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care unit

Abstract Objective: To investigate the impact of admission blood glucose on the prognosis of patients with acute coro-
nary syndrome (ACS) in the intensive care unit (ICU). Methods: We retrospectively collected data from patients with ACS
who were first admitted to the ICU and met the study requirements in the MIMIC-IV 2. 0 database. The restricted cubic spline
(RCS) model was used to evaluate the association between admission blood glucose and prognosis of patients with ACS at the
continuous level. The patients were divided into four groups based on their admission blood glucose using the quartile meth-
od, and the impact of admission blood glucose on ACS patient prognosis was analyzed using a multivariate Cox regression
model. In addition, a stratified analysis was performed on the nonlinear relationship between admission blood glucose and
90-day mortality according to gender, age, and the presence or absence of diabetes. Results: There was a significant nonlin-
ear relationship between admission blood glucose and mortality in ACS patients. When blood glucose < 107 mg/dL
(5.94 mmol/L) , the risk of death decreased with increasing blood glucose. When 107 mg/dL < blood glucose < 244 or
242 mg/dL (13.56 or 13.43 mmol/L) , the risk of death increased with increasing blood glucose. When 107 mg/dL < blood
glucose<< 244 or 242 mg/dL, the risk of death remained stable at a high level. The multivariate Cox regression results
showed that patients in the fourth quartile of blood glucose had the highest risk of death. Conclusion: Our study demonstrates
a significant nonlinear relationship between admission blood glucose and mortality in ACS patients, indicating the optimal
blood glucose level for minimizing the risk of death, providing a reference for blood glucose regulation in ACS patients.
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al infarction, NSTEMI) K A £& 58 B0 2898 ((unstable
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1. BPESRIE . s B B MIMIC-IV 2. 0 (5
JE——RT /N JF V7 o) B 5 AE Wi 90 B Y L
2008-2019 4[] bl 7 LA €831 2 $h 35 B2 97 v (beth
Israel deaconess medical center, BIDMC ) B 5 Wi/ %=
(intensive care unit, ICU) 8 & 2 HE{EE ., A5
SERL T A VR SE IR B R A 5 35 I, LASRAS 2L
PR AR o A B dE 35 % 1 Physionet (https ://
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A RS SIBISR , o A4S 3 1 A [
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(133 451) o [RJIR, RV 3 (o B50vk: , AR A0 £ 3 A Bt I
IR K <5.89 mmol/LL,5. 89 mmol/L<
MUK S < 7.28 mmol/L, 7. 28 mmol/L < Ifit B /K F <
9.56 mmol/ LN ALHEKF-=9. 56 mmol/ 1.4 4~PU43vi4H .

3. BUHEARI B A 45 A AL A 1 T (struc-
tured query language, SQL) $2 B, £0 5 58 2 M 5] L 4R
1 AT A BER ] | B B[R] SE T B ) KA I
CIFEI JIs o 48 PR s B 05 v I I8 R v 0L ) o
AR = KAy, A 45 (4140 (WBC) | 1L/
14 (PLT) | 1l 21 % 11 ( hemoglobin,, Hb ) . Ifil R 2 &
(blood urea nitrogen , BUN) | Ifil L1} ( creatinine, Cr) |
455 | I8 . E Br A #E 4L EE {8 (international normal-
ized ratio, INR) RUALHKF-o A BeA: fnfAfit , 045
EPN L NN N & NG | S AN B k1 9 S
(mean arterial pressure , MBP) F [fil % 1f4 #1 & ( oxygen
saturation , SpO, ) FF-H41H .
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30 dF190 d A [RIFET- 4, Y4 Jay 24w g 18 3 3 B
i 1a]

