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ABSTRACT

Objective. To investigate if indicators
of a heavier involvement of mucosa-as-
sociated lymphoid tissue (MALT) in pri-
mary Sjogren’s syndrome (pSS), i.e. per-
sistent salivary gland (SG) swelling and
cryoglobulinaemia, might better evalu-
ate the lymphoma risk compared to the
ESSDAI. Therefore, the current concept
of disease activity of pSS should be re-
evaluated, based solely on ESSDAI.
Methods. A cohort of 255 pSS patients,
including 30 pSS with B-cell lympho-
ma, was investigated. Three subgroups
were distinguished, i.e. pSS develop-
ing lymphoma in the follow-up (n=12),
PSS with lymphoma at cohort inclusion
(n=18), and control pSS not developing
lymphoma in the follow-up (n=225).SG
swelling, cryoglobulinaemia and ESS-
DAI were evaluated at baseline, in the
follow-up to one year before lymphoma
diagnosis, and at lymphoma diagnosis.
Results. SG swelling and/or cryoglob-
ulinaemia at baseline were significant-
ly higher (p=0.0003) in pSS patients
evolving into lymphoma if compared to
pSS controls, while ESSDAI showed no
significant difference. Both SG swelling
and cryoglobulinaemia persisted and
sometimes developed ex novo in the
follow-up. SG swelling and cryoglob-
ulinaemia were present in 24/30 (80%)
cases the time of lymphoma diagnosis,
and lymphoma itself was usually of
MALT/marginal zone histotype (90%),
leading to peculiar manifestation of
lymphoma in pSS.

Conclusion. The autoimmune and lym-
phoproliferative involvement of MALT
is the biological substrate of pSS. If
this involvement is heavier, as reflected
by SG swelling and cryoglobulinae-
mia, disease activity may be consid-
ered higher, and the risk of lymphoma
is increased. The current concept and
evaluation of activity of pSS, based
solely on the ESSDAI, needs revision.

Introduction

Primary Sjogren’s syndrome (pSS) is an
autoimmune and lymphoproliferative
disease (1). The tissue mainly involved
by pSS is the MALT (mucosa-associat-
ed lymphoid tissue) (2-4), and for this
reason it was also called “autoimmune
epithelitis” or “autoimmune exocrinop-
athy” (5). Connective tissue disease
(CTD) and systemic vasculitis features,
as well as an increased risk of lympho-
ma development, are also present (4,
6-16). However, while the clinical phe-
notype is different in disease subsets,
the biologic substrate of pSS, i.e. the
MALT autoimmune and lymphoprolif-
erative involvement, is the common de-
nominator. This MALT background is
typical of pSS, and not of other CTDs
or vasculitis. Many novel therapies are
being evaluated in pSS, where effective
treatments still represent an unmet need
(17, 18). Currently, patient inclusion
in clinical trials is mainly based on the
degree of pSS activity as scored by the
ESSDALI (19), which is a composite in-
dex for disease activity similar to other
indexes for CTDs, such as SLEDAI for
lupus (20). A significant contribution to
the ESSDALI score is given by the dif-
ferent systemic features of pSS, some
of which are not frequent. By contrast,
the degree of glandular inflammation
and non-malignant lymphoproliferation
leading to mucosal dryness and to the
increased risk of lymphoma evolution
contributes in a more limited way (19).
Of note, the majority of pSS patients
observed in clinical practice have a low
disease activity if based on the ESSDAI
score <5 (12), but sicca manifestations,
fatigue, constitutional symptoms and,
possibly, lymphoma risk factors, may
be present. The current exclusion of
such patients from novel treatment ap-
proaches is hardly acceptable. These
treatments might act positively on sicca
syndrome and lymphoma risk factors,
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and this could also represent an end
point. Furthermore, as recently shown
by two independent studies (12, 13),
about one third of pSS patients who
develop lymphoma in the subsequent
follow-up show a very low ESSDAI at
baseline. One additional issue is repre-
sented by the possible lack of a clear-cut
distinction between pSS manifestations
present at baseline, compared to those
occurring during the subsequent disease
course and, finally, shortly before the
lymphoma diagnosis or at the lympho-
ma diagnosis (the latter being possibly
linked to lymphoma itself, rather than
being true predictors). Three steps may
be usefully distinguished, including: 1)
pSS at baseline, i.e. at the time of the
first referral of the patient to the special-
ist for data collection; 2) pSS during the
subsequent follow-up, at different times
before the possible lymphoma evolu-
tion; and 3) pSS proximal or at the time
of lymphoma diagnosis. In step 1, addi-
tional data at the time of pSS onset (e.g.
first sicca manifestations) and at the
time of pSS diagnosis or classification
may antedate the baseline observation,
and should be further distinguished.
However, it may be difficult to obtain
these data with precision. In step 2, the
clinical features might change during
the follow-up, and the risk of lympho-
ma might change accordingly. Overall,
when dealing with steps 1 and 2, in our
opinion it would be helpful to have all
the prospective data collected very ac-
curately within the same cohort. Step 3
may be characterised by delays in pa-
tient referral, in diagnostic tests, and in
the definite diagnosis of indolent lym-
phoma. Symptoms might be also due to
an already existing lymphoma, and in
our Centre we consider one year before
the diagnosis of lymphoma as the cut-
off point to exclude an existing indolent
lymphoma (although this is of course
arbitrary). Since it was recently sug-
gested that an increase in ESSDAI is a
predictor of lymphoma in pSS (14), the
clinical and laboratory manifestations
of pSS patients developing lymphoma
were evaluated in our cohort. In par-
ticular, we focused on the two well es-
tablished lymphoma risk factors which
are clinical surrogates for increased in-
flammation and lymphoproliferation of

