Positive histopathologic assessment in salivary glands
shows little impact on clinical features of established
primary Sjogren’s syndrome in a Korean population
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ABSTRACT

Objective. The presence and severity
of focal lymphocytic sialadenitis in mi-
nor salivary glands is a pathognomonic
feature in primary Sjogren’s syndrome
(pSS). However, it has not been deter-
mined whether performing minor sali-
vary gland biopsy (MSGB) in a setting
of serologically and clinically estab-
lished pSS provides additional clinical
value. Therefore, we aimed to investi-
gate the necessity of MSGB in estab-
lished pSS patients with anti-Ro/SSA
antibodies.

Methods. We extracted 185 patients
with anti-Ro/SSA antibody-positive pSS
from the Korean Initiative of pSS study,
a prospective cohort study. We assigned
them into two groups, 161 patients with
focus scores =1 and another 24 with
focus scores <1. The two groups were
compared in various clinical aspects,
including the severity of glandular dys-
function, systemic disease activity, ex-
tra-glandular manifestations, and other
clinical indices and laboratory values.
We also evaluated the relationship be-
tween focus scores and clinically im-
portant variables in pSS.

Results. Between the two groups, there
were no significant differences in the
severity of secretory dysfunction, the
frequency of extra-glandular manifes-
tations, systemic disease activity repre-
sented by various clinical indices, and
laboratory findings possibly predict-
ing the risk for lymphoma. Rather, the
Sjogren’s syndrome disease damage in-
dex was higher in the group with focus
scores <I. Among all variables, only
serum immunoglobulin G levels were
correlated with focus scores.
Conclusion. Given the little influence
on clinical phenotypes, routine MSGB
could be omitted for serologically and
clinically established pSS patients,

especially in low-risk areas for lym-
phoproliferative diseases.

Introduction

Primary Sjogren’s syndrome (pSS) is a
systemic autoimmune disease mainly
presenting with dry eyes and dry mouth
caused by the infiltration of inflamma-
tory cells into the exocrine glands (1).
Although the aetiologies and patho-
physiologic mechanisms of pSS are
still unclear, several criteria have been
suggested to define the disease entity.
According to the latest classification
criteria from the American College
of Rheumatology (ACR)/European
League Against Rheumatism (EU-
LAR), positivity in one of two items,
either the presence of anti-Ro/SSA an-
tibody or the histologic confirmation
of lymphocytic infiltration in minor
salivary glands, is needed in order to
diagnose pSS (2).

Minor salivary gland biopsies (MSGB)
are widely performed in many rheuma-
tologic centres for pSS around the world
to evaluate the histopathologic state of
the exocrine glands (3). Focal lympho-
cytic sialadenitis (FLS) is the most spe-
cific pathologic findings for pSS (4).
The focus score is a semi-quantitative
value indicating the severity of FLS in
lower lip biopsy specimens (5). Several
studies reported a correlation between
higher focus scores and specific clini-
cal features, such as more severe secre-
tory dysfunction and disease activity
and elevated risk for lymphoprolifera-
tive disease in pSS (6-8). Focus scores
>1 are regarded as a reasonable cut-off
level for determining whether histo-
pathologic results are sufficient for di-
agnosing pSS (6). However, pSS can be
diagnosed based on decreased secretory
functions, tested by the Schirmer I test
or unstimulated salivary flow rate, and
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serologic positivity in the absence of
histopathologic results according to the
2016 ACR/EULAR criteria (2). While
measuring focus scores by MSGB
could be used as a tool for diagnosing
pSS and predicting significant conse-
quences, such as lymphoproliferative
diseases, the value of data provided
by MSGB for disease outcomes is un-
known if a diagnosis of pSS is already
established, especially in relatively low
lymphoma-risk areas. Although MSG-
Bs can be done quickly in outpatient-
settings, they can also result in several
complications, such as permanent neu-
ral damage causing lower lip numbness
(9). Therefore, the question arises as to
whether MSGB is routinely needed in
established pSS patients with positive
anti-Ro/SSA antibodies.

In the present study, we aimed to as-
sess the necessity of MSGB in estab-
lished pSS patients. We chose anti-Ro/
SSA antibody-positive pSS patients
from our nationwide prospective co-
hort for pSS and divided them into two
groups, one with focus scores <1 and
the other with focus scores =1. Then,
the two groups were compared in vari-
ous aspects, including the severity of
secretory dysfunctions, disease activ-
ity, and clinical parameters related to
critical disease-related consequences.
We also evaluated whether elevated fo-
cus scores were correlated with certain
clinical variables of established pSS.

