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Patients with early-onset primary Sjögren’s syn-
drome have distinctive clinical manifestations and
circulating lymphocyte profiles
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Abstract

Objectives. To further investigate the clinical characteristics and circulating lymphocyte profiles of patients with

early-onset primary Sjögren’s syndrome (pSS).

Method. Data of 333 patients with pSS were analysed retrospectively. Early onset was defined as a pSS diagno-

sis at an age of 35 years or younger. The clinical, laboratory and immunophenotypic profiles of peripheral blood

lymphocyte subsets were compared between early- and later-onset pSS.

Results. Thirty-six (10.81%) patients matched the definition of early-onset pSS, with age at disease onset being

28.97 (5.53) years. Elevated serum IgG level (77.14% vs 31.16%, P <0.001), low C3 (41.67% vs 20.20%, P ¼0.004)

and C4 levels (27.78% vs 6.40%, P <0.001), anti-SSA positivity (91.67% vs 51.85%, P <0.001) and anti-SSB posi-

tivity (50% vs 20.54%, P <0.001) were more frequent in early-onset patients. The frequencies of hematological

(80.56% vs 52.53%, P ¼0.001), renal (19.44% vs 5.05%, P ¼0.005) and mucocutaneous involvement (50% vs

22.56%, P <0.001) were significantly higher in the early-onset pSS group, which showed a higher 2010 EULAR SS

Disease Activity Index (ESSDAI) [11(6.25–17) vs 7(3–12); P ¼0.003], compared with the later-onset group. In add-

ition, profound CD4þ T-cell lymphopenia was found in patients with early-onset.

Conclusions. Patients with early-onset pSS have distinctive clinical manifestations and greater activation of the

cellular immune system, present with more severe clinical symptoms and immunological features, have increased

activation of circulating T cells and have an unfavourable prognosis. Thus, they require more positive treatment

with glucocorticoids and/or immunosuppressants and merit closer follow-up and regular monitoring.
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Introduction

Primary Sjögren syndrome (pSS) is a chronic systemic

rheumatic disease characterized by lymphoplasmacytic

infiltration of the salivary and lachrymal glands,
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. Early-onset pSS patients have distinctive clinical manifestations and greater activation of the cellular immune
system.

. Early-onset pSS patients exhibit a higher intensity of the disease (as evaluated by ESSDAI).

. Patients with early-onset pSS need more positive treatment and closer follow-up.
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presenting as sicca syndrome [1]. pSS can affect virtual-

ly all organs, ranging from mild inflammatory arthralgia

to life-threatening manifestations such as pulmonary

interstitial fibrosis or nervous system involvement [2, 3].

Therefore, a different therapeutic strategy based on

both the sicca and systemic manifestations of patients

with pSS should be considered.

pSS is a common disorder that affects 0.1% to 4.8%

of the general population. pSS can occur in people of all

ages, but it most frequently affects women between the

fourth and sixth decades of life, with a female to male

ratio of 9:1 [4, 5]. The heterogeneous presentation of

autoimmune diseases (including RAs, SLE and pSS) has

encouraged the investigation of subsets of patients with

specific features, courses and outcomes. Previous stud-

ies have attempted to determine whether age at onset is

associated with a particular expression in different auto-

immune diseases. Patients with early-onset RA have

been found to be less active and suffer from more dis-

abilities [6]. Patients with early-onset SLE had a higher

SLE Disease Activity Index 2000 and more renal fea-

tures, neurologic manifestations and immunologic

abnormalities than those with late-onset SLE [7]. It is of

great clinical importance to investigate the effect of age

at onset, as it may affect the clinical progress of pSS.

However, early-onset pSS appears to be less frequent,

with an incidence ranging from 11.4% to 19%, and only

a few studies have so far focussed on the relationship

between the clinical and laboratory findings and age at

onset in pSS patients [8–11]. Further, the existing data

on his issue are controversial. Moreover, information on

early-onset pSS in northeast Asia, and specifically

China, is limited.

