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Abstract

Objective: To identify the independent risk factors of in-hospital death in patients with septic shock,
explore the impact of early different blood glucose levels on their clinical characteristics and progno-
sis, and analyze the differential effect of insulin intervention in patients with and without diabetes,
so as to provide a theoretical basis for precise blood glucose management. Methods: A retrospective
cohort study was conducted in 312 patients with septic shock, who were divided into two groups
according to 24-hour average blood glucose < 8 mmol/L. Combined with the stratification of diabe-
tes history, the risk factors and the effect of insulin intervention were analyzed by multivariate lo-
gistic regression. Results: Mechanical ventilation, elevated 24-hour lactate and decreased lactate
clearance rate were independent risk factors for in-hospital death (P < 0.05); 24-hour mean blood
glucose was not an independent predictor. Insulin therapy was the protective factor in non-diabetic
patients (OR = 0.326, P = 0.030); Insulin use in diabetic patients increased the risk of death (OR =
4.041, P = 0.003), and hypoglycemia was the strongest risk factor (OR = 15.194, P < 0.001). Conclu-
sion: Glycemic management in patients with septic shock should be guided by stratification based
on diabetes history: non-diabetic patients may benefit from active glucose control, while diabetic
patients should prioritize hypoglycemia prevention, with individualized and intensified monitoring
being more critical than a single glucose target.

Keywords

Glycemic Variability, Septic Shock, Prognosis

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 3]

JHR B A SR 5| R G B R T B S B A i AR B Th BB RS, e I AR o 7 B R DL L X
TEA IR, RIUNFFAC ML, 75 M TS24 FE- P8k E > 65 mmHg H ML FL.#E >2 mmol/L.
BRI NELL) 4900 13, BET 1100 15, (EREE#E KAZE 3%~9%, FET-E 30%~50%, FIAFTn] F%
£ 10%~20% [1]. ZHFN RPAR N E G m AR REAR, BRy7 SR = X 10 B 22 o R EEE H B
IR W ELS R RTUG ARG, DRSS T 5 2R e 8 I R B 5 R0, e IR 18 2% ZE 3B A T2 X
B, Fir DA U 502 B VR T BRI [2]-[4] 0 AR REE MR o i £ WS 5 B SRS AAAE 530, AW 90 SCHF ™ %
F11l(4.4~6.1 mmol/L), JiF S KA IAS /s FCIG IR MBS RS HEFH i SE T2, AT HE B HEFE I T 22 7.8~10.0
mmol/L JFIE G AR MAE[S]o SRTT, MeEF AR vl B B 7, & M PR 5 PR S o I R 22 7
F, WP 2T BE S v IR TS IR R R BT A, IR HR R = 4y AL BRI R G M E AR [6]-[8]
AW FEAL I [ B A A, B R EE R e AR B AR T SR R R, SRR M, IR AU RIS /K-
SRR TG RARAE V0 520 22 5 S 5 R VR YT FEAN IR B o R e, BB S ST T AN REAE (RS 40 4 1f
PR PRI, G IRIE HE BRI

2. BRI E
2.1. —fEE
ASHIFFC R Bl e U220 75 512, BRI BT ASBE 2017 4F 1 H 2 2025 4F 6 A MR F 22 HEREN

][l

i
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$% (Emergency Intensive Care Unit, EICU). HJiE i 47 % (Intensive Care Unit, ICU). AR} FIE 37 75 (Med-
ical Intensive Care Unit, MICU) H.i2 Wi A ik 55 AR o 1 25 28 I PR Bk o

2.1.1. ANEREE
(1) W AMEEMEIR . £FE 2016 IR ERAE AR FRAE IR oo i 35 [E B8 7 (Sepsis 3.0);
(2) MNEHE (TR > 18 ),
(3) APt 24 /N A 2 R IR RCH ;
(4) ICU Va7 IS [a] > 24 /NS

