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PE3IOME

WnnonarnyHata IMyJIMOHAJIHA apTEepUaHA XUIIEPTOHMS
(ITAX) e psimxo ¥ IPOTPECHBHO 3a00IsIBaHEe, KOCTO 3acsra
TIPETMMHO MJIA/IV ’KEHH U € CBBP3aHO C YECTH YCIIOKHEHHS
U BHCOKa TpEeXIEBPEMEHHa CMBpPTHOCT. [IpencraBsime
ciydyail Ha 37-romuiiHa JKe€Ha, JUArHOCTULIMpaHa C
nanonarnyHa  [TAX  cieg perucrpupanu oOT  JAsCHA
cepaeuyna karerepusanust (JCK) cpenno mymmonaiHO
aprepuanHo Hajsirane 54 mmHg u xeMoiMHAMUYHY TaHHU
3a mpexamwIsgpHa Oosect. Ciel MpoBEAEH OTpHUIATENICH
Ba30pEaKTUBEH TECT € CTapTUpaHa MOHOTEpanus ¢
CHJIOTEJIMHOB aHTAaroHHCT, a TOJHWHA II0-KbCHO KBbM
TepamusATa € 100aBeH QocdoanecTepazeH HHXUOUTOP
TIOpaan BJOIIaBaHE Ha (PU3MUYECKUS KAIalUTET W HIKOU
rokazareny. B paMkuTe Ha 4eTHpW rOAMHM NAllEeHTKaTa
€ CbC CTA0WIHO TpOTHYaHE Ha 3a00JsIBaHETO, Karo OT
Hayanoto Ha 2024 r. e ¢ JaHHU 3a JEKOMIIEHCHUpPaHa
JIECHOCTpaHHa ChpJEYHa HEIOCTaThYHOCT, B XOJa Ha
KOSITO peaJl3upa MHOXKECTBO YCIIOXKHEHMs. B pesynrar
Ha PUTBMHA W TIPOBOJHA TMATOJOTHS € WMIUIAHTHpaH
€JIEKTPOKAPIMOCTIMYJIATOpP, ITIPOBEJCHO € JIeYEeHHEe II0
1moBoJi TpoMOO3a Ha IOTyJapHa BEHAa, a BIIOCIEICTBHE
€ TpoBeleHAa XeMOTpaHc(y3us Topaay  KbpBEHE.
Jleuenuero na nauuentute ¢ [TAX rpyna I e komriekcHO
Mopaan JWHAMHUYHATa IIpUpoJa Ha 3a00JIIBAHETO W
HEoOXOMMOCTTa OT MHMBUIYAJICH ITOJIX0J, KOETO YeCTO
M3UCKBA OOIINTE YCHIMS HA €IUH MYJITHIUCIUIUIMHAPEH
SKHII.

KurouoBu xyMu: uouonamuuna nyimMoHaiHa apmepuaina
Xunepmonus, OACHA CbPOeUHA Kamemepusayus, eHoome-
JIUHO8 AHMA2OHUC, (hocghoouecmepaszer UHXUOUmop

BBBE/JIEHHUE

ITyamonanuaTta xunepToHus rpyna I e psako u mpo-
TpeCHBHO 3a00JsBaHe, 3acsramo Mexmay 48 m 55
IyIITH 32 MUJIMOH HaceleHue B cBeToBeH Mmarad (1).
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ABSTRACT

Idiopathic pulmonary arterial hypertension (IPAH) is a
rare and progressive disease, which affects predominantly
young women and is associated with frequent complications
and high rates of premature death. We present a case of a
37-year-old woman, diagnosed with [IPAH after undergoing
right heart catheterisation (RHC) with registered mean
pulmonary arterial pressure of 54 mmHg and other
haemodynamic data suggesting precapillary disease. After
a negative vasoreactive test was acquired, monotherapy
with endothelin antagonist was initiated. A year later a
phosphodiesterase inhibitor was added to the treatment
due to worsening of the physical capacity and some other
markers. For a period of four years the patient was with
a stable clinical course, but since the beginning of 2024
she has started showing signs of decompensated right-
sided heart failure and experienced multiple complications.
As a result of rhythm and conduction pathology, an
electrocardiostimulator was implanted. She was treated for
jugular vein thrombosis and later on a haemotransfusion
due to bleeding was performed. Treatment of patients with
PAH group I is complex because of the dynamic nature of
the disease and the need for individual approach, which
often requires the united efforts of a multidisciplinary team.

Keywords: pulmonary arterial hypertension, right heart
catheterisation, endothelin antagonist, phosphodiesterase
inhibitor

INTRODUCTION

Pulmonary hypertension group I is a rare and progres-
sive disease, which affects between 48 and 55 people
for a million globally (1). Normally those are women
in active age (30-60 years) and the reason for this
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OOwuyaliHo 3acsira EHU B akTHBHA Bb3pact (30-60
I.), KaTO HE € M3BEeCTHA MPHUYMHATA 33 Ta3U Mpe/Hc-
nozuus (2). [Narodusnonorusra e MHOrodakTopHa
W BKJIIOYBA HapylIeHa Ba30PEaKTHBHOCT C yBeIHYa-
BaHe Ha iepu(epHaTa ChI0Ba PE3UCTEHTHOCT B Oesus
npo6 (3). Hapymenara Bazogunaranusi B KOMOMHa-
LUl C YBEIMYCHU Ba30KOHCTPUKTHBHU U MUTOTCH-
HU e(eKTH Ce Ib/DKM Ha MPOMEHU B TPH OCHOBHH
CHUTHAJIHM MexaHu3Ma: Ha a3oTHus okcup (NO), Ha
npocrauukimia (PGI2) u tpomGokcan A2 (TXA2)
u Ha enporenus-1 (ET-1) (4). HabnronaBar ce nmoBu-
LIeH apTepuoiapeH TOHYC, CHAOTeNHA AUCHYHKIIHS,
peMojienpane u mponudepanus Ha EHAOTEIHH U
[JIaJIKOMYCKYJTHU KJIETKH, (OpPMHUpAT ce in situ TpoM-
6u. B pesynTar ce crtura 1o mapuuaiHa OKITy3Hs Ha
MaJIKUTe MyJaMoHaiHu apTepud (5). ToBa e npuunHa
3a pa3BUTHE HA JIECHOKAMEpHA IUJIaTalys ¢ IPOsSBU
Ha JIECHOCTpaHHA ChpAeYHa HeAoCTaThYHOCT (5). OT-
JIMYMUTENTHA YacT OT ITATOXHUCTOJIOTHATA Ha ITyJIMOHAI-
HaTa XUIEePTOHUS € OPMHUPAHETO Ha T.HAp. IIEKCH-
(opMeHH NIe3ur - KOMIUIEKCHH TJIOMEPYJIONnoao0HH
BacKyJnapHu (opMalyy Ha peMOJeUpaHuTe apTe-
pHH, BOJCIIM 10 OONMTEepalusi Ha MaJKUTE ChIOBE
(6).

