@ BBNrAPCKA KAPOMONOMNA KMIUWHUYHU CNYYANU

APY>XECTBO

Hakapgvonosnte - TOM XXX, 2024, Ne 4 CASE REPORTS

B BBIITAPUA

doi: 10.3897/bgcardio.30.e141099

KITMHUYEH CNYYAU HA HACNEACTBEHA TPAHCTUPETUHOBA AMUITONAOO3A

H. Cnacoea’, E. Kunosa’, P. Caeoea’, K. leHoea? M. Map4eea® A. ydee’

"YMBAJT "Llapuua MoaHHa — UCYJT" — Cogpusi

2CamocmosimerneH UeHmMsbp 3a MacHUMmMHo-pe3oHaHCHa o6pa3Ha OuasHocmuKa

kbM YMBAJICM "H. Y. MNupozos” — Cogpus
SAdxubadem Cumu KnuHuk YMBAJT Mnadocm — Cogbusi

CLINICAL CASE OF HEREDITARY TRANSTHYRETIN AMYLOIDOSIS

Pesiome.

KntouoBu gymu:

Anpec

3a KopecnoHAaeHUua:

N. Spasova’, E. Kinova’, R. Savova’, K. Genova? M. Garcheva® A. Goudev’

"UMHAT “Tsaritsa Yoanna — ISUL”, Medical University — Sofia
ZSMDLOD, MRI centre, UMBALSM “N.I. Pirogov” — Sofia
SAcibadem CityClinic, UMHAT Mladost — Sofia

TpaHcTupeTuHoBaTa amunongosa (ATTR) e cucteMHo 3abonsiBaHe, XapaKkTepuanpallo ce ¢ OTfaraHe Ha amurioungHu
hnbpm B pasnuyHM TbKaHu, KOETO BOAW A0 NPOrPECUBHU HEBPOIOMMYHW NPOSIBU W Pa3BUTUE Ha KapAMOMMONATHS U Ha-
nara CBOEBpPEMeHHa AnarHocTuka u nevenue. MpeactaBeH e KIMHWYEH Cryyan Ha 74-roguiieH nauweHT ¢ HacneacTee-
Ha TpaHCTUpeTHoBa amunougosa (ATTRV), AnarHoctTuumpaHa Ype3 HewHBasnBHU 0Bpa3HN MeTOaW Ha m3cnensaHe —
exokapamorpausi, A4pEeHO-MarHUTEH Pe30HaHC W KOCTHA CUMHTUIpadus, U NOTBbPAEHa Ype3 MONeKyNnsapHO-reHeTYeH
aHanu3. O6CbAeHN Ca OCHOBHUTE KIMHUYHM XapaKTepUCTUKM Ha 3ab0nsiBaHETo, AaHHUTE OT 06pasHUTe u3cneaBaHus u
TepaneBTUYHWTE CTPaTerun B KOHTEKCTA Ha NpeaCTaBeHUs criyyai.
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Abstract. Transthyretin amyloidosis (ATTR) is a systemic disease characterized by the deposition of amyloid fibrils in various tissues,
leading to progressive neurological manifestations and the development of cardiomyopathy, necessitating timely diagnosis
and treatment. This article presents a clinical case of a 74-year-old patient with hereditary transthyretin amyloidosis
(ATTRYv), diagnosed using non-invasive imaging methods — echocardiography, magnetic resonance imaging, and single-
photon emission computed tomography (SPECT-CT) — and confirmed through molecular genetic analysis revealing a
mutation in the TTR gene. The main clinical features of the disease, imaging findings, and therapeutic strategies in the
context of the presented case are discussed.
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BbBEOEHME INTRODUCTION
Pa3BnTneTo Ha obpasHata AuarHocTvka 3HauuTen- Advancements in imaging diagnostics have signifi-

HO Mogobpy MAEHTUULMPAHETO Ha Crnydan ¢ MHAUI-
TpaTnBHu kapamommonatum [1]. MNpensng Bb3MOXHOCT-

cantly enhanced the identification of infiltrative cardio-
myopathies [1]. Given the therapeutic options available

nTe 3a TepaneBTUYHO MNoBINABaAHE Ha HAKOW OT TAX,

HaBpPEeMEHHOTO AnarHoCTuumpaHe € U3KIMK4YnTENHO Ba-

for certain conditions, timely diagnosis is crucial for ini-

XHO 3a 3arnoyBaHe Ha TepanusATa, C Lien nogobpsiBaHe tiating treatment that aims to improve patients’ quality
Ha Ka4eCTBOTO Ha XMBOT 1 NPOrHo3ara Ha naumMeHTuTe. of life and prognosis.

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC BY 4.0), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
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KNnMHUYEH cnYYAn