Clinical and Experimental Rheumatology 2018

MALT in pSS (2-9, 21) i.e. persistent
major salivary gland (SG) swelling and
mixed cryoglobulinaemia. We aimed
to understand whether and when either
these indicators of a heavier MALT
involvement, or ESSDAI, might bet-
ter evaluate the lymphoma risk in pSS.
Consequently, the observed findings,
supporting the former, led to the con-
clusion that the current well-rooted con-
cept of disease activity in pSS, based
on the sole ESSDAI value, should be
reconsidered. Disease activity should
be evaluated based also on the degree of
glandular inflammation and lymphopro-
liferation, i.e. the essence of pSS.

Materials and methods

The cohort included 255 consecutive
unselected patients with pSS prospec-
tively followed at the Clinic of Rheu-
matology, ASUIUD, University of
Udine, Italy, a reference Italian Centre
for pSS and for lymphomas occurring
in rheumatic autoimmune diseases. The
patients were all positive for the 2002
classification of pSS (22). Thirty of the
255 pSS patients either presented a B-
cell non-Hodgkin’s lymphoma (NHL) at
baseline (i.e. at inclusion in the cohort;
n=18) or developed a B-cell NHL in the
follow-up (n=12). Therefore, data at B-
cell NHL diagnosis were analysed in 30
cases, while prospective data were ana-
lysed in 12 patients, including data: a) at
baseline (i.e. at the time of inclusion in
the cohort; b) during the subsequent fol-
low-up up to 1 year before the diagnosis
of lymphoma; and c) at the time of the
diagnosis of lymphoma. The 225 pSS
patients who did not develop lymphoma
in the follow-up were those, within our
larger cohort, with a sufficiently long
follow-up available (Table 1), and rep-
resented the control group. Persistent
salivary gland (SG) swelling and cryo-
globulinaemia were investigated in de-
tail, as definite indicators of inflamma-
tion and lymphoproliferation of MALT
in pSS (2-9, 21). Persistent SG swelling
was defined by either episodical (one or
more episodes) of monolateral or bilat-
eral parotid or submandibular swelling,
or chronically persistent swelling, as
evaluated by the clinician (2,9, 19) and
confirmed, whenever possible, by sali-
vary gland ultrasonography. Cryoglob-

ulinaemia was repeatedly searched, as
recommended (15,21).