To better understand whether any relationship exists

between disease manifestations and age at onset in

Chinese pSS patients, this retrospective study enrolled

333 consecutive, newly-diagnosed pSS patients. The

demographic data, immune serological features, clinical

profiles, disease activity and different treatment modal-

ities in patients with early-onset pSS and those with late-

onset pSS were analysed and compared. In the present

study, we aimed to seek evidence for the greater immune

disturbance in patients with early-onset pSS. For that

purpose, the distribution of various lymphocyte subsets

in the peripheral blood of different age-onset pSS

patients was investigated. The patients were also fol-

lowed up and their prognoses were evaluated.

Materials and methods

Patients

A monocentric retrospective study was carried out, and

333 newly diagnosed pSS patients treated at the

Department of Rheumatology of Hebei General Hospital

between September 2016 and February 2019 were

included. All subjects with pSS were classified accord-

ing to the American-European Consensus Group classi-

fication criteria of 2002(2). Those who did not have

chronic hepatitis C virus human immunodeficiency virus

infection, previous lymphoproliferative processes and

associated systemic autoimmune diseases (such as RA,

SLE, systemic sclerosis, et al.) were enrolled in the

study. All included patients had an Asian phenotype.

The enrolled pSS patients were divided into two groups

based on whether they had been diagnosed with pSS

when they were �35 years old (early onset) or older than

35 years (later onset). All study participants provided

written informed consent, and the study design was

approved by the Ethics Board of Hebei General Hospital

(approval ID: NO.2016070).

Clinical variables

The clinical and laboratory variables of pSS patients at

onset, before starting any treatment, were retrospective-

ly reviewed. The levels of biological parameters were

recorded from the case files and included data on ESR,

CRP, immunoglobulins (IgG, IgA, and IgM), complement

(C3 and C4), blood protein electrophoresis, RF and anti-

nuclear antibodies (ANAs). All tests were performed at

the clinical laboratory and all data were available.

Clinical features rigorously assessed included age at

diagnosis, disease duration and clinical manifestations.

Extraglandular involvement was evaluated according to

the 2010 EULAR SS Disease Activity Index (ESSDAI)

[12, 13]. Mucocutaneous involvement was defined as

cutaneous vasculitis (demonstrated by cutaneous pur-

pura and skin biopsy); digestive involvement was

defined as the appearance of symptoms and signs

associated with impaired digestive function, including

oesophageal impairment, gastroesophageal reflux,

altered liver function tests and/or abnormal liver biopsy.

The ESSDAI as assessed to measure disease activity at

diagnosis and at last follow-up. Disease activity was

defined as low, moderate and high, with scores of <5,

5–13 and �14, respectively [14]. Clinical and laboratory

data were collected and according to a standard proto-

col [15].

The duration of follow-up was defined as the interval

from diagnosis until the date of the latest data collection

(January 2021) or the date of death. Patients were usu-

ally evaluated every 3 or 6 months based on clinical

judgement. Information regarding vital signs and causes

of death was obtained from medical records.

Cell surface staining and flow cytometric analysis

Fluorescence-activated cell sorting (FACS) analysis of

lymphocyte subsets was performed according to a

standard protocol before any treatment. In brief, erythro-

cytes were lysed, and cells were harvested and washed

twice and stained for 20 min at 4�C using specific anti-

bodies. Cells were incubated with antibodies against

CD3, CD4, CD8, CD16, CD56, CD45 and CD19 (all

Becton Dickinson, San Diego, CA, USA) and subse-

quently washed and resuspended in phosphate-buffered

saline prior to analysis. The stained cells were measured

with a FACS Canto flow cytometer (Becton Dickinson,
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San Jose, CA, USA) and the data were analysed using

FlowJo Software (Treestar, Ashland, OR, USA).

