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Burden of illness among subgroups of patients with
primary Sjögren’s syndrome and systemic
involvement
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Abstract

Objectives. To describe how patients with primary SS (pSS) and systemic organ involvement are classified and

clustered in routine practice.

Methods. This multinational, cross-sectional survey of real-world quantitative data was conducted across Europe

and the US. Rheumatologists who treated seven or more adult patients per month with pSS and current/past sys-

temic manifestations undertook a survey before completing a patient record form capturing demographic, clinical

and treatment information for their next six eligible patients. Patients with a completed patient record form were

invited to complete a patient self-completion questionnaire capturing insights into their disease and treatment.

Subgroups were defined by physicians’ assessment of disease severity; clusters were derived based on key clinical

characteristics using latent class analysis.

Results. Rheumatologists completed 316 physician surveys and 1879 patient record forms; 888 patients com-

pleted the patient self-completion questionnaire. pSS severity reflected organ involvement and symptomatology.

Latent class analysis produced five clusters distinguished by the organ systems involved and the presence of pain

and fatigue symptoms at the time of the survey. A minority of patients [n¼ 67 (4%)] were categorized with multiple

organ involvement and the highest frequency of pain and fatigue. A total of 324 patients (17%) were categorized

as ‘low burden’. The remaining three clusters exhibited high frequencies of articular involvement but were distin-

guished by the extent of other organ system involvement.

Conclusion. Cluster analysis using a real-world cohort of patients with pSS and systemic organ involvement

highlights the heterogeneous presentation of patients with pSS and confirms the importance of pain and fatigue as

well as organ involvement when determining disease burden.
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Introduction

Primary SS (pSS) affects up to 20 times as many

women as men [1], with peak onset at 40–60 years of

age [2]. There is substantial variation in published esti-

mates of prevalence due to methodological differences

between studies and the choice of classification criteria;

a systematic review estimated a pooled prevalence of

0.06% [3]. The condition is highly heterogeneous.

Although patients with pSS predominantly present with

sicca (dryness) symptoms due to exocrine gland dys-

function, up to 40% of patients also experience extra-

glandular disease manifestations, including involvement

of the musculoskeletal, cutaneous and respiratory

systems, with a minority of patients developing serious,
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. The influence of cardinal symptoms vs systemic involvement on pSS burden is not well documented.

. Cluster analysis revealed distinct patient subgroups based on organ involvement and the presence of pain/fatigue.

. One subgroup has markedly high disease burden, identified by cluster analysis and physician-assessed severity.
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life-threatening organ involvement of the CNS or kidneys

[1, 4–6]. Most patients also exhibit fatigue [7], which

manifests regardless of organ involvement [8] and has

been reported to be the most distressing symptom by

many patients [9]. The presence of pain is also common

and can be related to neuropathy, inflammation or

non-specific causes [10]. Consequently, patients with

pSS have particularly poor health-related quality of life

(HRQoL), similar to that seen in patients with RA or SLE

[11]. Furthermore, the mean annual direct and indirect

costs for patients with pSS are similar to those of

patients with RA [12, 13].

The heterogeneous nature of clinical presentations

complicates the current understanding of both the bur-

den of disease and the nature and extent of unmet

needs within the pSS population. Some non-specialists

perceive pSS as a benign condition, especially when

serious organ involvement is limited or absent. Although

patients with pSS and organ involvement have been

shown to have higher disease costs than those without

organ involvement, the degree of systemic disease

activity does not correlate well with patient-reported

symptoms [14–17]. As such, further differentiation of

burden based on disease characteristics is needed. To

facilitate this, efforts have focussed on the development

of valid tools to assess both the systemic clinical fea-

tures and subjective manifestations of pSS. The EULAR

Sjögren’s Syndrome Disease Activity Index (ESSDAI)

and the EULAR Sjögren’s Syndrome Patient Reported

Index (ESSPRI) were developed for this purpose [18,

19]. While the ESSPRI measures the cardinal symptoms

of dryness, pain and fatigue, the ESSDAI was validated

as a standardized instrument for the evaluation of sys-

temic activity in pSS in clinical trials [16, 18, 19].