5. Gt o b A S AR TR B BHE (R T A
A (R R IEY) <5% o SR R A X {2
AN, IR B T Hil v i B IR, AR X H 4T
ML, R R Gt 2k, f5 5 IR A it
R (& +5) Ko, HCa 3R s HORE B2 R
J5 253Kt (ANOVA) K 45 s A& RS0 B T3
B M (P25, P75) 32, K Kruskal-Wallis 455
TR 5380 (% ) Fom R X 6
i survival” £3 #47 Kaplan-Meier A= 77 53 # #1144
2 Cox LA AU [0 9 A 76 (SR FH 22722 5 R 3%, AR
PR AR A I I O PR B
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BYET59(73.98% ) il 1ESNHET, 20 13% )85
TERETTEY 90 d NFET-. S A, JET-dHRH
SRS T A, OB il WBC BUN  Cr  INR 1A 7K
SR B i R R L S AR R A 0
i EF9KHE MBP Hb K il 85 54K , v g IR A0 s 1l
B LI/ (P 34 <0.001 B P 34 <0.05) , W& 1,

%1 ACS BHWELKA

A A %48 (n=907) e (n=133) P&

B[ #](%) ] 682 (75.2) 77 (57.9) <0.001
S % M(P25,PT5) ] 65.00 (57.00, 74.00) 73.00 (63.00, 82.00) <0.001
RE[ kg, M(P25,P75) ] 85.20 (74.50, 97.05) 76.40 (62.70, 89.00) <0.001
WBC[ x10°/L,M(P25,P75) ] 9.10 (7.20, 11.70) 12.20 (8.30, 17.00) <0.001
PLT[ x10°/L,M(P25,P75) ] 222.00 (186.00, 272.00) 231.00 (174.00, 291.00) 0.712
Hb[ ¢/dL,M(P25,P75) ] 13.50 (12.10, 14.70) 11.70 (10.70, 13.60) <0.001
BUN[ mg/dL, M( P25 ,P75) ] 17.00 (14.00, 22.00) 25.00 (17.00, 41.00) <0.001
Cr[ mg/dL, M( P25 ,P75) | 1.00 (0.80, 1.20) 1.30 (1.00, 1.90) <0.001
A2 45 mg/dL,M(P25,P75) ] 8.80 (8.40, 9.20) 8.40 (7.70, 8.80) <0.001
$247[ mmol/L, M(P25,P75) ] 4.10 (3.80, 4.40) 4.20 (3.80, 4.60) 0.103
INR[ M(P25,P75) ] 1.10 (1.00, 1.20) 1.30 (1.10, 1.40) <0.001
S35 [ me/dL, M( P25 ,P75) ] 127.00 (105.00, 165.00) 163.00 (125.00, 246.00) <0.001
& Z [ k/min, M( P25 ,P75) ] 78.00 (70.00, 87.00) 86.00 (75.00, 98.00) <0.001
W 5[ mmHg, M( P25, P75) ] 114.00 (106.00, 122.00) 109.00 (99.00, 117.25) <0.001
4738 JE [ mmHg, M( P25 ,P75) 63.00 (56.00, 71.00) 60.00 (53.75, 69.25) 0.019
MBP[ mmHg, M ( P25,P75) | 77.00 (73.00, 84.00) 75.00 (70.00, 82.00) 0. 006
Sp0, [ % ,M(P25,P75) ] 97.00 (96.00, 98.00) 97.00 (95.00, 99.00) 0.360
w41 (% ) ] 36 (4.0) 23 (17.3) <0.001
i 51 (% ) ] 154 (17.0) 36 (27.1) 0.007
WA (%) ] 202 (32.2) 43 (32.3) >0.999
B[ (%) ] 116 (12.8) 31 (23.3) 0.002
& R gz [ 41(% ) ] 551 (60.7) 53 (39.8) <0.001
S A (%) ] 503 (55.5) 56 (42.1) 0.005
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i K < 107 mg/dL B i 4 7K T 45 384 fin— A
By, B HR iR 0. 912 (95% CI: 0. 835 ~
0.996,P <0.05) , & B i 4 7K - 5558 i — A Bz
FETZ KBS AR 2 8. 8% , 24 107 mg/dL < Il 4 7KF
<244 mg/dL W, MUK PR 3G I — A~ B AL, X 7 1Y)
HR i} 1.013(95% CI: 1.005 ~1.022, P <0.05),
5 IR KT A3 i — A BT, FE T KU 3 T 24
1.3% WL 2,

