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ABSTRACT

Primary Sjögren’s syndrome (pSS) is a chronic
autoimmune disorder characterised by lym-
phocytic infiltration of the exocrine glands,
predominantly the salivary and lacrimal glands,
leading to sicca symptoms. Patients may have
extraglandular disease involving multiple
organs, including the kidneys. 5% of patients
with pSS can have renal involvement. Kidney
disease in pSS presents a diagnostic challenge, as
clinical symptoms are often insidious and can
precede sicca symptoms. pSS affects the kidney
through lymphocytic infiltration of renal
tubules or immune complex deposition, leading
to an array of clinical features. Tubulointersti-
tial nephritis is the most common histological
pattern of kidney disease. Other tubular injuries

include renal tubular acidosis with hypokalae-
mia, Fanconi’s syndrome and diabetes insipi-
dus. Glomerular disease is less common and
typically involves an immune complex-medi-
ated process. Optimal treatment for kidney
diseases in pSS is not established, and treatment
is guided by the pattern of disease. For tubu-
lointerstitial nephritis, management involves
electrolyte imbalance correction and the use of
immunosuppression, including steroids. Treat-
ment of glomerular disease is targeted to the
histological pattern, and often requires a com-
bination of immunosuppressive agents. The risk
of end-stage kidney disease is low. Nevertheless,
patients with pSS and kidney disease have sig-
nificantly reduced quality of life.
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Key Points

Kidney disease occurs in 5% of patients
with primary Sjögren’s syndrome, with a
diverse spectrum of clinical
manifestations.

Tubulointerstitial nephritis (TIN) and
glomerulonephritis (GN) are the two most
frequent kidney diseases.

Treatment is specific to kidney disease—it
involves electrolyte abnormality
correction as well as corticosteroids and
other immunosuppressive agents,
including B-cell depleting therapy.

Patients rarely develop end-stage kidney
disease.

Regular screening is required to detect and
prevent chronic kidney disease.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13286327.

INTRODUCTION

Sjögren’s syndrome (SS) is a systemic autoim-
mune condition due to lymphocytic infiltration
of exocrine glands. Infiltration of the salivary
and lacrimal glands leads to the distinct sicca
symptoms (dry eyes and mouth) associated with
SS. It is the second most common chronic
autoimmune rheumatological condition, and
classically occurs in women during the fourth to
fifth decade [1, 2].

SS can occur in isolation—primary Sjögren’s
syndrome (pSS)—or as secondary SS alongside
other autoimmune disorders, including
rheumatoid arthritis, scleroderma and systemic

lupus erythematosus [3]. There is no single
diagnostic test for SS; a diagnosis is made based
on a combination of clinical features and labo-
ratory results. The 2016 ACR/EULAR classifica-
tion is the current diagnostic criterion for
Sjögren’s syndrome [4]. This robust criterion is
the weighted sum of five objective items: anti-
Ro/SSA positivity and lymphocytic sialadenitis
on salivary gland biopsy, with a focus score of
C 1 foci/mm2 (each scoring 3 points), and tests
for objective ocular and oral dryness (two ocular
tests, including Schirmer’s test, and an oral test,
each scoring 1 point). A score of C 4 points in
an individual with either ocular or oral dryness
is diagnostic of SS.

15% of patients with pSS exhibit extraglan-
dular manifestations that affect many organs,
including the lungs, skin, joints, nervous sys-
tem and kidneys, contributing to the already
high burden of illness and mortality [5]. Kidney
disease occurs in 5% of patients with pSS [6].
Symptoms vary from asymptomatic to elec-
trolyte imbalances, kidney stones, renal insuf-
ficiency and nephrotic syndrome. Screening for
kidney disease is included in the European
League Against Rheumatism (EULAR) Sjögren’s
syndrome disease activity index (ESSDAI) [7]; a
disease activity index used to measure disease
activity in patients with SS. Tubulointerstitial
nephritis (TIN) and glomerulonephritis (GN)
are the two principal kidney diseases, with TIN
accounting for 85% of patients with renal
lesions [8].

This review will explore the clinical spec-
trum, treatment and outcomes of kidney disease
in patients with pSS. This article is based on
previously conducted studies and does not
contain any new studies with human partici-
pants or animals performed by any of the
authors. The peer-reviewed articles used for this
review were obtained from PubMed or literature
reviews.