Determining how physicians categorize patients with

pSS and systemic organ involvement in routine practice

would further inform understanding of the relative impact of

symptoms vs organ involvement. Development of more tar-

geted management strategies could be achieved by patient

characterization that considers both the type and frequency

of organ involvement and the presence of pain and/or fa-

tigue. The Adelphi Disease-Specific Programmes (DSP) are

evidence-generation programmes that provide comprehen-

sive real-world data in an individual disease area, which

are particularly valuable in diseases with heterogeneous

symptoms such as pSS [20]. This study used DSP meth-

odology to identify subgroups of patients with systemic

pSS in routine practice based on their disease charac-

teristics and symptoms and to describe the clinical and

patient-reported burden of disease and level of treatment

satisfaction reported by patients and treating physicians in

each of these subgroups. The analysis focuses on patients

with current or historical systemic organ involvement.

Methods

Study objectives

The primary study objective was to describe how

patients with pSS and systemic organ involvement are

classified and clustered in routine practice and how this

relates to their clinical and patient-reported burden.

Secondary objectives included physician- and patient-

reported satisfaction with current treatment.

Study design

This study was a multinational, cross-sectional survey of

real-world quantitative market research data using

DSP methodology (Fig. 1) [20]. The pSS DSP was con-

ducted in France, Italy, Spain, Germany and the US.

Rheumatologists who made treatment decisions for

patients with pSS were identified and data were then

collated from three sources: a physician survey, a

physician-completed patient record form (PRF) and a

patient self-completion (PSC) questionnaire. The ana-

lysis was conducted under GlaxoSmithKline (GSK)

protocol 207382.

Study population

Physician eligibility criteria

To take part in the study, physicians’ primary specialty

had to be rheumatology and they had to treat seven or

more patients with pSS in a typical month. Additionally,

they had to be actively involved in and personally

responsible for management and treatment decisions for

patients with pSS.

Patient eligibility criteria

Adults with pSS and current or past systemic disease

activity were included in the study. Specifically, eligible

patients were �18 years of age with a confirmed

diagnosis of pSS, in the opinion of the rheumatologist,

in the absence of SLE, RA or SSc, and were currently

exhibiting or had previously exhibited disease activity in

one or more of the categories described in the ESSDAI

(found in the Supplementary material, available at

Rheumatology online).

This study complied with the Declaration of Helsinki.

Ethics approval was granted for all countries by the

Western Institutional Review Board (study number

20181321, tracking number 1186583). Prior to the com-

pletion of any study-related activities for the DSP,

patients provided informed consent.

Data collection

Physician survey

Physicians completed an online survey prior to com-

mencement of the PRFs.

PRFs

Rheumatologists completed PRFs for each of their next

six eligible patients with pSS, capturing clinical, object-

ive and subjective data on each patient, including demo-

graphics, pSS history and diagnosis, symptomatology,

medication use and effects and treatment satisfaction.

Organ manifestation [21] categories were based on the

ESSDAI domains; physicians were able to select a spe-

cific condition reported in each domain or ‘other’.
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PSCs

Physicians invited eligible patients, for whom the phys-

ician had completed a PRF, to complete the optional

PSC questionnaire (independent of their physician).

It captured patient insights, including demographic infor-

mation, disease and symptom severity, impact of pSS

on health status [assessed using the EuroQol 5-dimen-

sion 3-level (EQ-5D-3L, range 0–1, with higher scores

indicating better QoL) and the EuroQol 5-dimension

visual analogue scale (EQ-5D-VAS, range 0–100, with

higher scores indicating better QoL)] [21], impact of

pSS on work performance [assessed using the Work

Productivity and Activity Impairment questionnaire

(WPAI)] [22], impact of pSS on fatigue [assessed using

the Functional Assessment of Chronic Illness Therapy–

Fatigue (FACIT-fatigue, range 0–4, with lower scores

indicating worse fatigue)] [23], medication use and treat-

ment satisfaction.

Data analysis

The DSP was conducted with no prior hypotheses

specified, therefore formal sample size calculations were

not performed.

