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ABSTRACT
Objective. To investigate the preva-
lence, associated factors, and effects of 
primary overt renal disease on morbid-
ity in patients with primary Sjögren’s 
syndrome (pSS).
Methods. All patients in the Sjögrens-
er (registry of adult pSS patients of the 
Spanish Society of Rheumatology) co-
hort were retrospectively investigated 
for the presence of clinically signifi-
cant renal involvement directly related 
to pSS activity.
Results. Of the 437 patients investi-
gated, 39 (9%) presented overt renal 
involvement during follow-up. Severe 
renal disease necessitating kidney bi-
opsy was relatively rare (2%).
Renal involvement may complicate pSS 
at any time during the disease course 
and is associated with severe disease 
(indicated by higher scores of involve-
ment, activity, and damage), systemic 
multiorgan involvement, and a higher 
frequency of lymphoma. Multivariate 
analysis showed that older age (odds 
ratio [OR] 1.03, 95% confidence inter-
val [CI] 1.00–1.07), higher European 
League Against Rheumatism Sjögren’s 
Syndrome Disease Activity Index 
scores (OR 1.1, CI 1.03–1.18), serum 
anti-La/SSB positivity (OR 6.65, CI 
1.41–31.372), and non-vasculitic cu-
taneous involvement (OR 5.47, 1.03–
29.02) were independently associated 
with this complication.
Chronic renal failure developed in 23 
of 39 patients (59%); only 1 of them 
progressed to end-stage renal disease 
necessitating renal replacement ther-
apy. Patients with overt renal disease 
showed higher Sjögren’s syndrome 
disease damage index scores, higher 
rates of hospitalisation due to disease 
activity and higher rates of clinically 
relevant comorbidities.

Conclusion. Overt renal involvement 
in pSS is not uncommon. Although it 
usually shows a favourable prognosis, 
is associated with significant morbidity.

Introduction
Primary Sjögren’s syndrome (pSS) is a 
chronic systemic autoimmune disorder 
that mainly affects the exocrine glands, 
causing dryness of the main mucosal 
surfaces and occasional glandular en-
largement. Additionally, a variety of 
systemic (extraglandular) manifesta-
tions may occur, including fatigue, 
musculoskeletal symptoms, cutaneous 
lesions and internal organ involvement 
(e.g. pulmonary, renal, hepatic, and neu-
rological lesions) (1).
Primary renal disease in pSS seems not 
uncommon, although its exact preva-
lence is still unknown, since it has been 
reported to occur in 2% to 42% of the 
patients (2-11). Renal involvement in-
cludes both tubular and glomerular in-
jury, that can appear as the result of two 
distinct pathophysiological processes 
(12, 13): (a) tubular epithelial disease 
with a predominantly mononuclear 
lymphocytic infiltration (similar to that 
observed in the exocrine glands) of the 
kidney interstitium around the renal 
tubules resulting in tubulointerstitial 
nephritis (TIN) or renal tubular dys-
function and, (b) non-epithelial disease 
with a secondary immune complex-
mediated process resulting in glomeru-
lonephritis (GN).
Although some associations have been 
described (12, 13) the factors predis-
posing patients to this complication re-
main unclear. It is likely that there are 
risk factors associated with the devel-
opment of renal involvement, some of 
which may be modifiable.
The appearance of renal complications 
influences the prognosis (functional 
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and vital) and the accumulated damage 
caused by the disease, although the ex-
tent and grade remain unknown.
The aim of the present study was to 
investigate the prevalence, associated 
factors, and effects of clinically signifi-
cant renal involvement on morbidity 
in patients included in the multicentre 
Spanish pSS cohort Sjögrenser (nation-
al registry of the Spanish Society for 
Rheumatology of patients with pSS).

Methods
Patient selection
This retrospective study investigated 
primary overt renal disease in all adults 
included in the Sjögrenser registry. 
The Sjögrenser is a cross-sectional 
hospital-based registry study designed 
to gain a better understanding of pSS 
in clinical settings. It includes data of 
437 patients who met the 2002 revised 
American-European Consensus Group 
(AECG) classification criteria across 
33 hospitals in Spain.
The primary objectives of the Sjög-
renser study were to investigate pa-
tients with pSS included in the registry 
providing data on: (1) clinical charac-
teristics (focused on disease activity 
and severity), (2) biological (serologi-
cal) characteristics, (3) hospital ad-
missions and specific comorbidities 
(tobacco use, hypertension, diabetes 
mellitus, dyslipidaemia, heart failure, 
ischaemic heart disease, peripheral 
arterial disease, stroke, multiple scle-
rosis, coeliac disease, fibromyalgia, 
osteoporosis, osteoporotic fractures, 
osteonecrosis, and neoplasms) and, (4) 
disease management (pharmacologi-
cal and non-pharmacological therapies 
used for the management of pSS and its 
complications, categorised on the basis 
of oral, cutaneous, nasal or vaginal in-
volvement, Raynaud’s phenomenon, 
systemic involvement and eye surgery. 
Treatment with glucocorticoids (GC), 
immunosuppressants (IS), or other 
therapies was recorded as follows: 
“never”, “any use” and “use at last 
visit”. The objectives and methodol-
ogy of the Sjögrenser Registry have 
been published previously (15) (Sup-
plementary file 1).
Of the 437 patients included in the reg-
istry, we selected those with clinically 