MpeactaBame cnyyasa Ha 74-rogvlleH NauueHT C
OnnakBaHMs OT yMopa B KpakaTta, KOUTO ca 3anoyHanu
oT 67-rogmwHaTa My Bb3pacT (o1 2017 r.). lNocTeneHHo
OonflakBaHusATa ca aBaHCUpanu, NPUApPYXeHu Cbe cra-
OOCT B OOMHMTE KpalHULW, NPOMEHEHA CETUBHOCT U
natpbneaHe. OT 2021 . € u cbC CMMNTOMU Ha cnabocT
N U3TpbMNBaHe Ha pbueTe, A0 KUTKUTe. MMaumeHTsbT e
C AbnrorogvleH 3axapeH Auabert, avarHocTuuumpaH
npe3 1995 r., kato OT cegeM roguHu e Ha Tepanus C
WHCYNuH. B MmnHanoto uma aHamHe3a 3a apTtepwan-
Ha XMNEpPTOHMWS, KaTo MOCMeOHNTE HSKOIKO FOAMHU €
C MO-HUCKM CTOMHOCTM Ha apTepuanHoTO HandraHe,
HanoXWno MNpeycTaHOBSIBaHE Ha aHTUXMNEPTEH3MBHA
Tepanus. lpe3 nocrnegHwWTe OBe rogvHu e oTtcnab-
Han ¢ 20 kg, 6e3 gpyra KnMUHWYHA cMMNTOMaTtuka oT
CTpaHa Ha racTpOMHTECTMHaNHWs TpakT. Hama da-
MUIIHA aHaMHe3a 3a CbpAeYHO-CbAOBU U CUCTEMHMU
3abonsiBaHus. MNpe3 2023 r. npoBexaa KapAvonornyeH
nperneq c orneq NpeacToswo OnepaTtuBHO JeyeHne
no MOBOA aBaHcuparna MHreBMHanHa xepHus. C ormeq
Ha yctaHoBeHuTe EKI npomenwn (cur. 1), onucaHute
ONMakBaHUSA U CUITHO HamaneHust yHKLMOHaNeH Ka-
nauuTeT e nposefdeHa exokapauorpadusa (dur. 2), a
BMOCNeAcTBME W NO-OETANNHO U3CneaBaHe C OLEeHKa
Ha NOHIMTYOMHANEeH CTPeriH Ha ngaBata kamepa (dwur.
3). Pesyntatute OeMOHCTPUPAT TEXKO KOHLEHTPUYHO
3apebensaBaHe Ha nsBaTta kamepa (JIK) npu 3anaseHa
dpakuusa Ha matnackeaHe (66.5%) n TenegmnactoneH
06em Ha JIK 53.6 ml. N3uncnenunsT ygapeH obem Ha
JIK e 83 ml. AnacTtonHoTo nbnHeHe Ge npeacTtaBeHO
KaTo ncesgoHOPMAarieH TuM, ¢ OTHOLLEHUE Ha CKOPOCT-
Ta Ha PaHHOTO AMACTOMHO MbIIHEHE Mpe3 MyncoBuUs
KPBBOTOK Ha MuTpanHara knana (E) kbm gnacTtonHarta
CKOPOCT Ha MeamaneH MUTparneH KnaneH aHynyc (e»),
n3mepeHa ypes TbkaHeH gonnep (E/exm), 14.2. Npaswn
BreyaTtrieHne HanuyHata AecHOKaMepHa XunepTpo-
dusa (6.3 mm pasmep Ha CTeHaTa Ha AsicHaTa Kame-
pa), kKakTo 1 3agebeneHn MUTpanHM U aopTHU KramHu
nnatHa. MNMauyneHTsbT 6e 6e3 AaHHU 3a cUrHUrKaHTHa
nyfIMOHanHa XMNepToHWsl, C HOpMaIriH1 pasMepu n Ko-
nanc Ha BeHa kaBa WHdepuop. Bbnpekn 3anaseHara
dpakuusa Ha nstnacksaHe Ha nsgBarta Kamepa CpefHu-
T€ CTOMHOCTW Ha rnobanHus NOHrMTyanHaneH CTpenH
6s9xa noHmwxkeHn (-16.1%), HO nMpu 3anaseHy Takuea
BbB BbpXOBWUTE cermMeHTW. JlaBoTO npeacbpave 6e
avnatnpaHo cbC 3agebeneH uHTepatpuaneH centym
n nHgekcupan JIMN obem 53.6 ml/m?, cpegHo OT 2- 1
4-kyxvHeH obpas. paBAaT BnevyaTrnieHne 3HAYUTESTHO
CHWXEHW nokasartenu Ha koHayuteH (-9.1 %), KakTo u
MO-HNCKM CTOMHOCTU Ha pesepBoapeH (17.1 %) n KoH-
TpakTuneH (-7.9 %) neBonpeacbpaeH CTPEH.

BbB Bpb3ka C ropeonmcaHnTe NpoOMeHW, Cref Bb3-
CTaHOBSIBAHETO OT onepaTuBHaTa UHTEPBEHLMS MO Mo-

CASE PRESENTATION

We present a case of a 74-year-old patient who
reported leg fatigue beginning at age 67 (in 2017).
The symptoms gradually progressed, accompanied
by weakness in the lower limbs, altered sensation,
and numbness. Since 2021, the patient has also ex-
perienced weakness and numbness in the arms ex-
tending to the wrists. The patient has a long-stand-
ing history of diabetes mellitus, diagnosed in 1995,
and has been on insulin therapy for seven years.
There is a history of hypertension, with recent years
showing lower blood pressure values that necessi-
tated the discontinuation of antihypertensive ther-
apy. Over the past two years, the patient has lost
20 kg without any gastrointestinal symptoms. There
is no family history of cardiovascular or systemic
diseases.