Responses from the physician interview were used to

explore the most common perceptual categorizations of

patients with pSS for disease severity (mild, moderate or

severe), systemic involvement [non-systemic (sicca only)

or systemic (organ involvement)], glandular involvement

(glandular or non-glandular) and disease activity (in-

active, mildly active, very active).

Latent class analysis (LCA) was used to derive clus-

ters of patients. Patient demographics, disease and

treatment history, clinical characteristics and physician-

assessed symptomology and treatment experience

reported in the PRF were assessed for the degree of

missingness and were included in the first model (see

Supplementary material, available at Rheumatology on-

line). Of these, the type of organ involvement, presence

of pain and presence of fatigue at the time of the survey

were found to be the most important factors determining

the probability of cluster assignment. The final analysis

was conducted using these variables and the duration

of the pSS diagnosis, which was retained given the

cross-sectional nature of the data, to aid interpretation.

Models were generated, which varied in the number of

derived clusters (from one to six clusters); the choice of

cluster solution was based on the Bayesian information

criterion and clinical input.

Following cluster assignment, descriptive statistics

were used to describe cluster characteristics, including

demographics, clinical characteristics and humanistic

burden. Categorical variables are presented as fre-

quency and percentage distributions when appropriate.

Ordinal variables are reported as frequencies and

percentages and/or medians and interquartile ranges

(IQRs), as appropriate for the individual variables.

Continuous variables (e.g. age, time since diagnosis

and questions with numeric rating scale responses) are

FIG. 1 Summary of DSP methodology

DSP: Disease-Specific Programme; PRO: patient reported outcome; pSS: primary Sjögren’s syndrome.
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presented as mean (S.D.), median (IQR) and score

ranges.

Results

Study population

Physicians completed a total of 316 physician surveys

and 1879 PRFs (Table 1). Physicians reported that they

see around half (49%) of their ambulatory care pSS

patients in the public hospital setting, with expected

wide variation by country (6% in the US to 81% in

France). In the online survey, physicians were also

asked to attribute weights to their preferred method of

classifying patients with pSS (all patients, including

those without systemic involvement). Among those who

used classifications (84%), the greatest weight was

attributed to the presence of systemic manifestations

(non-systemic/sicca only vs systemic), followed by se-

verity levels (mild, moderate, severe), then the level of

disease activity (inactive, mildly active, very active) and

finally glandular involvement (glandular vs non-

glandular).

Based on the physician-completed PRFs, 914 (49%)

patients were classified as having mild pSS, 895 (48%)

with moderate disease and 70 (4%) with severe disease

at the time of the survey (Table 1). Most patients were

female (89%) and white/Caucasian (89%). The overall

average age was 53.2 years (S.D. 12.2). Overall, 97% of

patients had organ involvement, with 73% having articu-

lar involvement and 38% having glandular involvement

at PRF completion (Table 1 and Supplementary Table

S1, available at Rheumatology online). Physicians

reported that 63% of patients were using medication

that is available over-the-counter (OTC; e.g. eye drops,

nasal sprays) and 47% were using corticosteroids. Of

those patients receiving any OTC medication, 83%

received artificial tears. Fatigue was experienced by

most patients (75–89%), regardless of overall severity,

as were dry eyes and dry mouth.

Few patients were reported with serious organ mani-

festations according to the ESSDAI score [24]: 6% of

patients had moderate–severe myositis, 3% had moder-

ate–severe interstitial lung disease and �1% had malig-

nant B cell disorder, haematuria or renal failure or highly

active CNS involvement.

Of the 1879 PRFs, the optional PSC was completed by

888 patients (47%). The mean EQ-5D-3L score for the

overall population was 0.7 (S.D. 0.24) and the mean EQ-

5D-VAS score was 63.5 (S.D. 19.02), with scores worsen-

ing with increasing disease severity (Table 1). Overall,

patients reported a mean FACIT-fatigue score of 31.3 (S.D.

