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ZH I £ = 141.3 mmol/L ZH i % & A= ZR U 2R B B 25 1 vy, AR RE TR BRI 15 %2 8 A2 3R 36.92% ., 40.88%
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[Abstract] Objective To explore the relationship between serum sodium level and the risk of delirium in
patients with sepsis. Methods Based on the Medical Information Mart for Intensive Care-IV (MIMIC-IV), adult
patients with sepsis in the intensive care unit (ICU) were enrolled. The serum sodium level prior to the onset of sepsis
during hospitalization was used as the exposure variable. Delirium was assessed using the ICU-confusion assessment
method (ICU-CAM) as the primary outcome. Patients were divided into delirium and non-delirium groups based on the
occurrence of delirium. The relationship between serum sodium level and delirium risk was described using restricted
cubic spline (RCS) to determine the optimal reference range for serum sodium. Logistic regression analysis was used to
evaluate the effect of blood sodium levels on delirium in sepsis patients. Subgroup analyses were performed to explore
potential interactions and further validate the robustness of the results. Receiver operator characteristic curve (ROC
curve) analysis was performed to assess the predictive value of serum sodium level for delirium occurrence in patients
with sepsis. Results A total of 13 889 patients with sepsis were included, of which 4 831 experienced delirium.
The maximum and mean serum sodium values were significantly higher in the delirium group compared to the non-
delirium group, while there were no statistically significant differences in terms of initial and minimum serum sodium

