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Immuninflammatorisk bindevaevssygdom

- diagnostiske aspekter

Fokusomrader:

1. Hvad kan man bruge Rheumafaktor (RF) / anti-CCP til?
- hvornar er den indiceret
- tolkning af resultat

- kan anti-CCP erstatte RF i almen praksis?

2. Hvad kan man bruge ANA til?
- hvornar er den indiceret
- tolkning af resultat

- kan ELISA-teknik erstatte immunflourescens?



Diagnostisk performance af RF / anti-CCP

 Det er sjaeldent, at diagnostiske tests be- eller afkraefter
sygdom.

 Oftest bruges et testresultat til at bestyrke (eller mindske)
klinikerens estimering af sandsynlighed for sygdom

« Hvordan kan kliniske laboratorier optimalt kommunikere
performance karakteristika af deres analyser?

Hvilke performance-parametre bliver oftest rapporteret pa en
given analyse?




Diagnostisk performance af lab-analyser

Sandt positive
Syge

Sensitivitet

Specificitet Sandt negative
Raske

Interessante parametre set fra et sundhedsgkonomisk synspunkt, idet de
angiver hvor mange korrekt og forkert diagnosticerede personer man far - f.eks.

ved indfgrelse af en screening.

Knapt sa interessante i forbindelse med en undersggelse af en konkret patient:

angiver "den omvendte" sandsynlighed: Hvis man er syg, hvad er sa
sandsynligheden for, at man findes positiv i testen.

Sens / spec ikke afhaengig af sygdommens preevalens




Diagnostisk performance af lab-analyser

Antal syge
Antal positive

Positiv prediktiv veerdi (PPV)

Negativ prediktiv veerdi (NPV) AAPtlal raskt_e
ntal negative

Angiver sandsynligheden for at en person med et positivt analysesvar
faktisk er syg (eller een med et negativt svar faktisk er rask)

PPV / NPV afhaengig af sygdommens praevalens




Diagnostisk performance af lab-analyser

Condition

Positive Negative .
o N False Positive — Pasitive predictive value
| Pasitive True Positive s [ it e ¥, True Positive
Test FLPE S ¥ Test outcome Positive
outcome Ealca Neaatine — Megative predictive value
\Negative Tupe | g i True Negative % ¥ True Negative
L e S | X Test outcome Negative
Sensitivity Specificity
|_ % True Positive |_ 3 True Negative

| T Condition Positive] T Condition Negative|

Ref: Wikipedia



Diagnostisk performance af lab-analyser

Opgave 1:

En diagnostisk test har en sensitivitet pa 95% og en specificitet pa 90%
Praevalensen af pageeldende sygdom er 2,5%
Hvad er sandsynligheden for at en person med abnormt (positivt) testresultat
faktisk har den pagaeldende sygdom?

a) Mindre end 10%

b) Omkring 20%

c) Omkring 50%

d) Omkring 90% ~ 75% af Klinikere

e) Ved ikke
Ref: Vermeersch, Bossuyt. Arch Intern Med 2010



Diagnostisk performance af lab-analyser

Sensitivitet pa 95% (hvor god testen er til at fange de personer, der har sygdommen)

Specificitet pa 90% (hvor god testen er til at identificere de raske)

Preevalens af pageeldende sygdom er 2,5%

Faositive
Test

outcome
Negative

Condition
ﬁasldetermined by "Gﬂld_standard”]
Positive Negative
0,95 x 2500 = 97500 - 87750 = 2375/ (2375 +
2375 9750 9750)= 0.20
2500 — 2375 = 97500 x 0.90 = 87750/
125 87750 (87750+125)= 0.99
2500 97500 100.000




Diagnostisk performance af lab-analyser

Laeger overestimerer sandsynlighed for sygdom ved et
positivt testresultat, nar den diagnostiske performance af en

analyse rapporteres med sensitivitet og specificitet.




Diagnostisk performance af lab-analyser

* Praediktive veerdier er mere informative end sensitivitet / specificitet

 Patienter er ikke ens:

Fru Jensen Fru Jorgensen

Treet Treet

Knaesmerter Morgenstivhed og symmetrisk ledhaevelse
RF-positiv RF-positiv

» Forskellig 'pre-test’ sandsynlighed for sygdommen rheumatoid
arthritis.



