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BE B :KA BRI CT 24 &% (CTA)BEA b iF B A F pr & 82 (HCY )  pdr % C(Cys-C) & A5 & & B/ S5 % @ Al
(ApoB/ApoAl ) st st 2 AU fk 5% (T2DM ) & & &3 AR S Bicss a5 B i, T35 mBUH A IR 2018 <F 8 A %) 2021 4 8 A 1)
AIRME 9 358 45) T2DM B4, BT IAIAR CTAME . BRHIREY (CAG) ¥, 1R CAG hE 2R A 247 aH
T2DM % # & A kA FF A bk T 20190 4] ) Fo &5 7 bk 9 T 20 (168 41 ), o2k # 40 fo 7 HCY ,Cys-C,ApoB/ApoAl Yufh , 5 #r
CTA 5 CAG % i @bk sk B 45 R 09— 80tk , B X T4E4F/E (ROC) ) £ 3% 4% A4k 3 Bk CTA B b o i HCY  Cys-C,
ApoB/ApoAl WAL 3t T2DM &5F BIK S kA T G5B, Z55R : 5 A& 5F iR T A E, &1 B ks & 40 75 HCY ,Cys-C.,
ApoB.ApoB/ApoAl WA K-F 9 2 F & (P<0.05),ApoAl ¥ 2 #{& (P<<0.05), vA CAG A4 44 ,CTA Wi Bk ERES
CAG —# P45 % (Kappa 14 0.748), ROC W 25 3% 4% K 2 ik CTA #4-7 T2DM A5 Ak T 69 AUC., ZAE 4575 IR
KA 0.802.74.40%.83.71%.79.11%,, =3 doi #5470 4 AUC, H#E B E KT £ —34F (P<0.05), @k hk CTA BA fik
HCY .Cys-C . ApoB/ApoAl WAL # By T2DM &-5f B Rk % £ 69 18 2 F K T &R A47 2 — 4 i 3 = Ao F ARSI (P<
0.05), #5i%: K3y Mk CTA &4 iF HCY . Cys-C.ApoB/ApoAl Wi T2DM % &5 IR 3h kR K 69 845 5, A4 &R
At — R R Bk H,
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ABSTRACT Objective: To explore the diagnostic value of coronary artery CT angiography (CTA) combined with serum homocys-
teine (HCY), cystatin C (Cys-C), apolipoprotein B/apolipoprotein A1 (ApoB/ApoAl) ratio in type 2 diabetes mellitus (T2DM) patients
with coronary artery disease. Methods: 358 patients with T2DM who were admitted to our hospital from August 2018 to August 2021
were retrospectively selected, all of whom underwent routine biochemical indicators, CTA examination and coronary angiography (CAG)
examination. According to the CAG examination results as the gold standard, patients with T2DM were divided into the non combined
with coronary artery disease group (190 cases) and combined with coronary artery disease group (168 cases). The serum HCY, Cys-C,
ApoB/ApoALl ratio in the two groups were compared, and the consistency of the results of CTA and CAG in diagnosing coronary steno-
sis was analyzed, The diagnostic value of coronary artery CTA combined with serum HCY, Cys-C, ApoB/ApoAl ratio in patients with
T2DM with coronary artery disease was evaluated by receiver operating characteristic (ROC) curve. Results: Compared with the non
combined with coronary artery disease group, the levels of serum HCY, Cys-C, ApoB, ApoB/ApoAl ratio in the combined with coronary
artery disease group were significantly higher (P<0.05), and ApoA1 was significantly lower (P<0.05). With CAG as the gold standard, the
degree of coronary stenosis diagnosed by CTA was consistent with CAG (Kappa value 0.748). ROC curve was used to evaluate the AUC,
sensitivity, specificity and accuracy of coronary artery CTA in diagnosing T2DM with coronary artery disease were 0.802, 74.40%,
83.71% and 79.11%, respectively. The accuracy of three serum indicators combined with AUC was significantly better than that of a sin-
gle indicator (P<0.05). The value of coronary artery CTA combined with serum HCY, Cys-C and ApoB/ApoAl ratio in the diagnosis of
T2DM combined with coronary artery disease was significantly better than that of single or combined with three serum indicators (P<0.
05). Conclusion: Coronary artery CTA combined with serum HCY, Cys-C, ApoB/ApoAl ratio has higher value in the diagnosis of
patients with T2DM with coronary artery disease, and which has more advantages than the single application of all indicators.
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2 FEBS (Type 2 diabetes mellitus, T2DM)ly—Ffpg AL
BB IGKR RN 2K 28 LR IHE R E RN, 4
e ©, 2Ek T2DM BRI 2030 42K 2 4.3 {2, TMiFkE
1982~2019 4F= T2DM Rt b\ 0.7 % s 28 8.9% ., i iksh
Jik#G 7% Sk T2DM 4 Hf-4iE 2 — , & T2DM 85 B0 A % 0L 1K
O, BRI B T2DM B35 26 A R sh o 2 x)
BTG A EEE X, wIk3kiEs% (Coronary angiography,
CAG)Z Wi RN AR ) " S ik ", A Bh I AR e ik
AR AZHAR R TAH QIR KA 9% b 7 3, (i
i PRI Z o Az FRM, Sk sh ik CT 148 1 5% ( Coronary artery
CT angiography , CTA )2 —Fh{E 2 AdA 2 T B, v W5 M 7w
MRS RO M40, HIFHS CAG AR, Bt miE R R,
[l B4~ fp 28 1% (Homocysteine , HCY )t —Fh & Bt & 241K, m] il
LIRS & Sk REREAL, = HCY nl A 450
B, e E C(Cystatin C, Cys-C)Jy—Fhis PR AL HE 1 I,
5k RERE AR I B S kR B R AT, RETEDE
FEHE S, IR R 15 5k 3h ik A 1% 4k (Atherosclerosis, AS )
A, M#ENEEA B (Apoliprotein B, ApoB) FIZRHEH Al
(ApoliproteinAl, ApoAl) J& T HEH LR P I EE 5, H
FOAE 58 RO A F A XU A DY, 25 IR 3 2 — R BRAE I
IR SR R, AR5 53 BT el IR Bl ik CTA 864 1fi %
HCY .Cys-C . ApoB/ApoAl H{E T T2DM & 354k 3 bk 22
WA, LHTRIG RIS EHRES%

