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Abstract

Objective To validate the revised Japanese Ministry of

Health criteria for the diagnosis of Sjögren’s syndrome

(SS) (JPN) (1999), The American-European Consensus

Group classification criteria for SS (AECG) (2002), and

American College of Rheumatology classification criteria

for SS (ACR) (2012).

Methods The study subjects were 694 patients with SS or

suspected SS who were followed-up in June 2012 at ten

hospitals that form part of the Research Team for Auto-

immune Diseases, The Research Program for Intractable

Disease by the Ministry of Health, Labor and Welfare

(MHLW). All patients had been checked for all four cri-

teria of the JPN (pathology, oral, ocular, anti-SS-A/SS-B

antibodies). We studied the clinical diagnosis made by the

physician in charge and the satisfaction of the above

criteria.

Results Of the 694 patients, 499 patients did not have

other connective tissue diseases (CTDs). SS was diagnosed

in 476 patients (primary SS in 302, secondary SS in 174),

whereas non-SS was diagnosed in 218 patients (without

other CTDs in 197, with other CTDs in 21) by the physi-

cian in charge. The sensitivities of JPN, AECG, and ACR

in the diagnosis of all forms of SS (both primary and

secondary SS) were 79.6, 78.6, and 77.5 %, respectively,

with respective specificities of 90.4, 90.4, and 83.5 %. The

sensitivities of the same systems in the diagnosis of pri-

mary SS were 82.1, 83.1, and 79.1 %, respectively, with

specificities of 90.9, 90.9, and 84.8 %, respectively. The

sensitivities of the same systems in the diagnosis of sec-

ondary SS were 75.3, 70.7, and 74.7 %, respectively, with

specificities of 85.7, 85.7, and 71.4 %, respectively.

Conclusion The sensitivity of JPN to all forms of SS and

secondary SS, the sensitivity of AECG to primary SS, and

the specificities of JPN and AECG for all forms of SS,

primary SS, and secondary SS were highest in the diag-

nosis of SS in Japanese patients. These results indicate that
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the JPN criteria for the diagnosis of SS in Japanese patients

are superior to ACR and AECG.

Keywords Sjögren’s syndrome � Criteria

Introduction

Sjögren’s syndrome (SS) is an autoimmune disease that

affects exocrine glands, including the salivary and lacrimal

glands. It is characterized by lymphocytic infiltration into

the exocrine glands, leading to dry mouth and eyes. A

number of autoantibodies, such as anti-SS-A and SS-B

antibodies, are detected in patients with SS. SS is subcat-

egorized into primary SS, which is not associated with

other well-defined connective tissue diseases (CTDs), and

secondary SS, which is associated with other well-defined

CTDs [1]. Primary SS is further subcategorized into the

glandular form and the extraglandular form.

The revised criteria for the diagnosis of SS issued by the

Japanese Ministry of Health (JPN) (1999) (Table 1) [2], as

well as the American-European Consensus Group classi-

fication criteria for SS (AECG) (2002) (Tables 2, 3) [1], are

usually used in both daily clinical practice and clinical

studies in Japan. Thus, two sets of diagnostic systems are

being applied for the same disease. This could result in a

heterogeneous pool of SS patients. This heterogeneity of

SS patients makes it difficult to analyze the diagnosis,

efficacy of treatment, and prognosis of SS patients. A better

alternative would be to use a unified set of criteria for the

diagnosis of SS in Japan. Recently, The American College

of Rheumatology (ACR) published the ACR classification

criteria for SS (2012) (Table 4), which were proposed by

the Sjögren’s International Collaborative Clinical Alliance

(SICCA) [3]. The new set of criteria is designed to be used

worldwide, not only in advanced countries but also in

developing countries. The SICCA established a uniform

classification for SS based on a combination of objective

tests that have known specificity to SS [3].

Upon comparing these three classification sets, there are

some differences among them in their purpose and the

items adopted in the set (Table 5). The JPN criteria (1999)

are intended as an aid for diagnosis, whereas the AECG

criteria (2002) and the ACR criteria (2012) are intended for

classification purposes in clinical studies and trials.