B4kPIE<0. 001
- — kit P <0. 001
>107ng/dL A <244ng/al.
AU — ML
HRY91. 013 C1.005~1,022)

>244ng/al
AU N — M
HRY90, 998 (0, 990~1. 005)
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AR B 0B 7K P 58 3 1 SRR RRAE, W3R 2,
%Qﬂ$%ﬂﬁiﬁ%§f Kaplan - Meier f£k 4 281, UL
o ST AU B iR, HoAy 3 st
%Em fifi FHZ2 AR i Cox AU AT AR Rk — 25 23 Ay
T A A MMEACEFFET- R Z R R, LIS LAY
S S IR 5 3 4y HR (B R 2. 600 (95%
Cl: 1.069 ~6.321,P <0.05),%5 4 4104 HR {5
4.543 (95%CI: 1.879 ~10.988, P <0.001) , 4 41
WL 4 A HR E B, RO 0O K OF =
9.56 mmol/L{) ACS B3 30 d FET- XU e s, WL
#£3,

4. ABRILBEKSE S ACS B35 90 d FET- R K41
Kk 7E RCS BERI ) A BE IR K -5 ACS 8
90 dFE T- R I AE R M AH ¢ (FE M P <
0.05) . 41l 4 7K F < 107 mg/dL (5. 94 mmol/L)
10 O a7 w11 N A = 1 (A
107 mg/dL < [ #E7K F- <242 mg/dL(13.43 mmol/L)

AR B B R K1
%2 FEMBATACS EZNELBMEMER
5 5.89mmol/L< 7.28mmol/L< .
At < oV s oV s =
A H 5. 89mmol/L ; 2‘%*’5 L 0 5‘%*’5 <L 9. 56mmol/L P
(n=254) . 28 mmo . 56mmol/ (n=264)
(n=266) (n=256)

B[ 4](%) ] 01 (7.1) 1% (73.7) 185 (72.3) 177 (67.0) 0.021
3 % M(PS,PTS) 65.00 (38.00, 74.00)  66.00 (58.00, 75.00)  67.00 (57.00, 75.25)  67.00 (58.00, 75.00) 0.823
R [ kg, M(P25,PT5) ] 83.30 (12.93, 95.00)  &.35 (74.35,%5.30)  &.75 (.60, 100.00)  84.45 (71.05, 97.58) 0.244

WBC[ x10°/L,M(P25,P75) ] 7.70 (6.40, 9.70)

PLI[ x10°/L,M(P25,P75) ]

9.30 (7.40, 12.00)
20.50 (181.50, 265.25) 219.00 (180.25, 271.50) 217.50 (186.50, 270.00) 235.50 (188.00, 290.25) 0.058

<0.001

9.80 (7.9, 13.13) 10.90 (8.20, 15.43)

Hb[ g/ dL,M(P25,PT5) ] B.60 (12.50, 14.88)  13.50 (12.10, 14.60)  13.25 (1L.70, 14.53)  13.30 (11.28, 14.40)  0.003
BUN[me/dL,M(P25,P75)]  17.00 (13.00, 20.00)  18.00 (14.00, 22.00)  18.00 (15.00, 24.00)  20.00 (15.00, 26.25)  <0.001
Cr[ mg/ dL,M(P25,P75) ] 0.90 (0.80, 1.10) 1.00 (0.80, 1.18) 1.00 (0.80, 1.20) 1.10 (0.90, 1.40) <0.001
$245 me/ L, M(P25,P75) | 8.90 (8.48, 9.30) 8.80 (8.40, 9.20) 8.70 (8.30, 9.10) 8.60 (8.00, 9.00) <0.001
do4[ nmol/LM(P25,P75)]  4.20 (3.9, 4.50) 4.10 (3.0, 4.40) 4.10 (3.80, 4.40) 4.10 (3.90, 4.50) 0.169
INR[ M(P25,PT5) ] 1.10 (1.00, 1.20) 1.10 (1.00, 1.20) 1.10 (1.00, 1.20) 1.10 (1.00, 1.30) 0.001
S me/dLM(P2S,PT5)]  95.00 (88.25, 100.00) 117.00 (110.25, 123.00) 147.00 (139.00, 159.00) 228.00 (193.00, 287.00)  <0.001