Statistical analysis

Statistical analysis was carried out using SPSS 25.0

(IBM, Armonk, NY, USA). The chi-squared test or

Fisher’s exact test was used for comparisons, and cat-

egorical data are summarized using frequencies and

percentages. The quantitative data are presented as

means (S.D.) when normally distributed and as medians

and interquartile ranges (IQR) when not normally distrib-

uted. In the between-group comparisons, the quantita-

tive data were analysed using Student’s t test or the

Mann–Whitney U test as appropriate. The correlations

between variables were evaluated with Spearman’s rank

correlation coefficient. P < 0.05 was considered

significant.

Results

Demographic data

In total, 333 patients with pSS were enrolled in this

study, with more female than male patients (310 vs 23).

Although the predominance of females among those

with early-onset pSS [35 of 36 (97.2%)] was higher than

that observed in later-onset pSS [275 of 297 (92.5%)],

the difference did not reach statistical significance (P ¼
0.49). The median (IQR) age at disease diagnosis was

29 (26–33) years in the early-onset group. Furthermore,

disease duration was shorter in the early-onset pSS

group (P < 0.001) (Table 1).

Laboratory characteristics

As shown in Table 1, a lower haemoglobin level [113.5

(102.25–121.75) g/l vs 123 (111–133) g/l, P ¼ 0.001],

higher serum IgG level [21.7 (19.2–30.58) g/l vs 14.9

(12–18.30) g/l, P < 0.001], and higher serum RF level

[56.40 (17.0–218) IU/l vs 14.60 (10.6–56.75) IU/l, P <

0.001] were observed in the early-onset group. An ele-

vated serum IgG level (77.14% vs 31.16%, P < 0.001),

low C3 level (41.67% vs 20.20%, P ¼ 0.004), low C4

level (27.78% vs 6.40%, P < 0.001), RF positivity

(74.29% vs 44.93%, P ¼ 0.001), anti-Ro52 positivity

(88.89% vs 56.57%, P < 0.001), anti-RNP positivity

(27.78% vs 9.76%, P ¼ 0.004), anti-Ro/SSA positivity

(91.67% vs 51.85%, P < 0.001) and anti-La/SSB positiv-

ity (50% vs 20.54%, P < 0.001) were more frequently

observed in patients with early-onset disease. In add-

ition, there was no between-group difference regarding

the presence of a monoclonal peak (P ¼ 0.99).

Moreover, the positive ANA rate was not significantly

different between the two groups. Similarly, platelet

counts, CRP value and anti-ACA positivity did not sig-

nificantly differ between the groups at the time of diag-

nosis. Meanwhile, a focus score of �1 at histological

evaluation of the minor salivary gland showed no

between-group difference (Table 1).

Clinical manifestations

When we evaluated the clinical findings at the time of

pSS diagnosis (Fig. 1 and Supplementary Table 1, avail-

able at Rheumatology online), the frequencies of hema-

tological (80.56% vs 52.53%, P ¼ 0.001), renal (19.44%

vs 5.05%, P ¼ 0.005) and mucocutaneous (50% vs

22.56%, P < 0.001) involvement were significantly

higher in the early-onset group. There was no significant

difference in terms of xerostomia, xerophthalmia, arth-

ritis, pulmonary involvement, nervous system involve-

ment or digestive system involvement between the two

groups.

Lymphocyte subset distribution in the peripheral
blood of patients with early- and later-onset pSS

