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No6oog amré evarrofeon

KPUOTAAAWYV TTUpOPWOoPopikou acBeoTiou (CPPD)

2T0 TTAPEABOV XpnoIuoTToIoUVTAV 0 OPOC WEUDOOUPIKN apBpitida

Ann. rheum. Dis. (1963), 22, 142.

CHONDROCALCINOSIS ARTICULARIS
SECTION 1. CLINICAL AND RADIOLOGICAL STUDY

BY

D. ZITNAN anp §. SIT’AJ

From the Research Institute of Rheumatic Diseases, Piest’any, Czechoslovakia

Radiological Analysis

X rays revealed multiple pathognomonic calci-
fication of hyaline and fibrous cartilage. A dense,
narrow band closely followed the contour of the
epiphysis. The distribution of the calcification of

Ann K. Rosenthal, N Engl J Med. 2016 June 30



NOoo¢ atrd evatrobeon

KPUOTAAAWYV TTUpopwao@opikou aoBeoTtiou (CPPD)

ATT0didETaI O€ EVATTOBEDT KPUOTAAAWY TTUPOPWOPOPIKOU QOBECTIOU OTIC
apPBPWOEIC KOl OE TTAPAKEINEVOUC I0TOUG

v ACGUUTITWHATIKN

v" KAIviké ouvdpopo ogeiag ) xpoviag apBpitidag

EmimroAaouoc : 4-7% Tou TTANBUCoOU o EupwTrn kal USA
2UvABwc¢ o€ >60 eTwyv

3" 1o ouxvi aitia pAeyuovwdoug apbpiTidag

2uUvnBEoTEPN EVTOTTION: YOVATO, TPIYWVIKOG OUVOECHOC KAPTTOU,
vyAnvoBpaxiovia dpBpwaon.
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Figure 2 Prevalence of knee chondrocalcinosis by age and gender
(data obtained from Felson et al 1989"7).

W Zhang, Ann Rheum Dis 2011,;70:563-570



[MaBoyéveia TNS vOoou

O oxnuaTIopoC TV KPUOTAANWYV EeKIvael oTov apBpikd XOvOpo OTnNV £CWKUTTAPIA
BepéANIO ouaia KOVTA OTNV ETTIPAVEIQ TWV XOVOPOKUTTAPWV.
21ravia epeavidovral kpuoTtaAlol CPP o€ 10ToUG TTou eV TTEPIEXOUV XOVOPO

2ZXETICETAI JE AUENUEVN TTAPAYWYI] TTUPOPWTPOPIKOU

atrd ToV apBPIKO XOVOPO WE ATTOTEAEOUA UTTEPKOPETHO TOTTIKG attd CPP
Kal TEAIKG oxnuaTiopd Kal evatréBeon kpuoTaAAwv CPP

XovopokUTTapo = Bacikd KUTTAPO YIa TRV TTapaywyr TTupo@wao@opikou (PPi)

Anuioupyeital atrd e€wkuTTdplo ATP
KpuoTtaAAlog = ouutrAoko PPi ye ao€oTio

Ann K. Rosenthal, N Engl J Med. 2016 June 30



[MaBoyéveia TNS vOoou

MapdyovTeg TTOU TTPOKAAOUV AUENaON ETITTEOWY TTUPOPWOPOPIKOU OTOV XOVOPO
oUuuBA&AAouv oTnVv evaTtoBeon KpuoTdAAwv CPP

> YmepdpaoTnpidtnta evCuuwy (11X ENPP1 ectonucleotide pyrophosphatase 1)
TTOU KaTaAuouv Tnv udpoAuan Tou e€wKUTTApIou ATP og avopyavo TTUpopuaoPopIko

» POAog ANKH protein

AlapepBpavikni Tpwreivn , loxupd ekppalduevn oTa XovopoKUTTapa

Apa WG METAPOPEDAC I KAl WS PUBUIOTAG TNG METAPOPACS TTUPOPWOPOpIKoU | ATP
Augnon tn¢ dpaoTnpidTnTac TNG ANKH cuuBAaAlAel oTo oxnUATIONO aAdTwyV

» ALP, augnTikoi TTapAayovTeg, KUTTAPOKIVEG = PUBUIOTIKOI TTapdayovTeg emITEdwV PPi