I FRE % ik

1.1 —f&EF

I o PE SR B 2018 4 8 A F| 2021 4 8 A [A1FK B WA /Y
358 f3i] T2DM fR# A4l CAG Kifr 45 50K T2DM B 40l A&
A IR AR (190 5 FIA IE o AR (168 f5]) . A A I
BRFRAS A - BB M 114 ], Lotk 76 4] 5 4F 8 40~80(64.32+ 3.12)
% T2DM i 3~15(7.59+ 3.28)4F . &I IkiRAsdl . 5k
109 18] , 21k 59 6] ; 4F % 41~78(65.15+ 3.02) % ; T2DM ¥ 74
3~15(8.06x 3.17)4F, BZLPER] AR e T2DM Jfe L2 5
TG 2E T L (P>0.05) R A T otk . Y ABRE: (1)
T2DM W ZWibrErF & (O E 2 BURE B P IR (2017 4F
ROV (2)F6E ki 25 1472 Wi 2 B CGebaAR 3 ik B i 8 12 W
IRTT 0 R GO AR SR IE , 48 CAG 112 (3)W DI fE
B CAG CTA SR R A PR 502 HERRbRME : (1)1 RUBE
PRI 5 (2) S UR B R LI Lo 5 (3) A IR B0 s (4) AR 22
GIEAE ; (5) ABEHT 14~ H PIIRHIBEHE AR 25905 (6) FiAT
FEE 0 ST CEE B RER 4 5 (7 )RR S e IR & AE 5 (8)
MK I AT EE SR F AR S5 (9) ABEHT 3 A~ A174h
FHPAREGHR B RIBIT & -
1.2 7 iE