Statistical analyses

Categorical variables are presented as
frequencies and percentages. Quanti-
tative variables are described with the
mean + standard deviation (SD), or
with the median for the ESSDAI score
(range). Chi square test was used to as-
sess differences between subgroup of
patients, and mean differences were
expressed with 95% CI. In the case of
distributions with extreme outliers a
non-parametric Wilcoxon signed-rank
test for paired data was used. All signifi-
cance tests were two-tailed and values
of p<0.05 were considered significant.

Results

The whole cohort included 255 patients
with pSS (22), 236 women (92.5%)
and 19 men (7.5%). Their mean age
at baseline was 51.8+13.4 years. Anti-
Ro/SSA and anti La/SSB antibodies
were present in 195/255 (76.5%) and
126/255 (49.4%) of patients, respec-
tively. The mean follow-up from the
first evaluation (i.e. baseline data) to
the last follow-up visit, also after NHL
development, was 9.1+6.9 years. Data
at baseline in the three subsets of pSS
patients, i.e. pSS developing lymphoma
in the follow-up (n=12), pSS with lym-
phoma at baseline (n=18), and pSS not
developing lymphoma in the follow-
up (n=225) are shown in Table I. The
mean follow-up in these three groups
was 14.8+7.8 years, 10.5+6.8 years, and
8.7+6.7 years, respectively. Additional
data on the 12 pSS patients develop-
ing B-cell NHL are reported in Table
II. They developed lymphoma after a
mean follow-up of 3.75+2 .8 years. Data
on the whole 30 pSS patients with lym-
phoma are shown in Tables III and IV.
Alow grade B-cell NHL of MALT or of
the marginal zone was present in 27/30
patients (90%) (Table IV).

At baseline, the evaluation of SG
swelling and mixed cryoglobulinaemia,
indicating a higher inflammation and
lymphoproliferation of MALT, is better
than ESSDAI to predict lymphoma
evolution

At baseline, the prevalence of persistent
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Table I. Data at baseline in the three subgoups of pSS patients of the cohort .

Patients features at baseline pSS with NHL pSS developing pSS controls  p-value®
at inclusion NHL in the not developing
(n=18) follow-up (n=12)  NHL (n=225)
Age years, mean +SD 51.8+11.3 448 +8.9 522+13.8 0.07
Females, n (%) 15/18 (83.3%)  10/12 (83.3%) 211/225 (93.8%) 0.19
Positive SG biopsy, n (%) 11/11 (100%) 7/7 (100%) 88/109 (80.7%) 0.35
Anti-Ro/SSA positive, n (%) 14/18 (77.8%)  10/12 (83.3%) 171/225 (76%) 0.74
Anti-La/SSB positive, n (%) 8/18 (44.4%) 8/12 (66.7%)  110/225 (48.9%) 0.23
ANA positive >1:160, n (%) 14/18 (77.8%) 12/12 (100%)  191/225 (84.9%) 0.22
Rheumatoid factor, n (%) 10/18 (55.6%) 6/12 (50%) 99/225 (44%) 0.68
Persistent SG swelling, n (%)  10/18 (55.6%) 8/12 (67%) 39/225 (17.3%) 0.0004
Cryoglobulinaemia, n (%) ¥ 3/18 (16.7%) 3/12 (25%) 16/225 (7.1%) 0.06
Low C3,n (%)* 5/18 (27.8%) 3/12 (25%) 48/225 (21.3%) 0.70
Low C4,n (%)* 5/18 (27.8%) 4/12 (333%)  31/225 (13.8%) 0.06

2/18 (11.1%)
4/18 (22.2%)

Leukopenia, n (%)*
Lymphopenia, n (%)*

1/12 (8.3%)
4/12 (33.3%)

18/225 (8%) 1.0
33/225 (14.7%) 0.09

*Low C3 levels if <90 mg/dl; low C4 levels if <10 mg/dl; leukopenia if WBC <4000/mm?; lymphopenia

if lymphocytes <1000/mm?®.

