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Algorithm of ANCA Diagnostics in the context of vasculitis

a 1999 consensus b 2017 consensus
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Bossuyt et al, 2017
Nat Rev Rheum 13:386-92
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... and beyond Vasculitis

Autoimmunity Reviews 19 (2020) 102618
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In the context of inflammatory bowel diseae

Table 4

Recommendations statements for ANCA testing in non-AAV.
Disease Statements LoA, %  Median score
Any disease ANCA testing® is mandatory for any patient with clinical features suggesting AAV 100 5
Anti-GBM disease ANCA testing” is mandatory for any patient with anti-GBM disease 100 5
Idiopathic interstitial pneumonia ANCA testing* is mandatory for any patient with idiopathic interstitial pneumonia 96.6 5
Rheumatoid arthritis Routine testing is not recommended. Recommended* in patients with kidney disease with a nephritic 96.6 5

uffl, PBC, ¥RouL..otesting is ... Felorimended. Testng .o« atypical .. ANCA by 1fF may be useftr i patiers witn = 89.7 5"
suspected ATH-1 in the absence of conventional autoantibodies

(CD, UC) Routine testing is not recommended. Atypical P-ANCA (IIF) and ASCA may be tested in case of diagnostic = 96.6 5

uncertainty to discriminate UC from CD

Routine testing is ngt recommended. AN sting”* e useful i ients with Wt, 89.7
e Tiv HMM . -
) suspected AIH-1 in the absence of conventional autoantibodies

Inflammatory bowel diseases (CD, UC) Routine testing is not recommended. Atypical P-ANCA (IIF) and ASCA may be tested in case of diagnostic =~ 96.6 5
uncertainty to discriminate UC from CD

Infections Routine testing is not recommended. ANCA testing® may be useful in patients with renal impairment, 89.7 5
especially associated with infective endocarditis

Malignancy Routine testing is not recommended 96.6 5

Note: *MPO-ANCA and PR3-ANCA according to the 2017 consensus. AIH-1 — autoimmune hepatitis type 1, PBC - primary biliary cholangitis, PSC — primary
sclerosing cholangitis, CD - Crohn’s diseases, UC - ulcerative colitis, ASCA - anti-Saccharomyces cerevisine antibodies, LoA — level of agreement (%). Scores: 1 -
strongly disagree, 2 — disagree, 3 — undecided, 4 - agree, 5 - strongly agree.

Moiseev et al. Autoimm. Rev. 2020;
https.//doi.org/10.1016/j.autrev.2020.102618
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CD vs. UC

Crohn's Disease Ulcerative Colitis

segmental <> continuously
transmural <> superficial
entire Gl tract — Colon only
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open points

« atypical ANCA by IIF

* the role of PR3 ANCA

* the role of ASCA

* can we combine these markers

 anything more?

Clinical Validity of PR3 ANCA in IBD
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ANCA patterns — an in vitro Artifact

proteins
(e.g., MPO)

. Weakly cationic
or neutral
proteins
(e.g., PR3)

Adapted from Hoffman GS, Specks U.: Arthritis Rheum 1998.
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Interpretation of IIF on EtOH fixed Neutrophils

* CANCA: mainly PR3-ANCA  « pANCA: mainly MPO-ANCA

Granulomatosis with Microscopic Polyangiitis
Polyangiitis
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(there are far more antigens)

cANCA PR3 PANCA

BPI
Enolase
Lysozym

/ MPO
Lactoferrin
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B-GIucoronida&
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Combination of lIF with Antigen-Specific Assays

¢
- | -

CANCA (cytoplasmic) | pANCA (perlnuclear) (rim- Illz(:;le(:'ﬁluclear)

* atypical (p)ANCA, NANA, CU-ANCA,...
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Anti-PR3 = anti-PR37??
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Months N. Rasmussen, 2011, personal comm.
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s it a CLIA-specific phenomenon?
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Mahler et al. CCLM 2018;
https.//doi.org/10.1515/ccim-2017-0346
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The role of PR3-ANCA in the diagnosis of UC — a Meta-Analysis

