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Sjogren’s Disease: Overview

Chronic inflammation of the lacrimal & salivary glands—> eye & mouth
dryness
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Presenter Notes
Presentation Notes
Primary vs. secondary


Primary vs. Secondary

« Sjogren’s disease
* alone without another coexistent autoimmune disease

- Sesendary Overlap or Associated Sjogren’s disease

* In presence of another autoimmune disease
« Example: Rheumatoid arthritis, systemic lupus erythematosus

« Symptoms/diagnosis otherwise the same



History

» 1888: Dr. W.B. Hadden-London
« 65 year old female with severe dry mouth
» Tongue red “...dry and cracked in all directions like crocodile skin” A
* Unable to swallow =
« No tears to cry ad -
+ Treated with pilocarpine a@ (@A)
» Coined “xerostomia” 8

» 1888:Dr. J Mukulicz-Koenigsberg

e 42 year old farmer with painless symmetric swelling of lacrimal and
salivary glands

e Oral and ocular dryness

. ear later died and autopsy showed swollen major salivary glands with ¢
inflammatory cell infiltrate

e “Mukulicz syndrome”

Sarmiento-Monroy et al. 2013; lhrler et al. 2005


Presenter Notes
Presentation Notes
Mikulicz syndrome now refers to lacrimal and parotid glands due d/t many causes (sjogren’s, tuberculosis, other infections, sarcoidosis,  lymphoma etc)


History

* 1933 Henrik Sjogren-Stockholm

e Described 1

 Dr. Marie S;
collaborator

9 women with dryness-13 had RA
ogren, ophthalmologist, worked as




Who Gets Sjogren’s Disease?

* Women greater than men (9:1)

* Average onset 56
 Variable estimates of how prevalent: 0.04%—>2%7

* Prevalence in older ~5-14%

Qin B et al. 2015; Patel R et all.2014
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Prev Range: 0.03%-2.7% 5

2nd most common autoimmune disease  (or 3rd to lupus with SLE rates of prev 70 per 100,000) 4



Pathogenesis of S|D

FC receptor

Anderson. Lancet. 1961; Yoshimi. Clinicaland Developmental Immunology. 2012


Presenter Notes
Presentation Notes
SSA/ro antibodies were discovered simultaneously in the 1960s/early 70s and initially treated as two separate entities. It was not until the late 1970s that it was determined SSA and Ro represented the same autoantibody. Although cytoplasmic, the ro complex is accessible to the immune system. There are several hypotheses as to how Ro contributes to autoimmunity. First, apoptosis occurs from an insult such as from UV radiation, oxidative stress,and viral infection. With apoptosis, Ro antigens complex with noncoding Y rna and form a bleb on the cell surface  that escapes apoptotic degradation. The Ro-hYRNA complex is taken into the local dendritic cells or B cells and can stimulate intracellular TLRs, leading to IFN signaling. Interestingly, UV radiation induces synthesis of ro in both cytoplasm and nucleus of keratinocytes and promotes expression of antigens of cell surface.  Viruses such as EBV and hep c are also implicated, potentially causing apopotosis or molecular mimicry.

Furthermore, after activation (such as with IFNy) epithelial cells become antigen presenting cells-presenting to CD4+ cT cells. SGECs can also express chemokines scuh as CCXCL10 to prmote T cell chemotaxis.

This inflammatory milieu also promotes progenitor cell senescence, further compounding pathobiologic changes in SjD.


Pathogenesis of S|D
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Presentation Notes
SSA/ro antibodies were discovered simultaneously in the 1960s/early 70s and initially treated as two separate entities. It was not until the late 1970s that it was determined SSA and Ro represented the same autoantibody. Although cytoplasmic, the ro complex is accessible to the immune system. There are several hypotheses as to how Ro contributes to autoimmunity. First, apoptosis occurs from an insult such as from UV radiation, oxidative stress,and viral infection. With apoptosis, Ro antigens complex with noncoding Y rna and form a bleb on the cell surface  that escapes apoptotic degradation. The Ro-hYRNA complex is taken into the local dendritic cells or B cells and can stimulate intracellular TLRs, leading to IFN signaling. Interestingly, UV radiation induces synthesis of ro in both cytoplasm and nucleus of keratinocytes and promotes expression of antigens of cell surface.  Viruses such as EBV and hep c are also implicated, potentially causing apopotosis or molecular mimicry.

