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Pestome. BbBegeHue: TpaHcTUpeTnHOBaTa amunovaHa kapavomuonatus (ATTR-CM) e Texko nporpecupallo
3abonsasaHe, No-4eCTo CpeLLaHo OT M3BECTHOTO Aockopo. OcHoBHaTa Len 6e Aa ce oLeHn pasnpocTpa-
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HEHMETO W KINMHWYHWUTE MPOsiIBM Ha HacreacTBeHata v Ha ave Tin ATTR-CM. Matepuan un metoaum:
Bsixa oueHeHn 178 naumeHTn Ha cpegHa Bb3pacT 68 + 13 rognHu (129 Mbxe), HaCO4EeHM CbC CbMHEHNE
3a cbpaeyHa amunonaosa (oebenvHa Ha CTeHaTa Ha nsiBaTta kamepa = 12 mm v Hanuyme Ha YepBeHU
dnarose). CTeneH 2-3 M1okapaHo HaTpyneaHe npu cumHTurpadms ¢ nupodocdart (*mTe-PYP) npu nun-
Ca Ha MOHOKIIOHarneH NpoTenH NOTBbPXKAaBa AvarHosarta. [eHeTuyeH TecT andepeHLumpa HacneacTBeH
ot ave Tvn. MNMpy gBama nauueHTn Gelle n3BbpLUEHa eHaoMMokapaHa buoncus. PesyntaTtn: CbpaedHa
amunonaosa 6e guarHoctuumpaHa npy 69 nauneHtun: nekosepwkHa npu 24 (13%) n ATTR-CM npu 45
nauveHTn (25%). Aus tin (ATTRwt) 6ewwe otkput npu 21 (12%) naumeHT OT MBXKU NON Ha cpegHa
Bb3pacT 81 + 6 roanHu 1 BapuaHTeH Tun (ATTRV) npu 24 (13%) Ha cpegHa Bb3pacT 58 + 7 roguHu (15
MBXe). Han-4ecTunte KNMHMYHM HAacoYBaLLM KPUTEPUU NPY AMarHOCTMLMPaHe Kakto Ha AT TRy, Taka 1 Ha
ATTRwt 6sixa cbpaeYHa HeJOCTaTbYHOCT MpY BCUYKX NALMEHTH, NpeacbpaHo mbxaeHe (16; 36%), newn-
cmerikbp (5; 11%), cuHapoM Ha kapnanHus TyHen (8; 18%) n nepudepHa nonuHesponatus npu ATTRv.
Texxka aopTHa cTeHosa (4; 19%), cnuHanHa cteHosa (2;10%), pa3kbCBaHe Ha Cyxoxunve Ha AByrnaBus
BpaxvaneH myckyn (1; 5%) 6sxa yctaHoBeHu npu avensa Tin. Mpy npocneasasaHe npu 4 AOMbIAHUTENHN
naumeHTn 6eLle MMNNaHTUPaH NeCMENKbP Nopaam BUcokocTeneHeH AV 6ok, npu 6 ce yctaHoBW Npea-
CbpOHO MbXAEHe, 17 NauMeHTU ce HyxKaaexa OT 3anoyvBaHe Unn OT yBenuyaBaHe Ha Jo3arta Ha bpum-
KOBUSI ONYPETUK, APYrM 7 naumeHT 6sixa XocnuTanuavpaHu ¢ U30CTpeHa CbpaeyHa HeQoCTaTbYHOCT.
Ocem naumneHtu (18%) noumHaxa — 7 (33%) c ATTRwt-CM n 1 (4%) c ATTRv-CM, Bcuyku ¢ HanpeaHana
CbpAeyHa HedoCTaTbYHOCT, 4 CbC CbNbTCTBALLA TEXKa aOpTHa CTeHo3a. 3akroyeHune: ToBa NpoyyBaHe
NpeaocTaBsa AaHHM 3a YecToTata U kKnuHuyHuTe nposien Ha AT TR-CM. lMotBbpxaaBakv TexectTa Ha
3ab0nsiIBaHETO 1 fiollaTa nNporHo3a € HeobXoAUM HUCHK Mpar 3a CKPUHWHE C LIEN paHHa AMarHOCTUKa U
HaBPEMEHHO NeYeHue.
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Introduction: Transthyretin amyloid cardiomyopathy (ATTR-CM) is a severe progressive disease, more
common than previously expected. The main objectives were to evaluate hereditary and wild type ATTR-
CM frequency and clinical manifestations. Material and methods: One hundred seventy-eight patients
at mean age 68 * 13 years (129 males), referred by cardiologists with suspected cardiac amyloidosis (left
ventricular wall thickness = 12 mm and red flags) were evaluated. Pyrophosphate scintigraphy (99mTc-
PYP) grade 2-3 myocardial uptake in the absence of monoclonal protein confirmed the diagnosis.
Genetic test differentiated variant from wild type ATTR-CM. Endomyocardial biopsy with amyloid typing
was performed in two patients. Results: Cardiac amyloidosis was diagnosed in 69 patients: light chain in
24 (13%) and ATTR-CM in 45 patients (25%). Wild type (ATTRwt) was found in 21 (12%) male patients
at mean age 81 + 6 years and variant type (ATTRv) in 24 patients (13%) at mean age 58 + 7 years
(15 males). In all ATTRv-CM patients some degree of peripheral polyneuropathy was found. The most
common clinical red flags at diagnosis in both ATTRv and ATTRwt were heart failure in all patients, atrial
fibrillation (16; 36%), pacemaker (5; 11%), and carpal tunnel syndrome (8; 18%). Severe aortic stenosis
(4; 19%), spinal stenosis (2;10%), biceps tendon rupture (1; 5%) were characteristic for the wild type. At
follow up, four patients needed a pacemaker for high degree AV block, six patients developed new onset
atrial fibrillation, seventeen patients needed either initiation or an increase of the dose of loop diuretic,
another 7 patients were hospitalized for heart failure exacerbation. Eight patients (18%) died, 7 (33%)
with ATTRwt-CM and 1 (4%) with ATTRv-CM, all with advanced heart failure, 4 with concomitant severe
aortic stenosis. Conclusions: This study provides the first nationwide estimates of the frequency and
the clinical manifestations of ATTR-CM. Confirming the severity of the disease and poor prognosis, a low
threshold for screening is needed for early diagnosis and timely treatment.

amyloidosis, transthyretin cardiomyopathy, red flags, screening, frequency
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INTRODUCTION

€ CbCTOsHMe, XapaKTepuanpaLlo ce Amyloidosis is a condition characterized by accu-