10.91) and, again, the FACIT score became worse as dis-

ease severity increased. Among these patients, WPAI im-

pairment was 38% and 31% for activity and work

impairment, respectively, with higher proportions of

patients in the severe disease group reporting impairment

than in the mild and moderate categories.

Cluster analysis

When the PRF data on organ involvement and the pres-

ence of pain and fatigue were analysed to identify clus-

ters of patients, a four-cluster solution demonstrated the

best statistical fit based on the Bayesian information cri-

terion. However, a five-cluster solution was considered

the most clinically meaningful strategy, as it added

greater granularity than the four-cluster solution’s some-

what undifferentiated clusters. Organ involvement and

symptoms across these five clusters are shown in Fig. 2

and demographics and characteristics in Supplementary

Table S2, available at Rheumatology online. Patients

included in cluster 1 [n¼324 (17%)] presented with low

levels of organ involvement and experienced low levels

of mental fatigue but higher levels of physical fatigue

and did not present with pain symptoms (‘low burden’).

Patients included in cluster 2 [n¼384 (20%)] presented

predominantly with articular involvement and few experi-

enced mental fatigue; however, they did demonstrate

some level of physical fatigue and pain (‘low burden, ar-

ticular’). Patients in cluster 2 had been diagnosed for

the shortest time [3.8 years (S.D. 4.4)]. Patients included

in cluster 3 [n¼ 401 (21%)] presented with low levels of

organ involvement other than in the articular domain, the

highest frequency of fatigue and a high frequency of

pain (‘moderate burden, articular’). Patients included in

cluster 4 [n¼ 67 (4%)] presented with a high degree of

organ involvement across multiple systems, experienced

a moderate frequency of mental fatigue and very high

frequencies of physical fatigue and pain (‘high burden,

multi-organ’). Patients in cluster 4 had been diagnosed

for the longest time. Patients included in cluster 5

[n¼703 (37%)] presented with some organ involvement

across domains, particularly articular and glandular, and

experienced infrequent mental fatigue, a high frequency

of physical fatigue and the highest frequency of pain

(‘moderate burden, multi-organ’).

When considering disease severity, as reported by

physicians, patients in cluster 4 presented as the most

clinically burdened, with the highest proportion of

patients classified as severe (13%), the highest propor-

tion of deteriorating patients (39%) and the lowest pro-

portion of patients whose disease was improving (10%)

(Fig. 3). Additionally, patients in cluster 4 were reported

by their physician to have the most severe symptoms,

including oral dryness, ocular dryness, physical fatigue,

mental fatigue and pain, followed by patients in cluster

3. Patients in cluster 3 had the second lowest proportion

of patients with mild disease (34%) and had the second

highest proportion of patients who were deteriorating

slowly (32%). Cluster 3 patients were also reported to

have the second most severe oral dryness, ocular dry-

ness, physical fatigue and pain symptoms.

With regard to current pSS therapy, cluster 4 had the

highest proportions of patients using corticosteroids

(78%), biologics (43%) and conventional synthetic

DMARDs (51%) (Fig. 4). Additionally, around half of

patients in cluster 4 were using antimalarials (49%) or

secretagogues (45%). Patients in cluster 3 had relatively
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TABLE 1 Study population and patient demographics and clinical characteristics

Study population, n (%) Physician survey Physician-
reported PRFs

Patient-
reported PSCsa

Total 316 (100) 1879 (100) 888 (100)

France 52 (16.5) 287 (15.3) 95 (10.7)
Germany 60 (19.0) 360 (19.2) 226 (25.5)
Italy 61 (19.3) 360 (19.2) 79 (8.9)

Spain 60 (19.0) 361 (19.2) 179 (20.2)
US 83 (26.3) 511 (27.2) 308 (34.7)

Patient demographics and clinical characteristics based on physician-reported PRFs

Overall (N 5 1879) Mild (n 5 914) Moderate (n 5 895) Severe (n 5 70)

Age, years, mean (S.D.) 53.2 (12.2) 52.2 (12.9) 54.1 (11.2) 55.3 (13.3)