Furthermore, after activation (such as with IFNy) epithelial cells become antigen presenting cells-presenting to CD4+ cT cells. SGECs can also express chemokines scuh as CCXCL10 to prmote T cell chemotaxis.

This inflammatory milieu also promotes progenitor cell senescence, further compounding pathobiologic changes in SjD.
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What are the end results?



Severe sicca symptoms/signs

Dry mouth, eye, nasal, skin and vaginal dryness

Salivary gland swelling

Cavities

Thrush

Trouble eating, speaking, swallowing pills



Extraglandular Involvement (~1/2)

B

Nervous

Blood counts/Cancer \

* Lymphoma ~ 15 fold system
increase
h‘ Lungs
Gastrointestinal

Joints


Presenter Notes
Presentation Notes
xtraglandular manifestations in approximately 50% of patients, including constitutional symptoms (eg, fatigue and mild cognitive impairment) and other systemic manifestations, with involvement of diverse organ systems.


Relative risk of Malignancy

Thyroid cancer -
Overall Cancer l

1 2 3 4 5 6 7 8 9 10 11 12 13

M Relative risk of Malignancy

Ann Rheum Dis 2014;73:1151-1156. Rheumatology(Oxford) 2015

14

15


Presenter Notes
Presentation Notes
Predictors include high essdai, cryos, low complement, recurrent SG swelling, lymphopenia, and high focus score (with germinal centers)


Although no overall increased risk in
mortality...

Age 1.09
Male 2.18
Parotid Enlargement 1.81
Extraglandular involvement 1.77
Vasculitis 7.27
Anti SSB 1.45
Low C3 2.14
Low C4 3.08

Cryoglobulinemia 2.62

Singh et al. Rheumatology (Oxford). 2015



http://www.ncbi.nlm.nih.gov/pubmed/26412810

@ Diagnosis @




Causes of Dry Eye & Mouth

Dry Mouth
 Mouth breathing
* Dental prostheses
* Parkinsons or
Alzheimer’s

Dry Eye

* Blepharitis

e Allergic conjunctivitis

* Poor lid closure

* Lasik

 Contact lenses

* Ocular sensory
loss/hyposecretion

CD20

CornecD et al., ClinicRev Allerg Immunol. 2015; Baer AN et al. Rheum Dis Clin North Am. 2018; Tanasiewecz M et al., Adv Clin Exp Med. 2016; Warner et al. Oncologist. 2019. Images adapted from Dr. Alan Baer
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Presentation Notes
There are many causes of dry eye and dry mouth.  The aforementioned history exam, laboratory and imaging will help with this differential diagnosis.  A minority are indistinguishable from SjD and most have mild chronic sialadenitis with a few showing marked sialadenitisor a marked sialadenitis 


History

Recurrent sensation of sand or gravel in the eyes

Daily, persistent, troublesome dry eyes > 3 months

Tear substitutes > 3 times a day
Dry mouth > 3 months

Frequently drink liquids to swallow dry food

Recurrent/persistently swollen salivary glands
« 98% specificity (sensitivity 36%)

Vitali C et al. Ann Rheum Dis 1994; Fox P J. Am Dent Assoc 1987
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Presentation Notes
We have validated questions that help us determine whether the provider should be concerned about Sjogren’s syndrome during the  history.  Parotid gland specificity 98%.  80-90% specificity of other quesionts.  Dry eye, gritty sensation sens 84.9/73.5 and spec 80.0 and 73.8%.  Feel dry mouth, difficulty swallow dry food, feel dryness when eating/breathing sens 81.4, 62.3, and 62.5 and spec 82.4, 89.5 and 90.2.  parotid sensitivity 36.4


Oral Exam

Rule out other causes
Salivary pooling
Dentition

Glandular exam



Presenter Notes
Presentation Notes
Rule out other causes of oral symptoms like oral candidiasis.  Massage parotid to determine if saliva can be expressed from Stensen’s duct.  Culture and abx sensitivity if prurulent material expressed. Saxon test chew x 5 minutes less= than 2.75 gm.


Oral Exam

« Unstimulated salivary flow
* Weigh collection receptacle
« Position/prepare patient
« Collect in receptacle x 5 minutes
* Weigh collection receptacle
« 1g=1mL
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Presentation Notes
Rule out other causes of oral symptoms like oral candidiasis.  Massage parotid to determine if saliva can be expressed from Stensen’s duct.  Culture and abx sensitivity if prurulent material expressed. Saxon test chew x 5 minutes less= than 2.75 gm.