C HaTpynBaHe Ha NaTonornyHn ombpunapHN NPOTENHN B mulation of pathologic fibrillar proteins in organs caus-
opraHuTte 1 npuunHaBaLm gucdyHkums [1]. CopgevHaTa ing dysfunction [1]. Cardiac amyloidosis, in more than
amunounaosa B noseye ot 98% oT criyyanTe e BTOpuYHa 98% of cases is secondary to the accumulation of amy-
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Ha HaTpynBaHETO Ha amuronaHn unbpunn, obpasyBaHmn
OT JIeKM BEPUIM HA UMYHOrMobynmHM (AL) nnn TpaHCcTu-
petnH (ATTR) [2]. ATTR amunongosata ce nogpasaenst
OOMbIIHUTENHO Ha CbpAeyHa amurongosa OT AvB TuM,
ObihKalla ce Ha amMurongHn mbpwnu, CbCTaBeHn OT
HEMYTaHTEH TpaHCTMPETUH oT amB Tun (ATTRwt) n Ha-
crnefacteeHa hopma, NMpUYMHEHa OT MyTauum B reHa 3a
TPaHCTUPETMH Ha xpomo3domMa 18 (ATTRYv) [2]. Cbpaoey-
Hata AL amunougosa uma MHOro rola nporHosa, KaTto
MOBEYETO NPOy4YBaHMs CbobLLaBaT 3a cpegHa NpexuBs-
€eMOCT OT 6-12 meceua oT guarHoctuumpareTo [3]. MNpo-
rHo3ata npu cbpgedHata AT TR ammnoungosa e no-goodpa,
OTKONMKOTO 3a AL TuM, CbC CpeaHa NPeXnBAeMOCT OOUK-
HOBEHO 2-6 roguHu [2]. 3abaBeHaTta guarHosa nopagu
nvnca Ha OCBEAOMEHOCT 3a 3ab0NsiBAaHETO U MorpeLuHa
AvarHosa Boau Ao HebnaronpusiTHa nporHosa. Bwnpeku
Yye TOYHOTO pasnpocTpaHeHue Ha AT TRwt e HenseecTHO,
MOYTU CUFYPHO TS € Har-yecTata MpuyMHa 3a Cbpaeyd-
Ha ammrongosa, ocobeHo Mpy Bb3PacTHUTE Xopa, KaTto
noTeHumanHo ce cpeta npu oo 13% ot Bb3pacTHUTe
naumMeHTn cbC cbpaedHa HegoctatbyHocT (CH) [4]. Ha-
crnepncTBeHaTa TpaHCTMpeTuHoBa amunoungosa (ATTRv)
MOXe Ja ce Kracudpmumpa B [Ba OCHOBHM (heHoTuna:
CbpOeYeH 1 HEBPOITOTMYEH, KOUTO PAAKO CE CpeLuar Kato
nsonupanHa gopma [2]. Ypes n3nonasaHeTo Ha 6asvpaHa-
Ta Ha 99Tc KoCTHa cuuHTUrpadms — obpaseH MeTof, 3a
KOWTO MMa JOCTaTbyHO yOeauTenHu gokasatencrsa, Ye
€ TOYEH HEMHBA3VBEH MHCTPYMEHT 3a AMarHoCTULMpaHe
Ha ATTR-CM, 6posT Ha nauneHTuTe, naeHtTnduumpanm
C ToBa 3abonsBaHe ce € yBenM4uui 3Ha4YnTenHo npes no-
cnegHuTe roauHm [5).

MATEPUAN U METOOMU

[MpoBepoxme obcepBaLMOHHO, NPOCNEKTUBHO NPO-
yyBaHe, 0OxBallallo NauMeHTn OT uanarta crTpaHa, C
OCHOBHa Lien ga oueHnm Yyectotata Ha ATTR-CM cpeg
NauMeHT CbC CbMHEHME 3a CbpAevHa aMuriongosa,
cneaBanikym HaCTOALWNUTE KPUTEPMM 3a HEMHBa3MBHA
anarHoctmka. CblUO Taka OLEeHUXME KIMHUYHUTE Npo-
SIBU U KNUHUYEH usxog. MNepuoabT Ha nscneasaHe e ot
man 2021 r. go 31 aHyapu 2024 r.

Kputepuunte 3a BkntouBaHe 6sixa aebenunHa Ha cTe-
HaTa Ha naBaTa kamepa (JIK) = 12 mm nntoc Hanuune
Ha Haco4Balu KpuTepun 3a 3abonsBaHeTo [6]:

— Bb3pacTHM nauyuneHTn csc CH;

— HecboTBeTCTBME Mexay aebenuHata Ha JIK un
QRS-komnnekca Ha enekTpokapauorpama (EKT);

— AV 6nok, enektpokapgunoctumynatop (EKC),
NpeacbpAHO MbXAOEHE;

— MHUNTPATUBHU XapPaKTEPUCTUKN, BKITHOUUTENHO
3agebeneHn AV knanHW nnartHa, MexaynpeacbpaHa
nperpaga u cesobogHarta cTeHa Ha AsdcHa Kamepa;

— HamaneH GLS ¢ anvkanHo cbXxpaHeHMe npu exo-
Kapguorpadwvs;

— XapaKTepHO KbCHO rafOfIMHMEBO YyCWUMBaHe Ha
CbpaeYeH MarHUTEH PE30HaHC;

loid fibrils derived from immunoglobulin light chains
(AL) or transthyretin (ATTR) [2]. ATTR amyloidosis is
further subdivided into wild type cardiac amyloidosis,
due to amyloid fibrils composed of wild-type non-mutant
transthyretin (ATTRwt), and hereditary form, caused by
mutations in the transthyretin gene on chromosome 18
(ATTRVv). Cardiac AL amyloidosis has very poor prog-
nosis, with most studies reporting median survival of
6-12 months from diagnosis [3]. Overall prognosis for
cardiac ATTR amyloidosis is better than for the AL type,
with median survival typically 2-6 years [2]. Delayed di-
agnosis due to lack of disease awareness and misdi-
agnosis results in a poor prognosis. Although the exact
prevalence of ATTRwt is unknown, it is almost certainly
the most common cause of cardiac amyloidosis, partic-
ularly in the elderly, potentially accounting for up to 13%
of elderly patients with heart failure (HF). [4] Hereditary
transthyretin amyloidosis (ATTRv) can be classified in
two main phenotypes: cardiac and neurological, which
are rarely found as an isolated form [2]. With *Tc based
bone scintigraphy, an imaging modality, for which there
is strong evidence being an accurate, noninvasive tool
for diagnosing ATTR-CM, the number of patients identi-
fied as having this condition has increased significantly
in the last years [5].

PATIENTS AND METHODS

We conducted a nationwide, observational,
cross-sectional, prospective study with the main pur-
pose to estimate the frequency of ATTR-CM among
patients with suspected cardiac amyloidosis, follow-
ing the current criteria for non-invasive diagnosis.
We also evaluated the clinical manifestations and
outcome. It started in May 2021, and the final data
was collected on the 31st of January 2024.