significant renal involvement directly 
caused by pSS. Clinically significant 
renal disease was defined based on 
≥1 of the following criteria: (a) renal 
insufficiency, defined as elevated se-
rum creatinine levels (>1.6 mg/dL) 
and an estimated glomerular filtration 
rate <60 mL/min/1.73 m2, (b) persis-
tent proteinuria > 0.5 g/24 h, (c) active 
urinary sediment (haematuria, pyuria, 
red blood cell casts), (d) renal tubular 
acidosis (RTA) or Fanconi’s syndrome, 
(e) nephrolithiasis or nephrocalcino-
sis with or without renal colic and, (f) 
kidney biopsy showing histopathologi-
cal features of TIN, GN, or both. Pri-
mary renal disease was defined as that 
directly caused by pSS after excluding 
other known causes of renal injury per 
the opinion of the investigator that in-
cluded the patients in the registry. 
Clinical, histological, and immunolog-
ical features, as well as prognosis were 
evaluated in these patients. The degree 

of involvement, activity, and dam-
age were assessed using the Sjögren’s 
Syndrome Disease Activity Index (SS-
DAI), the European League Against 
Rheumatism (EULAR) Sjögren’s Syn-
drome Patient Reported Index (ESS-
PRI), the EULAR Sjögren’s Syndrome 
Disease Activity Index (ESSDAI), 
and the Sjögren’s Syndrome Disease 
Damage Index (SSDDI). Major renal 
clinical outcomes included chronic 
renal failure (CRF), the need for renal 
replacement therapy (dialysis or trans-
plantation), and death.
The study protocol was approved by 
the Institutional Ethics Committee of 
the Hospital Universitario Puerta de 
Hierro, Madrid, Spain and subsequent-
ly by the local ethics committee of 
all centres that participated in this re-
search. Informed consent was obtained 
from all patients, and their clinical re-
cords were anonymised prior to analy-
sis. Patient confidentiality was main-

Table I. Main baseline demographic and clinical characteristics of the SJÖGRENSER-
TRANS cohort, including patients with renal involvement.

 All Patients with renal disease 
 (n=437) (n=39)

Age, years (mean ± SD) 58.6 ± 13 63 ± 13
Sex, woman/man, n (%) 416 (95%)/21 (5%) 38 (79%)/1 (3%)
Disease duration at inclusion, years (mean) 10.4 11.8
Histopathology in minor salivary gland* 133  (30.4%) 15  (38.5%)
Glandular inflammation/Salivary gland enlargement 141  (32.2%) 19  (48.7%)
Otorhinolaryngological involvement 206  (47.1%) 24  (61.5%)
Upper airways involvement 84  (19.2%) 10  (25.6%) 
Urogenital manifestations 214  (48.9%) 18  (46.2%)
Constitutional symptoms 77  (17.5%) 11  (28.2%)
Lymphadenopathy 69  (15.7%) 9  (23.1%)
Arthritis/Arthralgia 150 (34.3%)/352 (80.5%) 17 (43.6%)/31 (79.5%)
Myopathy 10  (2.2%) 3  (7.7%)
Raynaud’s phenomenon 92  (21%) 13  (33.3%)
Non vasculitic cutaneous involvement 13  (2.9%) 4  (10.2%)
Vasculitis 40  (9.1%) 7  (17.9%)
Lung involvement 43  (9.8%) 9  (23.1%)
Gastrointestinal involvement 58  (13.2%) 8  (20.5%)
Hepatitis 33  (7.5%) 3  (7.7%)
Cardiac disease 13  (2.9%) 2  (5.1%)
Peripheral neuropathy 39  (8.9%) 8  (20.5%)
Central nervous system involvement 34  (7.7%) 3  (7.7%)
Hematologic abnormalities 244  (55.8%) 30  (76.9%)
Lymphoma 7  (1.6%) 2  (5.1%)
Positive antinuclear antibodies (ANA at a titre ≥1/320) 423  (96.7%) 33  (86.8%)
Positive test for anti-Ro/SSA  409  (93.5%) 39  (100%)
Positive test for anti-La/SSB 293  (67%) 36  (92.3%)
Positive rheumatoid factor 283  (64.7%) 33  (86.8%)
Low C3 levels 65  (14.8%) 9  (23.7%)
Low C4 levels 62  (14.1%) 11  (28.9%)
Hypergammaglobulinaemia 229  (52.4%) 28  (73.7%)
Positive cryoglobulins 14  (3.2%) 3  (17.6%)
Antiphospholipid antibody (aPL) positivity 26  (5.9%) 4 (10.3%)

*Focal lymphocytic sialoadenitis evaluated by an expert histopathologist, with a focus score ≥1.
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tained by protecting all patient data in 
accordance with national regulations. 
This study was conducted in accord-
ance with the principles of the Decla-
ration of Helsinki and the International 
Conference for Harmonization.