2.1.2. HEBRERE
(1) g <18 &
(2) ICU iBJT IR [A] < 24 /N5
() TABIEHEA LR

2.2. MEIEIR

2.2.1. BEHE
B P SRR R S . MR JEARE RS — R, [FIRSEENAE ICU AR AR R V65 7 15 it
BLFE LA RS2 A . ML R . ESE B E B ACIA T (CRRT)

2.2.2. IEPRSEIEE BRI R IBHR

AW FOCRFEMREE AR S BN ICU JE IR SEIG = A8 bR, GRG0 B4R, PR ge i Ik B4 A
HNHE . MLEA. M), 1IEBEMIAE(PT. APTT. INR. D-5K). FFIhRe(RHL R . BH/AE
A BIhRE(ULET. eGFR) M AAEFRFR(PCT, CRP). [AHFiCRAN ICU B 24 /NI (L& & TE 25 W07
53(VISmax24h), FFARHEEDZ Je 24 /N FLER KPS FLERTE BR A o WFFCICER 7 NBE 24 /NI A AR/ )
WA, (RIFIRREA B AR PR AL e B 1 24 AN/ R IR RS, DR D J B 1) 8, SR FH 24 /BT
A I35 MUHE (GIuTW) JE TSR AR 5 SR 48, APl OB ) S AR A R AR T o R B 3 T T4 — R A &
kRN R =TT tHE AR R
IfIUKEAEL < s [R] AT )

20 NS5 = e

] HAERA S — LacTo _LacT24 0
FURIE PR R = | ——2[x100%
Lacy,

IR 2

\/7])]_\‘ X ) —
MR A (m%%mg

jxlOO%

2.2.3. BEETS
KEN ICU W [ 2 A 2L 512 M {8 5 PF 2 (Acute Physiology and Chronic Health Evaluation II, APACHE
I1). SOFA 5 A% 75 53k 17 (Glasgow Coma Scale, GCS) 1AL F 0 1™ L FE 1 7 4 By B A AR %

2.24. (ERRBFETTER
ICU R77 R A AL AEBER KL ZiRFRs R RISt 2

23. Gt ot
KM SPSS30.0 7#fre IEAVEARSS S, HHEM t K. IFS BB R IR . PIMERBSETNE
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B, 1P IMHE(8 mmol/L FHHE) KA IR sy E . B EH P <0.05 BRI Z K E Logistic [114,
HAHT AR M ARIGRESE KR P<0.05 G4iH5E L.

3. 58
3.1. FTEEEERAEE—RER LR

AT 312 BIREFHER w8, FET-4 110 B, 054 202 f1. PAEERERE. ICU G977 R
. WUME S5 CRRT i fH# . APACHEIL. SOFA. GCS 145+ VISmax24h. 24 /N FLEE /KT K FLERTE
FRR G HEREEP <0.05). 24 /NEFMpE. (KIMFELF . CRP. PCT M MPFEERELEZEZEREP >
0.05) (% 1)-

Table 1. The comparison of general information between hospital survivors with non-survivor

1 ATESHFEEBERERBIXEE

A BT (n = 110) ATEH (n = 202) P{A
FHE(%) 72 (65.4) 128 (63.3) 0.713

g, ¥ 63.26 £ 16.826 62.63 + 13.335 0.26
{ERBERE(CR) 5(3,14) 13 (7,21.3) <0.001
ICU ¥897 RE(K) 5, 14) 9 (5, 18) <0.001
HLBE S (N 100 (43.8, 312) 156.5 (21.8, 309.8) 0.644
PLIRIE (%) 106 (96.3) 155 (76.7) <0.001
CRRT (%) 62 (56.3) 78 (38.6) 0.003
APACHE 1I ¥4y 25.547.9 22.847.1 <0.001
SOFA 4> 13 (10, 15) 11 (9, 14) 0.002
GCS ¥4 6 (3, 10) 9 (6, 15) <0.001

BE IR (%) 28 (25.4) 71 (30.1) 0.375

) LA M 2R 250 %) 95 (86.3) 165 (81.6) 0.289
VISmax24h 64 (33, 160) 41 (25.5, 85.5) <0.001