PRISMA 2020 Flow diagram |

Records identified from Records removed before screening  Records identified from
—
Duplicates Cross-reference
Systematic Review pubmed Scopus Web of
. . Science
Clinical V: 38 1
21 80 48
Inflammat }
Records Screened Records excluded
Carmen Andalucia Title & Abstract 04
and Michael Mahl 111
Records sought for retrieval Records not retrieved Records sought for Records not retrieved
Full text 1 Full-text 0
17 1
> Focus Records assessed for elegibility Records excluded Records assessed for Records excluded
Databases & Citation searching Wrong study design 1 Full text Wrong index test 1
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l Wrong index test 8
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searching
o 0
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PR3-ANCA detected by QUANTA Flash have high specificity for UC

Study uC uc Sensitivity D oD Specinaty
PR3-ANCA Pos Total (95% CI) PR3-ANCA Pos Total (95% CI)
Laass t‘ﬁ ;‘]1 2022 49 121 (31;?5;”80/0) 20 187 (84.?3;3;03%)
. et[iii o > 54 (31.3'5720{090/0) ! 1 (94%8_533/00%)
Horn E;;lll 2018 19 33 (39;?';;{2—,0/0) 2 28 (76;%;);01 %)
Mahler F;Ial., 2017 13 98 (115:;/; %) 6 94 (86.25_;6;{2,%)
Mahler ;;Ial., 2013 - 983 (25;5;;/5; " 4 208 (953?'91;‘;%)
Arias—Los’iZ Ie"l: al., 2013 14 48 (17'?3 j;/(io %) 2 74 (902?55(;%)
Estimates 23 667 34.9% 35 682 9597

(26.2-44.6%)

(92.0-98.0%)

... but only limited sensitivity for Ulcerative Colits

Clinical Validity of PR3 ANCA in IBD

Abbreviations: ANCA = anti-neutrophil cytoplasmic antibodies; CI = confidence interval; CD = Crohn’s diseases;

Pos = positive; PR3 = proteinase 3; UC = ulcerative colitis; CI = confidence interval.
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One step back: ANCA in IBD

Table 1. Prevalence of autoantibodies to specific antigens in UC patients.

Health
° ntr:li,— g — wtl T '"‘W@M\M """\....-‘_;. - 7
Study
Duerr et al. (13) Table 2. Prevalence of autoantibodies to specific antigens in patients with CD.
' Nassberger et al. (14) Controls Positive antibody test, %

Hauschild et al. (15) Study Method n SD® Patients,n ANCAs BPl pBGlu® Cathepsin G Elastase Lysozyme Lactoferrin Catalase o-Enolase
Kaneko et al. (16)
Schmitt et al. (17) Mayet et al. (28) EL g4 3 60 38 3
Peen et al. (18) Schmitt et al. (17) EL 120 ND 23 17
Mulder et al. (19) Peen et al. (18) EL 218 2 52 27 8
Broekloelofs et al. (20 Mulder et al. {19) WEB 35 AQ 17
Kossa et al. (21) Broekloelofs et al. (20) EL 252 3 35 A0 0 0 8
Yang et al. (22) Kossa et al. (21) EL 35 3 33 39 12 18 39 3
Stoffel et al. (23) Yang et al. (22) EL 190 2 37 5 8 3
Sobajima et al. (24) Stoffel et al. (23) EL 140 3 44 45 23
ﬁgf::::l': gg; Walmsley et al. (26) EL 46 3 14 27 3
Roozendaal er al. (27 Roozendaal er al. (27) WB 112 19 5 11 26 18

2 Number of standard 2 Mumber of standard deviations shove the mean of healthy controls that served as a cutoff point for a positive value.

b B-Glu, Bglucuronids ? B-Glu, Bglucuronidase; EL, ELISA; ND, no data available; WB, Western blot.

