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[Abstract] Objective To investigate the relationship between dynamic blood glucose trajectories
within 7 days of intensive care unit (ICU) admission and the risks of death and hypoglycemia in patients with
sepsis. Methods Based on data from the Medical Information Mart for Intensive Care- [V (MIMIC-1V), adult patients
with sepsis who had at least one blood glucose measurement per day within 7 days of ICU admission were selected as
study subjects. Group-based trajectory modeling (GBTM) was used to analyze blood glucose trajectories within 7 days
of ICU admission and determine the optimal number of subgroups. General patient information (gender, age, race, ICU
type), disease status (disease severity scores, comorbidities), and monitoring, laboratory parameters, and treatments
during the first 24 hours of ICU admission were collected. The primary outcome was the 28-day cumulative survival rate.
Secondary outcomes included the 1-year cumulative survival rate, in-hospital mortality, ICU mortality, and the incidence
of hypoglycemia. The clinical characteristics of patients with different glucose trajectories were analyzed. Kaplan-Meier
survival curve was used to analyze the relationship between glucose trajectories and 28-day and 1-year cumulative
survival. Multivariate Logistic regression analysis or Firth regression analysis was employed to explore the relationship
between glucose trajectories and in-hospital death, ICU death, and the occurrence of hypoglycemia within 7 days of ICU
admission. Results A total of 8 923 patients were finally enrolled, with 5274 males (59.11%) and 3 649 females
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(40.89%), and the age was 68 (57, 78) years. Based on GBTM analysis and clinical relevance, three glucose trajectory
groups were ultimately identified. According to the dynamic blood glucose changes within 7 days of ICU admission: the
sustained high-level group included 2 009 patients, characterized by persistent blood glucose levels of 10.0-11.1 mmol/L
(180-200 mg/dL); the moderate-level group included 3 631 patients, characterized by persistent blood glucose levels of
7.2-8.0 mmol/L (130-145 mg/dL); the normal low-limit group included 3 283 patients, characterized by persistent blood
glucose levels of 5.6-6.7 mmol/L. (100-120 mg/dL). Analysis of clinical characteristics showed that as blood glucose
levels increased, the proportion of patients with comorbid type 2 diabetes mellitus, blood lactic acid (Lac) levels, blood
urea nitrogen (BUN) levels, and the proportion of using vasopressors increased gradually (all P<0.05). Kaplan-Meier
survival curve showed that for both 28-day and 1-year survival, the cumulative survival rate was lowest in the sustained
high-level group and highest in the normal low-limit group (28-day Log-rank test: y °=105.950, P<0.001; I-year
Log-rank test: y *=62.186, P<0.001). Multivariate Logistic regression analysis, after adjusting for relevant variables,
revealed that as blood glucose levels increased, in-hospital mortality and ICU mortality gradually rised [in-hospital
mortality rates for the normal low-limit, moderate-level, and sustained high-level groups were 10.66% (350/3 283),
14.51% (527/3 631), and 20.01% (402/2 009), respectively; ICU mortality rates were 7.46% (245/3 283), 10.80%
(392/3 631), and 16.38% (329/2 009), respectively]. Using the sustained high-level group as reference, the in-hospital
mortality and ICU mortality in the moderate-level and normal low-limit groups were reduced [in-hospital mortality: odds
ratio (OR) and 95% confidence intervals (95%CI) were 0.677 (0.574-0.799) and 0.467 (0.385-0.557), respectively;
ICU mortality: the OR and 95%CI were 0.627 (0.524—0.751) and 0.390 (0.316-0.480), respectively; all P<0.001]. Only
4 cases of hypoglycemia occurred in the entire cohort: 3 in the moderate-level group and 1 in the normal low-limit group.
Firth regression analysis showed that there was no statistically significant difference in the incidence of hypoglycemia
within 7 days of ICU admission among the different glucose trajectory groups. Conclusions Post-ICU admission
blood glucose trajectory is closely associated with prognosis in patients with sepsis, with the highest mortality observed
in patients with sustained hyperglycemia. Mortality gradually decreased as blood glucose levels decreased; maintaining
blood glucose at a lower level of 5.6-6.7 mmol/L. (100-120 mg/dL) was associated with the lowest mortality without
increasing the risk of hypoglycemia.
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95%CIL) 30 ; W RAESE Logistic [01IHAE FH , W%
Firth AT #030KiME o (IR 0.05.
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(130 ~ 145 mg/dL) NHFAE , TE 5 ARBR A LB KPR 4ERRE 5.6 ~ 6.7 mmol/L (100 ~ 120 mg/dL) MAFAE ; ICU N TERE WSS 57, CICU ALyl
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FRIIE 5 ICU S EAE W dr s b
B 2 R[S A e R B A 1CU 7 d PYIRUREAE fhs 3