% FLER (mmol/L) 4.1(2.4,7.8) 3.6 (2.7, 6.5) 0.879
24 /NBT LR (mmol/L) 4(2.3,8) 2.3(1.5,3.7) <0.001
24 /N FLIRRIE 5 3 (%) —5.4(-109.7, 44.9) 39.6 (10.3, 61.5) <0.001
24 /NiFF3 I BE (mmol/L) 8.9(7.3,11.1) 8.7(7.2,11.2) 0.929
B AR 7 (%) 21.9(13.7,32.9) 21.9(13.9, 30.8) 0.718

Jik 5 2R AL (%) 41(37.2) 78 (38.6) 0.816

R ILBE & AE (%) 17 (15.4) 32 (15.8) 0.928
C-R M4 H(mg/L) 87.32 (26.3, 184.1) 125.7 (56.6, 190.2) 0.178
FIANA T £ (< 10°/L) 11.4 (7.9, 20) 12.5(6.7,17.7) 0.843

FR R B 248 0 (< 10%/1) 10 (6.1, 16.8) 10.6 (6.1, 16.1) 0.76
Tk EEL 4T it 465 6 50 (< 109/L) 0.6 (0.4, 1.3) 0.7 (0.4, 1.3) 0.79
4T F(g/L) 105 (77, 127) 112 (91.8, 133) 0.064
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I /MR (% 10%/L)
HEH(gL)
P45 22 J5 (ng/L)
SBHAT 2 (umol/L)
HFEEE, UL
WHE N, UL
JULF (umol/L)
¢GFR, ml/(min-1.73 m?)
PT, S
BrpritE il b2
APTT, S

D-— R4k

114.5 (48, 186.25)
29.1(25.1,33.1)
10.1 (2.2, 30.3)
22.2(12.4,47.3)
42.3(27,135.3)
69.5 (38.2,221.3)
124.1 (82, 255.6)
47.5 (21, 81.3)
16.9 (15.1, 22.0)
1.4 (1.2, 1.9)
46.4 (38.3,57.2)
4.2(2.1,10.8)

127.5 (54.8, 194.3)
30.2 (25.9, 35.5)
14.6 (3.0, 50)
22.9 (14.9, 36.6)
42.5(23,117.5)
64 (35,210.8)
139.2 (84.6, 237.5)
48 (24, 78)
17.1 (15.2, 20.0)
1.4 (1.2, 1.7)
43.7(38.1,51.8)
52(2.3,11.3)

0.366
0.135
0.054
0.976
0.546
0.585
0.809
0.906
0.604
0.667
0.169
0.479

E: P<0.05 NEREFGIT¥E L.

3.2. BEERETRROSERS

ZN& Logistic [0 H Eor, HUBGEES(OR = 4.848). 24 /N FLEZ(OR = 1.081)/ & k& AR 70
TR G IR 2, T ICU Bt REU(OR = 0.976)F1 24 /NI FLERIG B 2 (OR = 0.994) 2 HARS K 2 (¥

P<0.05) (3% 2).

Table 2. Multivariate analysis of predictive factors for hospitalization mortality of the whole participants

=2 BEERRECRERNSERSH

s OR 1#(95% CI) Pl

CRRT (%) 1.097 (0.596~2.021) 0.765
HLIRIE (%) 4.848 (1.516~15.501) 0.008
GCS W4 0.914 (0.835~1.001) 0.052
SOFA 4> 0.969 (0.873~1.076) 0.554
APACHE Il 43 0.989 (0.937~1.044) 0.686
24 /NI FLE R 2 0.994 (0.99~0.998) 0.002
ICU {EFif & 0.976 (0.953~0.999) 0.043
24 /NI FLIR 1.081 (1.002~1.166) 0.045

E: P<0.05 NEREFGIT¥E L.

