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172 B0, AR DU SRR (SSS) FELER S (SRS) M 22 {H R4 (SDS) s XF CAG SR AT & &=
I3HT,ARAE QCA TR B BRBRAE RLE GRSk BB T/ ) o B QCA 1R« £dnife” 5% ATP
g MPI 230 BE . SR H Pearson A5G4 #T SSS 5 QCA TR s Ik BLAS B 45 ' 43 bb 18] W AH 56
R o5 plEET ATP AR A RSN & AR H 73.7%(70/95) (5255368 A 1145, ATP i
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[ Abstract] Objective To assess the diagnostic value of ATP stress myocardial perfusion imaging
(MPI) in detecting coronary heart disease (CAD) with quantitative coronary angiography ( QCA) as the
gold standard. Methods A total of 95 consecutive patients (65 males, 30 females, age (56.2+8.5) years)
who underwent ATP stress/rest MPI and coronary angiography ( CAG) within one month in Fuwai Hospital ,
Chinese Academy of Medical Sciences from May 2018 to December 2018 were enrolled prospectively. The
adverse reactions of ATP stress test were observed. Semi-quantitative analysis was performed on MPI results,
and the summed stress score (SSS), summed rest score (SRS) and summed difference score ( SDS) were
obtained. Quantitative analysis was performed on CAG images, and the degree of QCA coronary artery steno-
sis was analyzed. Using QCA as the gold standard, the diagnostic efficiency of ATP stress MPI was calculat-
ed. Pearson correlation analysis was performed to analyzed the relationship between SSS and the degree of
QCA coronary artery stenosis. Results In 95 cases, the incidence of adverse reactions in ATP stress test
was 73.7% (70/95) , which could be relieved automatically after drug withdrawal. The sensitivity, specifici-
ty, positive predictive value, negative predictive value and accuracy of ATP stress MPI in diagnosing coro-
nary artery stenosis =50% were 45.3% (24/53), 81.0%(34/42), 75.0% (24/32), 54.0% (34/63) and
61.19%(58/95) respectively, which were 15/16, 78.5%(62/79) , 46.9% (15/32), 98.4% (62/63) , and
81.1%(77/95) respectively in diagnosing coronary artery stenosis =70%. There was moderate correlation
between SSS and the degree of QCA coronary artery stenosis (r=0.418, P=0.017). Conclusion ATP
stress MPI has a clinical value in the diagnosis of myocardial ischemia in CAD.

[ Key words] Coronary disease; Myocardial perfusion imaging; Coronary angiography; Adenosine
triphosphate
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205 49 47 g o0 UL 1 248 ( myocardial perfusion
imaging, MP1) 7EJC 8112 Wi e AR 2l ik o8+ B 1L 1 0
S ( f ARt Lo ) o 8 AN E E A5 2 20N I TR
25yt far 16 22 SR PR DU A 5 22 L T Mk
S ATP S IRAF B9 /R TP A AR L, ELAN KSR B,
WNHERITBEBECAT IR N . F AT, ATP 1 fif MPI 2
W et Lo AR RE RO 5T 22 O T P, HL335 2L E s e
IR BNk 5 ( coronary angiography, CAG){E R “ 4 b5
HE” . AR EHE CAG(quantitative CAG, QCA)
R g ) A PR R B, ORB 22 3 T I
Ro ABFFELL QCA FE g GARifE” KI5 ATP G fif
MPI FE 62 W 9 s PR A
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LAFZERT %, RiBEHEANA 2018 4F 5 A % 2018 4F
12 7 7E v [E B2 25 Rk 2 g FLAM B2 e I R B8 12 5 12
SR Y ER 95 [ 5B 65 i, 4 30 4] AR HE (56.2+
8.5) % ,40~83 % ] 11 ATP fifuf MPI, 3F 1 > H
AT CAG, ATEbRifE: (1) 4E1% 18~85 25 (2) Hi
T 5 22 3 ek U e 5 DR 22, G456 o I | 55 B IALAE |
e AR AR 0 S 5 (3) A< M o] 5 457
AR BEZ BRSO 5 (4) B B0 E BRAURER L
WEb N T R0 B W MER 7, 1 [ R 1 R &
B, HEBRBRAE . (1) REAC WULEESE 5 5K I ok A J5 7Y
O LI O R S35 S RO IR 5 (2) & T 18
BH ZEPERT B BB D =45 F: B L ATP o 8% S 80
P ATP 1 150 25905 (3) 4 B PR (i
%5 H#<90 mmHg; 1 mmHg=0.133 kPa) ; (4) ANEE
P2 o T 5E M CAG, 88 CAG [EMG i R ik Bk
ARSI I v [ B 2R B BLANEE BE AR D 4y
£ (A5 :2018-1000)

