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CucteMHas cknepogepmus npeactaenseT cobon Hanbonee yactoe ayToMMMmyHHoe 3abonesa-
HUWe, accounmpyemoe C NerovyHoun runepteHsnen. JlleroyHas runepTeH3ns ABNAeTcs NoTeHUNanbHbIM
npeauKkToOpoOM paHHEro fieTanbHOro Ucxoaa, B CBSA3M C YeM B NocreAHee BPeMsS MHTEPEeC K KOMMeKc-
HOMY M3Yy4Y€eHMW0 BOMPOCOB ANArHOCTUKM NEro4YHOW rmnepTeH3nn, acCoLMMpoOBaHHON C CUCTEMHON
cknepoaepMuen, Bo3pactaeT cpean nccnegosatenen.

Llenb. PaccmoTpeHune akTyanbHbIX BONPOCOB AMArHOCTUKY, @ TakXKe NPUHLUMNOB MCMOMb30BaHUA
ONarHoCTUYECKUX anropuTMOB C Liefbio BepuduKkauum nNero4Hom runepTeH3nmn, accounmnpoBaHHom ¢
CUCTEMHOW CKNepoaepMmnen, NpMMEHSIEMbIX B eXXeQHEBHOW KNMMHUYECKOW NpaKkTUKe.

MaTtepuan u metoabl. C Lenbio N3yvYeHUs NMTepaTypHbIX AaHHbIX Obln OCyLLECTBNEH MOUCK
nHopmauum kacatenbHo gaHHon npobnembl rnybuHon go 10 net B Web of Science, PubMed/
MEDLINE. B npouecce nouvcka 6binmM Mcnonb3oBaHbl cnefylolmne TepMuHbl NO OTAENbHOCTU U B
KOMOMHaUUKN: «CUCTEMHAsA CKNEepPOaepPMUs», «erovyHas runepreHsus», «anroputm DETECT», «ka-
TeTepusauusa npaebix kamep cepaua». OCHOBHbIM YCNOBMEM MNOKCKa ABMASANUCL UCCNefoBaHUS,
OCHOBaHHbI€ Ha N3y4YeHNN NaLNEHTOB C NNIErOYHOM rMNepTeH3nen, acCoLMNpPOBaHHbIX C CUCTEMHON
cknepogepmuent: MeTaaHanunabl, OpUrMHanbHble UCCreoBaHUs, PeTPOCNEeKTUBHbIE U KOTOPTHbIE
nccrnenoBaHus.

Pe3synbtathl n obcyxaeHune. KnnHnyeckne cMMnTOMbl NIEFOYHOW FTMNEpTEH3MM MOryT ObITh He-
cneumdUYHbIMU, YTO 3HAYUTENBHO YCIOXKHSAET AuarHoCcTuKy 3aboneBaHus Ha paHHux atanax. OTcyT-
cTBME cneumdmnyeckon KINMHNYECKOM KapTUHbI 40 pa3BUTUSI pa3BEPHYTOW CTaauN NEro4yHon runep-
TEH3UN NPUBOAUT K NO3gHen Bepudumkauum gunarHosa. Knoyesble anroputmbl, UCMNOMb3yeMble B
eXeaHEeBHOW NpakTuKke Bpaya, falT BO3MOXHOCTb MUHUMU3NPOBATL KONMMYECTBO HEAMArHOCTMPO-
BaHHbIX CITy4aeB NeroYHom runepTeH3nu.

BbiBoAabl. [lnarHocTnka neroyHom runepTeH3nmn, accoumMmpoBaHHON C CUCTEMHOW CKlepoaepMu-
€l1, 3a4acTylo BbI3bIBAET CMOXHOCTW B NpakTUKe Bpaya. PaHHSAs guarHocTuka 1, criefoBaTenbHo,
nevyeHne NeroYHom rmnepTeH3nm MMeT NePBOCTENEHHOE 3HAYEeHMEe, MOCKOSbKY OHU yryYLlakT no-
KasaTenun BbKMBAEeMOCTUN y BOMNbHbIX CUCTEMHOM CKNepoaepMUEN.

KnioueBble cnoBa: cuctemMHasi CKiepoaepMus, rierodHas runepTeH3nsi, CKPUHUHT, anroputm
DETECT, kaTeTepusaumsa npaBbix kKamep cepaua.

Onsa untupoBaHusa: [xyHycb6aesa H.M., caesa B.I". Npobnembl AnarHOCTUKM NEFOYHOW runep-
TEH3MMK, acCOLUNPOBAHHOW C cucTeMHol cknepogepmuent // MeguumHa (Anmartbl). — 2020. — Ne5-6
(215-216). - C. 15-23. DOI: 10.31082/1728-452X-2020-215-216-5-6-15-23
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XXYWENI CKNEPOOEPMUAMEH BIPNIECKEH ©KMNE M’MMNEPTEH3UAHbIH
ONATHOCTUKANBIK MOCENENEPI
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«C.)K. AcpeHdusipoe ambiHOarbl Kasak ynimmbiKk MeduyuHa yHusepcumemi» KeAK,
Anmamel K., KazakcmaH Pecnybnukachbi

Kynenik cknepogepMus - ekne rmnepTeH3nsicbiIMeH GarnaHbiCkaH ayTOUMMYHAbI aypynapabiH, Xui
Ke3aeceTiH Typi 6onbin Tabbinaabl. ©kne runepTeH3nsachl epTe eniMHiH bikTuMan 6omxkayLbicbl 601bIn
Tabbinaapbl, ocbiFaH GalnaHbICTbl COHFbI YaKbITTa 3epTTeyLUinep apackiHAa XyNenik cknepoaepMmsiMeH
DavinaHbICKkaH eKne rMnepTeH3nsiHbIH 3epTTey MacernenepiHiH aHblKTanyblHa Kbi3bIFyLUbIMbIK apTbin Kenegi.

MakcaTtbl. KyHaenikTi KnuHukanbik Toxipnbeae kongaHbinaTblH XKynWenik cknepogepmMmusiveH 6an-
NaHbICTbl BKME TMNepPTEH3USACLIH TEKCEPY MakcaTbIMEH AMAarHOCTUKanblk anroputMaepai kongavy
KaFnganapblH, 3amaHayun AMarHocTukarnblk Macenenepi kapacTbipbIpy.

MaTepuan xaHe agicTepi. O0ebu gepekTepai 3eptTey makcaTtbiHaa Web of Science, PubMed/
MEDLINE-ga 10 xbinfa geniHri TepeHikte oCcbl Macerere KaTbICTbl aknapaTTbl i3fey XKy3ere acblpbif-
Abl. 13gey 6apbicbiHAa keneci TepMuHAEp Xeke xaHe Bipre kongaHbingbl: "Xyneni cknepogepmums”,
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PEBMATOJ1OIns NHAJIbHBIE UCCJIEQOBAHUSA .

B

"ekne runepteHausce!”, "DETECT anropuTtmi", "XypekTiH OH KamepanapblH kaTeTepusauuanay". 13age-
YAiH Heri3ri WwapTbl Xyrenik cknepogepMusiMeH bainaHbiCKaH ekne runepTeH3usicel 6ap Haykactapabl
3epTTeyre HerisfenreH 3epTTey XXymbicTapbl 6onabl: MeTa-aHanuagep, TYMHyCcKa 3epTTeynep, peTpo-
CMNEKTUBTI )XaHe KOropTTblK 3epTTeynep.

HaTuxxenepi xxaHe Tankbinaybl. Okne runepTeH3nsHbIH, KNMHUKaNbIK 6enrinepiHid cneymdunka-
nblk eMmec 6onybl, 6yn aypyabliH epTe aHbIKTanyblH eAsyip kublHAaTaabl. ©OKne runepTeH3nsHbIH Knu-
HUKanbIK KepiHicTepi akblH Ke3eHHiH AaMyblHa AeliH HaKTbl 6onMaybl AnarHo3abl kel KOMblfyblHa
oakenegi. Jopirepain KyHOenikTi ToxipubeciHae KonaaHbINaTbliH HEri3ri anropuTMaep ekne runepTeH-
3USAHbIH AVAarHo3 KomblrMaraH Xafgannap caHblH asanTyFa MyMKiHAik 6epeai.

KopbITbiHABI. XKylieni cknepoaepMusiMeH 6annaHbiCkaH ekne runepTeH3nsiCbiHbIH AMarHocTuka-
Cbl KYHOENIKTI Aapirep TexipubeciHae KMbIHAbIK TyFbl3abl. OKNe runepTeH3nsiHbl epTe aHblkTay, Co-
HbIMEH KaTap YakbITbifbl eMAey eTe MaHbI3bl, OATKEHI aTanfaH pakTopnap xyneni cknepogepmu-
SIMEH ayblpaTblH HayKacTapAblH ©Mip Cypy AeHrewiH xakcapTagbl.

Heri3ri ce3anep: xyneni cknepogepmus, ekne runepteHsusacel, ckpuHur, DETECT anroputmi,
KYPEKTIH OH >XaK kamepanapblHblH KaTeTepun3almsachbl.

