has the lowest as-
sociation rate with anti-neutrophil cytoplasmic antibodies, at 
approximately 40% [72]. Patients with GPA and MPA are par-
ticularly at high risk for renal complications, with extracapil-
lary diffuse-proliferative glomerulonephritis being especially 
concerning. The absence of distinct findings in immunofluo-
rescence histology is why these conditions are referred to as 
“pauci-immune” [73]. This article will not focus on acute 
glomerulonephritis, which typically leads to AKI. Given the 
prognostic significance of kidney involvement in AAV, it is 
surprising that a systematic literature search using the terms 
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“AAV” or “ANCA-associated vasculitis” in conjunction with 
“chronic kidney disease” (CKD) yielded virtually no results 
as of January 2025. Therefore, it is important to highlight that 
AKI is a known risk factor for the development of CKD. This 
unique aspect of nephrology is revisited at the conclusion of 
the article. Consequently, it is essential to evaluate how often 
CKD develops in the later stages following acute glomerulo-
nephritis. Sachez-Alamo et al [74] published a summarized 
analysis in 2024 that examined seven controlled randomized 
trials involving nearly 850 patients with AAV. These studies 
were conducted between 1995 and 2012. In the overall cohort, 
the prevalence of CKD requiring dialysis (stage 5D according 
to CKD-EPI) was found to be 22% after 10 years. However, 
the article did not provide specific information on the preva-
lence of other, milder stages of CKD after approximately 5 or 
10 years. It can be inferred that the prevalence of milder stages 
is likely significantly higher than that of a non-vasculitic com-
parison group with CKD. Notably, the prevalence of dialysis-
requiring CKD was already higher than the overall prevalence 
of CKD in Central Europe. A study conducted by Kramer et al 
in 2024 [75] examined 358 patients with AAV who were treat-
ed in Germany and Switzerland between 1999 and 2022. The 
authors analyzed patients with renal involvement at the time 
treatment was initiated separately. During the follow-up, re-
nal events were classified as either a persistent requirement for 
dialysis (CKD stage 5D) or an eGFR of less than 15 mL/min 
without the need for dialysis. The study found that renal events 
occurred more frequently in MPA as compared to GPA patients 
and were also more common after treatment with rituximab 
compared to cyclophosphamide therapy. In summary, the 
prevalence of severe CKD, specifically stages 5 non-dialysis 
and dialysis, as a late complication of renal involvement in 
AAV, is notably high. It nearly matches the overall prevalence 
of CKD observed in adult Central Europeans without AAV.

IgAV

IgAV (previously known as Schoenlein Henoch purpura) is 
more commonly observed in children than in adults. Renal in-
volvement can manifest as IgA-positive mesangioproliferative 
glomerulonephritis. IgAN may be considered an isolated renal 
manifestation of IgAV [76]. Similar challenges arise in deter-
mining the prevalence of CKD in patients with IgAV as seen 
in those with AAV. There is a lack of systematic data in the lit-
erature regarding the prevalence of CKD within this specific 
condition. Therefore, assessing the long-term outcomes of pa-
tients with significant renal involvement remains the primary 
approach. A retrospective study conducted in 2023 [77] evalu-
ated the long-term outcomes of both pediatric (n = 60) and adult 
patients (n = 60) with IgAV, compared to adults with IgAN (n = 
45). At 1 year post-diagnosis, the rates of dialysis did not differ 
significantly between adults with IgAV and those with IgAN. 
However, in the adult IgAV cohort, the mean serum creatinine 
level was 1.29 mg/dL after 1 year. Hematuria was observed in 
nearly 50% of cases (46.4%), and dipstick proteinuria was pre-
sent in almost 32% of patients. These findings suggest that adult 
IgAV is frequently associated with CKD or may lead to CKD.

Additional Factors of Increased CKD Risk in 
Autoimmune-Mediated Inflammatory Rheumat-
ic Diseases

Two aspects need to be addressed: first, the potential effects of 
inflammatory activity associated with underlying diseases on 
renal function; and second, the multifactorial increase in the 
risk of cardiovascular disease in autoimmune conditions. As 
this risk escalates, so too does renal morbidity and the likeli-
hood of developing CKD.