Although the ACR criteria include only three objective

items (Tables 4, 5) and are the simplest among the three

sets, the ACR criteria may not identify SS patients with

negative findings in labial salivary gland biopsy, because

the ACR criteria do not include salivary secretion analysis

and imaging studies. On the other hand, the JPN criteria

combined oral examinations such as salivary secretion,

sialography, and salivary gland scintigraphy with three

objective items adopted in the ACR criteria (Table 5).

Only the AECG criteria include ocular and oral symptoms,

which may cause false positives in patients with non-SS

conditions such as aging or visual display terminals (VDT)

syndrome (Table 5).

Table 1 The revised Japanese Ministry of Health criteria for the

diagnosis of SS (1999)

1. Histopathology

Definition: Positive for at least one of (A) or (B)

(A) Focus score C1 (periductal lymphoid cell infiltration C50) in

a 4 mm2 minor salivary gland biopsy

(B) Focus score C1 (periductal lymphoid cell infiltration C50) in

a 4 mm2 lacrimal gland biopsy

2. Oral examination

Definition: Positive for at least one of (A) or (B)

(A) Abnormal findings in sialography Cstage 1 (diffuse punctate

shadows of \1 mm)

(B) Decreased salivary secretion (flow rate B10 ml/10 min

according to the chewing gum test or B2 g/2 min according to

the Saxon test) and decreased salivary function according to

salivary gland scintigraphy

3. Ocular examination

Definition: Positive for at least one of (A) or (B)

(A) Schirmer’s test B5 mm/5 min and rose bengal test C3

according to the van Bijsterveld score

(B) Schirmer’s test B5 mm/5 min and positive fluorescein

staining test

4. Serological examination

Definition: Positive for at least one of (A) or (B)

(A) Anti-Ro/SS-A antibody

(B) Anti-La/SS-B antibody

Diagnostic criteria: diagnosis of SS can be made when the patient

meets at least two of the above four criteria
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The purpose of the present study was to validate the JPN

criteria, AECG criteria, and ACR criteria for the diagnosis

of SS in Japanese patients. The study identified the dif-

ferences among these three classification sets.

Patients and methods

Study population

The study subjects were 694 patients (51 males and 643

females) with a diagnosis of SS or suspected SS who had

been checked for all four criteria of the JPN (pathology,

oral, ocular, anti-SS-A/SS-B antibody), and were followed

up in June 2012 at ten hospitals across Japan (Kanazawa

Medical University Hospital, Nagasaki University Hospi-

tal, Hyogo Medical University Hospital, Keio University

Hospital, Tokyo Women’s Medical University Hospital,

Tsurumi University Hospital, Kyushu University Hospital,

University of Occupational and Environmental Health

Hospital, Kyoto University Hospital, and University of

Tsukuba Hospital) that form part of the Research Team for

Autoimmune Diseases, The Research Program for Intrac-

table Disease of the Ministry of Health, Labor and Welfare

(MHLW).

Data collection and analysis

We collected clinical data from the above ten hospitals

using a questionnaire. We retrospectively examined the

clinical diagnosis made by the physician in charge, as well

as the satisfaction of the JPN, AECG, and ACR criteria.

Because lissamine green ocular staining had not been

adopted in Japan at the time of clinical examination, we

regarded patients who had a positive rose bengal test or

fluorescein staining test as having satisfied the ocular

staining score in the ACR classification system.

We regarded the clinical diagnosis made by the physi-

cian in charge as the gold standard for the diagnosis of SS

in this study. We compared the sensitivities and specifici-

ties of the JPN, AECG, and ACR diagnostic systems in the

diagnosis of SS (both primary and secondary SS), primary

Table 2 The American-European Consensus Group classification

criteria for SS (2002)

I. Ocular symptoms: a positive response to at least one of the

following questions

1. Have you had daily, persistent, troublesome dry eyes for more

than 3 months?