B mepuona 1981-1985 1. e ch3ganeH peructTsp Ha
3a0oisiBaHeTO OT HalyoHanHus 37paBeH WHCTHUTYT,
CAIll, xoiito BkIOYBa 187 marmmeHTu ¢ pasianyHa
etnonorust Ha [TAX u cpenna Bb3pact 36 r. YcraHo-
BEHO €, 4e CpeHaTa MPeKUBSIEeMOCT Ha Te3U OOIHHU €
ouna enga 2,8 r. (1-Ba roguna 68%, 3-Ta roguna 48%,
5-a ronuna 34%) (7,8). 3HauuTeNneH HANPEIbK B Jie-
YEHUETO Ha 3a00J5IBAHETO HACTBIIBA ChC CH3/IAaBAHETO
Ha tapretHa Tepanusi. REVEAL (Registry to Evaluate
Early and Long-Term PAH Disease Management) e
€/IMH OT Hal-TrOJIEMUTE MYJITUIICHTPOBH PErUCTPH 32
[MAX, 6azupan B CAIL ipe3 2006 1. (9). Toit BrItoY-
Ba 2967 mareHTH, oT KouTo 79% ca oT JKEHCKH I10JI
(otHomenue xenu:mbxe 4,8:1) (9,10). Oxomno mosno-
BHHATA Ca JAUArHOCTUIMpaHU ¢ uauomatnyna [TAX
(46%) (11). Ilpu u3BecTHa Beue crienuuIHa Teparnus
mauaute oT REVEAL moka3ssat egHa 3HaUHUTEIHO 10-
Jo0OpeHa mpeKuBIEMOCT Ha OoHuTe (Ha 1-Ba roauHa
- 91%, na 3-ta roguna - 85%, Ha 5-a roguna - 68% ot
MIOCTaBSIHETO Ha Auarnosara) (12,13).

KJIUHUYEH CJIYUAH

[Ipencrasime ciydaii Ha keHa Ha 37 T., HOCThIBAILA
B Kapnuonornunara knuHuka mnpe3 Hoempu 2018 r.
Mopajiv OIDIAKBAHUS OT MPOTPECUpAII] 3aIyX TIPH Py-
TUHHU JAEWHOCTH, a TI0-KbCHO C TI0SIBa MPe3 HOIIHUTE
gacoBe. OTpuua J1a € umana rpbaHa 0olka, KakTo H
CHHKOMAJTHA CHMIITOMAaTHKa. B amOynaTopHu ycio-

predisposition is not known (2). The pathophysiology
is multifactorial and includes impaired vasoreactiv-
ity with increase in the peripheral vascular resistance
of the lungs (3). The decrease in the vasodilation, in
combination with a rise in the vasoconstrictive and
mitogenic effects, is due to changes in three main sig-
nalling mechanisms: the nitric oxide (NO), the pros-
tacycline (PGI2) and thromboxane A2 (TXA2), and
the endothelin-1 (ET-1) pathways (4). Increased arte-
riolar tonus, endothelial dysfunction, remodelling, and
proliferation of endothelial and smooth-muscle cells
are observed, in situ thrombi are formed. The result is
partial occlusion of the small pulmonary arteries (5).
This is the reason for the subsequent right ventricu-
lar dilation with signs of right-sided heart failure (5).
The pathognomic part of the pathophysiology of pul-
monary hypertension is the formation of the so-called
plexiform lesions — complex glomerulus-like vascular
formation of remodelled arteries, leading to oblitera-
tion of the small vessels (6).

Between 1981 and 1985 a registry for the disease was
created by the National Institutes of Health, USA,
which comprised 187 patients with various etiology of
PAH and mean age of the participants 36 years. It con-
cluded that the mean survival for these patients was
only 2.8 years (1 year — 68%, 3 years — 48%, 5 years
— 34%) (7,8). Significant progress in the treatment
of pulmonary arterial hypertension (PAH) occurred
when targeted therapy was created. REVEAL (Reg-
istry to Evaluate Early and Long-Term PAH Disease
Management) is one of the biggest multicentre regis-
tries for PAH, based in USA and initiated in 2006 (9).
It includes 2967 patients, 79% of which are women
(women:men — 4.8:1) (9,10). Almost half of them are
diagnosed with idiopathic PAH (IPAH) (46%) (11).
Already with access to targeted therapy, the data from
REVEAL show a much improved mean survival rate
(1 year—91%, 3 years — 85%, 5 years — 68%, from the
diagnosis) (12,13).

CLINICAL CASE

We present a case of woman at 37 years of age, who
was admitted to a cardiology clinic in November 2018
with complaints of progressing dyspnoea when per-
forming routine tasks, later worsening with symptoms
appearing during the night. She declined having chest
pain and syncopes. In outpatient settings, on ECG,
episodes of atrial flutter were registered. The patient
was non-smoker and did not have a familial history
of cardiovascular disease. When she was a child, she
was diagnosed with Silver-Russell syndrome (Fig. 1),
which is a congenital disturbance in the growth and is
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Bus ca peructpupanu Ha EKI" enn3oam Ha npeacwpa-
HO TpenTeHe. bonHara e Hemymay u oTpuYa U3BECTHA
(damuiTHa aHaMHE3a 3a CHPJAEYHOCHIOBH 3a00JIsiBa-
Hust. [lpy manpeHTkara B IE€TCKa BB3PACT € YCTaHO-
BeH cunipoM Ha Cuieep-Poeen (¢ur. 1), koo mpe-
CTaBJIsIBA KOHTCHUTATHO HApYILICHUE B pacTexa M €
enuH ot BujoBeTe Hanu3bM (14). [Ipenmnonara ce, ue
€ CBbp3aH C HapyLIeHHs B XpOMO30Ma 7 ¥ XpOMO30Ma
11 (15). XapakrepHu Oene3u Ha CHHAPOMA ca IIHPO-
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Fig. 1. A child with Silver-Russell syndrome (16).

one of the types of dwarfism (14). It is assumed that the
syndrome is connected with changes in chromosome
7 and chromosome 11 (15). Characteristic signs are
broad forehead with small triangular face and narrow
chin, low body weight and height, episodes of hypo-
glycaemia, asymmetry between the two body halves
(15). For the diagnosis the clinical score of Netchine-
Harbison is required. Our patient fulfilled the needed
4 out of 6 criteria (Table 1).

LTS

A clinical diagnosis is considered if a patient has at least four of six criteria.
BMI, body mass index; SGA, small for gestational age; SRS, Silver-Russell syndrome

Table 1. Netchine-Harbison clinical score (17).