Statistical analysis
Numerical variables were expressed as 
mean ± standard deviation (SD). Cate-
gorical variables were expressed as fre-
quencies and percentages. The Student 
t or Mann-Whitney U-test was used to 
compare numerical variables according 
to normality adjustments and the chi-
squared or Fisher’s exact test was used 
for categorical variables.
Univariate and multivariate analyses 

(Cox proportional hazards regression) 
were used to determine the risk factors 
associated with renal disease. Statisti-
cal significance was defined as p ≤0.05.

Results
Demographic data
Of the 437 patients included in the 
study, 39 (9%) showed clinically 
significant renal involvement. Most 
patients were women (97%), their 
mean (± SD) age at entry was 63±13 
years, and mean disease duration was 
11.8±8.2 years. Baseline demographic 
and clinical characteristics of the Sjög-
renser cohort, including the group of 
patients with renal involvement, are 
shown in Table I.

Renal manifestations
Of the 39 patients with renal involve-
ment, 9 (23%) presented overt renal in-
volvement that was significant enough 
to warrant the performance of a kidney 
biopsy. Of them, 6 patients had only 
TIN, 2 showed only GN (1 mesangial 
GN and 1 membranoproliferative GN), 
and 1 showed both TIN and mesangial 
GN. The clinical presentation, renal 
biopsy findings, treatment, and prog-
nosis of these 9 patients with pSS and 
biopsy-proven renal involvement are 
summarised in Table II.
Of the remaining 30 patients in whom 
a kidney biopsy was not performed, 2 
showed renal involvement in the con-
text of cryoglobulinaemia suspecting 

Table II. Clinical and serological data, biopsy findings, treatment, and outcome of our 9 patients with pSS and biopsy-proven renal             
involvement.

Age Disease KB findings Immunology Extraglandular SCr (eGFR) Treatment Follow-up SCr mg/dl 
(yrs)/sex duration   (systemic) at KB  after KB (eGFR) at
  (months)    manifestations    (months)  follow-up

42/F 334 Mesangial GN + TIN Anti-Ro/SSA No 0.58 (>60) PDN 30 mg/daily and AZA 18 0.70 (> 60)
    Anti-La/SSB 

60/F 174 TIN Anti-Ro/SSA Arthritis, non vasculitic 0.9 (NA) PDN 60mg/daily 108 1.05 (57)
    Anti-La/SSB cutaneous involvement,  and MMF
     Raynaud’s phenomenon,
     primary biliary cirrhosis, 
     thrombocytopenia,
     thyroiditis

72/F 4 TIN Anti-Ro/SSA No 2.56 (21) MTP 1 g daily 76 1.39 (39)
    Anti-La/SSB   intravenously 
       followed by PDN 
       30 mg/daily and CYC 
       (6 pulses)

40/F 0 TIN Anti-Ro/SSA No 1.57 (30) PDN 30mg/daily 63 1.83 (28)
    Anti-La/SSB   and MMF 

59/M 0 TIN Anti-Ro/SSA Peripheral neuropathy 2.64 (21.6) MTP 1 g daily 72 Renal
    Hypocomplementaemia   (moneuritis multiplex),  intravenously followed  transplantation 
     primary biliary   by PDN 60 mg/daily 
     cirrhosis  and MMF + RTX 

64/F 45 Mesangial GN Anti-Ro/SSA Arthritis 0.9 (>60) PDN 60mg/daily 29 1.10 (56)
    Anti-La/SSB 

57/F 60 TIN Anti-Ro/SSA Arthritis 1.62 (28) PDN 60mg/daily 108 1.11 (45)
    Anti-La/SSB   and MMF + RTX 

57/F 28 TIN Anti-Ro/SSA Arthritis, lung 0.93 (54) PDN 60 mg/daily 29 0.99 (55)
    Anti-La/SSB involvement,   and MMF
     Raynaud’s phenomenon

55/F 6 Membranoproliferative Anti-Ro/SSA  Arthritis, 1.3 (46) MTP 1 g daily 32 0.91 (53)
   GN Hypocomplementaemia peripheral   intravenously followed
    Positive cryoglobulins neuropathy  by PDN 60 mg/daily and 
       CYC  (6 pulses) → AZA 

AZA: azathioprine; CYC: cyclophosphamide; eGFR: estimated glomerular filtration rate (mL/min/1.73 m2); GN: glomerulonephritis; KB: kidney biopsy; 
PDN: prednisone; MMF: mycophenolate mofetil; MTP: methylprednisolone; PDN: prednisone; RTX: Rituximab; SCr: serum creatinine (mg/dL); TIN: 
tubulointerstitial nephritis.
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a cryoglobulinemic membranoprolif-
erative GN. The other 28 patients were 
suspected to have TIN or renal tubular 
dysfunction. Most of these 28 patients 
presented with an insidious clinical 
course, with variable but usually mild 
renal insufficiency, relatively benign 
findings on urinalysis, and electrolyte 
disturbances. Urolithiasis or nephroc-
alcinosis (presumably associated with 
distal RTA) occurred in 17 patients.
Renal involvement may complicate 
pSS at any time during the disease 
course: in 18% (7/39) of cases, renal 
disease was the presenting manifesta-
tion that led to the diagnosis of pSS; in 
26% (10/39) it was present at diagnosis 
or appeared within the first two years 
of disease, and in 56% (22/39) renal 
disease was a late manifestation (first 
2-5 years: 9 patients; 5–10 years: 7 
patients, and after >10 years of follow-
up: 6 patients). Except one patient who 
developed a cryoglobulinemic mem-
branoproliferative GN 6 months after 
diagnosis, the rest of the cases in which 
kidney disease was an initial disease 
manifestation corresponded to TIN or 
renal tubular dysfunction.

