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-sicca symptoms (90-95% of pts) due to 
an inflammatory lymphocytic glandular 
infiltration and destruction, but also by 

- a wide range of possible systemic 
manifestations (occurring in about 30-
40% of pts).

•SS hallmark: B cell hyperactivity

- overproduction of autoantibodies, 
(anti-Ro/SSA, anti-La/SSB, rheumatoid 
factor (RF), cryoglobulins)

- significant expansion of B cell clonal
populations  possible evolution to 
NHL

Sjögren’s syndrome

SS is an autoimmune and lymphoproliferative syndrome mainly characterized by:



Sjögren’s syndrome associated lymphoma

•About 5% of SS pts develop a B cell NHL, with a higher risk, ranging from 6.1-
to 44.4-fold, compared to general population. 

-Late complication (7.5 yrs after SS diagnosis)
- Median age at diagnosis of NHL: 58 yrs.
-No gender predisposition
-Sites of involvement include minor and/or major salivary 

glands, lacrymal glands, stomach, lungs, nodes, breast...
-Involvement of bone marrow is rare.

• Subtypes

-Marginal zone B cell lymphoma (MZBCL) of the MALT (Mucosa associated 
Lymphoid Tissue) type
-Nodal MZBCL
-Diffuse Large B cell Lymphoma (DLBCL)

• Lymphoma represents the main cause of mortality in SS pts.



Gandolfo S, 2015

Research efforts:

•To identify biomarkers

•To stratify patients



HORIZON-2020
HARMONIzation and integrative analysis of regional, national
and international Cohorts on primary Sjögren’s Syndrome (pSS)
towards improved stratification, treatment and health policy
making

• Harmonize the definitions
and procedures
• Define and validate 
biomarkers
• Integrate biomarkers
• Stratify patients
• Define outcomes
• Design clinical trials
• Give to the patients an
effective therapeutic chance



History of research about adverse predictors in SS (1)

First demonstration 
of association 
between 
cryoglobulinemia
and the risk of 
lymphoma 
(Tzioufas et al., 1996)

Persistent parotid enlargement, lymphadenopathy and/or splenomegaly
important clinical signs for lymphoma development (Kassan et al., 1978)



History of research about adverse predictors in SS (2)

• Low C4 as the strongest predictor for mortality in SS (Skoupoli et al., 2000).

• Parotid enlargement, purpura and low C4 as independent lymphoma risk 
factors in SS (Ioannidis et al., 2002)

Two category of different risk on the basis of purpura and/or low C4 presence 
or absence respectively:

-type I-high risk: 20% of pts
-type II-low risk: 80% of pts

• Parotid swelling, cryo, purpura and low C4: if 2/4 of these factors are 
present SS pts have a decreased survival (Brito-Zeron et al., 2007).



History of research about adverse predictors in SS (3)

• Hypocomplementaemia associated with the main adverse outcome scenarios 
in SS pts: lymphoma and death (Theander et al., 2004; Ramos-Casals et al., 2005; Solans-

Laquè et al., 2011).

• Neutropenia, low C4, cryo, lymphadenopathy, splenomegaly independent 
predictors for MALT lymphoma development (Baimpa et al., 2009)

• Lymphocytopenia CD4⁺ and a CD4 ⁺/CD8 ⁺ ratio ≤0.8: risk factors for 
lymphoma (Theander et al., 2006)



Histopathology of salivary glands

• GC-like structures detection (Theander et al., 2011 )
• Lymphocytic Focus Score  ≥3 (Risselada et al., 2014)

In both cases: significant association with lymphoma development.



GCs in pSS

• Ectopic Germinal centre (GC)-like structures have been
identified in pSS SG (Amft N, 2011; Pitzalis C, 2014).

• GCs in pSS express the AID responsible for SHM and CSR,
also in pSS with lymphoma (Bombardieri M, 2007), owning a
complete machinery for B cells clonal expansion.

• Autoreactive B cells persist in GCs in pSS and by-pass
traditional checkpoints controls (Le Pottier L, 2009).

• Different ways to evaluate ectopic GCs (triple-staining,
double staining, sequential sections-staining), different
definitions.

Haacke E A, 2017



Polymorphisms of the CXCR5 gene that codify for the receptor of CXCL12 have
been associated both with pSS and SS-unrelated NHL (Song R, 2012)

New biomarkers: Chemokines



Contribution of both type I and II IFN signatures in 
distinct clinical phenotypes of SS:
- Peripheral IFN  type I : SG swelling, SSA, lymphopenia
- Peripheral I and II: hypergamma
- MSG IFN I: arthralgias
- MSG IFN II: purpura, low C4

Terapia anti-IFN?
Quale?