281807, BAEHIT— HIL#E/ATP 1 fif
MPI, K 24 h B 5 ISR IR S 55 5 1540
B 32 A L 77 45 5 O LI 3 A0 25 90, G A i
12 h (5 FHMIME A8 55 & A R RS A 7 i iR
R T H AT 370 MBq P Te™-H A FL 5 T 3 FHE (me-
thoxyisobutylisonitrile, MIBI; /1 [&] Jii ¥ BE R A 5% ¢
OO I A7) I U R & ke IR, Db it
JIE 5 A% )3 BB 520, 90 min J5 AT R EL MPI, 8
ARG 1.5 h 1T ATP ffifkr , ATP 1 fiaf 1250 Fif &
SR G T , 4300 1 5 ATP ([ 2 4 T 25 A= ) 25
AR F A=, B2AE ) 1% Te-MIBIL, IJRIIE ATP i
Ll h, DIE S 0.16 mg - kg™' « min~ A B
ATP 5 min, 7655 3 70T M o5 — ki 18 1 55> Te" -

MIBI 1 110 MBq, 4F2WEI0 8O3 i O HL ]
SER . ATP Ffar il 5 45 55 90 min 17 SPECT 2
% . BA% R 15 E Siemens Symbia T16 SPECT Y,
BCAICRE = 20 PE e B, 5 64 x 64, #83k M AT FiT At
45° B/ AL 450, HLiERE 180°,6°/ ;2 K AR H
HRZ A RAERIE,

3.EUG AT, ARYEIE LG P23 17 A7 BEX 4%
W5 5 AN (0=1E%, 1 = WS PR AL, 2 = ik
PP UG, 3 = S R LA, 4 = R G
) AT ER . 2 A 250 A% IS 2 ) 12 I R
B e K i B EAR AT H Ao, LA —
TR E | AR AG 1 faf AR 53 (summed stress
score, SSS) i B ELFL 43 (summed rest score, SRS)
K RT3 (summed difference score, SDS) . [A]
AR 3 TR 0 ik ot A S i DX sk, %o AR R IX 3R £ 1
A3 3R AT SSS SRS K SDS, K SSS>3 43
o, SDS=2 43 U MPT S

4. QCA, FAT 250 A0 I A A BE U 375
HHM CAG BRIl 2 B CAG 25
KT 2% Medis 2> @& B9 QAngio XA7.2 QCA 43
BERAE, X CAG BURIEAT 22 550 BT, 345 e 1k 3h ik
AR GRSk R T ) o

5.5 AP SR IBM SPSS 19.0 #4453
B A IS0 A (0 2 PR xes T8, AN
IERGIER TR M(Q,, Q) Fom; TR
DISTECR (51) H oy bR, PL QCA R & hRiE”,
38T ATP 7 fi; MPT % 5 4R 30 ik Bk 28 = 50% Fil =
70% 8 KSR Sk 2 Wi kL BE . >R A Pearson #H
KT SSS 5 QCA FAR B Ik B4R P2 ' 43 Lh ] 1Y
FHOGHE . SRABCXS ¢ K250 L3S 58 ATP 15 & 46 55
225, P<0.05 b2 S oA C A G h24 7 3,

& R

LRI, 95 8 b, Wy e 2 fgsr 70 4]
(73.7%) ,ARHS K2 B0 FL PR 57 580 CT Rt R 3
AR BB 5 1 (5.3%) , 4 B bR S kA ATRYT
( percutaneous coronary intervention, PCI) R J5 &2 8 14
(8.4%) JEfL (AL S5 ) 12 11(12.6% )
B ILE 41 §1(43.2%) , Bl IILAE 50 11](52.6%) ,
W5 IS 21 191 (22.19%) , W AH 2 40 ] (42.1%) , B &
TG s 4% 38 11(40.0%) .

2. ATP TAfifiR46, 78 ATP ffaikseid #rh, 6 4
B ST BURAR, 1 ST Bedfies , 1 4 11 BE s = 45 5
BEL #9591 8 25 v, ATP i 6 T B 70 7 o e I i
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AR EP oK R M R 22 R Gt 2E 2 S (¢ fE
6.06.7.08.-15.40, 1 P<0.001;5% 1), 95 |3 ATP
g B, MR N 70 161 (73.7%) , Horp
1% 38 1411 (40.0% ) | THIEBIALL 16 41 (16.8%) M
9 f5(9.5%) > 8 i (8.4%) < J 7 (7.4%) .
HoAl (g Sk E) 5 B (5.3%) 45255 1~3 min
SR IR A AT
195 GISELEINIS TR BN K RE R (A0 M 1 2
R[5 s 6] 55,6 I S 40 (et )

s ] Wi (mmHg) &7 5K (mmHg) 038 (¥K/min)