Previous and concomitant 
extraglandular manifestations of pSS
As shown in Tables I and III, most 
patients who developed renal disease 
showed previous or concomitant sys-
temic (extraglandular) manifestations 
during the course of the disease. The 
most common clinical features includ-
ed arthralgia/arthritis (79%/44%), he-
matological abnormalities (77%), lung 
involvement (23%), lymphadenopathy 
(23%), peripheral neuropathy (20.5%), 
gastrointestinal involvement except 
hepatitis (20.5%), vasculitis (18%), 
non vasculitic cutaneous involvement 
(10%), and lymphomas (5%).
With regard to autoantibody profiles, 
97% of patients showed positive anti-
nuclear antibodies (ANA), serum anti-
Ro/SSA positivity was observed in 
100%, anti-La/SSB positivity in 92%, 
and rheumatoid factor (RF) in 87% of 
patients. Low C3 or C4 levels were 
detected in 24% and 29% of patients, 
respectively. Serum cryoglobulin posi-
tivity was observed in 18% of evaluated 
patients.

Factors associated with the 
development of renal disease
Comparison between patients with and 
without renal involvement is shown in 
Table III. Patients with clinically sig-
nificant renal involvement were signifi-
cantly older than patients without this 
complication (p=0.04) and showed a 
longer disease duration (11.8 years vs. 
7.9 years, p=0.007). Additionally, these 
patients showed higher prevalence rates 
of ocular complications including cor-
neal ulceration (p<0.001) and chronic 
posterior blepharitis (p=0.03), glandular 
inflammation (salivary gland enlarge-
ment; p=0.02), myopathy (p=0.01), 
Raynaud’s phenomenon (p=0.05), 
non-vasculitic cutaneous involvement 
(p=0.005), vasculitis (p=0.04), lung dis-
ease (p=0.004), peripheral neuropathy 
(p=0.008), and lymphoma (p=0.006).
Furthermore, we observed statistically 
significant differences in the immuno-
logical profile of these patients who 
showed higher prevalence of anti-La/
SSB (p<0.001) and RF positivity 
(p=0.005), C4 hypocomplementaemia 
(p=0.01), hypergammaglobulinaemia 
(p=0.01), and cryoglobulin positivity 
(p=0.08).
Patients with renal involvement also 
showed higher ESSDAI scores (9±9 vs. 
4±5, p<0.001) and SSDAI scores (4±2 
vs. 2±2, p<0.001) at the last visit (at 
enrollment in the registry). The ESS-
PRI scores were similar in both groups 
(5.4±2 vs. 5.2±2.3, p=0.561).
Most of these differences remained sta-
tistically significant in the comparative 
study that only included patients with 
biopsy-proven renal involvement (Ad-
ditional file 2).
Multivariate analysis (Table IV) 
showed that older age (odds ratio [OR] 
1.03, 95% confidence interval [CI] 
1.002–1.073; p=0.038), high ESSDAI 
scores (OR 1.10, 95% CI 1.035–1.187; 
p=0.003), and serum anti-La/SSB posi-
tivity (OR 6.65, 95% CI 1.412–31.325; 
p=0.017) were independently associat-
ed with renal disease. Among the vari-
ous exocrine gland and extraglandular 
manifestations that showed significant 
intergroup differences in the compara-
tive analysis, only non-vasculitic cuta-
neous involvement (annular erythema 
and erythema multiforme) showed a 

significant association (OR 5.47, 95% 
CI 1.034–29.029; p=0.046) on multi-
variate analysis. No adjusted analysis 
for TIN or GN separately could be per-
formed due to the small sample size.

