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CoBpeMeHHBbIE IOXX0/bI K JIEUEHHUIO JIETOYHOM apTepUaAJIbHOM
TUINEPTEH3UN: TIEPCIEKTUBBI MOAUPUKATINHT 3a00/1€eBaAaHUSA
¥ TepalleBTHUYECKHE CTPaTeruu

JI.A. Xunuposa', B.H. Tronuna*

'O@I'6EOY BO «Hogocubupckuil 20cydapcmeetHblil MeduyuHckuil ynusepcumem» Munadpasa Poccuu, Hosocubupck,
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AHHOTAIIA

Jlerounas aprepuasibHas runeprensus (JIAD) sByseTcss IPOrpeccUpyonuM 3ab01eBaHUEM, COITPOBOKIAIOIIUMCS TIPO-
rudepaTHBHBIM PEMOJIETUPOBAHNUEM JIETOYHBIX apTepuid. HecMOTps Ha OYeBU/IHBIE YCIIEXH B €€ JIEUEeHUH, OTMEYAEMBIE B
mocsieiHee BpeMsi, cMepTHOCTb OT JIAT ocraetcst BbICOKOH. [Tpe/icTaBiisieM 0630p COBpEMEHHOM POCCUICKOM U 3apybesk-
HOH JINTEPATYPHI, IOCBAIIEHHOH Tpobsieme JIAT ¥ IOMCKY METO/IOB ee pellieHus. VICIoIb30BaHbl MaTepUAIIbI CIETYIOIIIX
6a3 nauubix: PUHII, Best Evidence, Scopus, Elsevier, PubMed, Clinical Evidence, Cochrane Library. ITpeacraBiieHs cTpa-
TEruH, O3BOJISIOIINE MOAUDUITUPOBATh 3a00s1eBaHue. Cpeii HOBBIX IIPEapaToB J[Ba SIBJISIOTCS 0COOEHHO MHOT000ea-
IOIUMH, TIOCKOJBKY 00JIaZIal0T TOTEHIHAJIOM Uil MOAN(DUKAINN 3a00JIeBaHUS: COTATEPLIENT, JAEHCTBYIOIINN Kak
JIOBYIIIKA JIJIs JTUTAH/0B cynepcemetictBa TGF-f, u cepanyrunub, nnranasiunonusii uarubutop PDGFR. Hecmotps Ha ToO,
YTO COTATEPIIENT POIEMOHCTPUPOBAJ OOJIBIIYI0 3 (HEKTHBHOCTD, CEPATTYTUHUO UMeEET IOTEHIHA JJIsT UCIIOJIb30BAHMUSI
B KOMOMHHPOBAHHOM TEPATIUH.

Kmuouessle caoea: jierouHasi apTepuajbHasi TUIIEPTEH3HUs, CreluduyecKkas Tepanus JerouHol apTepruasibHON THIIEp-
TEH3WH, BU3yaTU3aI1s IPABBIX OT/IEJIOB CEP/IIA, CEPATYTHHUO, COTATEPIIEIT.

Oo60pasen murupoBaHusna: Xuguposa JI.JI., Tronuna B.H. CoBpeMeHHbIe TOAXOAbI K JIEYEHHUIO JIETOYHOH ap-
TEPUAJILHOU TUIIEPTEH3UH: IIEPCIEKTHUBBI MOoAn(UKauu 3a00IeBaHUs U TepaneBTuyeckue crpareruu // Journal of
Siberian Medical Sciences. 2025;9(1):124-135. DOI: 10.31549/2542-1174-2025-9-1-124-135

Current approaches to the treatment of pulmonary arterial
hypertension: prospects for disease modification
and therapeutic strategies

L.D. Khidirova® 2, V.N. Tyupina2?

‘Novosibirsk State Medical University, Novosibirsk, Russia

2Novosibirsk Regional Clinical Cardiological Dispensary, Novosibirsk, Russia

ABSTRACT

Pulmonary arterial hypertension (PAH) is a progressive disease accompanied by proliferative remodeling of the pulmonary
arteries. Despite the obvious advances in its treatment that have occurred recently, the mortality associated with PAH
remains high. We present a review of modern Russian and foreign literature devoted to the problem of PAH and the search
for methods to solve it. The following resources were used in our review: Russian Science Citation Index, Best Evidence,
Scopus, Elsevier, PubMed, Clinical Evidence, Cochrane Library. Therapeutic strategies that have a potency for modifica-
tion of the disease are presented. Among the novel drugs, two seem to be particularly promising since they have potent
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disease-modifying properties: sotatercept, which targets the TGF-f superfamily pathway, and seralutinib, an inhaled
PDGFR inhibitor. Although sotatercept has demonstrated great efficacy, seralutinib has a potential for the combined the-

rapy use.

Keywords: pulmonary arterial hypertension, specific therapy of pulmonary arterial hypertension, visualization of the

right heart, seralutinib, sotatercept.
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Jlerounas runieprensus (JII')) — rpynmna 3aboste-
BaHUU C pa3HOU 3THOJIOTHEN, XapAKTEPUIYIOIITUXCS
MIOBBIIIIEHNEM COIPOTUBJIEHUSA COCYZOB JIETKUX U
JIaBJICHUsI B JIETOYHOHM apTepWH, BCJIEICTBUE UYEro
Hapymaercsi paboTa mpaBoro kKeiaymodka [1]. Oto
TsDKesasl TAaToJIOTUs CepAEe’HO-COCYAUCTON  cuc-
TE€MbI, YacTO CBA3aHHAasg C JIDyTUMH CEpJEedHO-
COCYZAVICTHIMU U PECITUPATOPHBIMU 3a00I€EBAHUAMHU.
PacnipocTtpaneHHOCTh pasinyHbIX BapuanToB JII
IpejicTaBJIeHa Ha PUC 1.

AIIMNIAEMHNOJIOTrNA

JlaHHBIE TI0 3TUJIEMUOJIOTHH JIETOYHON apTepu-
aympHOU runepTeH3uu (JIAI') BapbUpPYIOT B 3aBUCHU-
MOCTH OT reorpa)uueckoro peruoHa W AUArHOCTH-
YecKMX BO3MOKHOCTeH. 3aboseBaemocth JIAT
COCTaBJISIET TIPUMEPHO 15—50 C/Iy4yaeB Ha MUJLJIFOH,
a pacIpoCTPaHEHHOCTh — OKOJIO 50—100 CJIyYaeB HA
MUJJIAOH [2].

CorytacHo poccuiickomy HarnmoHasbHOMY peru-
ctpy JIT', KOTOPBIN OXBATHIBAET JAHHBIE IT0 MHOTUM
pervoHam CTpaHbl, CPEAHUIN BO3PACT MAIMEHTOB Ha
MOMEHT IOCTAHOBKH JHArHo3a COCTABJISIET OKOJIO
45 JIET, ¥ )KEHIIMHBI CTPAIAIOT 3TUM 3a00JIeBaHUEM
yaiie MyK4uH (mpumepHo 3:1) [3]. Ato cortacyercs
¢ MEX/TyHaPOHBIMHU JAHHBIMU, COTJIACHO KOTOPBIM
JIAT' yamie BcTpedaeTcs y >KEHIIUH B MOJIOZIOM U
cpeqHeM Bo3pacre. CpefHAA MPOJOIKUTEIHBHOCTh
JKU3HU narnueHToB ¢ JIAT pu OTCyTCTBUU JieUeHUs

Pulmonary hypertension (PH) is a cluster of dis-
eases with different etiologies and characterized by
an increase in pulmonary vascular resistance and
pulmonary arterial pressure, leading to an impaired
function of the right ventricle. PH is a severe cardio-
vascular disorder often associated with other cardio-
vascular and respiratory diseases [1]. The prevalence
of different variants of PH is shown in Fig. 1.