Materials and methods

Study population

All the subjects in the present study
were selected from participants in the
Korean Initiative of primary Sjogren’s
Syndrome (KISS) study. KISS is a na-
tion-wide prospective cohort database
established to provide overall clinical
data and samples of patients with pSS in
Korea. Recruitment for the cohort was
conducted from October 2013 to July
2017. Finally, the database included
501 patients with pSS from 12 univer-
sity hospitals across the entire nation,
including Seoul St. Mary’s Hospital, a
tertiary care university-affiliated hospi-
tal and referral centre in Seoul, Korea.
Informed consent was obtained from
all participants in the cohort according
to the principles of the Declaration of
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Helsinki. All the studies related to this
cohort including the present study were
approved by the Institutional Review
Board of Seoul St. Mary’s Hospital of
the Catholic University of Korea (ap-
proval number: KC130ONMI0646). The
inclusion criteria for the cohort enrol-
ment was fulfilling the 2002 American-
European Consensus Group (AECGQG)
classification criteria and/or the 2012
ACR criteria (3, 10). The exclusion cri-
teria were radiation history to the head
and neck area, chronic hepatitis C or
human immunodeficiency virus infec-
tions, previous lymphoproliferative
disease, sarcoidosis, graft-versus-host
disease, amyloidosis, and IgG4-related
disease. We chose 185 patients who ful-
filled the 2016 ACR/EULAR classifica-
tion criteria for pSS with positivity for
anti-Ro/SSA antibody and histopatho-
logic results of MSGB. Two groups
were assigned according to the focus
scores based on an item of the 2016
ACR/EULAR criteria (2). Of the sub-
jects, 161 showed focus scores =1 (FS
=1 group), whereas the focus scores of
the other 24 patients were <1 (FS <1

group).

Secretory function-related outcomes

We extracted data from the KISS da-
tabase and used only baseline data
in this study. Schirmer I test and the
measurement of ocular staining scores
were performed by ophthalmologists to
evaluate the severity of keratoconjunc-
tivitis sicca. The ocular staining scores
were calculated by both the Sjogren’s
International Collaborative Clinical Al-
liance (SICCA) method and the van Bi-
jsterveld’s method (11, 12). Ocular tests
were done for both eyes and the worse
results were included for analysis. The
unstimulated salivary flow rate (USFR)
was measured to assess the degree of
xerostomia (13). Positivity for each oc-
ular and oral test was defined according
to the 2016 ACR/EULAR classification
criteria (2). The ocular surface disease
index and the xerostomia inventory
were evaluated as patient-reported in-
dices for ocular and oral dryness, re-
spectively (14, 15). All MSGBs were
performed at the time of diagnosis for
pSS or enrolment for the cohort, if not
performed yet. MSGB and evaluation

of the severity of lymphocytic infiltra-
tion into the salivary glands were done
according to the SICCA protocol by
experienced specialists in otorhinolar-
yngology and oral pathology at each
centre involved in the cohort (16). In
order to allow a robust and reliable
analysis, biopsy specimens were ac-
quired to include at least four labial
salivary glands with 8 mm? of surface
area of gland sections. Histopathologic
assessment should determine whether
FLS is present in specimens. If the ini-
tial cutting level of specimens was in-
conclusive, two additional cutting lev-
els were included. FLS was defined as
one or more dense aggregates of 50 or
more lymphocytes around normal mu-
cous acini (7). The focus score was cal-
culated as the number of foci per 4 mm?
of a specimen (5). The presence of an
ectopic germinal centre (GC) was also
evaluated (17).

Systemic activity-related outcomes

The EULAR Sjogren’s syndrome dis-
ease activity index (ESSDAI) and the
Sjogren’s Syndrome Disease Damage
Index (SSDDI) were generally used
to assess systemic disease activity and
long-term disease-related damage, re-
spectively (18, 19). These values were
assessed by rheumatologists in each
cohort-participating centre. The EU-
LAR Sjogren’s Syndrome Patient-Re-
ported Index (ESSPRI) was assessed
by the targeted subjects themselves
(20). EuroQol (EQ)-5 dimensions (5D)
time trade-off (TTO) values were de-
rived from the South Korean refer-
ence data and EQ visual analog scale
(VAS) scores were used to measure the
disease-related quality of life (21). In-
formation on extra-glandular manifes-
tations, defined according to the case
report form of the KISS study (Supple-
mentary Table S1), was also collected.
VASs assessing overall disease activity
by both physicians and patients were
also collected.

