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[ Abstract] Objective To evaluate the diagnostic efficacy of a novel "*F-labeled myocardial perfu-
sion PET imaging agent (XTR004) for stable coronary artery disease ( CAD), using coronary angiography
(CAG) and fractional flow reserve (FFR) as the gold standard. Methods This was a single-arm, open-label
diagnostic accuracy study. A total of 37 patients (24 males, 13 females, age 38—81 years) who underwent
one-day adenosine stress/rest XTR004 PET myocardial perfusion imaging ( MPI) at Beijing Hospital be-
tween January 2022 and May 2023, followed by CAG within one week, were prospectively enrolled. FFR
was measured in vessels with CAG-documented stenosis <90% , and MPI images were evaluated visually by
2 readers. The diagnostic efficacy of XTR0O04 MPI was analyzed using both per-patient and per-vessel basis
against the gold standard of CAG ( with stenosis thresholds of =50% and =70%) and FFR ( positive
threshold <0.80). Inter-observer agreement was evaluated using Kappa test. Results Per-patient analysis
for =50% coronary artery stenosis, the sensitivity, specificity, and accuracy of XTR004 MPI were 65.2%
(15/23), 11/14, and 70.3%(26/37) , respectively; for =70% coronary artery stenosis, the correspond-
ing values were 10/12, 68.0%(17/25) , and 73.3%(27/37). Per-vessel analysis (CAG standard) ; for =
50% coronary artery stenosis, the sensitivity, specificity and accuracy of XTR004 MPI were 41.9% ( 18/
43), 86.8%(59/68) and 69.4% (77/111) , respectively; for =70% coronary artery stenosis, the corres-
ponding values were 10/18, 81.7%(76/93) and 77.5% (86/111) , respectively. FFR standard ( per-vessel) :
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for FFR <0.80 cut-off, the sensitivity, specificity and accuracy of XTR004 MPI were 5/6, 79.4% (50/63) ,
and 79.7%(55/69) , respectively. The diagnostic agreement rate between 2 readers was 91.89% (34/37) ,
with an excellent Kappa value of 0.839 (P<0.001). Conclusion XTR004 MPI demonstrates a certain di-

agnostic value for stable CAD.

[ Key words)

cardial perfusion imaging; Positron-emission tomography; XTR004

DOI:10.3760/ cma.j.cn321828-20250926-00342

SEEAR Bk (TRTARIEE I ) o5 R A 0 JFE i (TR
TR ) S B 3R R A R Y B DR, L A e
RRFET R R PGR ETHESE R ELO g
fa R Sl 2023 MEEE) Bl , T e O g B
BIEL 0 1139 7t MRS K32 W e 0 s I 3k
FAARCT I, 2 TR O UBESE | R ARG O R AH DA E T
R, RO E P18 (myocardial perfusion
imaging, MPI) 7£ 5.0 JC 12 Wi b i i AN 2
BB BIGIRBAT /9 PET O ILEE 1 A5 04K
SR [ I o 3 gk B A A A 7 R T I R K
XTROO4 7518 (¥ FH 44 SO " F-MyoZone ) J2: 38
E [ F:0E & F dRic i PET 2O AL 3 5 1 514
R, Bl S 50 N A o 52 1 35 B H4 U S A A e 1Y
ORI HRGH 0 Bl g 2R A5 AR B I ) K
KPR A e Bk, A DB — A B HAG T
OHLBRIMAYEE ST . AWF5E B 78 LUE MK 5 ( coronary
angiography, CAG) B¢ H: 22 (1) 1ML 3t i £ 53 85 ( frac-
tional flow reserve, FFR) b “ 4 #rifE” , PEHM XTR004
MPI 3% 7] S al L HER E M Do 2 WK RE

ST

LRSI, ARG SR TF T2 W o 1
PEOFSE R BT 1521, BUREPEE SR A 2022 4F
1 H % 2023 4 5 H eI B B L P BRER 2 B 0] BE Bk
CL AR R e Ol 1) 37 iR [ 5 24 191, 2 13 44l
IR 38 ~81(61.6+9.7) % ], HH¥FT XTRO04
MPI,J#F 1 JAIN1T CAG,

