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[ Abstract] Objective To investigate the application of different imaging methods of *Tc"-pyro-
phosphate (PYP) in the diagnosis and pathological classification of cardiac amyloidosis (CA). Methods A
total of 31 patients (22 males, 9 females, age 21-81(57.2+£13.4) years) with suspected CA who under-
went ®Tc"-PYP dual-phase scintigraphy (early-phase: 1 h, delay-phase: 2—=3 h) and SPECT/CT (1 h)
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between December 2018 and December 2019 in Peking Union Medical College Hospital were retrospectively
included. Taking clinical diagnosis as the standard, the results of visual score ( =2, positive) and semi-
quantitative values (heart to contralateral lung (H/CL) =1.5, positive) of *Tc™-PYP uptake in dual-phase
scintigraphy and SPECT/CT imaging were analyzed. One-way analysis of variance and Bonferroni test were
used to analyze the data. Results Among 31 patients with suspected CA, 15 were clinically diagnosed as
CA (5 patients with transthyretin-related CA ( ATTR-CA) and 10 patients with light chain CA ( AL-CA))
and 16 were diagnosed as non-CA. All 5 patients with ATTR-CA had positive dual-phase scintigraphy and
SPECT/CT imaging results. Three out of 10 patients with AL-CA had positive early-phase scintigraphy
whereas negative delay-phase scintigraphy and SPECT/CT imaging results. Sixteen patients who were clini-
cally diagnosed as non-CA had negative dual-phase scintigraphy and SPECT/CT imaging results. The sensi-
tivity (5/5) , specificity (10/10) , positive predictive value (5/5) , negative predictive value (10/10) and
accuracy (15/15) of delay-phase scintigraphy and SPECT/CT imaging were the same. Among 31 patients,
16 patients carried transthyretin-related (TTR) gene mutation, and 4 of them who clinically diagnosed as
variant ATTR (ATTRv) had positive image findings while 12 of them who not clinically diagnosed as CA
had negative image findings. There were significant differences in H/CL between ATTR-CA group and AL-
CA group in early-phase (2.11£0.24 vs 1.31£0.07) and delay-phase (2.02+0.19 vs 1.30+0. 05; F values:
75.41 and 87.15, Bonferroni test, both P<0.01). Conclusions *Tc"-PYP delay-phase scintigraphy and
SPECT/CT have high diagnostic efficiencies in ATTR-CA, helping to determine the pathological classification
of CA; while early-phase scintigraphy has false positive results. Moreover, ®Tc"-PYP imaging is helpful to

detect CA in patients with TTR gene mutation.
[ Key words)]
single-photon ; Technetium Tc 99m pyrophosphate

Amyloidosis; Myocardium; Radionuclide imaging; Tomography, emission-computed,

Fund program:; National Key Research and Development Program of China (2016YFC0901500,
2016YFC0901501) ; CAMS Innovation Fund for Medical Sciences (2018-12M-3-001)

DOI;10.3760/ ¢ma.j.cn321828-20200715-00282

TERHEASPE R B T A W TSR 1 5 3 S DT
T E B2 4 1) 5T b S 3 B, B0 L
2 B B A O JUE UE K A 2 (cardiac amyloidosis,
CA) . i PR H o WL 95 B 2 A0 O B 4 A CA (light
chain CA, AL-CA) FfEHURIRZR B FAHIC CA (tran-
sthyretin-related CA, ATTR-CA) , J& & a4 HUR i
Z HH HAHC (transthyretin-related, TTR ) J& K45 Jo %
5 Ny R ARS8 B (variant ATTR, ATTRv) FIZE
AEPERFAE ) (wild-type ATTR, ATTRwt) ,i2 Br 9« 445
HE” SRy aCo N B I 2H UK A (a7 FR 35 4G ) BT 3% 41
Bl I R AE B % AN 5 T e, HLA [ g B 2
Ik R UG 22 RARK . BFFR R, P Tem -5
JE R L (pyrophosphate, PYP) 2% 1] Fi-F ATTR-CA
RS2 I H FR A SR B8 I R (A SR 4B 1 ]
B ) Bk 5 3 (P i s 7 J2 S A5 ) 45 7 T I 5
WARA . AWFFEA L Te™-PYP WU AH - i
BEER I 5 W2 ARG BT L it AR
JRFHISTY CA J TTR 78 48 Jk PR #5 4 58 2 1 (BT8R
JHE AR T EEAEY Te™-PYP O JIL A% 2 B ATTR-
CA "FITER .,

