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1: RHC, 2: Echocardiographia 

PAH GYAKORISĆGA  

SZISZT£MĆS KčRK£PEKBEN 

PULMONALIS 

£RINTETTS£G 

PAH 

PSS 75-80 % 18-32 % 1 

MCTD 45-50 % 20-30 % 2 

 

SLE 15-20 %  5-14 % 2  

 

RA 8-10 % 0,5-4  % 

 

PM 10-15 % 1-2   % 

 

SS 6-10 % 1-2   % 

 



KčRK£P 

PSS 259 (76%) 

MCTD  28    (8%) 

SLE  28    (8%) 

DM/PM    7    (2%) 

RA  12    (3%) 

NDC    6    (2%) 

Ss    3    (1%) 

¥sszes PAH 343 

Condliffe et al: connective tissue disease-associated pulmonary  arterial hypertension in the 

moderm treatment area. Am Jrespir Crit care med. Vol:179, pp151-157.2009. 

SZISZT£MĆS KčRK£PEK ARĆNYA 

 PAH  ESET£N 

 



PAH ð SSC  
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Table 2

Characteristics of patients with SSc by disease subset

Limited Diffuse P value

n = 1122 n = 377

mean Ñ SD or % mean Ñ SD or %

Age at recruitment, years 58.8 Ñ 12.2 53.1 Ñ 13.1 <0.001

Female 89.5% 74.9% <0.001

Disease duration  (non-Raynaud) at recruitment, years 12.2 Ñ 10.8 8.1 Ñ 8.7 <0.001

Anti-centromere pattern ANA 59.2% 9.6% <0.001

Scl 70 positive 8.9% 31.1% <0.001

RNA polymerase III positive 5.4% 39.6% <0.001

ILD (HRCT scan) 236 (21.11%) 154 (40.9%) <0.001

PAH (RHC) 142 (12.7%) 38 (10.1%) 0.40

Rodnan skin score (highest ever) 7.7 Ñ 5.4 22.7 Ñ 9.9 <0.001

Digital ulcers ever 39.6% 60.8% <0.001

Joint contractures ever 28.5% 71.2% <0.001

Renal crisis ever 0.9% 7.7% <0.001

Gastro-oesophageal reflux 80.3% 82.7% 0.29

Anal incontinence 27.9% 25.6% 0.39

ANA antinuclear antibodies, ILD interstitial lung disease, HRCT high-resolution chest computed tomography, PAH pulmonary

arterial hypertension, RHC right-heart catheterisation

Disease duration defined as from first non-Raynaudôs disease manifestation. Disease manifestations are defined as present if

ever present from time of diagnosis of systemic sclerosis (SSc)

a

a
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mPAP > 25 Hgmm  nyugalomban 

 

mPAP > 30 Hgmm terhel®sre 

 

 

 

 

 

 

 

PULMONALIS   HYPERTENSIO  

 

 

 

mPCWP < 15 Hgmm 

 

PVR Ó 3Wood 

 

PULMONALIS   ART£RIĆS   HYPERTENSIO 

PULMONALIS ART£RIĆS 

HYPERTENSIO 



×  1. Pulmonarlis art®ri§s hypertensio  

×  Idiopathi§s PAH 

×  Hereditaer PAH  

× BMPR2 

× ALK -1, endoglin (+/- HHT)  

×  t§rsult: 

× KºtŖszºveti betegs®gek 

×  HIV 

×  Portalis hypertensio 

× Congenitalis szivbetegs®gek 

× Chistosomiasis 

× Chronicus haemolyticus 

anaemia 

× PPHN 

 3. PH with Lung Diseases/Hypoxemia 

   Å COPD 

   Å Interstitial lung diseases 

   Å Sleep-disordered breathing 

   Å Developmental abnormalities 

2. PH bal szivf®l el®gtelens®ggel 

    Å szivel®gtelens®g 

    Å billentyŤ betegs®gek  

 4. PH due to chronic thrombothic and/or 

embolic disease 

     Å TE obstruction of proximal PA 

     Å TE obstruction of distal PA 

     Å Non thrombotic P embolism 

5. PH with unclear  multifactorial 

mechanism 

haematologic disorders 

systemic disorders 

metabolic disorders 

Others 

 