YHNFRIUE: (1)4FH 18~85 % (2) B/ HA 1 Wi
TR G IS R 2 AL B U 5 6 LA B PR AR
JE KA s AR s SO R R M8 e
Mk AR 5 (3) FAAE AT B8 ok O AN Fe e M e O
FHICHEAR A ; (4) &G RITAG BT 1T CAG &5 (5) BB
5 SAF T KA, BTG I R ST 2R, H
BB SR E A . HERRARIE . (1) B IF™HE O
Jiti fo B AR B IIRE N A5 (2) BN IR ER
PR RS B 5 (3) dE IR LI &k 5 (4) K52
B PET 5% CAG F #r , 5 B8 5T i A A4 3 300 i A
B, AT E R P L AW A (A

Coronary disease; Coronary angiography; Fractional flow reserve, myocardial; Myo-

L5 . 2021BIYYEC-206-02) , it A5 i 3% 45 B 40 1%
A,

2. B80T, B AT — Bk R B/ B 1 e
XTRO04 MPI, SARTT 24 h 15 6l iR s 2 . 45 38 18
RELT 390 B 32 1A BEL i 71) B R BL B R4 S5 2440 | AR R
OOl R RSB AR T S B, A%5R) XTROO4 F bt
Seil FE PR B 25 RHE B A7 FR A R4, £ 4 i 45
IR, R AR 74.0 ~ 92.5 MBq, 7 fif L 14
T4t 222.0~277.5 MBq, 2 ¥ 5 18] B s 1] > 30 min,
DAt 5 1 S R (3 3 R 24 Mk A FRZA R ) 6 min
(FIHEE. 140 pg + kg' » min™') , 3 min 25—
Jk i 1 3 55 XTROO4,, fii 1] Vereos PET/CT X ( fif ==
Philips 23 5] ) #EATHHE , ¥R 9N R R AR, 494
B E] ¥ 24 15 min, 9 4 77 8 & 35 T kK 300 ~
500 ml,

3G M, KR E 38 H O I B & (American
Heart Association, AHA) #EFF 7 A2 D= O LA
R 1T AT B XS R ARIE A TR S | TTE S R A e
BRAEILIX ™ 2 A7 10 4F DL B TARZ 5 A % 1 2
FHEE 0T H 2 0058 7 A MPT 844, IF 30 5E TR0 M
HO BWA—BE RGOS 3 BRI, £
BRI N AL,

4. CAG 5 FFR 5E . 5635 0.0 138 B i
FRIGIRE R A, SBAT CAG X T CAG B/RpkA
FERE <90%MY M4, #F— 2 FFR, FFRE . £ 6 F
VI EFE5 S E T S22 (St.Jude Medical , JE[E ) 1% 2
HARIAS , RSN E ARG, Tk kI H AL E1 73
flr, BEJEAHEE T G 22 % B R AR LI 1 ~ 2 em b,
28I TE A i T IR (140 pg » kg™ - min™') |, 243k
TR MY HRZS I FFR, LI FFR<0.80 A5
AR,

5.4k K MPT UG SR A . 2 A PEPEAN R
Z 596 100 B A% B2 2= B B2 VT AE R 52 A [R] o B
AT A RS E R AN R F R AR
b ( common terminology criteria for adverse events,
CTCAE)S5.0 JRiEAT/4 . MPI g i 25
UG 3 BT (A% 2 24 Rk B DA DA

6.40 12 Ab B SR FHIBM SPSS Statistics 22.0%K {4



FRAERE 2R 5 0 TR 2 2026 4E 9 4 46 B4 9 Chin J Nucl Med Mol Imaging, Sep. 2026, Vol. 46, No. 9 - 515 -

PEATGEIT AT, FF A IE 2S00 A 1 28 B ERER H xxs
FREMEVOR LIRECR (5) | R, R
Kappa BB 1FAL 2 07 4% B2 “FRH 2 2 W45 SR i — 3K
M, 3BILA CAG (GEEKEAE =50% Je =70% ) 5§ FFR<
0.80 SHIZWIE. O I “ S br i, 7R R FH K5 1
K 15 XTR004 MPI B2 IR fE, P<0.05 h—2L
PEA G2 L (URR S )

# =R

L—eE i, 37 Bl 3 v, & 0F & i 27 4]
(73.0%) , = Ag ILAE 14 ] (37.8%) , ¥R % 16
(43.2%) , A KWW S 15 4] (40.5%) , B 5006
KA 17 1 (45.9% ) ,BRAE G 474 B ke AR o7
FH 12 01(32.4%) .