SUMMARY
DIAGNOSIS OF PULMONARY HYPERTENSION ASSOCIATED WHITH SYSTEMIC SCLEROSIS

Nazym M JUNUSBAYEVA, https://orcid.org/0000-0002-9881-009X,
Bakytsholpan G ISSAYEVA, https://orcid.org/0000-0002-4630-3985

Asfendiyarov Kazakh National Medical University, Almaty, Republic of Kazakhstan

Systemic sclerosis is the most common autoimmune disease associated with pulmonary hyperten-
sion. Pulmonary hypertension is a potential predictor of early death, and therefore, recently, interest in
a comprehensive study of the diagnosis of pulmonary hypertension associated with systemic sclerosis
has been increasing among researchers.

Aim. Consideration of current diagnostic issues, as well as the principles of using diagnostic algorithms
to verify pulmonary hypertension associated with systemic sclerosis, applied in daily clinical practice.

Material and methods. In order to study the literature data, a search was carried out for information
on this problem up to 10 years in depth in the Web of Science, PubMed/MEDLINE. During the search,
the following terms were used individually and in combination: "systemic sclerosis", "pulmonary hyper-
tension”, "DETECT algorithm", "catheterization of the right heart chambers". The main search criteria
were studies based on the study of patients with pulmonary hypertension associated with systemic
sclerosis: meta-analyzes, original studies, retrospective and cohort studies.

Results and discussion. The clinical symptoms of pulmonary hypertension can be nonspecific,
which greatly complicates the diagnosis of the disease in the early stages. The absence of a specific
clinical picture before the development of an advanced stage of pulmonary hypertension leads to late
verification of the diagnosis. Key algorithms used in the daily practice of a doctor make it possible to
minimize the number of undiagnosed cases of pulmonary hypertension.

Conclusions. Diagnosis of PH associated with systemic sclerosis is often challenging for clinicians
to practice. Early diagnosis and therefore treatment of PH are of paramount importance as they improve
survival rates in patients with systemic sclerosis.

Keywords: systemic sclerosis, pulmonary hypertension, screening, DETECT algorithm, right heart
catheterization.

For reference: Junusbayeva NM, Issayeva BG. Diagnosis of pulmonary hypertension associated
whith systemic sclerosis. Meditsina (Almaty) = Medicine (Almaty). 2020;5-6(215-216):15-23 (In Russ.).
DOI: 10.31082/1728-452X-2020-215-216-5-6-15-23

TIOCJICTHUE TO/IbI 3HAYUTETBHO BO3POC MHTEPEC K KOM-  HsISl BEDKMBAEMOCTh cpenul manueHToB ¢ JII, acconnnpoBaHHO#
TUIEKCHOMY W3YYEHHIO BOIPOCOB JMArHOCTHKH JIETOY-  C CHUCTEMHOMN CKJIEPOACPMHEH, COCTABISET MPHUOIN3UTEIBHO
HOM THIEPTEH3HH, aCCOIIMUPOBAHHON C cHCTeMHOH  55%, B cpaBHeHHH ¢ 95% y manmenToB 6e3 JII" [3].

cxneponepmueii (CCIT). OcnoBHO# npuunHoi cmepti ipu CCJL
SIBIISICTCS] MHTEPCTUIMANIbHASI O0JIe3Hb JIETKHX, KOTOPAsi, B CBOIO
ouepe/ib, IPUBOAUT K JIETOUHON rHIepTeH3UH. JIerounas rumep-
ten3us (JII') Bo3HHKaeT B pe3yabTaTe MHUKPOBACKYIOTATHH,
BBI3BAaHHON HapyIIEHHEM PEreHepaTHBHOIO IpoLecca IoBpe-
JKIICHHOTO SHJIOTEJHS U XapaKTepU3yeTcsl Ba30KOHCTPHUKIUEH,
nponudepanueli aprepuaabHOM CTEHKH, BocIaneHueM 1 Gpuopo-
30Mm [1, 2]. JIT siBsieTCsl MPOrPECCUPYIONIUM 3a00JICBaHUEM,
XapaKTepU3YIOMUMCS HOBBIIIEHUEM JIETOYHOTO COCYJHCTOrO
COTIPOTHUBJIEHHSI, UTO BEJET K MPAaBOKETYIOIKOBOI HEOCTATOU-
HOCTH U IIPEKIeBpeMEeHHOM cMepTH. [Ipenmnonaraemast TpexJier-

Ieab nccie0BaHUS - PACCMOTPEHUE AKTYaJIbHBIX BOIIPO-
COB JTMarHOCTHKH, & TAKXKe NMPHUHIMIIOB MCIONb30BaHMS JHa-
THOCTHYECKUX aJITOPUTMOB C IEJIbI0 BepU(PUKAIMH JIETOYHOH
TUTIEPTEeH3UH, aCCOIIMMUPOBAHHON C CUCTEMHOU CKIEpOoaep-
MUE, IPUMEHSEMbIX B €KEITHEBHON KIIMHUYECKOH MPaKTHKE.

MATEPHUAJI U METOAbI

C 1enbro M3ydeHns JTUTEPATYPHBIX JaHHBIX OBLT OCYIIECT-
BJICH MOUCK MH(POPMAIIMH KacaTeJlbHO JaHHON MPOOIEeMBbI
ryounoi 10 10 et B Web of Science, PubMed/MEDLINE. B
HpoIecce OUCKa ObUIN MCIIOIB30BaHbI CICAYIOINE TEPMHUHBI
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B ornrmnansHEiE HECTERORARA I

0 OTACTBHOCTH MIJIM B KOMOWHAIINHU: «CUCTEMHAs CKIIEPOEP-
MU, «JIero4yHas runepreHsus», «anroputMm DETECT», «xa-
TeTepHu3alus MpaBbIX Kamep cepana». OCHOBHBIM YCIOBHEM
ITOMCKA SIBJISUIMCH MCCIIEOBAHMSI, OCHOBAaHHBIE HA N3yYEHUH
MAlMEHTOB C JITOYHOW THUIEPTEeH3UeH, aCCOLUNPOBAHHBIX C
CHUCTEMHOU CKJIEPOIEPMUEH: MeTaaHaIN3bl, OPUTMHAJIBHBIE HC-
CJIeZIOBAHMS, PETPOCIIEKTUBHBIE U KOTOPTHBIE UCCIIEIOBAHUSI.

PE3VYJIBTATBI U OBCYXKJIEHUE

CoracHO AaHHBIM, IpUOIM3UTENBLHO Y 10% HanueHToB ¢
CHCTEMHOI1 CKJIepOZepMUEH JIerouHasi TMIEePTEH3HsI pa3BUBACTCSI
B KayecTBe OCIOKHEeHMs 3aboneBanus [4, 5]. Jlo Ha3HaueHHs
crier(UUecKoi MeIMKaMeHTO3HOM Teparnuu JII cpesHsist BBKH-
BaE€MOCTb y NALIUEHTOB C JIETOUHON I'UMepTeH3UeH IIPU CUCTEM-
HOM CKJIEpO3€ COcTaBisiia | roj mocse mocTaHoBKH THarHo3a [0,
7, 8]. Pesynbrarsl MeTaaHanu3a, BbinosHeHHbIe B 2013 rony,
BKJTIOUUBILIUE 22 MCCIIEI0BAHUS, TIpeICTaBWiIN 2244 nmanyenTa ¢
CHCTEMHOI1 ckieponepmueil, accoruuposanHoii ¢ JII, orobpasu-
JIU TEKyIMe MOKa3aTean BbDKUBaeMoCTH 110 1, 2 u 3 met, uro
COOTBETCTBEHHO cocTaBisieT 81% (95% noBepurenbHbil HHTEP-
Bai [95% ] 79-84%), 64% (95% AU 59-69%) u 52% (95%
J 47-58%) [9]. Cnemyer OTMETUTD, YTO MIPOTHO3 CHCTEMHOM
CKJICPOJIEPMHUH, accolmupoBanHoii ¢ JIT, 3HaunTeIbHO HeOnaro-
NpUsITHEE, B CPAaBHEHHH C MAIIMEHTaMH C WIMOIATHYECKOH (Tiep-
BUYHOI1) Jierounoi runeprensueii [ 10, 11, 12]. JIT, kak npaBuio,
CUMTAETCS O3HUM OCIIOKHEHUEM 3a00J1€BaHUs, HO HA CaMOM
JieJIe MOYKET OBITh TMarHOCTHPOBAHa Ha JIFOOOM STare pa3BUTHSI.
B xone uccnenopanust Hachulla E. et al. [13], JII' 6bu1a auarxo-
CTHpOBaHa B TPYIMIIE MAlMEHTOB C CUCTEMHOW CKIIEpOJiepMUei
cryctst 6,346,6 J1eT rnoce Hayasia epBoro He - PeiiHo cumritoma.