°p-value between the baseline values in pSS patients developing NHL in the follow-up (n=12) vs. pSS

controls non developing NHL (n=225).

SAt baseline a cryoglobulinaemic vasculitis was present, concomitantly with cryoglobulinaemia, in
2/3 patients with NHL at inclusion, in 1/3 patients developing NHL in the follow-up, and in 11/16 pSS

controls not developing NHL in the follow-up.

Table II. Glandular swelling, cryoglobulinaemia and ESSDAI in pSS patients developing

lymphoma in the follow-up.

Indicators of heavy MALT Baseline 12 months to At lymphoma p-value at
involvement and ESSDAI lymphoma diagnosis baseline:
score in pSS developing NHL pSS NHL
(n=12) patients
(n=12) vs.
pSS controls
(n=225)
Persistent glandular 8/12 (67%) 10/12 (83%) 11/12 (92%) 0.0004
swelling, n (%)
Cryoglobulinaemia, n (%) ¢ 3/12 (25%) 3/12 (25%) 4/12, (33%) 0.08
Persistent glandular swelling 9/12 (75%) 11/12 (92%) 11/12 (92%) 0.0003
and/or cryoglobulinaemia, n (%)
Median ESSDAI (range) 5 (2-12) 10.5 (1-18) 19 (13-33) 0.128
Median ESSDAI (range)
calculated by excluding 4.5 (0-8) 8 (1-14) 9 (1-21) 0.369
lymphadenopathy domain
Median ESSDAI (range) 3 (0-3) 2 (1-10) 2 (1-10) 0.61

calculated by excluding
lymphadenopathy domain, SG
swelling and cryoglobulinaemia

¥One patient at baseline, and two patients at 12 months to lymphoma diagnosis and at lymphoma diag-

nosis presented cryoglobulinaemic vasculitis.

SG swelling, of cryoglobulinaemia and
of low C4, was much higher in the pSS
patients who developed NHL in the fol-
low-up if compared to pSS controls (Ta-
ble I). In detail (Table II), persistent SG
swelling was present in § of the 12 pSS
patients who developed lymphoma in
the follow-up, while cryoglobulinaemia
in 3/12 (1/3 also showing a cryoglobuli-
naemic vasculitis), and at least one of
the two manifestations was present in
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9/12 (75%; p=0.0003 vs. pSS controls).
By contrast, the median ~ ESSDAI at
baseline in the 12 pSS patients develop-
ing NHL was 5 (2-12) and in pSS con-
trols was 4 (0-26), i.e. not significantly
different (p=0.128). In detail, among
the pSS patients who developed NHL,
the ESSDAI at baseline was <5 (low
activity) in 4/12, and never reached at
least 14 points (high activity) in all the
8 remaining patients. Among the 4 pSS

patients with ESSAI <5, one patient
showed a cryoglobulinaemic vasculi-
tis with type II mixed cryoglobulinae-
mia, and another one parotid swelling
with, i.e. half of the patients with an
ESSDALI <5 presented risk factors for
lymphoma evolution at baseline. The
ESSDALI score in the pSS controls was
<5 in 136/225 (60.4%), 5-13 in 76/225
(33.8%), and >13 in 13/225 (5.8%).