Clinical Criteria SRS-s01 SRS-s03 SRS-s04 SRS-s09 SRS-s011
SGA (birth weight and/or length) v % Y Y
Postnatal growth failure % % %
Relative macrocephaly at birth % % %
Protruding forehead % \
Body asymmetry Y
Feeding difficulties and/or low v v

BMI

Age 2 years 3 years 10 years 2 years 6 L};?gls
Sex Female Male Male Male Female

KO 4eso Ha oHa Ha MAJIKO TPUBI'BIHO JIMLE U TSCHA
OpauKa, HUCKO TEJIECHO TEIJI0 U PbCT, CMU30A1 Ha
XHUNOITIMKEMUA, aCUMETpUA MCKAY ABETC MOJIOBUHU
Ha Tsut0To (15). 3a mocraBsiHe Ha aUarHo3aTa € Hy-
KEH KIMHUYHMAT cKop Ha XapOuchbH-HerumH, kato
Hamara 0oJiHa MOKpHBa HeoOXoauMHuTe 4 oT 00O 6
kputepust (Tadm. 1).

[NanmenTtkara cpo0IIaBa 32 1BE HOPMAITHO MPOTEKIIN
OpEeMEHHOCTH, KOUTO ca POJOpa3pelieHd Mocpes-
crBoM Lle3apoBo ceueHne, KaTo € yCTaHOBEH M recTa-
uuoHeH quadet. Ts e ¢ u3BecTHA Kems30e(pUIUTHA
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She reported two normal pregnancies, which ended
with Caesarian births, and had a gestational diabetes
diagnosis. A known iron deficiency anaemia is peri-
odically treated with supplementation.

The examination revealed that the patient was in a
slightly poor state with perioral cyanosis, without in-
creased jugular venous pressure. The face was trian-
gular, BMI was 22 kg/m2 (height — 154 cm, weight —
53 kg), slightly more developed right side of the body
with longer right extremities. The lungs had normal
percussion and two-sided vesicular breathing, with no
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aHEMHs, 32 KOSITO IEPHOINYHO ITPHUEMa JKeNIe3HH Tpe-
naparmu.

Ot mpersiena ce ycTaHOBsIBa JIEKO YBPEIEHO OOIIO
CBCTOSIHUE C NepHopaliHa [IMaHo3a, 0e3 IIMeH BEHO-
3eH 3actoi. Jluuero e Tpwbrenano, BMI 22 kg/m2
(pwcT 154 oM, Terno 53 Kr), ¢ JIeKO MO-pa3BUTa JICHA
II0JIOBHHA HA TSAJI0TO KaTO ACCHUTEC KpaﬁHHHH ca I10-
oeird. benust qpo6 e chC COHOPEeH MepKyTOPEeH TOH
U IByCTPaHHO BE3UKYJIapHO JMIIaHe, 6e3 npuOaBeHU
xpumnoBe. OT chbplieuHaTa aycKyJITalus e PerucTpu-
pa pUTMHYHA ASHHOCT C YyecToTa 65/MHH M CUCTOJICH
myM 2/6 cTereH B JeCHOKaMEpHa 30Ha, KaKTO U aK-
ICHTYyHpaHa ITyJIMOHaJIHa CbCTaBKa Ha BTOPUA CbpJC-
4yeH ToH. AprepuanHoro Haysirane € 110/70 mmHg.
JlunceaTt NaHHW 32 OpraHOMeEralusi, KaKTo W Tepu-
(depHH OTOIM. YCTAaHOBSIBA CE KIMHOAAKTHINS Ha V
MPBCT ABYCTPAHHO.

Ha EKI' ce peructpupa cHHYCOB PUTBM C JaHHH

Fig. 2. ECG at admission.

3a 0OpeMEHEHHU JeCHU ChpAeYHH KyXuHHU (¢ur. 2).
Pentrenorpadus mokasea ysenuuen Han 50% kap-
JMO-TOPaKaJIeH MHAEKC, XWUIIyCHa XHUIEPBOJIEMHUS U
MPOMUHHpAIA Jbra Ha MyJIMOHATHATA apTepus IO
neBusi cbpreueH KoHTyp (¢ur. 3). JlaGoparopuure
W3CIIeIBaHUSA ca ¢ AaHHU 3a xunokcemus (sO2 86%,
pO2 7,30 mmHg, pCO2 4,05 mmHg), noTBbpx1aBa
Ce U3BECTHUAT aHEMHUYEH CUHAPOM (xemorsioounH 108
g/1, cepymHO xensi30 3,5), oTxBbplicH ¢ anda-1 aHTH-
TPUIICUHOB Je(QUIINT, KAKTO U €Nn30] Ha OenoapooHa
TpoMOOeMOOIIHs, TOBHUIICHH Ca HATPUYPETUIHUTE
nentuau (BNP 877 pg/ml).

Ot mpoBeneHaTa exokapauorpadusi ce yCTaHOBSBAT
HOpMaJIHU pazMmep 1 QyHKuust Ha JsiBa Kamepa (JIK),
KosiTo 00aue e ¢ D-o0pazna ¢popma. [lunarupanu ca
JIGCHUTE ChP/ICYHM KYXWHHU - IUIOII HA JSCHO Mpe.-
cepaue ([II) 19 cm2, nnamerspp Ha JicHa Kamepa
(AK) mapacrepnanso 32 Mmm u 40 MM anuKaiHo, pe-
THCTpHpa ce JeCHOKaMepHa XUNIEPTPOHs ChC CTEHA

additional sounds. Heart auscultation showed rhyth-
mic heart sounds with frequency of 65/min., a systolic
murmur 2/6 grade in the right ventricular region, and
accentuated pulmonary part of the second heart tone.
The blood pressure was 110/70 mmHg. There were
no signs of organomegaly and peripheral oedema. The
patient had clinodactily on the V hand fingers.

The ECG showed sinus rhythm with markers for di-
lation of the right heart chambers (Fig. 2). An X-ray
showed an increased cardiothoracic index of > 50%,
hilar hypervolemia, and a prominent arch of the pul-
monary artery on the left heart silhouette border (Fig.
3). Laboratory tests revealed hypoxemia (sO2 — 86%,
pO2 — 7.30 mmHg, pCO2 — 4.05 mmHg) and con-
firmed anaemic syndrome (haemoglobin — 108 g/L,
serum iron — 3.5), alpha-1 antitrypsin deficiency was
outruled, but the natriuretic peptides were elevated
(BNP — 877 pg/mL).

Fig. 3. X-ray of the thorax.

The conducted echocardiography showed normal di-
ameters and function of the left ventricle, but it had
a D-shape structure. The right heart was enlarged —
right atrial area of 19 cm2, right ventricular diameter
— 32 mm parasternally and 40 mm from apical posi-
tion, right ventricular hypertrophy with wall of 7 mm.
The fractional area change for the right ventricle was
37%, TAPSE was 20 mm. Mild pulmonary and tri-
cuspid regurgitations were present, expected systolic
pulmonary artery pressure was around 85 mmHg, the
TAPSE/sPAP index was 0.23 (Fig. 4). The inferior
vena cava diameter was 18 mm with preserved inspi-
ratory collapse. Mild pericardial effusion was mea-
sured 6 mm behind the posterior left ventricular (LV)
wall and 4 mm in front of the right ventricle (RV) in
diastole. No interatrial or intervetricular shunts were

31



Dilyana Tonkova, Radosveta Angelova, Svetoslav Georgiev, Yoto Yotov

+RALength 62¢m >
RAWdth _4.1cm

Fig. 4. Echocardiography (from left to right: diameter of right atrium, diameter of inferior vena cava, registered gradient right ventricle

(RV)/right atrium (RA) from tricuspid regurgitation velocity).