BARERE

LI R R, 2018 4F 12 H % 2019 4E 12 A, 1]
BRI T AL s PR BE BE I R 5812 CA A& 31 #il, B
22 B 2z 9 1] AE4S 21 ~81(57.2£13.4) % . WA AbR

P (1) 0 )3 0 P PROR B 7 00 28 B g 5L i) A
(BYES12 mm, Z1E>10 mm) 5 (2) 60 % L)L FHgH
AN i E O B RO g e g N RE 5 (3) i BRLAS B
P ZR G A8 XU i 8 2555 ik 555 1 O AR
(Tl Sy 20 K 52 B R 28 S e fa R ) J A (4)
O BB SRR VE Ry R AL 1 S8, RO 2 R4
BUIEAT PFAl 5 (5) 0 MR B0 70 3 R 7R N
CA, it —4T ATTR-CA Wi 3 ; (6) BEIE
A ATTR-CA {HIEHAT.CIE MR 645 (40 DhREA 42
A D IERE ) iR E . HEERARUE. JLE 2
1A P M TR A e S A, A B
VR SR I R BERE T 45 2B s 8] B 45, 477 Te-
PYP WU HH A2 AR i RGO £ i R 2 2
I (JR ) e [ 2 B YK (immunofixation electrophoresis
IFE) 5537 B 4448% (free light chain, FLC) SZ5 2 #G2r |
B 0GR SRR A5 R . A4 &
@ 7ie="S=a=p¥i)VUR

2. 54877, RAFEE GE /& Al Discovery 630
B SPECT A%, 17 fL AR BE & 73 PRl B s . Te™-
PYP AU RTIE 7 2 25 Wy ok il v 3R 43 i Ak
ali=90%., Fi¢ M 3E RO I 7 2 4 7 1Y B 1R
PR HRE TOT IR VE £, W DK BT 370 ~ 720 MBq
PTe"-PYP, Z5¥ESE 1 h 4730 AR, SR 45 M5
AL B 20 07 5 285 T S A5, AV RS Al 0 JE A2 T 40
B e CRAEH B H256x256 , BEIE 140 keV , BET



rRAERL EE R 5 TR 25 2022 4F | 4B 42 B4 1)

Chin J Nucl Med Mol Imaging, Jan. 2022, Vol. 42, No. 1 + 3.

15% ~20% , THORAEH 1.46 , 55 RA4E 750x10° 4L
G 2~3 hATHER BAR GG 1 h 470 8
SPECT W2 B8, RS 128128, 1 H 48 T H
2 180° K £, 6°/1, 40 s/, fEWE 140 keV, fiE f1
15% ~20% , U RAEEL 1.0, i AL 5038 A 7
m660 % PET/CT 175 & CT H4# (120 kV,35 mA,
KAE 12 s) T SPECT BUR I IERE R G

3. BRSBTS B A B 53 . (1) P T R AR
VAL, B2 7 RL BT A0 A% R R T
A0 I 55 1B 48 BV B2 11743 0 43 Ry 0 JIE TS 4%
B, 1 43 2h 0 W5 ST, = o B8, 2 43 Sy o0 4
WAE T B B H, 3 43 0 I B BB T iy B S LA
o B S AR B JE R B 0 ~ 1 438 Te"-PYP
BARBATE 2~ 3 43 N AR T

(2) Vi B AG P i ATk . e O R DX I 3]
B2 ) ROT, H-58 15 22 %00 it 35 3kt T 8 1 L LA
T K4 JRAE A )45 SR S X ) | THE ROT 1Y
P15, ZRACo Wk 5 X ) fili 45 B EE AEL ( heart to contra-
lateral lung, H/CL) ., H/CL=1.5 J e A% BH A <
1.5 MR BEES