3.3. MEEEFHEKMPERFHEE—RIEIRLLR

DA 24 h ~FIMLBE 8 mmol/L S 7, #4384 A U =i A B R 20 (124 491)) 5 2.2 i 2H. (188 i) . P4
fE CRRT e, BEPRMT S MUBEAS S R, RS R e L AR I e A e T 22 TS = F b (i 9 24
M. B BEESERIE. IBZLER . JUURE. BEMLDIRESE) )7 1 2 57 B (P < 0.05) . MUHH 5 35 T sy e B 31 9%
15 FHZ(61.7% vs 2.4%) M MBS 5 R 0(24.1% vs 20.7%) 5 &, AEAR MR A& A2 R T AIK(5.8% vs 30.6%) (5 3).
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Table 3. Comparison of general data between the non-hyperglycemia group and the hyperglycemia group

3. MAEERERMEERFEH—ARFIRELR

B3 IMHE IEH (n = 124) I % 57 (n = 188) P18

BA%(%) 86 (69.3) 114 (60.6) 0.116
() 65 (52.3,74) 63 (53.3,71.8) 0.756
fEBERECR) 9 (4,17.8) 11.5 (4,22) 0.184

ICU 897 RE(R) 7 (4, 14) 9 (4, 18) 0.133
{EBEAET (%) 45 (36.2) 65 (34.5) 0.756
GBS (M) 121 (45, 288.8) 144 (40.3, 312) 0.561
HLIE < (%) 104 (83.8) 157 (83.5) 0.933
CRRT (%) 65 (52.4) 75 (39.8) 0.029
APACHE I 5> 24 (17.3, 29) 24 (18,29) 0.847
SOFA ¥4y 12 (9.3, 16) 11.5 (9, 14) 0.071

GCS V¥4 9 (6, 15) 9 (6, 15) 0.441
T PRI (%) 14 (11.2) 74 (39.8) <0.001
JLZRI 250 %) 100 (80.6) 160 (85.1) 0.301
VISmax24h 42.4(26.7, 89.3) 55.9 (30, 108.8) 0.428

% FLER (mmol/L) 4.4(2.6,8.1) 3.4(2.5,5.9) 0.069
24 /N LR (mmol/L) 3.2(1.8,5.9) 2.5(1.7,4.5) 0.053

24 /NI FLBRIE R F (%) 25.7(-21.6, 58.9) 31 (-12.7,57.4) 0.7
IS S 20.7 (13.3, 29) 24.1 (14, 32.9) 0.019
Ji 5 R AL FH (%) 3(2.4) 116 (61.7) <0.001
IR R A2 (%) 38 (30.6) 11 (5.8) <0.001
C-R M. H(mg/L) 115.7 (40.2, 188) 126 (48.6, 186.3) 0.936
E AT 3 (<10°/1) 10.3 (5.7, 15.6) 13.2 (8.3, 20.7) <0.001
PP 4 Ff 248 5 £ (< 1 0%/1) 8.5(4.8,14.1) 11.6 (6.7, 17.7) <0.001
PR B P % (< 109/ 0.6 (0.3, 1.3) 0.7 (0.4, 1.3) 0.362
ML E A (g/L) 105.6 £35.9 113+£29.3 0.118
IR (< 10%/L) 95.5 (42.3, 174) 135 (59.8, 200) 0.006
H&EA(L) 293+7.6 315+97 0.055

P40 35 iR (g/L) 20.6 (5.8, 50) 7.4 (2.2, 34) 0.002
SBLTE (umol/L) 26 (14.9,51.9) 21.2(14,32.3) 0.031
BNFEEN, UL 44.5 (20.8, 196.3) 41.5(23.8,107) 0.58
BEFEE N, UL 71 (41.3, 407.9) 64.7 (34.7,189.2) 0.048
JULEF (umol/L) 157.7 (92.3, 310) 117.9 (79.5, 215.4) 0.002
eGFR, ml/(min-1.73 m?) 34.5(18,72.8) 16.4 (15, 19.3) 0.003
PT, S 17.9 (15.8,22.1) 1.3 (1.2, 1.6) <0.001
BrbriEELL LE 2 1.5(1.3,1.9) 42.6 (37.1,49.7) 0.001
APTT, S 48.6 (41.5,61.5) 42(2.1,9.8) <0.001

