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Diagnostic challenges

• Physician indifference

• Syndromic diagnosis

• Classification criteria have limited utility

• Requisite tests require engagement of other 
specialists

• Differential diagnosis of systemic manifestations: 
coincidence or distinctive of SS 

• Salivary gland enlargement



Physician indifference

• In the absence of disease-modifying therapy, 
an accurate diagnosis of Sjögren’s is not 
essential.

• However…..

– Accurate diagnosis is a prerequisite for 
appropriate management with existing and 
emerging targeted therapies.

– Defining prognosis is a valuable therapeutic tool 
for patients affected by sicca.



It is a syndromic diagnosis.

• Chronic systemic 
autoimmune disease 
characterized by lacrimal 
and salivary gland 
inflammation with 
resultant dryness of the 
eyes and mouth
– No single test establishes 

the diagnosis.
– Existing tests are not specific 

and subject to 
misinterpretation.



Phenotypic features of Sjögren’s
Phenotypic feature Percent

Female 94

Dry mouth symptoms 90

Dry eye symptoms 84

Positive lip biopsy (focal lymphocytic sialadenitis with FS≥1) 82

Ocular surface staining score >5 79

Anti-SSA and/or anti-SSB positivity 75

Unstimulated whole saliva flow <0.1 ml/min 66

Rheumatoid factor positivity 60

ANA titer ≥1:320 57

IgG >1445 mg/dl 56

Schirmer <5 mm/5 min 43

C4 <16 mg/dl 18

Any parotid gland enlargement 19

Bilateral parotid gland enlargement 14

Mean age 52 years

1458 SICCA registrants with Sjögren’s defined by ACR/EULAR criteria



Distinctive presentations

• Sicca symptoms with objective dry eye and 
salivary hypofunction

• Salivary gland enlargement or recurrent 
sialadenitis

• Systemic manifestation 
– With characteristic serologic abnormalities

• Renal tubular acidosis

• Interstitial pneumonitis

– Often without serologic abnormality
• Small fiber sensory neuropathy



A Sjögren’s diagnosis is tenable if:

• Two of the following three features are present:
1. Objective evidence of dry eyes and/or dry mouth

2. Evidence of systemic autoimmunity
• Anti-SSA antibodies

• Other autoantibodies: anti-centromere, anti-CCP, anti-
RNP

• Another connective tissue disease

3. Characteristic salivary gland histopathology (or 
imaging abnormalities)

• Mimics/confounders have been excluded.



Causes of persistent bilateral salivary 
gland enlargement

IgG4-related disease

Pancreas
IgG4 stain

Multifocal 
nodular oncocytic
hyperplasia 
(benign 
neoplasm)

Fatty infiltration

Sialadenosis (anorexia)

zymogen granule 
hyperplasia



2016 ACR-EULAR classification 
criteria for Sjögren’s syndrome (SS)

Item Weight/score

Labial salivary gland with focal lymphocytic sialadenitis and focus 
score≥1

3

Anti-SSA (Ro) antibodies 3

Ocular surface staining score ≥5 (or van Bijsterveld ≥4) on at least 
one eye

1

Schirmer ≤5 mm/5 min on at least one eye 1

Unstimulated whole saliva flow rate ≤0.1 ml/min 1

Inclusion criteria: At least one symptom of ocular or oral
dryness (based on AECG questions); or suspicion of SS from ESSDAI 
questionnaire items:

The classification of SS would apply to any individual who meets inclusion 
criteria and has a score ≥ 4.

Ann Rheum Dis. 2017 Jan;76(1):9-16; Arthritis Rheumatol. 2017 Jan;69(1):35-45



Inclusion criteria: suspicion of 
Sjögren’s based on:

One or more positive responses 
to these screening questions
• Have you had daily, persistent, 

troublesome dry eyes for more 
than three months?

• Do you have a recurrent sensation 
of sand or gravel in the eyes?

• Do you use tear substitutes more 
than three times a day?

