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[Abstract] Objective: To study the relationship between the stress hyperglycemia ratio(SHR)and patients with sepsis-related acute
respiratory distress syndrome (CARDS) admitted to the intensive care unit (ICU). Methods: A total of 375 patients with sepsis admitted
to the ICU of the South Hospital of Oriental Hospital from October 2019 to February 2024 were retrospectively included. SHR was
calculated based on the blood glucose and glycosylated hemoglobin (HbAlc) upon admission. The patients were divided into the ARDS
group and the non-ARDS group according to whether ARDS occurred at the time of admission. The general clinical data of the two
groups were compared. Multivariate logistic regression analysis was used to identify risk factors for the development of ARDS in sepsis
patients. The predictive value of SHR for ARDS in sepsis was analyzed by receiver operating characteristic (ROC) curve. The
performance of SHR was compared across different ARDS severity levels. Results: In this study, there were 293 patients with sepsis-
related ARDS(78.1%), 128 patients with mild ARDS(44.7%), 116 patients with moderate ARDS(39.6%) and 49 patients with severe
ARDS(16.7%). Compared with the non-ARDS group, the ARDS group had lower P/F ratio, higer SOFA scores, SHR, admission blood

glucose levels, and lactate levels, as well as longer duration of mechanical ventilation, vasopressor use, and ICU stay, with statistically
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significant differences. Multivariate logistic regression analysis showed that SOFA score (OR=1.307, 95%CI: 1.182-1.445) and SHR
(OR=4.246, 95% Cl: 1.940-9.296) were independent risk factors for ARDS (P < 0.001). ROC curve analysis showed that the area
under the curve (AUC) value of SHR for predicting sepsis-associated ARDS was 0.682, with a sensitivity of 38.6% and a specificity of
91.4%. The combination of SHR and SOFA score had an AUC value of 0.791 for predicting sepsis-associated ARDS, with a sensitivity
of 68.3% and a specificity of 80.2%. As the severity of sepsis - associated ARDS increased, SHR values were higher (P=0.002).

Conclusion: High SHR value is a risk factor for ARDS in sepsis patients. The level of SHR is related to the occurrence and severity of

ARDS caused by sepsis and has predictive value. SHR can serve as a rapid warning indicator.

[Key words] relative blood glucose ratio; sepsis; acute respiratory distress syndrome
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October 2019 to February 2024

419 sepsis patients met the age criteria were admitted to the ICU of our hospital from

Exclusion criteria(44 cases):

Terminal lung disease: 9 cases

Breastfeeding period: 2 cases
End stage tumors: 21 cases
Immunodeficiency disease: 3 cases

Death and abandonment of treatment

within 24 h of admission: 9 cases

375 patients were included
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Figure 1 Flowchart of sepsis patient selection
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Table 1 Comparison of clinical data between the ARDS group and the non-ARDS group patients
Variable Total(n=375) Non-ARDS group(n=82) ARDS group(n=293) Z/X P

Agelyears, M(Pas, Prs) ] 73(64,84) 72.50(63.75,84.00) 74(64,84) -0.520 0.603
Sex[n(%) ] 0.971 0.324