In 2023, a cardiological evaluation was performed
in preparation for elective surgery for an advanced
inguinal hernia. Given the identified ECG changes,
the aforementioned complaints, and significantly
reduced functional capacity, echocardiography was
conducted, followed by assessment of longitudinal
strain of the left ventricle. Results demonstrated se-
vere concentric left ventricular hypertrophy with pre-
served ejection fraction (66.5%) and a left ventricular
end-diastolic volume of 53.6 ml. The calculated left
ventricular stroke volume was 83 ml. Diastolic filling
was represented as a pseudo-normal pattern, with
the early diastolic filling velocity from the pulsed wave
doppler of the mitral valve (E) to the diastolic veloc-
ity of the medial mitral valve annulus (e’) ratio (E/e’)
measuring 14.2. Notably, right ventricular hypertro-
phy was observed (6.3 mm right ventricular wall), as
well as thickened mitral and aortic valve leaflets. The
patient showed no signs of significant pulmonary hy-
pertension, with normal dimensions and collapse of
the inferior vena cava. Despite preserved left ven-
tricular ejection fraction, average global longitudi-
nal strain values were reduced (-16.1%), although
preserved in the apical segments. The left atrium
was dilated, with a thickened interatrial septum and
indexed left atrial volume of 53.6 ml/m?, averaged
from 2- and 4-chamber images. Significantly reduced
conduit (-9.1%), reservoir (17.1%), and contractile
(-7.9%) left atrial strain were observed.

Following these findings and after recovery from the
surgical intervention for the inguinal hernia, the patient
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BOA, VMHIBMHANHA XepHWUsi, NauMeHTbLT 6e HacoyeH 3a
OOMbIHUTENHO ANArHOCTUYHO yTouHABaHe. [locneno-
BaTENHOCTTa Ha MNpOBeAeHUTE u3crnenBaHus € npea-
cTaBeHa B Tabnuua 1.

M3cnegBaHeTo 3a cBoboaHu neku Bepurn ¢ 6en-
TbYHa enekTpodopesa B CEPYM, KaKkTO U B YpuHa, He
OTKpPW HanMumMeTo Ha napanpoTeuH. lNpoBeae ce sape-
HO-MarHWTEH PEe30HaHC Ha Cbpue, KaTo 3akrYveHne-
TO e gudpysHo 3agebeneH Muokapg Ha nsaea Kamepa ¢
ONy3HO KbCHO ycuneaHe, yabimkeHo T1 n T2 Bpeme
3a penakcauus (dwur. 4). PesyntatuTte oT Tomorpadcka
cumnHTUrpadusa ¢ KomnoTbpHa Tomorpadus (SPECT-
CT) cbLUo geMoHCTpUpaT Haxoaka, CycnekTHa 3a amu-
nowngosa n ca npegcraBeHn Ha dur. 5. HanpaBeHuaT
MOSEKYNSAPHO-TEHETUYEH aHanNu3 AeMOHCTpupa Hanm-
yme Ha XeTepo3nroTeH NaTtofiorM4yeH BapuaHT B €K30H
Ha TTR reHa — ¢.148G>A; p.Val50Met (Val30Met), koe-
TO NOTBbPAM OKOHYaTENHaTa AnarHo3a — HacneacTee-
Ha TPaHCTMPETMHOBA aMWUIOMA03a.

BbbbpeyHata dyHKUMS Ha nauveHTa OGe 3ana-
3eHa CbC CKOpPOCT Ha [roMepynHata duntpauus
(eGFR) 91 ml/min/1.73 m?2 no ,Chronic kidney disease
epidemiology collaboration formula“. Hueata Ha N-Tep-
MUHanNHMA parMeHT Ha MO3bYHMSA HATPUYPETUYEH
nentug (NT-proBNP) 6sixa 3aBuweHnn (1650 pg/ml), a
Ha BUCOKOCEH3UTUBHUAT TPOMOHMWH | — ropHOrpaHnyHu
28 pg/ml (npn Hopma o 18-39 pg/ml).

OT enekTpomuorpadmsita MMalle gaHHU 3a Monu-
HEBPUTHA yBpeaAa — CETUBHO-MOTOPHA, aKkCOHaneH Tum,
YCINOXHEHUN C TEXKAa HEBPOreHHa aTpodmsi Ha MyCKymu-
Te Ha cTbnanarta u nogbeapuuute. Bunpeku curHngum-
KaHTHOTO 3acsiraHe Ha MUOKapAa MauneHTbT He e MMan
KMMHWYHM OaHHW 33 OEeKOMMEeHcauus Ha cbpaedHara
He[oCTaTbYHOCT. B3e ce pelleHne n ce 3anoyHa Tepa-
nus ¢ Tapammamc 61 mg gHeBHO, a BnocrneacTeve U
natucupaH no cxema. Cnen egHoroguvlleH nepuopg, Ha
npocneasBsaHe, NaUNEHTLT e 6e3 3HaunTenHa npomsiHa
B CbCTOSIHMETO, C MEePCUCTUPALLN TEXKN CUMNTOMMU Ha
nonvHeBponaTuns, HO 6e3 KNUHUYHN 1 exokapguorpad-
CKM JaHHM 3a NpPOorpecus Ha kapavomMmuonaTuara.

was referred for further diagnostic clarification. The se-
quence of conducted tests is presented in Table 1. Test-
ing for free light chains via serum protein electrophore-
sis and urinalysis revealed no paraprotein presence.
Cardiac magnetic resonance imaging (MRI) showed
diffuse left ventricular myocardial thickening and late
gadolinium enhancement, along with extended T1 and
T2 relaxation times. Results from single-photon emis-
sion computed tomography (SPECT-CT) also demon-
strated findings suggestive of amyloidosis. Molecular
genetic analysis revealed a heterozygous pathogenic
variant in the TTR gene exon — ¢.148G>A; p.Val50Met
(Val30Met), confirming the final diagnosis of hereditary
transthyretin amyloidosis.

