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Trends in mortality in patients with systemic
sclerosis over 40 years: a systematic review
and meta-analysis of cohort studies

9 studii, 2691 pacient(

Celkova mortalita:

- beze zmény v poslednich 40 letech
27% / 7,3 let sledovani

Nejcastéjsi pricina umrti:
- kardiopulmonalni postizeni (29%)
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Elhai M et al., Rheumatology 2012;51: 1017-1026
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Causes and risk factors for death in systemic
sclerosis: a study from the EULAR Scleroderma Trials

and Research (EUSTAR) database

5860 pacientu v 234 EUSTAR centrech

Survival dependent on dyspnoea

Dominantni pficiny umrti: -
- plicni fibréza (35%) "~ N———
- PAH (26%) g
- kardialni priciny (26%) ; =
(hlavné srdecni selhani, arytmie) -
== Dyspnoea present
oz:am.m

Tyndall AJ et al.,, Ann Rheum Dis 2010;69: 1809-1815
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Kardialni postizeni u systemove sklerodemie

v manifestni formeé u 15-35% nemocnych se SSc

T

Primarni Sekundarni
- myokard dusledkem:
- perikard - PAH
- endokard (chlopné) - intersticialniho postizeni plic
- prevodni systém - rendlniho postizeni
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Postizeni chlopni u SSc

100 konsekutivnich pts (54+14 let) bez PAH a znamek srdecniho selhani vs. 26 kontrol

Nevyznamna — malo vyznamna mitralni regurgitace u 48 pacientu (p=NS)

Nevyznamna aortalni regurgitace u 18 pacientu (p=0,02), korelace s vékem (p= 0,03)

Meune C et al., Arthr Rheum 2008;58: 1803-1809



Perikardialni postizeni u SSc

 Casté, autopticky az 80% nemocnych
« zfidka jako prvomanifestace SSc, ~ aktivita onemocnéni

» perikardialni vypotek, akutni perikarditida, raritné konstriktivni perikarditida

Perikardialni vypotek:
echokardiograficky - 40% jedinc

vyznamny u cca 7-14 %
tamponada - vzacna, Spatna progndza
neni akutni zanétlivé etiologie

Akutni symptomaticka perikarditis:
7-20% pacientU
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Lécba perikardialniho postizeni u SSc

* Akutni/ rekurentni symptomaticka perikarditida
NSAID + kolchicin
kortikosteroidy - limitovany benefit u SSc, 1é¢ba 2. volby
rezistentni prfipady — imunosuprese

* Perikardialni vypotek, bez znamek perikarditidy / tamponady
echokg sledovani
lécba zakladniho onemocnéni

« Tamponada
perikardiocentéza
recidivujici — fenestrace perikardu
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Patogeneze myokardialniho postizeni u SSc

Mikrovaskularni alterace

vasopastické epizody

strukturalni postizeni

Akumulace kolagenu

, . Komplexni imunitni poruchy
aktivovanymi fibroblasty

Ischemické — fibrotické léze
podil zanétu

(nejen v myokardu, ale i v pfevodnim systému, na chlopnich ...)
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Inicialni stadium:
generalizované mikrovaskularni postizeni

1. vasospasmus malych koronarnich arterii a arteriol

(»,myokardialni Raynaudtiv fenomén”)
U

opakované ischemicko / reperfuzni poskozeni

Emm————

2. fixovana strukturalni alterace cév

Maurice Raynaud
(1834-1881)
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Reversible Cold-Induced Abnormalities in Myocardial Perfusion and Function

In Systemic Sclerosis

13 pts (27-49 let) bez klinickych znamek postizeni srdce vs. 16 kontrolnich jedincU

Patient Thallium-201 Two-Dimensional
Scintigraphy Echocardiography
Cold- Fixed Cold- Fixed
Induced Induced
1 P IP AL
2 IP . 2 P e
3 AL A AL.S
4 P P+ P
5 AL.S AL,IP
6 A AIP
7 AL,S AL
8 S, A S.A
9 AL AL,IP s
10 S, ALIP |2 S, AL IP
11 A e A
12 P
13 P

Alexander EL et al., Ann Intern Med 1986;105: 661-668

long axis
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Mikrovaskularni alterace
(vasospasmy—> strukturalni postizeni)
Opakované ischemicko/reperfuzni postizeni myokardu