2.3 B S R EEAE R 28 d S 1 4E RBUEfER
[ CF : Kaplan-Meier 22474k s (E 3), TTit 2
28 d i 1 AR LI EE Ko R AR AR,
IEFARRRA BRA AR RS, 3 AR Aa 5%t
R P<0.05), SRHZHEZE Cox Hf XU 115
BRI IEIR AR R 5, A SR ok A AR

2.4 MOBERLIE 5 MR S BE N S ICU BET /Y ¢
F(F3~4) . K48 VIF<5, JRANFIEL L
e, FIHFLR R Logistic [BHH 34T 15 2R K IERIAY,
PR ZR 530 P<0.05 28 9 A Z A 2 Logistic [7]
VA AT B ERAY, 45 5 BoR , BOE RS MR iE &
FBEN M ICU Ja R 35 LA IE B ARBR 4L JAIG, &K
LRI, FFEk K- e (¥ P<0.05),

R2 AEMEEHITARSESRSEN ICU £ 11 24 h M3EHR . S0 =I5 R IR1ELLE:

XN

LR K2

& KP4

IE AR

L2 (8923 fil) (2,009 ) (3631 1) (3283 1) SWREE i
AR
HR (YK /min, x +s) 86.7+15.8 87.3+15.8 86.7+15.8 86.3+15.7 F=2.633 0.072
SBP ([ mmHg, M(Q,, ;)] 113 (106, 124) 114 (106, 124) 114 (106, 125) 113(105,123) H=18.895  <0.001
DBP [ mmHg, M (Q,, Q)] 60(54,67) 60(54,67) 60 (54, 67) 60(55,67) H=0.172 0.918
RR (W% /min, M(Q,, Q;)) 19(17,22) 19(17,22) 19(17,22) 19(17,22) H=0.342 0.843
Wik c, M(Q,, Q;)) 36.9(36.6,37.2)  36.9(36.6,37.2)  36.9(36.6,37.3) 36.8(36.6,37.2)  H=20.625 <0.001
JRAE: (mL, M(Q,, Q5)) 1605(986,2430) 1613(965,2440) 1615(1005,2450) 1590(980,2410) H=0511 0.775
SR E AR
pHIE(M(Q,, Q) 7.38(7.33,7.42)  7.38(7.33,7.41) 7.38(7.33,7.42) 738(7.34,7.42)  H=6.930 0.031
Lac [ mmol/L, M (Q,, Q3)) 1.77(1.30,2.50) . 1.80(1.30,2.58) 1.78(1.30, 2.55) 1.73(1.27,245)  H=11.432 0.003
Sp0, (M (Q,, Q5)) 0.97(0.96,0.99)  0.97(0.96,0.99)  0.97(0.96, 0.99) 0.97(0.96,0.99)  H=2.897 0.235
BE (mmol/L, x+s) ~1.15+4.32 ~133+4.54 -1.15+4.29 ~1.04+421 F=2746 0.064
Hb(g/L,x+s) 9.91+42.12 10.00+2.10 9.88+2.12 9.90+2.13 F=2.005 0.135
WBC [ X10"/L, M(Q,, Q)] 11.9(8.7,15.8) 12.1(9.0, 16.3) 12.1(8.8,15.8) 11.6(8.5,15.5) H=15476  <0.001
PLT ([ X 10”/L, M(Q,, Q3)) 157(111,222) 159(114,224) 159 (111,222) 155(109, 219) H=1.817 0.403
RDW (%, M(Q,, Q)] 147(13.7,163)  14.6(13.6,16.1)  14.7(13.7,16.3) 14.7(13.7,16.3)  H=5.855 0.054
BUN [ mmol/L, M(Q,, 05)) 22(15,36) 23 (15, 40) 22(15,36) 21(14,34) H=28944 <0.001
SCr ([ pmol/L, M(Q,, 05)] 97.2(70.7, 150.3) 97.2(70.7,159.1)--97.2(70.7, 150.3)  97.2(70.7,141.4) H=10.671 0.005
Na'(mmol/L, x +5) 138.5+4.9 138.844.9 138.54+5.0 138.4+49 F=3.250 0.039
K" (mmol/L, M(Q;, 05)] 4.15(3.83,452)  420(3.87,457)  4.13(3.80,4.53) 4.15(3.80,450) H=16422 <0.001
Ca” [mmol/L, M(Q,,0,))  2.05(193,2.16) 2.05(1.93,2.17)  2.05(1.93,2.16) 2.03(1.93,2.15)  H=6.058 0.048
ClI' (mmol/L, x +5) 1049463 105.0+6.4 104.7+6.2 105.0+6.2 F=1.938 0.144
PT (s, M(Q,, Q)] 143(12.8,16.4) 143(12.8,163)  14.3(12.8,16.5) 14.3(12.9,16.5) H=0.760 0.684
APTT (s, M(Q,, Q3)) 31.5(27.7,39.2)  31.3(27.4,39.6)  31.6(27.7,39.5) 31.5(27.8,38.6)  H=1334 0.513
IRITHAE
MG (] (%)) 4497(50.40) 999 (49.73) 1859(51.20) 1639(49.92) x’ =1.588 0.452
b zi [ (%)) 7698 (86.27) 1748(87.01) 3082(84.88) 2 868(87.36) x’=10.135  0.006
RS (] (%)) 5345(59.90) 1308(65.11) 2276(62.68) 1761(53.64) x’=87.943 <0.001
MAEME259 (] (%)) 557(6.24) 145(7.22) 234(6.44) 178(5.42) x’'=129 0.026
CRRT (] (%)] 130(1.46) 33(1.64) 46(1.27) 51(1.55) X =1.609 0.447
Rk A 10765 10 420 10770 10930 He27378 0304