Laboratory values

The presence of cytopenia and hyper-
gammaglobulinaemia were defined
according to the haematological and
biological domains of the ESSDALI, re-
spectively (18). We excluded cytopenia
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possibly caused by other medical con-
ditions, such as nutrient deficiencies,
drugs, or anaemia of chronic disease.
Anti-nuclear antibody (ANA) positiv-
ity was defined as a titre =1:320. Posi-
tivity for anti-Ro/SSA and anti-La/SSB
antibodies were tested using commer-
cial enzyme-linked immunosorbent
assay.

Relationships between focus

scores and clinical variables

The association between clinical vari-
ables possibly influenced by the sever-
ity of FLS, such as secretory function,
serological variables, and indices re-
lated to systemic disease activities, and
focus scores were evaluated (6). Rela-
tionships with laboratory values which
showed statistically significant differ-
ences between the two study groups
were also assessed.

Statistical analysis

Continuous variables were assessed
for departures from normal distribu-
tion with the Kolmogorov-Smirnov
test. As they were not normally distrib-
uted, all the continuous variables are
expressed as medians and interquartile
ranges (IQR) in the tables and figures
and were analysed with the Mann-
Whitney U-test. Categorical variables
are expressed as absolute and percent-
age values and were analysed with the
Chi-squared test and Fisher’s exact test.
Spearman’s rank correlation coefficient
was performed to assess the relation-
ship between focus scores and other
clinical values. IBM-SPSS Statistics
version 24.0 (SPSS Inc., Chicago, IL,
USA) was used for the statistical analy-
ses. Statistical significance was consid-
ered at a level of p<0.05.

Results

Basal demographics and

clinical indices

At the time of enrolment for the cohort,
the FS <1 group was marginally older
than the other group (median 56 vs. 50,
p=0.052). Nearly all subjects in both
study groups were female (98.8% and
100%, respectively). The median focus
score in the FS =1 group was 3 (IQR
2-5) as shown in Table I. Among all the
specimens acquired from the MSGBs,
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Table I. Basal demographics and systemic disease activity indices.

Total, pSS with pSS with p-value
n=185 focus score =1, focus score <1,
n=161 n=24
Age (years) 51 (41-59) 50 (41-58) 56 (46-63) 0.052
Disease duration (months) 4 (0-40) 4 (0-45) 6 (0-22) 0.650
Gender (female) 183 (98.9) 159 (98.8) 24 (100) >0.999
Focus score 3 (2-5)
Medication
Methotrexate 15 (8.1) 14 (8.7) 142 0.697
Hydroxychloroquine 136 (73.5) 119 (73.9) 17 (70.8) 0.750
Pilocarpine 138 (74.6) 118 (73.3) 20 (83.3) 0.292
Steroid 69 (37.3) 64 (39.8) 5 (20.8) 0.074
Steroid dose (mg/day) 2.5 (2.5-25) 2.5 (2.5-25) 2.5 (2.5-25) 0.436
VAS (by physicians) 30 (16-50) 30 (16-50) 43 (21-54) 0.478
VAS (by patients) 56 (42-73) 57 (39-73) 53 (45-72) 0.933
EQ-5D index value 0.865 (0.790-0.913) 0.869 (0.800-0.913) 0.823 (0.746-0.921) 0.246
EQ VAS 65 (50-80) 65 (50-80) 65 (50-70) 0.633
ESSPRI 53 (4.0-6.7) 53 (4.0-6.7) 52 (4.0-6.3) 0.933

Data are shown as n (%) or median (interquatile).
pSS: primary Sjogren’s syndrome; VAS: visual analogue scale; EQ-5D: EuroQoL-5 dimensions;
ESSPRI: EULAR Sjogren’s syndrome patient-reported index.

Table II. Glandular functions.