PREVALENCE OF PSS AND KIDNEY
DISEASE

It is difficult to accurately quantify the preva-
lence of kidney disease in pSS due to variability
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in study design and discrepancies in the defi-
nition of kidney involvement.

In 2015, using the 2002 diagnostic criteria [9]
of the American-European Consensus Group
(AECG) [10], Mariette et al. found that the
prevalence of kidney disease worldwide ranged
from 1 to 33%. Updated in 2016 [4], this is the
diagnostic criterion that is most commonly
used in clinical research.

The prevalence of kidney disease in most
European studies ranges between 4 and 7%
(although an Italian prospective study reports a
prevalence of 27%), with seemingly higher
prevalence in other ethnic groups [6, 11–14]. In
a cohort of 573 Chinese patients with pSS, 34%
had kidney involvement [15], and a recent
prospective study in India identified kidney
disease in 50% of patients with pSS [16]. Dis-
parities in diagnostic criteria, ethnicity and
environmental factors may account for the
observed variability [17].

Prospective studies in which patients were
actively screened for renal tubular function
report a higher prevalence of kidney disease.
However, this is caveated with the recognition
that some tubular abnormalities may not be
clinically relevant, and it is impractical to con-
duct the complex investigations performed in
those studies routinely.

According to histological findings, the
prevalence is much lower, perhaps because
most patients do not undergo kidney biopsy.
Maripuri et al. [18] found that over a 30-year
period, among 7276 patients with pSS, just 0.3%
(n = 24) underwent kidney biopsy.

SEROLOGICAL FINDINGS

Patients with pSS and kidney disease have
comparable incidences of ANA, anti-La/Ro and
rheumatoid factor to those without kidney dis-
ease [8, 14, 19]. Hypergammaglobulinaemia is
associated with distal renal tubular acidosis
(dRTA), whilst low C3 levels and cryoglobulins
are associated with GN [8, 12, 19].

SPECTRUM OF KIDNEY DISEASE

Tubular Dysfunction

Renal tubular dysfunction can present in several
ways, including hypokalaemia in association
with renal tubular acidosis, Fanconi syndrome,
Bartter syndrome, Gitelman syndrome and
nephrogenic diabetes insipidus.

Hypokalaemia is a common finding in pSS,
occurring in 30–47% of patients with kidney
disease [8, 20] Hypokalaemia is usually asymp-
tomatic but rarely presents as paralysis or res-
piratory arrest [8, 21]. Hypokalaemia occurs
secondary to urinary potassium wasting in dis-
tal renal tubular acidosis (dRTA). The incidence
of dRTA in pSS varies widely, and is quoted as
between 5 and 70% in published series
[8, 14, 19, 20]. All patients with hypokalaemia
and pSS who underwent kidney biopsy were
found to have TIN [20, 22].

dRTA occurs when there is inadequate
hydrogen ion excretion in the distal nephron
(Fig. 1). Complete dRTA is characterised by
normal anion gap metabolic acidosis, urine
pH\5.5, and is often associated with hypoka-
laemia. The underlying mechanism by which SS
leads to dRTA is unclear. H-ATPase pumps are
absent in immunohistochemical analysis of
kidney tissue, and autoantibodies directed
against carbonic anhydrase II (carbonic anhy-
drase deficiency results in dRTA) are found in
patients with pSS [23, 24]. dRTA may also be
incomplete, with normal serum bicarbonate
levels (distal acidification defect is insufficient
to cause overt acidosis). Detection of this
incomplete form requires measurement of urine
pH following an exogenous acid load with
ammonium chloride or during a furosemide-
based urine acidification test. This is not con-
venient in routine clinical practice.

Rarely (* 3%), the proximal segment of the
tubule can also be affected in pSS, leading to
Fanconi syndrome (proximal tubular acidosis)
[8]. The proximal tubules are responsible for the
majority of the glomerular filtrate reabsorption.
In addition to salt and water, the proximal
tubules reabsorb glucose, amino acids, phos-
phate, urate and bicarbonate (Fig. 2). Fanconi
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syndrome results in a normal anion gap meta-
bolic acidosis accompanied by phosphaturia,
glycosuria and aminoaciduria. Hypouricaemia

resulting from defective uric acid reabsorption
frequently accompanies Fanconi syndrome.