EPIDEMIOLOGY

Epidemiology of pulmonary arterial hypertension
(PAH) varies by geographical region and diagnostic
capabilities. The PAH incidence is approximately
15—50 cases per million, and the prevalence is about
50—100 cases per million [2].

According to the Russian Registry of PH, which
covers data from many regions of the country, the
average age of patients at diagnosis is about 45 years,
and women suffer from this disease more often than
men (approximately 3:1) [3]. This is consistent with
the international data according to which the PAH is
more common in young and middle-aged women.
The average life expectancy of PAH patients in the
absence of treatment varies within 2—3 years after
the diagnosis. However, with the advent of the tar-
geted therapy aimed at correcting vascular changes,
this indicator improved significantly. The patients
receiving modern pharmacological treatment,
including endothelin inhibitors, prostanoids and

I JlerouHas rMIEPTEH3MS IPH TTATOJIOTUH JICBBIX KaMep
Pulmonary hypertension in left-heart chamber pathology

[ JlerouHas runepTeH3us NpH NaTOJIOTUHU JIETKUX
Pulmonary hypertension in lung pathology

[ Jlerounas aprepHanbHas TUIIEPTEH3US
Pulmonary arterial hypertension

[] Xpouudeckas TpoMO603MOOIMYecKast JErouHas THIEPTECH3US
Chronic thromboembolic pulmonary hypertension

Puc. 1. PacipocTpaHeHHOCTb PA3JIMUHBIX BADUAHTOB JIETOYHOU TurepreH3uu (1o [2])
Fig. 1. The prevalence of different variants of pulmonal hypertension (according to [2])
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29 2%

o B 0O O

Jlerounast apTepuanbHasi THIEPTEH3US

Pulmonary arterial hypertension

W nuonarnyeckas JIeroyHast aprepuaibHas THIICPTCH3Hs

Idiopathic pulmonary arterial hypertension

Jlerounast apTeprasibHasi THIIEPTEH3HS C BPOKICHHBIM IIOPOKOM Cep/ia
Pulmonary arterial hypertension with congenital heart disease
Jlerounas aprepualibHasi THIIEPTEH3HUS C CHCTEMHBIMH 3a00JIeBaHUAMI
COCIUHUTEIbHON TKaHU

Pulmonary arterial hypertension with systemic connective tissue diseases

B Jlerouynas aprepualibHasi THIIEPTEH3HSI, ACCOIMHPOBAHHAS
¢ BUY-undexuneit
Pulmonary arterial hypertension associated with HI'V infection

Puc. 2. dnuneMuosiorus JeroyHol aprepuaabHoi runeprensuu B HoBocubupcekoii obsactu
(o marHBIM perrictpa HOBOCHOUPCKOTO KITMHUYECKOTO Kap/IHOJIOTHUECKOT0 IUCIIaHcepa, 2023 T.)
Fig. 2. The epidemiology of pulmonary arterial hypertension in the Novosibirsk region
(according to the Registry of the Novosibirsk Regional Clinical Cardiological Dispensary, 2023)

BapbUpyeT B Mpejiesiax 2-3 JIeT MOoCie MOCTAHOBKH
JIMAaTHO32, OJTHAKO C TIOSBJIEHUEM I1€JIEBOU TEPAITHH,
HaIpaBJIEHHON HA KOPPEKITHUIO COCYIUCTHIX U3MEHE-
HUH, 5TOT IOKa3aTeJlb 3HAYUTENHHO YJIYyUIIHIC.
ITarueHThI, MOJyYaKOIINEe COBPEMEHHYH MeInKa-
MEHTO3HYIO0 Tepaluio, B TOM YHCJI€ UHTUOUTOPHI
SH/IOTEJINHA, MMPOCTAHOU/IBI 1 UHTUOUTOPHI hocdo-
JIU3CTEPA3bl 5-TO THUIIA, MOTYT >KUTh 3HAYUTEILHO
JIOJIBIIIE, YTO ITOITBEPIK/IAIOT TaHHBIE MEKYHAPO/I-
HBIX perucTpoB, Takux kak REVEAL (CIIA) wu
COMPERA (Epoma). Tem He MeHee, HECMOTPSI Ha
Iporpecc B AMArHOCTHKE U JieueHuH, JIAT' ocraercs
Cepbe3HOH MATOJIOTHEN CO 3BHAYUTETLHBIMHU ITOKA3a-
TeJISIMU 3a00JIEBAEMOCTH U CMEPTHOCTH, UTO IIOJI-
YepKUBaeT HeOoOXOAUMOCTh pa3pabOTKU HOBBIX
TepareBTUUECKUX CTPATETHH.

B OT'BY «HanuoHaIbHBIA MEIUIMHCKAN HCCIIe-
JIOBATEJIbCKUHM TEHTDP KapAWOJOTUH UMEHU aKaje-
muka E.W. YazoBa» ¢ 2012 I. MpOBOAUTCA paboTa Mo
cosmanuo HanwmonanbHoro peructpa JIT' [3].
B HoBocubupckoit obactu peructp 6obHbIX JIAT
BezleTess ¢ 2013 T. B Hacrosiiiiee BpeMsi, COTJIaCHO
JIaHHBIM peructpa HoBOCHOHUPCKOTO KIMHHYECKOTO
Kap/IM0JIOTUYECKOTO JIUCIIaHCepa, 21,5 % BcexX Halu-
entoB ¢ JIT' crpagator JIAT (uamonatuueckast JIAT
(nJIAT); ieroyHasi TUIIEPTEH3 s, BHI3BaHHASA JIEKap-
CTBEHHBIMHU IIperiapaTaMd W TOKCHHAMMH; HaCJe-
ctBenHas JIAT; JIAT, acconmupoBaHHAsA C BPOXK/IEH-
HBIM TIopokoM cepzna (JIAT-BIIC); JIAT, acconuu-
pOBaHHAsA C CHCTEMHBIM 3a00JIEBAaHHEM COEIUHU-
tesbHOU TKaHU (JIAT-C3CT); JIAT, accoruupoBaH-
Has ¢ BUIY-undexnuenr (JIAI-BMY); nmopranspHas
JIero4yHasi rurnepTeHsus). JlaHHble 3a 2023 T. IEMOH-
CTPUPYIOT HAMOOJIbIIIEE KOJUYECTBO IAIIUEHTOB C
nJIAT u JIAT-BIIC, B MeHbIIel cremieru ¢ JIAI-BITY
u JIAT-C3CT (puc. 2.)

phosphodiesterase type 5 inhibitors, can live signifi-
cantly longer, which is confirmed by data from inter-
national registries, such as REVEAL (USA) and
COMPERA (Europe). Nevertheless, despite the
advances in diagnosis and treatment, PAH remains a
serious pathology with substantial morbidity and
mortality rates, hifhlighting the need to develop new
therapeutic strategies.

Since 2012, the E.I. Chazov National Medical
Research Center of Cardiology has been working on
the creation of the National Registry of PH [3]. In the
Novosibirsk region, the Registry of PAH patients has
been kept since 2013. To date, according to the Reg-
istry of the Novosibirsk Regional Clinical Cardiologi-
cal Dispensary, 21,5% of all patients with PH suffer
from PAH (idiopathic PAH (IPAH); drug- and toxin-
induced PAH; heritable PAH associated with con-
genital heart disease (PAH-CHD); PAH associated
with systemic connective tissue diseases (PAH-
SCTD); PAH associated with HIV infection (PAH-
HIV); portal PH). The data for 2023 demonstrate the
highest number of patients with IPAH and PAH-
CHD, and to a lesser extent — with PAH-HIV and
PAH-SCTD (Fig. 2).