£ Colitis controls. . . W — = vy

W dinadhmn,

Bossuyt, Clin. Chemistry. 2006;
https://doi.org/10.1373/clinchem.2005.0568560
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PANCA and ASCA in IBD

4
Table 4. Prevalence of ASCAs and P-ANCAs in CD, UC, diseased controls, and healthy controls.
Positive for antibodies, %
Antibodies Study n? cD uc Diseased controls Healthy controls
Peeters et al. (40) 147/407/74/157 60 14 11 3.2 ,
Koutrobakis et al. (42) 97/56,/0/150 39 11 0.7
Quinton et al. (41) 101/100/27/163 61 12 11 0.6 ’
Ruemmele et al. (43) 36/131/78/0 55 5 5
Hoffenberg et al. (44) 25/20/74/0 60 4 ‘
Peeters et al. (40) 147/407/74/157 6 50 8 2.5 i
Koutrobakis et al. (42) 97/56,/0/150 16 67 0 4
Quinton et al. (41) 101/100/27/163 15 66 7.5 0.6 4
Ruemmele et al. (43) 36/131/78/0 13 57 0
Hoffenberg et al. (44) 25/20/74/0 60 11 3
2 UC/CD/diseased controls/healthy controls.

Y N N T T Ll I S T ¥

Bossuyt, Clin. Chemistry. 2006;
https://doi.org/10.1373/clinchem.2005.0568560
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serological distinction of CD and UC

Table 2. Antibody association with ulcerative colitis and Crohn’s disease.

Antibody CD ucC p-value
ANCA i
cANCA, n (%) 2(74) | 6(182) | 0276 i
PR3-ANCA, n (%) 2(7.1) 19 (57.6) | <0.001 0.8
PR3-ANCA U/ml, 1[1,1.65] 5.8 <0.001 i
median [IQR] [1.6,13.8] -
pANCA, n (%) 0(0) 2(6.1) | 0497 i A
MPO-ANCA, n (%) 1(3.6) 3(9.1) 0.618 § i (5)
MPO-ANCA U/ml, 1[L,1] 1[L1] 0.585 0o -
median [IQR] 3 0 6_' :
XANCA, n (%) 4(14.8) | 18(54.5 | 0.003 o T)
GAB, n (%) 3(10.7) 13.6) | oel1 : ‘
ASCA i
IgA, n (%) 13(464) | 3(9.1) | 0.001 .
IgA U/ml, median [IQR] | 145 9[513) | 0.038 :
[7,72.5] -
IgG, n (%) 15(53.6) | 5(152) | 0.001 0.4
IgG U/ml, median [IQR] | 37[6,70] | 7[4,17) | 0.001 L : :
PAB, n (%) 10(357) | 7(21.2) | 0.208
gGAB, n (%) 7 (25) 3(9.1) | 0.164 P 00

Horn et al., PLOS One. 2018;
https.//doi.org/10.1371/journal.pone.0208974.t002

https://doi.org/10.1371/joumal.pone.0208974.t002
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CD vs. UC

Crohn's Disease

segmental
transmural
entire Gl tract

Ulcerative Colitis

IBD-U

H
<€ > continuously
< > superficial
<€ > Colon only

Clinical Validity of PR3 ANCA in IBD
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Can re-classification of IBD-U patients be predicted?
» Swiss IBD-Cohort Study ROC Analysts

o
S -
« 50 Patients with Crohn's disease
« 50 patients with ulcerative colitis 8
* 76 patients with IBD-U: 26 re-classified during
= o
follow-up -
=
. 18/26 IBD-U > UC
S 2
- 8/26 IBD-U > CD )
Table 1. Panel description.
Q - AUC panel SIBDCS =85.04 %
Analyte BeLu * SIBDCS 95%Cl = 78.01 % - 92.07 %
AUC panel BeLu =77.94 %
Intercept 0.5937 0.425704 95%C| =68.71 % - 87.17 %
PR-3 ANCA positivity —0.4085 —0.22856 o -
xANCA positivity —0.328 —0.25171 I I I I | I
PANCA positivity —0.6299 n.a. 100 80 60 40 20 0
ASCA IgG, Titer 0.0052 n.a.
ASCA IgG positivity na. 0.277831 Specificity (%)
ASCA IgA positivity n.a. 0.301052
* BeLu (Bern Lucerne) panel taken from [10]; n.a. not applied; SIBDCS Swiss IBD cohort study. Sokollik et al., Diagno stics. 2023;

https.//doi.org/10.3390/diagnostics 13152491

Clinical Validity of PR3 ANCA in IBD 15.10.2025 Vilnius
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Machine learning approach to find the best marker combination