Ocular Exam

Rule out other causes
Dry eyes
 Schirmer’s test
<5 mm/5 minutes

* Ocular Staining Score

Right Eye

Left Eye

Staining pattern: Lissamine Green Fluorescein
{conjunctiva only) {cornea only)
] T |0

Liszamine Green
{conjunctiva cnly)
R

Flucrescein
(cornea cnly)
I

] 1-5

-5

2

&30

B30

3

=30

Extra points — fluorescein only:
{mark all that apply)

+1 — patches of confluent staining
+1 — gtaining in pupillary area

+1 — one or more filaments

Total ocular staining score:

« 251in atleast one eye

Image adapted from Rose-Nussbaumer et al. Am J Ophthalmol 2015.
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Evaluate for other causes of dry eye like blepharitis and allergic conjunctivitis. 
Schirmer: fold end of schirmer strip at indentation and place folded end carefully in the lower eye lid at the junction fothe lateral 1/3 and medial 2/3.  one strip in each eye x 5 minutes with eyes closed.  After 5 minutes or if strips completely wet sooner remove.  The distance between edge of wetness and initial fold measured on mm.  
OSS: Performed by experience ophthalmologist . Perform slit lamp using dye stains devitalized cornea and conjunctival epitheliam (ie keratoconjuncitvis sicca)scale ranging from no fluorescein staining to numerous coalesced macropunctate areas/patches and/or superficial micropunctate staining covering >75% of corneal surface.  Lissamine used to determine degree of staining in nasal and temporal conjunctival regions (not corneal region)
Ophtalmologist might also perform tear break up time to evaluate stability of tear films


Diagnostic Tools-Labs

Lab Prevalence

Anti-SSA Ab
ANA*

Rheumatoid
Factor

Anti-centromere
Anti-CCP
Anti-RNP

Rheumatology (oxford). 2021

60-80%
60-85%
50%

4-27%
%
5%

*Anti-nuclear mitotic apparatus
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The presence of anti-SSB, without anti-SSA antibodies, had no significant association with SS phenotypic features, relative to seronegative participants (baer); ome patients with these alternative antibodies may in fact have Sjögren's occurring in association with a second systemic rheumatic disease and some will present with sicca as the predominant feature and may have some overlap features, but not enough to allow formal classification with a second disease. Anti-NuMA antibodies (antinuclear mitotic apparatus), although rare, are mostly associated with SLE and Sjd. RNP more muscular and pulm involvement.


Diagnostic Tools-Biopsy
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Presentation Notes
The minor salivary gland biopsy also is a cornerstone of the diagnosis of SS diagnosis.  The sensitivity is around 80% and specificity around 90%.  The key phenotypic feature focal lymphocytic sialadenitis


Focus Score

* Number of foci (50 lymphocytes) per 4 mm?

Focus

Focus score > 1 foci/Amm? supports diagnosis


Presenter Notes
Presentation Notes
Sens: 64-94 and spec 61-100. prognosis because high values >3 associated with extraglandular manifestations and lymphoma. Are there better ways to do this? Slide scanners?


Diagnostic Tools-Biopsy

« Sarcoid

 Amyloid

« Hemochromatosis

* |lgG4-related disease

 Lymphoma

* Benign lymphoepithelial lesion
« MALT

CTD

|diopathic

Prognostic value

Hachulla et al. Arthritis Rheum 1993. Nessan et al., N EnglJ Med 1979; Ward-Booth
et al., Oral Surg Oral Med Oral Pathol 1981; Janin A et al., Clin Exp Rheumatol. 1992;
Baer AN et al., Oral Surg Oral Med Oral Pathol 2013; Risselada AP et al., Ann Rheum
Dis. 2014.
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Benign lymphocytic lesion=associated with pSS/CTD, idiopathic, precursor to MALT lymphoma.  Epithelial cells with lymphocytic infiltrates, acinar atrophy..  Negative predictive value of 98% for non-Hodgkin lymphoma


ACR/EULAR Classification Criteria

« Exclude head/neck radiation, Hep C, HIV/AIDS, sarcoid, amyloid, graft
vs. host disease, IgG4

» Total score =4

=1 3

Schirmer’s test <5 mm/5 minutes

e

Ocular Staining Score =2 5 in at least one 1
eye

Unstimulated whole salivary flow 1
<0.1 ml/minute

Focus score = 1 3
Ant-SSA (Ro) antibody 3

Criteria does not = diagnosis

Shiboski C et al. Arthritis Rheumatol. 2017
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Say at the beginning that although classification criteria are for research, it is helpful  because it provides a good framework for defining sjd as DRYNESS and AUTOIMMUNITY


What about new tools for diagnosis?