Diagnostisk performance af lab-analyser

Likelihood ratio (LR) af en analyse:

Sandsynlighed for positivt resultat hos syge

LR+ =
Sandsynlighed for samme positive resultat hos raske
Sensitivitet
LR+=
1 - specificitet
LR+=1.5 7?7

LR+ >10 LR-<0.1 veerdifuld test med betydelig klinisk signifikant forskel
ml pre- og post-test sandsynlighed for sygdom

LR+5-10 LR- 0.1-0.2 moderat signifikant forskel

LR+2-5 LR- 0.2-0.5 potentiel forskel

LR+ 1 test uden diagnostisk veerdi




Diagnostisk performance af lab-analyser

Fre-test Fost-test
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RF og anti-CCP i almen praksis

Praktiserende (PL) lzeger i DK: ~ 3400

Konsultationer per ar: ~ 25 mio

Kons. med musculo-skeletal symptomatologi (10-15%) per PL.:
700-1200/ ar.

RA incidens: 0,3 %. ==1700 nye tilfeelde/ar
RA incidens per PL: 0,6 / ar

RM: 1.300.000 indbyggere === 400 nye RA / ar
Der udfgres 20.000 RF-IgM / ar i» 280 sandt positive (=RA)
2800 falsk positive (= non-RA)

RH: 1.760.000 indbyggere == 530 nye RA / ar
Der udferes 53.000 RF-IgM / ar i» 370 sandt positive (=RA)
7345 falsk positive (= non-RA)




AEQZz-CoEoROmOET

Inflammatorisk oligo-/polyarthritis

Spondylitis ankylopoietica Psoriasis
(mb. Bechterew) artrit

Postinfektios reaktiv
artrit

Systemisk lupus
erythematosus

Slide lant af René Jstgard, Reumatologisk Afd, AUH



RF og anti-CCP i almen praksis

Rheumatoid arthritis (leddegigt)

* Preevalens 1% - ~ 50.000i DK ( ~ 3000 < 30 ar)
* Incidens 0,3 %o == 1700 nye tilfaelde/ar

° - ~ 3 .
Debut 40-60 ar (% %) Genetisk: HLA-DRB1*0101,*0401

Andre risiko-alleler

* Kronisk sygdom - multifaktoriel aetiologi { gakierier, virus ?

Rygning
e Autoantistof: RF / anti-CCP  Hormonale faktorer ?




Rheumatoid arthritis (leddegigt)

Symptomer uden for led:

Treethed

Feber

Gigtbetaendelse i sener og slimsaekke
Gigtknuder i underhud, lunger, gjne (noduli)
Hudsar (vasculitis)

Lungehindebetaendelse
Senehindebetaendelse

Sjogrens syndrom (~ 20%)



ndylitis

ankyloj oriasis
hterew; artrit
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RF og anti-CCP i almen praksi

er symptomgivende?

ge har symptomerne varet?
Varighed a> en time)?
Hvilke forhold forveerrer generne?
Almensymptomer?

Pavirkning af arbejdsevne?

Obijektivt:
Led-us:
Hvor mange led?

3 ) store?
O

Lednaere manifestationer? (ex. bursitis, muskelatrofi)
Ekstraartikulzere manifestationer?

Paraklinik:

SR / CRP, anti-CCP / RF, biokemi ig



RF og anti-CCP i almen praksis

Case 1

50-arig ¢

Treethed

Ledsmerter OE og UE gn 4-5 uger

Sveert ved at komme i gang om
morgenen - bedre op ad dagen.

Objektivt:

Symmetrisk arthritis med synovitis:
@mme, haevede MCP og PIP (n=5)

Case 2

39-arig ¢

Treethed

Ledsmerter OE og UE gn 5-6 uger

-varierende lokalisation.