Female, n (%) 1677 (89.2) 813 (88.9) 801 (89.5) 63 (90.0)
Years since diagnosis,

mean (S.D.)
4.5 (5.1) 4.3 (5.2) 4.6 (4.9) 6.1 (6.5)

Ethnicity, n (%)

White/Caucasian 1678 (89.3) 814 (89.1) 805 (89.9) 59 (84.3)
Non-white/non-Caucasian 201 (10.7) 100 (10.9) 90 (10.1) 11 (15.7)

Employment status, n (%)
Working full time 762 (40.6) 431 (47.2) 312 (34.9) 19 (27.1)
Working part time 231 (12.3) 101 (11.1) 121 (13.5) 9 (12.9)

On long-time sick leave 39 (2.1) 13 (1.4) 22 (2.5) 4 (5.7)
Homemaker 414 (22.0) 168 (18.4) 236 (26.4) 10 (14.3)
Student 18 (1.0) 14 (1.5) 4 (0.4) 0 (0.0)

Retired 316 (16.8) 149 (16.3) 148 (16.5) 19 (27.1)
Unemployed 55 (2.9) 21 (2.3) 28 (3.1) 6 (8.6)

Don’t know 44 (2.3) 17 (1.9) 24 (2.7) 3 (4.3)
Organ involvement at diagnosis, n (%)

Any 1589 (84.6) 795 (87.0) 729 (81.5) 65 (92.9)

Organ involvement at time of PRF completion, n (%)
Any 1816 (96.6) 867 (94.9) 880 (98.3) 69 (98.6)

Articular 1366 (72.7) 636 (69.6) 680 (76.0) 50 (71.4)
Glandular 714 (38.0) 294 (32.2) 376 (42.0) 44 (62.9)
Cutaneous 376 (20.0) 143 (15.6) 217 (24.2) 16 (22.9)

Muscular 341 (18.1) 110 (12.0) 218 (24.4) 13 (18.6)
Pulmonary 299 (15.9) 109 (11.9) 163 (18.2) 27 (38.6)

Haematological 350 (18.6) 166 (18.2) 167 (18.7) 17 (24.3)
Lymphadenopathy 190 (10.1) 96 (10.5) 83 (9.3) 11 (15.7)
Peripheral nervous system 155 (8.2) 61 (6.7) 83 (9.3) 11 (15.7)

Renal 100 (5.3) 36 (3.9) 54 (6.0) 10 (14.3)
CNS 96 (5.1) 38 (4.2) 51 (5.7) 7 (10.0)

Current treatment classes, n (%)

OTC 1188 (63.2) 555 (60.7) 592 (66.1) 41 (58.6)
Corticosteroids 885 (47.1) 377 (41.2) 471 (52.6) 37 (52.9)

csDMARDs 816 (43.4) 329 (36.0) 455 (50.8) 32 (45.7)
Secretagogues 765 (40.7) 313 (34.2) 425 (47.5) 27 (38.6)
Antimalarials 696 (37.0) 354 (38.7) 317 (35.4) 25 (35.7)

Biologic/biosimilar 223 (11.9) 80 (8.8) 126 (14.1) 17 (24.3)
Prescription eye drops 172 (9.2) 56 (6.1) 108 (12.1) 8 (11.4)

Other treatments 1344 (71.5) 643 (70.4) 652 (72.8) 49 (70.0)

Patient-reported outcomes (collected in the PSCs)

Overall (N 5 888) Mild (n 5 381) Moderate (n 5 475) Severe (n 5 32)

Health status, mean (S.D.)b

EQ-5D-3L N ¼ 877, 0.7 (0.24) n ¼ 378, 0.8 (0.19) n ¼ 468, 0.7 (0.24) n ¼ 31, 0.5 (0.33)

EQ-5D-VAS N ¼ 874, 63.5 (19.02) n ¼ 373, 70.3 (18.01) n ¼ 469, 59.2 (17.41) n ¼ 32, 46.3 (23.84)
Fatigue, mean (S.D.) b

FACIT-fatigue N ¼ 879, 31.3 (10.91) n ¼ 377, 35.6 (10.06) n ¼ 470, 28.5 (10.22) n ¼ 32, 21.9 (11.45)

(continued)
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low levels of biologic use (11%), similar to clusters 1

(12%) and 5 (13%).