2. XTROO4 MPI [iZWisiAE., (1)L CAG Be%E
BN S ZAnE, FEEFH KT (n=37):CAG /R~ TE
kB =50% % 23 1] (62.2%) , FHerfr 23095 7% 8 il
MRS 10 B, = 3928 5 615 el Bk bk 2 = 70% #
12 151 (32.4%) , Forh B35 748 8 1] XS A% 2 4] |
=3 2 B, LASE KB ZE = 50% S BHPEBRAERT
XTRO04 MPI 2K ELBHE 15 1) B¢ 11 65 LA
KBS =70% A BAPE AR v B, H32 i ECBAE 10 61
HRAYE 17 . RERZERAE T XTRO04 MPI 12Kt
AL 1, TEMAE 7K (n=111) : L KBS =
50% J FAPERRERT , XTRO04 MPT i2 W ELBH 1 18 57 |
FLFAME 59 32 USRIk A = 70% Ry P bR RS I
EWrE BT 10 32 B 76 %, NEZWikriET
XTRO04 MPI {2 Wik BE L3 2,

(2) LA FFR IS % hrdE, 2L 69 2 i & i ¢
A FFR M, Horb FFR<0.80 # 6 32, 52 ML,
XTROO4 MPI 2 B BHME M4 5 32 B 50 32,
HARZWiEkRE L2 2.,

(3) WA —EURH1 347, 78 FFR 2B

MAEH A7 4 SZIMAE CAG BRAETFERE N 90% [ 72 [l jiE
WIERTRE SO A 1 3, R RS (CAG IH A s fik ) B
SR (CAG IHAZEFRE ) % 1 32, Horfr,
A 2 32145 XTRO04 MPI Y532 ik B 5 2 SZ i
EHRSWOAAYE, LA, A 1 32 FFR 2 W7 BH A9 1
B (k) CAG K WA F SUH%E , XTR004 MPI 7R
WA, BE AR EYR LA 1,

3. —F T, EEXT 37 il A XTRO04 MPI
UL 2 AL EITA2 I — 808N 91.89% (34/37) , 45
R—F 5 (Kappa=0.839,P<0.001) .

4. GV R EMG TR, FE R B
R 3 R A RFASEA R, ERE
IR, 37 B A 27 Bi1(73.0%) SAZ T I
JH A S G U AR T 0 L 1), e 3 )
(8.1%) P T BEC LS AR IR 43 A K8, 8O X
B0 WAL 3Z B

w#

& MPI 2.8 AHA MO0 IE 99 24 25 ( European
Society of Cardiology, ESC) M 48 & 2% 25 0 1L 45 95
SOy SRR AR NE I OIS T a2 Mt
SRIFR R E S T R 5 SPECT MPI AL,
PET MPI 7E%5 [H] 73 B3 I [a] 53 2R K PRG  IAR
IEJr AR B se iR It e R i, 4R
117, IR B A9 PET O JULTE 1 A% 570 2 2 300k 4
(LI N-NH; 25 10 min “Rb 25 1.3 min . O-
H,0 P31 2 min) , 75 K878 £ [l e i o 25 5 & A=
&, FEORARS E N HAE, FFRSF bR
TC O WL 7 BAR RN FHESh PET MPL Iifs PR K&
HAEEZEE XL,

7E H AT EARIE A bric o WIEE BAZF
PIAMTAY %8 25 14 4" F-flurpiridaz , 2% 56 ko 78 =
50% K =70% 14 R 73 51°871.9% 5580.8% , R 5+

Fz1 FEBHE (n=37) K FEAFZEFRAE T XTRO04 MPI [Hi2 BisL g

LWRIE R Fis PR PETIE B e s HEBPE
Be7E =50% 65.2%(15/23) 11/14 15/18 11/19 70.3%(26/37)
W7E =70% 10/12 68.0%(17/25) 10/18 17/19 73.0%(21/37)

3G S TR BIE ;PR TR R B Ik 52 R B9 TR sl Bk P 48 s MPL Ry 0 LTE T 814
R 2 EMEKEARFEZERRET XTR004 MPT (2 Wik e

LWiRIE B id RPE SR BH P T AL BME HE L
B =50% 111 41.9%(18/43) 86.8%(59/68) 66.7% (18/27) 70.2% (59/84) 69.4%(77/111)
BeZE =70% 111 10/18 81.7%(76/93) 37.0%(10/27) 90.5% (76/84) 77.5%(86/111)
FFR<0.80 69 5/6 79.4% (50/63) 5/18 98.09%(50/51) 79.7%(55/69)