Ann K. Rosenthal, N Engl J Med. 2016 June 30



FIBROCARTILAGE
OR HYALINE A Extracellular ATP and B Extracellular Factors That

CARTILAGE PP, Modulators Modulate Crystal For
2 IGE( amCallagan.
L IGF-1 1 Collagen 2
1 Retinoic acid L Proteoglycans
1 Thyroxine 1 Osteopontin
t Interleukin-18 1 Transglutaminase

1 Ascorbate

1 P2X purinergic receptor
agonists

1 Hypotonic stress

Cartilage Degeneration

i Crystals

CHONDROCYTE

SYNOVIAL
SPACE

Alkaline

Inflammasome Formation
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Ann K. Rosenthal, N Engl J Med. 2016 June 30



[MaBoyévela TG vooou

O1 KpUOTAAAOI TTUPOPWOPOPIKOU acBeaTiou TTAYOUV TNV I0TIKA BAABN ME TTOAAATTAOUC

MNXaVvIoHOUG
A. IpoKANonN PAEyUOVAC HEOW

1. Evepyotroinong OTOIXEIWV TOU PAEYUOOWUATOG

2. Anuioupywvtag NETs (neutrophil extracellular traps)
B. AtreuBeiag kataoTpo@ikry 0pdon o€ XovOPOKUTTAPA KAl UMEVOKUTTAPA MECW TNG
TTAPAYWYNG METAAAOTTPWTEIVACWYV Kal TTPOCTAYAQVIIVWV

€D P ANKH #
e e )

Matrix
metalloproteinase
and prostaglandin E,

Ann K. Rosenthal, N Engl J Med. 2016 June 30



Mapayovteg KIvOUVOU Kal OXETICOMEVES KATAOTACEIG

NMapdyovTteg KIVOUVoOU

O MeydAn nAikia !!

~ 50% Twv acBevwyv >80 €Twv €xouv XovopaoBEoTwaon OTIC a/a
[Mponyouuevog TpauuaTIoONOGS A ETTENROON

OcoTeoapBpiTIdQ

Hypophosphatasia
Hyperparathyroidism
Hemochromatosis
Hypomagnesemia

O Oooo0o0 OO0

5%: ouvUTTapEn KPUOTAAAWY TTUPOPWOPOPIKOU PE KPUOTAAAOUC OUPIKOU OVOVATPiou

Table 37.1 Medical and surgical procedures known to trigger CPPD
flares

Arthroscopy

Intra-articular administration of hyaluronan

Parathyroid surgery for hyperparathyroidism

Parenteral administration of granulocyte colony stimulating factor
(G-CSF)

Bisphosphonates

Ann K. Rosenthal, N Engl J Med. 2016 June 30



Mapayovteg KIvOUVOU Kal OXETICOMEVES KATAOTACEIG

ETTi eppdviong CPPD o€ dropo nAikiag <60 eTwv gival OKOTTIMO va Yivel EAEYXOG
yia JETABOAIKO voonua yiati n apBpitida Ytropei va gival 10 apxIKO CUNTITWHA

2idNpog, Tpaveeppivn
—J Peppitivn
— AcoBeoTio, P, Mg opou

= ALP
= PTH

TSH

Ann K. Rosenthal, N Engl J Med. 2016 June 30



Oikoyeviig CPPD

‘EXOouV Kataypagei TTEPITITWOEIG ENPAVIONS TTPOWPENG N KAl
eKTETAPEVNG TTPOo0BoARC atrd CPPD oTta aroua idla oIkoyEvelag.

HAIKia <60 sTwv

[CEVETIKOI TTAPAYOVTEG-PETAANAAEEIG

 CCAL2 locus on chromosome 5p (QUTOCWHMIKOC ETTIKPATWY TUTTOG)
« CCAL1 locus on chromosome 8

« TNFRSF11B (osteoprotegerin) gene

Ann K. Rosenthal, N Engl J Med. 2016 June 30



KAIVIKEG HOPPEG

European League Against Rheumatism
recommendations for calcium pyrophosphate
deposition. Part |: terminology and diagnosis

Asymptomatic CPPD
CPPD with no apparent clinical consequence. This may be isolated

CC, or OA with CC. Often this is identified incidentally following
imaging for other reasons.

OA with CPPD
CPPD in a joint that also shows changes of OA, on imaging or

histological examination.