Cluster 1 contained the highest proportion of patients

who were satisfied with their treatment (82%) and the

lowest proportion of patients who were dissatisfied with

their treatment (8%), while the converse was true for

cluster 4 (Fig. 5). This pattern was similar for physician-

reported satisfaction with treatment, with physicians

reporting the highest level of satisfaction for patients in

cluster 1 (76%) and the lowest level of satisfaction in

cluster 4 (62%).

Discussion

This first analysis of the pSS DSP provides relevant,

real-world information about the way that physicians

categorize their patients in routine clinical practice and

allowed clustering of patients with pSS based on a

broad spectrum of disease characteristics. The patient

population comprised predominantly female patients.

Based on physician reports, 49% of the population had

mild disease, 48% had moderate disease and 4% had

severe disease. The inclusion criteria meant that all

patients in the sample presented here had current or

past systemic involvement, although few patients

aligned with an ESSDAI score that is classified as ‘high

activity’ at the time of PRF completion, consistent with

the small proportion of patients whose disease was

classified as severe by their physicians. While frequency

of organ involvement was not markedly different be-

tween patients categorized as mild and moderate/se-

vere, the physician-assessed severity of conditions

within each organ system was more frequently assessed

as moderate/severe, thus reflecting the physicians’ over-

all severity categorization. Most patients experienced fa-

tigue and patients reported reduced HRQoL and

impairment in activity and work, which was present re-

gardless of disease severity but did increase as

physician-assessed disease severity increased.

Importantly, the distribution of organ involvement

across ESSDAI domains was similar to the distribution

seen in a multicentre pSS registry in Spain

(SJOGRENSER) [25], although the Spanish registry

includes all patients with pSS, i.e. with or without sys-

temic organ involvement, whereas the present study is

skewed towards those with current systemic organ in-

volvement. In both populations, �70% of patients had

articular involvement and 30–40% had glandular involve-

ment, with �10% experiencing renal, CNS or peripheral

nervous system involvement. In a UK registry, the

Spanish GEAS-SS registry and the international Big

Data Sjögren Consortium registry, patients had some-

what lower rates of organ involvement than in the cur-

rent study [26–28], which is again to be expected given

the inclusion criteria of the current study and also meth-

odological differences between registries. In contrast to

the current study, which provides a cross-sectional view

of patient burden in a cohort with a mean time since

diagnosis of 4.5 years, the international registry reflects

the systemic phenotype at diagnosis [27]. In the UK

registry, patients had a slightly lower mean EQ-5D utility

value of 0.62 (against a UK general population value of

0.86) compared with 0.7 in the current study, which may

reflect regional differences, including those arising from

different preference-based scoring functions [29]. When

considering the relative distribution of manifestations

across organ systems, these comparisons to clinical

registry cohorts highlight the generalizability of our

results.

Given the extensive variation in the clinical spectrum

of pSS, accurate classification of patients is vital

for effective management pathways and drug develop-

ment. As such, ACR/EULAR classification criteria

TABLE 1 Continued

Patient-reported outcomes (collected in the PSCs)

Overall (N 5 888) Mild (n 5 381) Moderate (n 5 475) Severe (n 5 32)

Work productivity and activity impairment due to pSS, mean (S.D.)c

WPAI: percent activity
impairment

N ¼ 841, 37.8 (21.65) n ¼ 357, 29.3 (20.47) n ¼ 453, 42.8 (19.57) n ¼ 31, 61.6 (23.82)

WPAI: percent overall
work impairment

N ¼ 375, 31.4 (21.93) n ¼ 177, 25.7 (21.35) n ¼ 192, 36.1 (20.78) n ¼ 6, 50.8 (31.05)

WPAI: percent impairment
while working

N ¼ 464, 29.8 (21.07) n ¼ 228, 25.2 (20.66) n ¼ 229, 34.0 (20.38) n ¼ 7, 42.9 (25.63)