New biomarkers:
IFN signature



Adverse predictors summary

CLINICAL FEATURES
Persistent glandular swelling

Purpura
Lymphoadenomegaly

Splenomegaly

LABORATORY FINDINGS
Cryoglobulinaemia

Low C4 levels
Low C3 levels

Leukopenia (lympocytopenia T CD4)
Anti-Ro/SSA , Anti-La/SSB

HYSTOPATHOLOGY OF SALIVARY GLANDS
GC-like structures detection  - MALT acquisition

Local Monoclonal B cell Expansion
Lymphocytic Focus Score  ≥3 

NOVEL BIOMARKERS



Persistent glandular swelling

661 pSS pts, HCV neg, classified according to AECG criteria

4 groups:
- Group 1: pts CV+ and/or salivary glands swelling+, lymphoma +
- Group 2: pts CV+, lymphoma –
- Group 3: pts salivary glands swelling +, lymphoma –
- Group 4: pts CV-, salivary glands swelling-, lymphoma -

SG swelling : 30% of SS pts
NHL: 5-10% of SS pts

Which pts with SG swelling 
should be considered at 

higher risk of NHL 
development?



Results

• The study shows that 4 biomarkers, cryo, low C4,  anti-SSB, leukopenia
were significantly associated to lymphoma.

• In the presence of salivary glands swelling without lymphoma if 2/4 of 
these biomarkers are positive  9-fold risk of lymphoma.



Cryoglobulinaemia and cryoglobulinaemic vasculitis (CV) - 1

CV is frequently a complication of  HCV infection (80-90% of cases of CV). 
Among HCV-neg cases, SS is the largest subgroup of CV pts.  Both HCV infection 
and SS predispose to B-cell NHL.

Quartuccio et al., 2014De Vita et al., 2011



The complex world of Sjögren’s syndrome and CV

Autoimmunity Neoplasia

Infection
Systemic
disease

Sjögren

Cryoglobulinemia in Sjögren Syndrome: A Disease Subset that Links

Higher Systemic Disease Activity, Autoimmunity, and Local B Cell

Proliferation in Mucosa-associated Lymphoid Tissue

Autoimmunity Neoplasia

Infection Systemic disease

HCV Cryo
vasculitis 



Cryoglobulinaemia and cryoglobulinaemic vasculitis (CV) - 2

• Sensitivity and specificity of the classification criteria for the CV were high 
in the group of SS pts. 

• Comparing the subgroup of SS pts with CV (SS-CV) to the SS pts with only 
cryo+ without vasculitis (CwV):

- no differences between the groups in clinical features of 
lymphoproliferation (lymphadenopathy, splenomegaly, salivary glands 
swelling, B symptoms).

-malignant lymphoma was more frequent in CV group.



Purpura

In SS the clinical finding of purpura may be linked to the presence of cryo or to 
the hypergammaglobulinaemia.

Results
• CV purpura: association with peripheral neuropathy, low C4, anti-La/SSB.
• Hypergammaglobulinemic purpura: association with RF, anti-Ro/SSA.
• Lymphoma is only associated with CV.

Conclusion: hypergammaglobulinemic purpura is an epiphenomenon of a benign 
B-cell lymphoproliferation, conversely CV is linked to a higher risk of 
lymphoma and can be considered a prelymphomatous condition.

652 SS pts



CLINICAL-PROGNOSTIC TURNING

Heavy MALT acquisition of glands 
clinically leading to

are the two main predictors of lymphoma and they can be considered as

Pre-lymphomatous conditions

PERSISTENT GLANDULAR 
SWELLING

CRYOGLOBULINEMIA/CVand

Biopsy



Biologic treatment of Sjögren’s syndrome

Biologics are currently the best potential option to treat SS.

Several clinical trials have tested biologic therapies efficacy and safety in SS 

using similar dose regimen to that in other autoimmune conditions: no 

homogeneous results, great heterogeneity among SS patients.

No drugs have been approved in SS.

• Therapies targeting classic pro-inflammatory cytokines (IL 1, IL 6, TNFα)

• Therapies targeting T cells and costimulation

• Therapies targeting B cells

• Biologic therapies in SS-related lymphoma and combined/sequential 

therapy

• Novel targets and ongoing trials



SS-related lymphoma and biologic therapies

Rituximab
• When cryoglobulinemia or cryoglobulinaemic vasculitis (CV), that is a pre-

lymphomatous condition, is present: rituximab is probably the best presently available 
treatment (De Vita S, 2012; Quartuccio L, 2013).

• RTX efficacy has been proved in SS pts with severe systemic extraglandular
involvement and in those with more active disease (Gottenberg et al., 2013; Carubbi et 
al., 2013).

• In the lack of cryo/CV: rituximab use and efficacy is still controversial (Quartuccio L, 
2009).