Acute CPP crystal arthritis
acute onset, self-limiting synovitis with CPPD (replacing the term
‘pseudogout’).

Chronic CPP crystal inflammatory arthritis
chronic inflammatory arthritis associated with CPPD.

CC: cartilage calcification, identified by imaging or histological examination

W Zhang, Ann Rheum Dis 2011,;70:563-570



XovopaoBéoTwon

ACUUTTTWHATIKE evaTtOBe0n KPpUoTAAAWY CPP
H evatrdBeon eival (cuvhBwe) opaTtr akTIVOAOYIKA




Oc¢eia apBpiTida atrdé kpuoTdAAoug CPP

AlQvidiag Evapéng povo ) oAlyoapBpiTida

‘EvTovo dAyocg kal onueia @AeypovAc (oidnua, epuBpdtnta, BepudtnTa)
00: o&eia oupikn | onTITIKI apBpiTiIda
2UOTNPATIKA CUNTITWHOTA (TTUPETOG, KAKOoUXia)

EvroTtTiotIC
[[6vaTto (>50%)
[MXK, wuol, MNAK, aykwveg, MKO

Ala@opd atrd oupik apBpiTiIda
1.27a010KN €CEAIEN CUUTITWHATWY
2.MeyaAuTtepn O1dpkela >1-2 eBOouadeg



Xpovia pAeyuovwodng ToAuapBpitida

Moiadel pe PA

PAeypovwdng, un diappwrtiki apbpiTida
2 UMMETPIKI EVTOTTION

Me ouvod0 TTpwivr) OUCKAPYIa

RF (+) :10%

AoBeveic ue yakpoxpovn PA utropei va avatrtu¢ouv CPPD
(deutepoTrabric OA, nAikia)




OoTeoapBpiTida pe CPPD

H ouxvdtepn popen
O1 aocBeveic pe OA €xouv 31TAacio Kivouvo va £xouv CPPD

Xpovia cCuuTITwhatoloyia + eEAPOEIC
PAeypovwdeg aAyocg + oidnua, epuBpdTnNTa, dUCKAUYIO
‘EvTova eKQUAIOTIKA OToIXEIO (00TEOPUTA, KUOTEIC)

Evtomon
Katd yovu dpBpwaon (ouvnBEoTepn EVIOTTION)
aykwvag, YAnvoBpaxiévio¢ apBpwaon (atutreg BEocig yia pepgovwpévn OA)

W Zhang, Ann Rheum Dis 2011,;70:563-570



[TpooBoA} OTTOVOUAIKNGC OTAANG

« Auokapyia +/-aykuAwon (AS ) DISH like) cuvhABw¢ oTnv oIKoyevr Hop®r)

EvammdéBeon KpuoTAAAwV
o wWXPO ouvdeopo otnv AM22 i oTTioBI0 ETTIUNAKN CUVOEOHO
—  MueglotraBeia, 21TovOUAIKA OTEVWON

Crowned dens syndrome

2TTAVIO aAAG coBapd

‘EvTovo, o&u Tmovo o AM22
Aucokapyia wuikng (wvng kar AM22
MupeTog

Augnuévol OEIKTEC PAEYUOVIG
EvaméBeon kpuoTdAAwv CPP oTtnv
atAavtoacovikr) Gpbpwaon

AA: PMR, GCA, unviyyitida, 21TA




AIQyVvWOTIKN | EKKEVWTIKA TTAPAKEVTNON YIA TNV
aveupeon KPUoTAAwv CCP o1o apBpikd uypd

CPP kpuoTaAlol eAeUBepOI 1 KOl pAYOKUTTAPWHPEVOI JE AOBEVH
BeTIKN) OITTAODIOBAACTIKOTNTA OTO TTOAWMEVO QWG

O1 KpUOTOANOI UTTOPEI VO PaAYOKUTTAPWOOoUV aTTd
-OUQETEPOPIAT

-KUTTOpa apBpIikou upéva

ApBpIkd uypd

WBC > 2000/mm3 , kaB’ utrepoxri PMNs
21NV oceia apBpiTida

> WBC 30-50000/ mm3 (90%PMNSs)




€

XaPAKTNPIOTIKEC AANAYEC OTO XPWHA TWV KPUCTAAAWY O€ aXEan PE TN 00N WTOC
« MrtrAe étav gival TTapaAAnAol he Tov dgova
« Kitpivol étav gival kabetol



Ailayvwon

OAol o1 BeTIkG dITTA0dI0BAACTIKOI KPpUOTAAAOI 0TO apBPIKO UYpPO dev gival
KpuoTaAAol TTupopwopopikou acPBeoTiou!!!