LR A g.‘g:\‘\:ﬁ Nahrazujici (,replacement”) fibr6za myokardu
RN 2 :\{‘ﬁ e\ 2 i 3 u
VI e R L mozaikova, ,,patchy
&?}.’,‘ 5 *ﬁ XA {'\53'& '} RN : : ,
Wl G »‘ -';5:_,:‘;‘1‘&@ koexistence s contraction-band nekrézou,
2 ' RN RPN : . P
IE X RO 8 '.\,!‘:Q?é\\ i bezpostredné subendokardialné,
O N 4 "~ \ : : . . s .
B z.;‘;\ @5&%{&“% absence hemosiderinovych depozit
'&.’“ L R Q\%" 4 'A\\e\x\“\;\i
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Myocardial Lesions of Progressive Systemic Sclerosis

A Cause of Cardiac Dysfunction

Autopticka studie 23 pacientl se SSc a normalnimi epikardialnimi tepnami

»~contraction band” zanétlivy infiltrat »replacement”
nekréza a cytolyza nekrotickych bunék  nahrazujici fibréza
(kontrak<ni pruhy)

Bulkley BH et al., Circulation 1976;56: 483-490
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Od mikrovaskularni dysfunkce k dysfunkci

Cardiac Raynaud’s phenomenon induced by cold
provocation as a predictor of long-term left
ventricular dysfunction and remodelling in
systemic sclerosis: 7-year follow-up study

Reiko Mizuno!, Shinichi Fujimoto', Yoshihiko Saito?, and Shinobu Nakamura!

European Journal of Heart Failure (2010) 12, 268-275

LVEF (%)

51 pacientt (55 + 11 let), follow-up 7,1 £ 2,2 let All patients (n = 51)

Patients with
C-Raynaud (n = 15)

Patients without
C-Raynaud (n = 36)

LVEDVI (mL/m?)

All patients (n = 51)

Patients with
C-Raynaud (n = 15)

Patients without

C-Raynaud (n = 36)

myokardidlni kontrastni echokg
pfed a 4 minuty po chladové provokaci

Initial
evaluation

67.0 + 6.2
629 + 54

68.7 + 58

63.1+ 13.6
715+ 153

59.6 + 11.3

Follow-up P-value
evaluation

64.6 + 8.4 0.005
558472 0.002
68.3 +5.8 0.500
67.1 + 15.8 < 0.001
82.1 + 16.7 << 0.001
60.8 + 10.2 0178
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Klinicka manifestace
myokardialniho postizeni u SSc

v' srdecni selhani < dysfunkce levé komory

(ischemické — fibrotické postizeni myokardu,

event. zanétliva infiltrace)
v' arytmické projevy

v’ angina pectoris



Prevalence and factors associated with left
ventricular dysfunction in the EULAR Scleroderma

Trial and Research group (EUSTAR) database of

LVEF
patients with systemic sclerosis Lt v it livarirs analyis sapois
Reduced Normal
2 f Ve . I d " (n=129) (n = 256) p Value OR (95% CI) p Value
Jaze: Case_contro Stu e Mean (SD) age (years) 59.8 (12.7) 56.2 (12.8) 0.008  1.03 (1.01 to 1.06)  0.008
M/F (%) 33/67 12/88 <0.001 348 (1.74 to 6.98) <0.001
1 29 ptS S \L EFLK VS. 256 kontrOI Mean (SD) disease duration (months)* 68.9 (129.7)  51.3 (68.8) 0.081 NS
Diffuse/limited cutaneous subtype (%) 45/55 34/66 0.036 NS
Smoking (past or present) (%) 211 1.1 0.009 NS
M ° Systemic hypertension (%) 349 21.17 0.155 NS
PrEd 1 kto ry dYSfu n kce LK‘ Mean (SD) BMI (kg/m?) 23.6 (4.6) 24.7 (4.4) 0.031 NS
Diabetes (%) 5.5 4.3 0.615 NS
— ~ 4 Presence of digital ulceration (%) 61.7 50 0.038  1.91 (1.05 to 3.50) 0.035
m uzs ke po h I av" Presence of pulmonary fibrosis (%) 59.3 45.7 0.016 NS
o o. » ” Mean (SD) FVC (% predicted) 84.5 (23.6) 94.1 (21.1) <0.001  0.98 (0.96 to 0.99)  0.001
d i g ita I niu I cerace, Mean (SD) Kco (% predicted) 66.6 (222)  77.4 (20.2) <0.001 NS
Mean (SD) echo sPAP (mm Hg) 38.2 (17.9) 30.2 (11.7) <0.001 NS
4 a4 4 Precapillary PAH (%) 14.7 7.6 0.041 NS
Svalove pOStlzen Il Myositis (%) 12.7 5.4 0013 288 (1.15t0 7.19)  0.024
v s ” ” . o Renal crisis (%) 5 2.5 0.227 NS
neuzivani Ca -anta g onistu Positive antitopoisomerase-1 antibodies (%)  31.2 37.8 0.206 NS
Positive anticentromere antibodies (%) 30.2 3.4 0.802 NS
1.9 68.7 0.001  041(0.22t0o 0.74)  0.004
77 antitopoizomeraza-1 Ab, difdzni forma, rychlost #7 02 0009 A
v ; s 0V 8.1 42.6 0.313 NS
progrese ztlustovani kize ... 63 08 0.065 NS