RTX might not deplete the B-cell infiltrate (De Vita S, 2002). 
Heterogeneity of response possibly related to local growth factors influencing

resistance/response to the anti-CD20 therapy.

• Resistance to RTX therapy related to local BAFF over-expression (Gong Q, 2005,

Quartuccio L, 2008 ).



BAFF

BAFF (or B-Lys) is a member of the TNF family promoting B-

cell activation and survival (Schneider P, 1999).

- Polymorphisms in the BAFF gene have been associated to both NHL and

SS (Novak AJ, 2009; Nezos A, 2014).

- BAFF Receptor His159Tyr mutation prevalence increased in pSS

patients with NHL (Papageorgiou A, 2015).

- BAFF transgenic mice display a hyperactivity of B-cells leading to a

tissue and blood lymphoid proliferation in a picture resembling SS and

SLE (Mackay F, 1999; Batten M, 2004) and resulting in marginal zone

NHL after many years.

- High levels of BAFF are found in saliva, sera and in affected tissues of SS

patients (Groom J, 2002; Mariette X, 2003; Daridon C, 2007).

- Higher levels are found in SS patients with lymphoma or pre-

lymphomatous conditions, such as myoepithelial sialadenitis (MESA)

and cryoglobulinaemic vasculitis (CV) (Quartuccio L, 2013).



• Open label, phase II.

• Patients n° 31

• Belimumab dosage was:

10 mg/kg at w 0, 2 and then

every 4 weeks to week 24.

•Primary endpoint evaluated at W28 was

improvement in two of the five following items:

- ≥30% reduction in VAS dryness

-≥30% reduction in VAS fatigue

- ≥30% reduction in VAS musculoskeletal pain

- ≥30% reduction in physician VAS systemic

-≥25% reduction in serum levels of any of the

following B cell activation biomarkers (free

light chains of immunoglobulin, β2-

microglobulin, monoclonal component,

cryoglobulin, IgG) or ≥25% increase in C4

level.

• Secondary end-points were change from

baseline to W28 in the following items: each

of the five items of the primary endpoint,

Schirmer’s test, unstimulated salivary flow,

ESSDAI, ESSPRI, SF36 quality-of-life index.
• Results W28

- the primary endpoint was achieved in 18 (60%).

- the mean ESSDAI and ESSPRI decrease.

- significant changes in B cell biomarker values

- salivary flow and Schirmer’s test did not change.

Ann Rheum Dis. 2015 Mar;74:526-31.



1997, 41 y SS pts with sicca, SSA, SSB, FR, cryo II, HCV neg.
2002 parotid enlargementMESA+monoclonal B expansion
2003 CV: purpura, neuropathy, cutaneous ulceration, persistent
parotid swelling (low-grade MALT B-NHL)

RTX 375 mg/m2/w for 4 w  inefficacy
cyclophosphamide 9 g,then azathioprine  inefficacy

2005, feb: parotidectomy ulceration reduction,
PE ulceration resolution.

Persistence of the other clinical manifestations.
2005, sep: reactivation of leg ulceration inefficacy of PE
2006 RTX 375 mg/m2/w for 8 w + high dose of steroids 

inefficacy.
2006-2010: autograft, mycophenolate, prostacycline inefficacy

2010 belimumab (trial BELISS)  worsening of ulceration
after 5 infusions.
49 days after last BEL infusion: RTX 375 mg/m2/w
for 4 w, retreatment at +6m and +12 m.

PRE RTX

POST  RTX



Progressive clinic 
resolution

Regression of
lymphoma

Improvement of
laboratory
parameters

Sequential therapy BEL+RTX:
1 published case 

Combined therapy BEL+RTX:
Ongoing clinical Trial 
(NCT 02631538) 

BAFF

C4

cryo

RF

Treat to target both microenvironment and B lymphocyte



2017, submitted



2017, submitted





• Multicenter, single-arm, non randomised, 
phase II trial
• 57 pts
• Median follow-up 43 months
• EFS at 4 years was 88% (95% CI 74–95).



Take-home messages

• Lymphoma is the main cause of mortality in SS pts.

• Persistent glandular swelling and cryoglobulins/CV are pre-lymphomatous conditions

in SS and their appearance is a red flag for higher risk of lymphoma development.

In this context, lymphoma presence must be ruled out.

Biopsy is crucial for both for diagnostic and prognostic purposes.

• Adverse predictor factors are available and may help to stratify pts on the basis of their

lymphoproliferative risk.

• The study of etiopathogenesis and the individuation of new biomarkers in SS are

definitely worthwhile to improve the stratification of patients in order to give a valid

and effective therapy for SS in the next future, hopefully preventing the evolution

towards malignant lymphoproliferation.