Total, pSS with pSS with p-value
n=185 focus score =1, focus score <1,
n=161 n=24
Clinical values related to dry eyes
Dry eyes symptoms* 170 (91.9) 147 (91.3) 23 (95.8) 0.697
Schirmer I test <5 mm/5 minutes 126 (68.1) 103 (64.0) 23 (95.8) 0.001
0SS =5 49/121 (40.5)  40/99 (40.4) 9/22 (40.9) >0.999
OSS (by SICCA method) 3 (1-7) 5 (1-7) 4 (1-7) 0.681
OSS (by van Bijsterveld method) 3 (1-5) 4 (1-6) 2 (1-5) 0.578
OSDI 34 (20-53) 34 (21-52) 33 (15-57) 0.855
Clinical values related to dry mouth
Dry mouth symptoms* 174 (94.1) 150 (93.2) 24 (100) 0.364
USFR =<0.1 ml/1 minute 89/112 (79.5)  76/92 (82.6)  13/20 (65.0) 0.122
Xerostomia inventory 37 (30-43) 37 (29-43) 37 (3042) 0.828

Data are shown as n (%) or median (interquatile). *Dry eyes and dry mouth symptoms were assessed
according to the 2002 American-European Consensus Group classification criteria.

pSS: primary Sjogren’s syndrome; OSS: ocular stain score; OSDI: ocular surface disease index; SIC-
CA: Sjogren’s international collaborative clinical alliance; USFR: unstimulated salivary flow rate.

Table III. Extraglandular manifestations.

Total, pSS with pSS with p-value
n=185 focus score =1, focus score <1,
n=161 n=24
Arthralgia/arthritis 92 (49.7) 81 (50.3) 11 (45.8) 0.682
Raynaud’s phenomenon 24 (13.0) 23 (14.3) 142 0.324
Lymphadenopathy 26 (14.1) 19 (11.8) 7 (29.2) 0.052
Pulmonary involvement 1(0.5) 0 (0) 142 0.130
Cutaneous vasculitis 16 (8.6) 13 (8.1) 3(12.5) 0.442
Liver involvement 6 (3.2) 4 (2.5) 2 (8.3) 0.175
Lymphoma 0 (0) 0 (0) 0 (0)
Splenomegaly 1 (0.5) 1 (0.6) 0 (0) >0.999
Peripheral neuropathy 9 (4.9) 8 (5.0) 142 >0.999
Myositis 1 (0.5) 1 (0.6) 0 (0) >0.999
Central nervous system disease 2 (1.1 2(1.2) 0 (0) >0.999
Autoimmune thyroid disease 22 (11.9) 19 (11.8) 3 (125) >0.999
Kidney involvement 5@@.7) 3(1.9) 2 (8.3) 0.126

Data are shown as n (%). pSS: primary Sjogren’s syndrome.
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Fig. 1. Comparisons of clinical
variables including USFR (A),
Schirmer I test (B), ESSDAI (C),
and SSDDI (D) between primary
Sjogren’s syndrome patients with
focus scores =1 and those with
focus scores <l. Patients with
focus scores <1 showed higher
SSDDI (p=0.003). USFR: un-
stimulated salivary flow rate;
ESSDAIL: EULAR Sjogren’s
syndrome disease activity index;
SSDDI: Sjogren’s syndrome dis-
ease damage index.
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FS <1

»=0.003

o

m]
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FS <1

there was no single ectopic germinal
centre-like lesion. Median disease du-
ration was about 4 months with similar-
ity between the two study groups and
medication status made no inter-group
differences according to the data shown
in Table I. VAS scoring of disease ac-
tivity by physicians (median 30 vs. 43)
and patients (median 57 vs. 53) was
similar between the two groups. Dis-
ease-related quality of life estimated by
the EQ-5D index and VAS also showed
no inter-group differences. The ESS-
PRI assessed by the patients for pain,
fatigue, and dryness showed similar
tendency regardless of focus score (me-
dian overall scores 5.3 vs. 5.2).

Glandular functions

Most patients in both groups suffered
from dry eyes and dry mouth symp-
toms according to questionnaires from
the first and second items of the 2002
AECG criteria (3). The severity of xe-
rostomia presented by the USFR was
not different between the two groups,
as shown in Table II and Figure 1A.
Neither the absolute values nor posi-
tive USFR ratios was affected by focus
scores, whether they were =1 or not.
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Among clinical variables related to
xerophthalmia, ocular staining scores
by both SICCA (median 5 vs. 4) and
the van Bijsterveld methods (median
4 vs. 2) were not different between
the groups. The proportion of patients
with Schirmer I tests <5 mm/5 minutes
was higher in the FS <1 group (Table
II), whereas the absolute values of the
Schirmer I test were not different be-
tween the two groups (Fig. 1B). The
xerostomia inventory and the ocular
surface disease index, questionnaires
assessing the severity of dry eyes and
dry mouth respectively, showed similar
median values between the two groups
(Table II).