(3) Wi )2 B AL SE PR, 5 Te"-PYP B3k
PR WU HG2 WA BEE , O I I B Bl ey kv
O WU B R B

4L HHE . S CA IR PRI2 K45 i PR AG R %
O BT AR AR IR T B R 5
WIS R (I LR 3 28R 1 4%) . (1) D ILIN
T G B, RIS 21 e o BH M EL AR AR OE T 25
JEER T 3T, i G e 4l SR (B ik ik A7
I BRi2 T ATTR-CA; (2) DAMERESS ATTR 3
KRR I ARG A2 A5 224 A (lnC RS 75 MRI,
PET 48) & FE M BE 0 WLAZ 25 (3) P Te"-PYP LI
ALK 2 Hsl 3 F0 DUBETPERR I, 1L (/R ) IFE 8§,

FLC SC 2 Ky 25 S HERR AL-CA, H A28 4K
A EmEONIZ B

5.5 A0 B, SR IBM SPSS 25.0 Bk 3E4T
Gttt fFEIERS A E R DL x5 TR,
SETEGER AR B R R R TR R 7 22 70 i &
Bonferroni #5643 #7225 9% BF4H 18] 22 5%, R X K
55 5% Fisher B IRERIE AT E MERORI 2257, P<0.05
REFAGIFEE L,

# =R

LIGARAHDCES R (£ 1) . Y CA ZWiTim 12
Wb 31 BI5EZ2 CA BT, CA 15§, Ho
AR LUE RS SR G Ay S Bk RS I 45 SR
£ ATTR-CA 5 5] ( ATTRv 4 5], ATTRwt 1 i) , 3f i 55
B AR K J 5152292 K AL-CA #8910 51 (N 289 7 9], k
3 4] ;34 CA 16 1], 73514 TTR 5828 J PR 45 7 3
12 1] R JE AL U 1 3 B J5E AN B RS 3 61
TE 16 fil#53H7 TTR 84 e A B3 v 4 O Esz R
2 W 4 ATTRv ( Val50Met, Gly73Glu, Asp38Asn K
Alal17Ser FERZARRIL 1 6]) 12 FilAk B IO NEH 53
WA Alal17Ser 4 6 44  Val50Met %! 3 {4i] Ser97Tyr %I
2 5] Kz Asp38Asn H4 1 3],

2. CA 5k CA HHE"Te"-PYP WARZER. (1)
CA AP AR, 15 BB, RN RARBAYE 8 491, B
PE7 4], 8 I FHEH, ATTR-CA 5 ][ 4 5140 56 3F 43
33,1602 43 (E 1) ] AL-CA 3 i (¥ PES> 2 435
K2) " Te"-PYP W] BARZ W ATTR-CA () R A%
J5/5, KR 7710, BHPETRONAE S 578, B4 T
5k 77, HEWPE R 12715, HEIR AR 1,5 6] ATTR-
CA 5B 1 MG ATS hy B | 098 143 K 58 1 43 A
SR WA (R 218 1) o 3 0154 84500 FH
PERY AL-CA B 72 00 52 B I 15 A D00 52 00 Pk 24

R1 31 HIBES CA BRI A — BEGORE B Ao A 45 2R L 4R

— I R b A () S A () AR ()

{ZNp e o %5 [1) B S

aE B e B P WIE CWBE R W R e

(% ;x5s)  (kg/m?; B T(f) WK HEEKE IFE FLC JELRBE JEL

X£s) <50%

X#£s) >12 mm
CAZLATIR-CAZ! 5 4/1  59.2%17.6 22.1x4.6 81.628.3 0 0 2 0 0 0 5
CAZH AL-CA % 10 9/1  61.3+11.9 22.7+¢2.8 83.9£12.9 3 4 5 4 9 2 10
decad 16 9/7  54.0+13.2 24.2+3.9 77.7+13.6 2 1 2 0 0 0 2
it 31 22/9  57.2x13.4 23.4+3.7 80.3x12.6 5 5 9 4 9 2 17
oA Eh 3.36° 0.98 0.90 0.76 2.01° 4.92¢ 455" 7.46° 25.27°  3.36° 25.08%