(mL, M(Q1, Q)]

(5949, 16 929)

(5800, 16 534)

(6 100,17 177)

(5895, 17 006)

TE s B Sk K P 4 DL M 35 2 4E 45 7E 10.0 ~ 11.1 mmol/L (180 ~ 200 me/dL) g ¥54E , o485 K - 2H A 1fi B 45 48 4E #5776 7.2 ~ 8.0 mmol/L
(130 ~ 145 mg/dL) ML, 1 F R BRLH DA B K PR 2L 4R 7E 5.6 ~ 6.7 mmol/L (100 ~ 120 mg/dL) NHFAE ; ICU N TEAE W B, HR M0,
SBP M4, DBP MEFKE, RR ISR, Lac FELER, SpO, Ikl A i A, BE S|4y, Hb MINLLE T, WBC R 44,
PLT /MR TEL, RDW R 2T MRS Fi 5 B, BUN AL PR 24, SCr R IRLULEF, PT Ak I B RS ), APTT 305 A0 2358 i 315 st ]

CRRT M2t B DERACIAYT 5 1 mmHg=0.133 kPa
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T s 5 2 2 AT 4 DA B R 2 4E 3R E 10.0 ~ 11.1 mmol/L (180 ~ 200 mg/dL) g SR AiF , v 45 7K S 25 LA i B 455 22 2 35 76 7.2 ~ 8.0 mmol/L
(130 ~ 145 mg/dL) HFAE , 1IE 3 MEFRH LUK PR 4ERRE 5.6 ~ 6.7 mmol/L (100 ~ 120 mg/dL) NEFHF 5 ICU SHEAE W% b