Indices for systemic disease activity

and disease-related long-term damage
The systemic activity assessed by the
ESSDAI was similar between the two
groups (Fig. 1C). There were no inter-
group differences in the positive ratio
of each domain in the ESSDAI (Sup-
plementary Table S2). The median
value of the SSDDI in the FS <1 group
was higher than that in the FS =1 (Fig.
1D). Among all domains of the SSDDI,
only ‘structural abnormalities’ showed

significant difference, presenting with
a higher prevalence in the FS <1 group
(Supplementary Table S3).

Extra-glandular manifestations

Beyond the ESSDALI, the prevalence of
other systemic manifestations in pSS
was also evaluated. As presented in Ta-
ble III, though lymphadenopathy was
marginally more frequent in the focus
<1 group, the difference was not sta-
tistically significant. The frequencies
of other manifestations from articular
symptoms to renal involvement were
similar between the two groups. Focus
scores were not significantly associated
with the prevalence of any the extra-
glandular features in this study.

Laboratory data

The absolute values of all blood cell
measurements, including hemoglobin
levels, were not different between the
two groups (Table IV). Positivity for
cytopenia and serological markers,
such as rheumatoid factor and antinu-
clear antibody, showed the same ten-
dency. Whereas the prevalence of hy-
pergammaglobulinaemia, low C3 and
low C4 was similar, the absolute im-
munoglobulin G levels were higher in
the FS =1 group (median 1670 mg/dl
vs. 1360 mg/dl) and the C4 levels were
higher in the FS <1 group (median 28
mg/dl vs. 21 mg/dl).

Relationship between focus

scores and other clinical variables
Because higher focus scores could re-
flect more severe secretory dysfunc-
tions, we tried to evaluate the relation-
ships between the degree of inflam-
mation in exocrine glands and other
clinical values related to glandular
functions. The severity of FLS present-
ed by the focus scores was not corre-
lated with USFR or OSS in established
pSS patients with positive anti-Ro/SSA
antibodies in the present study (Fig.
2A and 2B). The ESSDAI and SSDDI
showed slightly negative relationships
with focus scores but the relationships
were not statistically significant (Fig.
2C and 2D). However, immunoglobu-
lin G levels were positively correlated
with focus scores, as shown in Figure
2E (r=0.299, p<0.001). C4 levels, an-
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Table I'V. Laboratory data.

Total, n=185 pSS with focus pSS with focus p-value
score =1, n=161 score <1, n=24

White blood cell (x 103%/mm?) 4.500 (3.740-5.700) 4.500 (3.800-5.730) 4.580 (3.710-5.660) 0.962
Haemoglobin (g/dl) 12.8 (12.0-13.6) 12.8 (12.0-13.4) 13.0 (12.0-13.9) 0.440
Platelet (x 10°/mm?) 216 (187-259) 216 (187-254) 211 (186-264) 0.614
Anti-CCP antibody (U/ml) 2.3 (1.0-5.7) 2.5 (1.0-7.0) 20 (1.2-5.0) 0.850
[3,-microglobulin 1.963 (1.670-2.251) 1.982 (1.698-2.323) 1.873 (1.372-2.112) 0.301
Immunoglobulin G (mg/dl) 1645 (1358-2118) 1670 (1428-2140) 1360 (1146-2081) 0.042
Immunoglobulin A (mg/dl) 286 (209-390) 286 (210-392) 296 (194-390) 0.573
Immunoglobulin M (mg/dl) 116 (80-149) 118 (81-149) 114 (69-129) 0.140
C3 (mg/dl) 93 (82-103) 92 (82-103) 99 (84-106) 0.225
C4 (mg/dl) 22 (18-27) 21 (18-26) 28 (22-32) <0.001
Leukopenia (<4.00 x 10*/mm?) 55/183 (30.1) 45/159 (28.3) 10/24 (41.7) 0.183
Aneamia (<12 g/dl) 43/183 (23.5) 39/159 (24.5) 4/24 (16.7) 0.397
Thrombocytopenia (<150 x 103/mm?) 11/183 (6.0) 9/159 (5.7) 2/24 (8.3) 0.640
Rheumatoid factor positivity 106/156 (67.9) 92/133 (69.2) 14/23 (60.9) 0.431
Antinuclear antibody positivity 101/162 (62.3) 90/139 (64.7) 11/23 (47.8) 0.121
Hypergammaglobulinaemia 83/154 (53.9) 74/131 (56.5) 9/23 (39.1) 0.123
Anti-La antibody positivity 112/184 (60.9) 97/160 (60.6) 15/24 (62.5) 0.861
Cryoglobulin 7/136 (5.1) 6/116 (5.2) 1/20 (5.0) >0.999
Low C3 26/169 (15.4) 25/145 (17.2) 1/24 (4.2) 0.131
Low C4 10/169 (5.9) 10/145 (6.9) 0/24 (0) 0.360