PH 0.180 0.386 0.418 0.267 0.421 0.054 0.081  0.015 <0.001  0.118 <0.001

W0 X E, AN F A AL-CA NERAERLO BETERMREAS | ATTR-CA A HE HUR IR R 8 A G O AR FERREAS , CA SO ETE R RS  FLC i

PREE TFE D 55 [0 v Dk 5 7 A B 1 UG £



4. A R 5 A T AR 2 2022 4F 1 A 55 42 %5 1 5] Chin J Nucl Med Mol Imaging, Jan. 2022, Vol. 42, No. 1

e CE) N\
Bl 1 Alal17Ser BV R IR ZR E FUH DGO IEVERIFEAE (ATTR-CA) S35 (3,61 ) P Tem -SERERRER (PYP) XU AH BAR (HF 7m0 X I

K1 oL JUUBTZ RARIE 1AL KA D7 T AR 2 B D WL RA T T , TR A 23 B €7 28O R I Sl S P B R, S N
A o LA A0 A A 0 5 T LA T TS PR, R 1 S G , BRI B 8 T 2 D AR T2 0o L, S5 2 205 1B AEIR B

G AL B 2o AR P T S A% 7 40 ME DX OSBRI, B8 370 2 535 1 CLIBT)Z A0 Lo JL R T8 PR R, 32 g PR 4

B2 N AVEREERLLIE

TEMFEAE (AL-CA) (B3 (55,65 %) P Te™-PYP WU A A5 (i She 700 JIE DX ST PEAIR) B2 1 b O JULIT 2 A5 ] 24 RS K 22 iz
T8 A 20 3O LB o S P TS P 20 A1 23 SN, T D BT o5 (LR AN, o U DSBS PSR B B, IASET 20 2 40
2B JIE IR AR AT o7 B e 57 P ThT 2 107 o MU DSBS S P B IO, DLSETF 23 1 20 5 2C. T2 W AR 0 Lo LR 8 P B i2 W 4

YIBBOSAR, 6 PF B R 1 4y (B 2) , 2 Wi A B
PP Te"-PYP #E 3R B AR 2 W ATTR-CA 1 R % |
RS PR TN AR | BF P 0 R o 4 R
5/5.10/10.5/5.10/10 F1 15/15, H.3) &% 4E3R 1%
ATTR-CA A5 AL-CA 445 R 2 R WE 5
P (G H: 10.564 1 14.366, 1 P<0.017) ; %}
M A H/CL 25 R 278 E 524 E X ( Bonferroni b
¥, ¥ P<0.01) ,

(2) CA W ZB%, 15 BB 1 h k)2 5B1%
FHE 5 611, 358 ATTR-CA ; RAZBAYE 10 6], 48 AL-
CA B3, DR TEEAGR b, W s o B 200 % 0

JULES T, FRe IR B B i i A s T LR B
B H BT AOEOHE 1), B4R RERIE
SR 2 R R 0 IR AR RS, 22 A
O PO IITCTRIE MR (B 2) P Te"-PYP W12 A%
W ATTR-CA IR B SRR PR FOE | B
U {E K v A 4 R 5/5.10/10.5/5 ,10/10 £
15/15,

(3)3E CA 4HHEE”Te"-PYP BARLE R, 16
Ak CA L, R3]0 FE 3R S 1 450 UL S AR
YR B, e T4y 5 H/CL B I (] 2 K TG B @ A8
b 16171 f8 35 Wi 2 AR 25 B | o0 Js B ILER B



rRAERL EE R 5 TR 25 2022 4F | 4B 42 B4 1)