S
Diagnostic Tools-SGUS

R PAROTID L|

leChoIC Hyperechoic

ce

Sjogren’s Disease parotid gland Normal parotid gland

Cornec D et al. Arthritis Rheum 2013; Takagi Y et al. Plos One 2018, Mossel E Ann Rheum Dis. 2017; Nimwegen et al. Arthritis Care Res. 2020
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Improve sensitivity of AECG criteria from 77.987.  improve acr/eular from 85% sens and 64% spec o 95% sens and 86% specificity.  ALSO positive sUS sens 67%, spec 94% compared to ACR-EULAR. So predicts classification but negative does not exclude SS. SGUS can replace OSS, Schirmer’s or UWS without change in perfance. But the SG biopsy or anti-SSA antibody cannot be complete replaced by SGUS



Can SGUS replace parts of ACR-EULAR

criteria®?

A 100

Sensitivity (%)

80

60

40

204

0

&

:

~®- Original ACR-EULAR criteria
&= SGUS replacing labial gland biopsy
=% SGUS replacing anti-SSA antibodies

~%= SGUS replacing Ocular Staining Score

=#= SGUS replacing Schirmer’s | test

¥ SGUS replacing Unstimulated Whole Saliva Flow

AUC

0.965
0.903
0.943
0.964
0.969
0.967

0

20

40 60
100% - Specificity%

80

100

95%CI

0.932 -0.997
0.849 - 0.957
0.902 - 0.985
0.931 - 0.996
0.938 - 1.000
0.937 - 0.997

Van Nimwegen et al. Arthritis Care Res (Hoboken). 2020 Apr
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When SGUS replaced the labial gland biopsy or anti‐SSA antibodies, there was a considerable decrease in accuracy and sensitivity, while there was only a slight decrease in specificity compared to the original criteria (Table 3A and Figure 3A). On the other hand, when SGUS replaced the OSS, Schirmer's test, or UWS, no major changes in accuracy, sensitivity, and specificity occurred. When SGUS replaced the parotid gland biopsy or anti‐SSA antibodies, the optimal weight for SGUS was 3 points. However, regardless of whether SGUS was assigned 1, 2, or 3 points in these analyses, accuracy of the ACR/EULAR criteria dropped substantially (see Supplementary Table 3, available at

https://www-ncbi-nlm-nih-gov.ezproxy.library.wisc.edu/pmc/articles/PMC7155092/

B
S|D panel Sp1, CA6, & PSP: Caution

100+

4 B Focus Score =0 N=9
= 80+ B Focus Score <1 /4 mm' N=40
§ B FocusScore>3/4mm' N=40
0 60- BN Normal N=50
& A40-

a 2

P

Suresh BMC Ophthalmol. 2015
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Sera were obtained from SICCA on patients with complaints of dry eyes and dry mouth who had lip biopsies with focus scores = 0 (9 patients; 4 male, mean age 49.8 years), focus scores < 1 / 4 mm 2 (40 patients; 3 male; mean age 49.9 years) or focus scores > 3 / 4 mm 2 (40 patients; 2 males; mean age 51 years In each of the study groups, F = 0, F <1 and F > 3, the expression of the autoantibodies, anti-CA6, anti-PSP, anti-SP1, anti-Ro and anti-La, was statistically significant when compared to the normal controls (in all cases p < .0005). The increased expression of anti- CA6 in the F0 group compared to the F <1 group (p = .032) or the F > 3 group (p = .006) were statistically significant. Neither anti-PSP nor anti-SP1 reached statistical significance because of the small numbers in the F0 group, although there was a trend for their expression to be higher in the F0 group


S
Sp1, CA6, & PS no difference between bx+/-

B Focus Score =0 N=7
B Focus Score <1/4mm? N=3
100+ B Focus Score >3 Amm?  N=6

50+

% Patients Positive

2
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Patients from the SICCA Cohort lacking antibodies anti-Ro or anti-La were evaluated for their expression of anti-SP1, anti-CA6 and anti-PSP. In the focus score = 0 group there were 7 patients, in the focus score < 1 / 4 mm2 there were 3 patients and in the focus score > 3 / 4 mm2 there were 6 patients. Data shown are the percentage of patients positive for the designated autoantibodies. The patient numbers are too small for statistical significance to occur in the differences between the expression of the various autoantibodies.