During the follow-up, SG swelling

and cryoglobulinaemia persist and
may further develop ex novo in some
patients

During the follow-up, persistent SG
swelling and/or cryoglobulinaemia,
already present at baseline in 75% pa-
tients, persisted in the same patients,
and two additional pSS patients devel-
oped them (persistent SG swelling in
both, with one patient evolving from
serum cryoglobulinaemia alone into
an overt cryoglobulinaemic vasculitis
(Table II). In total, 11/12 (92%) pSS
patients of the Cohort who developed
NHL in the follow-up had persistent
salivary gland swelling and/or cryoglo-
bulinaemia up to to one year before the
diagnosis of lymphoma. The ESSDAI
score concomitantly increased (Table
II). By contrast, no significant increase
in the prevalence of persistent salivary
gland swelling and of cryoglobulinae-
mia or cryoglobulinaemic vasculitis, as
well no significant increase in ESSDAI,
was noticed in pSS controls who did
not develop lymphoma (Table V).

At the time of lymphoma diagnosis,

SG swelling, cryoglobulinaemia and
heavy MALT involvement are usually
present, leading to the peculiar
manifestation of lymphoma in pSS

The data at the time of B-cell NHL di-
agnosis are reported in Tables III and
IV. At the diagnosis of lymphoma, an
indolent B-cell NHL (of MALT, or
nodal of the marginal zone) was ob-
served in 27/30 cases (90%) (Table II1
and IV). Persistent SG swelling was
present in 21/30 (70%), cryoglobuli-
naemia in 7/30 (23.3%; also with cryo-
globulinaemic vasculitis in 4/7) and
at least one of the two in 24/30 (80%)
(Table IV). However, among the 6 pSS
patients lacking persistent SG swelling
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Table III. Histological type and stage of B cell lymphoma in 30 pSS patients.

Age at NHL  Months of Histological type Stage  NHL localisation
diagnosis cohort
(years), sex  follow-up
before NHL
diagnosis
61,F 48 DLBCL 111 Lymph nodes
50,F 12 MALT lymphoma v Lung
39,F 46 MALT lymphoma 1E Parotid gland
60, F 13 MALT IIIE  Parotid gland,
lymphoma lymph nodes
60, M 110 MALT lymphoma IE Parotid gland
66, F 96 MALT lymphoma 1E Tongue
41,F 26 MALT lymphoma 1E Parotid gland
52,F 29 MALT lymphoma 1E Parotid gland
70,F 38 MALT lymphoma v Parotid gland, lymph nodes, bone
marrow
53,F 12 MALT lymphoma 1E Parotid gland
56,F 77 Splenic marginal v Spleen, parotid gland, lymph nodes,
zone lymphoma bone marrow
67,F 72 DLBCL v Spleen, stomach
55,M - MALT lymphoma 1E Parotid and submandibular glands
49,F - MALT lymphoma 1E Parotid gland
49,F - Nodal marginal zone v Lymph nodes, bone marrow
lymphoma
60, F - MALT lymphoma IE Parotid gland
50,F - MALT lymphoma IIE  Parotid gland, lymph nodes
52, M - Primary cutaneous 1IE Skin
marginal zone
lymphoma
50,F - MALT lymphoma v Parotid gland, bone marrow
41,F - MALT lymphoma v Parotid gland, bone marrow
60, F - MALT lymphoma v Parotid gland, lung, liver
65,F - MALT lymphoma 1E Lacrimal gland
39,F - MALT lymphoma IE Submandibular gland
65,F - MALT lymphoma 1E Parotid gland
71,M - MALT lymphoma IITE  Parotid and minor salivary glands,
lymph nodes
43,F - MALT lymphoma 1E Parotid gland
71,F - MALT lymphoma 1E Lacrimal gland
62,F - MALT lymphoma 1E Parotid gland
63,F - Follicular lymphoma 1 Lymph nodes
67,F - MALT lymphoma v Parotid gland, stomach, lymph nodes

Table IV. Glandular swelling, cryoglobulinaemia and MALT lymphoma are frequent at the
diagnosis of B-cell NHL in pSS.