1 1 [
,:i.l.'ll.'ll.l.ll.l.l.l.l xANCA-positivity
]

thr IIII|‘I II: « PR3-ANCA-positivity

Models selected by BMA

gender.1
age_at_diagnosis
xANCA_positivity
xANCA_titer
pANCA_positivity
pANCA_titer
cANCA_positivity
PR3_positivity
PR3_titer

MPO_titer

ASCA _IgA_titer — . I

ASCA_lgA_positivity — II
psca e E = mr

ASCA_lgG_positivity —

any_ASCA_positivity

« any-ASCA-positivity

1 2 3 4 5 6 7 g 9 101 13 15 17 19 21 23 25 27 30 33 36 39 42 45 48 52 56 60

Model #

Variables with large continuous bars can be read to be included in many models and are therefore very
likely to hold high predictive value. BMA: Bayesian model averaging.

Sokollik et al., Diagnostics. 2023;
https.//doi.org/10.3390/diagnostics 13152491
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Again: are all PR3-ANCA the same?

PR3 Returns Positive Negative Mean Range
IU/mL or UfmL 235 234 1 156.72 2.90 - 500.00
A_ Menarini - Zenit E1A 1 1 0 500.00 500.00 -  500.00
A Menarini - Zenit RA 14 14 0 664.60 50000 -  847.00
AESKU 7 7 0 22549 290 - 38325
Alpha Dia 2 2 0 60.00 5700 - 6300
U K- N E Q AS Bio-Rad Bioplex 2200 5 6 0 211.00 8.00 - 41400
Biosystems 1 1 0 96.40 9640 - 9640
Diamedix 1 1 0 0.00 0.00 . 0.00
Euroimmun 16 16 0 262.41 8.60 - 53040
HOB-BioCLIA 4 4 0 49347 40000 - 68040
Inova 11 10 1 174.44 320 - 30910
. . Inova QUANTA Flash 46 46 0 183.52 7600 - 61000
- H | g h d | Scre p a n Cy ORGenTec Alegria 13 13 0 117.86 5510 - 20000
ORGenTec ELISA 5 6 0 102.68 7.50 - 33000
Ofther ... 7 7 0 145,53 10000 - 19210
betwee n m eth Od S Phadia 100 EliA 1 1 0 157.00 15700 -  157.00
Phadia 1000/2500 EliA 15 15 0 153.52 11360 -  177.00
Phadia 250 EliA 82 82 0 136.11 8500 - 18300
. . THERADIAG (BMD) 1 1 0 936.00 93600 - 93600
_ H | g h d iscre pa N Cy Trinity Biotech 1 1 0 764 764 - 764
ithi thod
WI I n m e O S OTHER UNITS 291 289 2 288.20 0.00 - 91500
Aeskulisa PR3 Sensitive 1 1 0 444,00 44400 - 44400
Alpha Dia 5 6 0 93.42 5300 - 13100
How comparable are Si0-Rad Bicplex 2200 w0 w0 0 o b0 a0
Bio-Rad/Kallestad/Sanofi 1 1 0 8.00 8.00 . 8.00
h I ? D-tek 3 3 0 8133 67.00 - 9400
t e r es u ts H Euroimmun 7 6 1 74.62 0.00 - 17700
Euroimmun PR3-hn-hr 1 1 0 0.00 0.00 . 0.00
IDS 9 g 0 620.32 50000 - 91500
Inova QUANTA Flash 51 51 0 633.90 53410 -  848.00
ORGenTec ELISA 1 1 0 194.15 19445 - 194.15
Orgentec PR3 hs 1 1 0 111.00 1M00 - 111.00
Other ... 3 3 0 426.00 41200 - 44000
Phadia 100 EliA (PR3S) 3 3 0 128.00 12100 - 13500
Phadia 250 EliA (PR3S) 164 163 1 138.39 8600 - 18200