TE 555 O IR s FFR S 1 3 i 4 5341



516 - BRI 5 0 T4 205 2026 4E 9 45 46 555 9] Chin J Nucl Med Mol Imaging, Sep. 2026, Vol. 46, No. 9

1 Rtk S B EERE AL e HR 2 (BB ,65 %) XTRO04 PET O JJLHETE AR R (45 3 3043 Wi 0] 7 S5l 28 1Al K Sl 465 1 HE
IR AR, 5 2 HENER R BAR) RIS LB L (T Sk %) 5 bR B ko 5% 7R 22 BT 4 S (LAD ) 50% ~ 60% B 7% [ 1L i it £
SEL(FFR)0.83 HAGFFE S #5850 (IMR ) 80.60 ] , ZE M1 i 32 ( LCX ) AR WL B Ak 5 —4fi2% 3 (OM1)25% 8278 (FFR 1.00,IMR 14.11) ,
AR B IK (RCA ) 25% B 78 5 G PT UL JFF A48 SR B v Fo0o WL, L5 T BB A L G T SR S i i2

3K 76.2% 5 70.4%" . XTRO04 5" F-flurpiridaz
i) J SRR RS 25 4, O WILVE FE LA [F] . AR B 5%
XTRO04 Xt & kB2 = 50% Ko = 70% F) 7 4803 43 5]
H 65.2%(15/23) 5 10/12, F B 43 0 0 11/14 5
68.0% (17/25) , 5" F-flurpiridaz B8 5% 25 537 01,
PRI R VS RE R 47, (E1545 B2, Tk
FHTEIKARAE = 50% 30 S8 %5 = T0%1E Ry it 009 12 Wi
PRUE, " F-flurpiridaz PET MPI (4 2 6 i ¥ % T
SPECT MPI, {H 4§ 5 B & 3k #il % 09 HE 45 8501 45
AN E N LUE B CAG SRR, 45 A BT A T
SPECT MPI i2Wie kBl A5 =50% 1) R B Ky 45.3% |
FESE R 81.0% , T2 W e Bk A8 =709% 1% R K
93.8% R SR 78.5%M L T AR BF IE R K
SPECT MPI X} B, JCiE AT X L, HAh, A B 587
BEAOE, LUE Bk %8 = 50% 8% = 70% 1F R b i
XTRO04 FJIZ W7 B 1 15 A 3k B BRAE Y 75% LA L
XA g 5 A LA 5 05 191 B /0 | A N Rk
75 FLBI AR X AR Rk 25 = 70% 15 32.4% ) H
Ko WHEBNR PAPE ARG T IR MBI, Y
DA LA e 7 A B A Ao ] R 2 B0 A (B BH 4 B
TBBAPE

FFR S04 56 K I 38 04 B BE 2438 b, XoF S5l it %)
VAL FARIE A R I . B NS 2T ma TR
PRSP E PR o AR T, JC BRIl SR AR o 47
i FH FFR A Ar 047 56 ik D 8 27 VAl 5 X T ek i ik
i Hs SR HARRAE 40% ~90% S Ak 42 £ T
WS MEAAAT FER DN DU 2 Bl D2 ARBFSE LA
FFR Jy 2 bRUERT, XTRO04 MPI 412 Wt o i 1k 35
79.7% (55/69) , t& T LU Bk B 7 = 50% 4 b HE 1Y
69.4% (77/111) , X—45 3 4878 , XTR004 MPI 7£7C
BRI WL 75 T8 R B (B AR, 0 HGE F e
kA I e IR FFR 5 IR IR ZE A % 18, A It

S FFR 5 18 5% 055 748 Bk 28 B A DG e 79 155 4L
INARIFEH 4 FIMAE CAG B R ik 90% , (H I
FFR 2B 0010 1 52 CAG JCHA BB 28 i il 4%, 1
FFR R BAPE, EXFENL T R BARGSR T LY
e PR A IS F A3 — 2 A 35 B