12.1 CAG#ZE  HCPRM, #4201 W8 , Philips FD20
AR M A R R G (i 22 LK R A R IF R CAG futr,
FHTEEA 30 mL BUE-2 v (FRE- R 25 ffarA BRA F] L [
25T 120130157 ) 55 40 mL 0.9% S A6 833 5 (A3 LU XU 24
WA BRITATZN A [ 243 H20023486 )V A% HFF, I i 247
ke K SEitsE il (Selingger's ZF4IEL), A 6F 45, 5
Judkins VAR Lt AE AT bR B R , 2 sl R Bl ki 5 Ac Hip
R+ RO LERTR + SR AR+ RS AR SR A
FER B IERA TR AR RM AT SR T 15 B, W R
EE 8 H B A AT, i ke AR SR ko A
= 50%H U AALETEIORAS o R M 24 5 A50RH s 0 () 34 0
KL E)IS R, CAG #&25 H FFE: 190 4 L FH 1 168 4]
GeE ks34 LI IV 435 67 .48 38 (15 4] ), JeEMKBEZE 73 b
HEW DR RO 7S 28 50 96 4 il HE, #EAT R o 78 43 4%, 50 %%
~69 % FIE R T Gerg, 70%~89 % H) 58 M 1T 7% . 90%~98%
e I GeRerE (99 % B H i VYA
122 CTAKE  HCPRRM, #4850 H 538, SOMATOM
Definition XU CT AL (& E V4[] ¥4 F] ) ¥ e CTA K r, 94
I, ke A 70 mL A s S VT 95 1 3 PR 24 ey A PR
] EZGiET H10970327) 5 40 mL 0.9% S Ab 4k 4 5 /R
XTLEF, M 4.5~8 mL/s, T/ X 1 em 2 8O T 55
Tt OZ 8 0.45 mm )2 % 0.9 mm FLEFIEFE 150~200 mm ,j#
0338/ JH), LR HIENEHRS £ AW4.6 TR,
BRI T AR A = A S AR I R R . A 5214
BT (R AR IR LA )AL R R, se ik i P82 50%
MR AP, CTA fa#ets th 1 194 4 FRE 164 451 Gtk s
2 LTIV 43550 75 461 .37 4] .40 5] 16 f4])
123 miEHesnieill AR 24h py, SRAEEFSMERKI 3 mL,
3000 r/min 5.0 A0 FH 5 min 545 175 0 55 . ApoB.ApoAl .
HCY ,Cys-C /K37 FH g2 L e An i), SRR Sy b Vg S 4 S0 50
IS BAA BN w] R LAY PUZS-300 4 H 3 A4k 43, if 57
YRR A PR A FR A R AL
L3 SiTZE0H

K SPSS23.0 % {43 M i , HCY .Cys-C . ApoB/ApoAl
AR ST HREPORNFF S IEAS 0 ) DA (a s)FTR AT RS 5 4001
SRR BB R R, 1T A2 K0 SR 2 E TAERE
(Receiver operating characteristic, ROC) il £& i fit; 76 Ik 3h ik
CTA B4 1M HCY .Cys-C . ApoB/ApoAl H{EXT T2DM 4 I
SRR AS WA . P<0.05 FREFEH G FE L,
2 R
2.1 MiBEFERENER

G Ik AE 4 I3 HCY . Cys-C . ApoB ,ApoB/ApoAl L,

EACER TARBIFEM L] (P<0.05),ApoAl K-FAETAR
BIFENR A (P<0.05), UL 1.
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£ 1 LLBEFHAMEF HCY.Cys-C.ApoB/ApoAl ELIEKTE(E s)
Table I Comparison of serum HCY, Cys-C and ApoB/ApoAl ratio in the two groups(xt s)

