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[ Abstract] Background Coronary microvascular disease ( CMVD ) is a special non—obstructive coronary disease
and the patients have a high incidence of major adverse cardiovascular diseases and poor prognosis.At present, the pathogenesis
of CMVD and its risk factors have not been fully identified.Objective To explore the relationship between glycosylated
hemoglobin (HbA,,) and coronary microvascular angina ( CMVA ) .Methods From January 2018 to September 2019, 57
patients with CMVA who admitted to the Second Affiliated Hospital of Xuzhou Medical University were selected as the CMVA
group, and 50 patients with type 2 diabetes were selected as the diabetic group, and 32 healthy people in our hospital during
the same period were selected as the healthy control group.”Te"—methoxy isobutyl isonitrile (**T¢"-MIBI) gated myocardial
perfusion imaging ( G=MPI) were observed in the three groups, and the total cholesterol (TC) , triglyceride (TG) , low
density lipoprotein cholesterol ( LDL-C ) , high density lipoprotein cholesterol ( HDL-C ) , fasting blood glucose ( FBG) ,
hypersensitive C-reactive protein ( hs=CRP ) and HbA,_ were compared in three groups.Multivariate Logistic regression analysis

was used to analyze the influencing factors of CMVA, and the receiver operating characteristic (ROC ) curve was drawn to
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evaluate the predictive value of hs—CRP and HbA,, on CMVA.Results The rest and load images of *’T¢"-MIBI G-MPI in

patients of CMVA group showed abnormal distribution of myocardial radioactivity, and there were different degrees of myocardial

ischemia.But the rest and load images of Tc"-MIBI G-MPI in patients of diabetic group and healthy control group showed no

obvious changes of myocardial ischemia.There was no significant difference in TC, TG, LDL-C, HDL-C or FBG in the three

groups ( P>0.05) ; levels of hs—CRP and HbA,, in CMVA group and diabetes group were higher than those in healthy control

group, and those in CMVA group were higher than those in diabetes group ( P<0.05) .Multivariate Logistic regression analysis
showed that, hs—CRP [ OR=24.189, 95%CI (7.153, 81.798) ) , HbA, [ OR=7.596, 95%CI (2.712, 21.278) ) were
independent risk factors for CMVA ( P<0.05) .ROC curve analysis showed that the area under ROC curve ( AUC) of hs—CRP
and HbA,, in predicting CMVA was 0.848 (95%CT (0.785, 0.911) ), 0.830 [95%CI (0.757, 0.903) ] , respectively.

Conclusion CMVA patients mostly have different degrees of myocardial ischemia.While HbA |, is an independent risk factor for

CMVA and it has a high predictive value for CMVA.
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T FE B RO M FAF L0 Ty 580 . FRAEF 2k O U
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LA, P A ARG TR, NGRS . TEIGIR I,
RHTER B CT A8 % (CTA ) Bsa AR 2k i 48 i
SRR CMVD MR PR 7, T R A
e G A J7 2 40 TIMI G WLHE 7 43 2% ( TIMI myocardial
perfusion grades, TMPG ) (9] DL GRS ( myocardial
contrast echocardiography, MCE ) 0T I A R SR AR
% 4 (cardiovascular magnetic resonance, CMR) S N
1IE H O &3 ML 2 1 HE (positron emission
tomography, PET) ' Z&4fr 4% 51 5t HL ¥ A 76 3% 22 B2 %
WK, PR T REAE TR B . A OPEAS CMVA A48 AR K
NEE, PN E A (hemoglobin A,,, HbA, ) &%
WSz 3 I B O B e 4e A, HS sh kil a4
(atherosclerosis, AS) KINFEH—ELR a1 o WF5E
WERA, HbA,, /& 2 BUBE PRI 838 AR U LB 1 A5
P, (HHXE CMVD Bl AR SR . ARBTSE
BAEGT HbA, 5 CMVA R MEH RAR AL,
JPFALG CMVA B E W Jaay TSl SaR4iE
1 NE5FHE

L1 CMVA. BERIGRIZIEARE

L1 CMVA ZWibRifE * (1) BAT S 55 I3l
U (2) A MU & K #E T S

Microvascular angina; Coronary arteries; Coronary microvascular disease; Glycosylated hemoglobin;