Other acquired tubular defects such as
Gitelman and Bartter syndromes rarely occur in

Fig. 1 Distal tubule. The a-intercalated cell is responsible
for H? secretion by H?/ATPase and H?/K?/ATPase.
Ammonia (NH3) buffers H

? to form ammonium in the

lumen. Intracellularly, HCO3 leaves cell via Cl
-/HCO3

-

exchange facilitated by AE1 (anion exchanger). Carbonic
anhydrase II (CA II) is needed to secrete H?

Fig. 2 Proximal tubule. Intracellular carbonic acid
(H2CO3

-) dissociates into H? and HCO3
- under the

action of carbonic anhydrase II (CAII). H? secretion is
facilitated by Na?/H? exchanger, and Na?/HCO3

-

cotransporter is responsible for HCO3
- transport. In the

lumen, H? reacts with HCO3
- to form H2CO3, which

dissociates into H2O and CO2 through the action of
carbonic anhydrase V (CA V). Glucose, amino acids,
phosphate and other substances are also reabsorbed
through active and passive processes in the proximal
tubule (mechanism not shown in schematic diagram).
Damage in this region leads to Fanconi’s syndrome
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pSS. The clinical features of Gitelman and
Bartter syndromes resemble the clinical features
of chronic thiazide or loop diuretic ingestion,
respectively. Gitelman syndrome is a salt-wast-
ing tubulopathy characterised by alkalosis,
hypokalaemia, hypomagnesaemia, hypercalci-
uria and secondary hyperaldosteronism. There
are a few isolated case reports of acquired
Gitelman associated with pSS [25–27]. In Gitel-
man syndrome, there is loss of function of the
thiazide-like sodium-chloride cotransporter
(NCCT) expressed in the distal convoluted
tubules. In pSS, autoantibodies to NCCT have
been described [26]. Bartter syndrome is even
less frequently reported in pSS [28, 29]. It is a
manifestation of reduced sodium chloride
reabsorption in the thick ascending limb of the
loop of Henle. It also leads to alkalosis, hypo-
kalaemia and secondary hyperaldosteronism.
Hypomagnesaemia may occur but, unlike in
Gitelman syndrome, urine calcium excretion is
normal or high. The underlying

pathophysiology of Bartter syndrome in pSS is
yet to be established [30, 31].

Nephrogenic Diabetes Insipidus

Nephrogenic diabetes insipidus is the inability
to concentrate urine due to impaired tubular
response to vasopressin (ADH); usually con-
firmed by the water deprivation test (Fig. 3).
Renal concentrating defects have been descri-
bed in pSS, and present with polydipsia, poly-
uria and nocturia [8, 14, 20]. In an Italian
cohort, a quarter of pSS patients had a urine-
concentrating defect [14]. Comparably, 38%
had urine concentration disorders in a Chinese
study, and 3 patients had nephrogenic diabetes
insipidus-associated dRTA [8].

Nephrolithiasis

14–25% of patients with pSS have stone dis-
ease (Fig. 4), with nearly all patients experienc-
ing renal colic [12, 18, 20]. Nephrolithiasis

Fig. 3 Collecting duct. Vasopressin (ADH) binds to
vasopressin receptor on collecting duct cells, leading to
activation of the extracellular cAMP-adenosine pathway
and subsequently to fusion of vesicles containing the water
channel protein AQP2 (aquaporin 2) to the apical

membrane. Water is then absorbed by osmosis into the
bloodstream. Deficiency in vasopressin due to diabetes
insipidus impedes this process
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occurs secondary to the hypercalciuria and
hypocitraturia accompanying dRTA. As a con-
sequence of acidaemia, calcium phosphate is
released from bone and its precipitation is pro-
moted in alkaline urine. Hypocitraturia also
leads to calcium-containing stones, as citrate is
a potent inhibitor of calcium stone formation.

A renal tract ultrasound is necessary to
exclude obstructive uropathy in patients pre-
senting with renal colic and acute kidney
injury. Very rarely, kidney biopsy is required.
TIN is the predominant histological finding in
patients with renal colic and radiological fea-
tures of nephrolithiasis [12]. TIN with nephro-
calcinosis was seen on kidney biopsy in all
patients (n = 2) presenting with chronic kidney
disease (CKD) [22]. One patient had hypercal-
caemia, but sarcoidosis was evident on kidney
biopsy.