7 mm. Fractional area change Ha asicHa kamepa e 37%.
TpukycnunanHaTa aHyjJapHa CHCTOJHA EKCKyp3us
(TAPSE) e 20 mm. Hannunu ca JaHHU 32 JIEKOCTENEeH-
HU IyJMOHaJIHA M TPUKYCHHIAHA PErypruTaliH,
a OYaKBaHOTO CHCTOJHO HaJIsiraHe B apTepus Iyl-
moHanuc (sPAP) e oxomo 85 mmHg, orHomenuero
TAPSE/sPAP e 0,23 (¢ur. 4). lonna npa3Ha BeHa €
18 MM, KaTo € 3ama3eH WHCIUPATOPHUAT Kojarc. Pe-
THCTPUpA C€ MATBK MEpUKap/eH U3JIMB, OTCTOSBAIL 6
MM 331 cBoOonHaTa creHa Ha JIK u 4 mm mpen JIK.
JluricBaT faHHM 3a IIBHT HAa MEXKIYNPEICHPIHO U
MeX/TyKaMepHO HUBO OT ITPOBE/IeHa KOHTpacTHa eX0-
kapauorpadust. OyHKIMATA Ha MyJIMOHATHATA KJlana
€ HopMaJlHa.

[Ipu GomnHata ce mpoBeJie 6-MHHYTEH TECT C BPBEHE,
IIpH KOUTO Ts1 n3MuHA 383 M, KaTo B Kpasi My ce€ OT4e-
te 1 T. mo bopr ckanara n MUHUMaIHA JecaTyparys
(sO2 88%—85%). IlokazaTenure OT IpoBejieHaTa
cniupometpust Osixa B Hopma. DLCO ce oTuere noHu-

observed after the performed contrast echocardiogra-
phy. The pulmonary valve had normal function.

A 6-minute walk test was done and the covered dis-
tance was 383 m. At the end the patient had 1 point
on the Borg scale and minimal desaturation (sO2
88%—85%). Spirometry revealed normal function.
DLCO was low (50.9%), but a possible reason could
be the anaemic syndrome.

For further diagnostic evaluation a high-resolution
CT with contrast was performed. The results showed
lack of significantly enlarged lymph nodes, infiltrative
changes, tumour masses, cavity lesions, and solid nod-
ules. Both sides had perilihar and peripheral smaller
zones of ground-glass consolidation. Truncus pul-
monalis was dilated — 38 mm proximally and 40 mm
distally, the right main pulmonary artery branch was
28-29 mm and the left main pulmonary artery branch
was 25-26 mm, also dilated. No changes suggesting
clots in RA, RV, and the pulmonary artery were ob-

Table 2. Haemodynamic measurements from RHC.
(PA — pulmonary artery, PVR — pulmonary vascular resistance, PCWP — pulmocapillary wedge pressure, TPG — transpulmonic
gradient, CO — cardiac output, CI — cardiac index)

RA: 14 mmHg (mean)

PCWP: 12 mmHg

RV: 103/6/34 mmHg

TPG: 45 mmHg

PA:97/41/54 mmHg

CO: 3.5 L/min

PVR: 12.8 WU

CI: 2.3 L/min/m2

skeHo (50,9%), KoeTo BEpOsTHO € CBBP3aHO C U3BECT-
HaTa aHEeMUS TP MAlUEeHTKATA.

C orjen AMarHOCTUYHO YTOYHSIBAHE C€ MPOBENE BU-
cokopazaenutenta KT ¢ koHTpact, kaTto pe3yiararu-
TE TIOKa3BaT JIMIICA HA CUTHU(PHKAHTHO YBEIUMUCHH
nuM(HU BB3IM, HHQUITPATUBHY IPOMEHH, TYMOPHH
MacH, KyXMHHU JIE3UU U COJMHMIHU HOaynu. Hamumunu
ca JIBYCTPaHHO MPBCHATU MEPUXHICPHO U riepudep-
HO HETOJIeMH 30HH Ha KOHCOJIUZAIUS THUI ,,MaTOBO
CTBKJIO". JIMnaTtupanu ca TPyHKYC MyJIMOHAIHUC - J0
38 MM npokcuManHo u A0 40 MM AUCTATHO, KAKTO U
JIECHUAT TJIaBEH KJIOH 10 2829 MM U JIEBUIT IJIaBEH
KJIOH J10 25-26 mM. JlurncBaT jneheKTH CyCIeKTHH 3a
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Fig. 5. Haemodynamic curves from PA, registered from RHC.



Idiopathic Pulmonary Hypertension — a Forgotten Disease

tpom6u B 1, IK u B AIl, nunicBaT npoMeHH 1O THIIA
Ha XpOHUYHA TpOMOOEeMOOIMYHa GoJieCT 1 Ha BEHOO-
KIIy3uBHa OoJiecT. YCTaHOBSIBa ce€ BapHaHT Ha OTAe-
JISTHE Ha KJIIOHOBETE Ha a0OpTHA JIbIa, MPU KOMTO JsICHA
apTepusi CyOKJIaBusi ce OTAENS KaTo MOCIEICH KIOH
Ha aopTHATa JIbra U MPEeMHHAaBa HA/IACHO OT CPEe/IMH-
HaTa JIMHUS 33]] XPaHOIPOBO/A.

[TanmenTkaTta € Haco4yeHa 3a MPOBEXKJaHe Ha JSICHA
cepaeuna karerepusanus (JICK) npe3 sayapu 2019
T., OT KOSITO C€ PErHCTPUPAT MOKa3aTel!, XapaKTepHH
3a peKanuisgpHa MyJIMOHAJIHA XUIIePTOHUS (TabI. 2).
[IpoBene ce Ba3opeakTUBEH TECT C WIIONPOCT, KOWTO
Oellle OTpHULIATENICH C HE3HAYUTEIICH CIajl B CPEIHOTO
MyJIMOHAITHO Hajsirane (4mmHg) (¢ur. 5).

[Ipu manmenTKaTa ce MocTaBu AUArHo3a MIMoNaTHy-
Ha ITyJIMOHAJIHA apTepuajiHa XUIEPTOHUS, KaTo pUC-
KBT 32 CMBPT B pAMKHTE Ha €J]Ha FTOJIMHA CTIOpPEJI TPH-
CTENEHHUSA MOJeN Ha EBpOnenckoTo ApyKECTBO IO
Kap/IMOJIOTHs Ce OLEHH KaTo yYMEpeH, clie/l KOeTO ce

served, and no changes typical for chronic thrombo-
embolic and veno-occlusive diseases were present. As
an anatomical variation for the branches of the aortic
arch, the right subclavian artery was a last branch, go-
ing behind the oesophagus from the median line.