Takxke ObTO 0TOOPAKEHO, UTO MAIUEHTHI, AUArHOCTUPOBAH-
HbIE C CUCTEMHOM cKilepoaepMueii u panHuM HadanoM JII, Obun
CTaplie, HeXEIU MalUeHThI ¢ o3aHUM HadasioMm JIIT (cpenHmii
Bo3pact 58,0+12,5 B cpaBHenun 46,6+12,9 rona), kpome Toro,
TeueHue JII' ¢ paHHUM HayasoOM SABIIAIOCH IPOTHOCTUYECKH Ts-
xkenee, yeM JII' ¢ IO3AHUM HavaaoM, XapaKTepU3yrolleecs ¢
Gornee HU3KUM CEpACYHBIM HHIEKCOM M BBIPAKEHHBIM OOIIUM
JIETOYHBIM cOIpoTuBiIeHHEM. OIHAKO, HECMOTPSI Ha 9TU Pa3iu-
YHsl, CMEPTHOCTb, ObLJIa COITOCTABUMA MEKIY IPYIIIaMH C paH-
HUM HauaJioM U no3aHuM HadanoM JII' ITo Gonbliomy cuery,
MALIEHTHI C OTPAaHUYCHHOI CKIIepoiepMueit ObIIN TTOBEPIKEHBI
GonblieMy pUCKy BO3HUKHOBeHUs JII' B cpaBHEHUHU C IPYIIION
MarueHToB ¢ TUQdy3HOit HOpMOil CUCTEMHOM CKIIepOoIepMHUN
[14, 15]. OnHako, pe3ynbraThl PeTPOCHEKTUBHOIO KOTOPTHOIO
aHanm3a, nposezieHHOro Nihtyanova u sip. [16], 1éMOHCTHPYIOT,
YTO YaCTOTA IPOBEACHUS KaTeTePU3aLY IIPABBIX OTIEIO0B CEp-
1a, B cayvasx noarsepxkaenus JII npu quddysHoit (7%) u
OTpaHMYECHHOH (hopMax CHCTEMHOH ckieponepmun (8%), mpak-
TUYECKH UJICHTUYHBI.

Kiimanyeckne cuMOTOMBI JIETOYHOM TMIIEPTEH3UH MOTYT
ObITh HecTIeNU(DUIHBIMU, YTO 3HAUYUTEIBHO YCIOKHSIET Ana-
THOCTHKY 3a00JIeBaHHs Ha PaHHUX dTamax. OTCYTCTBHE cHe-
(UIecKoi KIMHUYECKOH KapTHHBI 10 PAa3BUTHS Pa3BEpHY-
Toif craguu JII' mpuBOANT K MO3/HEH BepU(UKAIN THarHO3a
[17]. Tonbko mpu BIpayKEHHOH JIETOUHOM BAaCKYJIOMATHH, TIPU-
BOZALIEH K HEJOCTATOUHOCTHU IIPABBIX OTAENOB CEPALA, MOTYT
MPOSIBIATBCS KIMHUYECKHUE IIPU3HAKH, B TOM YHCIIE XapaKTep-
HBIE AyCKYJIbTaTUBHBIC JaHHbIE, 00YCIOBICHHBIE TPUKYCIIH-
JTAJIbHOM perypruTanueii, moBblleHNe [IEHTPaIbHOIO BEHO3HO-

ro nasieHus, remaromeranus [18, 19, 20, 21]. Kak crneactsue,
y OospurHCTBa HaOmonaeMblx O6osbHBIX JII' ipu cuctemMHOM
CKJIEPOJCPMHUH PETUCTPUPYETCSI CepliedHasi HeJOCTaTOYHOCTD
III mmm IV B ¢yHKunoHampHEIX Kinaccos, 1o NYHA / WHO
(Hpro-Mopkckas kapamonornyeckas acconuanys / Becemupnast
OpraHu3alys 3[paBOOXPaHEHUs ), YTO, B CBOIO OUepe/ib, 3HAUH-
TEJIBHO YXY/ILAET MPOTHO3 3a00eBaHus B 1iesioM [4, 22, 23].
IMockoInbKy TiepBble ipu3HaKK U cuMitoMbl JIT' Hecnermduy-
HBI, a TPOTHO3 NTALIMEHTOB, TUArHOCTUPOBAHHBIX U MOJTYYaBIIHX
JIeYeHHE Ha PAHHUX CTa/IMsX, ONaronpusTHee, 4eM y MalleHTOB
C TIO3/IHEH IMarHOCTUKOM, B TIOCIISIIHUE TO/IbI ObLIO pa3paboTaHo
HECKOJIBKO TIPOrpaMM CKpPUHHHTIA JUIs paHHero BbistBiaeHust JII
[24]. B nanHoli cratbe OyayT 00CYKIaThCs TP PA3INYHBIC CXe-
MBI, aKIIEHTUPYIOIINE TaKHE XapaKTePUCTUKH, KaK JJIUTEIbHOCTh
3a005eBaHusl, pe3yNIbTaThl TECTOB JISTOYHON (DYHKIIMU 1 DXOKap-
norpaduu (OxoKT'). Becem nanmenTam ¢ cucteMHO# cKitepoziep-
MHEH, THarHOCTUPOBAHHBIM B ONTFDKaiiiiee BpeMsi, PeKOMEH 1yeT-
Cs1 IPOBOJIUTH €XXeroHbIN ckprHUHT Ha JII. Tlocre TirarensHoro
M3y4YeHHs aHaMHE3a M KITMHUYIECKOTO OCMOTPa MalUeHThI JOJIK-
HBI IPOUTH PsiJi UCCIIEIOBAHUH, BKIIOUast (PyHKIIMOHAIIBHBIE JIe-
TOYHBIC TECTHI (ompenenaeHue GOpCUPOBAHHON KUZHECHHOU
EMKOCTH JIETKHX, 00IIel EMKOCTH JETKHX U Au(Qy3HOHHOIT
CIOCOOHOCTH JIETKHX ), PEHTTCHOTPa(p IO U KOMITBIOTEPHYIO TO-
Morpaduto opraHoB rpynHoi kierku, OKI, sxokapauorpaduto
1 1ab0paToOpHBIE MCCIIEA0BAaHMs, BKIIOYAIOLINE ONpeaeIeHHe
AQHTUHYKJICAPHBIX aHTUTEN U N-KOHIIEBOTro (hparMeHTa rmpeie-
CTBEHHHKA MO3TOBOTO HATPHHYPETHUECKOro menTuaa B-tuma.
ITo cBeneHusM pexomenganuii EBporneiickoro oomecTsa Kapau-
0JIOTOB, 9XOKapaHorpadus sBisieTcs: 0a30BbIM TMATHOCTHIECKUM
Mmetonom BeisiBieHns JIT' cpenu manventos ¢ CC/L [25]. C. Nagel
cuuTaet, 4To pe3ynsTartel DXoKI, BEIMOMTHEHHOM B TOKOE OTIIN-
YaJIMCh HU3KOH TyBCTBUTEIBHOCTHIO 72,7% U CIeU(DUIHOCTHIO
88,2%, Ipy MOPOTrOBBIX 3HAYEHUSIX CUCTOIMUYECKOTO 1aBJICHUS B
nerouHoii aprepun 6osee 40 Mum pr.ct., [26]. 1o 3T0i NpHunHe,
MOCIEAHNE PEKOMEH/IALNH, OTPayKAIOIHE TMATHOCTHKY U Jajlb-
Helllllee BeIleHHe NAlEHTOB C JIETOYHON rHIepTeH3Hel IpeicTaB-
Ts10T pononHuTensHble OX0KIT kpuTepuu, Takue Kak IUIomaah
[IPaBOro MpeCepaAnsi, BpeMs YCKOPEHHS TPAaHCITYJIbMOHAJIBHOTO
KPOBOTOKA, THAMETp JIETOYHON apTepHH, COOTHOIIEHHE 0a3ab-
HBIX pa3MepoB MPABOI0 U JIEBOTO JKEIYAOYKOB B JIMACTOIY, UH-
nekc skcteHTpuuHocty JOK. [lepeuncnennbie KpuTepuu UMEIOT
JIMArHOCTUYECKOE 3HAUYEHHUE B CBOEBPEMEHHOM BbIsBICHUH JII”
[25, 27, 28]. OnHako BBHIY OTCYTCTBHSI 3HAYMMOI crieruduy-
Hoctu DxoKT,, uccnenoBareny Bcero MUpa MbITAl0TCs II00AIbHO
MOANGHUIUPOBATH AJITOPUTMBI PaHHEH ANArHOCTHKU JaHHOTO
KIIMHUYECKOTO cocTosiHUs. COIIacHO JTaHHBIM aMEepHKAHCKOTO
npocriekTuBHOro uccienoBanust PHAROS, oOHaposoBaHHbIC B
2014 roxy, B xoe KOTOPOro OBUTH M3ydeHHI 251 manuenTa ¢
CHCTeMHOH cKJIepoiepMHeli y BCeX MAaIlMeHTOB OTMEYascs 1o
KpaiiHeil Mepe OJIMH U3 HIDKEIPUBEIEHHBIX (aKTOpPOB, CBUJIC-
TENBCTBYOIMX O opmupoBanuu JII': pacyeTHOE cucTOHYE-
CKO€ JIaBJICHUE JIETOYHOH apTrepuu > 40 MM PT.CT. 10 JIaHHBIM
Ox0KT'; 3Hauenue muddysHoit cnocodbHoctu jerkux (DLco)
<55% mpu OTCYTCTBHH BBIPQKEHHOTO MHeBMO(pHOpo3a. [Ipu
9TOM TOKa3aTesn ku3HeHHOH émkocTu Jerkux (XKEJT) nomxHb
MpeBbINIATh 65% W/WIT OTCYTCTBOBATH BHIPAXKSHHBIC IPU3HAKH
MHTEPCTHIHAIBFHOTO NOPasKeHHs JIETKUX 10 Pe3ybTaTaM MyJlb-
THCIHPaIbHON KOMIBIOTEPHON TOMOTpaduu; OTHOIICHHE
XKEJI/DLco >1,6 [29-35]. B TeueHne HIECTUIICTHETO MEPHO/IA
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nccaenoBaHus 3aQUKCHPOBAHBI 35 HOBBIX CIy4aeB Pa3BUTHS
JIETOYHOHM apTepuallbHON I'MIepTeH3UU, 0O0CHOBAHHBIX pe-
3y/bTaTaMH KaTeTepU3alluy MPABLIX OTAETIOB cepaia. AHanu-
3Upys IPOTHOCTUYECKUE 3HAUCHUS (hPaKTOPOB PHCKA B (HOPMHU-
poBanuu JII, MOXKHO NMPHITH K BBIBOLY, YTO TUPPY3MOHHAS
CIOCOOHOCTH JerKuX B 83% OTIMYMIACE MAaKCUMAIBHON TyB-
CTBUTEJIBHOCTHIO [36].