2. Do you have a recurrent sensation of sand or gravel in the

eyes?

3. Do you use tear substitutes more than 3 times a day?

II. Oral symptoms: a positive response to at least one of the

following questions

1. Have you had a daily feeling of dry mouth for than 3 months?

2. Have you had recurrently or persistently swollen salivary

glands as an adult?

3. Do you frequently drink liquids to aid in swallowing dry food?

III. Ocular signs—that is, objective evidence of ocular

involvement defined as a positive result for at least one of the

following two tests

1. Schirmer’s test, performed without anaesthesia (B5 mm in

5 min)

2. Rose bengal score or other ocular dry eye score (C4 according

to van Bijsterveld’s scoring system)

IV. Histopathology: in minor salivary glands (obtained through

normal-appearing mucosa) focal lymphocytic sialoadenitis,

evaluated by an expert histopathologist, with a focus score C1,

defined as a number of lymphocytic foci (which are adjacent

to normal-appearing mucous acuni and contain more than 50

lymphocytes) per 4 mm2 of glandular tissue

V. Salivary gland involvement: objective evidence of salivary

gland involvement defined by a positive result for at least one

of the following diagnostic tests

1. Unstimulated whole salivary flow (B1.5 ml in 15 min)

2. Parotid sialography showing the presence of diffuse

sialectasias (punctate, cavitary or destructive pattern), without

evidence of obstruction in the major ducts

3. Salivary scintigraphy showing delayed uptake, reduced

concentration and/or delayed excretion of tracer

VI. Autoantibodies: presence in the serum of the following

autoantibodies

1. Antibodies to Ro (SS-A) or La (SS-B) antigens, or both

Table 3 The American-European Consensus Group classification

criteria for SS (2002) rules for classification

For primary SS

In patients without any potentially associated disease, primary

SS may be defined as follows:

(A) The presence of any 4 of the 6 items is indicative of primary

SS, as long as either item IV (histopathology) or VI (serology) is

positive

(B) The presence of any 3 of the 4 objective criteria items (that

is, items III, IV, V, VI)

For secondary SS

In patients with a potentially associated disease (for instance,

another well-defined connective tissue disease), the presence of

item I or item II plus any 2 from among items III, IV, and V may

be considered as indicative of secondary SS

Exclusion criteria:

Past head and neck radiation treatment

Hepatitis C infection

Acquired immunodeficiency disease (AIDS)

Pre-existing lymphoma

Sarcoidosis

Graft vs. host disease

Use of anticholinergic drugs (for a time shorter than 4-fold the

half life of the drug)
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SS, and secondary SS. Agreement between the three was

assessed via the kappa coefficient.

Results

Diagnosis of SS (primary and secondary SS)

and non-SS

Of the 694 patients, 499 patients did not have other well-

defined CTDs, whereas 195 patients did. SS was diagnosed

in 476 patients (302 primary SS, 174 secondary SS),

whereas non-SS was diagnosed in 218 patients (197 with-

out other CTDs, 21 with other CTDs) by the physician in

charge (Table 6).

Sensitivities and specificities of the three diagnostic

systems for SS

The sensitivities of JPN, AECG, and ACR in the diagnosis

of all SS (302 primary SS and 174 secondary SS) were

79.6, 78.6, and 77.5 %, respectively, whereas the respec-

tive specificities in the diagnosis of all SS were 90.4, 90.4,

and 83.5 %. The sensitivities of JPN, AECG, and ACR in

the diagnosis of 302 primary SS were 82.1, 83.1, and

79.1 %, respectively, with specificities of 90.9, 90.9, and

84.8 %, respectively. The sensitivities of JPN, AECG,

and ACR in the diagnosis of 174 secondary SS were 75.3,

70.7, and 74.7 %, respectively, with specificities of 85.7,

85.7, and 71.4 % (Table 7).

