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Biomarkers in the era of targeted therapy in giant cell arteritis
and polymyalgia rheumatica: is it possible to replace acute-
phase reactants?
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GPSD: GCA-PMR Spectrum Disease

— Arterial wall inflammation

Night sweats
Weight loss

Fever

~25% of PMR patients No arterial wall inflammation

also has GCA
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Clinical need I:
Isolated PMR or overlapping GCA?

e Patient presenting with PMR symptoms
— No headache? Then it is just isolated PMR

Cranial GCA _ Large Vessel
— Patient looks feverish, must be overlapping GCA Jaw claudication GER

Vision loss Limb claudication
— Ultrasound of temporal artery is normal, so clearly just PMR Headache Aorta aneurysms

Night sweats

— High CRP = high risk of GCA Weightloss

Fever

e Why is it important to know the difference? sm“'::?mppam

— Complications of GCA RaOAOAEg AT
— Side-effects of high-dose glucocorticoids
— Different new treatment options
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Improving diagnosis for GCA and PMR

* |deal situation: one easy biomarker that
confidently identifies overlapping GCA
in PMR patients
— High sensitivity: identifies most GCAs
— High specificity: does not select many isolated PMR

 PMR patients with high risk of GCA can be subjected to further diagnostic tests

 Which biomarker would be suited to aid the diagnosis?
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Immunopathology of GCA and PMR

* |n the blood * |n the tissues
— ‘Myeloid shift’ — Immune cell infiltration
— Acute-phase response — New small vessel formation
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Isolated PMR or overlapping GCA:
First results

e Comparing isolated PMR with GCA+PMR patients
— All treatment-naive

Angpt-2
— PET-CT, ultrasound and long-term follow-up 20000,
— Quite a small population T e
150001
* |solated PMR n=29 °
« GCA+PMR n=10 = 10000,
z . R
L L ]
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Isolated PMR or overlapping GCA:
First results

* Comparing isolated PMR with GCA+PMR patients ROC curves

. CRP ESR SAA
— All treatment-naive . - =
— PET-CT, ultrasound and long-term follow-up £ " >
$ b Sars 670 ;‘:ﬁ:&?
— Quite a small population B e DF i B wes
* |solated PMR n=29 IL6 VEGF sTie2
* GCA+PMR n=10 5 - ¢
* CRP does not help at all V== W/ 22 'l a2
* High ESR associates with overlapping GCA Los om o m o m s
ngiopoietin- ngiopoietin- ngpt-2/Angpt-1
* Angiopoeitin-2 performs much better! N ’J "
* Still preliminary = validation is needed! e e e
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Validation cohort / Valideringskohorte

* GCA/PMR cohort in Aarhus, Denmark

— Treatment-naive
— Extensive PET-CT examination
— Relatively comparable population

e Measurements of biomarkers in serum

— Repeat of previous data
— Selection of new biomarkers

e Also measured in Groningen
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Which biomarker works well to detect GCA
in Groningen and in Aarhus?

* High ESR, high Angiopoietin-2/1 ratio, high sCD206
* Low MMP-3

ROC of CRP ROC of ESR ROC of Angpt-2/Angpt-1 ratio
100+ — Aarhus 100 — Aarhus
AUC: 0.82 AUC:0.78
80 Sens: 85% 80 Sens: 85%
g‘ }:- Spec: 64% E Spec: 64%
£ £ s0 Cut-off: >80 £ 60+ Cut-off. >0.048
= = 1
2 = - =UMCG 2 - -UMCG
] 2 4] AUC: 0.77 g 41 AUC: 0.88
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Cut-off: >81 Cut-off. >0.051
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100% - Specificity% 100% - Specificity%
ROC of MMP-3 ROC of sCD206
100 1 = Aarhus
AUC. 0.66
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£ 60 Cut-off: >191
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Which biomarker or symptom works well to detect GCA
in Groningen and in Aarhus?

ROC of CRP ROC of ESR Presence of Weight Loss

[EHEVETEV 0008
Study group | | Study group Cut-off
GCA/PMR overlap 4_h'gh ik rat_>|0 - Isolated PMR | {aus: 9-948
GCA/PMR overlap s g ) Isolated PMR | 121522 el
GCA/PMR overlap 4& — &} Isolated PMR | fiamus: 59 mmir
GCAIPMR overlap M y _ Isolated PVR TMCG: 2 ke
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Clinical need II:
Can we predict which patients respond well to treatment?

* There is a wide variation in treatment responses for GCA and PMR patients

Time to GC-free remission

o N

Relapse GC-free Treatment-free
remission remission

Daily
GC

dose
Treatment / / o

schedule _ rr_-
Daily Time
DMARD

dose

* (Can we, at diagnosis, identify patients with favourable or unfavourable disease
course?
— Reducing GC use
— Selecting patients for other/additional treatment options
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Predicting time to glucocorticoid-free remission

CRP

[72]

8 100- 4 Low

c & High

(@]

B2

& 501

©

o

ks

X 9

0 20 40 60 80

Months
VEGF

[72]

8 100+ p=0.0025 - Low

c -= High

(@)