Objektivt:

@mhed ved manipulation af kneeled,
handled, MCP og PIP (n=5)

Ingen ledhaevelse ( = +synovitis)

Paraklinisk:

CRP: 28 mg/l (< 8 mg/l)
RF-IgM: 50 IU/ml ( <20 1U/ml)
Anti-CCP: 35 U/ml (<7 U/ml)

Paraklinisk:

CRP: 7 mg/l (< 8 mg/l)

RF-IgM: 100 IU/ml ( <20 IU/ml)
Anti-CCP: 2 U/ml (<7 U/ml)




Rheumatoid arthritis (leddegigt)

Table 3 The 2010 American College of Rheumatology/European
League Against Rheumatism classification criteria for RA

Score

Target population (Who should be tested?): Patients who
1) have at least 1 joint with definite clinical synovitis (swelling)*
2) with the synovitis not better explained by another diseaset
Classification criteria for RA (score-based algorithm: add score of categories A-D;
a score of =6/10 is needed for classification of a patient as having definite RA)¥
A. Joint involvement3
1 large joint¥
2—10 large joints
1—3 small joints (with or without involvement of large joints)**
4—10 small joints (with or without involvement of large joints)
>10 joints (at least 1 small joint)tT
—Serology (at least 1 test result is needed for classification
Negative RF and negative ACPA
Low-positive RF or low-positive ACPA
High-positive RF or high-positive ACPA
C. Acute-phase reactants (at least T test result Is needed for classification)s8

LW = O

Normal CRP and normal ESR 0 0

Abnormal CRP or normal ESR 1 1
D. Duration of symptoms ¥

<b weeks 0

>b weeks 1




Rheumafaktorer

IgM-RF

lgM-antistof mod Fc-delen af IgG

EliA
Sensitivitet: ~70%
Specificitet: 85%

Koncentration afspejler ikke sygdomsaktivitet

Sygdom IgM-RF +
Rheumatoid arthritis ~ 70%
Primaert Sjogrens syndrom ~ 70%

Subakut kutan LE

Ikke specifik for RA pe

MCTD

~ 70%

SLE

~ 20%

Andet (infektion,malignitet,raske) 5-70%




Rheumafaktorer - isotyper

RA population (N = 137).

H IgM(+)IgG(+)IgA(+); 44% (35-53)

lgeM(+)IgG(-)IgA(+); 22% (14-30)

lgM(+)1gG(-)IgA(-); 12% (7-19)
B IgM(-)IgG(-)IgA(-); 20% (14-28)
B Other; 2% (0-5)

(95% Cl)

Jaskowsky et al. Relationship between rheumatoid factor isotypes and IgG anti-
cyclic citrullinated peptide antibodies. J Rheum 2010




Anti-CCP og Rheumatoid Arthritis (RA)

Antistoffer mod cyklisk citrullineret peptid

o o
A AN AN
_\L PAD I
NH Ca2+ NH
H1N+‘J“NH2 O"’L‘NHI
Peptidylarginine Peptidylcitrulline

« Citrullinerede proteiner pavist i synovium i inflammerede led (ej specifikt for RA)

RA vs non-RA
Sensitivitet: 70%
Specificitet: > 95%

Sygdom Anti-CCP+
Rheumatoid arthritis ~ 70%
Sjogrens syndrom ~10 %
(sekundeer?)

SLE (RA/SLE-overlap?) ~15 %
Psoriasis arthritis ~10 %
Raske <1%




Anti-CCP, RF og Rheumatoid Arthritis (RA)

Anti-CCP / RF til prediktion af RA:

Table 1. Presence of anti-CCP antibodies and IgG, IgM, and IgA
RFsin 83 RA pre-patients, 67 patients with early RA, and 382 matched
control subjects*

No. (%) of — No.(%)of RA  No. (%) ofearly ;10 3 ppy and NPV for anti-CCP antibodies and IgM, IgG, and

. control 5}“?13“5 H U RA patients IgA RFs in 98 blood samples from 83 RA pre-patients at 3 different
Antibody (n = 382) (n = 83) (n = 67) probability estimates®
Anti-CCP 7(1.8) 28(33.7) 47 (70.1) Population-
Sty £ (1) (154) 2 004 Pretest Calculated }bascd
IgM-RF 23 (6.0 16 (19.3 49 (73.1
]EA—RF 21 ES :}:: 28 E'ﬂ.?}i 47 E?'L; 1% probability hypothetical calculated
- L : of 20% for  frequency of frequency of
this study 8% 1%
Antibody PPV NPV PPV NPV PPV NPV
Anti-CCP 82 86 62 94 16 99
[gM-RF 52 83 27 93 4 99
1gG-RF 47 82 23 03 3 99
IgA-RF 65 85 38 04 7 99

