PR G TG S B BE S 2025 4F 8 H A 37 45 8 8] Chin Crit Care Med, August 2025, Vol.37, No.8 715 -

FE G I 1 D- 2L M m BB IR 4s &
B OO BEBEAE B 440 Ao I PR A A0 (.

THAHE XA BN KL
NEFHERFOLEFRSE —WEEREREESH, @k 014000
W@ASVE A B2, Email : genglixia8252@sina.com

[EE] By HWITREBEE 1 (sphkl), D- LR TR DRRZE G 86 (1 (I-FABP) X SR & B it
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2B} 20 106 AGT AR EFRIE FE VR R B CIEMETFAELL ). T A ZH 30 min PYR FH BRI G Re B8 (ELISA)
M MK sphk 1, D-FLAR | I-FABP 7K 5 I ic s ) L ARG AF — e voRt , M FRA5 22 5 (PCT)., K C- SO
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FIERFT, AGL 192 13 4, AGL %% 16 19, AGL M 2% 23 5], AGL VS 16 1], £ ZHPES . AR | IE P ReL 1L
B2 TG 242 L. MedAEZH SOFA 1743 . APACHE T4 i 5 TRk EE4H ; H AGI IVZ4H APACHE I
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SEIEAHSC (rfEH 4 512 0773 0.782, ¥ P<<0.05), ROC 1443 #T @7, sphkl, D-ZLFR , I-FABP, APACHETI
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[Abstract] Objective To investigate the predictive value of sphinor kinase 1 (sphkl), D-lactic acid, and
intestinal fatty acid binding protein (I-FABP) for gastrointestinal injury in patients with sepsis. Methods A
prospective observational study was conducted. Sixty-eight patients with sepsis and gastrointestinal dysfunction
admitted to the department of critical care medicine of the First Affiliated Hospital of Baotou Medical College Inner
Mongolia University of Science and Technology from May 2024 to March 2025 were enrolled (sepsis group), and they
were divided into acute gastrointestinal injury (AGI) I-IV groups according to the definition and grading criteria of
AGI proposed by the European Society of Intensive Care Medicine in 2012. Twenty non-sepsis patients without AGI
admitted to the intensive care unit during the same period were enrolled as the control group (non-sepsis group). Within
30 minutes of patient enrollment, plasma sphkl1, D-lactic acid, and [-FABP levels were determined by enzyme linked
immunosorbent assay (ELISA). General data such as gender, age were recorded, and levels of procalcitonin (PCT),
high-sensitivity C-reactive protein (hs-CRP), lactic acid (Lac), and acute physiology and chronic health evaluation Il
(APACHE II), sequential organ failure assessment (SOFA) were measured. Spearman method was used to analyze the
correlation between sphk1, I-FABP, D-lactic acid and other indicators. The receiver operator characteristic curve (ROC

curve) was used to evaluate the predictive value of sphk1, D-lactic acid, I-FABP, APACHEII score, and SOFA score
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for gastrointestinal injury in patients with sepsis. Results Among the 68 sepsis patients, 13 were classified as AGI
grade I, 16 as AGI grade II, 23 as AGI grade Ill, and 16 had AGI grade IV. There were no statistically significant
differences in gender, age, and abdominal infection rate among the groups. The SOFA score and APACHE Il score of the
sepsis group were significantly higher than those of the non-sepsis group; and the APACHE II score of the AGI IV group
was significantly higher than that of the AGI I and AGI I groups. The levels of sphk1, D-lactic acid, I-FABP, PCT,
Lac and hs-CRP in the sepsis group were significantly higher than those in the non-sepsis group, and each indicator
gradually increased with the increase of AGI grade. Correlation analysis showed that plasma sphk1, D-lactic acid, and
[-FABP in patients with sepsis-induced gastrointestinal injury were positively correlated with PCT, Lac, APACHE I
score, and AGI grade (all P < 0.05), and sphkl was positively correlated with [-FABP and D-lactic acid (r values
were 0.773 and 0.782, respectively, both P < 0.05). ROC curve analysis showed that sphkl, D-lactic acid, I-FABP,
APACHETI score, and SOFA score had high predictive value for gastrointestinal injury in patients with sepsis, with
area under the curve (AUC) of 0.996, 0.987, 0.976, 0.901, and 0.934 (all P < 0.05). When the optimal cut-off value of
sphk1 was 60.46 ng/L, the sensitivity and specificity were 95.6% and 100%, respectively; when the optimal cut-off value
of D-lactic acid was 1 454.3 pg/L, the sensitivity and specificity were 95.6% and 100%, respectively; when the optimal
cut-off value of I-FABP was 0.91 ng/L, the sensitivity and specificity were 95.6% and 100%, respectively; when the
optimal cut-off value of APACHE I score was 14.5, the sensitivity and specificity were 80.9% and 85.0%, respectively;
when the optimal cut-off value of SOFA score was 3.5, the sensitivity and specificity were 85.3% and 95.0%,
respectively. Conclusions The levels of plasma sphkl, I-FABP, and D-lactic acid were significantly elevated in