The inclusion criteria were LV wall thickness = 12
mm plus the presence of red flags for the disease [6]:

elderly patients with HF;

— discrepancy between left ventricular (LV)
thickness and QRS voltage on ECG;

— AV block, pace-maker, atrial fibrillation;

—infiltrative  features, including increased
thickness of the AV valves, interatrial septum and RV
free wall;

—reduction in longitudinal strain with apical
sparing on echocardiography;

— characteristic late gadolinium enhancement on
CMR;
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— aHaMHe3a 3a OBYCTPaHEeH CMHAPOM Ha Kapnarn-
HUSA TyHen, CNHanHa CTeHO3a UM pa3kbCBaHe Ha Cy-
XOXuUnue Ha AByrnasust bpaxmaneH Myckyr;

— CMMMNTOMW Ha NonuMHeBponaTtust N/Mnu aBTOHOM-
Ha aucdyHKuus;

— chaMunHa ucTopmust U NPoOmU3xod OT eHOEeMUYEH
PETVOH.

OwnarHocTnyHa oueHka

[narHoctnyHaTa oueHka 3anoysa € KIMHWYHa 1 da-
MUIIHa aHamHe3a, nocredBaHa oT onsmkaneH nperneq,
EKI™ n TpaHcTopakanHa exokapamorpadusa n cbpaedHm
Buomapkepu. OkoHYaTenHaTa gmarHo3a TPaHCTUPETU-
HoBa amwunougHa kapaumomuonatus (ATTR-CM) Gewe
nocTaBeHa 4Ypes HEVHBA3MBEH anropyUTbM, U3MOMN3Banku
KOCTHa cumMHTUrpadus ¢ budocdoHaT *mTc-nmpodoc-
dat (*"Tc-PYP) ¢ gonbnHutenHo SPECT/CT nsobpa-
39BaHe. belue HanpaBeHa BM3yanHa OuUeHKa CbIiacHo
ckopa Ha Perugini: 0 — nunca Ha cbpAeyHo HaTpynea-
He; cTeneH 1 — neko HaTpynBaHe NMo-Masko OT KOCTUTE;
CTeneH 2 — yMepeHO HaTpynBaHe, PaBHO Ha KOCTUTE, U
cTerneH 3 — BUCOKO HaTpynBaHe, No-rofiiMo OT ToBa B
koctuTe [7]. 3a nonykonmyecTBeHa oLeHka beLle nayunc-
NEHO CBLOTHOLLEHNETO CbPAEYHO HaTpyrnBaHe KbM KOH-
TpanatepanHata obnact (H/CL). PasnpeneneHneTo Ha
pagvodhapmaLueBTVka MeXay MUOKapAa M CbpAeYHMS
KpbBeH baceliH ce onpegensi Ha SPECT/CT nsobpae-
Hus. MonoxuteneH 3a ATTR-CM TecT ce cunta B crny-
Yau ¢ BuM3yarneH pesynrtat = 2, H/CL 1 = 1,5 n HaTpyn-
BaHe B MMOKapAa, a He BM3yanu3aums Ha KpbBTa B JIK.
3agbmkuTenHu nscnenpaHus bsixa enektpodopesa ¢
UMYHOMKCAUMS HA CEPYM M YPUHA N KONIMYECTBO JEKU
Bepurn (FLC) B cepyma, 3a aa ce usknoum AL. Hannuu-
€TO Ha MOHOKITOHarneH nNpoTerH GeLle onpeaeneHo Kato
abHopmHo npu FLC cboTHoweHue (< 0,26 nnm > 1,65)
UNN Hanuune Ha MOHOKMNOHaneH 6enTbk B cepyM unu
ypuHa. [Npu Hannyme Ha Perugini cteneH 2 n 3 muokapa-
HO HaTpynBaHe Ha KOCTEeH MapKep, Npu nunca Ha MOHo-
KINoHarnHa ramanaTtusi, npuemame gnarHoszata ATTR-CM
[5, 8]. Mpn NaumMeHTn CbC CbpAEYHO HaTpynBaHe CTeneH
2 1 3 Npu KOCTHa CLUMHTUIpadoms U CycrekTeH MOHOKITO-
HarneH npoTevH Gelle U3BbpLLEHA eHOOMMOKapaHa 6u-
oncus ¢ MMyHOXUCTOXMMUS 3a AndpepeHumpaHe Ha AL
n ATTR cbpgevHa amunoungosa. Npun BCUYKK naumeHTn
C MOMNOXMTENHa KOCTHA CLUMHTUrpadms, T.e. cTeneH 2 n
3, TecTBaHETO 3a Bb3MOXHU aMUITONOO0rEHHN MyTaumm
B TTR reHa e n3BbpLUEHO Ype3 cTaH4apTHa npoueaypa
3a cekBeHupaHe Ha Sanger Ha yYeTupute TTR ek3oHa.
Belle npoBedeHO reHeTMYHO KOHCYNTUpaHe Ha nauu-
eHTUTe 1 cemelicTBaTta u belle NpeanoxeH reHeTudeH
CKPVIHUHT Ha OnuskuMTe B pUCK, KOWTO Belle n3BbpLueH
cneq nonyyasaHe Ha MHGOpMUpaHo cbrnacue. [pu
BCUYKM naumeHTn ¢ notebpaeH ATTRv-CM upes reHe-
TUYHO M3cneaBaHe Gelle U3BbpLUEHa LSANOCTHA OLEeHKa
3a HEBPOIOMMYHO 3acsraHe.

— history of bilateral carpal tunnel syndrome, spi-
nal stenosis or biceps tendon rupture;

— symptoms of polyneuropathy and/or dysau-
tonomia;

— family history and endemic region origin.

Diagnostic evaluation

The diagnostic evaluation started with the clinical
and family history, followed by physical examination,
electrocardiogram (ECG) and 2D echocardiography
and cardiac biomarkers. The final diagnosis trans-
thyretin amyloid cardiomyopathy (ATTR-CM) was de-
termined through non-biopsy algorithm, using Bisphos-
phonate °°mTc-pyrophosphate (**"Tc-PYP) bone scin-
tigraphy with additional SPECT/CT imaging. A visual
evaluation was done according to Perugini score: 0 —
absent cardiac uptake; grade 1 — mild uptake less than
bone; grade 2 — moderate uptake equal to bone; and
grade 3 — high uptake greater than bone [7]. For semi-
quantitative evaluation the ratio heart to contralateral
region uptake (H/CL) was calculated. The distribution
of the radiopharmaceutical between the myocardium
and cardiac blood pool was determined on SPECT/
CT images. A positive for ATTR-CM test was consid-
ered in cases with visual score = 2, H/CL = 1.5 and
uptake in the myocardium rather than visualization of
cardiac blood pool. Electrophoresis with immunofixa-
tion of serum and urine, and serum free light chains
were performed to rule out light chain amyloidosis.
The presence of a monoclonal protein will be defined
as an abnormal FLC ratio (< 0.26 or > 1.65) or pres-
ence of a band on IFE of serum or urine. According to
the Perugini grading scale grade 2 and 3 bone tracer
myocardial uptake in the absence of monoclonal gam-
mopathy confirmed the diagnosis [5, 8]. In patients with
cardiac uptake grade 2 and 3 on bone scintigraphy
and monoclonal protein not ruled out, endomyocardial
biopsy with immunohistochemistry was performed to
differentiate between AL and ATTR cardiac amyloido-
sis. In all patients with positive bone scintigraphy, i.e.
grade 2 and 3, testing for possible amyloidogenic mu-
tations in the TTR gene was performed via standard
Sanger sequencing procedure of the four TTR exons.
A genetic counselling of the patients and the families
was conducted and a genetic screening of the relatives
at risk was proposed and performed after obtaining an
informed consent. In all the patients with confirmed
ATTRv-CM through genetic testing, a comprehensive
neurological assessment was performed to evaluate
the neurological involvement.
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Mpy BCUYKM nauuneHTun, anarHoctmumpanmn c ATTR-
CM 6elLue 3anovHaTo neyeHune ¢ Tacdbammaunc.