Tubulointerstitial Nephritis

Lymphocytic infiltration leading to acute or
chronic TIN is the principal kidney manifesta-
tion in pSS [18, 20, 22]. About 75% of pSS
patients undergoing a kidney biopsy will have
TIN [8, 18]. It is thought that infiltration in the

renal tubules is primarily by CD4? T lympho-
cytes, similar to the pathophysiological process
in salivary glands [32, 33]. CD8? T cells and
plasma cell infiltration can also be present
[14, 34]. In 10% of cases, B cells are the pre-
dominant cell type [10]. Granulomas, though
infrequently seen, suggest the presence of sar-
coidosis [18, 22].

The manifestation of TIN is variable. Patients
can present with tubular dysfunction as descri-
bed, but also acute kidney injury (AKI) or a slow
progressive deterioration in kidney function
[18]. TIN may remain undiagnosed due to its
indolent clinical course; interstitial inflamma-
tion is often accompanied by fibrosis and
tubular atrophy on renal biopsy [8, 18]. TIN can
occur prior to the onset of sicca symptoms, so
pSS should be considered in patients with TIN
and hypokalaemia [20].

Glomerular Disease

Glomerular involvement is less common than
tubular disease in pSS. AKI, rapidly progressive
GN with nephritic syndrome, CKD, and
nephrotic syndrome can occur. Nephritic syn-
drome occurs as a result of damage to the renal

Fig. 4 CT imaging of a patient with Sjögren’s syndrome showing a bilateral medullary nephrocalcinosis and b calculi in the
right kidney (arrow)
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endothelium, causing haematuria and protein-
uria (typically\3 g/day) accompanied by AKI,
oliguria and hypertension. By contrast,
nephrotic syndrome is characterised by a triad
of heavy proteinuria ([3 g/day, equivalent to a
urine protein:creatinine ratio[ 300 mg/mmol),
hypoalbuminaemia (serum albumin B 30 g/L)
and peripheral oedema. Nephrotic syndrome is
a feature of damage initially to the podocytes
and glomerular basement membrane.

Membranoproliferative glomerulonephritis
(MPGN) is the most frequently reported

glomerular lesion (Fig. 5c). Other glomerular
diseases have also been reported, such as mini-
mal change disease, IgA nephropathy, focal
segmental glomerulosclerosis, membranous
nephropathy, fibrillary GN and vasculitis
[8, 14, 20, 22]. It is possible that, rather being
than features of the pSS disease process itself,
these other glomerular lesions coexist with pSS.

MPGN is an immune-mediated process
leading to immune complex deposition in the
glomeruli. Autoimmune diseases, infections
and cancers can all cause MPGN. In pSS, the

Fig. 5 a IgG4-related tubulointerstitial nephritis: tubules
separated by expansile interstitial fibrosis and inflamma-
tion. Jones methenamine silver, 9 4. This image was
originally used in Kidder et al. [22]. b IgG4-related
tubulointerstitial nephritis: interstitial ‘‘storiform’’ fibrosis
and inflammation. Haematoxylin and eosin stain, 9 40.
This image was originally used in Kidder et al. [22].
c Membranoproliferative glomerulonephritis in Sjögren’s:

glomerulus showing intracapillary hypercellularity (indi-
cated by arrows) (PAS, 9 400). This image was originally
used in Kidder et al. [22]. d Cryoglobulinaemic glomeru-
lonephritis in Sjögren’s: glomerulus containing several
hyaline thrombi, ‘‘cryoplugs’’ (indicated by stars), in
capillaries. H ? E, 9 400. This image was originally used
in Kidder et al. [22].
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mechanism of glomerular lesions is thought to
be related to immune complex deposition, C4
consumption due to activation of the classical
complement pathway, and cryoglobulinaemia
[8].

Cryoglobulins are cold-sensitive
immunoglobulins that cause systemic inflam-
mation through immune complex deposition
alone or in association with another disease
process such as rheumatoid arthritis, sclero-
derma or hepatitis C. In one study, cryoglobu-
lins were detected in the serum in
approximately two-thirds of patients with pSS
and kidney involvement; the majority (88%) of
these patients had an underlying GN on kidney
biopsy [12]. Cryoglobulin deposition is present
on kidney tissue (Fig. 5d) [14, 22]. Overall, 14%
of patients with pSS have coexisting hepatitis C
virus. However, if a patient with pSS has cryo-
globulinaemia, hepatitis C infection is far more
prevalent, affecting approximately 50% of these
patients [35, 36].