Comparisons of the satisfaction of the three diagnostic

systems

Figure 1 displays Venn diagrams showing comparisons of

the satisfaction of the three diagnostic systems. Among all

SS patients (n = 476), more patients satisfied only the

AECG criteria (n = 42) rather than only the JPN criteria

(n = 8) or the ACR criteria (n = 6). The same tendency

was also observed in patients with primary SS only and in

those with secondary SS only. The diagrams indicate

that the JPN and ACR diagnostic systems are similar,

whereas the AECG diagnostic system is different from the

other two. Table 8 shows the agreement among the three

Table 4 The American College of Rheumatology classification

criteria for SS (2012)

The classification of SS, which applies to individuals with signs/

symptoms that may be suggestive of SS, will be met in patients

who have at least 2 of the following 3 objective features:

1. Positive serum anti-SS-A/Ro and/or anti-SS-B/La or (positive

rheumatoid factor and ANA titer C1:320)

2. Labial salivary gland biopsy exhibiting focal lymphocytic

sialadenitis with a focus score C1 focus/4 mm2

3. Keratoconjunctivitis sicca with ocular staining score C3

(assuming that individual is not currently using daily eye drops

for glaucoma and has not had corneal surgery or cosmetic eyelid

surgery in the last 5 years)

Prior diagnosis of any of the following conditions would exclude

participation in SS studies or therapeutic trials because of

overlapping clinical features or interference with criteria tests:

History of head and neck radiation treatment

Hepatitis C infection

Acquired immunodeficiency syndrome

Sarcoidosis

Amyloidosis

Graft vs. host disease

IgG4-related disease

Table 5 Comparison of the items adopted in the JPN and AECG and

ACR criteria

JPN AECG ACR

Ocular symptoms 9 s 9

Oral symptoms 9 s 9

Ocular signs

Schirmer’s test s s 9

Ocular staining s s s

Labial salivary gland biopsy s s s

Salivary gland involvements

Salivary secretion s s 9

Sialography s s 9

Scintigraphy s s 9

Autoantibodies

SS-A s s s

SS-B s s s

ANA 9 9 s

RF 9 9 s

SS-A anti-SS-A antibody, SS-B anti-SS-B antibody, ANA anti-nuclear

antibody, RF rheumatoid factor, s adopted, 9 not adopted, JPN the

revised Japanese Ministry of Health criteria for the diagnosis of

Sjögren’s syndrome (1999), AECG The American-European Con-

sensus Group classification criteria for Sjögren’s syndrome (2002),

ACR American College of Rheumatology classification criteria for

Sjögren’s syndrome (2012)

Table 6 Diagnosis of SS and non-SS

Associated with other CTDs Total

No Yes

Clinical diagnosis

SS 302 (primary SS) 174 (secondary SS) 476

Non-SS 197 21 218

Total 499 195 694

Clinical diagnosis diagnosis of SS by the physician in charge

CTDs connective tissue diseases
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diagnostic systems, as assessed using the kappa coefficient.

The data indicate a high level of agreement between the

JPN and ACR diagnostic systems (kappa coefficient 0.74),

but a low level of agreement between AECG and the other

two (kappa coefficient 0.10–0.46) in the diagnosis of all

SS, primary SS, and secondary SS.

Discussion

While it is difficult to select the best gold standard system

for the diagnosis of CTDs such as systemic lupus erythe-

matosus (SLE), rheumatoid arthritis (RA), and SS, this

issue is clinically relevant and important. In SLE, the ACR

revised criteria for the classification of SLE (1997) [4] has

been adopted for diagnosis in daily clinical practice and

for classification purposes in clinical studies. Recently,

the Systemic Lupus International Collaborating Clinics

(SLICC) has proposed new classification criteria for SLE

[5], which has generated interesting discussion about these

two criteria among expert rheumatologists. On the other

hand, for RA, the 2010 RA classification criteria: an ACR/

European League Against Rheumatism (EULAR) collab-

orative initiative [6] was published recently and is currently

used not only in clinical studies for the classification of RA

but also in daily clinical practice for the diagnosis of RA.