Clinical Validity of PR3 ANCA in IBD 10.2025 Vilnius
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01— -— 99
] u n
Can we harmonize Specific Test Results? 1 o8
o - ' Sensitivity 05-
Likelihood Ratio! LR" = — i
1 — Specificity
Inova (ELISA - QUANTA Lite) Inova (CLIA - QUANTA Flash) 27
05 100 08 100
5 -
E o4 10 % 06
E 1 E E 04 E
g s : g 204
£ox o g 30
0 0,01 0 x 01 40 1
1000 1 10 T 100 1000 10000 50 -
Units cu 60 .
i Controls === AAV LR O Result-specific LR ——LR (Bézler) i Controls === AAV LR © Result-specific LR ———LR [Bézier) 70 _
Thermo Fisher (FEIA - EliA) BioRad (MIA - BioPlex 2200) 80
0,5 100 1
045 3 17 90
3 04 RoR Y 10 3 o8
E 0,25 23 1 -§ E E
5 o, ¢ £ 5 o, £
% 0:31; 0.1 : % " : % T T 02
L 01 & 0,2
0,05 99 L L 01
1] 0,01 1]
01 _ TM;; oo 1000 k o1 Pre-Test Likelihood Post-Test
Probability (%) Ratio Probability (%)
=g=Controls =8=AAV LR © Result-specific LR ——LR (Bézier) =f=Controls =#=AAV LR O Result-specific LR ——LR (Bézier)

Figure 1: Distribution of test results and test result-specific likelihood ratios (LR). Patients with antineutrophil cytoplasmic antibodies (ANCA)- B Ossuyt et a I, 2 0 2 1
associated vasculitis (AAY) (n=251) and controls (n=924) were tested for ANCA by eight different assays.

= e .- Clin Chem lab med. 59:35-39
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What the clinician expects from the lab

Kolev et al. J. Transl. Autoimmun. 2022;
https.//doi.org/10.1016/].jtauto.2022.100151
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LR of xANCA, PR3-ANCA, ASCA

01— — 99
0.2 - 98
Any ASCA + O o 0571 2000 1 - 95
ASCA + /PR3 - ° T T - 90
ASCA +/ xANCA - | O o 27T 200 T
;| - XANCA-/ASCA+
no ASCA ® 10 any ASCA+
XANCA + O 204
PR3 + O 30
XxANCA+ / PR3 + ® O gg 1 S
+
xANCA+ /| ASCA - O 0t : no ASCA
III 1 1 1 IIIIII 1 1 1 IIIIII BD__ ] XANCA+IPR3+
0.1 1 1 0 :— 0.002
e |ikelihood Ratio for CD 0T fow T 1
o Likelihood Ratio for UC *T - 09
98 1+ — 0.2
99 L | 0.1
unpublished data based on the SIBD-Cohort Pre-Test Likelihood Post-Test
(Sokollik et al., Diagnostics. 2023) Probability (%) Ratio Probability (%)
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Is IBD-U an Independent Disease-ldentity?

ASCA IgG and/or IgA PR3
<0.0001
| <0.0001
<0.0001 >0.9999
1000 I <0.0001 >0.9999
E 100
; | T |
03.0 L ——
.| | e | $ee
g 100 .0. E 10_: E ; '..:
o] L 5 ] N '.i
o=...'. :: ole :'o ..:;.:.
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] ".. °s8 ¢ 3 2555 ®e83°
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Aricioe—® 7 W - YA S = e e % N, TTTY

Machme Leammg in Antlbody Dlagnostlcs for Inflammato
Bowel Disease Subtype Classification

Christiane Sokollik ¥, Aurélie Pahud de Mortanges 240, Alexander B. Leichtle 34, Pascal Juillerat 56
Michael P. Horn 3*( on behalf of the Swiss IBD ﬁohort Study, Grou

15.10.2025 Vilnius
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Sokollik, et.al. Diagnostics. 2023;
https.//doi.org/10.3390/diagnostics 13152491
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Additional Lab Tests?