Groups HCY(mmol/L) Cys-C(mg/L) ApoB(g/L) ApoAl(g/L) ApoB/ApoAl ratio
Non combined with coronary artery
15.52+ 3.53 0.79% 0.18 0.85%+ 0.17 1.52+ 0.34 0.56% 0.11
disease group( 190 cases )
Combined with coronary artery
2477+ 5.82 1.10+ 0.27 0.98+ 0.24 1.29+ 0.27 0.76+ 0.19
disease group( 168 cases )
t -17.894 -12.609 -5.843 7.124 -11.983
P <<0.001 <<0.001 <<0.001 <<0.001 <<0.001

2.2 CTA 5 CAG LBk E &R —3E
LA CAG M 4:hnifi,CTA 2 Wi ke 2 5 CAG —E(

PER T, — B B Kappa {F 0.748(P<<0.05), WLk 2. 2
SRR Bk CTA [EIR LA 1.

# 2 CTA 5 CAGiWiBIkIREL RN —HE

Table 2 Consistency between CTA and CAG in the diagnosis of coronary stenosis

CAG
CTA Total
1 I 111 v

1 61 12 2 0 75
i 4 30 3 0 37
11 2 6 31 1 40
v 0 0 2 14 16
Total 67 48 38 15 168

2.3 BIKEh Bk CTA BEx& M iF HCY,Cys-C,ApoB/ApoAl tb{&E
%t T2DM & FH & Bk im RIS W N E

Rk CTA 1281 T2DM 4 Jf 56 ki A5 (1) AUC, R
B BRSEREE MERRER YRR 0.802.74.40% .83.71%.79.11%, —
T G TEFREE A AUC HERAJE B0 T 31— 385 (P<0.05) .5
AR Zh Pk CTA k4 17§ HCY .Cys-C . ApoB/ApoAl Lt {E 2 Wi
T2DM A5 356 ki 25 i) A8 5 2 O 45 30046 bk o — 2 Wik =
TSR RE A2 (P<0.05), W3 3 & 2,
3 g

T2DM 5514 Fh e B, B B O M i A8 e 5
TRERE AR, RS R0, T2DM %0 4 50 s 25 14 KU 5
1 T AR T2DM &, 5 ik 28 55 o biof £ 3 1t IO AR 5F L0
BGOSR AR AR S R BRI, B S KB ZEROUKE &
BRI, BUS O AT I BEAR L, 51 & DG EE B AET . HUL R
HETHIZ W T2DM A 358k SR 28 M I RIFT I E R o

CAG N IimAs Wi & hritE, BRI N 228 0E A
TR HEIKAE X LR IR T 5, RSV T 0 DL 21 1 45
il LA RS SR I35 1 N AEFE I S REBE B sl B 25, T Sl ik
TREMERCAS G e ioRe 28 5 ToM S /G0, HAT ELOLHERf 45
ENTEE TSRS, CTA B ARAE T o 25 K 14 45
BN AR (HRZ2 8 T CT Sl WA I B BRI B
% CT A AR AW &R, 64 HHZiE CT HEHBL, Ml
B 455 55 43 BER At 8, CTA H AR TE 56 ks 248 7 G A
ST, CTA F ARG R AP w8 FH T E4a 1 7 AP
ks 5 ELSE AL NI R 81, AR e B T o 2 g XL 1,

|

WEAE—TF5R R WM, CTA k& KT 50%Ieb FiBe 7 1) BURE RN
PRI ICR 91.60%6 .93.20%, CTA 7Ei2 Wi ek ki 2% B RE TR
HE 3t R N AETE S LSRR 25, WESEIR S K L iR , 72
BRI 15 CAG BRI —B s, BA 202 ik
A AR AR F B, AR AR Wos, T2DM &
' CTA AR SWIEIKR A AUC  REE FES KK N
0.802,74.40%.83.71%, i\l CTA LWk 2s 4 B e E .
FREE H o IR R B 1 2 B8 1 ST 4y, AT LASS & 918 2% 1
ERALUPH SRR, ApoAl Jg—Fh 32 A7 15T HDL &
N B 2R IS 25 1 ks, 7E HDL-C 225 1 P i 5 HL 2 60%~
70% , FEZNFIEE I, BEE S SRR R iz , BA I 2 0%
FEmbil A bR RRE X AS H —E (RIP ™. ApoB J& LDL fil
L SCEEZH WS 53, Pl LDL-C 2 (9 N e Ak i 2 A
PR 2, 48 LDL-C 5 1 44k fin 5 it A5 P JUL 200 e pAg 1 L 0 e
W, R AS K P,