Patients with early-onset pSS had a significantly lower

number of circulating lymphocytes compared with those

in the later-onset group [1.22 (1.00–1.59) � 109/l vs 1.52

(1.12–1.89) � 109/l, P ¼ 0.03]. We further conducted im-

mune phenotyping of different age-onset pSS patients

with flow cytometry to investigate their immunological

status. The distributions of T cells, B cells and NK cells

in patients with early-onset and later-onset disease are

shown in Fig. 2 and Supplementary Table 2, available at

Rheumatology online. We found a significance decrease

in absolute numbers of CD16/CD56þ NK cells in early-

onset patients [106.18 (78.65–135.66)/ul vs 192.01

(128.40–297.81)/ul, P < 0.001], whereas CD3þ T cells

and CD19þ B cells were comparable between the

groups (P > 0.05). Because lymphopenia was mostly

the result of T cell deficiency, we performed a further

sub-analysis of T cells and observed a more pro-

nounced reduction of CD4þ T cells compared with their

CD8þ counterparts. The between-group comparison

revealed that profound CD4þ T cell lymphopenia and

decreased numbers of CD16/CD56þ NK cells were the

most distinguishing features of the early-onset group.

Besides, the ESSDAI inversely correlated with the abso-

lute number of CD3þ T cells, CD4þ T cells, CD19þ B

cells and CD16/CD56þ NK cells.

Disease activity, treatment and prognosis

Patients with early-onset disease showed a higher

ESSDAI [11 (6.25–17) vs 7 (3–12); P ¼ 0.003]. Most of

the patients (52.78%) in the early-onset group had mod-

erate disease activity at diagnosis of pSS; 11.11% had

low disease activity, and 36.11% had high disease ac-

tivity. These values were significantly different in the

later-onset pSS group (46.46%, 30.30% and 23.23%,

respectively, P ¼ 0.01).

Regarding therapy, prednisone/methylprednisolone

were more often prescribed in the early-onset group

(38.89% vs 21.55%, P ¼ 0.02). Immunosuppressive

therapy was started in 19/36 patients; 10 were treated

with leflunomide, five with mycophenolate mofetil, two

with iguratimod, one with ciclosporin A and one with

cyclophosphamide. When compared with the later-onset

group, more patients in the early-onset group received

Patients with early-onset pSS have distinctive clinical and circulating lymphocyte profiles
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mycophenolate mofetil (13.89% vs 0.34%, P < 0.001).

Therapy did not differ between the two groups regarding

other immunosuppressants (Supplementary Table 3,

available at Rheumatology online).

The two groups of patients had a similar duration of

follow-up [30.06 (8.65) months vs 33.02 (8.94) months, P

¼ 0.33]. At the last follow-up visit, the ESSDAI in

patients with early-onset was still higher than that in

patients with later-onset patients [6 (2–10) vs 5 (0–8); P

¼ 0.02], which was significantly lower compared with

the ESSDAI at diagnosis (P < 0.001). Moreover, disease

activity was low in 9/35 (25.71%) patients, moderate in

24/35 (68.57%), and high in 2/35 (5.71%). Improvement

in the ESSDAI at the last follow-up visit, compared with

that at baseline, was also observed in the later-onset

group [5 (0–8) vs 7 (3–12); P < 0.001], and disease activ-

ity was low in 133/278 (47.84%), moderate in 119/278

(42.81%) and high in 26/278 (9.35%) patients (Fig. 3 and

Supplementary Table 4, available at Rheumatology

online).

During follow-up, more pSS patients developed SLE

in the early-onset group (2.78%) than in the later-onset

group (1.74%), although the difference was not statistic-

ally significant (P ¼ 0.51). Besides, no patient was diag-

nosed with lymphoma or other malignancies during the

follow-up. Finally, four patients (1.20%) in later-onset

group died; death was due to pSS complications in one

of these patients.

TABLE 1 Baseline demographic and laboratory characteristics of the groups according to age at pSS diagnosis

Early-onset group (n 5 36) Later-onset group (n 5 297) P-values

Demographic characteristics

Sex(F/M) 35:1 275:22 0.49
Age at onset, years 28.97 (5.53) 56.95 (10.65) < 0.001
Disease duration, months 24 (4–45) 60 (12–120) < 0.001

Laboratory findings
WBC (�109/l) 4.72 (3.72–6.55) 4.96 (3.97–6.24) 0.81

Neutrophil count (�109/l) 3.65 (2.08–4.73) 2.93 (2.19–4.17) 0.49
Lymphocyte count (�109/l) 1.22 (1.00–1.59) 1.52 (1.12–1.89) 0.03
Haemoglobin (�g/l) 113.5 (102.25–121.75) 123 (111–133) 0.001