patients with sepsis and gastrointestinal injury. These indicators can serve as sensitive and relatively specific serological

markers for early prediction of intestinal mucosal damage.
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FRET N AGL | ~ V%, J40, EHUR AT 5
it B2 22 B 20 91106 AGT B R I REAE FAE 8 51
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L1l ARRE . D FR =18 1% ; @ 4Gk
JiE 3.0 LWERAE" " 5 @ BWUHTERE MR B (intensive
care unit, ICU) B} [A] =24 h,

112 HEBRbRE - © S IFH8E E mpomsUe Itk o)
REAEHE ; @ IR s @ MAERGHREE ;
@ OIS TRAST B

12 RHE AW & B AE B bR, 2R BE B
R 1E 25 53 At o (R AL 5 2024-K096-01), I
P EE B HRER ARSI,
L3RRI . TR A 4L 30 min AR 4R K
IR A, 38 2k B A 92 W B R 55 (enzyme linked
immunosorbent assay, ELISA) #; I [fil. %% sphk1. D-
FLIRR AN I-FABP 7K~ 5 [ Iy 147 30 ik ifi. o0 v, 0
FE M FLAR (lactic acid, Lac), 2P A | 5 R R
(procalcitonin, PCT )., K C- K £ H (hypersensitive
C-reactive protein, hs-CRP) %5 7K, 115 2tk 4
B 22 5508 M e IR 0 3 43 1T (acute physiology and
chronic health evaluation 1l , APACHET ). J¥ R4 E
P43 (sequential organ failure assessment, SOFA ),
PR S E AR

14 G207k SR SPSS 26.0 Gt it 74k
P& 43 Hr, GraphPad Prism 8.0.2 #k 4 F F K JE vl #i
o X T 3% SR HE AT I A A S RNy 22 55 4
B, A5 6 TR 0 A A RS LA + AR 22 (R £s)
PR, AL IR) 22 S FURAT T BRLPR 3R U7 22 53 B At S A
AR ¢ KB 5 o AR I 2 A B U DL e A (Y o3z
HOUMCQ,, Q;)]) =, 2K Mann-Whitney U £ 56 5%
Kruskal-Wallis #5595, 732878 & DAGIECEC A 73 ok
LK x KRR T A Fe s . SR A Spearman Fk

HASE 5 HT ML 3K T-FABP . D- FL& il sphk1 7K 5 ik
BEAE AR MG RS E AR M . KK HE o« {E
Hosuin 0.05.

2 F R

2.1 AL TR L (3R 1)« 68 il i 4E MR
FH, AGL T 913 4], AGT T %% 16 5], AGI 1T %%
23 5, AGI V2 16 i, AEMERIEA 5 AR AGI 43
P FEIE AL B E T | AR 22 R G B L
(¥ P>0.05), IR AGT 434 Jie 5 20 20 P 1 I Jge
P B 25 A Gt 2E R L (P<0.05). MEFAFAELL
# SOFA 43 . APACHE 1T 343 B i 5 TR Me f e
40 (¥ P<0.05), H:i AGI IV 4 APACHE T1 343 H
ST AGL T4 AGIE T4 (45 P<0.05).

22 KA E AR A (R 2) : MREEAE AR
# sphkl., D-FLE2 . I-FABP, PCT. Lac & hs-CRP 7K
SR H S T ARMERIE AL (¥ P<0.05) 5 Hih e
it B 0 R AGL A 90t =, & 8 bR K F R
5 AGI T A%, AGI T4 I-FABP /K Th i 4 57
B4R X (P<0.05), AGI M4 I-FABP ., PCT 7K
FHmERBAGITFE L (3 P<0.05), AGL IV
2H sphk1 ., D-¥LB2 . I-FABP . PCT, Lac /K F- T} 22 5
WA G L (¥ P<0.05) ; 5 AGI 1T 4H He 4%,
AGI T4 1-FABP /K FTHR 2 R A G+ B X (P<
0.05), AGI V41 sphk1 ., I-FABP, PCT ., Lac /K- F-T}&
LA GIEE X (¥ P<0.05) ; 5 AGT 4L L
B, AGI V41 I-FABP. Lac /K¥-T i 2 S ¥ A 53
2R (M) P<0.05),