Mimics of CPPD crystals

Glucocorticoid crystals Talc crystals




AKTIVOAOYIKG eupnuaTta

e 2TIKTEC YPOAUMOEIDEIGC OKIAOEIS OE XOVOPO
(yovaro, 10xio, NBIK ocUheuUon, TPIYWVIKOS OUVOECHOC KAPTTOU, 2.2)
« EvamoBéoeic o€ apBpikd BUAAKO KAl TEVOVTEC




AKTIVOAOYIKA EUupAMaTa

EKQUAIOTIKEG aAAoIwoEIg
AkOua K ETTi aTTOUCIOC AOPECTWOEWY O€ apBPIKS XOvOpPOo

YTTOXOVOPIVEG KUOTEIG

2XNMUATIONOG 0OTEOPUTWV

Pri¢n apBpikou xévopou

EuprjuaTta agopouv apBpwaoelg TTou ouvhBwcg dev TTpoaBaAlovTal atrd OA

MK® apOpwoeig
Squared-off bone ends and hook-like osteophytes



AKTIVOAOYIKA EUupAMaTa




O¢epartreia

» 2& avtiBeon Ye TNV oupik apBPITIdA (UTTOOUPIXAIMIKE) aywyr}), OEV UTTAPXOUV

aVvTiOTOIXEC BepaTTEiEC TTOU Va TTEPIOPICOUV TNV evaTtoBeon ahdTwyv CPP.

» H aywyr TTou XpnOIUOTTOIEITAI ETTITUYXAVEI TOV TTEPIOPICHO TNG PAEYHOVWOOUG ATTAVTNONG

KAl TNG £VTAONG TWV CUMTITWHATWV.

» EKTOC a1mdé QapUAKEUTIKI) aywyn €ival Xpriolyn N ouvtnenTiKn aQvTIMETWTTION
(Trx.TTOy0BEpaTTEia)

>  AVTIUETWTTION UTTOKEINEVNG METAPBOAIKNC dlaTapaxnc.

Table 2 LOE and SOR: order according to topic (general, acute attacks, prophylaxis and chronic CPPD management)

No Proposition LOE SOR(95% CI)

1 Optimal treatment of CPPD requires both non-pharmacological and pharmacological modalities and should be tailored according to: v 93 (85 to 100)
Clinical features (isolated CC, acute, chronic CPP crystal inflammatory arthritis, OA with CPPD)
General risk factors (age, comorbidities)
The presence of a predisposing metabolic disorder

2 For acute CPP crystal arthritis, optimal and safe treatment comprises application of ice or cool packs, temporary rest, joint aspiration and lla—IV 95 (92 to 98)
intra-articular injection of long-acting GCS. For many patients these approaches alone may be sufficient

3 Both oral NSAID (with yastroprotective treatment if indicated) and low-dose oral colchicine {ey, 0.5 my up to 3—4 times a day with or Ib-llb 79 (66 to 91)
without an initial dose of 1 my) are effective systemic treatments for acute CPP crystal arthritis, although their use is often limited by
toxicity and comorbidity, especially in the older patient

4 A short tapering course of oral GCS, or parenteral GCS or ACTH, may be effective for acute CPP crystal arthritis that is not amenable to [I[l]} 87 (76 to 97)
intra-articular GCS injection and are alternatives to colchicine and/or NSAID

5 Prophylaxis against frequent recurrent acute CPP crystal arthritis can be achieved with low-dose oral colchicine (2g, 0.5-1 my daily) or b1V 81 (70 to 92)
low-dose oral NSAID (with gastroprotective treatment if indicated)

6 The management objectives and treatment options for patients with OA and CPPD are the same as those for OA without CPPD la 84 (74 to 94)

7 For chronic CPP crystal inflammatory arthritis, pharmacological options in order of preference are oral NSAID (plus yastroprotective Ib-IV 79 (67 to 91)
treatment if indicated) and/or colchicine (0.5-1.0 my daily), low-dose corticosteroid, methotrexate and hydroxychloroquine