Platelet counts (�109/l) 240 (159.5–298) 223 (179–264.5) 0.49
NLR 2.73 (1.67–3.51) 1.98 (1.41–2.83) 0.05

PLR 161.83 (118.76–269.34) 143.14 (109.65–197.07) 0.07
ESR (mm/1h) 26 (15–51) 17 (8–35) 0.01
CRP (mg/l) 1.94 (0.52–11.91) 3.30 (1.24–4.18) 0.31

RF (IU/l) 56.40 (17.0–218) 14.60 (10.6–56.75) < 0.001
IgG (g/l) 21.7 (19.2–30.58) 14.9 (12–18.30) < 0.001

IgA (g/l) 3.0 (2.4–4.14) 2.73 (1.91–3.53) 0.19
IgM (g/l) 1.24 (0.9–1.64) 1.14 (0.79–1.61) 0.19
C3 (g/l) 0.93 (0.82–1.11) 1.08 (0.93–1.21) 0.001

C4 (g/l) 0.17 (0.10–0.20) 0.20 (0.16–0.24) 0.001
Elevated ESR (n, %) 22, 62.86% 129, 45.10% 0.05
Elevated CRP (n, %) 10, 28.57% 53, 19.06% 0.15

Hyper-IgG (n, %) 27, 77.14% 91, 31.16% < 0.001
Monoclonal peak (n, %) 1/34, 2.94% 7/242, 2.89% 0.99

Low C3 (n, %) 15, 41.67% 60, 20.20% 0.004
Low C4 (n, %) 10, 27.78% 19, 6.40% < 0.001
RF (þ) (n, %)a 26, 74.29% 124, 44.93% 0.001

ANA (þ) (n, %)b 32, 88.89% 231, 77.78% 0.12
Anti-RNP (þ) (n, %) 10, 27.78% 29, 9.76% 0.004

Anti-Ro52 (þ) (n, %) 32, 88.89% 168, 56.57% < 0.001
Anti-Ro/SSA (þ) (n, %) 33, 91.67% 154, 51.85% < 0.001
Anti-La/SSB (þ) (n, %) 18, 50% 61, 20.54% < 0.001

Anti-ACA (þ) (n, %) 1, 2.78% 44, 14.81% 0.05
Pathological MSG with focus score � 1 (n, %) 36, 100% 273, 95.12% 0.38

ESSDAI 11 (6.25–17) 7 (3–12) 0.003

Values are presented as n, mean (S.D.), median (interquartile range) or number (%). All P-values were evaluated by compar-

ing between the patients with early-onset and those with later-onset disease using the chi-squared test, Fisher’s exact
test, Student’s t test or Mann–Whitney’s U test, as appropriate. ACA: anti-centromere antibodies; ANA: antinuclear antibod-

ies; IgA: immunoglobulin IgA; IgG: immunoglobulin IgG; IgM: immunoglobulin IgM; MSG: minor salivary gland; NLR: neutro-
phil to lymphocyte ratio; PLR: platelet to lymphocyte ratio; pSS: primary Sjögren’s syndrome.
apositive RF >20 IU/ml; bpositive for ANA titres �1:320.
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Discussion

It is well known that pSS is a heterogeneous entity with

geographic/ethnic origin, genetic, environmental and

socioeconomic variations, which may drive the different

biological and immunological responses. To date, stud-

ies investigating the prognostic factors of early-onset

pSS have centered on the clinical and laboratory fea-

tures at diagnosis. The present study was the first to

evaluate the differences between patients with early-

onset and later-onset pSS in China. Our study uncov-

ered that patients with early-onset pSS had distinctive

demographic features and circulating lymphocyte pro-

files; they presented with more severe clinical symptoms

and immunological features than those with later-onset.