Data are shown as n (%) or median (interquatile). pSS: primary Sjogren’s syndrome.

other variable showing a significant
difference in the previous analysis, was
not (Fig. 2F).

Discussion

In the present study, we aimed to de-
termine the necessity of MSGB for
predicting disease severity or clinical
phenotypes, beyond a mere diagnostic
tool, by comparing the clinical features
of established pSS patients with posi-
tive anti-Ro/SSA antibodies and focus
scores of =1 or <1. A focus score of
1, which is regarded as a diagnostic
threshold in pSS, was not correlated
with clinical outcomes in a setting of
established pSS patients with anti-Ro/
SSA antibodies. Focus scores also did
not correlate with glandular dysfunc-
tion or systemic disease severities ac-
cording to data from the KISS study.
MSGBs have been performed in order
to diagnose pSS and assess the extent
of inflammation in the glands since
the Chisholm and Mason criteria were
announced (22). The infiltration of in-
flammatory cells mainly comprised of
lymphocytes, called FLS, was found to
be a principal pathologic finding in sal-
ivary glands of patients with pSS (4).
Focus score, defined as the number of
aggregated lymphocytic foci per 4 mm?
of a specimen, has been calculated for
the purpose of diagnosing pSS since
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it was introduced in 1974 (23). After
two decades, a focus threshold score
of =1 was suggested (24). Several re-
ports validated the appropriateness of
the focus threshold score in discrimi-
nating pSS from other medical condi-
tions (4, 25). A study performed with
the SICCA registry reported that FLS
with a focus score =1 was associated
with the main phenotypic features of
pSS, not only secretory dysfunctions
but also systemic and serologic presen-
tations (6). However, the distinguish-
ing contrast described in the previous
study originated from comparisons be-
tween pSS and non-pSS states. In the
setting of a pSS diagnosis established
by serological evidence, as shown in
the present study, an additional MSGB
had a limited role in providing clinical
information regarding the disease sta-
tus of pSS patients.

Among the pSS patients with anti-Ro/
SSA antibodies, whether or not the
focus score was =1 did not affect the
severity of decreased salivary secre-
tion (Table II and Fig. 1). The absolute
USFR values were not decreased as the
focus scores increased (Fig. 2). Rather,
the ocular component of pSS repre-
sented by positive Schirmer I test was
more severe in the FS <1 group (Table
II). Although the absolute values of the
Schirmer I test did not show the same

results, the overall scores of the SSDDI
and the prevalence of ‘structural ab-
normalities’ in the ocular domain of the
SSDDI, were higher in the group with
lower focus scores (Fig. 1D and Sup-
plementary Table III). Focus scores =1
are known to be highly correlated with
more frequent positivity for USFR,
which is defined as <0.1 ml/minute
(26). Such unpredicted findings in the
present study could result from the
older age of the patients and the longer
disease duration in the FS <1 group.
Aging itself can reduce acinar cell se-
cretion and increase fat and fibrovascu-
lar tissue, resulting in dry mouth (27).
Though the age difference between the
two groups was modest in the present
study, these results suggest that higher
focus scores do not always mean more
severe secretory dysfunction in a set-
ting of established pSS.

Several papers reported that the sever-
ity of FLS, represented by focus scores,
was correlated with specific EGMs and
laboratory values. The prevalence of
EGMs, such as Raynaud’s phenome-
non, cutaneous vasculitis, and enlarged
lymph node or spleen, was elevated in
pSS patients with higher focus scores
(7). Focus scores =1, where 1 was de-
fined as a threshold for diagnosing pSS
according the classification criteria,
also had statistically significant rela-
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tionships with several serologic find-
ings, such as positivity for rheumatoid
factor, high ANA titres, and higher im-
munoglobulin G concentrations in pre-
vious studies (6, 28). However, in the
setting of anti-Ro/SSA antibody posi-
tivity, none of the EGMs and systemic
disease activities, including the ESS-
DAI scores and patient-reported indi-
ces, were significantly different accord-
ing to the severity of the FLS (Fig. 1C,
Table II, and Table III). Such tendency
was also maintained in an analysis of bi-
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nary comparisons between focus scores
and other clinical variables. Serum im-
munoglobulin G levels presented the
only significant inter-group differences
and positive correlation with the focus
scores (Fig. 2E).