ST ATP i 136.7+15.3 84.7+10.3 69.3+11.1

W4 ATP J5 3 min - 127.6216.3 76.6+12.3 86.2+14.0
R 6.06 7.08 -15.40
P1H <0.001 <0.001 <0.001

7 :1 mmHg=0.133 kPa

3. QCA J MPI Z5 5, QCA &5 3R 7R, LIk
Bk EARBEAEH 43 LR g i 28,95 Bl v,
ARBNKIEAE =50% % 53 1 (55.8%) , Horfr 2 7 78
36 1l RZIRAS 14 B = 30 AE 3 i, B K iR 2
33 37 WlEsZ 17 32 AR Bk 23 325 s AR B hkok
E=70%% 16 191(16.8%) , Hrb BLSZ AR 11 fi 3L
AR 4 ] =30 1 ], BRI ETRE S 9 S| IRTE
X7 X AR BhK 6 2,

MPIL 54 32 1] (33.7%) , Horbn] 3 P v S
14 1] S EPERE T S5 8 91 04 Tl vk i T
10 141 ARSI AEAE <50% 8 1], =50% H.<70% 9 1], =
70% 15 5], SSS 9 (6.5+5.3) 4%, SRS 24 1.0(0.0,
3.7)41,SDS H(3.6+3.4) 4%,

4. ATP fifaf MPI FYIZ2IaEE, (1) 7 lliE &
AR S BRI T 2307 , ATP f i MPI 2 Wt SR 30 ik
WA= =50% 1 R AR R e L BHAE TR0 | B
DB FNAERG T DL 3% 2, IS W A2 T I 32, 22 Il ié
A AR Sk Y RABUEE 73 5 R 36.4% (12/33) .5/
17.39.1% (9/23) , F 5243 3~ 87.1% (54/62) |

94.9% (74/78) 98.6% (71/72) , FHA: TH I AE 43 591 My
60.0% (12/20) .5/9.9/10, B 1 #0185 43 51 Ky
72.0% (54/75) .86.0% (74/86) 83.5% (71/85) , ik
Wbt 5k 69.5% (66/95) 83.2% (79/95) .84.2%
(80/95) .

(2) 73 4% 28 35 F0 e AR B k#4753 A, ATP 17
fif MPI 12 Wi 5 IR 20 Bk ik 25 = 70% 1) R BRE  FE 5=
PR BHPE TR0 | BP0 T (A A PR R L3R 2. 3%
PAZWT R I 3 A Ui S A bR Sl Ik iy R BRE 43
AR 7/9.5/7.6/6, % 5153 511 R 84.9% (73/86) |
95.5% (84/88) .95.5% (85/89) , HPETH ML 35.0%
(7/20) .5/9.6/10, BAM: FIAE 53 53 4 97.3% (73/
75) .97.7% (84/86) . 100% ( 85/85) , HERA 431 Ky
84.2% (80/95) .93.7%(89/95) .95.8%(91/95) .

FAN Ao B 45 R R, SSS 5 QCA AR 3 Bk
HERE TS LR P EREME (r=0.418,P =
0.017) .

Wi

PIEXS MPTIZWrdtRE 5T, ¥ LA H il CAG
SERAE R S hriE” P QCA B—F HA R E A &
EYERTH AL B EOR B R4 0 3 A 2
P, AT R |5 00 DA IR B B A R
R DL AR R U R0 14 - F PE A ( Patient-cen-
tered Evaluative Assessment of Cardiac Events,
PEACE) BFSR4H 48 T 40 FEFEh 4T PCL BB H 1Y
Hilli: CAG 5 QCA Z55%, & W& 2 W] o = fil e
R R B, HA [ B 0 0BS5S A AR K
25 RBEIERH QCA YERTEM ATP 61 fif MPI
(R« A bRl vl LAIAS 2 HERA 2 W5 B

ATP 33 AR5 T3 53 i R — IR IR T (aden-
osine diphosphate, ADP) , — i i Jit  ( adenosine
monophosphate, AMP ) M i 4F , X L6 f Qi =45 stk
SKF- W WILA JfL S | R AT A2a 324K P12 AR K

R2 AFEZWHERER 95 BI%SES sl i2 AR SR BE LR O MR 8 e 285 SR B BKAYIZ BTk fig

o Eid
LR - -

R 5 PR PETE FAPETRE e
=50% 45.3%(24/53) 81.0% (34/42) 75.0% (24/32) 54.0% (34/63) 61.1%(58/95)
=70% 15/16 78.5%(62/79) 46.9% (15/32) 98.4% (62/63) 81.1%(77/95)

o HER B kT
LW : — - -

R i B 00 B P T3 L WAty
=50% 35.6%(26/73) 93.9%(199/212) 66.7%(26/39) 80.9% (199/246) 78.9% (225/285)
=70% 81.8%(18/22) 92.0%(242/263) 46.2%(18/39) 98.4% (242/246) 91.2%(260/285)