ANCA-associated vasculitis (AAV) has been
described in pSS. Antineutrophil cytoplasmic
antibodies (ANCA) are prevalent in 6–7% of
patients with pSS [37]. In a French case series
and literature review of patients with both AAV
and pSS, 59% (n = 13) patients had kidney
involvement. Eleven patients had kidney biopsy
findings consistent with ANCA glomeru-
lonephritis—all cases had anti-myeloperoxidase
antibody positivity (anti-MPO).

Studies in populations with different eth-
nicities have shown some inconsistencies. For
instance, glomerular lesions appear less com-
mon in Asian patients, occurring in just 14%
(18/130) in a Chinese cohort [8]. In contrast,
early/mild glomerular changes were seen in
35% (n = 6/17) of an Indian population [16],
whilst 29% (n = 7/24), 36% (n = 9/25) and 49%
(n = 17/35) of patients in American, Scottish
and Greek series, respectively, had histological
evidence of GN [12, 18, 22]. MPGN was the
predominant glomerular lesion in all studies. It
is difficult to know if these variations represent
true discrepancies in the disease across ethnicity
and geographical cohorts or differences in per-
ceptions of indication for kidney biopsy in dif-
ferent countries.

IgG4-Related Disease

Immunoglobulin G4-related disease (IgG4-RD)
is a rare immune-mediated fibroinflammatory
condition which can affect multiple organs and
is characterised by inflammatory tissue deposi-
tion in various organs. It can be associated with
elevated serum IgG4 concentrations [38]. His-
tology is crucial in the diagnosis of IgG4-
RD. Key features of the disease include tissue
fibrosis with a storiform pattern, diffuse lym-
phoplasmacytic infiltrate (mainly IgG? plasma
cells) and moderate tissue eosinophilia (Fig. 5a
and b) [39]. Retroperitoneal fibrosis and
microvascular manifestations such as large-ves-
sel vasculitis of the aorta also occur in IgG4-RD
[40].

There are similarities between IgG4-RD and
pSS: sicca symptoms, arthralgia, hypergam-
magobulinaemia and hypocomplementaemia
may be present. This can make differentiation
challenging.

Compared with pSS, IgG4-RD exhibits a male
predominance, serum IgG4 levels are often ele-
vated, and anti-Ro and anti-La antibodies are
found infrequently. Histologically, a character-
istic storiform-like fibrosis is evident and often,
unlike in pSS, there is a clinical response to
corticosteroid [38]. In IgG4-RD, salivary glands
contain IgG4? plasma cells.

8% of patients with pSS have elevated serum
IgG4 levels and IgG4? staining is present in
kidney biopsy samples [41–43]. Normalising
serum IgG with immunosuppressive treatment
is considered the therapeutic goal for this sub-
group of patients [32]. Whether this is a distinct
subtype of pSS or these two disorders coexist is
uncertain. A histological diagnosis and clinical
features are essential to discriminate between
both disease processes.

Progressive CKD

20–28% of patients present with chronically
reduced kidney function [20, 22]. A retrospec-
tive biopsy series found that a progressive
decline in kidney function occurred in 15% of
patients [22]. Recently, a large Taiwanese cohort
study indicated that patients with pSS are more
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likely to develop CKD compared with the gen-
eral population (adjusted HR, 1.49; 95% CI,
1.38–1.59) [44]. However, the risk of developing
end-stage kidney disease (ESKD) was low and
similar to the risk identified in population
controls (incidence 0.43 vs 0.58 per 1000 per-
son-years in pSS and a matched control cohort,
respectively).

For the few patients that develop ESKD,
kidney transplantation is the optimal form of
renal replacement therapy. In GN, there is
varying risk of recurrence of the original disease
in the transplant kidney; this has the potential
to result in serious morbidity, including trans-
plant failure. Disease recurrence rates after kid-
ney transplantation are 10% and 40% for AAV
and MPGN, respectively [45, 46]. Although
common among kidney transplant recipients
(70%), the presence of serum cryoglobulins does
not affect graft outcomes [47]. On the other
hand, all patients with cryoglobulinaemia-as-
sociated glomerulonephritis seem to develop
disease recurrence; this, however, does not
preclude kidney transplantation [48–50]. A case
report of cryoglobulinaemia causing graft dys-
function two months following kidney trans-
plantation has been described in a patient with
pSS [51]. In this case, biopsy-proven chronic
tubulointerstitial nephritis was confirmed in
native kidneys, suggesting de novo disease.