& [R/min,M(P25,PT75) ] 77.00 (70.00, 85.00)

77.00 (69.00, 87.75)

79.00 (71.00, 88.00) 81.00 (71.00, 91.00) 0.001

et = mmHg M(P25,P75) ] 112.00 (106,00, 119.00) 114.00 (107.00, 121.00) 113.50 (105.00, 122.00) 113.00 (104.00, 124.00)  0.842

A3k [ mmHg M(P25,P75)]  61.50 (55.00, 9.00)  63.00 (56.00, 72.00)  62.00 (57.00, 71.00)  63.00 (55.75, 71.00) 0.424
MBP[ mmHg,M(P25,P75) ] 76.50 (72.00, 82.00)  78.00 (72.00, 84.00)  77.00 (72.00, 85.00)  78.00 (72.00, 85.00) 0.591
Sp0, [ % ,M(P25,PT5) ] 97.00 (96.00, 98.00)  97.00 (96.00, 98.00)  97.00 (96.00, 98.00)  97.00 (96.00, 99.00) 0.159
FF (%) ] 10 (3.9) 10 (3.8) 18 (7.0) 21 (8.0) 0.082
M 41(%) ] 45 (17.7) 5 (21.1) 40 (15.6) 49 (18.6) 0. 450
R (%) ] 34 (13.4) 48 (18.0) 86 (33.6) 167 (63.3) <0.001
B #1(%) ] 32 (12.6) 27 (10.2) 40 (15.6) 48 (18.2) 0.046
Btz [51(% )] 162 (63.8) 151 (%.8) 153 (%9.8) 138 (52.3) 0.057
Bt B[ 4)(%) ] 131 (51.6) 146 (54.9) 140 (4.7) 142 (53.8) 0.870
AErsatE) [ d, M( P25, PT5) | 6.00 (3.00, 9.00) 5.00 (3.00, 9.00) 5.00 (3.00, 10.00) 6.00 (3.00, 10.00) 0.188
30d %[ #41(%) ] 7 (2.8) 17 (6.4) 28 (10.9) 52 (19.7) <0.001
0d =% #)(%) ] 13 (5.1) 24 (9.0) 35 (13.7) 61 (23.1) <0.001
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1.00 T puum,
E
0.75
~ [ <5. 89mmol /L
4 = 5. 89mmol /L< L <7. 28mmol /L
ﬁ’j " 7. 28mmol /L< Il §<9. 56mmol/L
& 0.50 T fu#%=9. 56mmol /L
B8
=]
R
0.25 P<0.0001
0.00
o 3 6 9 12 15 18 21 24 27 30
FHA ()
AT R R A 3

MFE<5.89mmol/L 254 250 249 247 247 247 247 247 247 47 47
5.89mmol/L<Mif<7.28mol/L | 266 261 256 255 254 252 252 252 250 249 249
7.28mmol /L<fiLfE<9. 56mmol/L | 256 250 243 241 236 233 233 233 230 28 228