2.3 MGEEIE H A 07 A AR AR R AR DG (3R 35
K1) - MeREAE B W 4405 3 13K sphk1, D-ZLAR |
I-FABP /KF-¥5 PCT . Lac. APACHE Il $£43 & AGI
SAHEIEASE (4 P<0.05), [fil3 sphkl 5 I-FABP,
D-FLERII 2 IEAHC (3 P<0.05),

®1 FHBEANOGHFIGEREHELL S

2151 % gasl AR (S, i Jp Jege SOFA PF43 APACHE I ¥4}

- (1) (19,55 1 %) M(Q, Q) (4] (%)) (4. M(Q,. 0] (4, M(Qy, Q)

JEMeREAEL 20 10/10 61.0(50.0,70.8) 0(0) 1.0(0.0,2.0) 10.0(8.0, 13.0)

JHeREAE2H 68 39/29 59.0(69.0, 78.0) 30(44.1) 4.0(7.0,9.0) 16.0(12.0,25.0)
AGT T4l 13 8/5 70.0(61.0, 82.0) 5(38.5) 6.0(0.0,9.0)* 14.0(10.0,25.5)
AGI 41 16 10/6 69.0(53.2,75.8) 6(37.5) 6.5(5.2,9.0)* 20.5(12.0,25.0)°
AGI 41 23 11/12 69.0(63.0,78.0) 7(30.4) 8.0(4.0,10.0)* 24.0(16.0, 28.0)"
AGI V4] 16 10/6 67.5(54.8,78.0) 12(75.0)bcd 5.0(5.0,12.5)% 29.0(25.0, 30.8)P°

Y HAE 0.941 4.804 8.389 36.650 45.350

Pt 0.282 0.308 0.039 <0.001 <0.001

1 AGL N2 B 7, SOFA A BE 8V E TRy, APACHE I St A Filaf S 8 P HRR LIS 1T 5 SARMRERAEL LS, P <0.05 5
SRelRE AGL T 41H4:, PP<0.05 ; S AGT T41HAS , °P<0.05 ; Sieiii: AGT M4, 1P<0.05
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R 2 KHHEH sphkl. D-ZLEE . I-FABP. PCT. Lac 5 hs-CRP 7K FELLE

D-#Li#
(pgL, M(Qy, Qs))
1162(1071,1318) 0.05(0.05,0.15)
1901(1617,2099)*  1.37+0.37% 25.53(5.34,70.68)
1633(1491,1770)*  0.98+0.09" 3.07(1.31,4.55)

)
)
)

[-FABP
(ng/L, xts)

0.671+0.04

%5 sphk1
A3 ) (o, M1, 0))
EREEFREAL 20 39.40(33.48,50.25)
MEEFREAL 68 77.04(65.55,90.26)
AGL T4l 13 64.43(61.88,71.21)°
AGL T4 16 74.00(62.57,78.36)"

PCT (nglL,
M(Ol’ QZ)]

Lac [ mmol/L,
M0, 05))
0.90(0.43,1.48)
1.60(0.93,3.35)
1.20(0.85, 2.00)
1.50(0.93,2.10)

hs-CRP [ mg/L,
M(Q1,05))
8.00(8.00, 22.56)
158.21(96.43,244.48)
124.47(66.12,214.76)*
156.17(96.43,272.52)*

1771(1544,1932)* 12240042 8.87(5.23,21.49)"

(
AGITIAL 23 79.27(7432,90.46)*  2023(1649,2559)"  1.48+0.05°"  3029(23.80,71.96)®  1.20(0.90,2.50) 175.15(81.14, 247.49)*
AGIIVAL 16 96.45(85.64,102.99)% 2078(1950,2234)™  1.68+0.08°"1 101.00(52.59, 106.25)™" 3.45(2.80,4.50)*"! 154.78(107.65, 218.81)*
HIFAf 62.963 57.917 46293 69.910 23.847 44.260
Pl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
1 AGL KA B 45 , sphk 1 A HE SIS 1, I-FABP AIAAIIR I ERZS & 8, PCT KRG 5, Lac A IMLFLER , hs-CRP R C- 2

B SAEMRERE AL AR , AP < 0.05; SHeEaE AGT T 41 H 48, PP< 0.05; S5eiliie AGT 11414, “P<0.05; 5 EaE AGT M4 Hz, 'P<0.05

BWHE R 14.5 400 BURIE | FR 43500 80.9%

*3 RESEBBRGEE MR Esghkl‘ D-ZLEE .

