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Definice CAPS

* Katastroficky antifosfolipidovy syndrom (CAPS) je
raritni autoimunitni zivot ohrozujici onemocneéni
charakterizované disseminovanou intravaskularni
trombotizaci “thrombotic storm” rezultujici v
multiorganoveé selhani.

* Typicky jde o akutni trombotickou mikroangiopatii
postihujici cévy stredniho a malého kalibru
(postizeni cév velkého kalibru je mozné)

* umrti v 50 % pripadu na multiorgdnové selhani
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Antifosfolipidovy syndrom (APS)

* APS je autoimunitni onemocnéni charakterizované
arteridlni a/nebo zilni trombdzou spojenou s
antifosfolipidovymi protilatkami.

- lupusové antikoagulans
- antikardiolipinové protilatky IgG a IgM
- anti- B2-glykoprotein | (B2GPI) protilatky
IgG, IgM
* incidence APS 5/100 000
* prevalence APS 40-50/100 000



Vztah CAPS a APS

* CAPS definovan jako akcelerovana forma APS
rezultujici v multi-organové selhani.

* méne jak 1% pacientu s APS se rozvine CAPS

* Polovina CAPS ma v anamnéze APS, zbytek je
prvomanifestaci APS.

Nayer A et al. J Nephropathol. 2014; 3(1): 9-17.



Klasifikacni kritéria CAPS

1) Involvement of three or more organs/tissues

2) Development of manifestations in less than a week

3) Histological evidence of intravascular thrombosis

4) Presence of antiphospholipid antibodies on two occasions six weeks

apart

A definite diagnosis of CAPS requires all four criteria to be met.
A diagnosis of CAPS is probable, if any of the following set of criteria are met:
* 1,2,and 4
* 1, 3, and 4; however, a third event occurs between a week and a month,
despite anticoagulation
* 1-4; however, only two organs/tissues are involved
* 1-4; however, antiphospholipid antibodies could not be assayed six weeks
apart due to death of a patient who was never tested before

Branch DW et Silver RM. Lupus 1996,;5:409-13.
Asherson R et al Medicine (Baltimore) 1998:77(3):195-207_



Lupus antikoagulans — false delayed APTT

Internationally accepted criteria for the identification of
lupus anticoagulant require

(1) prolongation of at least 1 phospholipid-dependent
coagulation assay (e.g., dilute Russell viper venom test),

(2) failure to correct this inhibition of in-vitro
coagulation by the addition of normal plasma and

(3) correction of inhibition of in-vitro coagulation by the
addition of phospholipid. The antigenic specificity of the
autoantibodies responsible for the lupus anticoagulant
includes prothrombin and B,-glycoprotein I.

Brandt JT et al. Thromb Haemost 1995;74:1185-90.



Identifikace lupusového antikoagulans,
inhibitoru koagulace zavislého na fosfolipidech

Russell viper venom assay
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Patogeneze, role APA

* Antifosfolipidové autoprotilatky (APA) jsou
patogenni protilatky namirené proti negativné
nabitym fosfolipidim a heterogenni skupiné
proteinu vazicich fosfolipidy, jako je B2GPI,
kardiolipin.

* Proteiny vazici fosfolipidy zahrnuji takeé
protrombin, protein C, protein S a annexin V.

Roubey RA. Arthritis Rheum 1996,;39:1444-54.
Meroni Pl et al. Nat Rev Rheumatol 2011;7(6):330-9.
Giannakopoulos B et al. N Engl ) Med 2013;368(11):1033-44.



Role APA u APS

Autoimmune antiphospholipid antibodies
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Vyskyt APA

Nizky titr u 10 % darcu krve

Stredni nebo vysoky titr u méné nez 1 %
Pritomnost se zvysuje s vékem

10-40 % u pacientu se systémovym lupus
erythematodes, 20 % u revmatoidni artritidy
APA pozitivni maji 0-4 % riziko trombdzy

10 % pacientu s mozkovou prihodou maji APA
20 % zen s opakovanymi ztratami plodu



APA vazici primo fosfolipidy

* Nalézame u pacientu s infekcemi: syfilis,
infekcni mononukledzou, AIDS, téz po expozici
nékterym medikamentum.

* Tyto autoprotilatky obvykle nemaji klinickou
konsekvenci.

* Rutinni testy nejsou schopny rozlisit mezi
témito dvéma subsety autoprotilatek.