Our findings also suggested that patient with early-onset

pSS should be monitored regularly because of their po-

tential to develop SLE.

FIG. 1 Clinical manifestations of the two groups of

patients according to age at pSS diagnosis

**P <0.01, ***P <0.001.

FIG. 2 Immunological status in patients with early-onset pSS

Graphs show (A) absolute numbers of CD3þ T cells, CD4þ T cells, CD8þ T cells, CD19þ B cells and CD16/CD56þ
NK cells in the early-onset and later-onset groups; (B) prevalence of CD3þ T cells, CD4þ T cells, CD8þ T cells,

CD19þ B cells and CD16/CD56þ NK cells in the lymphocytes of the early-onset and later-onset groups; (C) correl-

ation of the ESSDAI with lymphocyte count in pSS patients; (D) correlation of the ESSDAI with absolute numbers of

CD3þ T cells in pSS patients; (E) correlation of the ESSDAI with the prevalence of CD4þ T cells in the lymphocytes of

pSS patients; (F, G, H, I) correlation of the ESSDAI with the absolute numbers of CD4þ T cells, CD8þ T cells, CD19þ

B cells and CD16/CD56þ NK cells in pSS patients. Lines between bars indicate significantly altered fractions.

**P<0.01, ***P<0.001.
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Our study found that patients with early-onset had

distinctive demographic features; they had a significantly

shorter disease duration than those with later-onset.

Moreover, a strikingly more severe disease activity char-

acterized early-onset pSS disease, with the frequencies

of hematological, renal and mucocutaneous involvement

(80.56%, 19.44% and 50%, respectively) being signifi-

cantly higher than those in the later-onset group. In a

previous study on a Spanish cohort of 144 patients with

13 patients <35 years old, the early-onset group had a

higher prevalence of articular involvement (31%), periph-

eral neuropathy (23%), cutaneous vasculitis (23%) and

RP (23%) [8]. Anquetil et al. investigated 395 consecu-

tive patients with pSS recruited from a French nation-

wide multicentre prospective cohort including 55

patients with early-onset disease. These patients pre-

sented a significantly higher frequency of salivary gland

enlargement (SGE) (47.2%), adenopathy (25.5%), pur-

pura (23.6%) and renal involvement (16.4%) than

patients who at disease diagnosed age >35 years [9].

Another retrospective study of a multicentre population

of 1997 consecutive pSS patients, including Italians and

Greeks, showed that patients with early-onset pSS pre-

sented more frequently with SGE (39.1%),

lymphadenopathy (20.7%) and Raynaud’s phenomenon

(36.6%) [8]. The immunological profile of early-onset

pSS highlights the presence of anti-SSA and anti-SSB

antibodies, RF positivity, low C3 and C4 levels and

hypergammaglobulinemia. Similar findings have been

described by previous groups [8–10]. Although they

shared some common features, patients from different

ethnic groups included in the early-onset pSS group did

not all present with the same manifestations, suggesting

that genetic, environmental and socioeconomic varia-

tions are involved in the biological and immunological

responses.

A previous study suggested that peripheral lymphope-

nia was associated with higher disease activity and mor-

tality in pSS patients [16]. In the present study, for the

first time, we compared the distribution of circulating

lymphocyte subsets in different age-onset patients with

pSS. In this study, we found that patients with early-

onset pSS had a significantly reduced lymphocyte count

compared with those in the later-onset group. A lower

number of T cells was more pronounced in the early-

onset group and could be explained by profound CD4þ

T-cell lymphopenia. This may partly shed light on the

reason behind the marked disturbances in the

FIG. 3 Disease activity of patients with pSS as grouped by age of onset at baseline and at the last follow-up visit