Anti-CCP + IgM-RF 83 82 63 93 16 99
Anti-CCP + IgG-RF 83 82 63 93 17 95
Anti-CCP + IgA-RF 87 83 70 94 22 )

* Rheumatoid arthritis (RA) pre-patients were those whose blood
samples were obtained before the onset of any RA symptoms. The
positive predictive value (PPV) and the negative predictive value
(NPV) were calculated according to a 209 pretest probability of RA
for this study. Values are percentages. Anti-CCP = anti—cyclic citrul-
linated peptide antibody; RF = rheumatoid factor.

RANTAPAA -DAHLQVIST ET AL. Arthritis Rheum 2003



Anti-CCP / RF

Meta-analyse:

Rheumatoid arthritis (RA)

Kan vi gare det mere informativt ?
Anti-CCP: sensitivitet 67% for RA

specificitet 95% for RA

RF: sensitivitet 69% for RA
specificitet 85% for RA

l

0,67
Anti-CCP, LR+ = =13
1 - 0,95
0,69
RF, LR+ = = 4,6
1-0,85

Nishimura K. Ann Intern Med 2007



Anti-CCP / RF

298 patienter

*Rheumatoid arthritis patienter (n=85) *Anti-CCP: EliA/ImmunoCap (7 U/mL)
-45 tidlig RA
40 etableret RA *RF: nephelometry, Immage, Beckman-

Coulter (20 1U/mL)

*Diseased controls (n=165), including:
—Psoriasis arthritis
—Andre bindeveaevssygdomme
—QOrganspecifik autoimmun sygdom

Fortlabende patienter (n=48)
-16 RA

Bossuyt. Ann Rheum Dis February 2009



Anti-CCP / RF

Table 1 Sensitivity and specificity (and the 95% confidence intervals)
for a number of selected cut-off values for anti-cyclic citrullinated peptide
(CCP) and rheumatoid factor (RF)

Cut-off value Sensitivity (% Specificity (%)
Anti-CCP 7 units/ml 77.5 (68.1-85.1) 95.9 (92.1-98.0)
Anti-CCP 25 units/ml 70.6 (60.7-72.2) 97.4 (94.1-99.2)
RF 20 IU/ml 67.5 (57.7-76.6) 716.6 (70.0-82.3)
RF 100 IU/ml 45.1 (35.2-55.3) 87.8 (82.3-92.0)
RF 300 IU/ml 24.5 (16.5-34.0) 94.9 (90.8-97.5)
1 30
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Bossuyt. Ann Rheum Dis February 2009
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Bossuyt. Ann Rheum Dis February 2009




Anti-CCP2
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(0.16=0.28)
(0.31-0.58)
(0,38-0,56)
(0.13-0.31)
(0,22=0,34)
(0.32-0.62)
(0,09=0,24)
(0.25-0.35)
{0,16=0,39)
(0.51-0.71)
(0,31-0.63)
(0.41-0.57)
(0,05=0,20)
(0.18-0.35)
(0,18=0,51)
(0.34-0.48)
(0.34-0.93)
(0.13-0.31)
(0.00-0.21)
(0.13-0.46)
(0.39-0.52)
{0.29-0.45)
(0.38-0.90)
(0,31-0.43)
(0.21-0.26)
(0,56=0,71)
(0.29-0.49)
(0,21=0,44)
(0.11-0.17)
(0,27-0.38)

(0,.28=0,39)
(0.27-0.67)
(0,18=0,51)
(0.38-0.60)
(0.56=0.75)
(0.55-0.71)
(0.35=0.61)

Review: Anti-CCP and RF for Diagnosis of Rheumatoid Arthritis. Ann Intern Med 2007



Anti-CCP, RF og Rheumatoid Arthritis (RA)

Prognostisk betydning af dobbeltpositive (anti-CCP+ og RF+)

Eksperimentelle data understotter hypotesen om, at RF pavirker den
immunologiske proces / patogenicitet ved ACPA-immunkomplekser:

« Tilstedeveerelse af IgM-RF gger kapaciteten af ACPA immun-
kompleksers evne til stimulation af cytokinproduktion i makrofager.