• Have you had a daily feeling of dry 
mouth for more than three 
months?

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

• Have you had recurrently or 
persistently swollen salivary glands 
as an adult?

At least 1 ESSDAI domain with a 
positive item
• Constitutional

– Fever, weight loss

• Lymphadenopathy and lymphoma
• Glandular swelling
• Arthritis
• Cutaneous

– Erythema multiforme, vasculitis

• Pulmonary
– Interstitial lung or bronchial disease

• Renal (tubular or glomerular)
• Myositis
• Peripheral nervous system
• Central nervous system
• Hematological (cytopenia)
• Biological

– Paraprotein, hyperglobulinemia, low 
complement



Problems with using ACR/EULAR 
classification criteria for diagnosis

• Many tests not readily available or routinely 
performed in clinical practice

• Labial gland biopsy interpretation often not 
done as required

• May not be applicable to the very young and 
old

• Do not account for secondary or overlapping 
SS

• Imaging of the salivary glands not included

• Bias toward more advanced disease



Clinical suspicion of Sjögren’s
• Sicca symptoms or signs/extraglandular manifestation
• Positive SSA/SSB
• Salivary/lacrimal gland enlargement

Clinical examination
• Signs of salivary/tear hypofunction
• Salivary/lacrimal gland abnormality

Laboratory tests
• ANA with SSA/SSB
• Other: CBC, RF, Ig levels

Formal eye examination
• Schirmer’s
• Slit lamp with ocular surface 

staining

Labial gland biopsy

UltrasonographySchirmer’s Sialometry

Requisite tests require engagement of 
other specialists

Rheumatologist

Eye care 
professional

Oral 
medicine, 
ENT

Rheumatologist 
or oral 
medicine 
specialist



Oral dryness on examination

*

*

*
*Photos courtesy of Troy Daniels and Caroline 
Shiboski, UCSF, Pamela Gardner and Blake 
Warner, NIDCR

Dry, 
hyperlobulated
tongue with loss 
of filiform 
papillae

Viscous saliva 
from Stenson’s 
duct

*

Absent sublingual salivary pooling

Tongue blade 
sticks to buccal 
mucosa. Note 
the dry lips.

*

Challacombe scale: http://www.challacombescale.co.uk/Challacombe-Scale-ENG.pdf



Autoantibody testing in Sjögren’s

• Order anti-SSA and anti-SSB
– ANA may be negative; do not rely on reflex testing
– Anti-SSB alone does not have any diagnostic utility.

• Alternative antibodies in Sjögren’s subsets
– Anti-centromere
– Anti-CCP

• Supportive findings
– Rheumatoid factor
– Hypergammaglobulinemia
– Low complement levels

• Not validated
– Antibodies to salivary protein I, carbonic anhydrase VI, and parotid 

specific protein (SJO™ panel)

Ann Rheum Dis 2015;74:1557; Ann Rheum Dis. 2015 
Aug;74(8):1557-61



Schirmer testing at point of care.

– For SS diagnosis, 
perform without 
anesthesia

– Eyes gently closed to 
enhance reliability

– Result of ≤5 mm/5 min 
in either eye meets 
classification criterion

Ann Rheum Dis 1994; 53:637

Cornea. 2004;23:272-85.

https://www-ncbi-nlm-nih-gov.ezp.welch.jhmi.edu/pubmed/15084861


Whole unstimulated sialometry: 
feasible but rarely done in clinic

• Abnormal ≤0.1 ml/min

• Technique
– No food or drink for 90 

minutes before test

– Expectorate or drool saliva 
over course of 5-15 minutes

• Advantages
– Measures basal saliva 

secretion, the best correlate 
of oral health

• Limitations
– Requires analytical balance

– Declines with age

– Flow varies according to time 
of day, state of hydration

Photo courtesy of Caroline Shiboski, UCSF J Dent Res 1994; 73:1416

Arch Oral Biol 2012;69:7



Salivary gland ultrasonography: a new 
diagnostic tool for Sjögren’s

Normal

parenchymal 
inhomogeneity with 
hypoechoic lesions

hypoechoic foci demarcated 
by hyperechogenic linear 
reflectors

Anechoic areas with 
cysts



Core US 
scoring 
items

Hypoechogenicity

Heterogeneity (numerous 
anechoic areas)