B3 AICU7d MNAIRIEELE RT3 28 d (A) B 1 4F (B) Kaplan-Meier £ /711 2k

x3 AEMBPITEKRSESERAETRK ICU ETHEEZMEEE Logistic BT

- BEFET
2051 i) JRAERE PO PR Z AR IE AR ZHZE R IERER
(% (B1)] OR 95%ClI PAE OR {8 95%CI P{E
Fgrk A 2009 20.01(402)
FRAEKE 4L 3631 14.51(527) 0.679 0.588 ~ 0.783 <0.001? 0.677 0.574 ~ 0.799 <0.001?2
IEHAIRBR AL 3283 10.66 (350) 0.477 0.408 ~0.557 <0.001? 0.467 0.385 ~ 0.557 <0.0012
0.703 0.608 ~ 0.812 <0.001" 0.696 0.591 ~ 0.818 <0.001"
. ICU 2T
21 51 i) JRAER PO AR AR 2N Z AL EAAY
L% (1)) OR {1 95%C1 P i OR 95%CI P
FrE K- 2009 16.38(329)
FRAEKE4 3631 10.80(392) 0.618 0.528 ~ 0.724 <0.001% 0.627 0.524 ~ 0.751 <0.001°
TEHRBREH 3283 7.46(245) 0.412 0.345 ~ 0.491 <0.001*" 0390 0.316 ~ 0.480 <0.001*"
0.666 0.563 ~ 0.787 <0.001" 0.655 0.543 ~ 0.789 <0.001"

T e 152 KO 2 LB A 22 4E R 7R 10.0~ 11,1 mmol/L (180 ~ 200 mg/dL) A F# 4, H 285 7K S 2H LA 1 Bl 4357 25 26 35 7F 7.2 ~ 8.0 mmol/L
(130 ~ 145 mg/dL) 4T, 1% EBR A LA B K FAR 2 HE7E 5.6 ~ 6.7 mmol/L (100 ~ 120 mg/dL) HEHE ; ICU SN ERE W0 B, OR NAEH L,
95%CI J3 95% BAFIX ] 5 * LIS ACE ARSI, P LTS S8 ; 28 FURFRTE I

2.5 IMOBEGE S MBERE B A ICU 7 d A=A
WERYOC R « TEPTA B3 L 4 91 A AR ops , Hor,
TSRO 3 ), TE R RPRZE 1 1], ZERIRrE S
IR A 2 2B R R O, A7 58 4243 5 )it 154
Logistic [FIHANIE H , B8O Firth [BE43 8T, 255 5
7, RS R 2 R 8K F-41 (OR=3.877,
95%CI Jj 0.376 ~ 521.000, P=0.294) Fl1F# KR 41
(OR=1.837,95%CI }J 0.098 ~ 268.000, P=0.697 ) J}f¢
BRI B I UM & 2B RS 25 S 38 e e i 24 8 35 D
HAEIKT-2H S 2 HR A, TE I PR A A (I i & 2
KU 22 5 [ o4t 122 8 L (OR=0.474, 95%CI 1y
0.046 ~ 2.881, P=0.426),
3 3 i

i R B T H AR U SR, H K S
WG EVIASE . AR GBTM WS T s i
FHAICU 7 d NI Sh A8 % SR fa i, 34 AN R &
JRINAE 434, 455 o, 6 A OB 5 i 7K 3128 i e

%, M AE AR B BE N L ICU 28 d K 1 4E TG ¥ 5L i i
0GR L AHE AT A 2 A AU

GBTM Je:—FP el RIS 205 1 HLL Bl 4 4,
T2 LD T B 53 BT 5 1%, 3 2 A AN [
WU iR 2 AL A R B i IS X 42, FEH
Sy EVREE RS . IR BV 2Bl AT B 4k
(AP , GBTM ) AN [R] AR [ 5 A 2 52 O8I 45080
BRI T X — & A At A . ARG R R
GBTM #R 1 T A £ 35 1 AR fh g

AWFFE IR, L R KV LR REAE S5 75 S I
KAAPET XU s H At P 20 o 5, 5 R M 9 4
FAL ', BRI, 5 Yatabe 25 110 B & AR, AW
HOBE B HITE 6.7 mmol/L (120 mg/dL) DL i, 48
W B HIAE 8.0 mmol/L(145 mg/dL) LA F B4R 25 5
K, I HR S8 AR A 4 & A KU . s Fr HmT R
JEA : —J2 Yatabe 25 ST b, SR 2R BT RTAN
A SCHR HR TS 18 ) U ) E B R B SRR
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AL 5 220 30 T 5 K S (10.0 ~ 11.1 mmol/L
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R B 5 2 OB R AR B AK (5.6 ~ 6.7 mmol/L
(100 ~ 120 mg/dL) J i FRFER AR , FLAHE A if A
RAIRGE o I 2 IR R M F A A E I ]
DXL T A , (AT FF RE RSP E R S IR AR R .
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BT/ MR R SCTE | BE AT 5 (RS IR AT < SRR 4
BT/ MR AR SCTE | BE AT s M IR S e, %S0
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