The patient was sent for RHC in January 2019. The
registered data showed precapillary type of pulmo-
nary hypertension (Table 2). The vasoreactive test
with iloprost was negative with minimal drop in the
mean pulmonary pressure (4 mmHg) (Fig. 5).

A diagnosis of IPAH was established and a moder-
ate 1-year mortality risk according to the three-strata
model of the European Society of Cardiology was
calculated (Table 3). Afterwards, the treatment started
with the endothelin antagonist bosentan. Home thera-
py also includes torasemide, eplerenone, amiodarone,
iron supplementation, and apixaban.

In January 2020, due to a jump in the natriuretic levels
and worsening of the functional capacity and physi-

Table 3. Three strata model for 1-year mortality risk assessment at diagnosis (18).

Det(?rmmants of Prognosis Low Risk Intermediate Risk High Risk
(Estimated 1-Year . (5-20%) .
Mortality) (<5%) o (>20%)
Clinical Observations and Modifiable Variables
Signs of right HF Absent Absent Present
P ion of t
rogre.ss.lon © symp Or.ns No Slow Rapid
and clinical manifestations
Syncore No Occasional syncope Repeated syncope
WHO-FC LI I v
6MWD >440 m 165-440m <165 m
i Peak VO2 11-15 mL/min/ )
Peak VO2 >15 mL/min/kg ke Peak VO2<11 mL/min/kg
PET >65% pred. <35% pred.
¢ (>65% pred) (35-65% pred.) (<35% pred)
VE/VCO?2 slope <36 VE/CO2 slope > 44
VE/VCO?2 slope 3644
Biomarkers BNP or BNP <50 ng/L BNP 50-800 ng/L Bnp >800 NG/L
NTproBNP NTproBNP<300 ng/L | NTproBNP 300-1100 ng/L | NTproBNP >1100 NG/L
>
RA area <18 m2 RA area 18-26 cm2 RA area>26 cm2
<
Eehocardionranh TAPSE/sPAP>032mm/ | TAPSESPAP0.19-032 | *0oF SPm/:‘j’H 0.19 mm/
BrEpy mmHg mm/mmHg &
M 1
No pericardial effusion Minimal pericardial effusion c.)dergte o arge
pericardial effusion
RVEF>54% RVEF 37-54% RVEF<37%
cMRI SVI>40 mL/m2 SVI 26-40mL/m2 SVI<26 mL/m2
RVESVI<42 mL/m2 RVESVI 42-54mL/m2 RVESVI>54 mL/m2
RAP 8-14 mmHg RAP>14 mmHg
RAP<8 mmHg ) )
. ) CI 2.0-2.4 L/min/m2 CI<2.0 L/min/m2
Haemodynamics SI>/=2.5 L/min/m2
SVI 31-38 mL/m2 SVI<31 mL/m2
Sv02>65%
Sc02 60=—65% Sv02<60%
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CTapTrpa MOHOTEpamnusa ¢ CHAOTCJIMHOB aHTarOHUCT -
OocenraH (Tabi. 6). TepanusTa 3a 10Ma BKJIFOUBAIIIC
olle TOpa3eMuJ, EIUIEPEeHOH, aMHOJApOH, >KEJe3eH
npenapar u arnukcadaH.

[Ipe3 saunyapu 2020 r. ¢ orjes OTYETEHN HapacTBaHEe
Ha CTOMHOCTHUTE Ha HAaTPpUYypPETUIHUTE NCTITUAHN, BJIO-

cal data for decompensated right-sided heart failure,
the continued assessment showed moderately-high
mortality risk according to the four-strata model (used
during the follow-up of the patients) (Table 4). The
treatment is escalated to dual combination with a
phosphodiesterase inhibitor — sildenafil.

Table 4. Four strata model for 1-year risk mortality assessment for follow-up (18).

Determinants of . Intermediate-Low Intermediate-High . .
Prognosis Low Risk Risk Risk High Risk
Points assigned 1 2 3 4
WHO-FC Torll / 11T |8
6MWD,m >440 320440 165-319 <165
fgf or NTproBNP, <50 50-199 200-800 >800

nraBaHe Ha QyHKUMOHATHUS KallauuTeT U GU3HKaTHU
JaHHH 32 000CTpeHa JIECHOCTPaHHA ChpACYHA HET0C-
TaThYHOCT, KAKTO M OIIEHEH YMEPEHO BHUCOK PHUCK I10
YEeTUPHUCTETIEHHN MOJieN (M3M0J3BaH B X07a Ha Tpo-
ClIe/IsIBaHe Ha MalueHTuTe) (ur. 7), Tepanusra ce ec-
KaJvpa JIo IBOiHA KOMOMHaIMs, BKIItouBaiia (hocdo-
JIMecTepa3eH HHXUOUTOP - CUIIICHA(IIL

B kpas na 2022 r. 6omHarta Oemre XocnUTATU3HpaHa
T0 TTOBOJI M351Ba HAa KOPAAPOH-MHAYIMPaHa THPEOTOK-
cuko3a cbe crornoctu Ha TSH 0,01, 3anounaro Oe
JIeYeHUE C TUPO30JI, B X0JIa Ha KOETO Ce MOCTHTHA €y~
THUPOUJIHO CHCTOSIHUE. AMHOAPOHBT Oelle 3aMeHEeH
C HHCKa /103a OM30MPOJI0I MOPaaN U3pazeHa TeHICH-
LSl KbM CHHYCOBa OpaJiuKapausi.

In the end of 2022, our patient was admitted to a hos-
pital because of amiodarone-induced thyrotoxicosis
with a TSH of 0.01. Thyrozol treatment was started
and euthyroid state was achieved. Amiodarone was
switched to a low-dose bisoprolol due to tendency for
sinus bradycardia.

In a course of a four-year follow-up and re-evaluation,
the patient had a generally stable clinical state and
good influence from the prescribed medication (Table
5).

Since the beginning of 2024 a few syncopal events
during mild physical activity have occurred. A head
CT and EEG from a neurologist showed no abnor-
malities. A cardiologist performed Holter-ECG and

Table 5. Markers, followed for a six-year period (red — periods of worsening).

2019 2020 2021 2022 2023 2024
WHO-FC | 11T | 1 I I I I I | | om 1 1
6MWT (m) | 383 | 440 | 318 | 390 | 420 | 380 | 426 | 381 | 399 | 414 | 435 | 360
NTproBNP | | s34 | 1149 | 365 | 437 | 480 | 408 | 503 | 461 | 1672 | 1605 | 1042
(pg/mL)
RA area 19 19 20 20 ; ] 19 ; 19 21 20 ;
(cm2)
sPAP echo | o 80 90 80 90 85 80 90 85 90 90 85
(mmHg)
TAPSE/
SPAP (mm/ | 0.22 - 018 | - ; - | o021 - | 022 | 019 | 016 | 0.8
mmHg)
SPAPRHC | o, ; 91 . 100 - 98 ; 96 - 91 -
(mmHg)
mPAP
(mmHg) 57 ] 61 ; 48 ] - ; 54 - 56 -
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B xo/a Ha mocienBaIio YeTUPUTOUIITHO TPOCIISIs-
BaHE U NPEOLICHKA HA ChCTOSHUETO OOJIHATA OCTaBa B
OTHOCHUTEITHO CTAOMITHO ChCTOSIHUE U C JIOOPO TOBJIH-
sIBAHE OT MTPOBEXK/IaHATa Teparnus (Tadi. 8).