Morbidity and mortality rates 
associated with primary renal disease
The main objectives of this registry 
study did not include investigation of 
the specific effects of therapies on in-
dividual manifestations; therefore, we 
can only present data of the specific 
treatment used in the 9 patients who 
underwent a biopsy (collected a poste-
riori, Table II). 
The therapeutic regimen used in pa-
tients with pSS with and without renal 
involvement differed primarily with re-
gard to the administration of moderate-
to-high doses of glucocorticoids (Table 
III). Fifty-four of patients with renal in-
volvement received corticosteroid and 
nearly all (86%) received moderate or 
high doses (≥30 mg/day of prednisone 
or its equivalent), while those without 
renal involvement underwent much 
less prednisone treatment (40.5%), and 
most of them (64.6%) were taking low 
dose prednisone (p=0.04). 
Twenty three of the 39 patients (59%) 
developed CRF, but only in 1 of them 
the disease progressed to end-stage re-
nal disease necessitating renal replace-
ment therapy (dialysis or transplanta-
tion). None of the patients died. 
As expected, the mean SSDDI scores 
were significantly higher in patients 
with renal disease than in those with-
out this complication (5.9±1.85 vs. 
5.72±1.5, p=0.04). Interestingly, when 
renal disease was not included as a 
domain for SSDDI score calculation, 
the differences disappeared (5.7±1.8 
vs. 5.7±1.5; p=0.953). Based on these 
data, it can be inferred that renal com-
plications show important weighting in 
the accumulated damage of the disease.
With regard to comorbidities (Table 
V), patients with renal disease showed 
higher rates of hospitalisation due to 
disease activity (p=0.004) and higher 
rates of hypertension (p=0.001), dys-
lipidaemia (p=0.01) and ischaemic car-
diac disease (p=0.004) that are attribut-
able to corticosteroid therapy and the 
development of CRF in many patients. 
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Osteoporotic fractures (p=0.08) and 
heart failure (p=0.07) were also more 
frequent in this group of patients and 
had a clear tendency to significance.

Discussion
The heterogeneity of disease course 
and outcome in pSS, coupled with its 
relative low prevalence, make it diffi-
cult for physicians to acquire sufficient 
clinical experience in the absence of 
standardisation and collaborative ef-
forts. Therefore, much of the clinical 
research on pSS has been based primar-
ily on registries and on their derived 
cohorts, which have been an important 
source of new knowledge about the 
disease. Registry-based studies usually 
include a large number of patients from 
non-experimental clinical settings and 
enable more extensive follow-up than 
that possible in clinical trials, thereby 
providing more reliable answers to spe-
cific questions. In this study, this princi-
ple was applicable to investigate overt 
renal involvement in pSS, which is one 
of the most important extraglandular 
manifestations of pSS.
Based on the data from this registry-
based study, the overall prevalence of 
clinically significant renal involvement 
was 9% (2% considering only cases 
with histopathological confirmation). 
This prevalence rate is quite similar to 
that reported previously by large-scale 
retrospective cohort studies performed 
in Spain (4.3%-5%) (2, 3), Greece 
(4.9%-11%) (4, 5) and the UK (6.5%) 
(6), that also looked for overt renal dis-
ease using a similar criteria and have 
followed the diagnostic criteria of the 
AECG. However, prospective studies 
that specifically investigated tubular 
defects in randomly selected patients 
with pSS showed that the prevalence 
of renal involvement was much higher, 
reaching 42% (7-10). This disparity in 
prevalence rates cannot solely be attrib-
uted to the use of different diagnostic 
criteria in these studies, and indicates 
that renal involvement in pSS is an 
underdiagnosed problem. In a non-
negligible percentage of pSS patients, 
tubular involvement and TIN are often 
occult or clinically silent and needs to 
be specifically looked for (14).
In the present study, overt renal in-

volvement in pSS is mainly manifested 
as acute or chronic TIN or tubular dys-
function, being less frequent the pres-
ence of different types of GN. In nearly 
all previous studies that have reported 
biopsy data, TIN was the predominant 
lesion, found in 70-75% of patients, 
with the remaining 25%-30% of patients 
showing glomerular disease either con-
comitantly or alone (4, 11, 16-19). Con-
sidering the broad spectrum of histo-
pathological presentations observed in 
patients with pSS, kidney biopsy would 
be a good choice to confirm the type of 
renal injury and rule out other associ-
ated conditions (mainly systemic lupus 
erythematosus (SLE), vasculitis, and 
non-autoimmune diseases). However, 
renal biopsies are not always performed 
in these patients in clinical practice. 
In this sense, an important feature of 
our registry (which is also observed in 
other major studies) (2-11) is the low 
percentage of patients who underwent a 
kidney biopsy for the diagnosis of renal 
disease, in contrast to the usual trend 
observed in patients with SLE (20). 
To date, few reports in the available 
literature describe biopsy-proven renal 
disease in patients with pSS: the larg-
est recent studies that investigated this 
issue reported 41 patients in China (11), 
95 in France (16), 33 in Greece (4), 
24 in the USA (17), and 13 in Mexico 
(18). In our view, it is also very useful 
(and a valid alternative) to perform ac-
curate blood and urine analyses to de-
tect subtle electrolyte abnormalities and 
search for acid-basic abnormalities by 
performing arterial blood gas analyses 
which could reveal TIN; these cases 
do not necessarily undergo biopsy be-
cause clinicians assume they have TIN 
and are empirically treated without ob-
taining a histopathological diagnostic 
confirmation. Supporting our impres-
sion, Goules et al. (4) followed-up 471 
patients with pSS over a mean period 
of 10 years and concluded that a renal 
biopsy was not necessary in patients 
with clinical and laboratory findings 
suggesting TIN.
Renal disease may complicate pSS at 
any time during its course. Most reports 
suggest that renal symptoms usually 
present 2-7 years after the initial diag-
nosis of pSS (4, 7, 11). In our study, 