I-FABP /K 5 HthigtRRIHE K 1
e sphk1 D- 7L I-FABP
Ei=(7y

rfi P 8 PE fE PE
PCT 0.660 <0.001 0700 <0.001 0.773 <0.001
hs-CRP 0203  0.097 0185  0.135 0203  0.098
Lac 0485 <0001 0461 <0.001 0.534 <0.001
SOFA 0.195  0.111 0082 0507 0148 0225

APACHET 0422 <0.001 0353  0.003 0.546 <0.001
AGI 4+ 0.662 <0.001 0593 <0001 0.714 <0.001
1« sphk1 K5 92 B0l 1, 1-FABP R iz U Wi iR 45 4 B 1,
PCT JFA5 2 5, hs-CRP Mg C- B 1, Lac MIILFLER , SOFA
JIF A E Y, APACHE 11 2 P B S48 Ph (B O
S 10, AGL Ry 2 8 s

4000 3
. . I
= 3000 - N
L )
gf . £ 2
~— 2000 |- N o o o
& _
% ) n=68 = 1 2:88773
L1 r r=0.782 A P<0.001
A P<0.001 - . '
1 1 1 ) 1 1 1 J
0 50 100 150 200 0 50 100 150 200

sphkl (ng/L) sphkl (ng/L)
VE + sphk 1 B EREMAT 1, 1-FABP ol BUISITRRSS & 5 11
B 1 i E R S R sphkl
5 D-FLMR. I-FABP /K FAAH KA

2.4 sphkl.D-FLF& . I-FABP. SOFA i/} APACHE Il
VE43 X e i B M B0 3 ) T A (3R 45 181 2) -
ROC £ #r gt B 7R, sphkl, D-FLEZ . I-FABP,
SOFA P43, APACHE IT 3 43 19 0 e 75 5E H& & B
o 453 003 (R A (B2 v, Ll 26 T AR (area under the
curve, AUC) ¥J>0.9 (] P<0.05). sphk1 /LR W
B} 60.46 ng/L B, UK | R5 55 5 43 1 R 95.6%
100% ; D- FLER B A=K N 1 454.3 g/l B}, FURK
FE L REREE 3R 95.6% . 100% 5 1-FABP fefE A Wr
{7 0.91 ng/LL B, BUBREE | FF 55 52 20 51 o8 95.6%
100% 5 SOFA ¥4 e A BT R 3.5 4B, SURRE
FE S BE A 9IR 85.3% . 95.0% ; APACHE I ¥E43 ff+:

85.0% -

®4 BEEXKESESRE S BRGHTNNE
g Rk U R

fati AUCOS%HCD) g gy @%) (%)

sphk1 0.996(0.989 ~1.000) 09559 6046 ng/l. <0.001 956 100.0
D-FLEE  0.987(0.968~1.000) 09559 14543 ug/l. <0.001 956 100.0
I-FABP  0.976(0.944~1.000) 09559  091ngL <0.001 956 100.0
SOFA 0.934(0.881 ~0.987) 0.8029 354 <0001 853 950
APACHETT 0.901(0.832~0.969) 0.6589 1454 <0.001 809 850
T« sphk1 Jg 85 S B AE 1, 1-FABP J iz UG I FR 45 & 26 14,
SOFA W7 BU S BT 28 31T4) , APACHE T S 24 Mk A: 2 508 1 ik e
RBLPES T, AUC A HIZE TR, 95%C1 R 95% H {5 X[

L e ——
0.80
0.60
£
#
0.40
—— sphkl1 (AUC=0.996)
— D-3Li2 (AUC=0.987)
I-FABP (AUC=0.976)
0.20 - —— SOFA (AUC=0.934)
—— APACHEI (AUC=0.901)
— %%
1 1 1 1 J
0 0.20 0.40 0.60 0.80 1.00
1 —Hi 5

1 sphk1 Jy WY ZBEES 1, I-FABP N A BN IR LS &8 1,
SOFA NJF BB TR TE4, APACHE T Sy Z bR s
SRR TS 1T, ROC #1428 932188 TAREAE 2L,
AUC A T

2 AT RE BB ROC #Zk

3 W ®

JHRBEAE A R 5 | A A T E R, AT
I EETEAR 3 N 2 4 B T RE R 255 AiE (multiple
organ dysfunction syndrome, MODS)[ 1510 WFFTIE ST,
H i D RE 15 MR FEAE AFE R ) K - — 7T,
[ O e A Bk B hE K J Sl e PR 3 5 2= MODS
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FCARSCH: . VNI PR S, D-FLIR S AGI
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— AR, M3 1-FABP J2 S B iz 266 7 01463 475 7Y
AR R S SR b . Z TR 9T 45 0 S HF I-FABP
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i, ELAR 5 R B 5 0 1 e E R B S IR O, X — &
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hs-CRP 5 4= B R S 1 K 57300 e MK 7 G 8 3%
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B 37 T hs-CRP /K, (H 2 AT 75 B0 KRR A 58 50
WE. (Ef3 B IR, A 2% 52 1 I-FABP 7 fi H
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