In 2016, Kochi et al [78] published a retrospective ob-
servational cohort study of 345 RA patients with the aim of 
identifying associations between the extent of systemic in-
flammation and the risk of new manifestations of CKD. This 
KDIGO-adapted risk was defined by a reduction in eGFR to 
below 60 mL/min and/or a positive proteinuria finding in the 
urine test strip (time window > 3 months duration). Three cat-
egories of CRP levels were defined as correlates of systemic 
inflammation: no elevated CRP, intermittently elevated CRP 
and permanently elevated CRP. During the observation period 
of 89 months, 14% of the patients developed CKD accord-
ing to the definition, with increasing incidences in the three 
CRP categories. Permanently elevated CRP levels (category 3) 
were identified as independently predictive of incident CKD. 
An older study from 2011 [79] found no clear correlation be-
tween CKD prevalence and inflammatory activity of RA, but 
the number of patients included was not very high, with barely 
190 individuals (divided into three groups). In addition, it was 
not a follow-up study that would have allowed the identifica-
tion of incident CKD cases.

The fact that patients with RA suffer from a higher risk of 
cardiovascular disease and death should now be considered cer-
tain. The literature is clear in this regard. The increase in car-
diovascular risk has two main causes: the almost regular use of 
drugs that have a proven proatherogenic effect, such as NSAIDs 
and glucocorticoids. Although dedicated DMARDs even have 
antiatherogenic or cardioprotective properties (methotrexate 
[80]), the deleterious effects of the other two groups mentioned 
are usually in the foreground. Another proatherogenic factor is 
likely to be the inflammatory activity of the underlying disease. 
The association between inflammatory rheumatic disease and 
increased cardiovascular disease burden is so evident that of-
ficial EULAR recommendations on cardiovascular risk man-
agement in RA and other entities have already been published 
[81]. Premature or aggravated atherosclerosis is associated with 
the manifestation of hypertensive atherosclerotic nephropathy, 
which is now the second most common cause of CKD [82].

A final aspect that is worth mentioning concerns the possi-
ble transition of AKI into CKD [83-85]. We recently published 
a separate review article on the topic of AKI in rheumatic 
diseases [86]. Certain entities of the inflammatory rheumatic 
spectrum are associated with a disproportionately high risk of 
AKI, namely SLE and AAV. NSAIDs and other therapeutic 
agents can also induce AKI. Each individual episode of AKI 
increases the lifetime risk of CKD, and life expectancy is re-
duced overall [87]. This aspect must always be considered if 
individuals with an underlying rheumatic disease of autoim-
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mune origin suffer from AKI.
Although the article primarily does not address potential 

drug effects on kidney function and structure, some conclud-
ing information is essential. The question arises as to which 
substances from the relatively extensive group of antirheumat-
ic medications either increase or reduce the risk of CKD. Here, 
only the direct effects of the medications will be considered, 
excluding, for example, the therapeutic effects of immuno-
suppressants on potential glomerulonephritis. The successful 
treatment of glomerulonephritis in SLE, for instance, would 
inherently reduce the CKD risk. It is well established that 
NSAIDs can be nephrotoxic. The most well-known example 
is analgesic nephropathy, a severe and often chronic kidney 
disorder often resulting from the use of phenacetin [88]. This 
substance, which is no longer available, generated strong va-
soconstrictive effects after being metabolized into phenetidine 
and paracetamol. The morphological correlate was ischemic 
papillary necrosis. Contemporary NSAIDs (such as ibuprofen, 
diclofenac, and naproxen) also reduce renal blood flow (due 
to decreased intrarenal prostaglandin production), and the risk 
of significant blood flow disturbances is particularly concern-
ing in patients with inherently reduced renal perfusion, such 
as those with heart failure. In such cases, renal blood flow is 
stabilized by increased prostaglandin production in the kidney 
tissue. Clinically, this often manifests as AKI [89], which is 
a known risk factor for subsequent CKD [85]. Regardless of 
hemodynamic effects, acute or chronic interstitial nephritis can 
develop with the use of nearly any NSAID, leading to implica-