DIAGNOSTICS

To diagnose PH, it is necessary to carry out a set
of diagnostic measures. The diagnostic algorithm
shown in Fig. 3 can be used as a starting point in any
case of suspected PH.

TREATMENT

Over the past decade, methods of PAH treatment
improved significantly and became more compre-
hensive and scientifically valid [4, 5]. The therapy of
PAH patients currently is not limited to medication
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JUATHOCTUKA alone, but is a complex of measures that includes an
initial assessment of the severity of the disease and
subsequent response to treatment. The treatment
strategy for PAH patients can be divided into 3 main
stages [6]. The first stage includes general measures
(physical activity correction, rehabilitation, preg-

s BoiaBieHus JII' HeoOXOAMMO IPOBENEHHE
KOMILUJIEKCA IMarHOCTUYECKUX Meponpuatuil. Ilpes-
CTaBJIEHHBIN HA pUC. 3 JUATHOCTUYECKUH AJITOPUTM
MOXKeT OBITh II0JIeE3eH B KauecTBe OTIIPABHOM TOUKHU
pu JTI060M cirydae BeposTHou JIT.

JTAI I. Mopo3speHue Ha Hanuyme JIT
CumnTombl, Npu3Haky, aHamHe3, AaHHble AKT, Rg
STAGE I. Suspected PH
Symptoms, signs, ECG and Rg data

v

T NPUYNHBI
_ CpedHss/Bbicokast Oxokapavorpacus. OueHka BeposTHocTi JIT Huskas VJI]any Ha6np|op,eHme
- Echocardiography. Assessment of PH probability >
Moderate/High Low Other causes or follow-up

JleyeHne 0CHOBHOrO

n La 3abonesaHus
PU3HAKY MOPaXEHMSs! - Treatment of an
neBbIx 0TAenoB cepaua (rpynna Il) gl o
Y Signs of left heart damage Yes | underlying disease
TANM II. UcknioyeHune Hanbonee > (groupll) e - ) o Tsxenas
yacTbIx npuynH JIM ¢ ancdyHKumein MK
STAGE II. Exclusion of the commonnest He /No Severe PH with right ventricle
etiologies of PH » 000000 eememememccaaaa- > dysfunction
MpW3HaK1 NopaxeHus nerkux
niinu runokcemuu (rpynna 1ll) lla [T —
Da/ Yes Signs of pulmonary damage > 2a6oreBaHNS
and hypoxemia (group Ill) Yes Treatment of an fla/Yes

underlying disease

Het/No
! ! I |

BeHTUnsLMoHHo-nepdy3anoHHas cumHTurpadms nerkux / Lung ventilation/perfusion scan
ATAMIII.
lla/ Yes Lecexkmbi nepepysuu / Perfusion defects Het / No JKCNepTHBIN LIeHTp
Y STAGE IIl.
06cTpykuna JTA (rpynna IV). XTOM? STAM . Reference center
PA obstruction (group IV). CTPH? OKCNepTHbIN LEHTP
STAGE lIl. Reference center

y

Y Y

TAN lIl. SkcnepTHbIH .0 "
erieKmueHas aHauoNybMoHozpaghust
LIeHTp (AnarHocTnka + Selective pulmonan{ angiogral;)hy KaTeTepusauys npaBbix 0TAENOB cepala
peAkvx npuumH Jr) > Right heart catheterization
STAGE llIl. Reference center Onpedenerue onepabessHocmu
(diagnosis of infrequent Assessment of resectability
etiologies of PH) v
CpJ1A (MPAP) = 25 mm pr. cT. (mm Hg) Het /No -
NBOBIMKIA | wnn | JIAT (rpynna ) (<& 3MA (PAWP) < 15w pr. cr. (mm Hg) » flpyive T
PVOD/PCH or | PAH (group ) falYes NICC (PVR) > 3 E/l. Byaa (Wood units) * i
+ pynna V
+ OOl (Hacnegyemas Wil unu JIAT, Group V
WHOyLMpOBaHHas NekapcTBaMU/TOKCMHaMK)
+APVT (heritable PH or drug- or toxin-induced PAH)

Puc. 3. AITOPpUTM JUATHOCTUKH JierouHOH rurneprensuu (1o [4]) (JIT — serounas runeprersust; IKI — ayiekTpokapau-
orpadus; IDK — npassriii xkenygouek; JIA — serounas aprepust; XTDJIT — xpoHndeckass TpoM603MO0TMYecKast JIErOYHast
runieprensus; JIBOB — sierounas BeHO-OKKII03UOHHAS 60s1e3Hb; JIKT'A — j1erouHbIi KanWIIPHBIN reMaHTHOMATO3;
JIAT — nerounas aprepuanbpHada runieprensus; Cp/IJIA — cpesHee faBjieHNe B JIETOYHOU apTEPUH;

J3JIA — naBneHue 3aKIMHUBaHUA JIerouHOM apTepun; JICC — JIerouHOe COCYAMCTOE COTPOTUBIIEHHE;

O®II - ocrpas ¢papmakosoruyeckas npoba; uJil' — uaronaTudeckas JeroyHasi TUepTeH3us)

Fig. 3. The algorithm of pulmonary hypertension diagnosis (according to [4]) (PH — pulmonary hypertension;

ECG - electrocardiography; RV — right ventricle; PA — pulmonary artery; CTPH — chronic thromboembolic pulmonary
hypertension; PVOD — pulmonary veno-occlusive disease; PCH — pulmonary capillary hemangiomatosis; PAH — pulmonary
arterial hypertension; MPAP — mean pulmonary artery pressure; PAWP — pulmonary artery wedge pressure; PVR —
pulmonary vascular resistance; APVT — acute pulmonary vasoreactivity test; IPH — idiopathic pulmonary hypertension)
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JIEYEHHWE