Ot nauanoro Ha MapT 2024 r. mamMeHTKara peaau-
3Mpa HEKOJIKOKPaTHO CHHKONHU Ha ()oHa Ha JIeKH (u-
3udecku HaToBapBaHus. [IpoBenenu ca KT Ha rnasa,

E R

AR AV AA A

established multiple episodes of atrial fibrillation, one
episode of wide-complex tachycardia, sinus bradycar-
dia up to 28/min, and three episodes of sinus arrest
with pauses up to 9 seconds during sleep (Fig. 6). The
patient was sent for urgent implantation of electrocar-
diostimulator DDD(R) with titration of the bisoprolol
dose to 2x5 mg afterwards.
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Fig. 6. Holter-ECG recording.

kakTo 1 EEI cinest KoHCynTanus ¢ HEBPOJIOT, KOUTO HE
YCTaHOBSABAT MATOJIOTUYHH OTKJIOHEeHus. OT mpocie-
IsiBamust amOynaropeH kKapauonor Ha Xontep-EKT
Ce perucTpupaTr MHOXECTBO €MU30[M Ha MpPEACHP.I-
HO MBXKIICHE, €IMH eMU30/ Ha HIMPOKO KOMIUIEKCHA
TaxXUKapIusi, CHHycoBa Opaaukapaus 10 28/MuH, Tpu
enu30/la Ha CHHYC apecT ¢ mays3u 10 9 CeKyHIH I0
BpeMe Ha cbH (¢ur. 6). BorHara e HacoveHa 1o cren-
HOCT 32 UMIUTaHTAIHs HA EJIEKTPOKAPIHMOCTUMYIIATOP
B pexxum DDD(R), cien koeTo e TUTpupaHa 103a Ha
OM301IPOJION JI0 2X5 M.

Oxoio Mecel| MO-KbCHO TAaIEHTKAaTa € MOBTOPHO
XOCTIUTAIM3UPaHa C OTOK U 0OJIKa B 001acTTa Ha LIK-
sTa, KaTo OT EHJOKPHHOJIOT € OTXBBPJICH pEelUanB
Ha muTtoBuaHa natonorus. [Iposenen e KT Ha mus,
KOMTO IMOKa3Ba JJaHHM 3a TPOMOO03a Ha JIsiBa FOTyJIapHa
BeHa. B KimHukaTa 1o ¢bjoBa XUpyprusi € IpoBeIeHO
JIeYeHUE C HUCKOMOJICKYJISIPEH XelapuH, ciel] KOeTO
€ Ha3Ha4eH puBapokcadaH B j103a 20 Mr 3a goma.
[pe3 centemBpu 2024 r. GonHaTa KoJIadHMpa, KaTto €
C M3pa3cHU CBETOBBPTEXK W 0O0IA OTMAJHAIOCT OT
npeaxonuure auu. Cren ,,00MIHa MEHCTpyanus™ €
OTYETEH CIa] B CTOMHOCTUTE Ha XeMOTJIOOHH - 75 g/l,
IIPOBEJICHA € eJIHa XeMOTpaHC(y3Usl U CIIe/T CTa0MITHU-
3MpaHe Ha ChCTOSHHUETO € pelylHpaHa 103aTa Ha pu-
BapokcabaH Ha 15 wmr.

BriocneactBue mopaay peUIMBHpPAIIN €H30AM Ha
CbpleOreHe U OTYETeH BHCOK TOBAp Ha MPEACHPIHO
MBIK/IEHE OT eJIEKTPO(U3HOIIOT € TPEMHUHATO Ha JIede-
HUe cbe cotaxekcan. Crell M3BbPIICHH HIKOJIKO BIIH-

Almost a month later, another hospitalisation hap-
pened due to oedema and pain in the neck region. The
endocrinologist outruled a recurrent thyroid pathol-
ogy. Neck CT revealed thrombosis of the left jugular
vein. In a vascular surgery clinic conservative treat-
ment with low-molecular heparin is performed, fol-
lowed by a daily 20mg rivaroxaban prescription for
home treatment.

In September 2024 the patient collapsed after expe-
riencing dizziness and general weakness for a few
days. History of abundant menstruation and a signifi-
cant decline in the haemoglobin levels — 75 g/L, led to
haemotransfusion with reduced home dose of 15 mg
rivaroxaban after stabilisation.

After recurrent episodes of palpitations and high bur-
den of atrial fibrillation, registered by an electrophysi-
ologist, sotalol was initiated instead of bisoprolol. A
couple of iron infusions resulted in haemoglobin lev-
els of 108 g/L in October 2024. The patients reported
slight improvement of the clinical symptoms but also
persisting limitations in the physical capacity — dys-
pnoea after climbing one flight of stairs. A question
what would the next step in the treatment be.
According to the algorithm presented at the World
Congress on Pulmonary Hypertension 2024, our pa-
tient required adding a third drug in the face of ve-
nous/subcutaneous prostaglandin or activin inhibitor,
which at the time were not registered for use in Bul-
garia (Fig. 7) (19). As a last resort, patients remaining
at moderately-high or high risk should be escalated to
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v
Initial risk assessment?
1

Not high risk¢

Combination ERA + PDE-5i

Combination i.v./s.c. PPA, ERA, PDE-5i

[

]

First follow-up risk reassessment at 3-4 months
And repeated frequently®
1

v

Low riskd

Continue initial
therapy

Add activin-signalling
inhibitor, oral or
inhaled PPA
Can consider switch
PDE-5i to sGCS

Intermediate-high risk'

Add i.v./s.c. PPA or
activin-signalling
inhibitor

Add iv./s.c. PPA
(1st choice if not on)
or activin-signalling

inhibitor

Persistent intermediate-high or high

Maximal Rx: 4-drug i.v./s.c. PPA, ERA, PDE-5i
or sGCS, activin-signalling inhibitor
Lung transplant evaluation

Fig. 7. Treatment algorithm in patients with PAH group I (19).

BaHUs Ha >KeJIe3eH npenapar, npe3 okrompu 2024 r.
CTOHHOCTHTE Ha XEMOTJIOOMH ca HapacHaiu jo 108
g/l. TlanenTtkaTa cboOIIaBa 3a JIEKO CyOEKTHBHO MO-
JnoOpeHre Ha CUMIITOMAaTHKara CH, HO OTYHMTa Orpa-
HUYCHUE BbB (DYHKUMOHAIHUS CH KalalUTET - U35Ba
Ha 3aJyX IpHU U3KauBaHE Ha €JMH €TaXX CThJIOU. Bb3-
HUKBa BBIPOCHT KAKBU OMXa OMIIH CIeIBALLUTE CThII-
KM B JICYEHHETO Ha OOJHATA.