 

G. Simonneau et al. JACC 2009 

1' Pulmonalis venoocclusive disease 

(PVOD)  ®s pulmonalis kapill§ris 

haemangiomatosis (PCH) 

PULMONALIS HYPERTENSIO  

KLASSZIFIKĆCIč (IV ) 

DANA POINT 2008 



TĐL£L£S : PAH ®s 

éé. SZISZT£MĆS SCLEROSIS   

PAH 

UIP 

Nincs, tüdő-, szív 

-, veseérintettség 

V.McLaughlin et al: Pulmonary arterial 

hypertension : the most devastating vascular 

complication of systemic sclerosis 

 

 

Risk factors for death and the 3-year survival of patients with systemic sclerosis: the French 

Itin®rAIR-Sclerodermie study.  

KaplanïMeier estimate of survival vs time stratified according to PAH at baseline. 

Eric Hachulla, et al. Rheumatology (Oxford). 2009 March;48(3):304-308. 
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EC k§rosod§s ®s apoptosis  

(korai esem®ny) 

Kezdeti trigger?  

 

 

infectio 

kºrnyezeti faktorok 

anti-EC-antitest 

reakt²v oxig®n gyºkºké.. 

 

k·ros EC aktiv§ci· 

 VASCULOPATHIA  SSC 

OBLITERTĉV VACULOPATHIA 

o Raynaud szindr·ma  (95 %) 

o Digit§lis fek®ly   (30-40%) 

o PAH    (18-32%) 

o Ren§lis ®rintetts®g 

 

 

 



PAH ðOBLITERATĊV VASCULOPATHIA 

Á
Intima  hyperplasia 

Á
Media hypertrophia 

Á
In  situ thrombusk®pzŖd®s 

Á
Plexiform laesio 



PAH ðOBLITERATĊV VASCULOPATHIA 

Á
Intima  hyperplasia 

Á
Media hypertrophia 

Á
In  situ thrombusk®pzŖd®s 

Á
Plexiform laesio 

Vegh J, Szodoray P, Kappelmayer J, Csipo I, Udvardy M, Lakos G, Aleksza M, Soltesz P, Szilagyi A, Zeher M, 

Szegedi G, Bodolay E.Scand J Immunol. 2006;64(1):69-76 

V®gh J, Cs²pŖ I, Aleksza M, Zeher M, Szegedi Gy, Bodolay E.Magy Immunol 2006;5(2):37-48. 



Genetikai 
meghat§rozotts§g 

-mutatio-polymorph.  

BMPR2, Smad9,, 
Alk1,SERT, 

Endoglin,CYP1B1,TGF-b1 

-epigenetikai v§ltoz§sok 

SOD2 metilatio 

HDAC1 

Gyullad§s-infectio 

HIV,Schistisomiasis,Scleroderma ®s egy®b CTD 

FAKTOROK: elastase, Treg deficiencia, eosinophyl 
sejtesk, fibrocytak, fibroblastok, complementé  

 

Megv§ltozott 
haemodinamika 

Oxig®n ®s NO 
hi§ny 

Megv§ltozott anyagcsere 

Glycolysis 

Oxidat²v stressz®s ER stressz 

Inzulin rezisztencia 

K csatorn§k redukci·jaMegnºvekedett Ca 
csatorn§k  

Elt®rŖ oestrogen metabolizmus 

Mitochondrialis hyperpolarisatio  

Gy·gyszerk-toxinok 

Serotonerg anyagok 

Amphetamin 

cocain 

A PAH molekularis patogenezis®ben 

szerepet j§tsz· faktorok 



Csºkkent vasodilatatio 

Å endothelium-dependens vasodilatatio ® 

Å Vasodilatatorok termelŖd®se (NO)  ® 

Å NOS3 g®n expresszi· (eNOS k·dol§s) 
az EC-ben ® 

 

Vasodilatatio 

 

 

Fokozott  vasoconstrictio 

Å ET-1, angiotensin ¬ 

 

Intravascularis abnormalit§sok 

  

Å Thrombocyta aktiv§ci· 

Å Csºkkent fibrinolysis  vascularis biomarkerek¬   

   + 

Å Leukocyta-aktiv§ci· 

Å Csºkkent vvt-flexibilit§s 

vWFAg, 

thrombospondin, 

thrombomodulin, 

FVII Ag stb. 