ETU4HM acnekTun

BkrniovyeHnTe nauMeHTU ca feKyBaHW CbrhacHo
obuyanHaTa KnMHU4YHa npaktuka. Npoy4ysBaHeTo e npo-
BELIEHO B CbOTBETCTBME C [leknapaumsita ot Xen3nHkum
1 3akoHa 3a 3almMTa Ha NUYHUTE JaHHWN.

CraTucTu4yeckn aHanus

HenpekbcHaTuTe npoMeHnvBM Gsixa OoKNagBaHu
KaTo cpefdHo * cTaHOAPTHO OTKIOHEHME UNN MemaHa
1 nHTepkesaptuneH guanasoH (IQR). Kateropuannute
NPOMEHNNBM BsiXa OTYETEHM KaTo BPOI 1 NPOLEHT. U3-
BbpLUEH € onucaTteneH aHanus Ha gaHHute. basosute
AaHHK Bsxa n3non3eaHu 3a CTaTUCTUYECKUS aHamnm3.

PE3YNTATH

OueHeHn ca 178 naumeHTu (129 Mbke), Haco4YeHW oT
Kapavomnosn CbC CbMHEHME 3a CbphevHa amurongosa.
CpegHaTta Bb3pacT Npu MbpBOHa4arnHarta oLeHka e 67 +
12 roguHn. CbpgeyHa amunongosa € aMarHocTiumpaHa
npu 69 naumeHTn: AL npu 24 (13%) n ATTR-CM npu 45
naumeHTn (25%) ot usnara rpyna (cpur. 1). BapuaHTeH
1N (ATTRV) e oTkpuT Npu 24 naumneHTn (13%) Ha cpeaHa
Bb3pacT 58 = 7 roguHn (15 mbxe) n ame tmun (ATTRwt)
npu 21 (12%) naumeHTV OT MBXKW MON Ha CpefHa Bb3-
pact 81 £ 6 rogmHu. MNpn 10 NaumeHTn ce ycTaHOBSBa
deHOTMN Ha xunepTpodmyHa kapamomuonatusa (XKMIT)
(nebenuHa Ha JIK = 15 mm), a npu octaHanute 99 nauu-
€HTU CbC cpegHa gebenuHa Ha cteHata Ha JIK 13,5 mm,
Han-BeposiTHaTa AuarHo3a € XUnepTeH3nBHa Kapanomu-
onartusi. [inarHocTuumpaHu ca cnegHute mytaumm (dur.
2): Glu89GIn npwu 15, Val30Met npu 4, Ser77Phe npn 2 n
Glu54Leu npu 3 nauneHTn. Glus4Leu e HOB 3a cTpaHa-
Ta BapuvaHT ¢ npeobragaealy cbpaeyeH dpeHotun. Mpu
eOuvH nauueHTt, npuemame AT TRwt, e OTKpUT BapuaHT ¢
Hen3BeCTHO 3HaveHue p.Args5His. F[eHETUYHUAT CKPUHMHT
B YJIEHOBETE Ha CemeuncTBaTa pas3kpvBa NaToreHeH Ba-
puaHT npu 39 acMMnTOMHU HocuTenu. MNpun BCUYKkM na-
uneHtn ¢ ATTRv-CM e oTkpuTa pasnmyHa no TeXecT
nepudepHa nonuHeBponaTuss U aBTOHOMHA OUCHYHK-
ums. Han-yectute KNMHWYHM nposeu Kakto npu ATTRYy,
Taka un npn ATTRwt ca CH npu BCcuyku naumeHTu, npea-
cbpaHo MbxaeHe (16; 36%), EKC (5; 11%) v cuHgpom
Ha kapnanHusa TyHen (8; 18%). Camo npu naumeHTuTe
¢ ATTRwt-CM Bsixa yCTaHOBEHM TEXKA aOpTHa CTEHO3a
(4; 19%), cnuHanHa cteHosa (2; 10%) n pa3kbCcBaHe Ha
CYXOXWIMETo Ha AgyrnaBus bpaxvaneH myckyn (1; 5%)
(dour. 3). OCHOBHUTE KITMHMYHM XapaKTEPUCTMKN ca npea-
cTaBeHu B Tabnuua 1.

MpocnensBaHe

MaunenTtute c ATTR-CM ca npocnegsiBaHu Ha Bce-
Kn 6 Mmeceua crneq noctaBsiHe Ha AnarHo3arta u 3anoy-
BaHe Ha crieuyndunyHo neyerue: 8 naumeHtn (18%) ca

Treatment with tafamidis was initiated in all diag-
nosed patients with ATTR-CM.

Ethical Aspects

The patients included were treated following the
usual clinical practice. The study was carried out in ac-
cordance with the Declaration of Helsinki, and with the
Law on the Protection of Personal Data.

Statistical analysis

Continuous variables were reported as mean *
standard deviation, or median and interquartile range
(IQR). Categorical variables were reported as number
and percentage. A descriptive analysis of the data was
carried out. The baseline data were used for the statis-
tical analysis.

RESuULTS

One hundred seventy-eight patients (129 males),
referred by cardiologists with suspected cardiac amy-
loidosis have been evaluated. The mean age at evalu-
ation was 67 = 12 years. Cardiac amyloidosis has been
diagnosed in 69 patients: light chain in 24 (13%) and
ATTR-CM in 45 patients (25%) from the whole cohort
(Figure 1). Variant type (ATTRv) was found in 24 pa-
tients (13%) at mean age 58 + 7 years (15 males) and
wild type (ATTRwt) in 21 (12%) male patients at mean
age 81 £ 6 years. Ten patients revealed hypertrophic
cardiomyopathy (HCM) phenotype (LV thickness = 15
mm) and in the rest 99 patients with median LV wall
thickness of 13.5 mm, the most probable diagnosis
was hypertensive heart disease. The following muta-
tions have been diagnosed (Figure 2): Glu89GIn in
15, Val30Met in 4, Ser77Phe in 2 and Glu54Leu in
3 patients. Glub4Leu is novel for the country variant
with predominant cardiac phenotype. In one patient,
presumably with ATTRwt a variant of unknown sig-
nificance p.Arg5His has been discovered. The genetic
screening in the family members revealed a pathogen-
ic variant in 39 asymptomatic carriers. In all ATTRv-CM
patients some degree of peripheral polyneuropathy
and autonomic dysfunction was found. The most com-
mon clinical red flags in both ATTRv and ATTRwt were
HF manifestations in all patients, atrial fibrillation (16;
36%), pacemaker (5; 11%), carpal tunnel syndrome (8;
18%). Severe aortic stenosis (4; 19%), spinal stenosis
(2; 10%) and biceps tendon rupture (1; 5%) were char-
acteristic for the wild type (Figure3). The baseline clini-
cal characteristics are presented in Table 1.