Criopen anropuTbMa 3a TOBEAECHHUE, NPEICTABEH Ha
CBETOBHUSI KOHIpEC IO IyJIMOHAJIHA XWUIIEPTOHUSA
npe3 2024 r., npu Halarta nauyMeHTKa ciiesiBa a obe
N00aBeH TPETH MEIUKAMEHT B JIMLETO Ha BEHO3EH/
MOJKOKEH HPOCTarjaHAWH WM MHXUOWTOp Ha ak-
THUBHMHA, KOUTO KbM MOMEHTA HE Ca PETHCTPUPaHU 3a
npuitoxenue B brirapus (gur. 7) (19). Kato nocnen-
Ha CTHIIKA MPH MAallUEHTH C YMEPEHO BUCOK M BUCOK
PHCK TepanusiTa ce ecKajlupa 10 YeTBOPHA KOMOUHa-
LUsl, KaTo Ce MpaBH M OLEHKA Ha BB3MOYKHOCTTA 3a
MIPOBEX/IAHE Ha TPAaHCIUIAHTaLKUs Ha 051 APOO B TyxK-
OuHa.

OBCBH/KJIAHE

[IppBOTO MyOIMKYBaHO ONMMCAHWE HA ITyJMOHAIIHATA
BackyiapHa Mpexa e mpe3 1891 r. ot ¢pon Pombepr
(20), HO emBa mpe3 1951 r. [pecaeitn geraiiHo OII-
WCBa KJIIMHUYHATA KapTHHA TpU uawonatmdHa [TAX
(21). Cnenpa enmaemust Ha 3a00JIIBAHETO B pe3yJsITaT
Ha ymoTpeOaTa Ha aHOPEKCUTeHa aMUHOPEKC, BOJIEII
1o TTAX mpe3 60-te romnan Ha XX Bek (22). Tosa
BOAM U 110 TbpBHUs CBeTOBEH cuMITo3uyM 1o 11X mpe3
1973 r. c mppBaTa KiIacuQUKaIEs Ha 3a00JIIBAHETO
(20). ITAX rpyma | BKITIOYBa pa3TUYHA TOATPYIH B
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quadruple combination and should be evaluated for
possible lung transplantation outside the country.

DISCUSSION

The first published description of the pulmonary vas-
cular network is in 1891 by von Romberg (20), but
not until 1951 did Dresdale write in detail about the
clinical presentation in IPAH (21). An epidemic of
PAH followed in the 1960s due to the widespread use
of anorexigens, mostly aminorex, causing PAH (22).
This was the reason for the first World Congress on
PH in 1973 and the first classification of the disease
(20). PAH group 1 includes various subgroups de-
pending on the etiology: idiopathic, hereditary, toxin
or drug-associated, due to connective tissue disease,
porto-pulmonary hypertension, related to HIV or shis-
tosomiasis, or due to congenital heart malformations
(18). The most widespread variant, however, is the
idiopathic one (50-60% of the cases) (18).

Nowadays, the management of patients with PAH
group I is still one of the challenges in cardiology.
They are diagnosed late — the mean period between the
beginning of symptoms until reaching the diagnosis
is 2.8 years (23). The treatment strategy has changed
with time, new medications are introduced, earlier
start and fast escalation are recommended. Lately, the
use of combination therapy has increased. In 2010 at
initiation only 10.0% of patients were on combina-
tion therapy, while in 2019 those were 25.0%. During
follow-up those who moved to combination therapy
were 27.7% in 2010 and 46.3% in 2019. However,
more than 50% of the patients remain on monotherapy



Idiopathic Pulmonary Hypertension — a Forgotten Disease

a) 2010
100 -
75 -
&
g
e -
2 8.1
& 64.7
25 -
16
0-"09
2 &
t £
o P
-
™M

2015 2019

746 75.0
506 524
o 29 00 13
' ] ' '
w — w ~
= ] £ ©
: & E &
—
E E
™ ™

Fig. 8. Percentage of patients on combination therapy at 3 months and at 1 year (24)

3aBUCHMOCT OT €THOJIOTHATA: UIUONATHYHA, HACIIe/I-
CTBEHA, acOLUUMpaHa C TOKCHHM M MEIMKaMEHTH,
CBbp3aHa CbC CHEANHHUTEITHOTHKAHHU 3a00JIIBaHMUS,
MOPTO-ITyJIMOHAJIHA XUIIEPTOHUSI, cBbp3aHa ¢ XUB
MHQEKLIUS WIK LIMCTO30MHAa3a, CBbP3aHa ¢ BPOJCHU
cepaeunn Mandopmarmu (18). Hali-uecto cpemann-
ST BapHaHT € uauonatuaHuAt (50-60% ot ciryyante)
(18).

B namie Bpeme MEHMDKMBHTBHT Ha OOJHUTE C ITyJIMO-
HaJIHa XUIEpTOHUs Ipyna | ocraBa exHo OT mpeans-
BUKATeJICTBaTa B Kapauosorusrta. [lanuenture 6usat
JUarHOCTULMPAHU KBCHO - CPEAHUST MEpUoj OT Ha-
4aJ0TO HAa CUMIITOMHTE JI0 TIOCTaBsIHE Ha {HarHo3aTa
e 2,8 1. (23). Crparerusita B JIS4EHHETO CE TTPOMEHS
BbB BPEMETO, BbBEK/IAT €€ HOBH MEIMKaMEHTH, IIpe-
MOpBYBA CE MO-PaHHO CTAPTHPAHE M ECKaJMpaHe Ha
tepanus. [Ipe3 mocnennure roguHu ce HaOirOAaBa
3HAQUUTEIIHO HAapacTBaHE MMEHHO Ha KOMOMHMpaHaTa
Tepamnus, KaTo npu nauuuanus npe3 2010 r. Ha taka-
Ba ca omnm enBa 10,0% OT manmeHTUTe, JOKATO TIpe3
2019 r. Te ca Beue 25,0%. B xona Ha nmpocieasBaHeTo
MalMEeHTUTE IPEMHUHAIN Ha ABOMHA Teparnus ca CboT-
BeTHO 27,7 % 3a 2010 r. 1 46,3% 3a 2019 r. Benpeku
ToBa Hall 50% OT malMEHTUTE OCTaBaT Ha MOHOTEpPa-
IIUsI [IOBEYE OT €JJHA TOJMHA CJIe]] TUarHOCTHLpaHe-
To UM (wr. 8) (24).

Ot HanpaBeHaTa JUTepaTypHa CHpaBKa yCTAaHOBEHHU-
At cuaapoM Ha Cunsep-Preen He ce cBbp3Ba ¢ pa3Bu-

more than one year after their diagnosis (Fig. 8) (24).
Based on the literature review, the established Silver-
Russell syndrome has not been connected with the
development of PAH. Despite that it can at times be
associated with some congenital heart malformations
(25) and thus be an indirect reason, predisposing to
PAH. In our patient congenital heart malformations
were not found or any other secondary etiological
factor for PAH, leading to the decision to consider
idiopathic subtype. It has been proven that specific
therapy significantly increased survival rate of PAH
patients and the maximal survival registered in our
PAH expert centre was 15 years after diagnosis.