values between the two groups. Compared with the non-delirium group, the delirium group had a higher mortality and
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longer hospital stay. The RCS curve showed that a "U"-shaped relationship between serum sodium level and delirium
risk in patients with sepsis, with the optimal reference range for average serum sodium was 135.3-141.3 mmol/L.
Group based on this reference range, compared to the group with 135.3 mmol/LL < serum sodium < 141.3 mmol/L, the
delirium incidence and mortality were significantly higher, and the hospital stay was longer in the groups with serum
sodium < 135.3 mmol/L. and serum sodium = 141.3 mmol/L [delirium incidence: 36.92%, 40.88% vs. 31.22%; 28-day
mortality: 23.08%, 20.15% vs. 13.39%; 90-day mortality: 30.75%, 24.81% vs. 18.26%; in-hospital mortality: 19.53%,
17.48% vs. 11.61%; ICU mortality: 14.35%, 14.05% vs. 9.00%; hospital length of stay (days): 10.1 (6.1, 17.7), 9.4 (5.4,
17.0) vs. 8.9 (5.5, 15.4), length of ICU stay (days): 3.7 (2.1, 7.1), 4.0 (2.1, 8.9) vs. 3.2 (1.9, 6.8); all P < 0.01]. Logistic
regression analysis showed that, in the initial model and each factor-adjusted models, compared to the reference group
with 135.3 mmol/L < serum sodium < 141.3 mmol/L, serum sodium < 135.3 mmol/L increased the risk of delirium
in septic patients by 21% to 29% [odds ratio (OR) was 1.21-1.29, all P < 0.01], while serum sodium = 141.3 mmol/L
increased the delirium risk by 28%-52% (OR was 1.28-1.52, all P < 0.01). Subgroup analyses based on gender, age,
race, diuretic use, and sequential organ failure assessment (SOFA) score revealed there was no significant interactions
between subgroup variables and serum sodium, and the results supported that both serum sodium < 135.3 mmol/L. and
serum sodium = 141.3 mmol/LL were risk factors for deliriumin septiépatients. ROC curve analysis showed that the
area under the curve (AUC) for predicting delirium in‘septic patients based on serum sodium was 0.614, with a cut-off
value of 139.5 mmol/L yielding a specificity of 67.5% and sensitivity of 50.9%. Cenclusions The risk of delirium
in patients with sepsis is associated with serum'sodium level in a "U"<shaped mannper. Both high and low serum sodium
levels are associated with increased riskiof delirium, higher all-cause mortality,and prolongedshospital stays in patients
with sepsis. Abnormal serum sodium levels may havepredictive value for sepsis=associated delirium and could serve as
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an early biomarker for identifying/delirium in septic patients, although furthérwalidation is needed.
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_ e E[7e87i | EEA iy’ ~ 2 JeiEzd TR /Ul
Hh7 " op ||t i e Pl
(n=13889) (n=9058) (n=4831) UfH (n=13889) (n=9058) (n=4831) y’fH
A (%, xts) 650211630 65.14+1629 648141631  1.106  0.269 | [ AriAfE
B (%)) 8232(59.27) 5420(59.84) 2812(5821) 3464 0.063 || KR (C,x+s) 37.96+0.58 36.90+0.58 37.07+0.58 -16.461 <0.001
. 3(67. 5(56. 315 <0. I AT (YR /min,
HAAH] (%)) 8828(63.56) 6083(67.16) 2745(56.82) 145.315 <0.001 ?_)Ké%ﬁ}:(wmm T G SR e <
BMI ( kg/m’, 27.56 27.52 27.64 xts)
-3295  0.001 L
M0, 00)) (25.41,30.60) (25.51,30.08) (25.23,31.56) DR OK /min, x+s) 86.86+15.66 86.12+15.29 87.61+16.28 -5.341 <0.001
AIHE (4 (%)) Sp0, (M(Q1, Q)] 0.97 0.97 0.97
N -3.641 <0.001
JiiEi3E 1502(10.81)  730( 806)  72(15.98) 204.955 <0.001 (0.96,0.98) (0.96,0.98) (0.96,0.99)
figi th 1M 509( 3.66) 212( 234) 297( 6.15) 129362 <0.001 || “FHEIHkIE (mmHg,
e Z 78.63+12.29 7827+12.13 79.30+12.57 -4.682 <0.001
AMEIKEAME 4204(3027) 2996(33.08) 1208(25.01) 97.227 <0.001 xts)
DI 3685(26.53) 2312(25.52) 1373(2842) 13558 <0.001 | [R5k T3 (4l (%))
I 6020(4334) 4016(4434) 2004(4148) 10453 0.0k | HAIHLIGES, 6690(48.17) 3719(41.06) 2971(61.50) 527.287 <0.001
R 4199(30.23) 2736(3021) 1463(30.28) 0000 0924 || & IEHEZ 3507(25.25) 1894(20.91) 1613(33.39) 259.939 <0.001
D 4224(3041) 2704(29.85) 1520(31.46)7 3.866  0.049-t=Bikmts 1680(12.10)  953(1052) 727(15.05) 60.741 <0.001
Zoi 6427(46.27) 3854(42.55) 2573(5326) 145423 <0.001 44 Fl x5 2012(14.49) 1181(13.04) 831(17.20) 44.802 <0.001
P 3607(25.97) 2281(25.18) 1326(27.45) /8412  0.004 [1¥F2 (4%, M(Q., Q)
& A 2725(19.62) 1735(19.15) 990(20.49)%, 3578  0.059 || SOFA ¥4 6(4,9) 6(4,8) 8(6,11) -34.869 <0.001
TP 2242(16.14) 1308(4444)  934(19.33) ©55.728_<0:001"|| SAPSTI T4 38(30,47) 36(28,45) 41(33,51) -19.794 <0.001
LN g 1906(13.72) 1310(14.46) . /596(12.34) 12020  0:001 | | I B mmol/L, x 5 )
LR ERA BaIy/ i} 13850 471 138.45+4.46 138.60+4.15 -1.810  0.070
A4 x10L, 117 114 122 6498 <0.001 A 139.30:4-4.83 139.0844.49 139714539 -7.406 <0.001
M0, 00))  (82,162) (8.0,159)  (86,16.8) ’ ‘ e/ MH 137.91+4.75 137.95%4.50 137.85+5.18 1115  0.265
z L, T4 38.61+4.58 138.5245.02 138.79+5.02 -3.340 <0.001
ml_lﬁa(g/ 10584224 10534216 1069+238 -4.020 <0.001 qzig{g!* | P K
xts) 25 R R
I/ [ X 10°1L, 180 179 180 P FERRRAEER (% (1)) 14.70(2041) 11.88(1076) 20.00( 966) 165.521 <0.001
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1L, 28 d it % 1)) 17.07(2371) 14.12(1279) 22.60(1092) 160.185 <0.001
LT (mmolf 4214074 4184071 4254080 -5276 <0.001 PR (% (#)) 17.07(2371) (128 i)
xts) 90 d AL (% (1)) 22.47(3 121) 18.93(1715) 29.10(1406) 187.054 <0.001
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HUAF o 11,651 <0.001 HEBEHF 236747 <0001
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s
h[|H
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;\‘: 201 900 % 22 2 B, L AN << 135.3 mmol/L f 1ML
Ql.s- 600 T %2.0 =141.3 mmol/L ¥ & e 5 0E B & & 4E
S 1o ;mmﬂﬂ“” 300 S iz BRI G & (3 P<0.01), 1E
0.5120 126 11‘32 138 144 150 156 0 0 5120 126 132 138 144 150 156 0 Z: Iﬁ]*ﬁﬂ EF‘ ’ Lﬁ‘ 1353 mmOI/L$ m]‘%m<
K (mmol /L) (1C) i ME (mmol /L) ® 1413 mmol/L A L, 1144 < 135.3 mmol/L