in 56% of cases it was a late compli-
cation occurring between 2 and ≥10 
years from the time of diagnosis and in 
44% kidney involvement was observed 
at the time of pSS diagnosis or devel-
oped within the first 2 years of disease 
evolution. It is not uncommon (18% in 
our registry) that renal disease (usually 
TIN) may be the presenting manifesta-
tion that leads to the diagnosis of pSS. 
A previous study (4) reported that TIN 
occurred earlier in the course of pSS 
(approximately within 2 years) than 
GN secondary to cryoglobulinaemia (8 
years); however, this finding was not 
confirmed by a separate study in which 
renal disease was diagnosed 2–3 years 
after the diagnosis of pSS regardless of 
the histopathological findings (11).
In most patients, renal involvement oc-
curs in the setting of previous or con-
comitant extraglandular manifestations 
(mainly systemic and musculoskeletal 
symptoms, myopathy, Raynaud’s phe-
nomenon, non-vasculitic cutaneous in-
volvement, vasculitis, lung disease, and 
peripheral neuropathy) (2-11, 16-19). 
In addition, patients with renal disease, 
as with other systemic involvement, 
tend to be antibody positive and more 
likely to have immunological biomark-
ers of B-cell activation (RF positivity, 
hypergammaglobulinaemia, and cryo-
globulinaemia) and a higher prevalence 
of ocular complications, glandular in-
flammation, and lymphoma. The mean 
SSDAI and ESSDAI scores were also 
significantly higher in patients with 
overt renal disease, whereas there was 
no difference in damage outside of the 
renal domain between those with and 
without kidney involvement. 
In this study, we observed that older 
age, active disease defined by higher 
ESSDAI scores, and anti-La/SSB posi-
tivity are significant predictors of overt 
renal involvement in pSS. Non-vascu-
litic cutaneous involvement (annular 
erythema and erythema multiforme) is 
also significantly associated with clini-
cally significant renal disease. Notably, 
some of these associated factors are 
coincident with those reported in other 
studies. Older age seems be a predic-
tor for developing other extraglandular 
manifestations, such as pulmonary or 
neurologic disease (2, 21-24). In all pre-
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vious large cohort studies (2-10), renal 
manifestations in pSS usually also pre-
sented in patients aged ≥50 years, with 
the exception of the Chinese cohort in 
which patients were aged ≤40 years 
(11). Although renal dysfunction is an 
important domain included in the ESS-
DAI score (which could partly explain 

the high ESSDAI scores observed in 
this study), most patients with renal in-
volvement also present with severe ex-
traglandular manifestations, along with 
biological (inmunological) and haema-
tological abnormalities associated with 
a high prevalence of anti-Ro/SSA and 
anti-La/SSB antibodies (2-11).

These antibodies, (particularly anti-La/
SSB) are shown to be associated with 
renal involvement (particularly with 
TIN) (4, 7, 9, 10, 16, 17) and with poor-
er renal prognosis (16), suggesting that 
these patients with pSS warrant care-
ful workup for renal function. Notably, 
anti-Ro/SSA and anti-La/SSB antibod-

Table III. Comparative study between pSS patients with and without renal involvement.

 Patients with renal disease  Patients without renal disease p
 (n=39)  (n=398) 

Age, years (mean ± SD) 63 ± 13 58 ± 13 0.042
Sex, woman/man, n (%) 38 (97%) / 1 (3%) 378 (95%) / 20 (5%) 0.527
Disease duration at inclusion, years (mean ± SD) 11.8 ± 8.2 7.9±6.3 0.007
Histopathology in minor salivary gland*, n (%) 15  (38.5%) 140  (35.3%) 0.479
Corneal ulceration, n (%) 14  (35.9% 55  (13.9%) <0.001
Corneal perforation, n (%) 0  (0%) 1  (0.3%) 0.754
Chronic posterior blepharitis, n (%) 5  (12.8%) 19  (4.8%) 0.036
Tooth damage and loss, n (%) 11  (28.2%) 106  (26.7%) 0.840
Glandular inflammation/salivary gland enlargement, n (%) 19  (48.7%) 122  (30.6%) 0.022
Otorhinolaryngological involvement, n (%) 24  (61.5%) 182  (45.7%) 0.061
Upper airways involvement, n (%)  10  (25.6%) 74  (18.6%) 0.290
Urogenital manifestations, n (%) 18  (46.2%) 196  (49.2%) 0.701
Constitutional symptoms, n (%) 11  (28.2%) 66  (16.5%) 0.070
Lymphadenopathy, n (%) 9  (23.1%) 60  (15%) 0.194
Splenomegaly, n (%) 0  (0%) 4  (1%) 0.529
Arthritis/arthralgia, n (%) 17 (43.6%) / 31 (79.5%) 133 (33.5%) / 321 (80.6%)      0.206/ 0.836
 