Hyperechoic bands

Calcifications

Lymph nodes

Posterior border, lymph node

Jousse-Jolin
et al; RMD 
Open 
2017;3:e000
364



Salivary gland ultrasonography: 
sensitivity and specificity

Study No. of patients Cut-off Sensitivity 
(%)

Specificity 
(%)

Hočevar et al, 2005 68 SS, 150 non-SS Score 17 (0-48) 59 99

Salaffi et al, 2008 77 SS, 79 non-SS Grade 6 (0-9) 75 84

Grade 8 (0-9) 55 98

Milic et al, 2009 107 SS, 28 non-SS Grade 19 (0-48) 87 91

Milic et al, 2010 159 SS, 86 non-SS Grade 6 (0-12) 95 90

Cornec et al 2013 78 SS, 80 non-SS Grade 2 (0-4) 63 95

Takagi et al, 2014 364 SS, 217 non-SS Grade 1 (0-4) 81 86

Grade 2 (0-4) 66 93

Theander et al, 2014 105 SS, 57 non-SS Grade 2 (0-3) 52* 98

Mossel et al, 2017 49 SS, 47 non-SS Score 15 (0-48) 67 91

Arthritis Rheum 2013; 65:216; Scand J Rheumatol 2010; 39:160; Rheumatology 2005; 44:768; 
2008; 47:1244;  2014; doi:10.1093; J Rheumatol 2009; 36:1495

*Positive patients are those with traditional risk markers for lymphoma.



Ultrasound score correlates with key 
phenotypic features

Mossel et al. Ann Rheum Dis 2017 Nov;76(11):1883-1889

Parotid gland biopsy

Labial gland biopsyUnstimulated whole saliva flow Anti-SSA and –SSB antibodies



Esther Mossel et al. Ann Rheum Dis 2017;76:1883-1889

Can salivary gland ultrasonography 
(SGUS) be a substitute for lip biopsy? 

• SGUS primarily identifies 
seropositive patients 
with positive lip biopsy

• May not differentiate 
Sjögren’s from other 
forms of sialadenitis

Mumps!



Anti-Ro52 and -Ro60 testing

Ro60+
Ro52
(%)

Ro60 
alone

(%)

Ro52 
alone 

(%)

Both 
negative

(%)

P value

Meet ACR/EULAR SS criteria 73 60 61 12 <0.0001

Abnormal ocular staining 55 25 36 26 <0.0001

UWSF<0.1 ml/min 49 47 68 41 0.1451

FLS with focus score ≥1 64 22 41 22 <0.0001

Rheumatoid factor 58 11 30 6 <0.0001

IgG≥1560 mg/dl 46 14 15 5 <0.0001

C4<12 mg/dl 10 4 8 3 0.0007

WBC<4000/mm3 21 12 14 7 <0.0001

Hypoechoic lesions on US 64 27 31 8 <0.0001

Lymphoma 4 1 4 1 0.0454

Cohort of 940 patients seen in our Center with suspected or established Sjogren’s

Armagan et al, Presented at EULAR 2019



Involve an ophthalmologist!

• Differentiation of causes of dry eye
– Many patients with Sjögren’s have associated 

Meibomian gland dysfunction

• Ocular surface staining with slit lamp (more sensitive 
than Schirmer’s testing for dry eye)

• Therapy: more than drops
• Hydroxychloroquine monitoring, if prescribed

Invest Ophthalmol
Vis Sci. 2011 Mar; 
52(4): 1938–1978. 

Meibomian 
gland 
dysfunction

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3072159/


Ask for conjunctival staining and an 
ocular surface staining score.