The patient’s renal function was preserved, with
an estimated glomerular filtration rate (eGFR) of 91
ml/min/1.73 m? according to the Chronic Kidney Dis-
ease Epidemiology Collaboration formula. Levels
of the N-terminal fragment of brain natriuretic pep-
tide (NT-proBNP) were elevated (1650 pg/ml), while
high-sensitivity troponin | was borderline at 28 pg/ml
(normal range up to 18-39 pg/ml). Electromyography
indicated sensory-motor polyneuropathy of the axonal
type, complicated by severe neurogenic muscle atro-
phy of the feet and lower legs. Despite significant myo-
cardial involvement, the patient exhibited no clinical
signs of heart failure decompensation. A decision was
made to initiate treatment with tafamidis at 61 mg daily.
Paticiran treatment was also started. After one year of
follow-up, the patient showed no significant change in
condition, with persistent severe symptoms of polyneu-
ropathy, but without clinical or echocardiographic evi-
dence of cardiomyopathy progression.

Tabnuua 1. MocnegoBaTeNnHOCT Ha AMAarHOCTUYHUTE U3cneaBaHUs U BpeMeTOo OT Ha4yalsilo Ha cuMnTomMaTuKaTa Ao nocrta-

BAHEe Ha AuarHos3aTta M 3ano4yBaHe Ha Tepanud nNpu nauueHTa

Table 1. Sequence of diagnostic investigations and timeline from onset of symptoms to diagnosis and initiation of

therapy in the patient

Ha4yano Ha knuHu4Ha | YcTaHOBeHa KapaMomuona- U3cnepBaHe 3a AMP Ha SPECT-CT |leHeTu4eH 3anouyBaHe

cuMNTOMaTUKa Tus ¢ ExoKlr Hanuuuve Ha NneKu | cbpue aHanus Ha Tepanus
Bepuru

Onset of Clinical Established Cardiomyopathy |Investigation of |Cardiac MRl |SPECT CT |Genetic Start of

Symptoms with EchoCG Light Chains Analysis Therapy

2017 r 06.2023 r. 01.08.2023 r. 03.08.2023 . |25.08.2023 1. | 05.09.2023 1. 10.2023 r.

ExoKI™ — exokapaunorpadus. 3a Hanuyve Ha neku Bepuru ca NpoBeAeHN aHanusm Ha cepym v ypuHa. AMP — sapeHo-marHWTeH pesoHaHC.

SPECT-CT — Tomorpadcka cunHTUrpadms ¢ KOMmoTbpHa Tomorpadusi

Note: EchoCG — echocardiography. Light chain analysis was conducted on serum and urine. MRl — magnetic resonance imaging. SPECT CT —

Single Photon Emission Computed Tomography
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®dur. 1. EKI — cuHycoBa 6paavkapausi, cbp-
geyHa vectota 50 ya./min; npomeHuTe B
EKI" gemoHcTpupart nsiB npegeH xemmnobnok,
neceH 6emnpeH 6nok (QRS-komnnekc 140
ms) ¢ g-3u6um V1-V3. PR-uHTepBan e 180
ms n QTc-uHTepBan e 442 ms

Fig. 1. ECG. Sinus bradycardia with a
heart rate of 50 bpm. The ECG changes
demonstrate left anterior hemiblock and
right bundle branch block (QRS complex
140 ms) with g waves in V1-V3. PR interval
is 180 ms and QTc interval is442 ms

®dur. 2. TpaHcTopakanHa exokapauorpadusa — : < i
TEXKO, acuMeTpu4Ho nesokamepHo (JIK) sanebe- : ot 352
nsiBaHe ¢ pasMepy Ha MexaykamepeH centym 20 g I
mm u 3agHa cteHa Ha JIK 16 mm. HamaneHa au- T
acTorHa CKopocT (eym) Ha paHHO ANAaCTOSHO MbIl- ;
HeHe OT TbKaHeH Jonnep Ha MeananeH MuTpaneH
knaneH aHynyc 3.85 cm/s (cpegHo oT 3 cbpaeyHn
uukbna). HamaneHa cuctonHa CKOpOCT OT Tb-
KaHeH Jonnep Ha MeguaneH MUTpaneH krnaneH
aHynyc (s>m) 5.17 cm/s. lNceBgoHopManeH Tun
[OMaCTOMHO MbIIHEHE, OTHOLLEHMETO Ha E-BbnHa-
Ta Ha paHHO AMACTOSHOTO MbIHEHEe OT MynCcoBUs
KPBbBOTOK Ha MUTparnHa krnana kbM exm (cm/s) e
14.1. CpegHa cTonHocT oT E/e» Ha natepaneH u
mutpaneH aHynyc (E/eravg) e 12.5

Fig. 2. Transthoracic Echocardiography. Severe,
asymmetric left ventricular (LV) hypertrophy with

. i i ENed £ i 3
interventricular septum thickness of 20 mm and r. J r J r' I j\ :
LV posterior wall thickness of 16 mm. Reduced Ul UL L DU L DT L

early diastolic filling velocity (e'm) from tissue A = " -4 w’ ™ w » “W w w » e
Doppler at the medial mitral valve annulus of 3.85 ok ). L 3
cm/sec (averaged over 3 cardiac cycles). Reduced systolic velocity from tissue Doppler at the medial mitral valve annulus (s’'m) of 5.17 cm/
sec. Pseudo-normal diastolic filling pattern, with the ratio of the E wave of early diastolic filling from pulsed flow at the mitral valve to e’ (cm/sec)
measuring 14.1. The average E/e’ ratio of the lateral and medial annulus (E/e’ avg) is 12.5