AllanoreY et al., Ann Rheum Dis 2010;69: 218-221
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Diagnostika myokardialniho postizeni u SSc

v Echokardiografie
tkanova dopplerovska echokardiografie (TDE)

strain imaging ~ deformacni analyza myokardu
v" BNP, NT-proBNP

v" MRl srdce
late gadolinium enhancement (LGE)
T1, T2 mapovani, ECV- kvantifikace extracelularniho objemu

v Biopsie myokardu - akutni myokarditis

v EKG / Holterovsky monitoring EKG
v SPECT, PET myokardu
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Echokq: systolické dysfunkce u SSc

Morfologicko-funkéni obraz dilata¢ni kardiomyopatie (Y EF LK)
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Echokg: diastolicka dysfunkce u SSc

predchazi systolické dysfunkci ( EF)

Hodnoceni kvality relaxace LK (e°), pInicich tlaku LK (E/e”)

Transmitralni tok Tkanova dopplerovska echokardiografie (TDE)
s s V

A
15

\ = 24 M :Z = g '

0 mm - 5

' « ' " '! ‘_ 5 SVD: 5.3 em30.014. 5 i 20~.28
= _3 - 4

i | 4A. a.‘s‘\ o/“\. . ‘M‘"’
AR

FPS:23

Deptt 70 or

LVRe): 6.8 cm/s

Freq.. 2.0 MHz

Proc.: 26 6/15.0M4 2

Sl 4 ik

[em/s]

- =10

el | P et IR N I P et



‘A
b

1. LEKARSKA FAKULTA 4,;‘3&

UNIVERZITY KARLOVY V PRAZE ,
\ 3

TDE: subklinicka dysfunkce myokardu u SSc

Cardiac Involvement in Systemic Sclerosis Assessed by ARTHRITIS & RHEUMATISM
Tissue-Doppler Echocardiography During Routine Care Vol. 58, No. 6, June 2008, pp 1503-1509

Christophe Meune, Jérome Avouac, Karim Wahbi, Laure Cabanes, Julien Wipff, Luc Mouthon,
Loic Guillevin, André Kahan, and Yannick Allanore

100 pacientl (54+14 let) s normalni EF LK, bez PAH vs. 26 kontrolnich jedincu

3/01/2013 15:07

Diastolicka funkce LK:
e’ ~relaxace myokardu

e’ <10cm/s 30 pts vs. 0 kontrol (p=0,02)

Systolicka funkce LK:
s~ ~kontrakce myokardu

s"<7,5cm/s 14 pts vs. 0 kontrol (p=0,04)




2D-strain / speckle tracking

= hodnoceni % deformace
myokardu v systole

(zkraceni steny)
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Two-dimensional speckle tracking of the left
ventricle in patients with systemic sclerosis
for an early detection of myocardial involvement

22 pacientl (57 + 13 let) bez PAH, normalni EF LK vs. 22 kontrolnich jedincl

P = 0.008
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predevsim postizeny c:nr;trcrl séc

bazalni segmenty LK
Spethmann S et al., EHJ-CV Imaging 2012;13: 863-870



1. LEKARSKA FAKULTA : s
UNIVERZITY KARLOVY V. PRAZEL a s

\A_

Early right ventricular systolic dysfunction in
patients with systemic sclerosis without
pulmonary hypertension: a Doppler Tissue and
Speckle Tracking echocardiography study

Sebastian Schattke' T, Fabian Knebel'™, Andrea Grohmann', Henryk Z‘J*ege*], Friederike Kmezik',
. . 2 1 . 1
Gabriela Riemekasten®, Gert Baumann ', Adrian C Borges

Schattke et al. Cardiovascular Ultrasound 2010, 8:3

Prevalence ??

Right Heart Function and Scleroderma:
Insights from Tricuspid Annular Plane
Systolic Excursion

Chiu-Yen Lee, M.D., Shu-Mei Chang, M.D., Shih-Hung Hsiao, M.D., Jui-Cheng Tseng, M.D.,
Shih-Kai Lin, M.D., and Chun-Peng Liu, M.D.