XTROO4 7 Zh A% 4 v 3545 4 e 1) O WL BB A
O/ FFEEE LA, 2R 45 25 )5 1 (5 ~ 15 min) B 7]
AR TR MR, HoA 55830 A AR A (5 ~
120 min) ', AHFSE ER R 7 R E AT, (A
27 Bi(73.0% ) FFRESE B E T 0L, RS 18 B3 2
TR LUE T X 43 BEC LS IDE A9 8 45 751 5%
B A5 3 B R T BE 32 FIE S i T B0 3Z KR
PR, AR ARTRTE AR P 114 A5 BTG O 5 i
KA ] ] BT 20 2 1B S FE

AWFFAFAERBRYE : (1) AWFFEREA BB, W]
RESZ WA 48 11 R0 BE Je &5 AN EYE; (2) K5
SPECT MPI #47 H0# 5 (3) K47 PET 4aXt @ i sy,
LU A RS SR BT R A SE 3

M BF BRICAYE RLC UL VE 845 ) XTR004
St e E D LA — 2 I WiRLRE , iR T4
Xof S ] FH 5 K AL 4 2 06 118 W, 2 — R LA
I R O FH TS A 1E L MPT 2654,
FIzEMhgR AT A4 TR 26 phoe
YEB TR PRI DS SR BT B30T i
SCBES AL SO0 KR AT 5 AR X B SR AT B
A FURIE SR SRS R ST R e SR B
e

& £ X W
[ 1] EZO M o, B O I 55 g B 5 P i 5 4 5 4.
O AR R S 4 2023 M [T ). P R FR 2435, 2024,

39(7) : 625-660. DOI;10.3969/].issn.1000-3614.2024.07.001.
National Center for Cardiovascular Diseases, The Writing Commit-
tee of the Report on Cardiovascular Health and Diseases in China.

Report on cardiovascular health and diseases in China 2023 an



PRI 5 0 TR 25 2026 4E 9 % 46 555 91 Chin J Nucl Med Mol Imaging, Sep. 2026, Vol. 46, No. 9

- 517 -

2

[a

[

[l

updated summary[ J]. Chin Circ J, 2024, 39(7) : 625-660. DOI .
10.3969/j.1ssn.1000-3614.2024.07.001.

TAESE w4 S BT AL F g O LE T BARZG ) F-
MyoZone i) PET BARSZIMISE [ J]. PAER E 2R 50 T 24
i, 2020, 40(2); 82-87. DOI: 10.3760/cma. j. issn.2095-2848.
2020.02.004.

Wang YW, Han K, Zhao ZQ, et al. Experimental research of PET
imaging with novel 8F_labeled myocardial perfusion imaging tracer:
8F_MyoZone[ J]. Chin J Nucl Med Mol Imaging, 2020, 40(2) :
82-87. DOI;10.3760/ c¢ma.].issn.2095-2848.2020.02.004.

Ren C, Pan Q, Fu C, et al. Phase I, first-in-human study of
XTR004, a novel "®F-labeled tracer for myocardial perfusion PET
biodistribution, radiation dosimetry, pharmacokinetics, and safety
after a single injection at rest[ J]. J Nucl Cardiol, 2024, 34,
101823. DOI:10.1016/j.nuclcard.2024.101823.

Cerqueira MD, Weissman NJ, Dilsizian V, et al. Standardized myocar-
dial segmentation and nomenclature for tomographic imaging of the
heart; a statement for healthcare professionals from the Cardiac Ima-
ging Committee of the Council on Clinical Cardiology of the American
Heart Association [ J ]. Circulation, 2002, 105 (4): 539-542.
DOI:10.1161/hc0402.102975.

(5] BEH, BT, TR, .2 TR R0 NI AR VA

[l

[

[

7 PCI ARG RUABR B0 USRI S HE S PR 38 [ ). vh A A I 2
5T, 2024, 44(9) ; 539-544. DOI;10.3760/ cma.j.
¢n321828-20230928-00066.

Yang ZM, Yang XY, Wang YT, et al. Evaluation and influencing
factors of early residual myocardial ischemia on myocardial perfu-
sion imaging after percutaneous coronary intervention for coronary
artery disease[ J]. Chin J Nucl Med Mol Imaging, 2024, 44(9) .
539-544. DOI:10.3760/ ¢ma.}.cn321828-20230928-00066.

The United States Department of Health and Human Services. Com-
mon Terminology Criteria for Adverse Events (CTCAE) Version 5.0
[EB/OL]. (2017-11-27) [ 2025-09-23 ]. https://dctd. cancer. gov/
research/ ctep-trials/for-sites/adverse-events/ ctcae-v5-5x7.pdf.

