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[Abstract] Objective To investigate the changes in serum Gald and Gal-3 levels in patients with sepsis associated
acute kidney injury (SA-AKI) of different severity levels and their relationship with in-hospital mortality. Methods Two
hundred and forty-three patients with sepsis admitted to the Intensive Care Department of Linfen Central Hospital in Shanxi
Province from January 2020 to January 2023 were included, including 123 SA-AKI patients as the SA-AKI group and 120
patients with simple sepsis as the simple sepsis group. Patients in the SA-AKI group were divided into stage 1 subgroup (48
cases), stage 2 subgroup (43 cases), and stage 3 subgroup (32 cases) based on acute kidney injury (AKI) staging, and were di—

vided into death subgroup and survival subgroup according to their in-hospital outcomes. Enzyme linked immunosorbent as—
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say was used to detect serum Gal- and Gal-3 levels. Analyze the influencing factors of in-hospital mortality in SA-AKI pa-—
tients through multiple logistic regression analysis. The predictive value of receiver operating characteristic (ROC) curve analy—
sis of serum Gal-d and Gal3 levels on the risk of in-hospital mortality in SA-AKI patients. Results Compared with the
simple sepsis group, the serum Gald and Gal-3 levels in the SA-AKI group increased (/P =34.417/<0.001, 15207/ <0.001).
The serum Gal- and Gal-3 levels in the 1st, 2nd, and 3rd subgroups increased sequentially (F/P =302.934/<0.001, 51.068/ <

0.001). Univariate analysis showed that age, AKI stage, use of vasoactive drugs, mechanical ventilation, acute physiological and
chronic health assessment II (APACHE II) scores, blood lactate, Gal-, and Gal-3 were the influencing factors for in-hospital
mortality in SA-AKI patients (x'/ =3.514, 43.619, 7.041, 8483, 4.563, 4.081, 10.282, 6.335, P <0.05 or 0.01). Multivariate
logistic regression analysis showed that age = 60 years, AKI stage 2-3, mechanical ventilation and APACHE II score, elevated
blood lactate, Gal-, and Gal3 levels were independent risk factors for in-hospital mortality in SA-AKI patients [OR (95%

CI)=1.683 (1.145 -2.476),2.710 (1.107 —6.633), 3.670 (1.398 —9.631), 1.548 (1.070 —2.240), 1.532 (1.123 -2.093), 1.438
(1.042 —1.984) 1.040 (1.016 —1.065), 1.192 (1.071 —1.327),P<0.05 or 0.01 ]. ROC curve analysis showed that the area un—
der the curve (AUC) for predicting in-hospital mortality in SA-AKI patients was 0.720 (0.454 - 0.960), 0.771 (0.558 -

0.971), and 0.830 (0.686 —0.967) for serum Gald and Gal-3 levels alone and in combination, respectively. The combined pre—
dictive value of the two indicators was greater than that of each indicator alone (Z =2.652, 2.968, P =0.008, 0.003). Conclu—
sion The elevated levels of serum Gald and Gal3 are closely related to the worsening of the condition and in-hospital mor—

tality in SA-AKI patients. The combined detection of serum Gald and Gal-3 levels has a high predictive value for in-hospital
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mortality in SA-AKI patients.
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KD M3 Gald \Gal-3 7K, R & 34 A R L2
A=W AR A PR A ( Gald 452 HAS-50985, Gal 3 1%
2 HAS55053)

1.4 Gtk N H] SPSS 28. 0 SEit &4k fF kAT
AR IEA TR ORI 2 5 FOR,2 AL
17 o k3, IS A T RORH M(Q,,Q5) 3R ,2 A
FLBEAT U K3, Z 24 E A BORF LR AT LR R Ty 2247
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S3HT SA-AKI B35 BE N FE T A 52 IR K 25, O 40 HL A 2
Z A FHA LT I ALAY( Log P #&IAY) 5 2338 TAE
FRAE( ROC) A3 HT LT Gald Gal-3 7K F-XF SA-AKT
BEBENIET TN . P <0.05 HERH G 2%
2 &% R

2.1 SA-AKI 4 5 540 i 35 0F 2 1L 7 Gald « Gal 3 7K
SELb#E SA-AKIL 41 135 Gald «Gal3 7K &5 T sl fie
BRI, ZFAGITFE (P <0.01) , WFE 1.