Colonic epithelial cells

el Tiapes ™ S

Kuwada, et.al. Gastroenterology. 2021;
https.//doi.org/10.1053/j.gastro.2021.02.019

15.10.2025 Vilnius
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Anti-Integrin av6 can predict ulcerative colits

HC 109 HC  anfi-ovR6 positive at D 0= UC -
n=82 seroconverters =]
uc anti-avpeé negative
n=82 F.—-L'“*‘. — = |
t t ' 1 g“ .................. S N
Sample D Sample C Sample B Sample A =] ] 2
-10 years -4 years -2 years At disease
HC:-10.52 (-8.08 to -12.82) -3.99(-3.76t0 -424) -203(-1.8510-222) diagnosis
UC:-10.03 {-6.09 to -14.03) -4.06 (-3.82 to 4.25) -2.01 (-1.88 to -2.14) ; |
0.1 o 0.1
T T T T T T T T ™~
B D C B A D c B A =
10+ — A:anti AIUC 0.80 (0.72-0.87
= HC — fant
0.0002 0.0004 0.0009 0.0015 D E - T G a8 ADC 084 (0770 80 ]
1 uc = — Dranti-ovis ALC 0.70 (0.71-0.88
o 0.02 ] . 10 08 08 04 02 0.0
T I p=0.002 Specificity
[ ‘T’ 44 oo, [ ] .
g " 1 '; Ey \‘ e
] - o - B
@ L ’
o g .l % 5 IH"""\- \"“-.:__
el T et
B e e T
1 N
0.1 J .. .
] » Bm
0.1 sh til!'.t .\I\- - il'.-
) T T T T 0 T T T T T T
E1 E2 E3  Uninown 25 M 3/ 40 45 B 5
| : | | =15 (=120 =37 =33 Age at diagnosis (years)
D C B A
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15.10.2025 Vilnius

Livanos, et.al. Gastroenterology. 2023;
https.//doi.org/10.1053/j.gastro.2022.12.042
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SIBDCS: Anti-Integrin av36
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—— anti-av36

AUROC: 0.9332 (CI: 0.8824 to 0.9840)
Sensitivity: 84% (CI: 71.49% to 91.66%)
Specificity: 92% (Cl: 81.16% to 96.85%)

—— SIBDCS predictor

AUROC: 0.8504 (CI: 0.7801 to 0.9207)
Sensitivity: 88% (Cl: 76.20% to 94.38%)
Specificity: 66% (Cl: 52.15% to 77.56%)

—— XGBoost predictor

AUROC: 0.9870 (Cl: 0.9709 to 1.00)
Sensitivity: 94% (CI: 83.78% to 98.36%)
Specificity: 98% (Cl: 89.50% to 99.90%)

......... identity

Horn, et.al. In preparation
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Can anti-Integrin avp6 antibodies help to distinguish CD from UC?

Clinical Validity of PR3 ANCA in IBD

any ASCA+

SIBDCS (predictor >0.65)
ASCA+ and PR3-
ASCA+ and xANCA-
xgBoost predictor

no ASCA+

XANCA+

SIBDCS (predictor <0.65)
PR3+

XANCA+ and ASCA-
xANCA+ and PR3+
anti-Integrin avp6+

III
0.1

1

Likelyhood Ratio for CD
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Take Home Messages

« PR3 ANCA determined on QUANTA Flash® can support the serological
diagnosis of ulcerative colitis (UC) patients

« Differential diagnostic accuracy can be improved by the additional
determination of ASCA IgA and IgG as well as atypical rim-like ANCA (xANCA)

 Unclassified IBD patients (IBD-U) are serologically classified as UC patients
* |t is not possible to predict the switch from IBD-U to Crohn’s disease (CD)

 Anti-integrin avp6 antibodies might further improve the serological classification
of IBD patients in terms of CD vs UC.
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