KIDNEY BIOPSY IN PRIMARY
SJÖGREN’S SYNDROME

Percutaneous kidney biopsy is performed for
various reasons in kidney disease, but usually to
establish diagnosis and guide management.
Major bleeding, which occurs in 2%, is the pri-
mary complication of a kidney biopsy [52]. The
coagulation screen is always checked in
advance, and steps are taken to minimise
bleeding risk, including withholding anticoag-
ulation and controlling blood pressure. When
bleeding occurs, it is commonly transient
haematuria, but 0.4% of patients require
angiographic intervention [52].

Generally, a kidney biopsy should be
undertaken when the histological findings will
alter management and influence treatment. In

patients with pSS who have preserved renal
excretory function and tubular abnormalities
such as hypokalaemia, the underlying pathol-
ogy is presumed to be TIN, and kidney biopsy is
not usually undertaken (Table 1). Kidney biopsy
should be considered when there is AKI and/or
urinary abnormalities.

WHEN TO REFER TO NEPHROLOGY

As kidney disease impacts the patient’s prog-
nosis and quality of life, diagnosis is essential
(Fig. 6). The ESSDAI score classifies kidney dis-
ease activity if there is any evidence of active
disease. A kidney biopsy is not mandatory;
however, if performed, histology directs the
activity score. Urinalysis (proteinuria, haema-
turia and urinary pH) together with serum tests
(creatinine and electrolytes, including phos-
phate, urate and bicarbonate) are required to
monitor activity. Kidney involvement due to
other diseases is not taken into account in the
ESSDAI activity profile. Patients with RTA are
scored as low in the absence of kidney failure or
glomerular involvement (proteinuria, haema-
turia). If present, the score is moderate [53].
Glomerular disease is recorded as low, moderate
or high depending on the degree of proteinuria
(\1, 1–1.5 and[1.5 g/day, respectively) [53].

In cases where kidney function is normal,
yearly monitoring is encouraged, as disease can
occur at any stage. When there are anomalies or
reduced kidney function, monitoring may need
to be more frequent and should be guided by
the individual patient. For patients with
stable CKD and eGFR between 30 and 60 ml/
min/1.73 m2, we recommend six-monthly
screening. CKD stage 4 and 5 (eGFR\30 ml/
min/1.73 m2) is best managed with a multidis-
ciplinary approach that includes nephrology
physicians. Renal tract ultrasound should be
performed to exclude nephrolithiasis and
obstructive nephropathy. If electrolyte distur-
bances are severe or there is evidence of kidney
disease (proteinuria, haematuria, elevated crea-
tinine) then referral to nephrology is
recommended.
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Table 1 Summary of published series, serology status and kidney biopsy findings in primary Sjögren’s syndrome

Study Diagnostic
criteria

Total
number of
patients

Number of
patients with
kidney biopsy

Serology (of available
results)

TIN
(percentage of
total biopsies)
(%)

GN
(percentage of
total biopsies)
(%)

Goules

et al.

[63]

(2000)

European

(1993)

20 18 ANA 100%

Anti-Ro 75%

Anti-La 50%

RF 75%

Low C3 10%

Low C4 40%

Cryoglobulins 50%

55 40

Bossini

et al.

[14]

(2001)

European

(1993)

60 9 ANA 85%

Anti-Ro 80%

Anti-La 40%

RF 82%

Low C3 8%

Low C4 18%

Cryoglobulins 13%

Hypergammaglobulins

72%

67 33

Ren et al.

[8]

(2008)

AECG

(2002)

130 41 Anti-Ro 51%

Anti-La 38%

RF 58%

Low C3 44%

Low C4 15%

Hypergammaglobulins

71%

80 20

Maripuri

et al.

[18]

(2009)

AECG

(2002)

24 24 Anti-Ro or anti-La

83%

RF 80%

Cryoglobulins 13%

71 21
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TREATMENT OF PSS-ASSOCIATED
KIDNEY DISEASE

CKD is an independent risk factor for cardio-
vascular (CV) disease. Thus, general manage-
ment of all kidney disease involves reducing CV
risk in addition to preventing or slowing the

rate of decline in kidney function. This is
achieved through regular monitoring, optimis-
ing blood pressure, minimising proteinuria,
controlling modifiable CV risk factors (e.g.
smoking) and treating reversible causes of kid-
ney disease.