F 1 SAAKI 5 Hali e fAE 41 10 3E Gald | Gal3 /K i
(x+s,pg/L)

Tab.1 Comparison of serum Gald and Gal3 levels between the
SA-AKI group and the simple sepsis group
4 5 %K Gal4 Gal3
AL R AE AL 120 30.73 £ 7.75 4.83 +£2.41
SA-AKI 21 123 73.60 £11.37 12.98 £5.42
t {8 34.417 15.207
P <0.001 <0.001

2.2 RERGHE R SAAKT #1135 Gald  Gal-
3K 1 BIEAL2 WIEAL3 WAL T Gald -

Gal3 KPR K Th iy, Z A G2 L (P <

0.05) , W32,

F2 ARHETEERE SAAKI EF MG Gald Gal3 /KLt
B (xxs,pg/l)
Tab.2 Comparison of serum Gald and Gal3 levels in SA-AKI

patients with different severity levels of illness

4 5 %k Gald Gal3

1 3307 21 48 36.08 =+ 9.26 7.18 £3.56
2 A 43 83.62 +15.49° 13.52 £6.77°
3 gl 32 116.42 £22.49*  20.97 +7.85®
F {4 262.989 688.207
Pl <0.001 <0.001

W51 WAL, P <0.05; 5 2 W4 A, PP <0.05,

2.3 SAAKI BEBENIET- RN R T RS
Preg 5 o , AR I8 - AKT J 3 fef I 50 05 PR 25 4 < B
W APACHE II #F43 ML FLER « Gald « Gal-3 &y SA-AKI
BAEBENIET- M AR (P <0.05) ,2 2P 5
PNENE S/ L VAN 1 == D 1LY N T I = N =
F~ F 2T TR R 0 2 i/ R 5% C sz
BRI RS 28 L I PR R A 1) L 3 22 S o e it i X
(P>0.05) , L% 3.
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Br U3 hEFAZRIHE R =60 & =1,
<60 % =0) AKI 43HH(1 #9 =0,2 1§ =1,3 #§ =2) .
M A TEEZ Y (2 =1, =0) HUES (2 =1,
7 =0) \APACHE [l #£43( =16 43 =1, <16 43 =0) .1l
FLEZ( =5 mmol/L =1, <5 mmol/L =0) ,Gald.Gal3
YER B AR BN A R AR T AR A AR (21 =
1/0) , 857 2 [ &K Logistic [0l AR, 45 W B oK | 4 %
=60 % \AKI 733 2 ~ 3 ] HLAGE S F1 APACHE 1T 3
43 =16 43 MLFLFE =5 mmol /L. Gald . Gal3 /KT i
i SAAKT B35 BENAET- A el &= (P <0.05)
34,