Follow up

The patients with ATTR-CM were followed every
six months after diagnosis and specific treatment initia-
tion: 8 patients (18%) died, 7 (33%) with ATTRwt-CM
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Fig. 1. A — distribution of patients according to disease type; B — distribution by age; C — ATTR-CM patients versus all others; D — ATTR-CM
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nounHamm — 7 (33%) c ATTRwt-CM 1 1 (4%) c ATTRv-
CM, Bcuukm ¢ HanpegHana CH. Yetupnma naumeHTu ¢
OB TWM ca NoYMHanM npeau 3ano4YBaHe Ha fiedeHne ¢
TagpamMmamnc, KaTo Npu BCUYKM € Hanuue HekopurmpaHa
TeXKa aopTHa cTeHo3a. CpegHaTta Bb3pacT Ha NodnHa-
nuTe naumeHTn ¢ gme Tnn e 85 + 6 roanHK, a Ha egHa
nawuMeHTKa c BapuaHTeH Tun e 6una Ha 66 roa. Npu ve-
TYpMMa NauMeHTU — eOuH C AMB TUM 1 TPUMa C BapuaH-
TeH Tun e umnnaHTupaH noctosHeH EKC nopaam Buco-
kocteneHeH AV 6nok. Mpu Tpuma naumeHTy ¢ gue Tmn
N TpYMa C BapuaHTEH TUM Ce YCTaHOBW HOBOMOSABMIIO
ce npeacbpaHo mbxaeHe. Mpu 17 nauneHTn ¢ ATTR-
CM ce u13gaBM HeobxoaMMOCT UNK OT 3anoyBaHe, Unm
OT MoBuLLIABaHE Ha Jo3aTa Ha OPMMKOBUSA OANYPETUK B
ambynaTtopHu ycrnoBsus, 7 naumeHTn bsixa xocnutanu-
3MpaHKn ¢ NposiBu Ha maoctpeHa CH, eguH naumneHT ¢
acumMT ce Hyxaaelle oT abgomMuHanHa napaueHTesa.

OBCBHXOAHE

B 1031 pbKONMC NpeacTaBsMe pesyntaTtute oT us-
crnepoBaTerncky NPOEKT, MHuumnatTuea Ha [pyecTBOTO
Ha kapguonosute B bbnrapus (OKB) c ocHoBHa uen ga
oueHum vectoTtata Ha ATTR-CM B bbnrapusi, Kakto n
Aa NOANOMOrHEM AMAarHoCTULMPAHETO M. To3n NpoekT
nognomara cbllo naumeHTUtTe ¢ AL amunoungosa ga
ObaaT guarHocTuumMpaHn HaBpeMme, Taka vye ga morat
Aa 6bpat HacoveHn 6bP30 KbM Xematorsior 3a 4oMnbIi-
HUTENHa OueHKa U cneunduyHo nedeHue. [ockopo
MeLMKaMEHTO3HOTO fneyeHne Ha naumeHTuTe ¢ ATTR-
CM 6elLue orpaHnyeHo o obnekyaBaHe Ha CUMNTOMMU-
Te Ha CH c HamansBaHe npmema Ha HaTpuin, BPUMKOBHK
ONypeTMuM B KOMOMHaUUA C angoCTEPOHOBU aHTaro-
HUCTW, KaKTO M Nle4eHne Ha PUTBMHU U MPOBOOHW Ha-
pYLUEHMST KaTo NpPeacbpAHO MbxaeHe u AV 6ok [3, 4].
BB Bpb3ka ¢ Beve ogobpeHaTa cneuudmryHa Tepanms
¢ Tacdbammnanc — ctabunusartop Ha TTR 1 cbLlo Taka B
OYakBaHe Ha MoTeHUManHW HOBU Bb3MOXHOCTU 3a Ie-
yeHue (gpyru ctabunusatopu Ha TTR, mMeankameHTu
3arnyLwasaliy unv peaaktTmpaLlm reHa, MOHOKIMOHanHm
aHTUTena) e owe No-BaxHO [a ce pasno3Hae v avar-
HocTuumpa ATTR-CM paHo, 3a aa ce nogobpu NnporHo-
3aTa Ha naumeHTute [9-14].

Wmankv npeasua AaHHUTE OT PasfnMyHU CKPUHWUH-
roBM MpoyYBaHUS 3a MO-BMCOKA YeCcToTa Ha pasnpoc-
TpaHeHne Ha ATTRwt-CM B cpaBHeHue ¢ ATTRv-CM
n AL-CM, 6posiT Ha guMarHoCTULUMpaHUTE OT Hac na-
umeHTn ¢ ATTRwt-CM e oTHocuTenHo manbk [15-17].
Bb3MOXHO 0bBsicHEHME e, Ye M3CregBaHEeTO BKIOYBA
He caMO Bb3pacTHM NauMEHTW, KOUTO ca TapretHata
rpyna 3a guBus TUM, a NauMeHTn OT BCUYKN Bb3pacTo-
BY rpynu Hag 18 rog. Tpsibea ga nogyepTaem, Ye Ha-
cnepcteeHata ATTR-CM moxe ga 6bae oTkpuTa v B
KbCHa Bb3pacT 1 TOBa MMa 3Ha4YeHne 3a HEroBuTe poa-
ctBeHmum [18]. Han-Bb3pacTHUAT naumeHT B TOBa Npo-

and 1 (4%) with ATTRv-CM, all with advanced HF.
Four patients died before the initiation of treatment
with tafamidis, all with uncorrected severe aortic ste-
nosis. The average age of death was 85 * 6 years.
One female patient with variant type died at the age
of 66 years with advanced HF. In four patients one
with wild type and three with variant type a perma-
nent pace-maker was implanted because of high
degree AV block. Three patients with wild type and
three with variant type developed new onset atrial fi-
brillation. Seventeen patients with ATTR-CM needed
either initiation or an increase of the dose of loop di-
uretic in ambulatory settings, 7 patients were hospi-
talized for HF exacerbation, one patient with ascites
needed abdominal paracentesis.

