
Introduction
�� Sjögren’s syndrome (SS) is a chronic autoimmune disorder that is associated with infiltration of the 
lacrimal and salivary glands by T and B lymphocytes and is characterized by dry eyes and dry mouth.1–3

�� SS is also associated with systemic multi-organ involvement and extra-glandular disease manifestations, 
including fatigue, inflammatory musculoskeletal pain and glomerulonephritis.1,3

�� SS can present either as primary SS (pSS) or SS associated with or another autoimmune disorder such as 
RA, systemic lupus erythematosus or systemic sclerosis.1,2

�� The reported prevalence of pSS ranges from 0.05–4.8% internationally4 and 0.01–2.7% in Europe.1,5,6 

 � This wide variation in rates may be due to differences in study design, country of origin and 
classification criteria used.1,4 

�� There is no efficient algorithm that can be used in healthcare claims databases to identify patients with SS.

�� The national health insurance information system, “Système National des Données de Santé (SNDS)”, 
which covers 98% of France’s population of ~66 million,7,8 offers opportunities for epidemiologic 
studies. 

�� In 2005, a 1/97th random sample of SNDS, the “Échantillon Généraliste des Bénéficiaires (EGB)”, which 
is representative of the national population of health insurance beneficiaries, was created.7 The EGB is an 
open cohort with 20-year follow-up data that allows facilitated access for medical research.

Objective

�� To establish, using the EGB sub-sample of the SNDS, an algorithm that can be used to identify patients with 
SS in France.

Methods
Study population

�� Potential cases of SS in the EGB (2005–2016) were identified from the codes used for SS-related 
hospitalization or chronic disease status where full expenditure reimbursement was granted.

 � Coding was based on the International Classification of Diseases, Tenth Revision (ICD-10) and 
Related Health Problems codes (M35.0). 

�� The onset of the disease was defined as the first recording of ICD-10 code M35.0.

�� Patients were excluded from the analysis if they had 1 exclusion criterion as listed in the ACR/EULAR 
classification for pSS,9 i.e. prior diagnosis of any of the following: 

 � history of head and neck radiation treatment

 � active hepatitis C infection (with confirmation by polymerase chain reaction)

 � AIDS 

 � sarcoidosis 

 � amyloidosis

 � graft-versus-host disease

 � immunoglobulin G4–related disease.

�� Patients with a code for RA, juvenile arthritis, ankylosing spondylitis, systemic lupus erythematosus, 
systemic sclerosis or other overlapping syndromes were identified based on ICD-10 codes or biologic 
DMARD therapy reimbursements. Patients were considered as having pSS if they had no diagnosis of any 
of these associated autoimmune disorders.

Algorithm development and statistical analysis

�� Experts advised on a list of treatments of interest that could be used to identify patients with SS, including: 
anethole trithione, azathioprine, ophthalmic cyclosporine, cyclophosphamide, artificial saliva, 
hydroxychloroquine, hypromellose, artificial tears, rituximab, MTX, mycophenolic acid, pilocarpine,  
buccal spray or retinol.10

�� The following variables of interest were identified to develop the algorithm (Figure 1):

 � reimbursement for 1 treatment of interest

 � number of prescriptions written by a specialist

 � reimbursement for Schirmer’s test

 � procedures on salivary glands (including biopsy or removal of salivary glands)

 � reimbursement for antinuclear antibody test.

�� A cross-validation was performed using a logistic regression analysis to estimate the accuracy of 15  
different algorithms.

�� Cook’s distance was used to identify influential data points within the analysis and the hat value was  
used to set limits for high-leverage data points. 

�� A receiver operating characteristic curve was used to determine the most efficient algorithm to  
identify pSS. 

Results
Study population

�� Among the 447 potential patients with SS identified using ICD-10 code M35.0, 44 were excluded, 267 were 
classified as having pSS and 136 were classified as having SS associated with another autoimmune disorder.  

Identification of patients with pSS

�� Among the 15 algorithms tested, five algorithms converged and were statistically useful to accurately 
identify patients with pSS. 

�� The most efficient algorithm to identify pSS (accuracy: 0.9401) was Model 5: an ICD-10 code for SS + 2 
prescriptions for 1 of the treatments of interest in the 4 years before or the 4 years after the first 
occurrence of the ICD-10 code for SS (Figure 2). 

�� Using this algorithm, the estimated prevalence of pSS in France in 2016 was 29.5 per 100,000 people  
(Table 1).

Identification of patients with SS associated with another autoimmune disorder

�� Among the 15 algorithms tested, only one algorithm converged and was statistically useful to accurately 
identify patients with SS associated with another autoimmune disorder.

�� The most efficient algorithm to identify SS associated with another autoimmune disorder (accuracy: 0.8897) 
was: ICD-10 code for SS + 2 prescriptions by a rheumatologist or an internal medicine physician both prior 
to and after the first occurrence of the ICD-10 code for SS. 

�� Using this algorithm, the estimated prevalence of SS associated with another autoimmune disorder in 2016 
in France was 8.3 per 100,000 people (Table 1).
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Conclusions
�� Using a sub-sample of the French national health insurance information system,  
two algorithms were developed that could be used to efficiently identify patients with 
either pSS or SS associated with another autoimmune disorder. 

�� Further analysis is planned to estimate the national prevalence and incidence of SS and 
to assess SS-related healthcare consumption in France by testing these algorithms using 
the entire SNDS database.

�� These algorithms could potentially be adapted for analysis of claims data in other 
countries. 
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Figure 1. Variables of Interest Identified to Develop the Algorithm 

EGB=Échantillon Généraliste des Bénéficiaires; SNDS=Système National des Données de Santé

EGB database, a subset of France’s national
health insurance information system SNDS
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Figure 2. Receiver Operating Characteristic Curve for the  
Five Models Tested to Identify Patients With pSS

ICD-10=International Classification of Diseases, Tenth Revision; pSS=primary Sjögren’s Syndrome
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MODEL 1: ICD-10 code + �2 ophthalmic
prescriptions before and after disease onset
Accuracy = 0.7041  

MODEL 2: ICD-10 code + �2 dental
prescriptions before and after disease onset
Accuracy = 0.8689  

MODEL 3: ICD-10 code + �2 prescriptions written
by a specialist before and after disease onset
Accuracy = 0.9026  

MODEL 4: ICD-10 code + �1 delivery of
hydroxychloroquine tablet before or after disease onset
Accuracy = 0.9064

MODEL 5: ICD-10 code + �2 prescriptions of a treatment
of interest in the 4 years before or after disease onset
Accuracy = 0.9401

Table 1. Characteristics and Healthcare Consumption Data for  
Patients Identified With SS in the EGB (2005–2016) 

Primary SS
SS associated with another 

autoimmune disorder

Total patients identified, n 267 136

Deceased patients in the sample, n 33 16

Female, % 89.5 90.0

Age, years, mean (IQR) 61 (52–70) 59 (47–71)

Estimated prevalence (number of patients identified) per 100,000 persons  
after algorithm correction 

29.5 (206) 8.3 (58)

Number of prescriptions for treatments of interest, mean (IQR) 29 (7–40) 42 (17–47)

Number of Schirmer’s tests 36 9

Patients with a reimbursement for an antinuclear antibody test, n (%) 135 (51) 96 (71)

Mean number of dental reimbursements per year 1.7 2.0

Mean number of ophthalmologist reimbursements per year 1.9 1.6

EGB=Échantillon Généraliste des Bénéficiaires; IQR=interquartile range; SS=Sjögren’s syndrome 
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