Chin J Nucl Med Mol Imaging, Jan. 2022, Vol. 42, No. 1

R2 310152 CA BRI BEE Te" - SR BERRER (PYP) XU AR A8 W70 S 5 oA 45 1

a3 - L BARSE TS () R FIEIR B ARPSE TS (B]) FiESR AR Vi J22 A% (1)
20 9 i _
04 14y 24 34 WCLGs) o4 14 24 34 WCLGes) e g
ATTR-CA 4 5 0 0 1 4 2.110.24 0 0 1 4 2.02£0.19 5 0
AL-CA 41 10 0 7 3 0 1.31+0.07 0 10 0 0 1.30+0.05 0 10
3E CA 41 16 3 13 0 0 1.3320.12 3 13 0 0 1.32+0.11 0 16
it 31 3 20 4 4 1.45+0.32 3 23 1 4 1.43+0.29 5 16
K {E 22.73% 75.41 22.61° 87.15 21.16*
P1{A <0.001 <0.001 <0.001 <0.001 <0.001

T2 X A, &0 F A AL-CA 66 RO IETEB FEAE , ATTR-CA Dy HUIR IR R 2 A1 DG O IEVE MRS , CA SO IESE B RE A8, H/CL L

JIFE 55 %0 Pt B L

FEEEAH Y, O LTS B A 4 B2 15 5B, B AT
HPTe"-PYP HEHL,

3. TTR K RAFZ P Te"-PYP BARLER: . 16 1)
FETE TTR LRI 2848 v 4 I IR © B i 38 S0 ik
(ATTRv) , 12 Bl LARSZ B, 4 6] ATTRy f835 XU
K2 AR R, Herb 14910 2 433 9 3 43, W
WRARPE o3 R WL 2B 4k, 16 ) A8 3 B ANAE SR
W H/CL 4358 2.21+0.12 F12.10+0.12, 12 .0
IEARAZ 20 TTR 28 48 5 K 485 2 2 05U K )22 B A%
BB Forb 3450 0 43,9 B 1 43, PF 43 Bl B[] 4
A LB B ARk s R KSR H/CL 20518 1.35+
0.15 1 1.35+0.12,

15 I 5

CA JETEMFEER H 5% OB O UL 40 A (] 5 vp
Fr B IR, AT 5 R B TR PR
G IFAE SE B~ BTN e - Y N L9 T AN N T
FAREIT I I 22 AR K AL-CA TS 22, K
LIRITIBE TP A AR 6 A, EEIRIT
J7 AT s ATTR-CA i PRI Bl 5 4T 15 i 38 K T
HEE PR AR Y 43 ~75 AN, R 8E i IS A
o 25 )3E YT R BHLIKT s 4E 2% B A R A S B TR
5T, " Te"-PYP WARBEXT ATTR-CA #E174¢ 57
P2 ( REBUE >99% F5 50 87%) 10 454 13k
SESLEG A K AP Te"-PYP AR A AR O LIS K Al
N ATTR-CA ZWibr i o FEABF 5T o, 3 TR 4
2595 1 h RF R A RBH PSS R 28R AR
(2595 2~3 h) M2 AR (5 TEST S 1 h)
Al R B AR IR 2, X 5 H Ris R R R
BEEE—3"Y ARSI, BT 1 h B2 AR
250 5 AR T 1 AR S R R U SRR BT
TN BAPE TS S AR T3 — 2, 1 h B2 AR R a]
PRIEXT ATTR-CA 2RI 7RI RIS, 1l
W2 R AR AR IR A%, Dl R R A st ]

AFFEH,3 ] AL-CA S A FIAE IR AT 1fi b
GRRBEVEAT S5 RA—E(H 2 3B A 1 43) ,ATTR-CA
FAE CA B E BAREE R —3 ., 0 3 )0 i
PGB B £ 25 BT )2 AR R B, P Te™-PYP ZE.0 JE L
TN A e T EBOF 1 AR VE o Al i R A, H
HUFITRE S AL-CA BT 5 B E I, S8
JUEHE T 52 i 3% 35 B B IR G I DR x4 BE
AL-CA (1) 35 ] 38 2o 5256 25 46 A (L% / IR IFE 5%
LY FLC A ) 340 W2 75 A7 S5 B s B S e BR AR
REESCR ) PET JEMAE R PR S AR [ e F-
ﬂorbetapir\ISF-ﬂutemetamol 't C-PL 25 1%L &% B
( Pittsburgh compound B, PIB) [4HEIZH: ")