'Sp1, CAB, & PSP do not predict SjD among dry
patients

**EN=9 SSA- SjD***

SS Dry Eye Non-SS Dry Eye Controls P (SS vs. Non-SS P (Among
(n = 46) (m = 14) (n = 25) Dry Eye) 3 Groups)
Traditional antibodies* 37 (80.4%) 0 0 <0.001 <0001
Anti-SSA 37 (80.4%) 0 0 <0.001 <0.001
Anti-SSB 23 (50.0%) 0 0 0.001 <0.001
RF and ANA =1:320 25 (54.3%) 0 0 <0.001 <0.001
Novel antibodiest 28 (60.9%) 7 (50.0%) 4 (16.0%) 0.47 0.001
Anti-SP1 6 (13.0%) 2 (14.3%) 2 (8.0%) 0.91 0.78
| Anti-CA6 24 (52.2%) 6 (42.9%) 2 (8.0%) 0.54 0.001 |
Anti-PSP 5 (10.9% 2 (14.3%) 0 0.73 0.19

Results are represented as the number of patients who tested positive (percentage). The x* test was used for comparison between groups.
Bolded values represent P << (.05,

*Anti-S5A and/or anti-S5B and/or combination of RF and ANA =1:320,

+Anti-SP1 and/or anti-CA6 and/or anti-PSP.

Comparison of Serologic Profile of Subjects According to Study Groups

Karakus et al. Cornea. 2018
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Presentation Notes
This study out of JHU included subjects with SjD and dry eye (8 of which were seronegative) .They S dry eye fulfilled the 2012 ACR criteria by having an OSS of ≥3 in addition to 1–positive serology (n = 26); 2–positive serology and positive minor salivary gland biopsy (n = 9); or 3–positive minor salivary gland biopsy (n = 8). All patients in the non-SS dry eye group had both negative minor salivary gland biopsy and negative serology PMID: 29504954 eSjA did not differentiate SS-dry eye from non-SS dry eye. study showed an association of eSjA with severe sicca symptoms, but eSjA did not differentiate SS-dry eye from non-SS dry eye. 

. 


'Sp1, CAB, & PSP: no association between
positive biopsy & antibodies

Biopsy Positive Biopsy Negative

**EN=9 SSA- SjD***

(n=17) (n =19) P
Traditional antibodies™® 9 (52.9%) 5 (26.3%) 0.1
Anti-SSA 9 (52.9%) 5 (26.3%) 0.1
Anti-SSB 8 (47.1%) 2 (10.5%) 0.02
RF 9 (52.9%) 5 (26.3%) 0.1
ANA =1:320 12 (70.6%) 3 (15.8%) 0.001
RF and ANA =1:320 8 (47.1%) I (5.3%) 0.006
Novel antibodies¥ 12 (70.6%) 8 (42.1%) 0.09
Anti-SP1 3 (17.6%) 2 (10.5%) 0.65
Anti-CA6 9 (52.9%) 7 (36.8%) 0.33
Anti-PSP 4 (23.5%) 2 (10.5%) 0.39

Results are represented as the number of patients who tested positive (percentage).
The x> test was used for comparison between groups.

Bolded values represent P << (.05.

*Anti-SSA and/or anti-SSB and/or combination of RF and ANA =1:320.

TAnti-SP1 and/or anti-CA6 and/or anti-PSP.

parison of Serologic Profile of Dry Eye Patients with Positive Minor Salivary Gland Biopsy versus Dry Eye Patients
Negative Biopsy Karakus et al. Cornea. 2018;
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displays the serologic profile of the 36 patients with a previous minor salivary gland biopsy. Seventeen (47%) had a positive result based on the 2012 ACR criteria.19 The prevalence of traditional antibodies and that of novel antibodies did not differ significantly between the biopsy-positive versus biopsy-negative groups (53% vs. 26%, P = 0.1; 71% vs. 42%, P = 0.08). Among the 8 patients who lacked the traditional autoantibodies in the SS dry eye group, 6 (75%) had at least 1 positive novel autoantibody (4 had anti-CA6 and 2 had both anti-SP1 and anti-PSP)
. 