Autoimmune antiphospholipid antibodies

Anti-B,-GP!I
* % antibody
D al‘ B,-GP|
SN

— Solid phase
(plastic well)

Infection-related antiphospholipid antibodies

Antiphospholipid
antibody

Cardiolipin
— Solid phase
(plastic well)




Patogeneze APS
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Rizikové faktory CAPS

zeny ve fertilnim obdobi
infekce (22 %)
bakteridlni

Streptococcus, Staphylococcus (Methicillin-resistant
Staphylococcus aureus), Escherichia coli, Shigella, Salmonella,
Legionella pneumonia, Klebsiella
virové
herpetické viry, HIV, parvovirus B19
operacni vykon (10 %)
preruseni antikoagulace (8 %) !!!!
medikace (7%)
(chlorpromazin, prokainamid, chinidin, phenytoin)
porodnické komplikace (7%)
neoplazma (5%)

Cervera R et al. Journal of Autoimmunity2009; 32 (3-4):240-5.
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Organ Involvement in CAPS

Kidney 71 %

Lung 64 %
Central Nervous System 62 %
Heart 51 %
Skin 50 %
Liver 33 %

Gastrointestinal tract 25 %
Venous thrombosis 23 %

Spleen 19 %
Adrenal glands 13 %
Arterial thrombosis 11 %

Pancreas 8 %

Retina 7 %
Peripheral Nervous System 5%
Bone marrow 4%

Asherson RA et al. Lupus 2003;12(7):530-4.
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Plicni postizeni u CAPS

* ARDS

* TEN jsou nejcastéjsi plicni manifestaci

* primarni trombodza plicni arterie a arteriol
* DAH je zjistén u 6 % pacientu

Asherson RA et al. Lupus 2003;12(7):530-4.



Ledvinné postizeni u CAPS

Akutni renalni selhani muize byt prvni manifestaci

* mocoveé laboratorni nalezy zjisteny u 18 %
- proteinurie primérné 2.8 g/den

* renalni biopsie — patologické ndlezy u 71 % pacient

- nejcasteéji akutni tromboticka mikroangiopatie s
depozici fibrinovych trombu v glomerulech, arteriolach.

- intersticialni zmény jsou zjistény u 1/3 pacientu

- vzacnegji intersticialni hemoragie spojena s mikrovaskularni
trombozou

- depozita imunitnich komplext jsou méné casta.

- fibréza a obraz onion vessels - chronické postizeni

Asherson RA et al. Lupus 2003;12(7):530-4.
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Histologicky preparat renalniho glomerulu v barveni hematoxilin-
eosin. Modré Sipky ukazuji na mista trombotické mikroangiopatie




Srdecni postizeni u CAPS

klinicky zjevné u 10 % a u 51% je zjisténo pozdéji a pri vysetreni
infarkt myokardu, postizeni chlopni a arytmie
— srdecni selhani a srdecni zastava

* mitralni regurgitace (10 %)
* trikuspidalni regurgitace (8 %)
* Libman-Sacksova endokarditida (6 %)
* aortalni regurgitace (4 %)
* kombinovana regurgitace (4 %)

Po odeznéni akutni faze CAPS se zlepsuji echokardigrafické nalezy

Asherson RA et al. Lupus 2003;12(7):530-4.
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Hematologické zmény u CAPS

tromboticka mikroangiopatie - mikroangiopaticka hemolyticka
anemie a trombocytopenie.

* trombocyty pod 100 000/mm 10log 3 u % CAPS pacientd,
zprostredkovano pritomnosti Ab anti-52GPI

* hemolyticka anemie - schistocyty, negativnhi Coombsuv test

* disseminovana intravaskularni koagulace (25%) - prolongace
protrombinového (PT) a parcialni tromboplastinovy ¢as (aPTT),
nizka hladina fibrinogenu, antithrombinu IIl a proteinu C, takeé
elevace koncentrace D-dimeru

Asherson RA et al. Lupus 2003;12(7):530-4.



Laboratory Findings in CAPS

Anticardiolipin IgG

Lupus anticoagulans
Antinuclear antibodies
Thrombocytopenia
Anticardiolipin IgM
Hemolytic anemia
Schistocytes on blood film
Acute-phase proteins

383 %

82 %

66 %
46 %
38 %

35 %
16 %

?

Asherson RA et al. Lupus 2003;12(7):530-4.