3a mocsesHee MeCATUIETHE METOABl JIeUeHUs
JIAT' 3HAUUTENBHO YCOBEPIIEHCTBOBAJIUCH U CTAIU
00Jlee KOMILJIEKCHBIMHU W HAYYHO O00OCHOBAaHHBIMU
[4, 5]. Tepanus mamuentoB ¢ JIAT' B Hacrosiee
BpeMs He CBOJUTCSA JIUIIb K Ha3HAUYeHUIO JeKap-
CTBEHHBIX IIPENIAPATOB, a MPEJICTABIIAET COO0OU KOM-
IIJIEKC MEPONIPUATUH, BKIIOYAIONINN ITepBOHAYAIIb-
HYI0 OILIEHKy TSXKeCTH 3a00JIeBaHUs U IOCIIEAYIO-
mero orBeTa Ha JiedyeHue. CTpaTeTwio JIeUeHUs
nanueHToB ¢ JIAT' MOKHO pasziesIuTh Ha TPU OCHOB-
HbIX 9Tama [6]. IlepBBIil 3Tam BKJIIOYAET MepPhI
ob1ero xapakrepa (koppeknusa GU3nIecKod aKTHB-
HOCTHU, peabunuTanus, 6epeMeHHOCTh, KOHTpAIlen-
M4, IOCTMEeHOoIay3aJIbHasA TOPMOHA/IbHAS 3aMECTH-
TeJIbHAs TepaIs, IJIAHOBbIE OIIePAINH, TPODIIIAK-
TUKa WHOEeKIUH, Icuxosiornueckas IOAJEPIKKa,
cOOJTIOIeHNe PEKOMEH AU Bpada, TeHeTUYecKoe
KOHCYJIPTUPOBAHUE), MOZAEPKUBAIOIIYI0 TEPAIIHIo
(mepopanbHble aHTUKOATYJIAHTHI, TUYPETUKHU, KHC-
JIOPOJTHASI TEPATIUs, AUTOKCHH ), HAIIPABJIEHE B CIIe-
OUTN3UPOBAHHBIE MEIUIMHCKUAE YIPEKIEHUSI U
IIPOBE/IEHHE OCTPOTO Ba30PEAKTHBHOTO TecTa JUIs
ompesiesieHrs HeoOXOIMMOCTH Havasa J0JITOCPOY-
HOHU Tepanuu 6J0KAaTOpaMH KaJIbIIMEBBIX KAaHAJIOB
(BKK). Bropoii sTan npejmnosiaraeT Ha4yajo Tepanuu
BbICOKHMH Ao3amMu BKK 17151 mareHToB ¢ IIOJIOXKH-
TeJIbHBIM Ppe3yJIbTaTOM OCTPOTO Ba30PEaKTHUBHOTO
TecTa WA NPUMEHEeHHe OJ00pEHHBIX IIPErapaToB
1 nedennud JIAT y maliieHTOB ¢ OTPUIlATEIFHBIM
pe3yspTaTOM TecTa COIJIACHO IIPOTHO3UPYEMOMY
PHUCKY ¥ YPOBHIO PEKOMeH AU H U JI0Ka3aTeTbHOCTH
JUTS K&XKJTOTO OT/IEJIBHOTO ITpeliapaTa Wik UX KOMOHU-
Hanui. TpeTuil sTam cBsA3aH C OTBETOM Ha HAYAJIb-
HOe MeJIlMKaMeHTO3Hoe JieueHue. Eciiu oTBeT Heno-
CTAaTOYHBIN, paccMaTPHUBAETCA BO3MOXKHOCTb KOM-
OMHUPOBAHHON TPEXKOMIIOHEHTHOU (MaKCHMaJIb-
HOW) Tepamuyd OJOOPEHHBIMHU IIpernapaTaMu WA
TpaHCIIAHTAIIUY JIETKUX (PHC. 4).

Jleuenne JIAI' HampaBiieHO Ha paclIupeHue
JIETOYHBIX COCY/IOB, CHIKEHUE JIaBIeHUs U YIIydllle-
HHe KPOBOTOKA. K OCHOBHBIM TPYIIIIaM IIPENapaToB
otHOcsaTCA [7]:

1. AHTaroHHCTHI PEIEeNTOPOB SH/OTeNNHA: 0JI0-
KUPYIOT JIeWCTBHE HHOTEINHA, CY?KAIOIIETO COCYbI
U TOBBIMIAIONIETO JABJIEHUE B JIETOYHOM apTepuu
(bo3enTaH, aMOpU3€eHTaH, MAIIUTEHTAH).

2. Wuruburopsr dochoamscrepasbl 5-ro THIIA:
VBEJIMYUBAIOT YPOBEHb OKCHJIA a30Ta B JIETOYHBIX
apTepusax, YTO CIOCOOCTBYET WX PACIIMPEHUI0 U
CHIDKEHHUIO JIaBJIEHUs B JIETOUHOH aprepuu (cuiize-
Habw u Tamanadu).

3. CuHTeTHYecKHe aHaJOTH IPOCTAIUKINHA
(pocTaHOUIBI): AKTHUBUPYIOT PELENTOPHI IIPOCTa-

nancy, contraception, postmenopausal hormone,
replacement therapy, elective surgeries, infection
prevention, psychological support, complience,
genetic counseling); maintenance therapy (oral anti-
coagulants, diuretics, oxygen therapy, digoxin);
referral to specialized hospital and for acute pulmo-
nary vasoreactivity testing to determine the need for
long-term therapy with calcium channel blockers
(CCBs). The second stage involves initiating high-
dose CCB therapy for patients with positive acute
vasoreactivity test, or the use of approved drugs for
patients with negative acute vasoreactivity test
according to the risk stratification, and the level of
recommendation and evidence for each individual
drug or their combinations. The third stage relates to
the response to the initial medication. If the response
is insufficient, the possibility of the triple combina-
tion (maximal) therapy with approved drugs or lung
transplantation is considered (Fig. 4).

The treatment of PAH is aimed at dilating pulmo-
nary vessels, decreasing pressure and blood flow
improvement. The main groups of drugs include:

1. Endothelin receptor antagonists: block the
action of endothelin that constricts vessels and
increases pulmonary artery pressure (bosentan,
ambrisentan, macitentan).

2. Phosphodiesterase 5 inhibitors: increase the
level of nitric oxide in the pulmonary arteries, which
contributes to their dilatation, and reduce the pres-
sure in the pulmonary artery (sildenafil, tadalafil).

3. Synthetic analogues of prostacyclin (pros-
tanoids): activate the prostacyclin receptors by vir-
tue of an increase production of cyclic adenosine
monophosphate (epoprostenol (intravenously);
treprostinil (inhalation delivery, peroral dosage
forms); iloprost, the one stable analog of prostacy-
clin (aerosol) registered in the Russian Federation;
selexipag, the first peroral non-prostanoid IP recep-
tor agonist: stimulation by the active substance and
his metabolite of IP receptors leads to vasodilata-
tion as well as antiproliferative and antifibrotic
effects).

4. Soluble guanylate cyclase stimulator: sensitizes
the guanylate cyclase receptor to endogenous NO by
means of stabilization their bond as well as directly
stimulates that enzyme independent of NO (rio-
ciguat).

5. CCBs can be used for treatment of a small group
of patients with positive vasoreactivity test.

6. Mineralocorticoid receptor antagonists: a use-
ful additional class of drugs for the treatment of
PAH, especially in combination therapy, but their
use should be based on individual indications under
supervision of a doctor.
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3usi; BKK — 610KaTOpBI KaIbI[ueBbIX KaHAIOB; WIAT — unnonaruueckas JIAT; HIIAT — nacnencrBennast JIAT
JIJIAT — JIAT, acconmpoBaHHasA C IPUEMOM JIEKAPCTB)

Fig. 4. The algorithm of treatment of pulmonary arterial hypertension (according to [6])

(PAH - pulmonary arterial hypertension; CCBs — calcium channel blockers; IPAH — idiopathic pulmonary arterial
hypertension; HPAH — heritable 6o;tee PAH; DiPAH — drug-induced PAH)

[OHMKJIMHA 32 CUET YBEJIMUEHUS IPOAYKIINH [TUKINYe-
CKOTO a/1eH03nHMOHOdocdara (3monpocTeHo (BHY-
TPUBEHHO); TPENPOCTUHI (MHTAJIAINH, TEPOPAITH-
HbIe (OPMBI); UIOMPOCT — €IMHCTBEHHBIHN CTAOMIIb-
HBIN aHAJIOT IIPOCTAIMKINHA B a3P030JIbHOH opMe,
3apeTuCTPUPOBaHHBIN B Poccuiickont ®enepanuu;
CEJIEKCUIIAT — MEPBBIN IePOPATHHBIN CETEKTUBHBIHN
aronuct IP-pernenTopoB HENPOCTAHOUIHON CTPYK-
TYPbI, CTUMYJINPOBAHUE JIEHCTBYIOIIUM BEIIECTBOM
U €0 aKTUBHBIM MeTabosutoM IP-penentopoB mpu-
BOUT K Ba3o/AWIaTaIlNM, a TaKKe aHTUIposndepa-
TUBHOMY U aHTUPUOPOTHUIECKOMY 3¢ deKrTam).