D- R4k 5.9(2.6,13.3) 3.6 (6.9) 0.036

H: P<0.05 NZERBAGHAE L.
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3.4. MPBEFHASMEREHLHER Logistic YIS

Z K% Logistic [HVA20 1 &R, B Z A4 (OR = 0.005) FHIULEF(OR = 0.996) /2 i E AR 70 55 35 1M bk
BHIR R, R IMRE & £ (OR = 15.194) 2 HA 7GR (3 P < 0.05) (32 4).
Table 4. Multivariate logistic regression analysis of the group with normal blood glucose and the group with elevated blood

glucose

4. MPEFESMESEHRSEZE logistic BV

AR HE OR 1E(95% CI) PiH
“ER KR 1.007 (0.989~1.026) 0.456
CRRT 1.21 (0.588~2.488) 0.604
Jik B IR AE 0.005 (0.001~0.031) <0.001
I AR S P 0.988 (0.948~1.029) 0.549
HH A B 15.194 (3.332~69.282) <0.001
Skl ok 1.04 (0.999~1.083) 0.058
MR 0.999 (0.995~1.003) 0.709
22 Y 0.993 (0.984~1.002) 0.133
JULEF 0.996 (0.994~0.999) 0.005
eGFR 1.001 (0.993~1.009) 0.84
PT 1.027 (0.988~1.067) 0.183

H: P<0.05 AEFEEGHEE L.

3.5. MEERPEPFERDRFAENTREWERSH

R HE— D PP Al RS 5 R A A X — R IT 7 2O IR S R MR T R TS RS, A TR
2V L% 2 IR 5 R VRT3 T 2 K3 Logistic [F1VH 2047 . 45 B 5%, #IAFLER /K F-(OR = 1.200, 95%
CI: 1.082~1.330, P < 0.001) 5 L ¥#AF 5 2 H(OR = 0.839, 95% CI: 0.797~0.884, P < 0.001):2 521 T J5 ) &k 3%
FHRE 2 (L 5).

Table 5. Analysis of prognostic factors of continuous insulin pump infusion in patients with abnormal blood glucose

5. MESSEPFERBERMEINTAEZWEZIN

A OR 1E(95% CI) PiH
FLEZ Oh 1.2 (1.082~1.33) <0.001
A AR 5 0.839 (0.797~0.884) <0.001
BHHA 1 (0.999~1.001) 0.79
PR 1 (1~1.001) 0.488

H: P<0.05 AEFEEGHEE L.

3.6. BERRFASIERERFARSERTBETRLER

PEERIB 2, 24 h SEHMLBE(OR = 0.763) 5 eGFR (OR = 1.012) 2 -4 R 25, 1 i 24218 Fl(OR = 4.041)
HINBET B (F 6); 2R MR & 4 RIE 25.8%, £ RAET IS RKIEG 4~8 /N 1K 5 & 22 18
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Doy, B PRI AR T B R AR R 2 12 N SR o O fE B R R (OR = 0.195) (% 7),
BEPRIFG LA, MAP (OR =0.972)2& A7 AR K F (€ 8), MAP>65 mmHg 208 5 5 2% . 28 E 5 %t MR b
TE P 20 A 3 e S AN

Table 6. Comparison of prognosis between diabetic and non-diabetic patients with septic shock

6. PERKIRESIEMERRAERS TR BETEER

A OR 1{f(95% CT) PE
P34 ML bE 0.763 (0.646~0.903) 0.002

I HE AR 0.988 (0.962~1.016) 0.406
JEE BRI 4.041 (1.617~10.095) 0.003
BIEAR 1.004 (0.997~1.011) 0.276
eGFR 1.012 (1.002~1.021) 0.016

E: P<0.05 NEFEGGIAEL

Table 7. Analysis of prognostic factors of insulin pump use in patients with diabetic septic shock

*® 7. BIREERESER T B ERBERERIEFWE RS

A OR 1K (95% CI) PH
{EFEsbT: 0.239 (0.08~0.712) 0.01
HH ARG A 0.195 (0.046~0.837) 0.028

CRRT 0.325 (0.088~1.202) 0.092
MmerE A 0.974 (0.954~0.994) 0.012
PT 1.073 (0.991~1.163) 0.084

H: P<0.05 AEFEEGHEE L.