» Dobbelt-positive undergrupper udviser hgjere sygdomsaktivitet samt
hajere niveauer af C-reaktivt protein

Sokolove et al. Rheumatoid factor as a potentiator of anti-citrullinated protein antibody mediated
inflammation in rheumatoid arthritis. Arthritis Rheumatol 2014

Laurent et al. IgM rheumatoid factor amplifies the inflammatory response of macrophages induced by the rheumatoid arthritis-
specific immune complexes containing anticitrullinated protein antibodies. Ann Rheum Dis 2015




Anti-CCP, RF og Juvenil idiopatisk arthritis (JIA)

Oligoarticular JIA

Polyarticular JIA

Percent of JIA patients

JIA: j::
. arthritis Joints

Fever, rash, lymphadenopathy,

Polyarthritis

- Oligoarthritis (persistent & extended)| o>
- Enthesitis-relateret arthritis Laboratory abmormalities
* Psoriasis arthritis - Leukooytoss

- Anemia
- Elevated ESR
- AMA
KliniSk diagnose! - Rheumnatoid factor

- Elevated ferritin
Destructive arthritis
Response to methotrexate

Response to bhiologic drugs

a0
F=M
Peak 2 to 3 years, rare =10

Large joints, but rarely hips

Mo

20%, most common in patients who are AR
positive

Mo

Mo

rild

Low titer camman
Absent

Mo

Rare

Excellent

Excellent to TNF inhibitors and IL-6 inhibitors
{although not commonly used)

Poor to IL-1 inhibitors

30 to 40

F=M

Feaks 2to 5, 10to 14 years

Any, usually symmetrical and rare to start in
hips

Mo

Less frequently seen than in cligoarticular
J1A

Mo

Mild

Mild

Low titer comimon in younger

10 to 20% in those =10 years

Mild

=50%

Excellent

Excellent to THF inhibitors and IL-6 inhibitors
Poor to IL-1 inhibitors

Table 3 RF/ACPA proportions and characteristics

Ref: UpToDate

Controls Cases
N (%) CCP titer RF titer N (%) \QCP titer RF titer Onset Age Joints at onset ESR at onset
RF lgM — ACPA 1gG - 45 (90) 39 6.5 272 (814) 0 6 5.3 2 19
RF IgM + ACPA IgG - 4 (8) 25 31 14 (4.2) 0 475 8.0 45 28
RF IgM — ACPA 1gG + 1(2) 185 0 23 (6.9) 27 3 46 3 26
RF IgM + ACPA IgG + 0 (0) - o 25 (7.5) 358 137 [ 0 8 22

There were 50 controls and 334 cases. Titers refer to median ualuwm‘erence to RF-/CCP + control where it refers to the actual value. Onset age,

joints at onset and ESR at onset are median values.

Tebo et al. Pediatr Rheumatol Online J. 2012




RF og anti-CCP i almen praksis

Praktiserende (PL) laeger i DK: ~ 3400
Konsultationer per ar: ~ 25 mio
Kons. med musculo-skeletal symptomatologi (10-15%) per PL.:

700-1200 / ar.

RA incidens: 0,3 %, === 1700 nye tilfeelde/ar
RA incidens per PL: 0,6 / ar

RH: 1.760.000 indbyggere === 530 nye RA / ar
Der udfgres 53.000 RF-IgM / ar i» 370 sandt positive (=RA)
7345 falsk positive (= non-RA)

Der udfgres 26.200 anti-CCP / ar T 370 sandt positive (=RA)
775 falsk positive (= non-RA)




RF og/eller anti-CCP i1 almen praksis

Konklusioner:

'Screening’ med RF / anti-CCP hos pt’er med uspecifik musculo-
skeletal symptomatologi medfgrer mange ‘falsk’ positive ===
bekymring, yderligere udredning, henvisning til specialist, mm.

Ved etableret sygdom:
Anti-CCP og RF har samme sensitivitet, men anti-CCP har langt
hgjere specificitet.

| en population med lav pre-test sandsynlighed for sygdom, bar
en analyse med hgjere specificitet anvendes = anti-CCP

Hos en patient med hgjere pre-test sandsynlighed for RA
(= 2 ACR kriterier) == anti-CCP + RF