Indicators of heavy MALT involvement and ESSDAI score
at NHL diagnosis (n=30)

Prevalence at the time p-value vs.
of NHL diagnosis pSS controls

(n=225)

Cryoglobulinaemia, n (%) ¥ 7/30 (23.3%)
Persistent glandular swelling, n (%) 21/30 (70%)
Persistent glandular swelling and/or cryoglobulinaemia, n (%) 24/30 (80%)
MALT lymphoma, n (%) 27/30 (90%) -
Persistent glandular swelling and/or cryoglobulinaemia 28/30 (93.3%) -

and/or MALT lymphoma, n (%)
Median ESSDAI (range) 19 (13-33) <0.0001
Median ESSDAI (range) calculated by excluding

lymphadenopathy domain 8 (1-19) 0.001
Median ESSDAI (range) calculated by excluding 4 (1-12) 0.31

lymphadenopathy domain, SG swelling and cryoglobulinaemia

$Four patients at time of lymphoma diagnosis presented cryoglobulinaemic vasculitis.

and/or cryoglobulinaemia at the time of
lymphoma diagnosis, a marginal zone
B-cell NHL of MALT was in any case

present in 4 patients, a marginal zone
nodal B-cell NHL in one patient, and a
diffuse large cell B-cell lymphoma in
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1 patient. Overall, a MALT lymphoma
and/or SG swelling and/or cryoglob-
ulinaemia, i.e. a heavy MALT involve-
ment, was noticed in 28/30 (93.3%) of
pSS patients with lymphoma (Table
IV). Their median ESSDAI at lympho-
ma onset in was 19 (13-33) vs. 5 (0-63)
in the pSS controls who not develop
lymphoma (p<0.0001). No statistically
significant differences in the ESSDAI
score and in clinical and laboratory
features were noticed between the two
Cohort NHL subgroups (pSS patients
developing lymphoma in the follow-up,
or with lymphoma at Cohort inclusion).
In addition, their median ESSDAI was
similar to that of pSS patients at lym-
phoma onset in an independent Italian
Cohort of the Italian Study Group of SS
(GRISS; data not shown). Importantly,
when the ESSDAI score at lymphoma
onset was calculated after excluding
the lymphadenopathy domain, as done
in another study to exclude overlap be-
tween lymphoma and pSS itself (14),
the difference remained significant
(p=0.001), the median ESSDAI was 8
(1-19) in the 30 NHL pSS cases and 4
(0-26) in the 225 pSS controls. How-
ever, when ESSDAI was calculated
by also excluding SG swelling and
cryoglobulinaemia, no significant dif-
ference was noticed between NHL and
pSS without NHL (p=0.31), indicating
that persistent SG swelling and cryo-
globulinaemia themselves contributed
significantly to the increase in ESSDAI
at NHL diagnosis (Table IV).

Discussion

In the present prospective study, the
two clinical manifestations of pSS rep-
resenting widely recognised lymphoma
predictors, i.e. persistent major SG
(mainly parotid) swelling and mixed
cryoglobulinaemia (6-13, 21) proved
useful to identify pSS patients at higher
risk of lymphoma evolution. These two
manifestations were herein analysed in
detail since they well reflect the degree
of inflammation and lymphoprolifera-
tion of MALT in pSS (2-9, 21) and are
very closely related biologically (21).
They are therefore important to reveal
the activity of pSS itself, when taking
into account the disease pathophysiol-
ogy and the concept of pSS as a disease
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Table V. Non significant changes in glandular swelling, cryoglobulinaemia and ESSDAI in
control pSS patients not developing lymphoma in the follow-up.