N2

T 501

o

o

ke

O\O O T T T 1

0 20 40 60 80

Months

University Medical Center Groningen
Rheumatology and Clinical Immunology

IL-6 YKL40
100-&% - Low 100-!2%_‘ =0.0369 ™= Low
_ = Hinh P = Hinh
Illsll Illyll
504 50 LI'I—I—H
0 T T T 1 0 T T Ay T 1
0 20 40 60 80 0 20 40 60 80
Months Months
Angpt-1 Angpt-2
1004 p=0.0174 - Low 100+ p=0.0533 7 Low
= High = High
504 50
0 T T T 1 0 L} L] T 1
0 20 40 60 80 0 20 40 60 80
Months Months

van Sleen et al, 2019, Rheumatology

VASCULITIS
% >—EXPERT|SE CENTER
GRONINGEN



Similar patterns in PMR

CRP VEGF Angiopoietin-2

» P=043 P=0.031
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Low. n=16 n=6 n=3 n=1 n=0 Low. n=12 n=6 n=5 n=1 n=0 Low. n=17 n=7 n=1 n=0 n=0

High: n=10 n=7 n=3 n=1 n=0 Highl n=17 n=8 n=1 n=1 n=0 High: n=12 n=7 n=5 n=2 n=0

No predictive value High levels are favourable  High levels are unfavourable
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Markers of angiogenesis and innate immune activation
are useful diagnostic and prognostic biomarkers

* Clinical need I: Isolated PMR or overlapping GCA?
* High Angiopoietin-2/1 ratio, ESR
* Low MMP-3

* Clinical need Il: Can we predict which patients respond well to treatment?
* High VEGF, Angiopoietin-1 levels
* Low YKL-40, Angiopoietin-2 levels

e What’s next?
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Measuring Arterial Inflammation on PET-CT:
Total lesion glycolysis

Metabolic
 Quantification of Activity
inflamed arteries on X
FDG-PET-CT in GCA Lesion

patients Volume

@ »;ﬂ\\;

e (Calculates a score that
both indicates:

— How much of the
arteries is inflamed

— How strongly those
parts are inflamed
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% achieving GC-free remission

Low total lesion glycolysis (TLG) at diagnosis predicts an
unfavorable treatment response in GCA patients

o1 2 3 4 5 6 7 8 9
Time (Years)

—a

.....

Medium TLG
High TLG

TLG

1500
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r-0.58
p 0.016
[ )
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o P o
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10000 20000 30000

Cumulative GC dose at 5 years

Counterintuitive finding: more inflammation at diagnosis predicts favourable

response to glucocorticoids

— Highly inflammatory disease vs smouldering, tissue remodeling disease?
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Biomarkers in the era of targeted therapy in GCA and PMR

* New biological therapies are becoming available for both GCA and PMR

Rituximab { cp20
Q

IL-6 F———Tocilizumab/Sarilumab
IL-12/1L-23 p———Ustekinumab/Guselkumab

A9 ) ———————JAK inhibitor
o )

- _7’:—.’-\ om I—JAK inhibitor
‘. - = ‘ - - M

GM-CSF =———Mavrilimumab

IL-17 p————Secukinumab 2>
IFN- - o=
¥ - @e = <] TNF-a F———TNF-a inhibitor

* Clinical trials on PMR have shown promising results ~— Vg e

* Can biomarker help us here too?
— Predicting treatment response
— Monitoring effect of treatment on inflammation
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BIOPICA: Biomarkers for polymyalgia rheumatica

TENOR
OL Trial

MO 20 M3 20

SEMAPHORE
RCT
GC-dep. PMR ‘o,
?(,,h
3

MO 77 M3 77

ALORS

RCT

Early PMR

MO 34 M3 34

BACHELOR

RCT @

86/'/'0-;: . &i{ @

Early PMR
MO 33 M3 33

&

Top;
Early PMR °c,/,;>

MULTIPLEX ANALYSIS Luminex®
Inflammation: 16, sit-6r, 1L-1ra, PTX-3, YKL-40, Gal-3
(Neo)Angiogenesis: angpt 182, PDGF-AA, PDGF-

"’beb BB, VEGF, VEGF-R2

Cellular recruitment: cci2, ccis, ccz, cxci-10
Cellular activation: sco2s, scoies, spp-L1, FAP
Tissue remodeling: mmp1, MmP3, OPN, TIMP-

societe francaise

With a financial support from the French Rheumatology Society

® TOURS CHRU

UUUUUUUU DURS

université
de TOURS

SENEX
Cohort
Aged controls
MO 20

|
GPS
Cohort

GC-treated PMR
M3 20

D AN EE—

BRIDGE

| @ =
Rty Early PMR

; ¥,
* |"6 MO 23 M3 23

o
GRONINGEN

u";
NIUMEGEN

Sint Maartenskliniek

414 samples
24 markers

2 countries

4 centers




2. Five different patterns
HC
HC
: HC
1' Rellable data IL-6 in ELISA and LUMINEX
in the TENOR study HC
80
A strong correlation w0 e . _ HC X
between Multiplex and %g P<0.0001 o o
ELISA for the IL-6 g Early 3MGC  GCDep.
w T ™ 3. First candidate for predictive biomarker
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IL-6 MMP-3 ROC curve: ROC of MMP-3
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More results to come...



Designing future biomarker studies for GCA and PMR:
Points to consider

* Scientific question: what is the aim of the study
— Diagnosis
— Prognosis
* GCs or targeted drugs?
* Risk of complications

— Monitoring of disease activity / drug monitoring
* Relapse definition
* Biomarkers to chose
— One, more or many
— Based on pathogenesis
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Designing future biomarker studies for GCA and PMR:
Points to consider

e Choice of material
e Study population

— Treatment-naive?
— Controls: healthy, infection, look-alike

Physical functioning

— Study size

e Validation
— Splitting cohorts

100

HC

Score

50 | PMR

— Separate cohorts

 GCA and PMR patients deserve better!
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