Fihn SD, Gardin JM, Abrams J, et al. 2012 ACCF/AHA/ACP/
AATS/PCNA/SCAI/STS guideline for the diagnosis and manage-
ment of patients with stable ischemic heart disease: a report of the
American College of Cardiology Foundation/American Heart Asso-
ciation Task Force on Practice Guidelines, and the American Col-
lege of Physicians, American Association for Thoracic Surgery,
Preventive Cardiovascular Nurses Association, Society for Cardio-
vascular Angiography and Interventions, and Society of Thoracic
Surgeons[ J]. J Am Coll Cardiol, 2012, 60(24) ; e44-e164. DOI;
10.1016/j.jacc.2012.07.013.

Task Force Members, Montalescot G, Sechtem U, et al. 2013 ESC
guidelines on the management of stable coronary artery disease; the

Task Force on the management of stable coronary artery disease of

the European Society of Cardiology [ J]. Eur Heart J, 2013, 34
(38) : 2949-3003. DOI;10.1093/ eurheartj/eht296.

[9] HABESA 20 MAIRE N 2 A HERG S 4, AR R 2 200 i

[10]

W BRI RE AL S5 O A, v B BRI 20 i A
PRI 22 A B R %l 2 51 22, 26 R e D i 2 i 5
BIPAR T [T]. A0 A 24 7, 2018, 46 (9) : 680-694.
DOI;10.3760/ ¢ma.}.issn.0253-3758.2018.09.004.

Section of Interventional Cardiology of Chinese Society of Cardiology,
Section of Atherosclerosis and Coronary Artery Disease of Chinese
Society of Cardiology, Specialty Committee on Prevention and
Treatment of Thrombosis of Chinese College of Cardiovascular Phy-
sicians, et al. Guidelines on the diagnosis and treatment of stable
coronary artery disease[ J]. Chin J Cardiol, 2018, 46(9) : 680-
694. DOI;10.3760/ ¢ma.j.issn.0253-3758.2018.09.004.

Maddahi J, Lazewatsky J, Udelson JE, et al. Phase-IIl clinical tri-
al of fluorine-18 flurpiridaz positron emission tomography for evalu-
ation of coronary artery disease[ J]. J Am Coll Cardiol, 2020, 76
(4): 391-401. DOI;10.1016/].jacc.2020.05.063.

(10] ALH, TS sk e, 45 LA B R 3l Bk ad 5 o« G pr e 37

Wr ATP 7700 WUHE T AR Sel Lo RIS W L[ D). P AR B
F5 AR, 2023, 43(2) ; 70-74. DOI; 10.3760/ cma.j.
¢n321828-20210729-00255.

Du Y, Wang YW, Zhang HL, et al. Diagnostic value of ATP stress
myocardial perfusion imaging in detecting coronary artery disease
with quantitative coronary angiography as the gold standard [ J].
Chin J Nucl Med Mol Imaging, 2023, 43(2) . 70-74. DOI: 10.
3760/ cma.j.cn321828-20210729-00255.

[12] sPARBE A2 OB R 22 2%, v AR O U 218 7 2 AR 2 B 2

[13

(14

]

[l

SEEDR BRI BE % e R 1o & 2 3L T ] AR il 48 24 ks
2025, 53 (5): 460-472. DOI. 10. 3760/cma. j. ¢nl112148-
20240515-00267.

Chinese Society of Cardiology, Chinese Medical Association, Edi-
torial Board of Chinese Journal of Cardiology. Expert consensus on
the clinical application of coronary physiology[ J]. Chin J Cardiol,
2025, 53 (5): 460-472. DOI. 10. 3760/cma. j. cnl12148-
20240515-00267.

Irani SS, Newby LK, Arnold SV, et al. 2023 AHA/ACC/ACCP/
ASPC/NLA/PCNA guideline for the management of patients with
chronic coronary disease: a report of the American Heart Associa-
tion/American College of Cardiology Joint Committee on Clinical
Practice Guidelines [ J]. Circulation, 2023, 148 (9): e9-el119.
DOI;10.1161/CIR.0000000000001168.

Vrints C, Andreotti F, Koskinas KC, et al. 2024 ESC guidelines
for the management of chronic coronary syndromes[ J]. Eur Heart
J, 2024, 45(36) : 3415-3537. DOI:10.1093/ eurheartj/ ehael77.

(ki H 39 :2025-09-26)