Table 8. Analysis of prognostic factors of insulin pump use in patients with septic shock in non-diabetic group

= 8. EERRERSUERE R ERBERERAMEZWER S

A OR 1E(95% CI) PMA
MAP 0.972 (0.955~0.99) 0.002
1 4 e 3 0.877 (0.719~1.069) 0.195
rh kL & X 2 1.109 (0.897~1.371) 0.339
RNy 74 0.999 (0.995~1.003) 0.645
P45 2 I 1(0.99~1.01) 0.992
APTT 1.025 (0.998~1.052) 0.072
H: P<0.05 AZERAH ST HE L

4. g

AHIEFEIRVT T 5 T B AR A0 R 25 1 PR o S5 3 T A sl B i i R T 22 A kv . 2 RIE R1A
SHTEN, HUMGES(OR =4.848) # =i 24 /N FLER /K F-(OR = 1.081) & A 1) 24 /NisF FLIRTE B 2 (OR
=0.994)/& EEBEAC T ML R R . HLOE AR G B ArE, HIFRESA G WrThE
JE L EE JRE S N T AT T KR [9] [10]0 FLER /K B3 b 20 U B 2 S e T AL 2 5 B AR e 15 0
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S VAL TS ) RS AR AR[11]-[13].

AT TEHNBE 24 /NI AP35 fOHE RSP 3R S ST R BE T TR B . 43 4T 5 A SCHERAF(E 22 57 1)
JEF T REELAE: SRS 2 2 fa EERAS TR SR, AR EEBUEE R AH T 40 i pE (R,
IR 38 B T BEXT PG S BE K [14]; fEZ R, MR IE T AR Hlblos iR R G, pE
PIBSTAE BB R IS5 . tbAh, HAR—DZ FuOaF s, & b5 0T 28 A A O A AE JERE PR s 2
FHAELE15]0 R IUREA(E RS, FRIBE T, {H = MRS A B ) 98 RE S8 558 L A A0 AN 28 200, I R o
s o 2 B .

TEARBE PRI 3 R, BRI 3R TR L 35 (AR 37 /E FH (OR = 0.326),  FLHLITE T-A 2tz il Rk
PR R, IR S ] S AW 3R AL 16] [17]. 4R, TEAHRERM I EE T, BRERMEH RS0
RS i 25 38 N AH G (OR = 4.041) o TR NS0 BT A IR 5 AR IUNE S A2 A2 1228 3 i (P M S 6 R 3R (OR = 15.194)
FHOX —Z T A% O U TE T AR BEIEREAN ) o W PR £ AT 18 s LW % ok 5 Th R 2 HUIR A
AR LRI IESS, RS R ia T AT s R AR MBE [ 18] [19]. AHIF 7T ool JR 78 4 AR 8% % 2E %6 ik
25.8%. IRILBE AT S A Re B AL R AG . A2 X K LR AN J) 503, S8 B DhReiE i — k4T, HfE
FEE R mIFEA 5 [20] [21]. R, S eSS 5 R A Ik T3t 1) P SR s IR W e

EARERRE, AR AAE— N E R B RIILRGE 3): MU 2 35 Tt 2H 00 Jk 5% 2= i 2 i
v T U TE R 20, E A o 2 A 05 A HAIG(5.8% vs 30.6%) . R B, XA T4Rom g i A R ki
AT FRER. M, X—ZR1 a0 5elemcs B ERMIGRESR. Ek, Erlaexm 7 ma s
FE MR WS AT AN E s B BB RS BB T REIE “ bl ” X — B EoR (s Sz 7
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