'Sp1, CAB, & PSP shouldn’t be used for SSA-

S|D diagnosis

No Sjogren’s Sjogren’s Fisher’s exact P-
synt:lronuft syndromeu (55) value
(Non-SS) (N=81)
Antibody Test (N=129)
Novel autoantibodies:
Salivary protein 1 (SP-1) N=6 seronegative
IgG (=20 EU/m]) 6 (4.7%) 6 (7.4%) 0.54
IgA (=20 EU/ml]) 4 (3.1%) 3 (3.7%) 1.00
I IgM (=20 EU/ml) 6(5%) 11 (1400 0.03 I
Any positive 16 (12.4%) 17 (21.0%) 0.12
Carbonic Anhydrase 6 (CA-6)
IgG (z20 EU/ml) 8 (6.2%) 5 (6.2%) 1.00
IgA (=20 EU/ml]) 9 (7.0%) 1 (1.2%) 0.09
[gM (=20 EU/ml) 12 (9.3%) 7 (8.6%) 1.00
Any positive 26 (20%) 12 (15%) 0.36
Parotid specific protein (PSP)
IgG (=20 EU/ml) 6 (4.7%) 5 (6.2%) 0.75
I IgA (=20 EU/ml]) 14 (10.9%) 17 (21.0%) 0.048 I
[gM (=20 EU/ml) 11 (8.5%) 9(11.1%) 0.63
Any positive 27 (21%) 28 (35%) 0.04

Bunya et al. Cornea. 2018


Presenter Notes
Presentation Notes
Upenn cohort. Did not correct for multiple comparisons.


We should not use these antibodies...

Work continues to address the clinical need



New autoantibodies-Proteome

 case-control study of Sj|D, healthy (HC) and other disease (OD)
controls.

A discovery dataset of plasma samples (n=30 S|D, n=15HC) on
human proteome of19 500 proteins.

 Validation dataset of from additional S|D cases (n=46 anti-Ro",
n=50 anti-Ro")

Longobardi et al. Ann Rheum Dis. 2023



.

Whole human proteome: New antibodies in Ro positive & Ro negative

Ro Pos Ro Neg Healthy Control

ND/PRRG2
NUPS0
PCMTD1{
PDPK1
PLEKHA4

TRAPPCS
TRIM21 (Ro52)
TROVE2 (Ro60)
ZBTB16
ZBTB46
ZNF394
ZNF855_frag

CCDC155
DDB1

ND/CFDP1
POUGF1
PPIL3

>3sD

<3sD

N=15 SSA-
N=15 SSA+

Longobardi et al. Ann Rheum Dis. 2023
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plassma from 30 individuals meeting criteria7 for SjD tested on human proteome arrays displaying>19 500 human proteins to identify autoantibodies. patients with SS were divided into Ro+ (n=15) and Ro– (n=15) groups, and demographically matched with each other and HC (n=15). Using normalised intensity values, the cases were examined for specificities bound by plasma immunoglobulin above the positive threshold, and commonly bound antigens, defined by differences between each case group and HC at Fisher’s exact p<0.1, were selected for further validation testing. In addition to the canonical plasma Ro and La autoantibodies, we identified 63 novel antigens bound by plasma immunoglobulin of Ro+ SS cases (mean of 18 specificities/case) or Ro– SS cases (mean of 12 specificities/case), of which 8 novel antigens were identified in both groups: CCDC155, DDB1, MUM1L1, NFU1, RPS29, SOX5, TCP10 and ZNF655


B
Validation set identifies 16 new specificities

N=50 SSA-
A. anti-Ro Positive anti-Ro Negative Healthy Control Other Disease N=46 SSA+
: " I 0 0 N=42 HC
CHRME 1 M
GMNN

GRAMD1A
ISG15
KLHDC8A
MAPRE1
NUPS5C
POLR3H
RCAN:
RPAP2

SKIL

SSB (La)
TCP1C
TRIM21 (Ro52)
TROVE2 (Ro60; =4
ZBTB4E
ARFGAP1

NFU1
PML

>3SD

<3SD

Longobardi et al. Ann Rheum Dis. 2023
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Custom array of 74 proteins. Plasma antibodies of a few individuals bound to 10 or more antigens, which could reflect polyreactivity. In plasma, we identified 16 specificities excluding the Ro and La antigens, 3 of which were commonly bound by plasma immunoglobulin in the OD group only (ARFGAP1, NFU1 and PML) (figure 2A). Of the remaining 13 specificities, 11 (GMNN, GRAMD1A, KLHDC8A, MAPRE1, NUP50, POLR3H, RCAN3, RPAP3, SKIL, TCP10 and ZBTB46) were commonly bound by antibodies in ≥4 cases in the discovery dataset, while ISG15 was recognised by antibodies from 3 cases and enriched in the salivary gland, thus confirming these antibodies in larger groups of subjects. E