DHLE (electrocardiogram, ECG ) . iz sl ffar il 56 #E7m
ST Be/AKE Rl F AR = 0.1 mV ., O JJLER I 2 85
(3) FEARBN MK CTA BIREAR B Bk i 45 18 5246 A it s T
TOAMET DR B AE (A4 <50% ) , ERECH,
TCrEFEANIER, A0 ERRIER .
112 BRIGIZWIRIE fAE2 ' . 21k ZIR. Kk
PR AR K AN B D R A o o T e A A 2 L
%, HEEHLIAKEKE = 11.1 mmol/L, 545 i 114 ( fasting
plasma glucose, FPG) = 7.0 mmol/L, 5% [1 ]Il ] %t i
R e ( oralglucose tolerance test, OGTT) J5 2 h IfL i
= 11.1 mmol/L.
1.2 HFFEXT 4 BEHL 2018 4F 1 H—2019 4F 9 A 7 /M
BE Rk 5 B B e iR B9 CMVA JR 2 57 14
CMVA 41, 3554 CMVA Hyiz s > HERRbRifE: (1)
HIFRLIREN PR M AP . OILEE L DK . T ELO R
MRS . O R (2) A EE
TIREARA . B S RPN . MR GERNE « PEPE |
FEEAN . R BRI . PRI A i
s (3) I 1M HNAETARE . IRe#; (4)
FaEhkIE . A, e TR R G R MR . DI
2 BUMEBRAR R 50 GIVEAMEBRIGZH . HERR 1 ZO0EBRIA |
AT R S R S A RO PR 7 5 SRR B [+ e e
TR 32 B fEE e R, — AR E M . AR . TR
ML Hegr, s egeitr i L (P>0.05, k1), H
AR, ABFRAIR M BERIR 25 M e BB =2 e
PRZe VoW, HLR T MG m AR s I F %
FEREEES.
1.3 Jik
131 P A &S T R (PTc"-methoxy
isobutyl isonitrile, PTe"-MIBI ) P14 JULRE T A% ( gated
myocardial perfusion imaging, G-MPI) 1% % % 5 7
B Az 3 A 34 ST Dk G E T 2218 IR T 140
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Table 1 Comparison of general information in the three groups

) BlE YER (B /20) AEE (xxs, 2 WHAI(%) )

R IR 32 10/22 59+6 23 (71.9)
WERA 50 17/33 55+9 38 (76.0)
CMVA 4 57 21/36 57+10 43 (75.4)
x> (F)1H 0.293 2.185 0.196

PH 0.864 0.116 0.907

TE: CMVA= SRS RGN 0205 Dy F AR WO s 4 1A
=1 32 /d HIFEEIHI = 6 D, SO AR E AR > T2 48

e ke cmin”, 3 min J5 # Pk 3 H Tc"-MIBI 760
MBq, T J& AR Ak 2§ kI AR T 3 min, 91
25 6 min. £MRTE “Tc"=MIBI G-MPI 171 faf 4% S5, )
S RPAT PTe"-MIBI G-MPI # 8 4% ; [ H Infinia HK4 X
PR3k B BT e B BRI Z AR (S
ST ) Kl Z iR P Te"-MIBL G-MPI, it &
T LA AR RE B A P AT FLE LAY, WISk A A AT A
45° BAJERN 45, GLOElER; 180° , 5.6 C /A,
BSOS E 8 Wi, JEFE 64 mm x 64 mm, K 2 1%
K H Butterworth JE I 2 4% 52 26 r A G-MPL #E17 &%
A, RIS Sl S R EIR . B,
FH A 4% W R A% 5 2 R TR T SR 7R R R, 518
(BZ OB BIEAAR S HE LR IR (2018 B ) )1
SO LB .

132 ELEEREIEE  SZE ST ABEK H i R
25 WG AN EFR KL 5 ml, R AU680 M 4x [ sl A4k 5 Hr
A C DL 5 2 PR IRy A = ) KGR AR [ i (TC)
=EEHW (TG) | AR AR R A HEEE (LDL-C) |
R SR IR RS (HDL-C) | FBG. #8f C R
1 (hs—CRP) } HbA,,.

1.4 HiitsEdrvk i SPSS 21.0 Geit= i k4 145
WP, FFEIEAA T ETRIL (x2s) #n, W4
6] FL AR RIS REAS ¢ K356, 2240 1A H AR FH B R K
220301 AFFA IEZS A T EERORIA M Pys, Pos )FR,
FH Kruskal-Wallis H #6565 ORISR X 465
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CMVA 520 R Z 58T R 2 I & Logistic [MIH20#H7; 42
HilZ i H TAERHE (ROC) HHZR LATEM hs—CRP, HbA,,
XF CMVA BUTRIME . A P<0.05 N2ESA L X,
2 H#R

2.1 PTc"-MIBI G-MPI &5 3 7> #f CMVA 4] & #
PTc"-MIBT G-MPT # 245 K G 1235 UL 0 UL 43 A
SEH, AFPEANERE RO LR, UL 1 AR A R ik
X BEZH R % Te™—MIBI G-MPI % A% K 11 faf (5 34 R
DL SO LB A, DL 2, 3.