Table 1 continued

Study Diagnostic
criteria

Total
number of
patients

Number of
patients with
kidney biopsy

Serology (of available
results)

TIN
(percentage of
total biopsies)
(%)

GN
(percentage of
total biopsies)
(%)

Goules

et al.

[12]

(2013)

AECG

(2002)

715 35 Anti-Ro 69%

Anti-La 43%

RF 63%

Low C3 26%

Low C4 54%

Cryoglobulins 45%

Hypergammaglobulins

82%

37 49

Kidder

et al.

[22]

(2015)

n/a 25 25 ANA 74%

Anti-Ro/La 63%

RF 52%

Hypergammaglobulins

66%

48 32

Jain et al.

[16]

(2018)

AECG

(2002)

70 17 ANA 100%

Anti-Ro 97%

Anti-La 71%

RF 83%

Low C3/C4 20%

24 6

Goules

et al.

[20]

(2019)

AECG

(2002)

20 12 ANA 50%

RF 68%

Low C3 30%

Low C4 55%

Cryoglobulins 19%

59 33

AECG American-European Consensus Group, GN glomerulopathy, TIN tubulointerstitial nephritis
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Treatment of kidney disease associated with
pSS is very much dependent upon the disease
process. In patients with dRTA, treatment is
largely supportive and involves correction of
acidosis and hypokalaemia with bicarbonate
and potassium supplements.

Immunosuppressive therapy to reduce
inflammation and the development of fibrosis
may be initiated in certain circumstances.
Immunosuppressive treatment options are dis-
ease specific but may include corticosteroids,
antiproliferative agents, calcineurin inhibitors,
cyclophosphamide and B-cell depletion therapy
[10].

Tubulointerstitial Nephritis

The question of who will benefit from steroid
treatment in pSS-associated TIN is unclear.
Often, chronic inflammation, interstitial fibro-
sis and tubular atrophy are seen on kidney
biopsy due to a delayed diagnosis; these patients
do not typically benefit from corticosteroids. In
a study from Kidder et al. [22], 54% (n = 7/13) of
patients with biopsy-proven TIN received cor-
ticosteroids and had good clinical outcomes.
Only one patient in this group had steroids and
mycophenolate mofetil (MMF). Additional

therapy was required in patients with coexisting
kidney disease (14%)—azathioprine with MPGN
and hydroxychloroquine with sarcoidosis.

A similar approach was adopted in another
study where nearly all patients (95%) with TIN
received prednisolone with a median initial
dose of 40 mg (range 30–60 mg) [18]. In addi-
tion to corticosteroids, 2 patients (11%)
received cyclophosphamide while 1 patient
received rituximab (at the time of biopsy); the
indication for rituximab was not stated. Of the
15 patients who received treatment, 60%
achieved a [20% improvement in kidney
function.

Corticosteroids are the preferred choice of
treatment in TIN. Other treatment options are
considered in patients who are intolerant of
steroids or those with refractory disease. MMF
inhibits the proliferation of B and T lympho-
cytes—key players in the lymphocyte-rich
infiltration associated with pSS. In a case series
of patients with TIN in pSS, MMF yielded a
significant improvement in kidney function
[32]. The optimal dose of MMF is unknown, but
doses of 1–3 g daily were used in the study. A
low or short weaning course of corticosteroids
in addition to MMF was the favoured regime.

Fig. 6 Guide to screening for renal involvement in primary Sjögren’s syndrome. Adapted from Ramos-Casals et al. [6]
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Another study observed conflicting results,
with no clinical benefit in patients with TIN
who received immunosuppressive agents
(mainly a combination of prednisolone and
MMF) [20]. Only 25% saw an improvement
of[ 20% from baseline renal function. In
addition, there was no improvement in renal
colic frequency, hypokalaemia or other features
of dRTA.

Rituximab, a monoclonal anti-CD20 anti-
body, is increasingly used in both systemic and
kidney conditions. Interest in rituximab and
pSS originates from the role of B cells in the
disease pathogenesis, but results from ran-
domised control trials in patients with or
without extraglandular manifestations are con-
flicting [54–57]. When rituximab was used, it
was primarily to treat worsening sicca symp-
toms rather than kidney disease [18].