L5 =>9. 56mmol/L'254 2f7 22 23 2 20 2}9 2]6 2]6 2]5 2!2

ﬂa‘}lﬂ <d)‘
M3 FRMEATACS E#30d RREFEBL

B, £ AE T XU B I A ST (%) T s i T s, 24 It
I > 242 mg/dL B, B E LT KU B E R 5 = 1)
fLE, W 4, HR4E RCS MR ARER 825 50 R 3 3
5y, IR Z A8 5 Cox [nIABLAIASG K5 6 1) HR {H.,
M IIKE KV <107 mg/dL i A 7K P 435 hn— A~
Y7, XN HR K 0. 947 (95% CI: 0. 896 ~
1.000,P <0.05) , W1 4, A M pE T3 hn—4~
AR FE TR PR LY 5.3% . 24 107 mg/dL < IfiL 4
IKF-<242 mg/dL B, A KT B3 I — A~ B4, X
Wi HR i 1. 010 (95% CI: 1.002 ~1.017,P <
0.05) , ULl 4, 2= B I K SF- B3 15 in—A~ 2067, SE T
WKEHG A1, 0% o FEPUA DS fAidirh, 555 1 41
B HR 4 I AARRARAR, WL S BE T XU B ey , HR
{4 2.852 (95% CI: 1.431 ~5.684,P <0.05) , %
24 17K - =9. 56 mmol/L B ACS H3% 90 d 3BT
SRR e e, LR 3

WARLSSEESEAGE 2024 4F £330 % fE6 M)

A5 A BE MBEZKS-5 90 d FET- 38 2Z 7] 1Y
M X RIEAT 20T, APEAS ) A% A ok
ANPEHE PR X 1 5N AR A B s 5 T A
BB K Ao ME 5 90 d BB TS A X R N &Y,
7R R AR KOE 530 T3 22 8] () R AE AR R b
TG ERE,UHE S0 UL FEF ., SRR
F R, AR R B B K 5 50T R 2 ] Y
KRR, WLIE 6,

5 Y

BOAMFER T ABEMREKES ACS B34
TG Z A5G 3R A0 T A B R BE 4 22 7 AN [+
A BE R4 07 28, iR o 4 G Fr AN A, HLX
SERIF 5 IR AR 22K EBRTT A K5 ACS i/
F UG M AR S22 RS i RCS
KB K 50T R 2 (B 7 7 i AR LR PR AR G,
24\ B MM A 7K S 247107 mg/dL (5. 94 mmol/L) B, 3F
T B o 3T A B I 4 DU 43057 B A 740 4
LA Cox [MIF4MHT /R, 5 K F4EF26 1 4
DU 435 B R R EL A, BB /K AR T4 3 4 41
SR X ACS BE W AR AR B, AR
W& RN B AN R BE PRA AO AN ) 20 )25 R T I B K- 5
ACS A SET- R Z [ KB AY5R B . X XF 58 3% ACS
SR 1 IR 7K 745 B R I S TS AR B
o

ACS 25| ZHLR I 2 43 I I, 30— &R
IR FIRER HE ERER B s E A
KB 2 WA 12 I e R S A AR I
3, T s 00 6 1 5% 2% 43 8 I 3R i v ot KT R
G FEUMBE KT TR o W5 R s SO it & 5 i
HOFTERR S RACPUS R S B i D AE AN 4, X Lt
SRR ACS BPBEA 58 i — 20 s, B 7K P
Wi i — 2 TR TE ORI R A

*3 TR ACS B4 2T NG Cox B A44

s A < 5. 89mmol/ L< fn# <7.28mmol/L 7.28mmol/ L< fn % <9. 56mmol/L fodE = 9.56 mmol/L
5. 89mmol/ L. HR(95%CI) P1a HR(95%CI) P1a HR(95% CI ) P&
30d so= X
RAE A% 2.3 (0.976,5.615)  0.057 4.091 (1.787,9.365) < 0.001  7.840 (3.561,17.260) < 0.001
AR IE P e 1.545 (0.613,3.8%4) 0.357 2.600 (1.069,6.321) 0.035 4.543 (1.879,10.988) < 0.001
90d 5L X e
FARE A% 180 (0.9173.5%6)  0.08 279 (1.476,5.273)  0.002 5.074 (2.788,9.235) < 0.001
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