22 LK EMAIK 4 TC, TG, LDL-C,
HDL-C. FBG tb#, 2R gil¥#E X (P>0.05) ;
CMVA 4. B PRI 4 58 % hs—CRP. HbA,, {5 T {8 Fé x)
FEZH, CMVA 20 2 % hs—CRP. HbA,, /& T4 /R %% 41,
ERAGIT#E Y (P<0.05, WFE2) .

23 N E M ¥ hs—CRP, HbA, (WR{H: ¥R
SCAE ) VE A A AR, L CMVA (M. & =0, &
=1) NHABEITEZHE Logistic M/, 458 BR,
hs—CRP., HbA,, J& CMVA [ 2t 57 /G [ [ & ( P<0.05,
WE3) .

F3 CMVA MWK ERZIHE Logistic 1155341
Table 3 Multivariate Logistic regression analysis of influencing factors of

CMVA

fitr B SE Wady’fi P OR (95%CI)
(it 6459 2667 5.863 0015 0.002
hs-CRP 3186 0622 26266 <0001 24189 (7.153, 81.798)
HbA,, 208 0526 14885 <0001 7596 (2712, 21.278)

24 WM E 2% ROC Bk @78, hs—CRP., HbA,,
W CMVA 5 ROC i 26 T IR (AUC) 4351l 24 0.848
(95%CI(0.785,0.911 ) J.0.830( 95%CI( 0.757,0.903 ) J,
T #2391 2.65 me/L. 5.85%, 7K
75.4% . 54.4%, FESEE R 81.7% . 96.3%, UL 4.
3 iTig

Bl A AR OB 2 DR i, I PR A7 e Bk
22 [ 52 B A RER Sh ki se R A IR 1 s . T

R2 IR ERATIRILE

Table 2 Comparison of experimental examination indexes in the three groups

413 mpg 1€ (x5, TG (M (Ps, ~ IDL-C HDL-C (x%s,  FBG (M (P, hs—CRP (xxs, HbA,,
mmol/L ) P;s), mmol/L) (x+s, mmol/L) mmol/L ) P;s) , mmol/L) mg/L) (x+s, %)
et gl 32 498+1.14 124(1.03,1.69)  2.88+1.07 145£030  532(507, 557)  1.37+0.69 5.37+0.33
WEPRLL 50 497+123 12900.88,1.82)  2.71+0.78 1.46+0.40  530(4.96, 580)  2.19+0.86" 5.55+0.21"
CMVA 4L 57 476+0.97 1340.89,1.69)  2.60+0.81 1.41£033  547(5.11, 6.13) 299+ 0.57" 6.20 +0.75™
F(H) {4 0.642 0.136" 1.012 0.316 2.707° 53.956 33.930
PiH 0.528 0.934 0.366 0.729 0.258 <0.001 <0.001

1 TC= MHEEE , TG= =8t H I, LDL-C= {35 & 88 0 [E B, HDL-C= & %5 N8 IR [F B, FBG= 25 I %, hs—CRP=#iff C SOW & A,
HbA, = BHEIMZIE A 0 HAMH; SRR IR IbE:, "P<0.05; SRS ILES, “P<0.05
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Bl1 CMVA 4B “Tc"-MIBI G-MPI # 2 {% K i %
Figure 1 “Tc"-MIBI G-MPI rest image and load image of patients in
CMVA group

R, 49% B R Sl Tk 5 R A J A T B A
Werg, HP Gk 60% B CMVD T BEAERTSE
R, 59% 0B BB AE 10 e R sl ik 5 K A TG S
{EXF A5k ] . IR 2 BERE A SR R, RN
CMVD ATRE " . — TR R BAIIFSE L B, 64% ToFH %€
PEIEEIR B DR S A A4S OSSN FR A EE CMVD,
HBFLME CMVD B RS H 25 . WA
TR, AFEPERIE 2 BUOBE R A BE CMVD kAR A7
Gt

CMVD 18 768tk 2l ik S5 108 B0 45 44 7 D e S5 Fir 80
57 J3PE U 89 o0 LR I 25 SO0 Tk 406 1) 1 PR 27 5 i
LIKOFF % 21 1967 4F 1 U & BRML RO a0
FEL P s O UL i A e bR Bl ki 52 4 2 S s 1L /6 TC B
RH 220450 ABE, /5 KEMP ' T 1973 4F 15 Ul I
fr% o X Z5481F, CANNON %5 ) - 1988 445 H 2k
PRI HE S CMVD A5, HCK I 2 S CMVA, Fifi

