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EDITORIAL

Unmet needs in primary Sjögren’s syndrome and 
the never-ending quest for the perfect biomarker

Alunno A1, Carubbi F2

based on the risk to develop not only objective severe
manifestations but also highly disabling subjective
symptoms should be identified and biomarkers may
help to detangle, at least in part, this complex issue. 

It is well established that pSS patients displaying
anti-SSA and anti-SSB antibodies are prone to develop
a more severe clinical picture2. However, the absence of
autoantibodies and of other serological biomarkers
pointed as predictors of EGMs, such as hypergamma-
globulinemia, low complement fractions and cryo-
globulinemia, does not rule out the possibility to de-
velop EGMs, albeit reducing the risk7. The advent of
omics-based research shed additional light on this mat-
ter identifying a variety of putative biomarkers over or
under-expressed in the serum, tears and saliva of pa-
tients with pSS but although promising, no conclusive
data is still available. Nevertheless, the evidence of a
differential expression of proinflammatory cytokines in
different biologic samples and at different disease
stages, namely a different sample-specific molecular
signature, may reflect pathogenic mechanisms that
have not been elucidated yet. Examples may be IL-17
whose expression in pSS serum is dependent on disease
duration, or B cell activating factor (BAFF) whose over-
expression is related to disease activity, B-cell clonal ex-
pansion and may be linked to lack of response to ritu -
ximab8-10. Hence it is intriguing to speculate that this
and other evidence may help identifying patients who
could benefit from different targeted treatments and at
different disease stage. Likewise, the predictive role for
future EGMs and NHL of histological biomarkers such
as a higher focus score or the presence of germinal cen-
ter (GC)-like structures in minor salivary glands (MSG)
at the time of disease diagnosis is still a matter of de-
bate11, 12. In this case, however, the main issue is the
technical heterogeneity across studies that yielded con-
flicting results. In this regard and adding to existing
standards13, an agreement on how to detect GC-like
structures (namely via haematoxilin/eosin staining, by
identifying B/T cell segregation or by using other mar -
kers such as CD21 and B-cell lymphoma 6 (Bcl-6) pro-

Primary Sjögren’s syndrome (pSS) is a systemic au-
toimmune disease mainly affecting females and char-
acterized by chronic inflammation of exocrine glands1.
Although signs and symptoms of mucosal dryness are
a hallmark of the disease, the clinical spectrum of pSS
is more complex and heterogeneous with a consistent
proportion of patients, up to 70% in some cohorts, ex-
periencing fatigue, pain and extra-glandular manifes-
tations (EGMs)2, 3. EGMs may occur at any time during
the disease course, worsen disease prognosis and re-
quire prompt immunosuppressive treatment. They
range from mild arthralgia to life-threatening vasculi-
tis, with non-Hodgkin B cell lymphoma being the most
severe complication of the disease. On this basis it
could be reasonable to argue that disease activity would
represent the main determinant of poor quality of life
(QoL) in pSS patients with active disease1. However,
recent data demonstrated that patient reported symp-
toms such as dryness, pain and fatigue are those af-
fecting QoL the most4. In this regard, the spectrum of
clinical symptoms encompassed by the terms ‘dry eye’
and ‘dry mouth’ is wide and multifaceted including
burning, photophobia, blurred vision, dysgeusia, dys-
phagia and impaired speech. Furthermore, the dis-
crepancy between objective measurement of dryness,
disease activity and patient-reported symptoms adds a
layer of complexity to this scenario5. This is of particu-
lar relevance in light of the results of clinical trials of bi-
ologic agents in pSS that proved to be more effective on
EGMs than on dryness, albeit reducing glandular in-
flammatory infiltrate, fatigue and pain6. To note, how-
ever, patient reported outcomes such as visual analogue
scales aimed at quantifying dryness may not capture
the wider spectrum of symptoms induced by impaired
glandular function and therefore the actual effect of var-
ious compounds may be underestimated. 

It becomes evident that a variety of disease subsets,
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tein) and on which sample (parotid glands vs MSG) is
advisable14.

Taking together all the above, even if some biomar -
kers have more solid evidence, we are far from the im-
plementation of most of the others in clinical practice
and patients that are classified as having pSS based on
validated criteria15, are further stratified into more or
less severe disease subsets only once the EGM is cli -
nically evident. Unfortunately, it is not yet clear how
to identify patients who will develop more severe
symptoms related to dryness but also fatigue and this
remains a major unmet need since this subgroup of
patients has the highest risk of poor QoL. 

In recent years, new biologic drugs have been in-
troduced for the treatment of autoimmune diseases,
and, interestingly, most of these target molecules are
potentially implicated in pSS pathogenesis. In parti -
cular, given the central role of B-lymphocytes in the
development of pSS, the most interesting results were
obtained with B-cell-targeted therapies6. However,
none of these biologic targets was found essential in
maintaining the disease process of pSS, therefore these
biologic drugs only scratch the superficial layer of pre-
cision medicine in pSS. 

The major weakness of our current treatment 
approaches is again the lack of biomarkers to stratify
pSS patients and inform the therapeutic decision, and
the heterogeneity of inclusion criteria and primary out-
comes likely accounts for the variability in the results
of randomized trials and open-label studies.