®ur. 3. OueHka Ha NOHrUTyanHa-
NeH CTpelH — HaManeHu cpeaHu
CTOMHOCTU Ha rnobaneH noHru-
TyOWHanNeH CTperiH Ha nsBa Ka-
mepa (-16.1 %). "Bulbs-eye" ge-
MOHCTpMpPa MOHMXEHN CTOMHOCTU
Ha NOHTUTYOUHAINHUSA CTPenH B
0asanHuTe cermMeHTU npu cpas-
HUTENHO 3anaseHn CTOMHOCTU B
anukanHute cermeHTu Ha J1K, Koe-
TO ochopms T.Hap. ,apical sparing®
nsobpasssaHe. lNokasatenute 3a
pesepBoapeH (LASr), KoHOyWUTEeH
(LAScd) n koHTpakTuneH (LASct)
CTperH ca cboTBeTHO: 17.1%;
-9.1%; -7.9%. CTpelHbT Ha CBO-

b6ogHaTa cTeHa Ha gsacHata kamepa (RV FWLS) e -21.8%

Fig. 3. Assessment of Longitudinal Strain. Reduced average global longitudinal strain values of the left ventricle (-16.1%). The “bull's-eye” shows
decreased values of longitudinal strain in the basal segments, with relatively preserved values in the apical segments of the left ventricle, forming
the so-called “apical sparing” pattern. The reservoir (LASr), conduit (LAScd), and contractile (LASct) strain values are 17.1%, -9.1%, and -7.9%,
respectively. The right ventricular free wall strain (RV FWLS) is -21.8%
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dur. 4. FAgpeHo-marHuTeH
pe3oHaHC Ha cbple — obpa-
31 MO KbcaTa CbpAevHa oc,
cboTBEeTHO: T1 «KkapTupaHe
(a), T2 kapTupaHe (b), KbcHO
rafonuHneBo ycuneaHe (C);
Bapupawo yabmkeHu T1 un
T2 BpemeHa 3a penakcauus
B cenTyma u B cBobogHaTta
CTeHa Ha nsBata kamepa;
andysHo cybeHpokapaHo n
METHUCTO KbCHO ycurBaHe B
ObnboyrHa Ha Muokapzaa (c)

Fig. 4. Cardiac Magnetic Resonance Imaging. Images along the short axis, respectively: T1 mapping (a), T2 mapping (b), late gadolinium
enhancement (c). Varying prolonged T1 and T2 relaxation times in the septum and the free wall of the left ventricle. Diffuse subendocardial and

patchy late enhancement in the myocardium (c)

®ur. 5. Tomorpadcka cuuHTUrpa-
unst ¢ KOMMIOTbPHaA Tomorpadust —
SPECT-CT - paauodapmaueBTvK
— 99m Tc PYP, aktneHocT 370 MOK;
BU3YarnHUAT CKop € 3; UHAEKCHT Ha
HaTpynBaHe B MuoKapda CrpsiMo
KOHTpanarepanHara obnact e 2.35;
JaHHW 3a BWCOKO HATpyneaHe Ha
OCTEOTPONHUS dapMaLeBTUK B MU-
okapga Ha JIK, kakTo npu cbpaeyHa
amunonaosa ot TPaHCTUPETWMHOB TUM

Fig. 5. SPECT-CT Scintigraphy. Ra-
diopharmaceutical — 99mTc PYP,
activity 370 MBq. Visual score is 3.
The uptake index in the myocardium
compared to the contralateral area
is 2.35. Data indicate high uptake of
the osteotropic agent in the myocar-
dium of the LV, consistent with trans-
thyretin cardiac amyloidosis

Hibridl CT Caronaly

BACRR Coraas

OBCBHXAAHE

lMpeactaBeHUAT OT HAC KMAMHWYEH CiyyYan Ha Ha-
crnefgcTtBeHaTa  TPaHCTUPETMHOBATa  aMmnouaosa
(ATTRv) onvcBa TUNUYHUTE KITMHUYHU NPOSIBM Ha 3a-
OGonsBaHeTo, NOTBbPAEHN CbC CbOTBETHUTE OOpasHM
n3cnefBaHUs U MOMEKYNAPHOTEHETUYEH aHanus, Karto
HaxogKkUTe ca CbMNocTaBUMK C MyOnuKyBaHUTE OO MO-
MeHTa gaHHu [2]. ATTRv e aBTOHOMHO-AOMWHAHTHO
3abonsiBaHe, KbAETO eAHa OT MyTauuuTe B reHa TTR,
BOAM OO HENpaBWMHO HarbHaTM MOHOMEPW U Ofinro-
Mepu Ha npoTerMHa TPaHCTUMPETMH U obpasyBaHe Ha
aMUNongHn oTnaraHusi B pasnuynHn Tbkanu [2]. bonec-
TTa 3acsara NpeguMHO MbXeTe, B CbOTHOLWEeHue 2:1.
OnucaHaTa B knuHM4YHUA cnyyvan Val30Met mytaums e
Han-4ecTo cpellaHaTta B EBpona v B CpaBHEHUe C ocTa-
HanuMTe MyTauum uma cpaBHUTENHO Jobpa npexuese-
MocT [3, 4]. Mpn ATTRv cneundunyHmMTEe MECTa Ha amu-
HOKUCENVHHO 3aMeCcTBaHe ONpefensT CKIIOHHOCTTa Ha
amurionga fa ce Hatpynsa B nepudepHata HepBHa
cuctemMa Unu cbpueTo, KOETO BOAM A0 pasnuyHa de-
HOTUMHA n3siBa Ha 3abonsiBaHeTo. Taka Hanpumep my-
Taumarta Val122lle ce xapaktepusupa npeguMHO CbC