TTockonbKy «3010ThIM CTaHAAPTOM» ArarHocTuku JII siBist-
eTcsl KaTeTepu3alys MPaBbIX OTACTIOB CEpAla, YUUTHIBAIOTCS
olpe/ieIeHHbIE OKa3aHUsl 1711 IPOBEAEHUS JAaHHON HHBA3HBHOM
npouenypsl [4, 37]. 3ouaupoBaHME MIPaBBIX KaMep cepiua pe-
KOMEHJyeTCs Ul MAlMEHTOB C [10Ka3aTeIIMU COOTHOIICHHS

@®XKEJI/ DLco Bbitue 1,6 n/unu DLco nuske 60% 0T MporHo3u-
PYeMOro 3HAYCHHS Y JIUII C TIPU3HAKAMHE JTUCITHOD MU MTAIIUCHTHI
¢ ypoBHeM N-KOHIIEBOTO (hparMeHTa Ipe/IIeCTBeHHUKA MO3I0-
BOTO HATPUIYpETHUECKOTO TeNnTHaa B-THma, MpeBhIIaonero
Oosee yeM B JiBa pa3a BEpXHHU Mpezes HopMbI (puc. 1).

KareTepusarus mpaBbIX OTIEIOB Ceplla HACTOSTEIHHO
PCKOMEH/IOBaHA MAI[MEHTAM B CJIYYasiX, COMPOBOXKIAIOIINXCS
YBEJIMYCHHEM MPABOTO MPEIACEPIHs WIN MPABOTO JKEMYI0YKa,
HPEBBIIICHUEM CKOPOCTH ITOTOKA TPHKYCIHAAIBHON Perypru-
Taluu BbIe 2,8 M/c, BApbUPOBAHUEM MOKA3aTeIeH MEXIY
3Ha4YeHUsIMU 2,5 1 2,8 M/C 1o pe3ynbraTam sxokapauorpaduu,
a TaxoKe JIIAM C IMPU3HAKaMH JAUCITHOI (pHC. 2).

TeCTbl

—

®XEJVO DLco CN > 1,6 w/unn DLco ®XEJV DLco > 1,6 w/mnu

‘ DY HKLMOHATTbHbIE NETOYHbIE ‘

<60% OT NMPOrHO3NPYMOro 3Ha4EHMsI DLco < 60% OT NporHo3u1pyemMoro

3HaveHus
HaTpuity peTudeckui

HaTtpunypeTtnyeckuini nentug
nentug B-tvna

B-Tvna He npeBbilaeT
NpeBbILIAeT BEPXHUN BEPXHWI npeaen HopMbI
npeaen Hopmbl 6oree

bonee 4yem B ABa pasa
YeM B [Ba pasa

/ ~

[MokazaHa KIMKC J [ He nokasaHa KINKC }

Ectb
ofplLKka

HeTt ogpliwku

o N

[ He nokasana KIKC } [

PucyHok 1 - PekomeHpaLym no BbINONHEHUIO KaTeTepu3aLLMM NPaBbIx OTAENOB CePALLA.
Cokpaluenms: PIKEJ - popcuposaHHast xmu3HeHHas EMKocTb nerkux, DLco - audbdy suoHHas cnocoBHOCTb Nérkux,
KMKC - kateTepu3saums npaebix Kamep cepaLa

‘ BeposTHocTb JII no gaHHbIM ‘

axokapavorpacum
Motok TP < 2,5 MoTok TP 2,5 — lMoTok TP >2,8 Pacluvperve
m/c 2,8 v/c m/c

nonoctu MM n

K

nr Het Ectb
OAbILLKM oAblLKa
MarnoBeposTHa

J — |

[ PekomenaoBaHa KIMKC lMopospenue Ha JI J

PucyHok 2 - BepositHocTb JIT no aaHHbIM 3x0KapaMorpacmm.
Cokpatuenus: TP - TpukycrmpansHas peryprutaums, MM — npasoe npepcepaue, MK - npaebii kenypouek, JT - neroyHas runepreHsus

MEJMILMHA (Anmarsi), Ne5-6 (215-216), 2020 .




B oruruHanbHbIE nccnEROB PEBMATOJIOTUS]

Bornee pa3BepHyThIit anroput™m panneit nuarHoctuxu JII'y
HALIEHTOB ¢ CUCTEMHOH CKJIepolepMuell IpenocTaBieH Ipyl-
TOH co3/iaresieil MaclTaOHOrO MHOTOLICHTPOBOTO HCCIICIOBAHHS
DETECT, B xoze KOTOpPOIo NpUHSIU ydacTue 466 NalueHTOB C
CCJI B crpanax Eporibl, A3uu u CIIA. Becem 60ibHBIM crCTEM-
HOH ckJiepofepMueil ¢ IpofoKUTENPHOCTbIO 3a0051eBaHus 60-
nee 3 siet v nokazaresiimu DLco Huxe 60% ot nporuo3upyemo-
O 3HAYEHUS], PEKOMEH IYEeTCsI IPOBOIUTH JUArHOCTHKY COINIACHO
anroputmy DETECT exerozno (puc. 3), [38]. OCHOBHO# 11eNbI0
uccnenoBanus DETECT sBisieTcs pa3paboTka anropurMa Jua-
THOCTHKH JJIs1 JISTOYHON TMIEPTEH3HH, aCCOLIMUPOBAHHON C CHU-
CTEMHOH cKilepoiepMuell, OCHOBAHHOIO Ha [JOKA3aTelbCTBAX.
JlaHHBII arOPUTM HO3BOJIHII ObI MUHUMHU3HPOBAThH KOTMIECTBO
HEIMarHOCTUPOBAaHHbIX ciry4aes JII, onTuMHU3npys HCIOJIB30Ba-
HHE KaTeTepH3alliK MIPaBbIX OTIETIOB CEP/La B KaYeCTBE JHArHO-
CTHKH, OIPEIeIIsisl TEM CaMbIM OKa3aHUs IS PallMOHAILHOTO
MPOBEJICHUS] MHBA3UBHOMN MPOLETYPhI CPEH MALMEHTOB C CHU-
CTEMHOMH CKJIEpOAEPMHEH.

Ha nepBom srane anroputma DETECT ucnomnsiyooTcs
HIECTh OTHOCUTEIBHO IPOCTBIX OLEHOUHBIX KPUTEPUEB UL
orbopa MalueHToB, KOTOPhIM HEOOXOAUMO MPOBEACHUE 3X0-
kapauorpadum. /laHHas OLleHKa IpecTaBisieT coboif COOTHO-
menue nokasareneii mporuosupyemsix @XKEJI u DLco, nanu-
YHUe TeJICaHTUIKTA3UN, aHTUIIEHTPOMEPHBIX aHTUTEN, YPOBHSA
N-KOHIIEBOTO MPOMENTHIa HaTPUIYpEeTUIECKOTO TOPMOHA U
MOUYEBOH KUCIIOTHI B CBIBOPOTKE KPOBU, & TAKXKE IIPU3HAKU OT-
KJIOHEHHS 2JIEKTPUYECKOM OCH Cep/ilia BIPaBo Ha HIEKTPOKap-
Jquorpamme. O61as oLieHKa pUCKa MOXKET ObITh pacCUUTaHa 110
cewiike: http://detect-pah.com. Ha BTOopom 3rtane, y4uTsiBas
ypOBEHb IIPOrHO3UPOBAHYSI IIEPBOTO 3TAla U JIBYX 3XOKapaUO-