Therefore, these available diagnostic systems for SLE and

RA could be regarded as the gold standard for both clinical

studies and daily clinical practice. The AECG criteria have

been adopted in Western countries for the diagnosis of SS.

In Japan, however, both the AECG and JPN criteria are

currently being used simultaneously for the classification

and diagnosis of SS. On the other hand, the new ACR

criteria have been proposed as a uniform classification for

SS. At present, there is no gold standard system for the

diagnosis of SS in both clinical studies and daily clinical

practice, except for expert judgment. This state could

create a heterogeneous pool of SS patients, which makes it

difficult to analyze the diagnosis, efficacy of treatment, and

prognosis of SS patients. Establishing a single set of cri-

teria for SS and selecting a gold standard system for the

diagnosis of SS is an important task in Japan.

The present study demonstrated that the sensitivity of

the JPN system for all SS and secondary SS, the sensitivity

of the AECG system for primary SS, and the specificities of

the JPN and AECG systems for all SS, primary SS, and

secondary SS were highest among the three systems for

diagnosing SS in Japanese patients (relative to clinical

judgment as the gold standard). The results also showed

high agreement between the JPN and ACR systems, but

low agreement between AECG and the other two diag-

nostic systems for all SS, primary SS, and secondary SS.

These results indicate that the JPN and ACR criteria cov-

ered similar patient populations, although the sensitivity

and specificity were higher for the JPN system than the

ACR system. Among the 302 patients with primary SS, 14

did not satisfy the ACR criteria for the diagnosis of SS,

although they did meet the criteria of both JPN and AECG.

Further analysis of these 14 SS patients also showed that

50 % of these patients had negative pathological findings,

70 % had negative ocular staining, and 50 % were negative

for autoantibodies (data not shown). These SS patients

could be misdiagnosed by the ACR criteria, resulting in

the lower sensitivity of the ACR diagnostic system. On the

other hand, among 197 non-SS patients without other

CTDs, ten patients satisfied the ACR criteria but not the

JPN nor the AECG criteria (data not shown). Further

analysis of these ten patients indicated that 80 % were

positive for lissamine green ocular staining (Schirmer’s

test, rose bengal staining, and fluorescein staining were not

performed), and 60 % were positive for anti-SS-A antibody

(data not shown). Although these patients might be mis-

diagnosed as primary SS by the ACR criteria, this could not

be confirmed because these patients could be positive for

other ocular tests adopted by the JPN and AECG diagnostic

systems.

The specificities of the criteria for all SS, primary SS,

and secondary SS patients used in the JPN and AECG

Table 7 Sensitivities and specificities of the three tested systems for diagnosing SS

Entire group Without other CTDs With other CTDs

Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity

JPN 79.6 90.4 82.1 90.9 75.3 85.7

AECG 78.6 90.4 83.1 90.9 70.7 85.7

ACR 77.5 83.5 79.1 84.8 74.7 71.4

The ‘‘entire group’’ comprised 694 patients, including 476 with SS (302 patients with primary SS and 174 with secondary SS) and 218 patients

with non-SS. The ‘‘without other CTDs’’ group of 499 patients included 302 patients with primary SS and 197 with non-SS. The ‘‘with other

CTDs’’ group of 195 patients included 174 patients with secondary SS and 21 with non-SS

JPN Japanese Ministry of Health criteria for the diagnosis of Sjögren’s syndrome (1999), AECG The American-European Consensus Group

classification criteria for Sjögren’s syndrome (2002), ACR The American College of Rheumatology classification criteria for Sjögren’s syndrome

(2012)
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systems were the same in this study. The reason for the

same specificities of the JPN and AECG criteria may be the

identical number of non-SS patients (21 patients, including

18 patients without CTDs and 3 patients with CTDs) who

satisfied JPN and AECG. However, the JPN and AECG

profiles for 20 out of these 21 non-SS patients were com-

pletely different, highlighting the low agreement between

JPN and AECG, as shown in Table 8.

The sensitivity of AECG for primary SS was highest

among the three systems, whereas that of JPN for all SS

and secondary SS was highest. Among the 302 primary SS

patients, 19 patients only satisfied the AECG criteria.