Male 219(58.4) 44(53.7) 175(59.7D

Female 156(41.6) 38(46.3) 118(40.3)
P/FLmmHg, M(Pss, P35) ] 210(156,290) 358(331,397) 189(125,239) -13.751 <0.001
SOFA score[ M(Pas, Py5) ] 8(6,11) 7(5,9) 9(7,12) -5.860 <0.001
APACHE II score[ M(Pas, Py5) ] 17(12,22) 16(11,24) 17(13,22) -0.517 0.605
Lactic acid[ mmol/L, M(Pss, Pss) ] 2.3(1.7,4.2) 2.2(1.5,2.9) 2.3(1.8,4.2) -2.446 0.014
WBCL10%/L, M(Pss, Pr5) ] 13.87(9.25,18.44) 13.57(9.92,18.21) 13.96(9.09,18.82) -0.035 0.972
RBCL10"/L, M(Pss, P35) ] 3.45(2.98,3.98) 3.42(3.06,3.89) 3.48(2.98,3.99) -0.327 0.743
PLTL10°/L, M(Pas, P+s) ] 94(74,119) 94(73,116) 94(75,122) -0.120 0.904
HB[g/L, M(Pss, P35 ] 102(89,116) 98(78,113) 105091, 118) -2.785 0.005
N%[ M(Pss, Ps5) ] 89.90(85.50,92.60) 89.65(84.68,92.30) 90.00(85.90,92.60) -0.958 0.338
L% M(Pss, Pr5)] 5.60(3.60,9.50) 6.30(4.00,9.75) 5.55(3.50,9.43) -0.919 0.358
PCTIng/mL, M(Pss, Ps5) ] 3.86(0.90, 17.68) 3.27(0.95,15.10) 3.86(0.90,17.89) -0.507 0.612
Admission glucose 9.80(8.30,12.10) 9.00(7.55,10.60) 10.00(8.60,12.70) -3.844 <0.001
[mmol/L, M(Pas, P+s)]
SHRLM(Pys, P15 ] 1.35(1.08, 1.74) 1.22(0.92,1.44) 1.40(1.15,1.84) -5.010 <0.001
Cr[ pmmol/L, M(Pas, Pys) ] 115(68,189) 104(69,167) 118(68,190) -1.011 0.312
TBIL[ wmol/L, M(Pss, Pys) ] 15.0009.20,30.00) 15.0009.90,25.35) 15.9009.00,32.20) -0.152 0.880
TCLmmol/L, M(Pss, Ps) ] 3.35(2.63,4.20) 3.12(2.56,4.10) 3.45(2.68,4.20) -1.637 0.102
TGLmmol/L, M(Pass Py5) ] 1.31€0.88,1.98) 1.40€0.85,2.15) 1.28(0.89,1.86) -0.390 0.697
ALBLg/L, M(Pss, P55) ] 28.80(25.00,32.00) 28.00(24.07,32.00) 29.00(25.00,32.50) -1.036 0.300
HbAlc[ %, M(Pss, Prs) ] 6.10(5.40,7.00) 6.10(5.60,7.20) 6.00(5.30,7.00) -1.737 0.082
CRP(mg/L) 100.33(52.80,148.17) 111.36(56.20,153.76) 96.52(48.23,144.87) -1.470 0.142
PTLss M(Pys, P35 ] 17.60(15.90,19.80) 17.90(15.90,19.90) 17.60(16.00, 19.80) -0.166 0.869
D-dimer[ pg/mL, M(Pss, P35) ] 11.3006.45,17.68) 11.3006.44,18.34) 10.5006.52,17.46) -0.141 0.888
BNP[ng/L, M(Pss, Ps) ] 2 168.00(896.00,6 218.02) 2 215.06(863.95,6 341.00) 2 138.14(929.00,6 638.51) -0.399 0.690
MVPLmmHg; M(Pas;s Pys) ] 85.00068.00,92.30) 86.10(71.50,92.48) 84.10(67.00,92.30) -0.530 0.596
IL-6[pg/mL, M(Pss, Pr5) ] 192.38(85.56,340.03) 184.14(98.41,331.53) 194.88(82.54,354.19) -0.035 0.972
ALTLU/L, M(Pas, Prs) ] 48.00(25.34,99.00) 49.95(27.93,108.00) 48.00(25.00,99.00) -0.441 0.659
28 born or not[n(%) ] 5.682 0.023

Survival 167(44.50) 46(56.10) 121(41.30)

Death 208(55.50) 36(43.90) 172(58.70)
Ventilator[n(%) ] 23.158 <0.001

No 127(33.90) 46(56.10) 81(27.60)

Yes 248(66.10) 36(43.90) 212(72.40)
ICU length of stay[ d, M(Pas, Py5)] 11(6,18) 8(4,15) 12(7,18) -3.172  0.002
Vasoactive drug duration 502,100 2(0,8) 502,100 -3.257 0.001
[d, M(Pas, Prs) ]
Number of days of ventilator use 400,100 000,5) 500,12 -4.791 <0.001
[ds M(Pas, Prs) ]
Hospitalization expenses 71052.53 45811.71 74 171.86 -1.464 0.143

Lyuan, M(Pss, Pss) ]

(34260.55,150213.39)

(27 057.52,145712.93)