rpaduuecKkux U3MEHEHHI, a TAKXKe yBEIUUEHHE IPABOro Mpei-
Cep/usl U CKOPOCTH MOTOKA TPUKYCIUAATBHON PEerypruTanum
JIaeT BO3MOKHOCTH OIIPEENIUTD IPYIITY MalUeHTOB, KOTOPHIE
B MOCTIEYIOIEeM OyayT HalpaBieHbl HA KaTeTEPU3AIINIO Mpa-
BbIX Kamep cepaua. Pesynpraret uccnenosanuss DETECT mo-
Ka3aJi, 4T0, CONIACHO allTOPUTMY, B 62% clly4aeB ObLIO PEKO-
MEHJIOBaHO IPOBEJEHNE KaTeTepU3alNuU MPaBbIX OTAEIOB
cepaua, 6osee Toro 4% nanuentos ¢ JIAI' u noxxHOOTpHLIA-
TEJIHBIMU pe3yabTaTaMi HE TUAarHOCTUPOBAHbBI CBOEBPEMEH-
HO. J{J1s cpaBHEHUsI, B OTHOLICHUH PYKOBOJSIIIMX TTPHHIHITOB
EBporeiickoro obriecTBa kapuonoros / EBporneiickoro pecriu-
paTopHOro 00IIEeCTBA Y JAHHBIX TAI[MEHTOB He BepH(UIINPOBa-
Hbl 29% AMarHo30B, B TO BpeMs KaK 4acTOTa BbIIOJHEHUS Ka-
TeTepu3alliy IIPaBbIX OTAENIOB cepaua cocraBuia 40% [38].
J171st manyeHToB ¢ CUCTEMHOM CKIIepOAepMHUEH ¢ TIPOJOIIKH-
TEIBHOCTBIO 3a00eBaHus Ooliee 3 JeT U npesblienne 1udoy-
3MOHHOH CIIOCOOHOCTH JIETKHUX 110 MOHOOKCHY YIJIEpO/ia BBILIE
60% OT IIPOrHO3UPYEMOTO 3HAUECHUSI, PEKOMEHYETCs IIPOBO-
JIUTh €KETrOo/IHbIi CKpUHUHT Ha BelABIeHue JII' ¢ momorkto
(DYHKIMOHAIBHBIX JIETOYHBIX TECTOB, BKIIFOYAIOIINX OLECHKY
DLco u onpenenenue ypoBHs: N-KOHIIEBOTO MPOIENTHAA Ha-
Tpuilyperudeckoro ropmona [37-40]. ComiacHo JaHHOU cxeme
(puc. 4), sxokapanorpadus peKOMEHIOBaHA B CIIy4yasx CHHKE-
Hus nokasareneii DLco 6onee yem Ha 20% B Teuenue 1 roja,
coorHotenue ®IKEJT/ DLco Huxe 1,6, 1100 NpH MPEBbIIICHAR
ypoBHs1 N-KOHIIEBOTO MPOIENTH A HATPHIHYPETHIECKOTO TOPMO-
Ha B CBIBOPOTKE O0JIee YeM B J1Ba pa3a (BbIIIE BEPXHETO Mpeea
HOPMaJIBHBIX MOKa3aTeneil). Pelenue o mpoBeieHuH KaTeTepu-
3allMH TIPaBBIX KaMep Cepliia NPHHUMAETCS B 3aBUCUMOCTH OT
pe3yibsratoB sxokapauorpadun (puc. 2). [Ipu Hanuauu npu3Ha-

Lar 1.

Hatpwuiypetndeckuin nentug B-tuna

MporHoaupyemblin nokasatens GXEN (%) / nporHoaupyeoe 3Haverne DLco (%)
MpucyTcTBYET TENeaHrnakTasvs aa / Het
MpucyTcTBME aHTULEHTpamepHbix aHTuten (ALLA) na / HeT

CbIBOPOTO4HbIN YPOBEHE MOYEBOWN KUCMOTbI
OTKNOHeHWe anekTpuyeckon ocu cepgua Bnpaso Ha OKIM aa/Het

OueHka pucka Ha www.detect-pah.com

—
Y

r£

Lar 2. 9xokapauorpac us

Mnowaas npaeoro npeacepauns (cm?)

— .
N
T (
—
g

O6wmin puck coctaensieT 220 — 300 6annos: OxoKI™ He pekoMeHOoBaHa
O6wuit puck coctaenset 300 — 400 6annos: OxoKI™ pekomeHgoBaHa

Moacyet H6annoB o6Lyero p1cka, cornacHo wary 1
CKopOCTb NOTOKA TPUKYCNvaanbHOW peryprutaumm (m/c)
Bbiumcnutb Ha www.detect-pah.com

O6wwmn puck coctaenseT 10 — 35 6annos: KINKC He pekomeHaoBaHa
06w puck coctaensieT 35 — 90 6anno.: KIMNKC pekomeHaoBaHa

PucyHok 3 - Anroputm DETECT, npumeHsiembli y NaLMEHTOB C CUCTEMHOMN CKNEPOAEPMUEN
¢ npogomxuTensHocTbro 3abonesanus 6onee 3 net u DLco <60%
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HAJBHBIE nccnenoBAHns [

npejlecTBeHHka Mo3roBsoro

YpoBeHb N-KOHLEBOro hparmeHTa
HaTpuypeTudeckoro nentuaa B-tuna

JNero4yHbole TeCTbl

' '

[ Oxokapavorpadus

dyHKUMOHanNbHbIe

- CepaeyHas HeoCTaTOYHOCTb
HESICHOW 3TUONOrnm-
MepukapavanbHbI BbINOT-
OBoCHOBaHHbIE MOAO3PEHUS
Bpaya

[MocmoTpeTb pekomeHgaumn ans
NPOBEAEHNs1 KaTeTepM3aLmm NpaBbiX Kamep
cepaua (puc. 2)

KOB CEpJICYHON HEI0CTAaTOYHOCTH HESCHOM 3THONIOTUH, TIPU3HA-
KOB [IEPUKAPIUAIBHOIO BBIIIOTA MIIM BO3HUKHOBEHHUS MO103pE-
aust Ha JII" (HecMOTpst Ha HOPMAaJTHHBIHA WK CIIETKA TIOBBIIIICHHBII
ypoBeHb N-KOHIIEBOIO IPOINENTHAA HATPUYPETHUECKOTO rop-
MOHA ¥ NpeBblIeHne rnokasaresneii DLco Bbite 60% ot mporso-
3UPYEMOT0 3HAUCHUsT) PEKOMEHIYETCsl 9XOKapaAnuorpadusl.
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PucyHok 4 - Tabnmua pemoHcTpupyeT ckpuhmnhr JIT y NaLuMeHTOB ¢ CMCTEMHOM CKIIEPOAEPMMEN
€ npopomKuTEnbHOCTLIO 3abonesaHus 6onee 3 net u DLco >60%

Ilpo3paunocme uccneoosanusn

Hcceneoosanue He umeno cnoHcopekoll noooepiicku. Aemo-
Pbl HeCym NoaHyl0 0meemcmeeHHoCmb 3a NpedoCcmasgieHue
OKOHUAMENbHOUL ePCUll PYKONUCU 8 NeYanb.

Jexnapayus 0 punancoswix u Opyeux 63aumoOnHOUEHUAX

Bce agmopuvl npunumanu yuacmue 6 paspadomie Kouyen-
yuu cmamou u Hanucanuu pykonucu. Oxonuamenvnas eepcus
pyronucu ovLia 0000pena gcemu agmopamu. Amopul He noay-
Yanu 2OHOpap 3a CMamuvlio.

Bxnao asmopos

Hcaesa Baxvimuwionnan I'ab0yixakumosHa yuacmeosand 6
CO30aHUU KOHYEeNnYul U OU3AUHA UCCAe008AHUSL.

Loicynycbaesa Hazvim Mapamoena ocyujecmeuna nouck
UMePaAmypHbIX OAHHBIX U HANUCATA CIMAMbIO.

Kongpnuxm unmepecos

Asmopbl 3a361510M 06 OMCYMCMEUU KOHDIUKMA UHINEPECO8. .

REFERENCES

1 Gunther S, Jais X, Maitre S, Berezne A, Dorfmuller P, Seferian
A, etal. Computed tomography findings of pulmonary venoocclusive
disease in scleroderma patients presentingwith precapillary
pulmonary hypertension. Arthritis and Rheumatism. 2012;64(9):2995-
3005. PMID: 22549387. DOI: 10.1002/art.34501 [Indexed for
MEDLINE]

2 Dorfmuller P, Humbert M, Perros F, Sanchez O, Simonneau G,
Muller KM, et al. Fibrous remodeling of the pulmonary venous
system in pulmonary arterial hypertension associated with
connective tissue diseases. Human Pathology. 2007;38(6):893-902.
PMID: 17376507. DOIL: 10.1016/j.humpath.2006.11.022 [Indexed for
MEDLINE]

3 Hachulla E, Carpentier P, Gressin V, Diot E, Allanore Y, Sibilia
J, et al. Risk factors for death and the 3-year survival of patients with
systemic sclerosis: The French ItinerAIR-Sclerodermie study.
Rheumatology. 2009;48(3):304-308. PMID: 19174571. DOI: 10.1093/
rheumatology/ken488

4 Hachulla E, de Groote P, Gressin V, Sibilia J, Diot E, Carpentier P,
et al. The threeyear incidence of pulmonary arterial hypertension
associated with systemic sclerosis in a multicenter nationwide
longitudinal study in France. Arthritis and Rheumatism. 2009;60(6):1831-
1839. PMID: 19479881. DOIL: 10.1002/art.24525

5 Avouac J, Airo P, Meune C, Beretta L, Dieude P, Caramaschi
P, et al. Prevalence of pulmonary hypertension in systemic sclerosis
in European Caucasians and metaanalysis of 5 studies. The Journal
of Rheumatology. 2010;37(11):2290-2298. PMID: 20810505.
DOI: 10.3899/jrheum.100245 [Indexed for MEDLINE)]

MEJMILMHA (Anmarsi), Ne5-6 (215-216), 2020 .