S
A model of a 12-antigen panel has good predictive ability for SSA- SjD

1.00+
>
=
‘% 0.50
c
®
7 P
0.251 _ I_I = HC (AUC=0.60[0.46-0.69))
- — RoPos (AUC=0.63[0.65-0.67))
| — RoNeg (AUC=0.79[0.64-0.93])
— 0D (AUC=0.37(0.31-0.31))
0.00+
0.00 0.25 0.50 0.75 1.00

1 — Specificity
Longobardi et al. Ann Rheum Dis. 2023
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. This panel of 12 antigens (figure 2A upper panel, excluding MR5) correctly identified 54% of Ro– SS cases with 100% specificity, compared with 32% with Bioplex clinical testing for La antibodies (online supplemental table 3). Although subjects were selected using the 2002 AECG criteria, we also applied the panel to the subset of 35 Ro– SS cases who also met the 2016 ACR/EULAR criteria, excluding all of the Ro–La+ cases meeting AECG but not 2016 ACR/EULAR criteria, and found that the panel identified 46% of Ro– SS cases with 100% specificity, compared with 9% by Bioplex (online supplemental table 3).





Methods

 |nitial identification
* Whole peptidome array
 MixTwice analysis

 Confirmation

« ELISA
« N=76 SSA-S|D
« N=76 SSA+ S|D
° N=75 Sicca COﬂtI’O'S } Combined controls
« N=38 Autoimmoimmune controls

0060 -00000- -
4 .\

[
< O

® ]

wzi<oz@ooB<o<w00n

Zheng et al. Bioinformatics 2021.
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16 amino acids


“Consort Flow For Peptide Selection-15
peptides selected for external validation

>5.3 million peptides

Excluded >5,299,000
using whole peptidome
array statistical analysis

469 peptides bound more in SSA- SjD than controls
431 peptides bound less in SSA- 8iD than controls

Fold Change<10:
Peptides bound more in SSA- SjD than controls: excluded 299
Peptides bound less in SSA- SjD than controls: excluded 423

Peptides bound more in SSA- SjD than controls: 170 peptides
Peptides bound less in SSA- SjD than controls : 8 peptides

‘ 2 Two peptides bound in a protein and threshold met in > half
i of SiD array subjects.

{ | Peptides bound more in SSA- SjD than controls: excluded 152
| Peptides bound less in SSA- SjD than controls : excluded 6

Peptides bound more in SSA- SjD than controls: 22 peptides from unique proteins
Peptides bound less in SSA- SjD than controls: 2 peptides from unique proteins

internal validation: = half of the SjD samples with OD > or <
the SEM of controls®.

Peptides bound more in SSA- SjD than controls: excluded 8
Peptides bound less in SSA- SjD than controls: excluded 2

15 peptides completed
*Except HDACS-we moved this to external validation despite not . .
meeting criteria because it was also identified in separate experiments | ©Xternal validation
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 human peptidome array analysis
Of >5.3 million peptides, our analysis yielded 469 peptides bound more by SSA- SjD sera than controls and 431 peptides bound less by SSA- SjD sera than controls. 
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Antibodies to D-aminoacyl-tRNA deacylase 2 higher in SSA- SjD than controls
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Using 2-sided Wilcoxon rank-sum tests, we found IgG binding to peptides from D-aminoacyl-tRNA deacylase 2 (DTD2) had an estimated 64% chance of an adjusted OD higher for a SSA- SjD than a sicca control participant (95% confidence interval [CI]: 54-72%; p=0.004; Figure 4A). We found IgG binding to peptides from retroelement silencing factor 1 (RESF1) had an estimated 59% chance of an adjusted OD higher for a SSA- SjD participant than sicca control (95% CI: 50-68%; p=0.047; Figure 4A). 

 DTD2 recycles D-aminoacyl-tRNA to D-amino acids and free tRNA molecules, preventing D-type amino acids from forming proteins [31]. DTD2 might act as a proofreading mechanism since defective tRNA synthetase in mice results in neurodegeneration from misfolded proteins [32, 33]. We also found SSA- SjD bound a peptide from RESF1 more than controls. RESF1 regulates gene expression and repressive epigenetic modifications. Specifically, it recruits SETDB1 for endogenous retrovirus silencing [34]. RESF1 also promotes embryonic stem cell self-renewal [35].