B2 BERMALERHE “Te"-MIBI G-MPI i S8 K ST
Figure 2 “Tc"-MIBI G-MPI rest image and load image of patients in

diabetes group

BERMIFR A e, RO B 242 T 2013 456 Hodir
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WA P E L AR ) PP R 4% CMVD,

HRiA ¢ CMVD BISAR K A& 7 g 20, &A1
Bl o A% I T S 5 O LB U 27K B s
LI A FE R O, ST T O JULE B A A7 35 DR R HE T
RERAS, XTI MU RO . R EE B A —
Pk, BEAERFSE R W], “Tc"-MIBI G-MPI %} CMVA 4 1
Wizl AU 22 B RGN A B I BRI
¥ 2O I T AR i BRI A i e, IR R
PR O I A 25 ) 1 1y 1A DA R i2 W CMVA 1Y
REE, My aemil it AL, Hrp Ry R
D EER B KA i A8 T RE AR N Bz (AR &F 5K IS 259
ARBFFERNF T FRiC AR BT, 0% F8 SRR s
RS T O BN HURTESE, TRER M
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Figure 3 “Tc¢"-MIBI G-MPI rest image and load image of patients in

healthy control group

MR ORI E ML . AFFRES R LI, CMVA 4L
PTe"-MIBI G-MPT #5815 K G w1435 Wt AL S 43 A
SN, AFAEATRIRE L IUBRIAL 5  TWH DR g 2HL R fat b o) it
H HH PTc"-MIBI G-MPI #8152 61 ey 45 45 K UL 0 4
O LBk M ek s, 2] PTe"-MIBI G-MPI % CMVA B4
—E MR HME.

WEFT R, BEPRIG . =l IE 2 % 20 fe o PR R X I
PN B T RERE SR CMVD X HATEORAE 2 B s
WFFE A, R R I A8 50 BIE 0 o 2 XU S
IEASE, HARE M A A8 & AR 5 M T e SR 2t G
PE AT PTRE S35 | R i A e AE , T HOUR R IR S
R R BEAF AR SO A T AR S5, IR A 2 R el AR R
TINS5 IR, A R il LB HbA,.<6.5% )
AR R R AR AR A e 2 AU 2 R, R R B
A RS A KA B CMVD #E R AfEE .
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Figure 4 ROC curve for predictive value of hs—CRP, HbA, on CMVA

HET, IR IET HbA,, AU B AT 2~3 4>
F O S 5L, KHAW %5 PV RS8R B, HbA,, 4538
I 1%, W2 kE— 203 i O RBET % S AT R,
HbA,, J15 55 R S KOS D RERE R 5 1 0 HDbA,,
THE T SEUm b 2, 3 TBERRH IR S A AT
MIZEARETT R, RGN LT 8 XA AT, 3L
BRI >, T BN P R A B4R A v
BEOVIBOLT , WAL ml VR F T B B W 248 A R il
PN R AN R T A2 A T RO R R I I B B 7, A
T 5 35 1 DR P3G R AR A 38, e Ul Il A N 2
REZEL P MM, HbA, B ATHETE N K Z A3,
— A E RIS A 2GR, B M BT 48 R 0 Wb R A7
e 2 EGER BN WA AR | O ILER I 75 U B -
AR BN, CMVA 4183 HbA,, = TR AL
EERREXTHRAL, BRIRAALEE HbA,, & T 4L, H
HbA,, J& CMVA [z fER R 2, w0 HbA,, 78 CMVA
KAETHA—EEH. AW5E ROC th4k B, HbA,, il
I CMVA ) ROC AUC #%5, Bl UL HbA, %f CMVA HA
A e PR TR AN

WFSEEN], FETEMPERAE I CMVD KA
hs—CRP Ft 5 /& RAE 1 — 5 fa br, 5 7tk 30 kg
S A CMVD & N Dhie i A7 G, I, Sig
FEXTIEL A L, CMVD 3% hs—CRP K F45 5, H hs-
CRP 5 CMVD 77 16 #1070 AR BF5E 45 5 BoR,
CMVA 41 hs—CRP KV THERIRAL . (R IR,
H hs—CRP J& CMVA B2l 7 fa i &, #£H CMVA &
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FAFAERAE, H hs—CRP X} CMVA BA —E M E,
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