B oruruHAnbHBIE NICCNEROE PEBMATOJIOTUS]

PMID: 20810505. DOI: 10.3899/jrheum.100245 [Indexed for
MEDLINE]

6 Koh E.T.,, Lee P., Gladman D.D., Abu-Shakra M. Pulmonary
hypertension in systemic sclerosis: An analysis of 17 patients //
British Journal of Rheumatology. - 1996. — Vol. 35 (10). — P. 989-993.
PMID: 8883438. DOI: 10.1093/rheumatology/35.10.989

7 Shirai Y., Kuwana M. Complex pathophysiology of pulmonary
hypertension associated with systemic sclerosis: potential unfavorable
effects of vasodilators // Journal of Scleroderma and Related
Disordes. — 2017. — Vol 2. — P. 69—134. doi.org/10.5301/jsrd.5000235

8 Coghlan J.G., Galie N., Barbera J.A. et al. Initial combination
therapy with ambrisentan and tadalafil in connective tissue disease-
associated pulmonary arterial hypertension (CTD-PAH): subgroup
analysis from the AMBITION trial / Annals of the rheumatic
diseases. - 2017. — Vol. 76. — P. 1219-1227. PMID: 28039187.
DOI: 10.1136/annrheumdis-2016-210236 [Indexed for MEDLINE]

9 Lefevre G., Dauchet L., Hachulla E., Montani D.V., Lambert M.
et al. Survival and prognostic factors in systemic sclerosis-associated
pulmonary hypertension: A systematic review and meta-analysis //
Arthritis and Rheumatism. — 2013. — Vol. 65 (9). — P. 2412-2423.
PMID: 23740572. DOI: 10.1002/art.38029 [Indexed for MEDLINE]

10 Kawut S.M., Taichman D.B., Archer-Chicko C.L., Palevsky
H.I., Kimmel S.E. Hemodynamics and survival in patients with
pulmonary arterial hypertension related to systemic sclerosis // Chest.
-2003. — Vol. 123 (2). — P. 344-350. PMID: 12576350. DOI: 10.1378/
chest.123.2.344 [Indexed for MEDLINE)]

11 Sobanski V., Launay D., Hachulla E. et al. Current approaches
to the treatment of systemic-sclerosis-associated pulmonary arterial
hypertension (SSc-PAH) // Current rheumatology reports. - 2016. —
Vol. 18. — P. 10. PMID: 26841964. DOI: 10.1007/511926-015-0560-x
[Indexed for MEDLINE]

12 Launay D., Sobanski V., Hachulla E. et al. Pulmonary
hypertension in systemic sclerosis: different phenotypes // European
respiratory review - 2017. — Vol. 26. — P. 170056. PMID: 28954767.
DOI: 10.1183/16000617.0056-2017 [Indexed for MEDLINE]

13 Hachulla E., Launay D., Mouthon L., Sitbon O., Berezne A.,
Guillevin L. et al. Is pulmonary arterial hypertension really a late
complication of systemic sclerosis? / Chest. - 2009. — Vol. 136 (5). —
P. 1211-1219. PMID: 19429720. DOLI: 10.1378/chest.08-3042 [Indexed
for MEDLINE]

14 MacGregor A.J., Canavan R., Knight C., Denton C.P., Davar
J., Coghlan J. et al. Pulmonary hypertension in systemic sclerosis:
Risk factors for progression and consequences for survival //
Rheumatology. — 2001. — Vol. 40 (4). — P. 453-459. PMID: 11312386.
DOI: 10.1093/rheumatology/40.4.453

15 Mukerjee D., St George D., Coleiro B., Knight C., Denton C.P.,
Davar J. et al. Prevalence and outcome in systemic sclerosis
associated pulmonary arterial hypertension: Application of a registry
approach / Annals of the Rheumatic Diseases.-2003. — Vol. 62 (11).
—P. 1088-1093. PMID: 14583573. DOI: 10.1136/ard.62.11.1088

16 Nihtyanova S.I., Tang E.C., Coghlan J.G., Wells A.U., Black
C.M., Denton C.P. Improved survival in systemic sclerosis is
associated with better ascertainment of internal organ disease: A
retrospective cohort study // QJM: Monthly Journal of the Association
of Physicians. - 2010. — Vol. 103 (2). — P. 109-115. DOI:10.1093/qjmed/
hepl74

17 Avouac J., Huscher .D, Furst D.E. et al. Expert consensus for
performing right heart catheterisation for suspected pulmonary
arterial hypertension in systemic sclerosis: a Delphi consensus study
with cluster analysis / Annals of the Rheumatic Diseases. — 2014
January. — Vol. 73 (1). — P. 191-7. PMID: 23349131 DOI: 10.1136/
annrheumdis-2012-202567 [Indexed for MEDLINE)]

18 Kahan A., Allanore Y. Primary myocardial involvement in
systemic sclerosis / Rheumatology. — 2006. — Vol. 45 (Suppl 4). —
P. ivl4—ivl7. PMID: 16980717. DOI: 10.1093/rheumatology/kel312
[Indexed for MEDLINE]

19 Fernandez-Codina A/, Simeon-Aznar C.P., Pinal-Fernandez
1., Rodriguez-Palomares J., Pizzi M.N., Hidalgo C.E. et al. Cardiac

6 Koh ET, Lee P, Gladman DD, Abu-Shakra M. Pulmonary
hypertension in systemic sclerosis: An analysis of 17 patients. British
Journal of Rheumatology. 1996;35(10):989-993. PMID: 8883438.
DOI: 10.1093/rheumatology/35.10.989

7 Shirai Y, Kuwana M. Complex pathophysiology of pulmonary
hypertension associated with systemic sclerosis: potential unfavorable
effects of vasodilators. J Scleroderma Relat Disord. 2017; 2:69-134.
doi.org/10.5301/jsrd.5000235

8 Coghlan JG, Galie N, Barbera JA, et al. Initial combination therapy
with ambrisentan and tadalafil in connective tissue disease-associated
pulmonary arterial hypertension (CTD-PAH): subgroup analysis from
the AMBITION trial. Annals of the rheumatic diseases. 2017;76:1219—
1227. PMID: 28039187. DOI: 10.1136/annrheumdis-2016-210236
[Indexed for MEDLINE]

9 Lefevre G, Dauchet L, Hachulla E, Montani D V, Lambert M,
et al. Survival and prognostic factors in systemic sclerosis-associated
pulmonary hypertension: A systematic review and meta-analysis.
Arthritis and Rheumatism. 2013;65(9):2412-2423. PMID: 23740572.
DOI: 10.1002/art.38029 [Indexed for MEDLINE]

10 Kawut S M, Taichman DB, Archer-Chicko CL, Palevsky HI,
Kimmel SE. Hemodynamics and survival in patients with pulmonary
arterial hypertension related to systemic sclerosis. Chest.
2003;123(2):344-350. PMID: 12576350. DOI: 10.1378/chest.123.2.344
[Indexed for MEDLINE]

11 Sobanski V, Launay D, Hachulla E, et al. Current approaches
to the treatment of systemic-sclerosis-associated pulmonary arterial
hypertension (SSc-PAH). Current rheumatology reports. 2016;18:10.
PMID: 26841964. DOI: 10.1007/s11926-015-0560-x [Indexed for
MEDLINE]

12 Launay D, Sobanski V, Hachulla E, et al. Pulmonary hypertension
in systemic sclerosis: different phenotypes. European respiratory
review. 2017;26:170056. PMID: 28954767. DOL: 10.1183/16000617.0056-
2017 [Indexed for MEDLINE]

13 Hachulla E, Launay D, Mouthon L, Sitbon O, Berezne A,
Guillevin L, et al. Is pulmonary arterial hypertension really a late
complication of systemic sclerosis? Chest. 2009;136(5):1211-1219.
PMID: 19429720. DOI: 10.1378/chest.08-3042 [Indexed for
MEDLINE]

14 MacGregor AJ, Canavan R, Knight C, Denton CP, Davar J,
Coghlan J, et al. Pulmonary hypertension in systemic sclerosis: Risk
factors for progression and consequences for survival. Rheumatology.
2001;40(4):453-459. PMID: 11312386. DOI: 10.1093/rheumatology/40.4.453