DTD2 is increased in SSA- S|D SG tissue
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We also evaluated protein domains. Top protein domains identified from peptides bound more by SSA- SjD IgG include RNA binding, zinc finger, and alpha actinin (Figure 2E; Supplemental Table C). The top protein domains from peptides bound less by SSA- SjD IgG include Ca2+ channel signaling, WD-40 repeats, and ankyrin repeats (Figure 2F; Supplemental Table C).



>
A predictive model w clinical variables shows good discrimination between SSA-

S|D & controls

A. Single term deletion B .
Term Estimate p-value AAUC ARZ Score vs SjD status
\DTD2 26808y 0002 -365%  -4.84% e
N UWS -1.390400 <0.001 -553% -6.02%
High ANA ( 2320) 1.180.430 0.006 -2.19% -3.51% 2 - &
Constant -1.160.551 — o
0
C. | |
1- ¥ o
A4 8
0.8- 8
Q - [a)
. vk B
a 30
&
I & @
£ 20 -1 - ~
R
&
& 10 5
E ; T°
0.6- -2 - @ o
8
05 06 0.7 08 Control S|D

AUC: clinical only
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The selected predictive model incorporated three predictors (IgG binding to a peptide from DTD2, unstimulated salivary flow, and high ANA) with an AUC of 73.5% (95% CI: 66.0-79.9%), which decreased to 72.2% after correcting for optimism. The table shows estimated model coefficients and their standard errors as subscripts. The effects of single term deletion are shown; B) Dot plot showing the separation between SSA- SjD and combined controls by SjD prediction model score; C) In separate Monte Carlo cross validation, we repeatedly and randomly split the external validation data into 80% training and 20% testing; we used model selection on each training set, separately for clinical only variables or clinical plus peptide variables, and we built prediction rules on the test set. The improvement in AUC by including peptide variables is expressed in the shift above the diagonal line. Levels refer to histogram bin frequency in 10,000 training/test splits


No FDA approved systemic treatment

« Symptomatic therapy remains
mainstay

N



~ Placebo-controlled drug trials in Sjogren’s

ﬁ\iled to achieve primary endpoint Abatacept* \
:;emo_l's'b_b Tocilizumab*
etesmatl Prezalumab
Rituximab (TEARS)* Rituximab Single

Filgotinib
Lanraplenib i

Hydroxychloroquine* (TRACTISS) *

Infliximab N Tibrabrutinib
Etanercept Anakmra Bammercept | RSLV-132
¢ Seletalisib

2008' 32005%2006)20072008 2009 2010 u@ 32014 » 201772018 UJWMJ 2022

Achieved primary endpoint

Iscalimab lanalumab
. . Dazodalibep
Hydroxychloroquine/leflunomide Remibrutinib
Qphase 11l trials Telitacicept )
Low dose IL-2

**UW phase 1 autologous BM-MSC
Slide adapted from Dr. Alan Baer
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P13K delta inhibitor oral
Telitacicept is a man-made (synthetic) protein that contains pieces of two different proteins that have been attached together: a piece of an antibody called immunoglobulin G, and part of a protein called TACI, or human transmembrane activator and calcium modulator and cyclophilin ligand interactor. The study’s main goal was to determine the impact of telitacicept on the European League Against Rheumatism (EULAR) Sjögren’s syndrome disease activity (ESSDAI) score, a measure of disease activity that assesses symptoms across a dozen different bodily systems. ESSDAI is the “gold standard” for measuring the Sjögren’s severity in trials, according to RemeGen.
Secondary goals included changes in other measures of disease activity, such as the EULAR Sjögren’s syndrome patient reported index (ESSPRI) and a Visual Analogue Scale score defined by patients and their healthcare practitioners. Changes in quality of life and fatigue were other secondary goals.
Results announced by the company showed the change in ESSDAI from the start of the trial to its end was significantly better in the lower-dose telitacicept group than in the placebo group. However, in the per-protocol-set analysis — which removes data from patients who failed to comply with the treatment protocol — both dosage groups were statistically different from the placebo group.

RSLV-2 did not meet primary but secondary were compelling enough where they likely going to proceecd. We have published data on these bolded studies. We will also will talk about nipocalimab given promising preliminary phase 2 data so we will go ahead and give a sneak peak.
�


Conclusions

* Appropriate diagnostic evaluation worthwhile
* New diagnostic tests actively being developed/validated
* Treatment horizons opening



“Medicine is a science of uncertainty and an art of probability”
-William Osler
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