PTe"-PYP WARTE 16 FldE CA B TPc 1 3
TR T8, O TG e R, Hod 12 )
TTR 78 K #4474l 4 9] ATTRy SR & K &Rl
o ATTRv HYZARSE K M i 120 R A R0 h #
ufa R st A% | &0 23R 5 i R e I R 28 748 R [
A P AR AN W AR TR T AR AL, P e B 2 A
SRAEHT TTR 28 7228 5 PR H VE M A A2 O — 8 A B S
JIE, ABZE G R EGESEAY 12 FHE CA () TTR 2878
FERHEHT B EY Te"-PYP AR MBI, 4 4] ATTRy
BEL BN, #1287 Te"-PYP BAR 7] T F ik
TTR SR & CA RWiAr, AU RH, B0
ATTRv BT TER I E5 0 MK VE M AR 27 4 (B BRI 2
4t , Z RS AR 0 5 Te"-PYP SE MK,
PRI, TTR 28748 3L R 2 R B OOk 37 B2 R v
TR B YR Te"-PYP AR W T4y
153 HAFAE TTR 28748 LR i % LR A2 B CA
M Te"-PYP AR 1 0B E B AT R T AT
H i AR

AWFFE BN, X FIG RS2 ATTR-CA 1 4,
BAAlR 1 h ST AR T RE 1S B RIZ , R IR X
WA 2 TR SAUINAT 1 h W2 B4R 2~3 h
FEIR AR, LA/ R AR 2, AR FEAS S A



-6 - AR S TS24 2022 4E 1 4542 5% 1] Chin J Nucl Med Mol Imaging, Jan. 2022, Vol. 42, No. 1

N R ATTR E B, S EGER 2R K W)z 5
RIS W7 R ABRE FNAS S 1240 1009, 1 K = i
Fr 2 fuls RAEAR BTSSR T IAIESE

ISR A f 5 R 2 e

B RMRAER (T 9006 33O AL 25 FEAESE il F
T RSB T BESE G s W E AT 2500 R TR
B 2 A

Z % x #t

[ 1] Satoskar AA, Efebera Y, Hasan A, et al. Strong transthyretin im-
munostaining; potential pitfall in cardiac amyloid typing[J]. Am J
Surg Pathol, 2011, 35 (11); 1685-1690. DOI. 10. 1097/PAS.
0b013e3182263d74.

[2] Vrana JA, Gamez JD, Madden BJ, et al. Classification of amyloid-

[h

osis by laser microdissection and mass spectrometry-based pro-
teomic analysis in clinical biopsy specimens|[ J]. Blood, 2009, 114
(24): 4957-4959. DOI:10.1182/blood-2009-07-230722.

[3] Falk RH. Diagnosis and management of the cardiac amyloidoses
[1]. Circulation, 2005, 112(13): 2047-2060. DOI: 10.1161/
CIRCULATIONAHA.104.489187.

[4] Fontana M, Corovi¢ A, Scully P, et al. Myocardial amyloidosis ;

[l

the exemplar interstitial disease [ J]. JACC Cardiovasc Imaging,
2019, 12( 11 Pt 2) . 2345-2356. DOI. 10.1016/j. jemg.2019.06.
023.

[ 5] Ramsay SC, Cuscaden C. The current status of quantitative SPECT/CT

—

in the assessment of transthyretin cardiac amyloidosis[ J]. J Nucl

Cardiol, 2020, 27 (5) . 1464-1468. DOI. 10.1007/512350-019-

01935-1.
[6] Dorbala S, Ando Y, Bokhari S, et al. ASNC/AHA/ASE/EANM/
HFSA/ISA/SCMR/SNMMI expert consensus recommendations for
multimodality imaging in cardiac amyloidosis: part 1 of 2—evi-
dence base and standardized methods of imaging[ J]. J Card Fail,
2019, 25(11) : el-e39. DOI.10.1016/].cardfail.2019.08.001.
Perugini E, Guidalotti PL, Salvi F, et al. Noninvasive etiologic di-

—
|
[

agnosis of cardiac amyloidosis using *"Tc-3, 3-diphosphono-1, 2-
propanodicarboxylic acid scintigraphy [ J ]. J Am Coll Cardiol,
2005, 46(6) : 1076-1084. DOI.10.1016/j.jacc.2005.05.073.