• Conjunctival staining is strongly associated with positive lip biopsy and 
SSA/SSB serology.

• An abnormal Schirmer test has similar but weaker correlates, and is less 
sensitive than OSS.

Grade 1

Lissamine green

Fluorescein

Grade 2 Grade 3

Am J Ophthalmol. 2010; 149(3):405-15; Am J Ophthalmol 2016;172:87-93

SICCA ocular 
surface 
staining 
scheme



Do I need a lip biopsy?

• Pros
– Important criterion for disease 

classification
• Absent SSA/SSB antibodies
• Low titer SSA or SSB alone

– Provides prognostic information 
regarding disease severity and the 
risk of lymphoma

– May reveal an alternative 
diagnosis

• Cons
– Need for invasive procedure
– Risk of persistent lip numbness up 

to  5% in reported series1,2

– Inadequate tissue sampling
– Misinterpretation of biopsies is 

common.3 1Arthritis Rheum 2008;59:714
2Eur Arch Otorhinolaryngol 2006;263:233
3J Rheumatol 2002;29:938

Photos courtesy of Troy Daniels, UCSF



Three common types of labial gland 
histopathology: SICCA cohort (n=1787)

Focal lymphocytic 
sialadenitis
61%

Non-specific chronic 
sialadenitis
21%

Sclerosing chronic 
sialadenitis
17%

Daniels TE et al, Arthritis Rheum, 63:2021, 2011



The focus score

• Focus score = number of lymphocytic foci 
per 4  mm2 of glandular tissue

• Focus score ≥1 is a diagnostic criterion for 
Sjögren’s syndrome



Correlates of labial gland 
histopathology in the SICCA cohort

Phenotypic feature FLS
FS≥1

N=730
N (%)

FLS
FS<1

N=328
N (%)

NS/SCS
No FS
N=668
N (%)

P (chi2)

Positive anti-SS-A/-B 487 (76) 63 (10) 91 (14) <.0001

Rheumatoid factor 458 (72) 64 (10) 113 (18) <.0001

Ocular surface staining ≥ 3 630 (50) 206 (16) 415 (33) <.0001

ANA ≥ 1:320 477 (72) 68 (10) 115 (17) <.0001

IgG >1445 mg/dl 424 (73) 54 (9) 104 (18) .0001

UWS flow <0.1 ml/min 502 (53) 148 (15) 306 (32) <.0001

Dry mouth symptoms 669 (43) 292 (19) 595 (38) 0.3

Dry eye symptoms 624 (43) 292 (20) 549 (37) 0.01

Daniels TE et al, Arthritis Rheum, 63:2021, 2011

FLS=focal lymphocytic sialadenitis; NS/SCS-non-specific/sclerosing chronic sialadenitis; 
UWS=unstimulated whole saliva



Pitfalls in reading lip biopsies
• “Eyeballing the surface 

area”
• Counting foci in areas of 

fibrosis and ductal 
dilatation

• Defining foci

Are there 50 lymphocytes?

This focus does not count!

How many foci do you see?



“Histologic features compatible with 
Sjögren’s syndrome; focus score of 2”

*Standardisation of labial salivary gland histopathology in clinical trials 
in primary Sjögren's syndrome. Ann Rheum Dis 2017;76:1161

Consensus guidance for 
interpretation*
• Surface area ≥ 8 mm2

• “FLS cannot be attributed 
when the histological 
appearance of the glands is 
dominated by features 
associated with NSCS, such as 
acinar atrophy, duct dilation 
and fibrosis, with no evidence 
of any foci being adjacent to 
normal parenchyma.”