Indicators of heavy MALT involvement
and ESSDALI score in pSS controls (n=225)

Baseline During follow-up p-value

Persistent glandular swelling, n (%)
Cryoglobulinaemia, n (%) *

Persistent glandular swelling and/or
cryoglobulinaemia, n (%)

37/225 (16.4%) 39/225 (17.3%) 0.75
16/225 (7.1%)  21/225 (9.3%) 0.12
51/225 (22.6%)  53/225 (23.5%) 09

YEleven patients (4.8%) presented cryoglobulinaemic vasculitis at baseline, and no patient developed

it during the follow-up.

of MALT (1-4). Thus, starting from the
lymphoma issue in pSS, an important
conclusion emerged, i.e. that the degree
of MALT involvement should repre-
sent a further criterion to evaluate pSS
activity, even if the ESSDAI score is
low. The majority of pSS patients who
developed lymphoma in this study pre-
sented SG swelling and/or cryoglobuli-
naemia at Cohort inclusion. This cut-off
point was investigated since it reflects
the clinical practice where, if risk fac-
tors are present earlier, they quite of-
ten cannot be evaluated accurately. At
baseline, SG swelling and/or cryoglob-
ulinaemia were significantly increased
in pSS patients who later developing
lymphoma if compared to patients who
did not. Overall, the usefulness of these
two predictors of lymphoma in pSS is
herein confirmed, and a longer follow-
up in the present pSS control group
might reveal an even stronger associa-
tion. Other lymphoma predictors have
been highlighted in pSS (6-14). They
include lymphadenopathy and spleno-
megaly, anaemia, neutropenia and lym-
phopenia. It has been also suggested
that the immunoglobulin monoclonal
component in biologic fluids, free im-
munoglobulin light chains, increase
in serum beta2-microglobulin and in
rheumatoid factor titre (2, 6-13, 23).
Other predictors are more difficult to be
widely studied, such as the pattern of B-
cell clonal expansion in metachronous
salivary gland biopsies (22) and genetic
alterations (23, 24). Novel tools and
biomarkers are also being investigated
(25). Overall, additional items would
be helpful to predict lymphoma in pSS
with greater sensitivity and specificity,
and composite scores for lymphoma
prediction have been proposed (7, 9,
10) and will be further evaluated (25).
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However, SG swelling and cryoglobuli-
naemia show the best evidence, at pre-
sent, of reflecting a heavier MALT in-
volvement in pSS (2-9, 21, 24). Minor
salivary gland pathologic data could
also be useful to this end, but this needs
to be further addressed (8, 10, 27),
and additional tissue investigation and
biomarkers are probably needed (25).
From the accurate patient follow-up,
we noticed that the prevalence of SG
swelling and cryoglobulinaemia may
further increase concomitantly with
the reduction of the time to lymphoma
diagnosis in pSS. This reinforces them
as clinical manifestations, well re-
flecting a biologic background of pSS
closely linked to lymphoma evolution.
Of note, SG swelling and cryoglobuli-
naemia lead to a limited increase in the
ESSDALI score, while cryoglobulinae-
mic vasculitis manifestations contrib-
ute more (19, 28). On the other hand,
about one third of the pSS population
who will develop lymphoma shows a
low activity, as indicated by the ES-
SDAI, at baseline. This was shown in
independent cohorts of pSS patients
from Spain and from Greece (12, 13),
and confirmed by the present results. In
the study by Brito-Zeron, the increase
in the ESSDALI at baseline was not se-
lected in multivariate analysis indicat-
ing the variables which might better
predict lymphoma, while salivary gland
swelling and cryoglobulinaemia were
selected (12). In the Greek study no
significant difference in the ESSDAI
score at baseline was noticed between
pSS patients developing or not develop-
ing lymphoma in the follow up, as in
the present study (13). Also, no patient
who later developed lymphoma in our
Cohort showed a very high ESSDAI
at baseline. The fact that the ESSDAI