In conclusion, the search for reliable biomarkers al-
lowing to stratify pSS patients for prognistic and the -
rapeutic purposes is still ongoing and unfortunately
the recurring concept derived by most studies on this
matter is that ‘further studies are needed to shed addi-
tional light’. In this historical moment, we think that
big data is an essential part of precision medicine and
represents a power tool to increase the knowledge on
pSS. The integration of multi-source data continues to
be a challenge in practical application but the joined
efforts of international consortia will hopefully over-
come this barrier, allow to make significant progress in
the never-ending search for biomarkers in pSS, and ul-
timately improve the care of patients with this disease. 

coRRespondence to: 

Alessia Alunno
Rheumatology Unit, Department of Medicine 
University of Perugia, Piazzale Menghini 1 
06129 Perugia, Italy 
E-mail: alessia.alunno82@gmail.com

RefeRences

1. Mariette X, Criswell LA. Primary Sjögren's Syndrome. N Engl
J Med 2018;379(1):97

2. Retamozo S, Acar-Denizli N, Rasmussen A, Horváth IF, Baldi-
ni C, Priori R et al. Systemic manifestations of primary Sjögren's
syndrome out of the ESSDAI classification: prevalence and clin-
ical relevance in a large international, multi-ethnic cohort of
patients. Clin Exp Rheumatol 2019;37 Suppl 118(3):97-106

3. Carubbi F, Alunno A, Conforti A, Riccucci I, Di Cola I, Bar-
toloni E et al. Characterisation of articular manifestations in
primary Sjögren's syndrome: clinical and imaging features. Clin
Exp Rheumatol. 2020 Sep 22. Online ahead of print.

4. Cornec D, Devauchelle-Pensec V, Mariette X, Jousse-Joulin S,
Berthelot JM, Perdrigeet A et al. Severe health-related quality of
life impairment in active primary Sjogren’s syndrome and pa-
tient-reported outcomes: data from a large therapeutic trial.
Arthritis Care Res (Hoboken) 2017;69:528–35 

5. Alunno A, Bartoloni E, Valentini V, La Paglia GMC, Valentini E,
Leone MC et al. Discrepancy between subjective symptoms,
objective measures and disease activity indexes: the lesson of
primary Sjögren's syndrome. Clin Exp Rheumatol 2018;36
Suppl 112(3):210-214

6. Ramos-Casals M, Brito-Zerón P, Bombardieri S, Bootsma H, De
Vita S, Dörner T et al. on behalf of the EULAR-Sjögren Syn-
drome Task Force Group. EULAR recommendations for the
management of Sjögren’s syndrome with topical and systemic
therapies. Ann Rheum Dis 2020;79(1):3-18

7. Quartuccio L, Baldini C, Bartoloni E, Priori R, Carubbi F, Coraz-
za L et al. Anti-SSA/SSB-negative Sjögren's syndrome shows a
lower prevalence of lymphoproliferative manifestations, and a
lower risk of lymphoma evolution. Autoimmun Rev
2015;14(11):1019-22

8. Alunno A, Bistoni O, Caterbi S, Bartoloni E, Cafaro G, Gerli R.
Serum interleukin-17 in primary Sjögren's syndrome: associa-
tion with disease duration and parotid gland swelling. Clin Exp
Rheumatol;33(1):129

9. Carubbi F, Cipriani P, Di Benedetto P, Ruscitti P, Alunno A, Ger-
li R et al. Persistence of focal lymphocytic sialadenitis in pa-
tients with primary Sjögren's syndrome treated with rituximab:
a possible role for glandular BAFF. Clin Exp Rheumatol
2016;34(6):1123-1124

10. Quartuccio L, Salvin S, Fabris M, Maset M, Pontarini E, Isola
M et al. BLyS upregulation in Sjogren's syndrome associated
with lymphoproliferative disorders, higher ESSDAI score and
B-cell clonal expansion in the salivary glands. Rheumatology
(Oxford) 2013;52(2):276-81

11. Carubbi F, Alunno A, Cipriani P, Di Benedetto P, Ruscitti P, Be-
rardicurti O et al. Is minor salivary gland biopsy more than a
diagnostic tool in primary Sjögren׳s syndrome? Association
between clinical, histopathological, and molecular features: a
retrospective study. Semin Arthritis Rheum. 2014 Dec;44(3):
314-24

12. Carubbi F, Alunno A, Cipriani P, Bartoloni E, Baldini C,
Quartuccio L et al. A retrospective, multicenter study evaluating
the prognostic value of minor salivary gland histology in a large
cohort of patients with primary Sjögren's syndrome. Lupus.
2015;24(3):315-20

13. Fisher BA, Jonsson R, Daniels T, Bombardieri M, Brown RM,
Morgan P et al.  Sjögren's histopathology workshop group
(appen dix) from ESSENTIAL (EULAR Sjögren's syndrome stu -
dy group). Standardisation of labial salivary gland



histopathology in clinical trials in primary Sjögren's syndrome.
Ann Rheum Dis 2017;76(7):1161-1168

14. Carubbi F, Alunno A, Cipriani P, Coletti G, Bigerna B, Manetti
M et al. Different operators and histologic techniques in the
assessment of germinal center-like structures in primary
Sjögren's syndrome minor salivary glands. PLoS One
2019;14(1):e0211142

15. Shiboski CH, Shiboski SC, Seror R, Criswell LA, Labetoulle M,
Lietman TM et al. 2016 American College of Rheuma to -
logy/European League Against Rheumatism classification
criteria for primary Sjögren's syndrome: A consensus and data-
driven methodology involving three international patient
cohorts. Ann Rheum Dis 2017;76(1):9-16

ÓRgÃO OfICIAL DA SOCIEDADE PORTUgUESA DE REUMATOLOgIA

169

alUnno a et al