B If detected, associated conditions such as hyperparathyroidism, haemochromatosis or hypomagnesaemia should be treated Ib 89 (81 to 98)

9 Currently, no treatment modifies CPP crystal formation or dissolution and no treatment is required for asymptomatic CC v 90 (83 to 97)

W Zhang, Ann Rheum Dis 2011,70:571-575
Parperis K, Rosenthal AK. Semin Arthritis Rheum. 2021
Stack J., McCarthy G .Best Pract Res Clin Rheumatol 2021 Dec



O¢epartreia- Oceia ApBpiTida

A) Zg apBpiTida < 2 apBpwoewv
- EvOoapBpIkd KOPTIKOOTEPOEION
- 2€ aTroTuia ia otepocldwy : MZAD, koAxIKivn, oTtepoeidr) PO

B) zs apepI’Tléa >2 Gpepd)o-ng Is joint amenable to intraarticular

injection of glucocorticoid?

-MZAD yia 5-7 nuEPEC 1
-KoAxIKivn T )

S: 1,2mg Tnv TpwTn Hépa, 0,6x2/d oTn oUVEXEID Tf e
- I_I pgéVICOAO’Vﬂ glucocorticoid |
30-50mg oTtadiaka peioupevn yia 10-14d i o
Jitwitvi NoAID fasiles
Yes No
\

Is treatment with
prednisone
feasible?

— L

Yes No
' '

Treat with Treat with pain

prednisone medications or

interleukin-18
inhibitors

or joint lavage

Treat with NSAID

Ann K. Rosenthal, N Engl J Med. 2016 June 30



O¢epartreia- Xpovia ApBpiTida

Is joint amenable to intraarticular
injection of glucocorticoid?

Yes No
1 1
Treat with Is treatment with
intraarticular colchicine feasible?
injection of
glucoco rticoid
Yes No
| |
z z e . 7 ith ]
Movo 1} oAiyoapBpiTida : evooapBpikd T, | | e

0.6-1.2 mg/;ﬁay

OTEPOEION

KoAxIKivn : peiwon Twv eEApoEwV e [
MEAD S || e
KopTIKOOTEPOEION 0€ XOUNAEC DOOEIC *f‘ﬁ
DMARDS s -
HCQ, MTX R
IL 1B inh g | "
anti-IL6 o
% MiKpég TuXaloTTOINUEVEG PENETEG, case | [T
reports, Case series % o ﬁ

Treatment failure

L

Ann K. Rosenthal, N Engl J Med. 2016 June 30



2UMTTEPOOHATIKA

* Hvboocg atrd evatrdbeon KpUuoTAAAWY TTUPOPWOPOPIKOU acPBeaTiou ival n 3N

TTI0 oUXVh aiTia apBpiTiIdag Kal eppaviceTal o€ NAIKiEG >60 eTwv.

« XapakTnpiletal amrd augnuEvn TTapaywyr TTUPOPWO@OpPIKOU atrd Ta XovOoKUTTapad

KAl OXNUATIONO KPUOTAAAWY TTOU EVATTOTIBEVTAI OTOV apOPIKO XOVOPO KAl O€ TTAPAKEIMEVOUG
I0TOUG TNGS ApBpwong.

* Mrropei va gival aguPTITWPATIKA aAAG Kal va TTapouciAdeTal e KAIVIKO aUuvOpouo

o&eiag n xpoéviag apbpiTidag, pe Jovo/oAiyo i TTOAUapPBpIKY evTOTTION.

«  XapakTnploTIKO dlayvwaoTIKO oToixeio gival n aveupeon CPP KpuoTaAAwvV

ME aoBevr BeTIK dITTAOOIAOAACTIKOTNTA OTO TTOAWNEVO WS OTO aPBPIKO UYPO, OTTWG ETTIONG Kal
N TTAPOUCIia OTIKTAC YPAMMOEIDOUC OKiaong aTo XOvOpo OTnV a/a.

e OegpatreuTiKA , OTAV TTPOKEITAI VIO MOVO 1] OAlyoapBpIk TTpocBoA cucTAveTal WS 1M ypaPuUNS
QVTIMETWTTION N €vO0APOPIKA £YXUOTN KOPTIKOOTEPOEIOWV.