is significantly increased at lymphoma
diagnosis in this and other series (12-
14) may be due not only to possible
lymphoma manifestations (such as
lymphadenopathy, splenomegaly, and
constitutional symptoms) but also to
cryoglobulinaemia,  cryoglobulinae-
mic vasculitis features, and SG swell-
ing themselves (28). This is supported
by the analyses excluding these two
manifestations for the calculation of
the ESSDAI in the present study, where
the ESSDALI itself resulted no longer
significantly increased. Consistently,
palpable purpura, vasculitis, peripheral
neuropathy, renal involvement and SG
swelling were frequent at lymphoma di-
agnosis in independent cohorts (12, 13).
Furthermore, in a French multicentre
study (14), SG enlargement, cryoglo-
bulinaemia and low C4 were selected
by multivariate analysis as significantly
increased at 6 months before lymphoma
diagnosis in pSS (when an existing, in-
dolent lymphoma may be present). If
compared to persistent SG swelling,
cryoglobulinaemia is less frequent (5-
10%), but implies a worse outcome in
pSS (6,7, 9-14, 28). Importantly, pSS-
associated cryoglobulinaemia shows a
pathobiology that is different from hep-
atitis C virus (HCV)-associated cryo-
globulinaemia, since it is dependent on
the involvement of MALT (21). Parotid
swelling is detected about in 20-30%
of pSS patients (10, 16), and only a part
of them will develop lymphoma in the
follow-up. Thus, it is relevant to better
distinguish, among pSS patients with
parotid swelling, those with a higher
risk of lymphoma evolution. We point-
ed out that the persistent expansion of
the same B-cell clone in metachronous
parotid biopsies from the same patient
is associated with a much higher risk of
lymphoma evolution (29). Additional
pathologic and molecular biopsy stud-
ies may further dissect the risk, and we
and others (27) suggest that parotid bi-
opsy should be done whenever possible
in pSS patients with persistent parotid
swelling. Furthermore, with the pro-
spective evaluation of pSS patients with
non-malignant parotid swelling (as-
sessed by parotid biopsy) (9), those with
a higher risk of lymphoma evolution
could be identified in the presence of at
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least 2 among: a) cryoglobulinaemia; b)
low C4; c¢) leukopenia; and d) anti-SSB
antibody positivity. Again, cryoglob-
ulinaemia and the related reduction in
C4 were identified on the background
of SG swelling. Interestingly, peculiar
heavy and light chain immunoglobulin
genes are preferentially used in pSS-
related B-cell lymphoproliferation of
MALT, either with or without cryoglo-
bulinaemia. These are the same genes
implicated in the production of cryoglo-
bulins in HCV-related (pSS-unrelated)
cryoglobulinaemia (18, 30). The study
of HCV-related autoimmunity and lym-
phoproliferation is therefore helpful for
the study of pSS itself (31). The defi-
nite infectious trigger HCV can be ef-
fectively targeted, and growth factors
which implicated for B-cell growth in
pSS, such as BAFF and, recently, TSLP
(32-34), are increased also in the course
of HCV infection (35, 36). A final issue
which needs to be highlighted, in our
opinion, is the definition of the exact
time frame when lymphoma predictors
in pSS are investigated. As shown here,
the risk of lymphoma at baseline might
be different from that shown at different
time points in the follow-up. A dynamic
approach is recommended at present,
requiring the re-evaluation of lympho-
ma risk factors at any follow-up visit,
also with low ESSDALI values.

Overall, being prospective and linking
SG swelling to cryoglobulinaemia, this
study supports the notion that it is the
heavier involvement of MALT that con-
tributes to the lymphoma risk in pSS.
Importantly, starting from the study of
lymphoma in pSS, we conclude that the
concept of disease activity of pSS itself,
as built and currently evaluated (i.e.
based on the sole ESSDAI compos-
ite score) should be revised. Also, the
pSS patients showing a heavier glan-
dular inflammatory and lymphoprolif-
ererative involvement (disclosed by SG
swelling and cryoglobulinaemia in this
study, and by improved methods in the
future) may develop lymphoma and can
be considered more active, even if the
ESSDALI is low.

If well targeted, the MALT inflamma-
tion and the risk of lymphoma in pSS
might be reduced by novel therapies
available, and an adequate patient in-
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clusion is required to reach this goal.
We conclude that additional investiga-
tion is needed rather promptly needed.
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