Myopathy, n (%) 3  (7.7%) 7  (1.7%) 0.018
Raynaud’s phenomenon, n (%) 13  (33.3%) 79  (19.8%) 0.05
Non vasculitic cutaneous involvement, n (%) 4  (10.2%) 9  (2.2%) 0.005
Vasculitis, n (%) 7  (17.9%) 33  (8.3%) 0.047
Lung involvement, n (%) 9  (23.1%) 34  (8.5%) 0.004
Gastrointestinal involvement, n (%) 8  (20.5%) 50  (12.5%) 0.165
Hepatitis, n (%) 3  (7.7%) 30  (7.5%) 0.976
Cardiac disease, n (%) 2  (5.1%) 11  (2.7%) 0.409
Peripheral neuropathy, n (%) 8  (20.5%) 31 (7.8%) 0.008
Central nervous system involvement, n (%) 3  (7.7%) 31  (7.8%) 0.979
Haematologic abnormalities, n (%) 30  (76.9%) 214  (53.7%) 0.993
Lymphoma, n (% 2  (5.1%)) 5  (1.3%) 0.006

ESSDAI score (mean ± SD)  9 ± 9 4 ± 5 <0.001
SSDAI score (mean ± SD)  4 ± 2 2 ± 2 <0.001
ESSPRI score (mean ± SD) 5.45 ± 2.06  5.2 5± 2.36 0.561
SSDDI score (mean ± SD)  5.9 ± 1.85 5.72 ± 1.50 0.04

Positive antinuclear antibodies (ANA), n (%) 33  (86.8%) 385  (97%) 0.872
Positive test for anti-Ro/SSA, n (%) 39  (100%) 369  (92.9%) 0.216
Positive test for anti-La/SSB, n (%) 36  (92.3%) 256  (64.5%) <0.001
Positive rheumatoid factor, n (%) 33  (86.8%) 250  (64.4%) 0.005
Low C3 levels, n (%) 9  (23.7%) 56  (15%) 0.163
Low C4 levels, n (%) 11  (28.9%) 15  (13.7%) 0.012
Hypergammaglobulinaemia, n (%) 28  (73.7%) 201  (52.8%) 0.013
Positive cryoglobulins, n (%) 3  (17.6%) 11  (6.2%) 0.08
Antiphospholipid antibody (aPL) positivity, n (%) 4  (10.3%) 22  (5.6%) 0.506

Treatments
Glucocorticoids (GLC)
  Never/Any use or use at last visit, n (%) 18 (46.2 %) / 21 (53.8%) 237 (59.5%) / 161(40.5%) 0.109.
 Doses of GLC
   ≤10 mg/day of prednisone or its equivalent, n (%) 3  (14.3%) 104  (64.6%) 0.046
    11 - 29 mg/day of prednisone or its equivalent, n (%) 9  (42.9%) 31  (19.3%)
    ≥30 mg/day of prednisone or its equivalent, n (%) 9  (42.9%) 26 ( 16.1%) 
Inmunosuppresants
  Never/Any use or use at last visit, n (%) 15 (38.5%) /24 (61.5% 191 / 193 0.227

*Focal lymphocytic sialoadenitis evaluated by an expert histopathologist, with a focus score ≥ 1. 
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ies were identified in 100% and 92%, 
respectively of our patients, whereas 
previous large-scale epidemiological 
studies have reported prevalence rates 
of approximately 55% and 33% for an-
ti-Ro/SSA and anti-La/SSB antibodies, 
respectively (1-3, 25). Anti-SSA and/or 
anti-SSB positivity is often considered 
a marker of disease activity and extrag-
landular involvement in pSS, including 
the development of annular erythema 
(26-29).
Previous studies have documented an 
association between disease duration 

(7, 10), hypergammaglobulinaemia (9, 
11) and gastrointestinal tract involve-
ment (30) and renal disease; however, 
we could not confirm these associa-
tions. Other biological risk factors for 
renal involvement in pSS identified in-
clude the elevated serum creatinine and 
alpha-1-microglobulin levels (30), and 
baseline high levels of serum protein 
and serum beta-2 microglobulin (10).
In our study, overt renal involvement 
(particularly in patients with TIN) did 
not significantly affect patient survival. 
In one study, the prognosis appears to 

be worse in patients with predominant-
ly glomerular involvement, with lower 
survival rates and higher incidence of 
lymphoma compared with patients 
with predominantly tubulo-interstitial 
involvement (4). In contrast, in other 
series renal outcomes seem to be bet-
ter in patients with GN than in those 
with TIN, perhaps because diagnosis 
and treatment are possible at an ear-
lier stage of the disease (7, 10, 11, 16-
19, 30, 31). Complete normalisation 
of both proteinuria and renal function 
does not usually occur in many patients 
(59% in our series) despite treatment, 
probably due to chronic interstitial fi-
brosis (4, 7, 10, 11, 16-19, 30, 31). Al-
though renal involvement is benign in 
most patients, terminal CRF can occur 
in both TIN and GN (reported in 3%-
15% of all patients) (4, 11, 16-19, 31).
Primary renal disease is an important 
cause of morbidity. Based on our data, 
we observed that renal complications 
show important weighting in the accu-
mulated damage of the disease meas-
ured using the SSDDI. Additionally, 
patients with overt renal involvement 
show higher rates of hospitalisation 
due to disease activity and higher rates 
of clinically relevant comorbidities, 
such as hypertension, dyslipidaemia, 
ischaemic cardiac disease, and osteo-
porotic fractures that are attributable to 
corticosteroid therapy and the develop-
ment of CRF in many patients.
Our study results need to be interpreted 
in light of the fact that this is a retro-
spective study that included patients 
from an existing cohort and has several 
limitations. The major weakness is that 
kidney involvement was not the focus 
for inclusion in the registry; thus, the 
data reported here is widely dependent 
on routine assessment and may there-
fore have missed several cases of sub-
tle renal involvement in pSS (TIN and 
renal tubular dysfunction). Thus, the 
reported frequency of 9% only reflects 
the percentage of cases with clinically 
significant renal involvement. This fact 
also explains the low number of kidney 
biopsies performed. Another point sub-
ject to discussion is to have analysed 
both TIN and GN as a unique entity 
(due to the low number of patients with 
GN, we could not analyse it separately 