(34923.03,153 372.85)
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Table 2 Multivariate logistic regression analysis of risk factors for sepsis related ARDS
Indicator B SE Wald P OR(95%CD
Lactic acid 0.009 0.036 0.064 0.800 1.009(0.940-1.084)
SOFA score 0.268 0.051 27.368 <0.001 1.307(1.182-1.445)
SHR 1.446 0.400 13.086 <0.001 4.246(1.940-9.296)
Admission glucose level 0.080 0.059 1.843 0.175 1.083(0.965-1.215)
1.0 ARDS & — ™ 5 [ i g 3 JE 5, J6 T IR A R, AL
05 L23H 35%~50%"" . ARDS 5 W, T ik 5 i 13 B
B, RBHIT R S T IR R AE R AU Y &
£ 061 VIR b BN . AR AR W RT DA IS e 12 e O
E o) ’ o FIRIT . RETE ARDS W RSO S 7 A BrdE g, R
) " SOFA combined with SHR STUR £ bs ST R AR AR e ™. Sa
0.2 —SHR FUAR B, B R IR 5 B AE VRO B R R TS
o — SOFA I, AEAE 20 T B B MR AT R SR o RO

0 0.2 0.4 0.6 0.8 1.0
1-Specificity

2 SHR.SOFA i¥ % .SHR X & SOFA iF 5 3 ik 5 fE 48

X ARDS & & B9 FMM &
Figure 2 The predictive value of SHR, SOFA score, and
SHR combined SOFA score for sepsis related

ARDS occurrence

IRZS T B I 7K P T v A2 — R AR 2 10 5 LR 9%
F 2R BE BN, 3 W AN ELIE SR R AR O, X 1 R E
SH Al IR A AN [ S A0S T IS ML D
Z2 5 S PRI B2 W R WA, BN IR v DL S
IERBLBIIRE . ik, BEFESIN T — A Hr i 4
b5 SHR., "B AE % X Wi 51 F) IR A 40 5 i 1 5

%3 SHR.SOFA ¥4 .SHR EX& SOFA i¥.5 2 BREAEHE X ARDS & & BTN &
Table 3 The predictive value of SHR, SOFA score, and SHR combined SOFA score for sepsis related ARDS occurrence

Indicator AUC SE P 95%C1 Sensitivity Specificity Cut-off value
SHR 0.682 0.031 <0.001 (0.622-0.742) 0.386 0914 1.63
SOFA score 0.714 0.027 <0.001 (0.661-0.767) 0.474 0.975 9.50
SOFA combined with SHR 0.791 0.024 <0.001 (0.744-0.837) 0.683 0.802 0.78

fith IR AP HEAT L AR I, S T A A A T f
B 7K P AR G AR A o 3 AL T A v i A B Ak
HEIRHEFH , SHR RE /& W 50RF B8 2 78 NEOIRES T
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5 ERAEAN < ARDS Z AR R o

AW T R I, SHR X - 00 Bk B 0 58 % R A=
ARDS B A5 E Z . ARDS 3 i) SHR B & 7+
i, FLBEA ARDS Wi f& 0 5, SHR tHZ Wi . 5
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ARDS W RAE T HARS . RAEEMEE 2R A
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59E ARDS 2H 5838 A\ B i ff 22 7 5 G it 22 3, (H
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AR BB S 17 0, JHR FERE RB 3 N e I 48 %o 5L 1 v
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FE o AHEFUIL K I, SAEFR bR (a0 20 A P4 25
) 7E ARDS 41 54F ARDS 41 2 ] 2 S B 4i it 2 &
X, $EN H FLAE bR 7 S L 0 R AT R R IR
I PR A AR, T %o T J 4 B 1 7 e DA B AN [ R
A B GY A 1) S B AT BE TE SR A, S R AR iR E
— g oAb, R4S ARDS 21 5 FLIR K 7 B 3%
T 3E ARDS 4, {2 22 IR 243 i B 7R FL IR /KT JE T
WA A ARDS ()87 5 F PR 2%, 31X 0] g 72 RN AL R
B BE S R B 0 R A A DL, TR T R A B
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Table 4 Comparison of clinical data on the severity of sepsis related ARDS (mild, moderate, severe)
ARDS
Variable Light(n=128) Moderate(n=116) Severe(n=49) XIF F
Agelyears, M(Pass Pys) ] 72(63,85) 75(65,83) 74(66,83) 0.344 0.846
Sex[n(%) ] 1994 0.369
Male 73(57.00) 75(64.70) 27(55.10)
Female 55(43.00) 41(35.30) 22(44.90)