In the recent 1-2 years, the use of a new medication
that targets new pathogenetic mechanism in PAH has
been introduced, sotaterept. Through inhibiting the ac-
tion of activin proteins, it transforms the growth factor
TGF-B, which promotes inflammation and excessive
proliferation of cells in the vessels, thus preserving
the endothelial integrity (26,27). It blocks the extra-
cellular domain of activin type 2 receptor, which is
expressed as recombinant protein with immunoglobu-
lin Fc (ACTRIIA-Fc) (26,27). The administration is
subcutaneous, every three weeks (27). The phase 111
of'a multicentre double-blind study in 163 stable PAH
patients receiving sotatercept versus 160 stable PAH
patients receiving placebo in the course of 3 weeks
found that the distance on the 6-minute walk test in-

37



Dilyana Tonkova, Radosveta Angelova, Svetoslav Georgiev, Yoto Yotov

tuero Ha [TIAX. Bbrnpeku ToBa TOM OM MOT'BII PSIKO
Jla ce MPOsIBU C HAKOM BPOJEHU CHPIACYHH Majdop-
Maruu (25) u Taka ja Obje MHIUPEKTHA NPUYMHA,
npenpasnonaramia keM [TAX. [Ipu Hamara nanueHT-
Ka JIMIICBAT TaKUBa JIEEKTH, KaKTO JIMIICBAT U APY-
I'M BTOPUYHHU NPUYMHM 3a pa3zButue Ha [TAX rpyma
I, xoeTo BoM M 10 MOCTaBEHUsI KAaTO JMarHo3a uju-
ornaruyeH noatuil. JlokazaHo cienuduaHara Tepanus
3HAYMMO TOBJIMABA TPOJBIHKUTEIHOCTTa Ha >KUBOT
Ha nanuenTute ¢ [IAX, karo MmakcuMmajHa TakaBa 3a
Hamms neHTsp no [TAX e orderena 15 1. cien mocra-
BsIHE Ha IarHo3ara.

B nocnennure eHa-ABe roAMHHU HaBJIN3a U3M0JI3BaHE-
TO Ha MEJUKAMEHT, TapreTupall HOB NMaTOreHeTHYeH
mexann3bM Ha [IAX, a umenno cotarepuent. Upes
WHXUOMpaHe NeHCTBUETO Ha MPOTEHHH (aKTUBHHH) CE
Tpanchopmupa pacrexnust daxrop TGF-B, koiiro
MIPOMOTHUPA BB3MAICHUETO U EKCIIeCHBHATa Mposude-
panys Ha KJIETKUTE B ChIOBETE, B PE3YJITAT HAa KOETO
ce 3ara3Ba eHJJOTeIHUAT uHTerpurert (26,27). broku-
pa ce eKcTpane yIapHusaT TOMEHH Ha aKTUBHUH THIT 2
pelenTopa, eKCnpecupan Karo peKOMOWHAHTEH Mpo-
tenH ¢ umyHornooynun Fc (ACTRIIA-Fc) (26,27).
[IpunoxeHuero e MOAKONKHO Ha BCEKH 3 CEIMUIIM
(27). BB (ha3za IIl Ha MynTHLEHTPOBO IBOWHO 3acie-
IIEHO TIpoyuBaHe mpu 163-ma cTaOWIIHU MAIUSHTH C
[TAX, nonyuaBaru corarepient, cpeury 160 cradui-
HY TAIMEHTH, MMOJyYaBally 1mianedo, B paMKUTEe Ha
3 ceaMHUIM € OTYETEHO MOJOOpEeHHe B O-MUHYTHHS
TecT ¢ BbpBeHe ¢ 34,4 M, a Ha 24 cenmuna ¢ 40,8 M B
rpymnara Ha cOTaTeplenT, a ChIIo ce HalJoaaBa mno-
Jno0peHre W Ha BTOPUYHM KpaiHM TOYKH KaTo Kiac
no C30, myaMoHaNIHA ChAOBA PE3UCTEHTHOCT, HUBA
Ha HaTPUYPETUYHU Nentuau, OpeHcKH PpHUCKOB CKOp
u npyru (28).

3AKJITIOYEHUE

CwmpptHOcTTa npu nanuentute ¢ [IAX rpymna I oc-
TaBa BHCOKAa BBIPEKH HAJIMYHETO Ha creruduyHa
Tepanus. [Ipe3 moceaHnTe IBE NECETHIIETHS CE Ha-
OmofaBa 3HAYMTENIEH HANPeIbK B pa3OMpaHeTo Ha
naTo(U3NOIOTHATA Ha TOBA 3a00IIsIBaHe, KaTo Ce pas-
BHUBaT ¥ WHOBATWUBHU TEPAIlUH, TAPTeTUPAIIAd HOBH
pa3nnyHM CUTHATHYU ThTHIIA. [lenTa Ha eyeHuero e
rmocTuraHe nMpo(uiI Ha HUCHK PUCK TIPU NAIUEHTHUTE.
B Bbwirapus chiiecTBYBaT TpU €KCIIEPTHH IIEHThpa 3a
JIMarHOCTHKA U JIYEHHEe Ha IyJIMOHAIHA apTepHaIHa
xurepronus - n8a B Codust (MBAJI ,,CBera AnHa* 1
Hanmonanna xapanonornyHa OONHHIIA) W €H BHB
Bapna (YMBAJI ,,CBera MapuHa“), KaTto OOIIHUST
Opoil muarHOCTHIUpaHU OONHU € okono 150 mymmm.
Wudopmupanoctta U qudepeHIuarTHo TUarHoCTHY-
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creased by 34.4 m, at 24 weeks the increase was 40.8
m in the sotatercept group. It was also observed im-
provement in secondary endpoints like WHO class,
pulmonary vascular resistance, natriuretic peptide lev-
els, French risk score, and others (28).

CONCLUSION

In spite of the presence of specific therapy, the mor-
tality of patients with PAH group I remains high. In
the last two decades, significant progress in the patho-
physiological understanding of this disease has been
observed. Novel therapies targeting new signal path-
ways are developed. The goal of the treatment in those
patients is achieving profile of low risk. In Bulgaria
there are three expert centres for diagnosis and treat-
ment of PAH — two in Sofia (Saint Anna Hospital and
the National Cardiology Hospital) and one in Varna
(Saint Marina University Hospital) and the total num-
ber of diagnosed patients is roughly 150. The aware-
ness and differential diagnostic thinking of physicians
as well the timely treatment initiation are of key im-
portance for the patients with PAH group 1.
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HOTO MUCJIEHE Ha 3/IpaBHUTE CIELUAINCTH, KAKTO U
HaBPEMEHHOTO HACOYBAHE 3a JICYCHUE € OT KIHOYOBO
3HavyeHue 3a nauuentute ¢ [TAX rpyna I.
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