4. CTUMyATOP TyaHWIATIIUKIA3BI: CEHCUOMIIN-
3UpyeT PelenTophbl T'YaHWIATIIUKIA3bhl K SHJOTEH-

7. Anticoagulants: prescribes in thromboembolic
PAH.

According to the European Society of Cardiology
and European Respiratory Society 2022 guidelines,
low- and intermediate-risk patients are recom-
mended to start treatment with combination therapy
of endothelin receptor antagonists and phosphodies-
terase 5 inhibitors, while high-risk patients should
also be added an intravenous or subcutaneous pros-
tacyclin analogue — this regimen is known as triple
therapy [7, 8].

The concept of disease modification in PAH was
reviewed at the Congress of the European Respira-
tory Society in 2023 [9]. Disease modification is
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HOoMy NO myTeM cTabMIM3aIUU UX CBSA3H, & TAKXKeE
HanpsMyl0 CTUMYJIUPYeT 3TOT (epMeHT He3aBH-
cumo ot NO (puonuryar).

5. BKK: MoryT G6BITh HCIIOJIb30BaHbI Y HEOOIBIITOH
IPYIIIBI NAIUEHTOB C MO3UTHUBHBIMH COCYZOPACIIIH-
PSIOIIUMU TECTAMH.

6. AHTarOHUCTBI MUHEPAJTOKOPTUKOUIHBIX
PpelenTopoB: IOJIE3HBIH JIOTIOJTHUTEIHHBIN KJIace
mpernaparos Jiis jieuenusi JIAT, ocoGeHHO IPU KOM-
OMHUPOBAHHOU TepaIluy, OAHAKO WX HCIIOJIb30Ba-
HUe JIOJDKHO OBITh OCHOBAHO HA WH/UBUAYATbHBIX
MMOKA3aHUAX U MPOXOAUTH IO KOHTPOJIEM CIIelHa-
JIUCTA.

7. AHTHUKOATYJIAHTBI: HA3HAYAIOTCS TP HATTUINU
TpoM6boamboamdeckoit JIT.

CortacHo pekoMeHzanusam EBponetickoro o61e-
CTBa KapJUOJIOroB M EBpOIENCKOro pecrnupaTop-
HOTO O0IecTBa 2022 T., HAI[UEHTaM C HU3KUM H
CPEeIHIM PHUCKOM pPEKOMEH/yeTCsl HAauyWHATh Jiede-
HHE ¢ KOMOMHUPOBAHHOHN Teparuy aHTarOHUCTaMU
PellenTOpoB AHAOTEIUHA U UHruOuTOpaMu (hocdo-
ZI3CTEPA3BI 5-TO TUIA, B TO BpeMs KaK IMaIleHTaM C
BBICOKUM PHCKOM TaK’Ke cJIe/lyeT 100aBUTh BHYTPH-
BEHHBIH MU TIOJIKOKHBIN aHAJIOT MPOCTAIMKINHA —
9Ta cXeMa MU3BEeCTHa KaK TpOouHas Tepamus [7, 8].

Kounenmusa monuduxkanuu 3aboseBaHUs IPU
JIAT 6pu1a paccmorpeHa Ha Konrpecce EBpomeii-
CKOTO PECIIUPATOPHOTO 00IIecTBa B 2023 T. [9]. ITox
MoauduKaued 3a601eBaHUs IOHUMAETCs ITPHUMe-
HEHUe JIeUeHNs], KOTOpoe HaleJIeHO Ha maTohu3U0-
JIOTHYECKYIO OCHOBY 3a00JieBaHUS U MPUBOAUT K
YCTOUUHMBOMY KJIMHHYECKOMY 3ddekTy, ompese-
JIEHHO OTJIMYAIOIIEMYCA OT pe3yjbTaTa CUMIITOMA-
Trueckoll Tepamnuu. Ciie/IoBaTeIbHO, HEOOXOaUMa
yeTKasd KOPPEIANUSA MeXAY KJIMHUYECKUMH HCXO-
JaMu U OumoMapKepoM, crenubUUYHBIM JIsI KOH-
KpeTHOTO 3a00J1eBaHusA. BoieseTcs maTh ypoBHEH
Mogudukanuu 3abonepanus npu JIAL, mpu sTom
Teparnus 1-ro YpOBHs 3aMeIJIsieT KIMHUYECKOE YXY/I-
IIIeHe, a TEPATUS 5-TO YPOBHS IPUBOAUT K U3JI€Ue-
HUIO [10].

CpeZli HOBBIX IIPENAPATOB /IBA MPEICTABIISIOTCS
0COOEHHO MHOT000EIAOIINMU, TOCKOJIBKY UMEIOT
IIaToreHeTu4YecKoe JeficTBre U 00J1aal0T HOTEHI-
aJIoM iyt MoAudUKaIuy 3a001eBaHUS:

1. Corareprent. JIAI' TecHO cBA3aHa C JUCPeETy-
asanued npeacraButesielt cynepcemetictsa TGF-f —
pelienitopoM akTuBMHA THHA Il W ero JIMTraHI0OB
aKTHUBUHA A U akTUBHHA B. ATOT CUTHAJIBHBIN MIyTh
peryimpyer KJIETOYHBIH poOCT, Ipoiaudepanuo u
peMoieTMPOBaHUE COCY/IUCTOU CTEHKH, YTO UTPAET
KJII0UeByl0 posb B pasButuu JIAI. CoraTepient
JIEUCTBYET KaK JIOBYIIIKA JIJIS JIUTAH/IOB CyTiepceMen-
crBa TGF-B, uro mo3BoJisieT CHU3UTH Iposudepa-

thought of as the use of treatments that targeted the
pathophysiological basis of the disease, and result in
the sustained clinical effect, definitely different from
the result of symptomatic therapy. Thus, a clear cor-
relation between clinical outcomes and a disease-
specific biomarker is needed. Five levels of disease
modification are distinguished — with level 1 therapy
slowing clinical deterioration, and level 5 therapy
leading to cure [10].

Among the novel drugs, two appear particularly
promising because of their pathogenetic action and
disease modifying potential:

1. Sotatercept. PAH is closely associated with dys-
regulation of the TGF-B superfamily members —
activin receptor type II and its ligands, activin A and
activin B. This signaling pathway regulates cell
growth, proliferation and vascular wall remodeling,
which plays a key role in the development of PAH.
Sotatercept acts as a trap for TGF-f superfamily
ligands, which reduces cell proliferation and reverses
vascular remodeling, decreasing elevated pulmonary
artery pressure. This drug may slow and stop the
progression of PAH [11].

2. Seralutinib is an inhaled inhibitor of the plate-
let-derived growth factor receptor (PDGFR). PDGFR
plays an important role in the smooth muscle cell
proliferation and vascular wall remodeling, which
contributes to the narrowing of the pulmonary arter-
ies in PAH. Thus, the effect of the drug is achieved
through PDGFR blocking and is manifested by a
decrease in smooth muscle cell proliferation and dis-
continuation of vascular remodeling, which, in turn,
helps to reduce pressure in the pulmonary arteries.
The inhalation form allows the drug to be delivered
directly to the lungs, which increases its effectiveness
and reduces systemic side effects [12, 13].

The presented drugs, as indicated above, are
aimed not only at controlling symptoms, but also at
changing the pathological or pathogenetic processes
associated with the disease. Currently, clinical trials
of drugs, acting on key signaling pathways of PAH
pathogenesis are ongoing, which gives some hope for
more effective methods of treating the disease.

Seralutinib, a selective tyrosine kinase inhibitor,
administered via an inhaler, in addition to its pri-
mary effect, increases an expression of bone mor-
phogenetic protein receptor 2 (BMPR2), thereby
promoting antiproliferative action. The phase 2
study TORREY met its primary endpoint, demon-
strating a significant reduction in pulmonary vascu-
lar resistance (PVR) in patients with PAH, treated
with inhaled seralutinib with the background dou-
ble- and triple-combination therapy [12]. Within the
phase 2 TORREY, a sub-study, assessing seralutinib-
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I[UI0 KJIETOK U WHBEPTUPOBATh PEMOJIEIMPOBAHNE
COCYZIOB, yMeEHbIIIasA IIOBBIIIEHHOE JIaBJI€HUE B
JIETOYHBIX apTepuAX. DTOT IIpenapar MOKeT 3aMe/l-
JINTh U IPEKPATUTH porpeccupoBanue JIAT [11].