As mentioned above, previous studies
suggested that focus scores correlated
with clinical values related to increased
risk for life-threatening consequences
and could predict the development of
lymphoproliferative diseases (8). How-
ever, none of the possibly involved

variables, such as low C4 or hypergam-
maglobulinaemia, were different in the
present study (Table IV). Serum cryo-
globulins were lower in the patients in
this study compared with other region
of the world and there were no inter-
group differences in our cohort (29).
Moreover, there was no single forma-
tion of germinal centre (GC)-like le-
sions among all MSGB specimens of
patients from the KISS study. Together
with high focus scores, the persistent
presence of GC-like lesions was sug-
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gested for predicting the develop-
ment of lymphoma (30). A previously
published paper reported that Korean
patients with pSS had relatively low
risk for and prevalence of lymphoma
compared to Caucasians with pSS
(31). Whereas pSS patients from Eu-
ropean countries had about a 15 times
increased risk of lymphoma compared
to the general population, Korean pa-
tients showed a less than 7-fold risk
(32). Such tendencies were also seen
in patients from other nations in east-
ern Asia (32, 33). Therefore, although
genetic backgrounds resulting in rela-
tively lower risk for lymphoprolifera-
tive diseases are scarcely revealed to
date, if a population in a certain area
presented with a relatively low risk for
lymphoma, the additional performance
of an MSGB provided limited clinical
information to the already-established
diagnosis of pSS.

MSGBs are done by a minimally in-
vasive technique and clinicians insist
that the procedure is easy and harmless.
However, MSGBs are associated with
some discomfort and the possibility of
complications. Many patients suffered
pain at the incision site for at least one
week and up to 6% of them may experi-
ence permanent sensory loss in the low-
er lip due to damages to branches of the
mental nerve (9). Therefore, routinely
performing MSGBs in established pSS
patients should be reconsidered to re-
duce avoidable complications.

In the present study, the authors con-
ducted a cross-sectional study to elu-
cidate the clinical influences of the se-
verity of FLS on the clinical features of
pSS by comparing data gathered on the
study cohort at the time of enrolment.
However, to clarify a prognostic role of
MSGB in pSS, a longitudinal and ob-
servational study on the incidence of
critical EGMs or changes in secretory
function over a period of time should be
undertaken. The present study showed
short periods of disease duration which
was represented as 4 months of medi-
an values. Although the time between
symptoms onset and the diagnosis es-
tablished is relatively long in pSS, the
median values of disease duration pre-
sented in this study are insufficient to
reveal the prevalence of critical conse-
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quences. As the KISS cohort study was
designed to follow participants at least
for five years, it would be worthwhile
to plan a further retrospective study
by analysing the long-term influences
of inflammatory changes in salivary
glands after the follow-up period. An-
other pitfall of the present study was
that acquisition of a biopsy specimen
and the evaluation of FLS was done
by each rheumatologic centre included
in the cohort. Focus scores themselves
did not show good reproducibility even
when assessed by the same experienced
pathologist repeatedly. Inter-observer
variability of calculating focus score
showed poor agreement according to a
recent paper (34). In order to minimise
such variabilities, all evaluators in the
present study were made to abide by
the SICCA protocol (16). Nevertheless,
there could be some confounded data
among the histopathologic findings.

In conclusion, the severity of FLS, rep-
resented by focus score, did not have
significant influences on clinical fea-
tures in established pSS patients with
anti-Ro/SSA antibodies. Higher focus
scores were not correlated with clini-
cally important variables, such as pre-
dictors of lymphoproliferative diseases,
except for serum immunoglobulin G
levels. Moreover, the prognostic role
of focus scores could be more limited
in low-risk areas for lymphoma, such
as Korea. Given these findings, routine
MSGBs in a setting of an established
diagnosis for pSS could be omitted
in Korean population, unless specific
signs suggestive of significant condi-
tions are present.
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