Y | DFOV B em

. I ¥ i mm

Hand CT Bayfian
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DF 0% 159 e A
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DiscussION

Presented clinical case of hereditary transthyre-
tin amyloidosis (ATTRv) highlights the typical clinical
manifestations of the disease, which were confirmed
through relevant imaging studies and molecular-ge-
netic analysis. The findings align with the data pub-
lished to date [2]. Hereditary transthyretin amyloidosis
(ATTRv) is an autosomal dominant disorder wherein
mutations in the TTR gene lead to misfolded protein
monomers and oligomers, resulting in amyloid depos-
its in various tissues [2]. The disease predominantly
affects males, with a ratio of 2:1. The Val30Met mu-
tation described in this case is the most common in
Europe and is associated with a relatively favorable
survival rate compared to other mutations [3, 4]. In
ATTRY, specific sites of amino acid substitution de-
termine the propensity for amyloid to accumulate in
peripheral nervous tissue or the heart, leading to dif-
ferent phenotypic expressions of the disease. For in-
stance, the Val122lle mutation is primarily associated
with cardiac involvement, while the Val30Met variant



KnnHuyeH cnyqam Ha HacnegctBeHa TpaHCTUPETUHOBA aMuUionao3a 135

CbpaeyvHo 3acsraHe, fokaTo 3a BapuaHTa Val30Met e
XapakTepHO pa3BUTUETO Ha NPEAMMHO MONMHEeBpona-
TUsiTa CbC UK 6e3 CbpaeyHo aHraxupate [5].

B Hawwus cnyyan nonuHesponatuaTa Ha naumeHTa
HSAKOMNKO roanHu 6e cBbp3BaHa C HanMYHWUS ObITOro-
OunleH 3axapeH anabet. PasrpaHnyaBaHeTo Ha nonu-
HeBpuUTHaTa yBpeaa npu ABeTe CbCTOSIHUSA HE € MHOTO
SICHO gedrHUpaHo, KaTo NauMeHTUTe C HacneacTBeHa
TpaHCTMPETUHOBA aMuriongos3a ce xapaktepusmpar C
no-6bp3a nporpecusi Ha NoNMHeBponaTmsaTa B CpaBHe-
Hue c apyrute etnonorun. MNepudepHarta HeBponaTms
npy chamunHa TpaHCTMPETMHOBA amuriongosa OOuk-
HOBEHO € CUMETPUYHA, 3anoysa C AOMHUTE KpanHULN,
3acsra manku u ronemum ¢ubpu, CEH30PHO-MOTOPHA,
NMOCTENEHHO MpOorpecrpa NpoKcUMarnHo. XapakrepHa e
HanuMyHaTa aBTOHOMHA HepBHA AUCKYHKLMS, KAaTO Cb-
LaTa ce pa3BmBa Ha No-KbCceH eTan [6, 7].

WpeHTuduuympaHe Ha myTauusaTa npy Hawms na-
UMEeHT OaBa OCHOBaHMe 3a amMuIeH CKPUHUHI 3a
ATTRvV npu cnegpalumMTe NOKOMNEHNSA N Bb3MOXHOCT 3a
paHHO OTKpMBaHe Ha 3abonsBaHeTo.

PesepBoapHaTa KOHTpPaKTUIIHA U KOHOyUTHA (OyHK-
UnMst Ha NPEACHPAMETO MPUM aMuronao3a ca CUMHO Ha-
pYLUEHW, KaTO CTeHaTa Ha NpedCbpAVeTO CbLUO Ce WH-
duntpupa ot amunouns. ToBa cb3gasa NpearnocTaska 3a
npeacbpaHv aputmun. Mpu 45 go 70% ot nauneHTuTe
C amurouaosa e Hanuue npeacbpaHo MbxaeHe [2]. B
npeacTaBeHnss Cnyvyan nauMeHTbT CbLUO € C AaHHW 3a
VMHUATPaUMS Ha Npeacbpaomsita U CbOTBETHO pedyLu-
paHu rnokasaTenu 3a yHKUMATa Ha NSBOTO Npeachpame,
HO KbM MOMEHTa e 6e3 JOKYMEHTMpaHO MpPeacbpaHO
MBbXKOEHe, BKoUMTENHO 1 Ha xontep-EKI™ nacnegsaHe.

[leMOoHCTpupaHnTe B OnNucaHus cryvan nceBno-
MH(PapKTHUTE Q-BbITHM U HamaneHaTa Nporpecusi Ha
R-3bbela B npekopananHute oTBeXOaHUsA, ca TUNu4-
H1 npomeHn B EKI™ npu naunenTn ¢ ATTR n ce npesek-
Tupat npyn 50% ot cnyyaute. [JokaTo HUCKUAT BONTax
Ha enekTpokapguorpamaTta e noseye cBOMCTBEH 3a AL
amunongosara [1].