[8] Bokhari S, Castafio A, Pozniakoff T, et al. *"Tec-pyrophosphate

[

scintigraphy for differentiating light-chain cardiac amyloidosis from
the transthyretin-related familial and senile cardiac amyloidoses
[J]. Circ Cardiovasc Imaging, 2013, 6(2): 195-201. DOI; 10.
1161/CIRCIMAGING.112.000132.

[9]

[10]

[11

[

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Masri A, Bukhari S, Ahmad S, et al. Efficient 1-hour technetium-
99m pyrophosphate imaging protocol for the diagnosis of transthyre-
tin cardiac amyloidosis [ J ]. Circ Cardiovasc Imaging, 2020, 13
(2): e010249. DOI.10.1161/CIRCIMAGING.119.010249.
Dorbala S, Ando Y, Bokhari S, et al. ASNC/AHA/ASE/EANM/
HFSA/ISA/SCMR/SNMMI expert consensus recommendations for
multimodality imaging in cardiac amyloidosis: part 2 of 2—diagnos-
tic criteria and appropriate utilization[ J]. J Card Fail, 2019, 25
(11): 854-865. DOI:10.1016/].cardfail.2019.08.002.
Pinney JH, Smith CJ, Taube JB, et al. Systemic amyloidosis in
England; an epidemiological study[ J]. Br J Haematol, 2013, 161
(4):525-532. DOI:10.1111/bjh.12286.
Tanskanen M, Peuralinna T, Polvikoski T, et al. Senile systemic
amyloidosis affects 25% of the very aged and associates with genetic
variation in alpha2-macroglobulin and tau: a population-based au-
topsy study [ J]. Ann Med, 2008, 40 (3). 232-239. DOI. 10.
1080/07853890701842988.
PR 2 ATl P 5 % B 2 B ARAE O LTE Ry AR AR 2 W b Y
IR [ )] AR R BE 22 5 5 TR AR ARG, 2019, 39(12) .
759-762. DOI:10.3760/ cma.].issn.2095-2848.2019.12.013.
Ren JY, He S, Tian Z, et al. Application of nuclear medical ima-
ging in the diagnosis of myocardial amyloidosis[ J]. Chin J Nucl
Med Mol Imaging, 2019, 39(12) . 759-762. DOI.10.3760/ cma.].
issn.2095-2848.2019.12.013.
Gillmore JD, Maurer MS, Falk RH, et al. Nonbiopsy diagnosis of car-
diac transthyretin amyloidosis[J ]. Circulation, 2016, 133(24) ; 2404-
2412. DOI:10.1161/CIRCULATIONAHA.116.021612.
Park MA, Padera RF, Belanger A, et al. " F-florbetapir binds
specifically to myocardial light chain and transthyretin amyloid de-
posits: autoradiography study[ J]. Circ Cardiovasc Imaging, 2015,
8(8): e002954. DOI.:10.1161/CIRCIMAGING.114.002954.
Dietemann S, Nkoulou R. Amyloid PET imaging in cardiac amy-
loidosis: a pilot study using F-flutemetamol positron emission
tomography[ J]. Ann Nucl Med, 2019, 33(8) : 624-628. DOI: 10.
1007/512149-019-01372-7.
Lee SP, Lee ES, Choi H, et al. ' C-Pittsburgh B PET imaging in
cardiac amyloidosis[ J]. JACC Cardiovasc Imaging, 2015, 8(1):
50-59. DOI:10.1016/].jcmg.2014.09.018.
Pilebro B, Suhr OB, Nislund U, et al. *"Tc-DPD uptake reflects
amyloid fibril composition in hereditary transthyretin amyloidosis
[J]. Ups J Med Sci, 2016, 121 (1) 17-24. DOI: 10.3109/
03009734.2015.1122687.

(W B 4:2020-07-15)