A R IR A TT 2 259 T FUE 3 1 1. ApoAl 7K
-5 Bl KR BESA RIS S ARG, T O A R R IRV
Il ApoB F:fili7KF- 548 RC i A F A R AE . (An.CAIVERSE | i
M IUR A ) S IEA G . AR BN, 5 ARG I iR AR 40 L
B ATk AE LI ApoB ApoB/ApoAl HfE/K-V-BA i B
15 (P<<0.05), ApoAl B i FT{IL(P<<0.05), ApoB/ApoAl LL{Hi2
Wi T2DM & I 5 k22 1 AUC  RIEBUE SRR BRI 0713
47.60%.90.51%, $£7/% ApoB/ApoAl HAE YT T2DM &5tk
KIS — & WA, HEW IS T2DM 531 R ki s
HEIFMARSENE . PE—2087, ApoB 2T A 2 AS JRE A M4,
FEE A, RiKF- (9 ApoB 25 [ A AR 3F 98 RE S B BESRTE BT 5 |
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% AS;ApoAl Jy HDL-C i EZHNRHE A, LAFEVIRAE PR AS 55T AS (9P, Bl ApoB/ApoAl [E{H i , T2DM £ 3
& BT AS HIFEH 5 50 ApoB/ApoAl HLEREMS I W IMARFR A& SRS S Ay rT REPERS A

B | SRR EhEk CTA BfR
Fig.1 CTA image of typical coronary artery

Note: Figure A: Male, 67 years old, T2DM, fasting blood glucose 19.83 mmol/L, mixed plaque in the proximal segment of left anterior descending branch,
slight stenosis of lumen. Figure B: Female, 72 years old, T2DM, fasting blood glucose 16.82 mmol/L, mixed plaque and non calcified plaque can be seen
in the proximal and middle segment of the right coronary artery, and local severe stenosis of the lumen. Figure C: Male, 59 years old, T2DM, fasting blood
glucose 12.33 mmol/L, calcified plaque in the proximal part of right coronary artery, severe stenosis of lumen.Figure D: Female, 63 years old, T2DM,
fasting blood glucose 15.80 mmol/L, non calcified plaque can be seen in the middle wall of the left anterior descending branch, and slightly narrow of
lumen. Figure E: Female, 75 years old, T2DM, fasting blood glucose 15.73 mmol/L, non calcified plaque in the proximal wall of the right coronary artery,
slight stenosis in the lumen. Mixed plaque in the middle part and slight stenosis of the tube wall. Distal mixed plaque, moderate stenosis of lumen.

Figure F: Male, 80 years old, T2DM, fasting blood glucose 13.43 mmol/L, diffuse calcified plaque of right coronary artery, slight stenosis of lumen.

% 3 BIKFNBk CTA BE& 1% HCY Cys-C.ApoB/ApoAl LL{EIZET T2DM & FH BHKR ZHIH XS
Table 3 Relevant parameters of coronary artery CTA combined with serum HCY, Cys-C, ApoB/ApoAl ratio
in diagnosis of T2DM with coronary artery disease

Items Cut-off value AUC Sensitivity(%)  Specificity( % ) Accuracy( %)) P
Coronary artery CTA - 0.802 74.40 83.71 79.11 <0.001
HCY 19.05 mmol/L 0.632 66.13 65.81 66.02 <0.001
Cys-C 0.98 mg/L 0.674 63.12 67.93 65.51 <0.001
ApoB/ApoAl ratio 0.67 0.713 47.60 90.51 69.13 <0.001

Combination of three serum
- 0.817 6491 83.20 74.12 <0.001
indicators
Coronary artery CTA combined

- 0.934 89.93 93.71 91.80 <0.001

with three serum indicators
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“| Meander source
- Coronary CTA
=== HCY