DiscussIiON

In this manuscript we present the results from a
research project, initiated by the Bulgarian Society of
Cardiology (BSC) with the main objectives to evalu-
ate the frequency of ATTR-CM in Bulgaria. The project
was intended to support and increase diagnostic rate
of ATTR-CM in patients with suspected cardiac amyloi-
dosis. As an added value it could also help AL amyloi-
dosis cases to be timely diagnosed so that they could
be directly referred to a haematologist for evaluation
and specific treatment. Until recently medical manage-
ment of ATTR-CM has been limited to the alleviation
of HF symptoms, including sodium restriction and loop
diuretics in combination with aldosterone antagonists
and also management of rhythm and conduction distur-
bances as atrial fibrillation and A-V block [3, 4]. Based
on the already approved therapy with tafamidis — TTR
stabilizer and also emerging potential novel opportuni-
ties for treatment (other TTR stabilizers, gene silencing
compounds, gene editing, monoclonal antibodies) — it
became even more important to recognize and diag-
nose ATTR-CM early in order to improve patient out-
comes [9-14].

Considering the data from various screening
studies, the number of ATTRwt-CM patients we have
diagnosed was relatively small, compared to AT-
TRv-CM and AL-CM, may be because we included
patients from all age groups and not only the very
elderly, who are the target for wild type screening
[15-17]. At the same time, the hereditary type can
also be diagnosed at an advanced age, as the oldest
diagnosed patient with ATTRv-CM in our study was
85 years old [18]. Another possible reason for the
low number of ATTRwt-CM patients could be that the
bone tracer routinely used in Bulgaria for bone scin-
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y4BaHe e guarHoctuumpaH Ha 85 rog. Opyra npuymHa 3a
OTHOCUTENHO No-Marnkus 6pon naumeHTn ¢ ATTRwt-CM
€, Ye PYyTUHHO 13Non3BaHuAT B Bbnrapua pagnomapkep
3a KOCTHa cumHTUrpadms e **mTc-MDP — pagnodapma-
LIEBTMK, KOMTO He e ogobpeH 3a gmarHoctvka Ha ATTR-
CM. *"Tc-PYP — pagnomapkep, KOMTO M3Mon3Baxme B
HaLLeTO nNpoy4yBaHe 3a auarHoctuka Ha ATTR-CM, Gelue
[OCTaBsiH crief, paspeLleHve OT perynaTtopHUTE OpraHu,
Tb KaTO HEe € Hanu4yeH B OTAeneHusTa Nno HykneapHa
MeauumHa. 3a LenTta Ha uscnegsaHerto belle Heobxoau-
MO naumeHTuTe aa nbTyBat fo Codusi, KOETO B M3BECTHA
CTeneH 3aTpyaHsiBalle TexHUs JocTbN. CbLo Taka, Cb-
LLecTByBa BCe OLle HedocTaTbyHa MHAOPMMPAHOCT 3a
3abonaBaHeTo, Bbrpekn yeunusita Ha [IKb aa npeacraea
PENOBHO TemaTta Ha HayyHW M obpasoBaTenHu CpeLuu.
[Mo-yecTo cpellaHnTe 3abonaABaHUSA, MPUYNHABALLM XU-
neptpochus Ha JIK, kaTto apTepuanHa XMnepToHusi, aopT-
Ha CTeHo3a, XunepTpocryHa kapauoMuonarus, oTBu-
YaT BHYMAHMETO OT Bb3MOXHOCTTa ChLUMTE NauMeHTV Aa
nmat ATTR-CM. [JaHHK OT pasnmnyHm NpoyyBaHus coyar,
Yye yecToTaTa Ha TeXKaTa aopTHa CTEHO3a Mpu Bb3pacT-
HW naumeHTn HacoveHu 3a TAVI e mexay 8 n 16% [19-
21]. MpoyuBaHeto TTRACK npu nauuneHTtn Hag 50 roa
€ HeobGsicHnma JIK xuneptpodhmsa = 15 mm yctaHoBsIBa
ATTR-CM npu 18% oT n3cneasaHuTe naumeHTy nocpea-
CTBOM KOCTHa CcumHTUrpadus [22].

EfgHa oT npnynHMTE 3a CpaBHUTENHO BUCOKNSI Bpon
anarHocTtvumpanm cnydam Ha ATTRv-CM e Hannyuneto
Ha eHOeMW4YHU pervoHn B cTpaHaTta [23]. MNauneHTn-
Te ¢ HacneacteeHa TTP amunonpgosa B bvnrapus ce
Xapaktepusmpar CbC CMeCeH (DEeHOTUN — CbpaeyeH
N HeBporornyeH. oBevyeTo OT ycTaHOBEHUTE Aocera
naumeHTn ca Gunmn HacoyYeHn OoT HeBpOrno3u, nNopagu
NposiBK Ha nepudepHa NonMHeBponaTus 1 aBTOHOMHa
ancdyHkuma. Ypes tasm CKpuHMHIoBa nporpama 6sixa
OMarHocTyuMpaHn naumMeHTn, Haco4YeHn OT Kapamoro-
3u, ¢ npeobrnagasally cbpaeyHn nposisu. bewe gvar-
HocTMumMpaH HoB BapuaHT: p.Glu74Leu (Glu54Leu) B
[Be HeCBbp3aHM cemencTea ¢ npeobnagasall cbpae-
YeH (PeHOTUN, KOWTO € MHOTO PSabK B CBETOBEH Ma-
wab [24]. Npean Hac e onucaH camMo B €QHO LUBEACKO
cemencTBo [25]. [JuarHo3aTta Ha ToBa UHBanuMausupa-
Lo 3abonsiBaHe € OT U3KNIYMTENHA BaXXHOCT HE CaMO
3a nauMeHTUTe C HACneACTBEH TUM, HO U 3a TeXHUTe
cemencTBa. NEHETUYHUAT CKPUHUHT Ha POOCTBEHULU
B PUCK paskpu natoreHeH BapwaHT npu 39 6escumn-
TOMHWM HOCUTENW, KOUTO Ca BKMKOYEHU B nporpama 3a
npocnegsiBaHe OT Kapamoroan U HEBPOSO3M 3a CBOe-
BPEMEHHO pa3no3HaBaHe Ha4yanoTo Ha 3abonsiBaHETO
1 3ano4yBaHe Ha fieYeHue.

KakTto ce ovakBalle, AMarHoCTMUMpaHMTE NaLueH-
™1 c ATTRwt-CM ca no-Bb3pactHu ot Tean cATTRv-CM
N MBXKKUAT non e npeobnagasaly. BebLHOCT BCUYkM
naumeHTun, anarHoctuumpanm c ATTRwt, ca mbxe. XKe-
HUTe CcbLo MoraT Aa 6baaT 3acerHaT, HO 0BUKHOBE-
HO B no-HarnpegHana Bb3pacT. Bb3MoxHO obscHeHne

tigraphy is ®*"Tc-MDP, a radiopharmaceutical not ap-
proved for the diagnosis of ATTR-CM. *"Tc-PYP, that
we used for ATTR-CM diagnosis was being imported
after a request and permission from the authorities
and it is not available routinely for daily practice and
is not available in the Nuclear medicine departments.
The examination was performed only in Sofia, which
made it difficult for patients from more distant regions
of the country. Also, there is still a lack of awareness
about the disease despite the efforts of the BSC to
present the topic at cardiology congresses and other
scientific and educational meetings. More common
diseases, causing LV hypertrophy like arterial hyper-
tension, aortic stenosis, hypertrophic cardiomyopa-
thy distract from the possibility of the same patients
having ATTR-CM. Data from various studies indicate
that the incidence of severe aortic stenosis in adult
patients referred for TAVI is between 8 and 16% [19-
21]. The TTRACK study in patients over 50 years of
age with unexplained LV hypertrophy = 15 mm found
ATTR-CM in 18% of the studied patients by means of
bone scintigraphy [22].