2. CepayyTuHUO — WUHTAJISIMOHHBIA UHTUOUTOP
pereritopa  TpoMOonMTapHOTO (aKTOpa pocTa
(PDGFR). PDGFR urpaet BasKHYI0 POJIb B IIpoJIHe-
panyy KJIETOK IJIAAKOW MYCKYJaTyphl COCY/IOB H
PEMOIETUPOBAHIY COCYAUCTON CTEHKH, UTO CII0CO0-
CTBYeT Cy:KEHUIO JIETOUHBbIX apTepuii mpu JIAT.
Takum o6pazoM, 3 deKT mpemnapara JAOCTUTAETCS
yepes3 OsokupoBanue PDGFR u mposiBisieTcst cHU-
>KeHHeM IIPoIndepauy Iy1aIKOMBIIIEYHBIX KJIETOK
U OCTAHOBKON pPEMOJIEJIMPOBAHUA COCY/OB, YTO, B
CBOIO OYepe/ib, CIIOCOOCTBYET YMEHbBIIIEHUIO TaBJe-
HUSA B JIETOYHBIX apTepusx. HransanuonHas gopma
MO3BOJISET JIOCTABJIATH Mpenapar mpsAMoO B JIETKHE,
4TO NOBBIIIAeT ero 3(P@EeKTUBHOCTh U CHHXKAET
cUCTEMHBbIE T060YHBIE 3(PDeKTHI [12, 13].

[IpencTaByieHHbIE JIEKAPCTBEHHBIE IIpenaparsl,
KaK yKa3bIBAJIOCH BbIIIIE, HAIIPABJIEHbl HE TOJIBKO Ha
KOHTPOJIb CUMIITOMOB, HO ¥ Ha U3MEHEHHe IaTore-
HETUYECKUX IIPOIECCOB, CBA3AHHBIX C 3aboJieBa-
HHueM. B HacrosAIee BpemMs NMPOJOJLKAIOTCA KIUHU-
JecKHe HCIBITAHUS IIPENapaToB, JEHCTBYIOIINX Ha
KJIIOUeBble CUTHaJIbHBIE IyTU naroreHesa JIAT, uto
JlaeT oIpeieJIEHHYI0 HaJiesk1y Ha 6osee 3 dekTus-
HbIE CITOCOOBI JIeUeHU s 3a00IEBaHUS.

CepastyTuHuO, CEJIEKTHUBHBIH HHTHOUTOP THPO-
3UHKWHA3bl, BBOJUMBIA Yepe3 HHTAIATOP, Kpome
OCHOBHOTO 3(ddeKTa CIOCOOCTBYET YBEJIMUYEHUIO
9KCIPECCUH PerenTopa KOCTHOTO MOp¢OoTreHeTnye-
ckoro 6esika tuna 2 (BMPR2), mposiB/isist TeM caMbIM
a"tunposudepaTuBHoe nelictBue. lcciaenoBanue
2-i1 ¢aszpr TORREY nocTuryiio cBoedl mnepBUYHOU
KOHEYHOH! TOYKH, IPOJIEMOHCTPUPOBAB 3HAUUTEIb-
HOE CHIKEHUE JIETOYHOTO COCY/IUCTOTO COIIPOTUBIIE-
HUA y narueHToB ¢ JIAT, mosydaBIIuX UHTAIAIUOH-
HBIA cepaTyTHHUO HAa (QOHE ABYX- WJIH TPEXKOMIIO-
HEHTHOH KOMOWHUPOBaHHOU Tepamuu [12]. B pam-
kax uccinenoBauusa TORREY npoBesneHo mojbiceie-
JIOBaHME, B KOTOPOM C IIOMOIIbIO TOHKOCJIOMHOM!
00beMHON HEKOHTPACTHOU KOMITBIOTEPHOH TOMO-
rpaduu IpyTHOU KJIETKHU C TIOCJIEIYIOIIEN cerMeHTa-
[1el JIETOYHBIX COCYZIOB OI€HUBAJIOCh HMHJYIUPO-
BaHHOE CEPayTHHHOOM 00paTHOE peMOJIeJIpOoBa-
HUe COCyZIOB JierkuX. O6beM COCYZIOB JIETKUX OIpe-
JleJIAIIN JJ1A TPpeX 3HaueHUH IJIOIIAU IT0IIepeYHOro
ceyeHus cocyZoB (>10 MM?2, 5-10 U >5 MM?) y
19 MaIUeHTOB, MOJIYYaBIINX JBYX- MU TPEXKOMIIO-
HEeHTHYI0 (OHOBYIO cruenudmyeckyo Tepanuio JIAT,
JI0 HavasIa jledeHus U uepes 24 Hesl. OTMeueHo 3Ha-
YUTEJIbHOE YJIyUIlleHUEe COOTHOIIEHUs 00beMa Kpo-
BEHOCHBIX COCYJIOB B JIUCTJIBHBIX COCY/aX IO CPaB-

induced reverse remodelling of pulmonary vessels by
thin-section volumetric non-contrast chest com-
puted tomography with automated pulmonary vas-
cular segmentation, was carried out. The volume of
vessels for three values of cross-sectional area
(>10 mm?, 5-10 1 >5 mm?) in 19 patients on double-
or triple-combination PAH — specific background
therapy at baseline and after 24 weeks of the treat-
ment. A significant improvement in the ratio of blood
vessel volume in distal vessels relative to larger ves-
sels was found, which indicates a reverse remodeling
effect. The change in the ratio of blood vessel volume
from baseline to week 24 correlated with the change
in hemodynamic parameters such as pulmonary
artery compliance and stroke volume [13]. The
phase 3 PROSERA trial had 2 aims: 1) to determine,
whether seralutinib is able to increase an exercise
tolerance in patients with PAH group 1, defined as
WHO functional class II or III; 2) to establish the
time to clinical deterioration.

In the phase 2 PULSAR trial and the phase 3
STELLAR trial with participation of PAH patients
WHO class II or III, who received background
double- or triple-combination therapy, sotatercept
significantly improved pulmonary vascular resis-
tance and exercise tolerance assessed by the 6-min-
ute walk distance (6MWD) [14, 15]. In the STEL-
LAR trial, changes in hemodynamic parameters
and right ventricular function according to data
from right heart catheterisation and echocardiogra-
phy were assessed at 24 weeks. Compared to the
placebo group, sotatercept led to a significant
improvement in hemodynamic parameters, includ-
ing right atrial pressure, mean pulmonary arterial
pressure, mixed venous oxygen saturation, pulmo-
nary artery (PA) elastance and PA compliance, as
well as the ratio of tricuspid annular plane systolic
excursion (TAPSE) to systolic PA pressure. Along-
side with clinical advances observed in the sotater-
cept administration in the STELLAR trial, the
results that post hoc analysis highlighted a clinical
significance of the improvement in cardiac and pul-
monary parameters, right heart function and the
RV-PA coupling between the PA and the right ven-
tricle in these patients [15].