Cys-C
—= ApoB/apoAl ratio
==~ Combination of three serum indicators
— Coronary artery CTA+three serum indexes
— Reference curve

Sensitivity

00 02 04 05 08 10
1 - Specificity
B 2 ARk CTA BX& & HCY . Cys-C.ApoB/ApoAl LLIEISER
T2DM &5 Bkim R ROC fh 2k
Fig.2 ROC curve of coronary artery CTA combined with serum HCY,
Cys-C, ApoB/ApoAl ratio in diagnosis of T2DM with coronary artery

disease

HCY J—FhdE 7 2R (F ), a5 EHE
TR = AR R ()=, AR BRIRAST  HCY AbF Aok
L M EPE N R T R HCY A RRAS AT, AT i il HCY REET
ANAEAN , FFE ADLAR I RAGE A P E1E HCY MR LT, H 5T
BRI HCY {87k 7] 3 K O i % . AR iR
G IR RS A M HCY KV TR EGIFERZEH (P<
0.05), Ifi.3i5 HCY Wi T2DM & Ik 28 1) AUC , RIEE |
R EE R IR M 0.632 .66.13% .65.81% , #4275 T2DM 4 35wtk 5
Jok s A% B L HCY $8hrA — @2 Wit (E,  Fi itk AT LAk
HCY /& T2DM & IR likm B M fa i A 7. 1iiE HCY 5
T2DM & 3 5 AR B Wkps 228 (149 5C R AL AT RE k- (1) A0 i
HCY /K - FHE A B AR A, 5 R P B gl i 47 , a2k
— L5 REERSINIRAE ; (2)T2DM 3 1l HCY ACET = 7]
oV ) 4 P B E PR FH LA R SR ARG M i P 8 2 R B4R P 2
2 e B AR 452

Cys-C & — PR 537 1Y B 1 ) > Jfe 22 2 2 11 18 ( cas-
pase ) 1 M B AR R AL B 1 I, 46 & P AL VR P ) 2 77
TER AR Z I TR R WP, Cys-C 5.0 VA A AR G,
1E AS BEYUE ih B RS ZAE . ABIR S5 R4R/R , Cys-C 1F
T2DM 4 H- 54K s Bips A5 £ 3 1L P 2 /K7 (P<<0.05), H.
Far i H K SE X F T2DM G 35 4R s ko 286 — 2 Wi (8
Cys-C Alig2 5 T T2DM BE R SRAR 1 &4 HHC R
ML A B, 256 ENAMNAARRSY, 4 DT RS i .
(1)Cys-C HA I caspase G4 AE T, 24 etk 2 ik ) 48 i
B, ZH VR A RERECEN , 5 | Sk 2 8RR 1Y) caspase FRiA7K
LA, Y Cys-C 588 I 2 18] 09 P89 4T, AT 5 & il A7 RE
A, I AR EEME M AR 7 5 (2)Cys-C BB S 5 M4 BE RAE
N, 5 HCY | 41 i/ & (Interleukin, IL-8 ) 55 P F EL AT 13 [R] 45
TINE A

CTA Z—FhEI /N Mk AT S0 B 2 32 T
A, (H CTA FE 5 ki 48 20 /N3 S s RS A AR 2 o Il
TE TR AT 7 (B PR SR i OB S S . i,
AR AR Bk CTA (ML HE PRI G A2 T, 45 R R
s AR BNk CTA Bk G Il F8 #5712 W T2DM & I 5k Jiioms 25 ()
AUC | R R 5 AKIR N 0.934.89.93% .93.71%, A2 Wik
BB LT & IHE bR s — 2 Wi ok =T VS E AR R A 12 W7, 2R

MLFERRBE S CTA 7 T2DM 5 FF AR 3l o 22 h 2 Wiklog
i bprik, ok 3h bk CTA HK & ifit # HCY Cys-C,
ApoB/ApoAl [LIEZ W T2DM B #4535 AR 3l bk 22 i 40 (6

B, NI K2 W A 2
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