These 19 primary SS patients had high frequencies of dry

eye (84.2 %) and dry mouth (100.0 %) but low frequencies

of anti-SS-A antibody (10.5 %) and anti-SS-B antibody

(0 %). These seronegative primary SS patients with

symptoms of dryness could only be diagnosed by the

AECG criteria, because only the AECG criteria include

symptoms of dryness. This may be the sensitivity of AECG

for primary SS was highest among the three systems.

The above findings suggest that JPN provided the best

set of criteria necessary for the diagnosis of Japanese

patients with SS. Admittedly, however, the results of the

present study do not allow us to confirm the superiority of

JPN due to the inherent limitations of the study. First, we

used the clinical judgment of the physician in charge as the

gold standard. In Japan, because the JPN criteria are the

criteria used most commonly in daily clinical practice,

the clinical judgment could depend on the satisfaction of

the JPN criteria. It is better to rely on expert committee

consensus based on clinical case scenarios as the gold

standard for diagnosis in order to avoid this bias. Second,

patients who had been checked for all four criteria of the

JPN diagnostic system (pathology, oral, ocular, anti-SS-A/

SS-B antibodies) were included in this study, but the

methods used for ocular staining varied among the partic-

ipating institutions. Third, the results of the study could

include selection bias. For these reasons, we need a more

Fig. 1 Venn diagrams showing a comparison of the satisfaction of

the three tested systems. a Comparison of the satisfaction of the three

tested systems, performed using data from all 476 SS patients (302

primary SS and 174 secondary SS). b Comparison of the satisfaction

of the three tested systems using data on 302 patients with primary

SS. c Comparison of the satisfaction of the three tested systems using

data on 174 patients with secondary SS. Numbers show the numbers

of patients who satisfied each set of criteria, None indicates the

number of patients who did not satisfy the criteria of any of the three

systems. JPN criteria the revised Japanese Ministry of Health criteria

for the diagnosis of SS (1999), AECG criteria The American-

European Consensus Group classification criteria for SS (2002), ACR
criteria American College of Rheumatology classification criteria for

SS (2012)

Table 8 Agreement among the three tested systems, as assessed using the kappa coefficient

All SS (n = 476) All SS (n = 476) (primary SS, n = 302, secondary SS, n = 174) Primary SS (n = 302) Secondary SS (n = 174)

JPN vs. AECG 0.31 0.46 0.10

JPN vs. ACR 0.74 0.74 0.74

AECG vs. ACR 0.30 0.42 0.12

The ‘‘entire group’’ comprised 694 patients, including 476 with SS (302 patients with primary SS and 174 with secondary SS) and 218 patients

with non-SS. The ‘‘without other CTDs’’ group of 499 patients included 302 patients with primary SS and 197 with non-SS. The ‘‘with other

CTDs’’ group of 195 patients included 174 patients with secondary SS and 21 with non-SS.

JPN Japanese Ministry of Health criteria for the diagnosis of Sjögren’s syndrome (1999), AECG The American-European Consensus Group

classification criteria for Sjögren’s syndrome (2002), ACR The American College of Rheumatology classification criteria for Sjögren’s syndrome

(2012)
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sophisticated validation study using randomly selected

clinical case scenarios from various institutions and expert

committee consensus diagnosis as the golden standard to

test the three diagnostic systems for SS, to unify the criteria

used for the diagnosis of SS, and ultimately to select the

gold standard set of criteria for the diagnosis of SS in

Japan.

Currently, the JPN diagnostic system is only used in

Japan, because ACR and EULAR have never validated the

JPN system. Therefore, we strongly hope that an ACR/

EULAR collaborative initiative will validate JPN as well as

the AECG and ACR systems.

In conclusion, although this study has a few limitations,

the results obtained from it indicate the superiority of the

JPN criteria, as it has higher sensitivity and specificity

values for the diagnosis of SS in Japanese patients with SS

than those of ACR and AECG.
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