In the multicenter randomized PULSAR trial with
106 adult patients with PAH, who received sotater-
cept at a dose of 0.3 mg/kg every 3 weeks, or 0.7 mg/
kg every 3 weeks, or placebo, and with the primary
end point being the change in pulmonary vascular
resistance from baseline to week 24, the treatment
with sotatercept was found to be associated with a
reduction in pulmonary vascular resistance in PAH
patients [14]. However, there is considerable uncer-
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HeHUIO ¢ 0oJiee KPYIMHBIMH COCYZAaMH, UTO CBUZE-
TEJIbCTBYET 00 OOpAaTHOM pPEMOJIESTUPOBAHUU COCY-
JTOB JIETKUX MIPU TEPATINU CepTyTUHUOOM. V3MeHe-
HUE COOTHOIIEeHUsI 00BbeMa KPOBEHOCHBIX COCYZIOB
HCXO/THO U TIOC/IEe 24-U HeJeau KOPPEJIUPOBAIO C
U3MEeHEeHHEeM TeMOJMHAMUYECKUX I[1apaMeTpOB,
TaKUX KaK I0/IaTJINBOCTh JIETOUHOH apTEPUH U y/Iap-
HBIH 00beM [13]. 3-1 daza uccienoBanuss PROSERA
VIMeeT JIBe LIeJIU: 1) ONPEETUTh BIUAHUE CEPATTYTH-
HuOAa Ha MTOBBIIIIEHUE TOJIEPAHTHOCTH K (PU3UIECKOM
Harpyske y manueHToB c JIAT 1-¥ rpymisl, 1o Kjac-
cuduranuu BceMupHO# opraHuzanuu 31paBooxpa-
Henus (BO3) ¢ynknuonanpHoro kiacca I1 wiu 111,
2) YCTAHOBUTD BPEMSI /10 KJIMHUYECKOTO YXy/IIIEHUS.

B uccienoBanusax 2-i ¢passt PULSAR u 3-11 passl
STELLAR, B KOTOpPBIX y4YaCTBOBJIN IAIlMEHTHI C
JIAT 1T nnu 111 pyHKIIMOHAIBHOTO Kjlacca o Kjac-
cuduranuu BO3, corarepruent Ha ¢GoHE JBOWHOU
WA TPOHHON KOMOWHUPOBAHHOHN TEpamuu 3HATH-
TeJIbHO YJIyYIlIaJl JIETOUHOE COCYIUCTOE COIIPOTUBIIE-
HHE U TOJIEPAHTHOCTH K (U3NIECKON HArpy3Ke, o1le-
HEHHbIE B TecTe 6-MUHYTHOH X0ab60b1 (6MWD) [14,
15]. B uccnegosanuu STELLAR orieHuBajinch u3Me-
HEHUS TeMOJMHAMHUYECKUX IIapaMeTPOB U GYHKITMH
IIPaBOTO KeJIylIoYKa IO JAaHHBIM KaTeTepusaliuu
IIPaBBIX OT/EJIOB Cep/lia U 3XoKapAuorpadun yepes
24 uen. Ilo cpaBHeHUIO ¢ rpymnmnoi miaanebo, coTa-
TEPIENT MPUBOANI K 3HAUUTEILHOMY YIIYUIIIEHUIO
reMOJUHAMUYECKUX [TapaMeTpPOB, BKJIIOYAsA JaBJe-
HHUE B MPAaBOM IIPE/CEpP/IUH, CpeAHee /aBJIEHHE B
serounoii aprepuu (mPAP), HachlllleHHEe CMeIlaH-
HOU BEHO3HOH KPOBH KHCJIOPOJOM, SJIACTHIHOCTD U
MOJATIUBOCTD JIETOUHOU apTEPUH, a TAKXKe COOTHO-
[IIEHUEe CUCTOJTMYECKOTO CMEIEHUs TPUKYCIUAATb-
Horo kosbia (TAPSE) k cucrosnueckoMy J1aBJeHUIO
JIETOYHOU apTepUH IO JJAHHBIM 3XOKapAuorpaduu.
Tem He MeHee He OBLIO BBISIBJIEHO CYIIECTBEHHBIX
U3MEHEHUU YaCTOThI CEPJIEUHBIX COKpAIleHUH, cep-
JIEYHOTO BHIOpOCA, CEPIEUHOTO WHJEKCa, YAapHOTO
obvema u TAPSE. Hapsagy ¢ KJIMHUYECKUMU IIpe-
HUMyIIecTBaMU, Ha0OII0AaeMbIMU IPU IPUMEHEHUH
cotatepuenta B uccaenoanuu STELLAR, pesynb-
TaThl 9TOTO IMOCTHAKTYM aHaAINW3a IOUEePKUBAIOT
KJIMHUYECKYI0 3HAUUMOCTD YJIyYIIEeHUS CEP/eYHO-
JIETOYHBIX TTOKa3aresiell TeMOAUHAMUKH, (PyHKIUU
MIPaBBIX OTJIEJIOB CEPAIA U CBA3U MEXK/y JIETOUHOU
apTepuell U IPaBBIM KeJYZOYKOM y STHUX IaIu-
eHToB [15].

B xozme MyJBTHIIEHTPOBOTO PAHIOMU3UPOBAH-
Horo uccienoBanuss PULSAR, B KOTOpOM NIPUHSIN
ydacTue 106 B3pocybIX marueHToB ¢ JIATL', koTopble
MIOJIyYaJId TOAKOXKHBIE WHBEKIIMH COTATEpIIENTa B
Jlo3e 0,3 MI/KI Kaxkzable 3 HeJl, 0,7 MI/KI KaKble
3 HeJ Wwin 11a1ebo, a B KauecTBe IEPBUYHON KOHEY-

tainty regarding the long-term benefits of sota-
tercept.

Currently, additional studies to evaluate compar-
ative clinical efficacy and safety of sotatercept, a
novel experimental drug for the treatment of PAH,
are underway [16]. It was shown that sotatercept
blocks abnormal signaling in pulmonary blood ves-
sels that causes the imbalance between growth inhib-
itors and fibrosis-promoting mediators. Thus,
sotatercept acts on the mechanism that causes small
blood vessels in the lungs to narrow, which, in turn,
restricts the blood flow from the right heart. The
Institute for Clinic and Economic Review (ICER)
stated that the project would assess the medical and
economic aspects of the use of sotatercept and its
value structure “includes quantitative and qualita-
tive comparisons between therapeutic methods in
order to ensure the assessment of the whole risk-
benefit spectrum, including aspects which, as a rule,
are not recorded in clinical evidences, such as nov-
elty and public health care impact” [17]. The ICER
was planning to compare sotatercept and the stan-
dard therapy in placebo-controlled clinical trials, as
well as to investigate whether a there is a large group
of patients that can being treated with sotatercept or
an alternative active agent as an add-on therapy.
Inter alia, the further study would evaluate such
parameters as mortality, improvement of physical
activity, health-related quality of life, risk of clinical
worsening, fitness for work, need for lung transplan-
tation or heart-lung transplantation, etc. In the case
of approval by the U.S. Food and Drug Administra-
tion, sotatercept will become the first drug which
acts directly on the basis of disease.

CONCLUSION

PH is becoming increasingly common, and it is
important to consider the variety of its possible
causes. Despite the fact that PAH is a rare disease, it
has a high mortality rate, therefore, the careful diag-
nosis is so necessary. According to the data of the
National Registry of PH and Registry of PH of Novo-
sibirsk region, the number of patients with PAH
increases, which indicates the need for improvement
of the PAH diagnosis. Currently, clinical trials of
novel drugs having pathogenetic effect and a poten-
tial to modify the disease are underway. Thus, next-
generation PAH-specific drugs, such as sotatercept
and seralutinib, are being introduced into clinical
practice. Although sotatercept has demonstrated
greater efficacy, seralutinib has potential for combi-
nation therapy. In the future, new studies are planned
to evaluate adjunctive therapy with sotatercept or an
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HOM TOYKH pacCMaTpUBAJIM W3MEHEHWE K 24-U
HeJieJie JIETOYHOH COCYIUCTON PE3UCTEHTHOCTH, yCTa-
HOBJIEHO, YTO TepaIds COTATEPIENITOM aCCOIHMUPO-
BaHa CO CHHIKEHUEM JIETOYHOTO COCYAUCTOTO COMPO-
TuBJeHUs y nanueHToB ¢ JIAT [14]. OgHako cye-
CTBYeT 3HAUUTEJIbHASI HEOIPE/IeJIEHHOCTh B OTHOIIIE-
HHH JTOJITOCPOYHBIX IPEUMYIIIECTB COTATEPIIEIITA.