MpencrtaBeHata xapaktepHa d¢opma Ha "bulbs-
eye", KaTo No-TEXKO 3acsraHe Ha 6a3anHuTe CErMeHTH
npu CpaBHUTEMHO 3ana3eHa anukanHa yHKuus, nog-
rnomara pasrpaHn4yaBaHeTO Ha CbpAeyHaTa amunongo-
3a oT gpyrute Trnose npuyumHKn 3a JIK xuneptpocus ¢
92% ceH3nTMBHOCT U 82% cneumduyHocT [2, 8].

Haxogkute B onucaHus cryvyam oT obpasHute
n3crnenBaHnst — SAPEHO-MarHUTEH pPe30OHaHC U pa-
OVOHyKInengHa cumHTUrpadms, CbLlo ca TUMMYHM 3a
OeMOHCTpupaHaTta natonorus. AMunovgHute cubpu
ca ekcTpauenynapHa KOMMOHEHTa U YBENNYEHUAT eKc-
TpauenyrnapeH obem e eaunH oT GeneanTte 3a HacoyBa-
He KbM Tasu gmarHo3a C NnomoLuTa Ha SapeHO-MarHu-
TeH pe3oHaHCc. CbYeTaHNETO Ha KbCHOTO ra0NIMHOBO
ycunsaHe, KOeTo B HayanHuTe ctagum e cybeHaokapa-
HO, a BMOCMeACTBME CTaBa TPAHCMyparHO — C AaHHU
3a MOBULLEH eKcTpauenynapeH obem, ca OCHOBHUTE
KOMMOHEHTM, HAaco4YBaLLM KbM AnarHosara [2, 8].

typically leads to peripheral neuropathy, with or with-
out cardiac engagement [5].

In our case, the patient’s polyneuropathy had been
attributed to long-standing diabetes for several years.
Distinguishing the polyneuropathy from both conditions
is challenging, as patients with hereditary transthyre-
tin amyloidosis often exhibit more rapid progression of
polyneuropathy compared to other etiologies. Periph-
eral neuropathy in familial transthyretin amyloidosis is
generally symmetric, begins in the lower limbs, affects
both small and large fibers, and progressively advanc-
es proximally. Notably, autonomic nerve dysfunction
develops at a later stage [6, 71].

Other manifestations of transthyretin amyloidosis,
such as carpal tunnel syndrome, lumbar spinal steno-
sis, or biceps tendon rupture, may precede the onset
of transthyretin cardiomyopathy by several years, al-
lowing for early detection. However, these are more
characteristic of senile or wild-type amyloidosis (AT-
TRwt) [2].

Identifying the mutation in our patient necessitates
familial screening for ATTRv in subsequent genera-
tions, facilitating early disease detection.

The reservoir and contractile functions of the atri-
um in amyloidosis are significantly impaired, as the atri-
al wall is infiltrated by amyloid, predisposing patients to
atrial arrhythmias. Atrial fibrillation occurs in 45 to 70%
of patients with amyloidosis [2]. In this case, the patient
did not have documented atrial fibrillation, including on
Holter ECG monitoring.

The pseudo-infarction Q waves and reduced R
wave progression in precordial leads observed in this
case are typical changes seen in approximately 50%
of patients with ATTR. Low-voltage ECG findings are
more characteristic of AL amyloidosis [1].

The typical “bulls-eye” pattern — indicating more
severe involvement of basal segments with relatively
preserved apical function — facilitates the differentiation
of cardiac amyloidosis from other causes of left ven-
tricular hypertrophy, achieving 92% sensitivity and 82%
specificity [2, 8].

The findings from the imaging studies — magnetic
resonance imaging (MRI) and radionuclide scintigra-
phy — in the described case are also typical for the
identified pathology. Amyloid fibrils are extracellular
components, and increased extracellular volume
is a significant feature guiding this diagnosis using
cardiac MRI. The combination of late gadolinium en-
hancement, initially subendocardial and later trans-
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PagvnoHyknengHa cumHTurpagust ¢ ,KOCTHU Tpewn-
Cbpu“ 3aedHO C BUOXUMUYHMS aHanu3 Moxe Aa Aau-
depeHumpa ATTR ot AL ammnongosa, Kato TpaHCTU-
peTMHoBaTa amMurongosa AeMOHCTpUpa 3HAYUTENTHO
Mo-BMCOKa CTENeH Ha MMOKap4HO 3axBallaHe.

KoMnnekcHUAT noaxod CbrnacHo npeanoXeHute an-
rOpUTMK, KOMTO CbYeTaBa NpuaraHe Ha HSKOMNKO 0bpasHm
MeToda 1 nabopaTopHM M3cnenBaHns Npu CycrnekTHU 3a
amunoungosa naumeHTy, Nno3eorisBa B ronsiM MPOLEHT OT
cnyyanTe Ja ce noctaeum agmarHosara 6e3 aa nma Heobxo-
OVMOCT OT MMYHOXMCTOMNOMMYHO n3cneaeate [1, 2, 8].