Graphs show the ESSDAI (A) at baseline and at the last follow-up visit for all patients, (B) between the early-onset

group and later-onset group at baseline, (C) between early-onset group and later-onset group at the last follow-up

visit, (D) at baseline and at the last follow-up visit for the early-onset group, and (E) at baseline and at the last follow-

up visit for the later-onset group. Graphs show the improvements of disease activity at baseline and at the last fol-

low-up visit (F) in those with early-onset patients and (G) with later-onset patients. *P<0.05, **P<0.01, ***P<0.001.
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serological aspects of the early-onset group, as system-

ic immune activation results in increased levels of circu-

lating autoantibodies and immune complexes and a

severe inflammatory condition. The main reason for the

marked CD4þ T-cell lymphopenia in different age-onset

pSS patients needs to be further studied. Interestingly,

we also found CD16/CD56þ NK cells, innate lymphoid

cells that exhibit a potential regulatory role in exocrine

gland tissues and the peripheral blood of pSS disease

[17, 18] were significantly decreased in the early-onset

group. Our data provide evidence that the immunologic-

al status may contribute to the distinct features of differ-

ent age-onset pSS patients.

SLE and pSS have several similar clinical and sero-

logical aspects [19–22], which often hamper distinguish-

ing between the two disorders [23]. Recent studies have

suggested that both disorders share many etiopatho-

genic links, including genetic factors [24–26], epigenetic

alterations [26] and activation of T and B cells [22].

Conversely, previous studies have reported that patients

with early-onset pSS are more likely to develop SLE

than those with later-onset pSS. In a retrospective study

investigating 55 SS/SLE patients attending the

Department of Rheumatology of Peking Union Medical

College Hospital, Yang et al. revealed that compared

with the control pSS group, SS/SLE patients had a

younger age at onset [31 (12) vs 39 (11) years, P ¼
0.001] [27]. These results suggested that long-term ob-

servation is required because patients with early-onset

pSS have the potential to develop SLE.

Mortality in pSS cohorts is mainly attributed to sys-

temic disease and lymphoma [28, 29]. In light of the cur-

rent data, systemic involvement, present in almost 70–

80% of the patients at diagnosis, plays a key role in the

prognosis of pSS. Brito-Zeron et al. evaluated the po-

tential association between baseline systemic activity

and mortality using the ESSDAI for the first time and

suggested that high baseline systemic activity may be

related to a higher risk of death [16]. In addition, disease

activity also played a role in the development of lymph-

oma [30]. In our study, the early-onset group showed a

significantly higher ESSDAI. In contrast, clinical predic-

tors for the development of lymphoma [31, 32] (lower

age at diagnosis, positive RF, anti-Ro/SSA positivity,

hypocomplementemia and hyperglobulinemia) were also

more common in the early-onset pSS group. These fea-

tures further support the theory that in early-onset pSS,

patients have a higher frequency of lymphoproliferative

disease development and mortality.

Overall, after a more intensive treatment, systemic

disease activity significantly decreased over time in

patients with early-onset, with �90% of patients retain-

ing low and moderate disease activity at the last follow-

up. Therefore, better disease stratification is warranted.

Patients who are at higher risk for a worse outcome

must be identified and receive more vigorous treatment

for disease improvement.

This study had several limitations. First, the retro-

spective nature of the data comprises an important

limitation that may have affected the conclusions.

Information on the cryoglobulin status was insufficient

because of the lack of routine evaluation of cryoglobulin

in our patients. In addition, the heterogeneity of Chinese

pSS patients, possibly because of genetic and environ-

mental differences, is another limitation that may have

also affected the data analysis. Finally, patients from a

single centre were enrolled, which may have led to se-

lection bias.

Conclusions

In conclusion, our study showed that unlike patients

with later-onset pSS, those with early-onset pSS have

distinctive clinical manifestations and greater activation

of the cellular immune system, present with more severe

clinical symptoms and immunological features, have

increased activation of circulating T and B cells, and

have a worse prognosis. Therefore, they require more

intensive treatment with glucocorticoids and/or immuno-

suppressants and stricter monitoring.
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