WPAI: percent work
time missed

N ¼ 383, 5.0 (15.55) n ¼ 181, 4.4 (15.15) n ¼ 196, 5.3 (15.75) n ¼ 6, 12.5 (20.92)

aA total of 888 patients completed a PSC, a lower value indicates that patients did not complete the question. bA lower
score indicates a higher burden. cA higher score indicates a higher burden.

csDMARD: conventional synthetic DMARD; EQ-5D-3L: EuroQol-5 Dimension-3 Level; EQ-5D-VAS: EuroQol-Visual Analogue
Scale; OTC: over the counter; PRF: patient record form; PSC: patient self-completion questionnaire; pSS: primary
Sjögren’s Syndrome; WPAI: Work Productivity and Activity Impairment questionnaire.
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were published in 2016 [30] and ESSDAI and ESSPRI

(systemic and symptomatic disease measures) are

increasingly being used to define inclusion criteria and

endpoints in pSS clinical trials [8]. The Innovative

Medicines Initiative NECESSITY (New clinical endpoints

in primary Sjögren’s syndrome: an interventional trial

based on stratifying patients) project aims to build on

this and further develop outcome measures [31]. Also, a

better understanding of disease phenotypes could facili-

tate more targeted selection of patients with pSS into

FIG. 2 A five-cluster solution illustrating the patient proportion (%) in each cluster with organ involvement, pain and fa-

tigue

PNS: peripheral nervous system.
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clinical trials with therapies assessed by organ-specific

endpoints. This study provides important insights into

pSS phenotypes with high unmet need.

The current study provides important information

regarding the factors physicians consider when catego-

rizing patients with pSS. Physicians reported that they

mostly categorize their patients based on systemic in-

volvement, followed by their level of disease severity

(mild, moderate or severe), then the level of disease ac-

tivity (inactive, mildly active or very active) and most in-

frequently, glandular involvement. Comparison of patient

characteristics categorized according to severity shows

that the physicians’ overall assessment of disease se-

verity is holistic. Nonetheless, given such heterogeneous

patient presentations, severity categorizations cannot re-

flect the full extent of the disease burden experienced

by patients.

Latent class analysis allowed the categorization and

examination of patients according to their disease pres-

entation using a data-driven approach. Based on

physician-reported organ involvement and symptoms,

two potential solutions were revealed: a four-cluster so-

lution and a five-cluster solution. Although the four-

cluster solution was the best statistical fit, the five-

cluster solution was more clinically meaningful based on

its provision of more defined individual clusters in terms

of disease severity and level of systemic involvement.

Furthermore, there was a clearer separation between

the clusters, which is likely a reflection of differences in

the impact of the disease on HRQoL, thus better reflect-

ing treatment needs. The five clusters were differenti-

ated based on the level of organ involvement and the

presence of mental and physical fatigue and pain

symptoms.

FIG. 3 Cluster analysis of physician-reported disease and symptom severity (n¼ 1879)

*Based on physician’s subjective assessment at the time of the survey.

FIG. 4 Cluster analysis of current therapy classes (n¼1879)

*OTC treatments include artificial tears, artificial saliva, nasal spray, anti-bacterial mouthwash, vaginal lubricant and

NSAIDs. †Other treatments include DHEA, NSAIDs, COX-2, gabapentin, pregabalin, omega-6, antidepressants, cipro-

floxacin, metronidazole and IVIG. ‡csDMARDs in mild subgroup: MTX 17%, AZA 2%; moderate subgroup: MTX 31%,

AZA 11%, MMF 3%, CYC 2%, cyclosporine 1%; severe subgroup: MTX 37%, AZA 7%, MMF 5%, CYC 2%, cyclo-

sporine 2%. COX: cyclooxygenase; csDMARDs: conventional synthetic DMARD; OTC: over the counter.
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In general, the cluster analysis highlighted the import-

ance of considering both systemic and symptomatic

manifestations of pSS when classifying patients and

deciding upon appropriate management strategies.