2710 OepaTreuTIKO aAYyOPIBUO £€xouv BE0N Ta KOPTIKOOTEPOEION aTTd Tou oTOMATOC, Ta MZAD Kal

N KOAxIKivn. Ta dedopéva yia Tn XpHon avoooTpoTToTToINTIKWY gapudkwy (HCQ, MTX, antilL6,
antilL1B) eival oxeTIK& evOAPPUVTIKA WOTOOO TTPOEPYOVTAl ATTO UIKPEC OEIPEC aoBevwy N case
reports avadeikvuovTag TNV avVAyKn VIO TTEPAITEPW £PEUVA OTO GUYKEKPIMEVO TOUEQ.



#ACR22

Classification of Patients as
“Calcium Pyrophosphate Deposition Disease”
[ .

“CPPD Disease”

YES

Exclusion Absolute Relative ?meets
Crltena Crlterla Criteria “Threshold”

NO

Entry YES
Criterion

CPPD Classification Criteria

Framework

Iltems can be scored if they were ever present.

*Draft* ACR/EULAR CPPD Classification Criteria

AMERICAN COLLEGE
o RHEUMATOLOGY

If a patient fulfills >1 item in a given domain, only the highest weighted item will be

scored.

Imaging of at least one symptomatic joint by conventional radiograph, ultrasound,
CT, or DECT is required to be considered for classification if sufficient criteria are
not met.

Not “CPPD Disease”

An individual is classified as CPPD disease if the entry criterion is met, exclusion
criteria are not met, and either (1) at least one sufficient criterion is fulfilled or (2)

AMERICAN COLLEGE
o RHEUMATOLOGY

CPPD Classification Criteria
Framework

the additive criteria score is greater than or equal to the threshold score.

Scored part

AMERICAN COLLEGE
o RHEUMATOLOGY

#

CPPD disease classification criteria

Domains and levels

The CPPD classification criteria should be_gplled in the following order: PN saeatoReE at i VRS R synovialfluldcrystal analyals froma symproRaticioint
1. Entry criterion: Ever had at least one episode of joint pain, swelling, or <60years | 0 CPP crystals absent on 2 occasions | -7
tenderness.* ; : >60years | 4 CPP crystals absent on 1 occasion | -1
. 5 3 & z |-} Time-course and symptoms of inflammatory arthritis Not performed | 0
2. Absolute exclusion criteria: All symptoms are more likely explained by an No persistent or typical inflammatory arthritis | 0 | [MOA of hand/wrist on imaging
alternate condition (such as rheumatoid arthritis, gout, psoriatic arthritis, Persistent inflammatory arthritis | 9 None of the following findings or no imaging | 0
iti 1 typical episode | 12 Bilateral radio-carpal joints | 2
osteoal.'tfjr itis, eEC-) : . . . More than1 typical eplsoda: |16 >2 of STT OA without 1% CMCJ OA; 2™ or 3 MCPJ OA | 7
3. Sufficient criteria: 1. Crowned dens syndrome‘ or2. Synowal fluid anaIySIS [sSites of typical episode(s) of inflammatory arthritis [fimaging evidence of CPPD in symptomatic joint(s)
demonstrating CPP crystals in a joint with swelling, tenderness or pain** LtMIRERES one.onUS (T OEDECTIla4seht ot CRIGR ot perforied) UEY
A e St . No typical episode(s) | 0 None on CR (and US, CT, DECT not performed) | 0
* In a peripheral joint or axial joint such as C1/C2 in the case of crowned dens syndrome loint(s) other than wrist, knee or 15 MTPJ. || 5 Present on either CR, US, CT, or DECT | 16
. ) e . . . i Number of peripheral joints with evid f CPPD
* Crowned dens syndrome is defined by clinical & imaging features, both of which must be fr:':; g i;:;inegr;oz:ﬁfv reer;a:z;:sz :'f' sv:\‘gt::: 2 S
present [l Related metabolic diseases None | 0
; e g 2o i - 1| 16
** Sufficient criteria are also met if CPP crystals are demonstrated in histopathology of joint Pr:s‘:: g 2255
tissue, provided the patient is eligible for classification, i.e., does not already meet the >4 | 25

exclusion criteria. °

*Items can be scored if they were ever present. If a patient fulfills >1

item in a domain, only the highest weighted item is to be scored.