Rituximab is infrequently required in TIN
and is more likely to be used in glomerular
disease, as discussed below. In a case of TIN with
recurrent kidney stones secondary to dRTA,
rituximab improved excretory renal function
and corrected the tubular defect [58].

Glomerular Disease

With glomerular involvement, treatment is
based on the pathological lesion. Generally,
angiotensin-converting enzyme inhibitors and
angiotensin II receptor blockers are favoured for
blood pressure control and anti-proteinuric
effects (particularly nephrotic-range
proteinuria).

A patient with glomerular disease is likely to
require more than one immune therapy [22].
The choice of immunosuppressive agent in pSS-
associated glomerular disease varies amongst
clinicians. A combination of corticosteroid with
an antiproliferative/alkylating agent or ritux-
imab are reasonable treatment options that are
dictated by the glomerular lesion and clinical
judgement. Half of patients require at least
three immune agents; corticosteroid, MMF and
rituximab were the most frequent combination
[18, 22]. Cyclophosphamide in combination
with corticosteroids is also used [12, 22].

In a Scottish study, one-third of patients
achieved complete remission (defined by nor-
malisation of serum creatinine and resolution of
urinary sediment abnormalities) following
treatment, and 40% (n = 4/9) maintained
stable kidney function after treatment [22].
However, in a Greek cohort, all patients (n = 5)
had either stable or improved kidney function
[20].

Rituximab appears to have a role in cryo-
globulinaemia. Rituximab plus corticosteroid
with or without antiproliferative/alkylating
agent, is preferred in noninfectious cryoglobu-
linaemia associated with pSS [22, 59]. A large
French multicenter study (CryoVas) of nonin-
fectious cryoglobulinaemic vasculitis showed
that rituximab plus corticosteroid combination
therapy was superior to either corticosteroid
monotherapy or corticosteroid in combination
with an alkylating agent [59]. Patients with pSS
represented a quarter of the cohort in this study.

Plasmapheresis is considered in refractory
autoimmune diseases, including pSS [60], but is
reserved for life-threatening indications such as
thrombotic thrombocytopenic purpura or vas-
culitis with pulmonary involvement
[22, 60–62].

PROGNOSIS

Based on biopsy series, 10–20% of patients with
pSS and kidney disease develop ESKD [8, 12, 63].
In Kidder et al. [22], although the 3-year renal
survival was 92% in both (TIN and GN) groups,
3-year patient survival was less in the GN group
(66%) than the TIN group (100%). The majority
of the patients in the study received one form of
immune therapy, and complete remission (de-
fined as normalisation of serum creatinine and
resolution of urinary sediment abnormalities)
was more likely to occur in the TIN group than
in the GN group (46% vs 22%, p value 0.4). 20%
of each group did not receive any form of
treatment, and deterioration in kidney function
was observed in all cases (with two reaching
ESKD).
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BURDEN AND EFFECTS
ON QUALITY OF LIFE

CKD from any aetiology carries significant
morbidity and mortality. In the early stages of
CKD, treatment aims to slow or prevent disease
progression. However, complications inevitably
arise as CKD progresses. Fatigue, insomnia,
mental health conditions (anxiety and depres-
sion), anorexia, anaemia and disrupted bone
biochemistry with consequent bone pain and
CV disease can all complicate advanced kidney
disease. Fluid balance management presents a
unique challenge as patients with pSS have a
constant sensation of a dry mouth.

CONCLUSIONS

The diversity of symptoms and heterogeneity of
kidney disease in pSS makes diagnosis chal-
lenging. It is also difficult to institute an effec-
tive screening programme. Although TIN carries
a better prognosis, optimal management is
unknown. Glomerular disease is more aggres-
sive and usually requires immunosuppressive
therapy. A greater understanding of pathogen-
esis, particularly in immune-mediated GN, may
guide future disease therapy.

We suggest that clinicians should incorpo-
rate regular screening for kidney disease into
standard care for patients with pSS by checking
renal function, blood pressure, urinalysis and
the urine protein:creatinine ratio at presenta-
tion. Thereafter, if these tests are all normal, an
annual check—dependent upon the individ-
ual’s circumstances—is likely to suffice. Prompt
identification of kidney involvement in pSS
should improve prognosis and symptom burden
with earlier instigation of monitoring and
treatment.
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13. Abrol E, González-Pulido C, Praena-Fernández JM,
Isenberg DA. A retrospective study of long-term
outcomes in 152 patients with primary Sjögren’s
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