Table IV. Variables associated with the development of renal disease. Results from the 
bivariate analysis.

 Odds Ratio 95% Confidence interval p

Age 1.03 1.002-1.073 0.038
Disease duration 1.01 0.955-1.074 0.675
ESSDAI score 1.10 1.035-1.187 0.003
Constitutional symptoms 0.92 0.353-2.411 0.869
Glandular inflammation 1.99 0.858-4.643 0.109 
   (salivary gland enlargement) 
Otorhinolaryngological involvement 2.07 0.901-4.777 0.086
Myopathy 3.28 0.508-21.223 0.212
Non vasculitic cutaneous involvement 5.47 1.034-29.029 0.046 
   (multiform erythema) 
Lung involvement 0.95 0.285-3.167 0.933
Vasculitis 1.42 0.435-4.684 0.557
Peripheral neuropathy 1.17 0.325-4.216 0.810
Lymphoma 6.51 0.674-63.071 0.106
Positive rheumatoid factor 1.53 0.480-4.934 0.468
Positive anti-La/SSB antibodies 6.65 1.412-31.325 0.017
Hypocomplementaemia (low C4 levels) 1.97 0.747-5.202 0.173
Hypergammaglobulinaemia 1.80 0.654-4.955 0.255

Table V. Associated comorbidity evaluated in the Sjögrenser registry: comparative study 
between pSS patients with and without renal involvement.

 Patients with Patients without  p
 renal disease renal disease 
 (n=39)  (n=398) 

Hospital admissions*, n (%) 13  (33.3%) 61  (15.4%) 0.004
Number of hospitalisations, (mean ± SD) 2 ± 1 2 ± 2 0.680

Cataracts, n (%) 7  (17.9%) 41  (10.3%) 0.147 
Active smoker, n (%) 2  (5.1%) 31  (7.8%) 0.560
Hypertension, n (%) 19  (48.7%) 93  (23.4%)  0.001
Diabetes mellitus, n (%) 4  (10.3%) 24  (6%) 0.306
Dyslipidaemia, n (%) 20  (51.3%)  125  (31.5%) 0.012
Heart failure, n (%) 3  (7.7%) 10  (2.5%) 0.070
Ischaemic heart disease, n (%) 2  (5.1%)  2  (0.5%) 0.004
Peripheral arterial disease, n (%) 1  (2.6%) 13  (3.3%) 0.810
Stroke, n (%)  3  (7.7%) 12  (3%) 0.127
Multiple sclerosis, n (%) 0  (0%) 2  (0.5%) 0.667
Celiac disease, n (%) 0  (0%) 5  (1.3%) 0.481
Fibromyalgia, n (%) 3  (7.7%) 61  (15.4%) 0.196 
Osteoporosis, n (%) 10  (25.6%) 69  (17.4%) 0.201
Osteoporotic fractures, n (%) 6  (16.2%) 31  (7.9%) 0.084
Osteonecrosis, n (%) 0  (0%) 7  (1.8%) 0.417
Neoplasms, n (%) 4  (10.3%) 17  (4.3%) 0.240

*Only hospitalisations owing to disease activity were considered.
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from TIN). However, although it is 
true that TIN and GN appear to have 
different pathogenesis, in daily clini-
cal practice, it is not uncommon to find 
patients who present both types of le-
sions simultaneously on kidney biop-
sy. Finally, the main objectives of the 
Sjögrenser registry did not include the 
investigation of the specific effects of 
therapies on individual manifestations. 
Therefore, we could not evaluate the 
effects of therapeutic interventions on 
renal disease.
In conclusion, based on the data from 
this registry-based study, overt renal 
disease in pSS is not uncommon, ap-
pearing in 9% of cases. Renal involve-
ment may complicate pSS at any time 
over its course and usually occurs 
in patients with severe disease (with 
higher scores of involvement, activity 
and damage), systemic multiorgan in-
volvement, anti-La/SSB positivity, and 
an increased frequency of lymphoma. 
Although it usually shows a favourable 
prognosis, it is associated with signifi-
cant morbidity (these patients received 
high to moderate doses of corticoster-
oids). We identified several risk factors 
associated with overt renal involve-
ment in pSS, none of them modifiable, 
although this categorisation can help 
to identify patients who require care-
ful workup for renal function (older 
patients with active disease defined by 
higher ESSDAI scores, anti-La/SSB 
positivity, and non-vasculitic cutane-
ous involvement).
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