 

Vasoconstrictio 

 angiostaticus faktorok¬¬¬¬ 

Proangiogen faktorok  



Az endothel sejtektŖl a fibrosisig 
ÅVEGF overexpressz§l· eg®rmodell: 
ÅĐj molekul§ris kapcsolat  a fibrosis ®s vasculopathia 
kºzºtt 

Å Invers gene-dosing hat§s az angiogenesis 
hat®konys§g§ban 

ÅVEGF ¬¬ fibrosist induk§l 

Ann Rheum Dis. 2014 

Oct;73(10):1880-7. doi: 

10.1136/annrheumdis-2013-

203535. Epub 2013 Aug 5. 

Vascular endothelial growth 

factor aggravates fibrosis and 

vasculopathy in experimental 

models of systemic sclerosis. 

Maurer B1, Distler A2, Suliman 

YA3, Gay RE1, Michel BA1, 

Gay S1, Distler JH2, Distler O1. 

VEGF -----FIBROSISé..SSC 
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Matrix Biol. 2016 Apr;51:26-36. 

doi: 

10.1016/j.matbio.2016.01.012. 

Epub 2016 Jan 22. 

Endothelial to mesenchymal 

transition (EndoMT) in the 

pathogenesis of Systemic 

Sclerosis-associated 

pulmonary fibrosis and 

pulmonary arterial 

hypertension. Myth or 

reality? 

Jimenez SA1, Piera-Velazquez 

S2. 

EndoMT-----SSC 

Endothelial mesenchymalis sejt §talakul§s 
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Table 4

Characteristics of patients with SSc by PAH status

PAH No PAH P value

mean!Ñ!SD or % mean!Ñ!SD or %

Number of patients 209 1283

Age at recruitment, years 63.1!Ñ!10.4 56.3!Ñ!12.7 <0.001

Disease duration at recruitment, years 13.6!Ñ!11.5 10.4!Ñ!9.9 <0.001

Female 87.1% 86.2% 0.88

Limited disease subtype 73.9% 70.3% 0.43

Anti-centromere pattern ANA 52.6% 44.1% 0.02

Scl 70 positive 6.9% 15.2% 0.003

RNA polymerase III positive 14.4% 12.9% 0.65

Digital ulcers ever 53.0% 41.9% 0.003

Telangiectasia ever 91.4% 82.4% <0.001

Calcinosis ever 53.3% 34.7% <0.001

Joint contractures ever 45.8% 35.7% 0.007

GORD 45.9% 45.3% 0.48

Bowel dysmotility 27.3% 22.7% 0.15

Anal incontinence 32.1% 25.7% 0.05

WHO Functional Class

 Class I 4 (2.1%) 467(39.1%) <0.001

 Class II 25 (12.9%) 469 (39.2%)

 Class III 106 (54.9%) 238 (19.9%)

 Class IV 58(30.1%) 22(1.8%)

NT-pro-BNP 218.9!Ñ!285.7 75.1!Ñ!159.8 0.005

PAH pulmonary arterial hypertension, ANA antinuclear antibodies, 6MWD six minute walk distance, mPAP mean pulmonary

arterial pressure, mRAP mean right atrial pressure, PVR pulmonary vascular resistance, GORD gastro-oesphageal reflux

disease, WHO World Health Organisation, NT-pro-BNP N-terminal pro b-type natriuretic peptide

Disease duration defined as from first non-Raynaudôs disease manifestation

Disease manifestations defined as present if ever present from systemic sclerosis (SSc) diagnosis

a

a

1636 canadai beteg 
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Magas rizik·j¼ csoportok  

rendszeres  szŤrŖvizsg§lata 

JOBB SZĉVF£L KAT£TEREZ£S 

ECHOCARDIOGRAPHIA 

T§g  jobb kamra 

Kisebb bal kamra 

Septum abnormalit§sok 

Tricuspidalis regurgitatio 

PAP 

Tei index 

PAH 

SCREENING - DIAGNOSIS 