tions for CKD risk. The exact prevalence of chronic interstitial 
nephritis associated with NSAID therapy is likely not well es-
tablished, as many cases may be oligo- or asymptomatic. Liter-
ature indicates that approximately 10% of medication-induced 
cases of acute interstitial nephritis are attributed to the use of 
NSAIDs [90]. Glucocorticoids do not exhibit direct nephro-
toxic effects, nor do the substances azathioprine (case reports 
of interstitial nephritis [91]) and mycophenolic acid. Sporadi-
cally, sulfasalazine may also trigger interstitial nephritis [92]. 
Calcineurin inhibitors are significantly nephrotoxic, causing 
acute damage due to vasoconstrictive effects and (possibly) 
subacute to chronic damage due to pro-mesenchymal effects. 
The latter effects have been questioned in the past [93]. Acute 
toxicity can be somewhat managed with regular monitoring of 
drug levels. Methotrexate does not harm the renal parenchy-
ma at rheumatological dosages; however, in oncology, much 
higher doses are used, which can lead to tubular precipitation 
and impaired function (crystalline nephropathy) [94]. Among 
the increasingly extensive group of biologics, no substances 
are known to have nephrotoxic effects, and the same applies 
to JAK inhibitors. No rheumatic medication, whether short- or 
long-term, exhibits direct nephroprotective effects. However, 
it is known that methotrexate can influence the cardiovascular 
risk of patients with RA [95]. As cardiovascular risk decreases, 
so does the risk of hypertensive-atherosclerotic kidney dam-
age, thereby reducing the risk of CKD.

Figure 1 summarizes pathogenetic processes of CKD 
manifestation in inflammatory rheumatic diseases, both with 

Figure 1. Pathogenetic mechanisms that explain the increased risk of CKD in distinct inflammatory rheumatic diseases. Rheu-
matic autoimmunopathies manifest themselves with varying frequency directly on the kidneys, with SLE and AAV being dispro-
portionately common. It is now considered certain that individuals with rheumatic autoimmunopathies suffer from a significantly 
increased cardiovascular risk, which ultimately increases the risk of hypertensive atherosclerotic nephropathy. Presumably, the 
inflammatory activity of the diseases themselves is also a progression-promoting factor. CKD: chronic kidney disease; RA: rheu-
matoid arthritis; GN: glomerulonephritis; IgA-NP: IgA nephropathy; SLE: systemic lupus erythematosus; LN: lupus nephritis; TIN: 
tubulo-interstitial nephritis; TMA: thrombotic microangiopathy; SSc: systemic sclerosis; SS: Sjogren’s syndrome; IIM: idiopathic 
inflammatory myopathy; IC: immunocomplex; AAV: ANCA-associated vasculitis; IgAV: IgA vasculitis; NSAIDs: nonsteroidal anti-
inflammatory drugs.
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regard to direct organ involvement of the underlying diseases 
and with regard to additive processes (inflammation, cardio-
vascular disease risk).

Conclusions

The prevalence of CKD is elevated in specific populations 
with autoimmune-mediated inflammatory rheumatic diseases 
when compared to the Central European average. This el-
evated risk is attributable, at least in part, to the presence of 
direct extra-articular manifestations of kidney disease. In cer-
tain cases, the kidneys are rarely directly affected (e.g., RA); 
in others, they are regularly affected (e.g., AAV, SLE). How-
ever, generalized inflammation-associated processes and the 
increased cardiovascular risk also presumably contribute to 
the increase in CKD prevalence. Recent recommendations for 
monitoring patients with manifest CKD or those at increased 
risk of CKD have been issued. In accordance with the latest 
KDIGO guidelines on CKD [2], the measurement of serum 
creatinine concentration, along with the estimation of eGFR 
using methods such as CKD-EPI, is still recommended. If cre-
atinine measurement is not feasible for specific reasons, such 
as in individuals with severe hyperbilirubinemia, eGFR should 
be estimated based on cystatin C. The second key parameter 
is the urine albumin-to-creatinine ratio (UACR) expressed in 
grams of albumin per gram of creatinine (g/g). The UACR is 
quantified from spot urine and approximately reflects the daily 
proteinuria. Since individual creatinine excretion varies, the 
UACR also varies among patients. It is important to note that 
the UACR is often not recorded, particularly in cases where 
the risk of CKD is significantly elevated [96]. There is cer-
tainly room for improvement in this area.
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