Diferencialni diagnostika CAPS

* akutni thrombotické mikroangiopatie
- tromboticka thrombocytopenicka purpura (TTP)

- hemolyticko-uremicky syndrom (HUS)

* SLE imunitné zprostredkovana hemolyza a
trombocytopenie (Coombs, anti-trombocytarni
protilatky



Diferencialni diagnostika CAPS

Table 3. Differential diagnosis of catastrophic antiphospholipid syndrome (CAPS).

History and HELLP Sderoderma, renal
condition CAPS TTP-HUS syndrome Sepsis DIC HIT crisis
Previous history APS/SLE/ Malignancy/ Pregnancy Infection Infection/ Heparin exposure Scleroderma
malignancy/ non malignancy
pregnancy
Thrombosis Large/small vessels  Small Small vessels Large/small Small vessels Large/small Small vessels
vessels vessels vessels
Hemolytic anemia -+ ++ + -/+ -/ - +
Schistocytes -/+ ++ =/+ —/+ -/+ - +
Fibrinogen Normal/high Normal/high Normal/high Normal/low Normal/low Normal/high Normal/high
Typical antibodies aPL ADAMS 13 None None None Anti-PF4 None

TTP: thrombotic thrombocytopenic purpura; HUS: hemolytic uremic syndrome; DIC: disseminated intravascular coagulation; HIT: heparin-induced thrombocytopenia;
APS: antiphospholipid syndrome; SLE: systemic lupus erythematosus; aPL: antiphospholipid antibody; PF4: platelet factor 4.

Cervera R et al. Autoimmun Rev. 2014 Jul;13(7):699-707.
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Diferencidlni diagnostika CAPS vs. HUS/TTP

* ADAMTS-13 plazmaticka aktivita < 5% normy u TTP
* infekce toxigennich bakterii — HUS
* CAPS raritni rekurence, TTP rekurujici
* fibrin degradacni produkty jsou méné
ZVysSene
* biopsie jsou bez nalezu zanétlivé infiltrace
* schistocyty hlavné u HUS/TTP méné u
CAPS
* horecka a nerurologické projevy -
dominantni klinicky obraz u TTP

Asherson RA et al. Journal of Clinical Rheumatology 2002;. 8 (3):157-65.



Catastrophic antiphospholipid syndrome:
proposed guidelines for diagnosis and
treatment.

Ronald A Asherson; Gerard Espinosa; Ricard Cervera; Josep Font; Joan Carles Reverter

Zakladem terapie je antikoagulace, zatimco imunosuprese je neucinna.
Plazmaferéza odstrani autoprotilatky

U pacientl s cévni mozkovou prihodou, masivni plicni embolii, rozsahlou
hlubokou Zilni trombdzou Ci periferni arterialni obstrukci lze uvazovat o
trombolytické terapii.

Podle vyvoje stavu je pokraCovano v plazmaferézach, kortikoterapii,
antikoagulaéni a antiagregacni terapii (kauzalni |é¢ba CAPS),
imunomodulaéni terapii intravendznimi imunoglobuliny a imunosupresivni
teapii cyklofosfamidem, azathioprinem ¢i RTX.

Eculizumab, rekombinantni humanizovana monoklonalni protilatka proti
proteinu komplementu C5, se zda byt slibnou terapii pro CAPS
(clinicaltrials.gov#: NCT0102958, linicaltrials.gov#: NCT02128269)

Defibrotide, polydeoxyribonucleotide with
antithrombotic properties, reduces procoagulant activity and

increases the fibrinolytig ORI A% 0LV Hhe NSt UBboS R 8(3):157-65.
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Algoritmus |écby CAPS

Clinmical suspicion of CAPS
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Treatments

Anticoagulation 80%

Steroid 80%
Plasma exchange 30%
Inmunoglobulin 30%
Cyclophosphamide 30%

Dialysis 20%
Antiagregation 10%
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Zaver
® Specifické odbéry zajistit pred zahajenim plazmaferéz

® Terapii nutno zahdjit co nejdrive, je identicka pro
autoimunitni trombocytopenie (plazmaferéza,
kortikoidy 3x1g/den, RTX, ASA, LMWH — pfri
trombocytech >50 x 10log9/I)

® Na péci o pacienta se zadvaznym trombotickym stavem
by méli spolupracovat specialisté rady oboru, spolecné
sledovat vyvoj stavu, odpoved na terapii a resit
pripadné komplikace.
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