ECHOCARDIOGRAPHY: A Jrnl. of CV Ultrasound & Allied Tech. Vol. 24, No. 2, 2007
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MRI a myokardialni postizeni u SSc

Morfologicko-funkcni studie Tkanova charakteristika,
(objemy, funkce - EF) predevsim hodnoceni fibrozy myokardu

Perfize myokardu
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Pattern and Distribution of Myocardial Fibrosis in
Systemic Sclerosis

41 pacienttl (55 £ 9 let), u vSech normalni EF LK
LGE + (= fibrdza) u 66% pacientl (EF LK 61£11 %)

Midmyokardialni pruh LGE, nejcastéji v basalnich a strednich segmentech

Pfitomnost LGE ~ delsi trvani Raynaudova fenoménu
T ¢etnost abnormalit pfi Holterovském ekg monitoringu

Tzelepis GE et al., Arthr Rheum 2007;56: 3827-3836
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Subclinical myocardial inflammation and diffuse
fibrosis are common in systemic sclerosis — a
clinical study using myocardial T1-mapping and
extracellular volume quantification

19 pacientl (55 £ 10 let) bez znamek srde¢niho postizeni vs. 20 kontrolnich jedinc(
p<0.001

Native T1 areas of involvement
2990ms (%)
ha -
= (=]

]

W ECv 39.4% F

Control SSc

Ntusi NAB et al., J CMR 2014;16:21
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Lécba myokardialniho postizeni u SSc

> systolicka dysfunkce levé komory

zvykla lé¢ba ACE inhibitory, betablokatory (CAVE u Raynaudova
fenoménu), diuretiky, antagonisty aldosteronovych receptoru
implantace ICD

> 12 preventivni lécba dysfunkce levé komory
=> ovlivnéni primarniho mikrovaskularniho postizeni
dihydropyridinové Ca-blokatory
ACE inhibitory
Bosentan



Evaluation of the effect of nifedipine upon
myocardial perfusion and contractility using cardiac
magnetic resonance imaging and tissue Doppler
echocardiography in systemic sclerosis

18 pacientll bez znamek srdecniho selhavani a PAH
|é¢ba nifedipinem 60mg/den po dobu 2 tydnd
MRI perfuze myokardu, echokg- strain/funkce myokardu

p = 0.0003 p = 0.0002

x 0.5 < 4 —
204 ° s
c =
§oa 5. - ==
3 02| :
o 01l o 10 1 -
— >
= 00 A 0

Baseline Nifedipine Baseline Nifedipine

Vignaux O et al., Ann Rheum Dis 2005;64: 1268-1273
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Bosentan Increases Myocardial Perfusion and Function
in Systemic Sclerosis: A Magnetic Resonance Imaging
and Tissue-Doppler Echography Study

18 pacientll bez zndmek srde¢niho selhavani a PAH
lé¢ba bosentanem po dobu 4 tydnu
MRI perfuze myokardu, echokg- strain/funkce myokardu

035 Preventivni lé¢ba CaA, bosentanem ...
o 0.304
%—- 0.254 = nutnost ovéreni ve velkych randomizovanych studiich
[}
T 0.20- < - >
= L 3-
5 0157 7 <
3 0.10- = — 2, 2
£ ®
S 0.05-
L) L] 1 L ]
Baseline Bosentan Baseline Bosentan

AllanoreY et al., J Rheumatology 2006;33: 2464-2469



1. LEKARSKA FAKULTA i R

UNIVERZITY KARLOVY V. PRAZEL x5+
AR o

Arytmie u SSc

* Fibréza prevodniho systému — prevodni poruchy (25-75% nemocnych)
nejcastéji AV blokada l.stupné a LAHB
vyssi stupné AV blokady — malo Casté
|éCba symptomatické prevodni poruchy: trvala kardiostimulace

* Fibr6za myokardu — supraventrikularni nebo komorové tachykardie
cetnéjsi SV arytmie - u 1/3 nemocnych
komorové tachykardie — T riziko néhlé smrti
~ myokardialni postizeni ({ EF LK),
svalové postizeni

|éCba SV arytmii: prva volba - verapamil, digitalis (fibrilace sini), RF ablace
|éCba komorovych arytmii: amiodaron (?), RF ablace, implantace ICD
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Péichardiykhrdicleilpostikeemo g seSTai Closten pahigairadipyitu onemocnéni
lageyssaenpibo gednanorbiditou | mortalitou

Bhibitog refickt |, pyeotakia ih éChst €jgs fonalife styokpodtiZ8af o baksirtthue m
a ACEi je nutné ovérit ve velkych RCT
Primarni myokardialni postizeni je dusledkem opakovaného ischemicko-

Fibnize piieardd nipo Syt e iy -a geyekalidojanzo diklkadeas bikvod @ilbbraoejich
adblduabp. koseearyithi thloclogeardiiokardu a komorove dysfunkci

Vrdamnost éd molokeaydhming groativienii e giepna syvyidatmajitalitou
pokbtikanyiciyjaticmatMRI
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Dékuji za pozornost !