One of the reasons for the relatively high number of
diagnosed ATTRv-CM cases is that endemic regions
for the disease exist in the country [23]. Patients with
hereditary TTR amyloidosis in Bulgaria are character-
ized by a mixed phenotype — cardiac and neurologi-
cal. Most of the patients identified so far were referred
by neurologists, due to peripheral polyneuropathy
manifestations and autonomic dysfunction. Patients
referred by cardiologists with predominant cardiac
signs and symptoms were diagnosed through this
screening program. We have discovered a new vari-
ant— p.Glu74Leu (Glu54Leu) in two unrelated families
with predominant cardiac manifestations. This variant
is new for our country and very rare worldwide [24].
It has been described before us only in one Swedish
family [25]. The diagnosis of this debilitating disease
is of utmost importance not only for the patients with
the hereditary type, but also for their families. The ge-
netic screening of the relatives revealed a pathogenic
variant in 39 asymptomatic carriers that were included
in a follow up program by cardiologists and neurolo-
gists for timely recognition of disease onset and initi-
ation of treatment.

As being expected the patients with ATTRwt-CM
were older than the other types and the male sex
was predominant. In fact, all the patients diagnosed
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3a nuncaTta Ha AWarHoCTUUMPaH/W NauueHTU OT XKEeH-
CKW MON € Mo-psiAKOTO HacoyBaHe, C Mpe3ymnuusaTa,
ye XKeHUTe ca No-psaako 3acerHaTtu. [pyra Bb3MOXHa
npuyMHa e XeHuTe mMmaTt no-crnabo mapaseHa JIK xu-
neptpodus, no-yecta AX B Tasn Bb3PacCT, KOSITO MOXe
Aa Mmackupa 3abonsisaHeto [26]. ATTRv-CM un AL-CM
Bs1xa yCTaHOBEHM KaKTO Mpu MbXKe, Taka 1 Npu XeHn

Mpeobnagasalla YyacT OT NaUMEHTUTE CbC CbpaeyHa
amunouaosa ca AMarHocTuumMpaHy B HanpeaHan cragumn
Ha CH (knac lll no NYHA) — okorno 80% oT naupeHTuTe ¢
ATTR-CM 1 AL-CM 1 okorno egHa TpeTa OT naumeHTute
¢ ATTRv-CM. lNpu nocnegHute T03mn Opoii Moxe aa 6bae
nogueHeH nopagy HanmuuetTo Ha nepudpepHa NonMHeB-
ponatus, KOSITO MHBanNMauManpa naumeHTuTe 1 rm orpa-
H/MYaBa MO OTHOLUEHME Ha dmandeckata UM aKTUBHOCT,
KoeTo Mackmpa cumntommTte Ha CH. Hali-B1cokm H1Ba Ha
NT-proBNP 6sixa ycraHoBeHu npuv naumeHtute ¢ AL-CM,
nocrneasaHa OT HaCNeaACcTBeHUs U amBust Tun. M3BecTHO
e, ye npu AL-CM uma no-m3paseH TOKCuYeH edpekT Ha
amunougoreHHnss 6enTbk BbpXy MUOKapga B CpaBHe-
Hne ¢ ATTR-CM, koeto obsicHsiBa obvyarHO MO-BMCO-
KuTe HMBa Ha cbpaeyHn Buomapkepu (NT-prBNP, BNP,
BMCOKOYYBCTBUTENEH TPOMOHWH), MO-TeXKaTa CbpaeyHa
CMCTOMHa 1 AnacTonHa AMcyHKUMS, JOpY Npy ninnca Ha
3HauMTENHA MMOKapAHa MHAWUITPaUMS M no-roa npo-
rHo3a [27]. XapakTepHo 3a Gromapkepute nNpu CbpagyHa
amunongosa e, Ye TeXHWUTE HMBa MoraT Aa 6baar Henpo-
MOPLIMOHANHO BUCOKM Ha cTeneHTa Ha CH. CbLuo Taka, Te
MMaT BaXHO MPOrHOCTUYHO 3HAYEHWE U Ce M3MOon3eaT 3a
cTagupaHe Ha 3abonsiBaHeTo [28].

AopTHaTa cTeHo3a npu naumeHtute ¢ ATTRwt-CM He
€ psifKka 1 e CBbp3aHa C TEXKO NpOoTUYaHe — npu BCUY-
Kute 4 nauneHTn ce Habnogaea netaneH nsxod. 3Hauyu-
TeneH 6pon naumeHtTn ¢ ATTR-CM umat umnnaHTupaH
EKC, kakto n npeacbpHo MbxaeHe. KapnanHuat TyHen
€ YCTaHOBEH C MO-rofsiMa Yectota Mpy HacneaCcTBEeHUs]
TUM, OTKOMKOTO MPWU OMBKS U HE Ce OTKpUBa Mpuv Apyrute
OueHeHn naumeHTn. CnyvHanHa CcTeHo3a e OTKpuTa Mpu
nauveHT! ¢ OB TUM, HO CbLUO U MpY ABama NauueHTu
6e3 amunongosa.

Mpu naumentute ¢ ATTR-CM Gelwe ycTtaHoBeHa
3HauMTenHa 3abonsemMocT U CMBbPTHOCT Mpu MNpo-
cnegsisaHe. Te3n pesyntaTu noTBbpX4aBaT fowarta
nporHo3a Ha caMoTo 3abonsiBaHe, HO CbLLO Taka ce
AbIDKaT 40 ronsiMa CTeneH n Ha KbCHOTO AMarHocTu-
umpaHe. Peguua naymMeHTy noYmHaxa OT HSKOJTKO OHU
00 HAKOMKO Mecela crnef nocrtaBsHe Ha guarHosaTa,
KaTo HSKOM OT TAX HAMaxa LuaHC 3a 3arno4yBaHe Ha re-
YeHue. [Ipyra npeyka 3a nogobpsisaHe Ha NporHo3aTta
Oewwe nuncarta Ha gocTbn 4o ogobpeHoTo 3a ATTR-
CM moandumumpawio 6onectta nedenue [14]. bsaxa
yCTaHOBEHWN HeAoCTaTbUM B MpoLeca Ha AnarHocTu-
Ka 1 nedyeHue Ha nayueHTute ¢ AL-CM, koeto Boam
40 OTKpMBaHe MM B HanpegHan ctagui, KOeTo OT CBOS
CTpaHa Boau 00 HebnaronpusaTeH U3xog.

with the wild type were males. Females could also be
affected, but usually at more advanced age. A pos-
sible explanation for not diagnosing female patients
was the less frequent referral with the presumption
that women are less commonly affected. Another pos-
sible reason is that women have less pronounced LV
hypertrophy, more frequent hypertension, which may
mask the disease [26]. ATTRv-CM and AL-CM were
found in both males and females.