15 Mukerjee D, St George D, Coleiro B, Knight C, Denton CP,
Davar J, et al. Prevalence and outcome in systemic sclerosis
associated pulmonary arterial hypertension: Application of a registry
approach. Annals of the Rheumatic Diseases. 2003;62(11):1088-1093.
PMID: 14583573 DOI: 10.1136/ard.62.11.1088

16 Nihtyanova SI, Tang EC, Coghlan JG, Wells AU, Black CM,
Denton CP. Improved survival in systemic sclerosis is associated with
better ascertainment of internal organ disease: A retrospective cohort
study. QJM: Monthly Journal of the Association of Physicians.
2010;103(2):109-115. DOI:10.1093/qjmed/hcpl174

17 Avouac J, Huscher D, Furst DE, et al. Expert consensus for
performing right heart catheterisation for suspected pulmonary arterial
hypertension in systemic sclerosis: a Delphi consensus study with
cluster analysis. Annals of the Rheumatic Diseases. 2014 Jan;73(1):
91-7. PMID: 23349131 DOI: 10.1136/annrheumdis-2012-202567
[Indexed for MEDLINE]

18 Kahan A, Allanore Y. Primary myocardial involvement in
systemic sclerosis. Rheumatology. 2006;45(4):14—17. PMID: 16980717.
DOI: 10.1093/rheumatology/kel312 [Indexed for MEDLINE]

19 Fernandez-Codina A, Simeon-Aznar CP, Pinal-Fernandez I,
Rodriguez-Palomares J, Pizzi MN, Hidalgo CE, et al. Cardiac
involvement in systemic sclerosis: Differences between clinical
subsets and influence on survival. Rheumatology International.
2017;37(1):75-84. DOI 10.1007/s00296-016-347

20 Meune C, Vignaux O, Kahan A, et al. Heart involvement in
systemic sclerosis: evolving concept and diagnostic methodologies.

. MEDICINE (Almaty), Ne5-6 (215-216), 2020




PEBMATOJ/IOTUS HAZIbHBIE uccnegoBaqns i

involvement in systemic sclerosis: Differences between clinical
subsets and influence on survival / Rheumatology International. -
2017. — Vol. 37 (1). — P. 75-84. DOI 10.1007/300296-016-347

20 Meune C., Vignaux O., Kahan A. et al. Heart involvement in
systemic sclerosis: evolving concept and diagnostic methodologies //
Archives of cardiovascular diseases — 2010. — Vol. 103. — P. 46-52.
PMID: 20142120. DOI: 10.1016/j.acvd.2009.06.009

21 D’Alto M., Romeo E., Argiento P. et al. Clinical relevance of
fluid challenge in patients evaluated for pulmonary hypertension //
Chest - 2017.— Vol. 151.—P. 119-126. PMID: 27575357. DOL: 10.1016/j.
chest.2016.08.1439 [Indexed for MEDLINE]

22 Humbert M., Sitbon O., Yaici A., Montani D., O’Callaghan
D.S., Jais X. et al. Survival in incident and prevalent cohorts of
patients with pulmonary arterial hypertension / The European
Respiratory Journal. - 2010. — Vol. 36( 3). — P. 549-555.
PMID: 20562126. DOI: 10.1183/09031936.00057010 [Indexed for
MEDLINE]

23 Chung L., Domsic R.T., Lingala B., Alkassab F., Bolster M.,
Csuka M.E. et al. Survival and predictors of mortality in systemic
sclerosis-associated pulmonary arterial hypertension: Outcomes
from the pulmonary hypertension assessment and recognition of
outcomes in scleroderma registry // Arthritis Care & Research. -
2014. — Vol. 66 (3). — P. 489-495. PMID: 23983198. DOI: 10.1002/
acr.22121 [Indexed for MEDLINE]

24 Kelemen B.W., Mathai S.C., Tedford R.J. Right ventricular
remodeling in idiopathic and scleroderma-associated pulmonary
arterial hypertension: two distinct phenotypes // Pulmonary
circulation. - 2015. — Vol. 5 (2). — P. 327-334.34. PMID: 26064458.
DOI: 10.1086/680356

25 ESC/ERS Guidelines for the diagnosis and treatment of
pulmonary hypertension, 2015. - Vol. 46 (4). - P. 903. https://er;j.
ersjournals.com/content

26 Nagel C., Henn P., Ehlken N. et al. Stress Doppler
echocardiography for early detection of systemic sclerosis-associated
pulmonary arterial hypertension // Arthritis research and therapy. -
2015 June 19. — Vol.17. — P. 165. PMID: 26084934. DOI: 10.1186/
$13075-015-0673-7 [Indexed for MEDLINE]

27 Galie N., Seeger W., Naeije R., Simonneau G., Rubin L.J.
Comparative analysis of clinical trials and evidence-based treatment
algorithm in pulmonary arterial hypertension // Journal of the
American College of Cardiology. - 2004. — Vol. 43 (12). — P. 81-88.
PMID: 15194183. DOI: 10.1016/j.jacc.2004.02.038

28 Galie N., Simonneau G. The Fifth World Symposium on
Pulmonary Hypertension / Journal of the American College of
Cardiology. —2013.—Vol. 62.—P. 1-3. PMID: 24355633. DOI: 10.1016/j.
jacc.2013.10.030 [Indexed for MEDLINE]

29 Simonneau G., Gatzoulis M.A., Adatia I., Celermajer D.,
Denton C., Ghofrani A. et al. Updated clinical classification of
pulmonary hypertension // Journal of the American College of
Cardiology. 2013. — Vol. 62 (25). — P. 34—41. PMID: 24355639.
DOI: 10.1016/j.jacc.2013.10.029

30 Galie N., Humbert M., Vachiery J.L., Gibbs S., Lang I.,
Torbicki A. et al. 2015 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension: The Joint Task Force for the
Diagnosis and Treatment of Pulmonary Hypertension of the
European Society of Cardiology (ESC) and the European Respiratory
Society (ERS): Endorsed by: Association for European Paediatric and
Congenital Cardiology (AEPC), International Society for Heart and
Lung Transplantation (ISHLT) / European Heart Journal. - 2016. —
Vol. 37 (1). — P. 67-119. PMID: 26320113. DOI: 10.1093/eurheart;j/
ehv317

31 Badesch D.B., Champion H.C., Sanchez M.A., Hoeper M.M.,
Loyd J.E., Manes A. et al. Diagnosis and assessment of pulmonary
arterial hypertension // Journal of the American College of
Cardiology. - 2009. — Vol. 54 (1). — P. 55—-66. PMID: 19555859.
DOI: 10.1016/j.jacc.2009.04.011 [Indexed for MEDLINE]

32 Valerio C.J., Schreiber B.E., Handler C.E., Denton C.P.,
Coghlan J.G. Borderline mean pulmonary artery pressure in patients

Archives of cardiovascular diseases. 2010;103:46-52. PMID: 20142120.
DOI: 10.1016/j.acvd.2009.06.009

21 D’Alto M, Romeo E, Argiento P, et al. Clinical relevance of fluid
challenge in patients evaluated for pulmonary hypertension. Chest.
2017;151:119-126. PMID: 27575357. DOI: 10.1016/j.chest.2016.08.1439
[Indexed for MEDLINE]

22. Humbert M, Sitbon O, Yaici A, Montani D, O’Callaghan DS,
Jais X, et al. Survival in incident and prevalent cohorts of patients with
pulmonary arterial hypertension. The European Respiratory Journal.
2010;36(3):549-555. PMID: 20562126. DOI: 10.1183/09031936.00057010
[Indexed for MEDLINE]

23 Chung L, Domsic RT, Lingala B, Alkassab F, Bolster M, Csuka
ME, et al. Survival and predictors of mortality in systemic sclerosis-
associated pulmonary arterial hypertension: Outcomes from the
pulmonary hypertension assessment and recognition of outcomes in
scleroderma registry. Arthritis Care & Research. 2014;66(3):489-495.
PMID: 23983198. DOI: 10.1002/acr.22121 [Indexed for MEDLINE]

24 Kelemen BW, Mathai SC, Tedford RJ. Right ventricular
remodeling in idiopathic and scleroderma-associated pulmonary
arterial hypertension: two distinct phenotypes. Pulmonary circulation.
2015;5(2):327-334.34. PMID: 26064458. DOI: 10.1086/680356

25 ESC/ERS Guidelines for the diagnosis and treatment of
pulmonary hypertension, 2015. Available from: https://erj.ersjournals.
com/content/46/4/903

26 Nagel C, Henn P, Ehlken N, et al. Stress Doppler echocardiography
for early detection of systemic sclerosis-associated pulmonary arterial
hypertension. Arthritis Res Ther. 2015 June 19;17:165. PMID: 26084934.
DOI: 10.1186/s13075-015-0673-7 [Indexed for MEDLINE]

27 Galie N, Seeger W, Naeije R, Simonneau G, Rubin LJ.
Comparative analysis of clinical trials and evidence-based treatment
algorithm in pulmonary arterial hypertension. Journal of the
American College of Cardiology. 2004;43(12):81-88. PMID: 15194183.
DOI: 10.1016/j.jacc.2004.02.038

28 Galie N, Simonneau G. The Fifth World Symposium on
Pulmonary Hypertension. Journal of the American College of
Cardiology. 2013;62 (25):1-3. PMID: 24355633. DOI: 10.1016/j.
jacc.2013.10.030 [Indexed for MEDLINE].