Total surface 
area = 2.76 
mm2



End-stage sialadenitis

70 year old woman
IgG 2659, polyclonal; Anti-SSA/SSB>8 AI U 
Rheumatoid factor 40 IU/ml

59 year old woman, sicca, not Sjogren’s



Change in labial salivary gland (LSG) 
diagnosis over a 2-3 year interval

Follow-up LSG FLS and FS

Baselie LSG FLS and FS FLS FS≥1
n (%)

FLS FS<1
n (%)

No FLS
n (%)

FLS with FS≥1 162 (75) 17 (8) 37 (17)

FLS with FS<1 21 (20) 27 (25) 58 (55)

No FLS 15 (9) 44 (25) 117 (66)

Among the 37 participants who regressed from FLS with FS≥1 to no FLS, 
24% were taking an immunosuppressive or immunomodulating drug at 
the time of the baseline visit, and 30% at the time of the follow-up  visit.

Shiboski, Baer et al, Arthritis Care Res, 2017 Apr 24. doi: 10.1002/acr.23264



SICCA registry; 3297 registrants
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Positive lip biopsyNeg

Seronegative Sjögren’s has low focus scores.

Seropositive (60-80%) 
• + lip biopsy in ~70%
• Phenotypic correlates

– Higher focus score
– More severe glandular dysfunction
– Hypergammaglobulinemia
– Rheumatoid factor
– Vasculitis
– Leucopenia

Seronegative (20-40%)
• + lip biopsy in all (by definition)
• Older age at diagnosis
• Unexpected phenotypic correlates:

– Greater pain severity1

– More prevalent widespread pain2

– Pure sensory small fiber neuropathy3

1Arthritis Care Res  2013; 65:1291
2Clin Exp Rheumatol. 2014 32:349
3Brain. 2005 128:2518



A rigorous diagnostic process is 
essential.

Rationale

• Differentiation of 
autoimmune from non-
autoimmune sicca

• Definition of prognosis

• Identification of patients for 
clinical research and trials

Necessary steps

• Push ophthalmology and 
pathology colleagues to 
adhere to published 
protocols

• Consensus guidelines are 
needed for labial gland 
interpretation

• Consider reference labs for 
lip biopsy interpretation
– (e.g. UCSF Oral Pathology Lab)

Sources of protocols: http://sicca.ucsf.edu
Eye exam: Am J Ophthalmol 2010; 149:405
Biopsy interpretation: Arthritis Rheum 2011; 63:2021



Differential diagnosis of extraglandular
manifestations

• Organ manifestations may be secondary to an 
overlap autoimmune condition.

– interstitial pneumonitis: antisynthetase antibodies

– demyelinating disease: aquaporin 4 antibodies

– arthritis: CCP antibodies

– Raynaud’s: centromere antibodies



Evaluating salivary and/or lacrimal 
gland enlargement in Sjögren’s

• Concern for lymphoma if:

– Persistent/new salivary gland enlargement or 
mass

• Unilateral or bilateral

• With or without cysts 

– Any lacrimal gland enlargement

• Target masses on MRI or conglomerates of 
hypoechoic lesions/abnormal intraparotid
nodes on ultrasound



Ultrasound-guided core needle biopsy/FNA

• In suspected 
lymphoma, use ≥1 
core/FNA for 
histology/cytology and 
≥1 core/FNA for flow 
cytometry



• Admixture of T and B 
cells, with T-cells 
predominating

• CD43-negative B cells
• Most lymphocytes in 

LELs are CD3+ T cells
• Low Ki-67 proliferation 

index
• 10% monoclonal B cell 

population

Benign lymphoepithelial sialadenitis

CD3

Ki67CD20



MALT lymphoma: representative 
sampling

CD3 CD43CD20

Flow cytometry: suspicious small population of kappa-restricted B cells



MALT lymphoma: 
targeted sampling

H&E

CD20CD3

Right PG

Flow 
cytometry:
41% clonal 
population of 
B-cells that 
expressed 
CD19, CD20, 
and kappa 
light chain



Summary

• Accurate diagnosis of Sjögren’s syndrome is 
essential for the successful management of 
the patient.

• Diagnosis (and management) requires 
multidisciplinary collaboration.

• Existing diagnostic tests are imperfect and 
their results require careful interpretation.

• Diagnostic procedures must be performed 
according to published protocols. 
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