Cluster 1 represented patients with low disease severity,

who had little organ involvement and minimal levels of

fatigue and pain at the time of the survey. More than

50% of patients in this cluster used OTC medications

and 41% used systemic corticosteroids; this cluster had

the highest levels of patient- and physician-reported

treatment satisfaction. Is it noteworthy, however, that

based on physicians’ assessment, no patients in this

group experienced pain whereas slightly more than half

(52%) of patients with PSC data in this cluster com-

pleted the pain numerical response scale, with a mean

score of 3.6 (S.D. 1.8). A statistical analysis of the level

of agreement between physician and patient ratings of

symptoms was not planned as part of this current

analysis but represents a key area of future research.

Patients in cluster 2 were a distinct group who had

articular involvement, little organ involvement and

experienced considerable levels of physical fatigue

and pain. Treatment patterns and levels of patient-

and physician-reported treatment satisfaction paral-

leled those in cluster 1.

Cluster 4 included patients whose disease was

clearly the most severe, with a high frequency of

fatigue and pain and the highest treatment bur-

den, including the highest use of corticosteroids,

biologics and antimalarials across the five

clusters. Patients in cluster 4 also had the lowest

patient- and physician-reported treatment satis-

faction, highlighting a significant unmet treatment

need in this cluster. Cluster 3 was of particular

interest, as patients had a high burden of pain

and fatigue despite relatively low levels of organ

involvement (except for articular involvement).

Findings for this cluster demonstrated a dissoci-

ation between organ involvement and physician-

reported pain and fatigue. This concept is sup-

ported by numerous studies that have shown the

considerable impact of subjective symptoms such

as fatigue and pain on patients’ experience of

pSS and their related QoL [7, 10, 32–37] but also

the lack of correlation between systemic and

patient-reported facets of pSS [38]. Our findings

complement those of a recent cluster analysis of

pSS based on patient-reported outcomes, which

identified a pain-dominant cluster with fatigue as

well as three other clusters: low symptom burden,

high symptom burden and dryness dominant with

fatigue [21].

This study has numerous strengths that provide

assurance of the quality of the data produced and the

relevance of the findings in clinical practice. First, the

minimal inclusion criteria ensured a broad inclusion of

physicians and patients, producing a study cohort that

was representative of the presenting population with

systemic pSS. In addition, physicians prospectively pro-

vided data for a consecutive series of patients that

FIG. 5 Cluster analysis of physician- and patient-reported satisfaction with treatment
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avoided selection bias, known to be problematic when

retrospective patient selection is carried out.

However, the study also had some notable limitations.

The cross-sectional nature of the data limited the ability

to use cluster analysis techniques to understand the

characteristics that may influence longer-term out-

comes. Furthermore, the DSP sample is not completely

random, as the selection of a patient was influenced by

the patient’s propensity to consult his/her physician and

his/her current disease severity. Therefore the sample

should be considered a pragmatic sample that is not

fully representative of the overall population of patients

with pSS. It should also be emphasized that these data

are reflective of the pSS with systemic involvement

population, therefore these findings do not inform

patients with pSS and dryness only. The potential influ-

ence of country health system differences on the sub-

groups identified here cannot be completely ruled out

and further analysis at a country level may be inform-

ative. However, given the absence of proven efficacious

treatments for systemic pSS, we do not consider that

healthcare access influenced these findings.

Additionally, definitions of disease severity were not

anchored and there was no definition for mental fatigue

on the surveys, leaving participants to interpret this term

as pertaining to cognitive impairment or other manifesta-

tions. Some of these definitions need to be anchored

before correlations with items featured in the ESSPRI

and ESSDAI indices can be made. Nonetheless, this

analysis relies on a large multinational sample with

matched physician- and patient-reported data. The data

are valuable because they provide a real-world reflection

of the pSS burden of disease. Future work could aim to

validate the clusters identified in this study with rheuma-

tologists and using other datasets.

This study confirms that pSS disease burden is deter-

mined by fatigue and pain levels as well as organ in-

volvement. Cluster analysis highlights the heterogeneous

presentation of patients with pSS while identifying sub-

sets of patients who may benefit from different treat-

ment strategies.
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Sjögren’s syndrome: a comparison study of seropositive
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