T SR B K ELARBEAE T 00 L 5 45 P9 DA X L 188 L B R e
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P2Y1 ZMRGEA D A IE & bR s bk ik , A 47
O WL S 3G, i e 7 etk sh Bk 4™ ke 52 B sl A~ g
Pk, AE R RO UL 37 2 T B S 3, T IS U
O WL S5 o BRY KR Bk b, ATP K¢
HARS =t e s R R L 35k, BRI ATP £ ff
RIGA R 2 B R R R T I R R I
AL DR SRR AR, R, ATP AR ™ 4 i
W5 HASZ AR (T AL 524K A2b Z K A3 Z K
)V EEA TR RSN R R (I3 Sk B
) o AR RRNFNR 73.7%(70/95) , 5 LA
AT KB 45 5 T IR X s B 45 b fE
2518 b = AL B A g 1 B 1
Py AL B, KRN 1.05% (1/95) , 5 LIFEC
TR KBRS . ATP A= 972F EWI5 (<20 s),
IR R RN 2 BETEIT 2 R AR R AT S .

S REAE,ATP 0997 5K R 20 B/ 2 AR
WY AT ADP AMP JL[RIVER B ZE R, AW
WESE, ATP A 4™ 5k i A8 2400 i TRl T B 1 [ (13.3+
3.0)5(10.9+3.2) s,P<0.001 "7 SZI3E 24 (4 1l i
1 2E R T W B R K[ (9.426.1) 5
(5.0£2.7) min,P=0.016]"%"_ kA WL ATP B 5
RV FAILHRIAR AL, {5 25 B F A B TR] A5 b
X ATP ffifaf MPL 15— 5%,

HRAEZFEA, DL CAG R~ & hrifE”,
ATP T far MP1 2 Wik s (1) R B8R 83% , i 571k
H92% ., AWFFELL QCA N« EFrifE” 2 Wil L9k
bR B KB 28 = 50% ) R AN 45.3% (24/53)
SPE 81.0% (34/42) o 43 At LA« AT RE S AS BF
FENE R L ], st tR 3 ok 5 BE B A (= 70% ) f&
FR VIR ST 7 (16.8% ,16/95) , i 4% o BE e 7
(<70% ) X LU B4 (83.2%,79/95) ,HIX 5
I R SE PR T ZE AT (i far MPT 9 B S8 A 4230, IR
PSSR AR K LB 1 B 4452 CAG R R
MAEAIRYTY , AN EAT MPL,

AHIFGE KB, ATP Fife; MP1 X 55 5 e bR s ok g
E(=T70%) B3 W2 Wi R0 S fEwf v ] e T
FE EETRIR B KB A (= 50% ) 4H[ 15/16 5 45.3%
(24/53),81.1% (77/95) 5 61.1% (58/95) |, H..L»
LHE E S8 A S R S Dk AR B B A b A
JERKEME(r=0.418,P=0.017) , RIBEE T 4R 3l Ik ok
ZEFREE IGO0 ULV e D AT R B A s S 22 34
Jmashe, ABXF TR 2l ke v BE Ak s R A O L
TS5 SR B ke 75 R B IR — B, X 5 LAFE Y
WFoE 25 B — 2, R4 Tonino 25 W B 5T, X

35% MSEEAR B K I S 22 ( =50% H.<70%) 845 H 3R
ORI S, A 20 995 061 i et bR 3 ik i s 22 37 48
(38.9%) , Horbro WLHE S 5+ % A0 9 1 (24.3% ) , AL
FEAIRT ATP 7 far MP1 X 65009 ( etk sh Bk gk 48 =
50% ) LK REGE

TETDIR BN K 25 < 50% 1 42 9] g 5 b, 8 o1 i
B LT T 5, 33X AT BE R A AR 4L 191 22 A e 00 9
r i KU () B e IR | R B ILAE | vy LA FR L
Bilds e AP TR ER RS (0 v RE MR R K, A FE )
JRIBR P AE T R O I RIS I8 5 20 2 Y
HE—2IESE

ZE L RTib  ASHTBE R 5T LATE RS V) QCA
“CERRUET BT ATP L far MPL 2 W7 560
g U LR I %) FL S A% RE . 25 SR ATP 171 faf MPI
X B A8 i A v 1) etk B0 kol 2 v 1) R AU
FVRE S (0TI 0 A8 SR AR AR XA, X T
W et Co g O JIL R I EL AT — 5 I DR 1 FH A 1L
FUZEIRZE AT G 25 v
YEBFMRAR AR SRS ST, TR BRI KR
VRS WIE LI SRS I S S e AT
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