29 Simonneau G, Gatzoulis MA, Adatia I, Celermajer D, Denton
C, Ghofrani A, et al. Updated clinical classification of pulmonary
hypertension. Journal of the American College of Cardiology.
2013;62(25):34—41. PMID: 24355639. DOI: 10.1016/j jacc.2013.10.029

30 Galie N, Humbert M, Vachiery JL, Gibbs S, Lang I, Torbicki
A, etal. 2015 ESC/ERS Guidelines for the diagnosis and treatment of
pulmonary hypertension: The Joint Task Force for the Diagnosis and
Treatment of Pulmonary Hypertension of the European Society of
Cardiology (ESC) and the European Respiratory Society (ERS):
Endorsed by: Association for European Pediatric and Congenital
Cardiology (AEPC), International Society for Heart and Lung
Transplantation (ISHLT). European Heart Journal. 2016; 37(1):67-
119. PMID: 26320113. DOI: 10.1093/eurheartj/ehv317

31 Badesch DB, Champion HC, Sanchez MA, Hoeper MM, Loyd
JE, Manes A, et al. Diagnosis and assessment of pulmonary arterial
hypertension. Journal of the American College of Cardiology.
2009;54:55-66. PMID: 19555859. DOI: 10.1016/j.jacc.2009.04.011
[Indexed for MEDLINE)]

32 Valerio CJ, Schreiber BE, Handler CE, Denton CP, Coghlan
JG. Borderline mean pulmonary artery pressure in patients with
systemic sclerosis: Transpulmonary gradient predicts risk of
developing pulmonary hypertension. Arthritis and Rheumatism.
2013;65(4):1074-1084. PMID: 23280155. DOI: 10.1002/art.37838
[Indexed for MEDLINE)]

33 Launay D, Sitbon O, Hachulla E, Mouthon L, Gressin V, Rottat
L, et al. Survival in systemic sclerosis-associated pulmonary arterial
hypertension in the modern managementera. Annals of the Rheumatic
Diseases. 2013;72(12):1940-1946. PMID: 23178295. doi: 10.1136/
annrheumdis-2012-202489

34 Mathai SC, Hummers LK, Champion HC, Wigley FM,
Zaiman A, Hassoun PM, et al.Survival in pulmonary hypertension

MEJMILMHA (Anmarsi), Ne5-6 (215-216), 2020 .




B oruruHanbHbIE nccEAO PEBMATOJIOTUS]

with systemic sclerosis: Transpulmonary gradient predicts risk of
developing pulmonary hypertension / Arthritis and Rheumatism. -
2013. — Vol. 65 (4). — P. 1074-1084. PMID: 23280155. DOI: 10.1002/
art.37838 [Indexed for MEDLINE]

33 Launay D., Sitbon O., Hachulla E., Mouthon L., Gressin V.,
Rottat L. et al. Survival in systemic sclerosis-associated pulmonary
arterial hypertension in the modern managementera // Annals of the
Rheumatic Diseases. - 2013. — Vol. 72 (12). — P. 1940-1946.
PMID: 23178295. doi: 10.1136/annrheumdis-2012-202489

34 Mathai S.C., Hummers L.K., Champion H.C., Wigley F.M.,
Zaiman A., Hassoun P.M. et al. Survival in pulmonary hypertension
associated with the scleroderma spectrum of diseases: Impact of
interstitial lung disease // Arthritis and Rheumatism. - 2009. —
Vol. 60 (2). — P. 569-577. PMID: 19180517. DOI: 10.1002/art.24267

35 Condliffe R., Kiely D.G., Peacock A.J., Corris P.A., Gibbs J.S.,
Vrapi F. et al. Connective tissue disease-associated pulmonary
arterial hypertension in the modern treatment era / American Journal
of Respiratory and Critical Care Medicine. - 2009. — Vol. 179 (2). —
P. 151-157. PMID: 18931333. DOI: 10.1164/rccm.200806-9530C
[Indexed for MEDLINE]

36 Hsu V.M., Chung L., Hummers L.K. Development of
pulmonary hypertension in a high-risk population with systemic
sclerosis in the Pulmonary Hypertension Assessment and Recognition
of Outcomes in Scleroderma (PHAROS) cohort study. Seminars in
Arthritis and Rheumatism. — 2014 August. — Vol. 44 (1). — P. 55-62.
PMID: 24709277. DOI: 10.1016/j.semarthrit.2014.03.002 [Indexed for
MEDLINE]

37 Khanna D., Gladue H., Channick R., Chung L., Distler O.,
Furst D.E. et al. Recommendations for screening and detection of
connective tissue disease-associated pulmonary arterial hypertension
/I Arthritis and Rheumatism. -2013. — Vol. 65 (12). — P. 3194-3201.
PMID: 24022584. DOI: 10.1002/art.38172 [Indexed for MEDLINE]

38 Coghlan J.G., Denton C.P., Grunig E., Bonderman D., Distler
0., Khanna D. et al. Evidencebased detection of pulmonary arterial
hypertension in systemic sclerosis: The DETECT study // Annals of
the Rheumatic Diseases. - 2014. — Vol. 73 (7). — P. 1340-1349.
PMID: 23687283. DOI: 10.1136/annrheumdis-2013-203301 [Indexed
for MEDLINE]

39 Schwaiger J.P., Khanna D., Gerry Coghlan J. Screening patients
with scleroderma for pulmonary arterial hypertension and implications
for other at-risk populations / European Respiratory Review: An
Official Journal of the European Respiratory Society.- 2013; — Vol. 22
(130). — P. 515-525. PMID: 24293467. DOI: 10.1183/09059180.00006013
[Indexed for MEDLINE]

40 Thakkar V., Stevens W., Prior D., Youssef P., Liew D., Gabbay
E. et al. The inclusion of N-terminal pro-brain natriuretic peptide in
a sensitive screening strategy for systemic sclerosis-related
pulmonary arterial hypertension: A cohort study // Arthritis Research
& Therapy. - 2013. — Vol. 15 (6). — P. 193. PMID: 24246100.
DOI: 10.1186/ar4383 [Indexed for MEDLINE]

associated with the scleroderma spectrum of diseases: Impact of
interstitial lung disease. Arthritis and Rheumatism. 2009;60(2):569-
577. PMID: 19180517 . DOI: 10.1002/art.24267

35 Condliffe R, Kiely DG, Peacock AJ, Corris PA, Gibbs JS,
Vrapi F, et al. Connective tissue disease-associated pulmonary
arterial hypertension in the modern treatment era. American Journal
of Respiratory and Critical Care Medicine. 2009;179(2):151-157.
PMID: 19180517 . DOI: 10.1002/art.24267

36 Hsu VM, Chung L, Hummers LK. Development of pulmonary
hypertension in a high-risk population with systemic sclerosis in the
Pulmonary Hypertension Assessment and Recognition of Outcomes
in Scleroderma (PHAROS) cohort study. Seminars in Arthritis and
Rheumatism. 2014 Aug;44(1):55-62. PMID: 24709277. DOLI: 10.1016/].
semarthrit.2014.03.002 [Indexed for MEDLINE]

37 Khanna D, Gladue H, Channick R, Chung L, Distler O, Furst
DE, et al. Recommendations for screening and detection of
connective tissue disease -associated pulmonary arterial
hypertension. Arthritis and Rheumatism. 2013;65(12):3194-3201.
PMID: 24022584. DOI: 10.1002/art.38172 [Indexed for MEDLINE]

38 Coghlan JG, Denton CP, Grunig E, Bonderman D, Distler O,
Khanna D, et al. Evidencebased detection of pulmonary arterial
hypertension in systemic sclerosis: The DETECT study. Annals of the
Rheumatic Diseases. 2014;73(7):1340-1349. PMID: 23687283.
DOI: 10.1136/annrheumdis-2013-203301 [Indexed for MEDLINE]

39 Schwaiger J P, Khanna D, Gerry Coghlan J. Screening patients
with scleroderma for pulmonary arterial hypertension and implications
for other at-risk populations. European Respiratory Review: An Official
Journal of the European Respiratory Society. 2013;22(130):515-525.
PMID: 24293467. DOI: 10.1183/09059180.00006013 [Indexed for
MEDLINE]

40 Thakkar V, Stevens W, Prior D, Youssef P, Liew D, Gabbay E,
et al. The inclusion of N-terminal pro-brain natriuretic peptide in a
sensitive screening strategy for systemic sclerosis-related pulmonary
arterial hypertension: A cohort study. Arthritis Research & Therapy.
2013;15(6):193. PMID: 24246100. DOI: 10.1186/ar4383 [Indexed for
MEDLINE]

. MEDICINE (Almaty), Ne5-6 (215-216), 2020