T ICU NEEW RS, RCS M2 M BR G Sr rRE Ak i 2k, AT e 750 R R 5 R A KUK B

OR HEH L, 95%CI N 95% T {51X Ja]
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_ 43 Q141 0241 Q3 4 )

cL (n=13889) (n=2898) (n=7581) (n=3410) IV e

EERAR % (H])) 34.78 (4 831) 36.92(1070) 31.22(2367) 40.88 (1 394) 104.081 <0.001
28 d JRIEHR (% (i) ) 17.07(2371) 23.08( 669) 13.39(1015) 20.15( 687) 169.430 <0.001
90 d JHFER [ % (1)) 22.47(3121) 30.75( 891) 18.26(1384) 24.81( 846) 192.400 <0.001
{EBERAEER [ % (f1])) 14.70 (2 042) 19.53( 566) 11.61( 880) 17.48( 596) 132.706 <0.001
ICU JRFE2 (% () 11.35(1577) 14.35( 416) 9.00( 682) 14.05( 479) 92.367 <0.001
SRR (d, M(Q,, Q1)) 9.2(5.6,16.2) 10.1(6.1,17.7) 8.9(5.5,15.4) 9.4(5.4,17.0) 48.954 <0.001
ICU fERERtE (d, M(Qy, Q)] 3.5(2.0,7.3) 3.7(2.1,7.1) 3.2(1.9,68) 40(2.1,89) 101.659 <0.001

7 QI 4N < 135.3 mmol/L, Q2 2H 135.3 mmol/L<IfiL4H < 141.3 mmol/L, Q3 ZHIMILEH= 141.3 mmol/L ; ICU A EAE Wi P95

F3 MAKFEIM ICU BREAEEE ZEIEER Logistic B35 #7

FEIEARAD 1
OR 1 (95%CI)  P1#

FEIEARR 2
OR{E (95%CI)  P1{i

FEIFEARR 3
OR{E (95%CI)  P1H

; WA
AT OR{E (95%CI) P14
AN <1353 mmol/L? 1.29(1.18~1.41) <0.0014 1.23(1.19~1.35).7<0.001  1.21(1:10~1.33) <0.001 1.26(1.15~1.40) <0.001
MAI=1413 mmol/L* 1.52(1.40~1.66) <0001 189(1.28 ~1.520-=0.001 141 (1.20%:1.54) <0.001 1.28(1.17 ~1.40) <0.001

T ICU AR W 15, OR R, 95%CT 7 95% 1A IX. [1] s T A4S AL Ay 4l ASANTRL I 609 53 2L 38888 155 5 5 M IE AR 1 A IRy + A7t |
PRSI R AR R RCRIS A 5 BAFARIE 2 Sy A IEASIY 1+ (AR ik A IEASTIY 3 S IEARRY Qo AR 100 PR EJE T3 5 0
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