B Hacrosiee BpeMs ITPOBOATCSA TOIIOJTHUTETb-
HbI€ UCCJIEIOBAHUA 0 OIIeHKE CPABHUTEIHLHOM KITU-
HUYeckol 3h¢eKTHBHOCTU U 06€30MMaCHOCTH COTa-
TepIIeNnTa, HOBOTO SKCIIEPUMEHTAIIHLHOTO IIpernapaTa
nist medenus JIAT [16]. IlokazaHo, YTO COTaTEPIENT
OJIOKUpYyeT aHOMAJIBHYIO IIepeflady CUTHAJIOB B
JIETOYHBIX KPOBEHOCHBIX COCY/IaX, KOTOpas BBI3BI-
BaeT aucOaylaHC MeXKAy HHTHOUTOpaMU pocTa |
MeuaTOPaMH, CriocoOCTBYIOIUMH (prubpo3y. Takum
00pa3oM, OH JEeHCTBYyeT Ha MEXaHH3M, KOTOPBIH
BBI3bIBAET CY:KEHUE MEJIKUX KPOBEHOCHBIX COCYZIOB B
JIETKUX, YTO, B CBOIO OU€pe/lb, OTPAHUUYUBAET KPOBO-
TOK U3 mpaBoro otjiena cepana. B ICER 3asasuim,
YTO B paMKaX NpoeKTa Oy/leT mpoBefleHa OIeHKa
MEIUIMHCKUX U S3KOHOMHUYECKHUX aCIIEKTOB IIpUMe-
HEHUs COTATEPIENTa U UTO €ro MeHHOCTHAs CTPYK-
Typa «BKJIIOUAeT B ce0s1 KaK KOJTUYECTBEHHBIE, TaK U
KauyeCTBEHHBIE TapaMeTphl CPABHEHUS MEK/Ty METO-
JlaMU JIedeHUs, 4TOObl TapaHTUPOBaTh, YTO BeCh
CIEKTp MPEUMYIIECTB U Bpena, BKIOUYAs Te, KOTO-
pble 0OBIYHO He GUKCHPYIOTCS B KJIMHUYECKUX JI0KA-
3aTeJIbCTBAX, TaKWe KaK WHHOBAIIUU, BO3JIEHCTBHE
Ha oOuiecTBeHHOE 3apaBooxpaHeHue» [17]. ICER
IUIAHUPYET IPOBECTH CPaBHEHHE COTATEPIEINTAa CO
CTaHJIAPTHBIM JIEYEHUEM B TpymIle I1anebo B KJIu-
HUYECKNX HCCAEOBAHUAX, a TaKKe BBISCHUTH,
CYIIIECTBYET JIM 3HAUYUTEJIbHAS TPYyIIa MalleHTOB,
JUTSI KOTOPBIX MOYKET OBITh MCII0JIb30BAHA JOTIOJTHH-
TeJIbHAs Tepamlus COTATEepPLENTOM WU aJIbTepHa-
TUBHBIM aKTHUBHBIM areHTOM. ByayT olleHuBaThC,
cpeau IMPOYUX, TAKHE MOKA3aTeJl, KAK CMEPTHOCTD,
yiayuiiienre (GU3NYEeCKOH aKTHUBHOCTH, KaduecTBO
JKU3HU, CBSI3aHHOE CO 3/I0POBBEM, PUCK KJIMHUYE-
CKOTO VXYJAIIEHHS, CIIOCOOHOCTh IIPOJOJIKATH
paborty, TOTPEOHOCTH B ITepecaike JETKUX U KOM-
IUIEKCa cep/ilie-Jierkue u Jp. B ciayuae o100peHust
YupassieHuEeM IO KOHTPOJIIO 32 Ka4eCcTBOM ITUIIIE-
BBIX ITPOaIyKTOB 1 MegukaMeHnToB CIIIA (FDA) cora-
TepIENT CTaHeT IEPBbIM JIEKAPCTBEHHBIM IIperapa-
TOM, KOTOPBIH JIEHCTBYET HEITOCPEICTBEHHO HA IIPH-
YuHy 3a00J1€EBAHUA.
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3AK/IOYEHUE

JIT' ctanoBuTCS Bee OOJIee pacCIpPOCTPAHEHHOH, U
BOKHO YUMUTHIBATh Pa3HOOOpasve ee BO3MOXKHBIX
npuunH. HecmoTpsa Ha TO, uto JIAT' Berpeuaercs
JIOBOJIBHO PpEJIKO, OHAa HMeeT BBICOKUN YPOBEHB
CMEPTHOCTH, II03TOMY TaK Heo0X0iuMa TIaTeIbHas
nuarHoctuka. CoOrJlacHO J@aHHBIM — POCCHHCKOTO
HanmnonanwsHOrO perucrpa JII' u perucrpa JII' Hoso-
cuOUpCKOU 00s1acTH, YucyIo marueHToB ¢ JIAT yBe-
JINYMBAETCS, UYTO YKa3blBaeT Ha HEOOXOAMMOCTb
VJIyYIIEHUs ee TUAaTHOCTUKU.

B nacrosmee BpeMs MPOBOAATCA KINHIYECKUE
HUCCIEJOBAaHUA HOBBIX IIPENapaToB, WMEIIIUX
IMAaTOTEHETUUECKOe JleficTBHe U  00JIafalomux
MIOTEeHITUAIOM Il Moaudukanum 3abojieBaHus.
Takum 06pa3oM, B KJIMHUYECKYIO MPAKTUKY BBO-
nsarcesa JIAT-cienuduyueckrue mpernapaTsl HOBOTO
IIOKOJIEHUA, TaKue KaK COTATEPLENT, CepayTH-
uub6. HecMoTpst Ha TO, YTO cOTATEPIENT IpOe-
MOHCTPHUPOBaI 60JbIIyI0 3G GEKTUBHOCTD, Cepa-
JIyTUHHO MMeeT MOTeHIHAJ JJisi KOMOMHUPOBAH-
HOWU Tepanuu. B OyayieM miaHUpyeTcs MpoBeze-
HU€e HOBBIX UCC/IEJOBAHUU IIO OIleHKE JIOIIOJIHU-
TeJIbPHOU Tepalyy COTAaTepPIENTOM WJIN aJbTepHa-
TUBHBIM JIeHCTBYIOIIUM BelllecTBoM. IIpesmosara-
eTcsl pacCMOTpeTh TaKue IoKasaTesd, Kak cCMepT-
HOCTb, YJIyUIIIeHHEe TOJIEPAHTHOCTU K PU3NIECKOHN
Harpyske, Ka4ecTBO *KM3HU, CBA3aHHOE CO 37]0PO-
BbEM, BEPOSATHOCTh KJIMHUYECKOI'O YyXyJIIEHUs,
coxpaHeHHe paboTOCIMOCOOHOCTH, MOTPEOHOCTh B
rmepecajke JIETKUX UJIU KOMILJIEKCA CePlle-JIETKHIe

" 1Ip.

KoH@IUKT HHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JINKTA UHTEPECOB.
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