SOFA score[M(Pas, P35) ] 8.00(6.00, 12.00) 9.50(7.00, 12.75) 10.00(8.00, 12.00) 7.666 0.022
Lactic acid 2.1(1.5,3.00 2.9(2.1,5.1) 3.1(2.1,7.5) 25.695 <0.001
[mmol/L, M(Pas, Pss)]

WBCL10%/L, M(Pss, Pr5) ] 14.35(9.33,18.13) 13.96(9.08, 19.61) 13.12(8.97,18.85) 0.288 0.866
N%[ M (Pss, P55)] 89.85(86.00,92.48) 90.25(85.45,92.60) 90.20(85.90,92.90)  0.590 0.745
L% M(Pss, P55) ] 5.60(3.60, 8.90) 5.50(3.20,9.60) 5.30(3.35,8.60) 0.231 0.891
PCTLng/mLLM (Pas, Prs)] 3.10€0.80,20.36) 4.29(0.80, 15.30) 4.10(1.31,16.32) 0.739 0.691
Admission glucose 9.63(8.33,12.10) 10.00(7.93,12.75) 12.0009.75, 13.50) 11.129 0.004
[ mmol/L, M(Pss, P7) ]

SHRLM (Pas,s Py5) ] 1.35(1.13, 1.73) 1.41(1.11, 1.83) 1.74(1.29,2.23) 12.259 0.002
Cr[ wmmol/L; M(Pys, P15 ] 117.50066.50, 194.25) 119.50(68.25, 196.00) 100.00€67.00, 183.50)  2.471 0.291
TBILL pmol/L, M(Pass Pys) ] 12.00(7.25,24.80) 16.40(10.00, 32.50) 20.00(9.60, 36.80) 7.352 0.025
TCLmmol/L, M(Pss, Ps5) ] 3.45(2.63,4.21) 3.49(2.67,4.21) 3.36(2.90,4.14) 0.309 0.857
TGLmmol/L, M(Pss, P35) ] 1.28(0.89,1.98) 1.31€0.89, 1.84) 1.28(0.92,1.82) 0.012 0.994
HbA1c[ %, M(Pas, Pss)] 6.00(5.30,6.98) 6.10(5.10,7.38) 5.90(5.10,6.80) 5.055 0.080
CRPLmg/L, M(Pss, P35 ] 90.14(44.84,143.81) 97.58(59.55,143.79) 104.85(29.59,150.000  1.454 0.483
PTLss M(Pss, P35) ] 18.00(15.90, 19.80) 17.60(16.00, 19.80) 17.40(16.00,19.60>  0.145 0.930
D-dimer[ pg/mL, M(Pas, P35) ] 9.55(6.21,16.17) 11.97(6.60, 16.57) 12.41(6.67,24.75) 2.112 0.348
BNP[ng/L, M(Pss, P35) ] 2215.06(1 080.18, 10 866.83) 2 153.07(895.26,10 866.83) 1906(833,4263.39) 0.424 0.809
MVPLmmHg, M(Pss, Pss) ] 85.30069.15,92.18) 83.00(65.00,90.83) 85.00(73.00,92.70)  2.037 0.361
IL-6[ pg/mL, M(Pss, P35) ] 205.79(86.97,328.70) 194.88(82.49,384.83) 172.13(80.47,355.13)  0.288 0.866
ALTLU/L, M(Pss, Pr5) ] 44.75(25.76, 100.50) 48.05(21.03,96.00) 67.90(27.00,100.50> 0.241 0.887
Hospitalization expenses 61 624.13 91 148.45 71 880.49 0.832  0.660

[yuan,M(Pmes)]

(34 489.62, 148 489.42)

(35 882.05, 167 850.74)

(34 591.79, 138 176.6)
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Table 5 Correlation analysis between severity (mild, mod-
erate, severe) of sepsis related ARDS and vari-

ous indicators

Indicator r P
SHR 0.170 0.003
Lactic acid 0.288 <0.001
Admission glucose 0.159 0.006
SOFA score 0.161 0.006
TBIL 0.158 0.007
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