The majority of the patients presented at an ad-
vanced stage of HF (NYHA class Ill) - 80% of the pa-
tients with ATTR-CM and AL-CM and about one-third
of patients with ATTRv-CM. In the latter, this number
may be underestimated because of the presence of
peripheral polyneuropathy, which disables the pa-
tients and restricts them from physical activity, which
masks HF symptoms. The highest value of NT-proB-
NP was found in AL-CM, followed by variant and wild
type. It is known that AL-CM is characterized with a
more pronounced toxic effect of the amyloidogenic
protein on the myocardium compared to ATTR-CM,
which explains the higher levels of cardiac biomarkers
(NT-prBNP, BNP, high-sensitivity troponin), the more
severe cardiac systolic and diastolic dysfunction,
even in the absence of significant myocardial infiltra-
tion and worse prognosis [27]. The levels of cardiac
biomarkers could be disproportionately high to the de-
gree of HF. Also, they have an important prognostic
value and are used to stage the disease [28].

Aortic stenosis in ATTRwt-CM patients was asso-
ciated with a more severe course of the disease, with
all 4 patients having a fatal outcome. A significant num-
ber of patients with ATTR-CM received a pace-maker
and atrial fibrillation was a common manifestation.
Carpal tunnel was more common in variant type than
wild type and was not found in the other evaluated pa-
tients. Spinal stenosis was found in wild type patients,
but also in 2 patients without amyloidosis.

The patients with ATTR-CM demonstrated signifi-
cant morbidity and mortality at follow up. This finding
confirmed the poor prognosis of the disease itself, but
also these unfavourable results were due to great ex-
tent to the late diagnosis. A number of patients died
several days to several months from diagnosis, some of
them having no chance for treatment initiation. Another
obstacle for improved prognosis was the lack of access
to the approved guideline directed treatment [14]. Gaps
in the management of patient with AL-CM have been
identified, resulting in the detection of patients at an
advanced stage with an unfavourable outcome.
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CunHum CTPaHU U orpaHn4vyeHunsn

OcHoBHaTa cunHa cTpaHa Ha n3crneaBaHeTo e He-
FOBMAT MPOCMEKTVBEH OM3ariH 1 obxBalialy, naumeHTu
OT pearHusi XXMBOT OT Pa3fnuYHM PaloHW Ha CTpaHarta.
[rarHoCTUYHMAT anroputbM Oelle CTPUKTHO CraseH.
Mma n orpaHnyeHus: naumeHtn ¢ BepositHa ATTR-CM
He Bsxa Haco4YeHn Nopagun Moo 34paBe U NOTUCTUYHU
3aTpyOHEHWs, HeXXenaHve 3a No-HaTaTbLUHO U3CnenBaHe
1 NorpeLUHa auarHosa nopaam CbnbTCTBaLLM 3abonsBa-
HWsi. MHOrO € BEPOSITHO AMBUAT TUM Aa € NoALeHeH npu
XeHckus non. He ca npeacraBeHu pesyntatuTe OT npo-
crnepsBaHe C exokapavorpagus u cbpgeyHu duomap-
kepu. CTaTUCTUYECKUST aHanM3 He BKITHOYBA MO-CITOXHMW
CTaTUCTUYECKN METOOM 3a OLEHKa Ha NPOMEHMBUTE 3a
cTaTncTnyecka 3Ha4YMMOCT 1 Kopenaumu.

N3soau

ToBa npoy4yBaHe NpPeacTaBs MbpBUTE AaHHWU 3a Yec-
ToTarta U KINUHUYHUTE Nposisv npu naumeHtn ¢ ATTR-CM
B Bwnrapusa. OcopmsT ce oBe TapretHu rpynu, noane-
Xaly Ha CKPUHUHEL. [TbpBUTE Ca Bb3PaACTHU MAUMEHTH,
npeaumHo Mbxe cbe CH, aopTHa cTeHosa, npeacbpd-
HO MBbXaeHe, AV Brok, CMHOPOM Ha KapnanHus KaHan,
CnvHarnHa cTeHo3a. Broparta rpyna ca naumeHtv ¢ npu-
Opy>xaBaluy nepudpepHa NOMMHEBPONaTA U aBTOHOMHA
OVCYHKUMSA, CMHOPOM Ha KapnarnHusi KaHar, daMunHa
aHamHesa, MPOU3X04 OT eHOEMUYEH palioH, KaTo ToBa €
He3aBMCKMMO OT Bb3pacTTa 1 nona. MNoTebpxaaBanku Te-
ecTTa u HebnaronpusiTHaTa NporHo3a Ha 3abonsiBaHeTo
€ HeoOX0AMM HUCHK Mpar 3a CKPUHWHT, C LieNn paHHa auar-
HOCTUKa N HaBPEMEHHO feYeHue.

Strengths and limitations

The main strength of the study is its prospective
and nationwide design. The cohort is representative of
real-life patients. The diagnostic algorithm was strictly
followed. There are limitations: patients with possible
ATTR-CM were not referred because of poor health
and logistic difficulties, unwillingness for further inves-
tigation and misdiagnosis because of comorbidities,
which led to underestimation of this condition. It is high-
ly probable that the wild type is also underestimated
in women. The results of echocardiographic measure-
ments and cardiac biomarkers at follow up are missing.
The statistical analysis does not include more sophisti-
cated statistical methods for evaluation of the variables
for statistical significance and correlations.

CONCLUSION

This study presents the first data on the fre-
quency and clinical manifestations in patients with
ATTR-CM in Bulgaria. Two target groups to be
screened for ATTR-CM have emerged. The first are
elderly patients, predominantly males with heart
failure, aortic stenosis, atrial fibrillation, A-V block,
carpal tunnel syndrome, spinal stenosis. The sec-
ond group are patients with concomitant peripheral
polyneuropathy and autonomic dysfunction, family
history, origin from an endemic region, regardless
of age and sex. Confirming the severity and unfa-
vourable prognosis of the disease, a low threshold
for screening is needed for early diagnosis and
timely treatment.

BnarogapHocT: Buxme 1ckany aa 6naroqapyiv Ha BCUYKI Komner Kapau-
01031, HACOYMMY MALMEHTU 3a CKPUHUHE, 3a TAXHaTa CUnHa MoTMBaLys
1 CbCTpafiaTeriHa rpuka KbM nauveHTuTe. Vickame fia n3pasvum Hallata
GriarofapHOCT KbM MaUWEHTUTE U TEXHUTE CeMeNCTBa 3a [I0BEPUETO U
cbaeiicTBMeTo. Buxme 1ckamu Aa vM3pasM 1 Halata Mpu3HaTenHocT
kbM [IKB 3a otgadeHocTTa Ha U3creaBaHuaTa B Nonaa Ha nalmeHTUTe.

He e deknapupaH KOHGAUKmM Ha uHmepecu
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