3agbnboyeHOTo Mo3HaBaHe Ha naTtoreHe3ata Ha
3ab0nsiBaHETO B NMOCreaHUTE roauHM € OOBeNo 40 pas-
paboTtBaHe M Ha cneuudmyHa Tepanus. MexaHuambT
Ha OEeNCTBMETO Ha pasnMyHUTE TEpPaneBTUYHW areHTu e
pasnuyeH. Taka Hanpumep monekynata tafamidis, cBbps-
Balkm ce ¢ T4 yyacTbKka Ha LMpKynuMpawmsa TeTpamep
TPaHCTUPETMH, npefoTBpataBa  OecTabunmnsmpaHeTo
Mmy. Pesyntatute oT paHgOMM3npaHo NpoyyBaHe OEMOH-
CTpypaT CUrHUUKAHTHO HaMarsiBaHe Ha CbpOeYHO-Ch-
JoBata CMbPTHOCT M XOCnuTanuM3aummTe 3a CbpaedHa
HeJOoCTaTbYHOCT MpW MaUMEHTV C HacneaCcTBeHa U OVB
™Mn amunomngosa [9)]. BaxkHo e oa ce otbenexu, Ye 3a aa
ce nocTurHaT pesynrtartu, ca Heobxogumm 18-20 meceua
neyveHne 1 Han-rornsima nomnsa nMar nagmeHTuTte cbc CH
I-Il dpyHKkumoHaneH knac (PK) no NYHA. CH IV &K, kak-
TO M KpeaTUHUHOB KNUPBHC < 25 mi/min, ca n3kno4saLm
KpUTEpMM Npu NpOoyYBaHETO M MPW TE3W NaLUEHTN HAMA
JoKasaTencrsa 3a NonoxuTeneH edekT oT TepanusiTa.

Opyrute megukameHTn ca ogobpeHn 3a NevYeHNeTo
Ha NMpeaVMMHO CBbp3aHaTa C aMuriongo3aTta MonMHEB-
ponatus. MNMpumep 3a TakoBa JledeHUe e NaTucuMpaHbT.
Mpeactaengasa ,small-interfering® PHK (siRNA), kosTto
OrnokMpa ekcrnpecusita Ha TPaHCTMPETMHA B YepHUS
apob 1 No To3n HauMH HamansiBa cuHTesa my. Npuno-
YKEHMETO Ha MaTMUcupaH Npu NauueHTy ¢ HacreacTBeHa
TPaHCTUPETMHOBA amMUOMA03a € CBbp3aHo Noaobpsi-
BaHe Ha HEBPOJSIOMMYHUS cTaTyc creq 18-meceyHo ne-
YeHMe KaKTO Mo OTHOLLEHME Ha CEH30MOTOpHAaTa, Taka 1
MO OTHOLLEHME Ha aBTOHOMHa HepBHa AncdyHKums [10].

PaspaboTBat ce n apyrm Tepanuu, BKIOYUTENHO U
BTOpa reHepauus apmMakonormyHy areHTn ¢ nogobHu
MEexaHM3MKN Ha OEeNCTBMe, KakTo 1 TakmBa C FreHHOMO-
anduumnpaly MexaHusbM, KOMTO ca B MpoLec Ha npo-
yuBaHe. PaHHOTO 3anoyBaHe Ha Tepanusta obaye e oT
KIMOYOBO 3HAYeHME 3a ycrnexa Ha NevyeHneTo.

3AKNIOYEHUE

YCbBbPLUEHCTBAHN HEWHBA3WBHU METOAW, paspa-
GOTeHM cTpaTerMmn 3a NocTaBsiHe Ha AuarHosara, No3Bo-
naeaT ga ce uoeHTuduumpaT Bce rnoseve NauueHTU C
TPaHCTMPETMHOBa amunonaosa. PaHHOTO OTKpUBaHe Ha
3a60nsIBAHETO € OT KPUTMYHO 3HaYeHMe 3a 3ano4BaHe Ha
Tepanusi ¢ oKa3aHy NPOrHOCTUYHMN U KIUHWUYHW MON3MK.

mural, along with increased extracellular volume,
constitutes the primary components indicating this
diagnosis [2, 8].

Nuclear scintigraphy with bone tracers, coupled
with biochemical analysis, can differentiate ATTR
amyloidosis from AL amyloidosis, as transthyretin
amyloidosis shows significantly higher grade of the
myocardial uptake. A comprehensive approach, fol-
lowing proposed algorithms that combine multiple
imaging modalities and laboratory tests in patients
suspected of amyloidosis, allows for diagnosis in
many cases without the need for immunohistological
examination [1, 2, 8].

In recent years, an advanced understanding of
the pathogenesis of the disease has led to the de-
velopment of specific therapies. The mechanisms of
action for various therapeutic agents differ. For ex-
ample, tafamidis binds to the T4 site of circulating
tetramer transthyretin, preventing its destabilization.
Results from a randomized trial demonstrated signif-
icant reductions in cardiovascular mortality and hos-
pitalizations for heart failure in patients with heredi-
tary and wild-type amyloidosis [9]. It is important to
note that achieving results requires 18 to 20 months
of treatment, with the greatest benefit observed in
patients with NYHA functional class I-1l heart failure.
Patients with NYHA class IV or those with creatinine
clearance < 25 ml/min are excluded from this trial,
and there is no evidence of a positive therapeutic
effect in these group.

Other medications have been approved for the
treatment of primarily amyloid-related polyneuropathy,
such as Patisiran. This agent represents a small-inter-
fering RNA (siRNA) that blocks transthyretin expres-
sion in the liver. Significant results were demonstrated
in a clinical trial, showcasing benefits in neuropathy
symptoms and quality of life [10].

CONCLUSIONS

Advanced non-invasive methods have developed
strategies for diagnosing transthyretin amyloidosis,
enabling the identification of an increasing number of
patients. Early detection of the disease is critical for ini-
tiation of treatment with proven prognostic and clinical
benefits.
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