2.5 ¥ GaldGal3 KF-Xf SA-AKT & B ML TS
TN AE 43 A ASET- W4 (n = 49) A7 4
(n =74) JBAPEBAEREAS, 4T ROC {40 H7, 30
1% Gald\Gal3 7K ( 43 A T A4 B % SA-AKI
BEBEANFET BB /AT 45 R R, L% Gal-
1.Gal-3 7KVl R ER 5 N SA-AKT B8 35 B BT
B2 T A AUC( 0. 95CT) 43514 0. 720( 0. 454 ~
0.960) .0. 771 ( 0. 558 ~ 0. 971) . 0. 830 ( 0. 686 ~
0.967) , —FHKA X SAAKI f8 3 Be 58 T /Y Fl il 4y
(R TR bR AT ( Z =2. 652.2. 968, P =0. 008
0.003) , LS5 K 1.
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Tab.3 Univariate analysis of in-hospital mortality in SA-AKI patients
S FET 4 (n =49) FEIELL(n =74) GiiHE PlE
PER B %) ] 5B 34( 69.39) 50(67.57) 0.045 0.832
5y 15(30.61) 24(32.43)
MY (% x5, ) 64.27 +16.28 54.05 +15.46 3.514 0.001
B IHE LB %) ] R ML 20( 40. 82) 28(37.84) 0.110 0.740
W PRI 16( 32. 65) 13(17.57) 3.723 0.054
ey 7(14.29) 8(10.81) 0.332 0.564
81 B 1 2 5 4( 8.16) 7( 9.46) 0.006 0.939
P 5(10.20) 7( 9.46) 0.030 0.862
Jiki 0L 65975 14(28.57) 16(21.62) 0.772 0.380
TR [ %) 1 WP RS 14(28.57) 25(33.78) 1.213 0.876
[IRGEREN 24(48.98) 27(36.48)
HILRS 4( 8.16) 5( 6.76)
WARG 3( 6.13) 7( 9.46)
NATESN 2( 4.08) 6( 8.11)
HAth 2( 4.08) 4( 5.41)
AKI M [l %) 1 14 3( 6.12) 45(60.81) 43.619 <0.001
2 1 21(42.86) 22(29.73)
3 25(51.02) 7( 9.46)
Pt (B %) 1 EREREIRIT 7(14.29) 8(10.81) 0.332 0.564
81 LA S R 25 ) 24(48.98) 19(25.68) 7.041 0.008
HURGE S, 31(63.27) 27(36.49) 8.483 0.004
APACHE 11 3¥¥43( 43) 19.00( 17.00,23.00) 14.00( 11.00,16.00) 4.563 <0.001
SR IE R M LEF(x %5, lMnol/L) 85.19 +25.98 82.10 +19.66 0.709 0.480
1M ALFR ( mmol /L) 6.08(2.75,8.11) 3.60(2.19,4.65) 4.081 <0.001
MLTEA (% +s,g/L) 102.39 +31.88 105. 18 £25.95 0.532 0.595
HEMA(g/L) " 29.22(23.84,32.38) 30.32(21.93,36.03) 0. 666 0.505
B4 x10° /1) 11.40(8.22,16.96) 12.58(7.70,18.63) 0.382 0.702
th PRI A 4 x 107 /1) 13.35(9.46,20.25) 13.54(7.74,17.77) 0.894 0.371
/M % 10° /L) * 154.57(74.44,242.41) 155.83( 102.52,253. 80) 1.126 0.260
C &M (mg/L) " 100. 63( 65.50,137. 80) 94.31(77.07,115.04) 0.873 0.383
Wm % B pg/L) ” 12.41(7.25,19.79) 7.70(4.04,17.39) 1.919 0.055
MLFRFR( % + 5, wmol /1) 421.11 +£195.13 365.66 +194.33 1.547 0.125
Gald (% +5,ug/L) 97.47 + 25.26 57.80+ 11.74 10.282 <0.001
Gal3(x 5, pg/L) 17.12+ 6.63 10.24 +  4.57 6.335 <0.001
T ! hy M( Q1,03 -

F4 SAAKIBHEBENILTHIZH R Logistic [MIIH 5347
Tab.4 Multivariate logistic regression analysis of in-hospital mor—

tality in SA-AKI patients

EiL ATA S B SE i Wald {H P f{i OR(95% CI)
W -0.136 0.062 4.883 0.027 -
iy =60 % 0.521 0.197 7.010 0.008 1.683(1.145 ~2.476)
AKI ZHI{ SR 1)

21 0.997 0.457 4.767 0.029 2.710 ( 1.107 ~6.633)

38 1.300 0.492 6.972 0.008 3.670 (1.398 ~9.631)
LA S 0.437 0.188 5.377 0.020 1.548 (1.070 ~2.240)
APACHE II #7:43 0.427 0.159 7.224 0.007 1.532 (1.123 ~2.093)
1 FLER 0.363 0.164 4.872 0.027 1.438 (1.042 ~1.984)
Gald 0.039 0.012 10.568 0.001 1.040 (1.016 ~1.065)
Gal3 0.176 0.055 10.387 0.001 1.192 (1.071 ~1.327)
33 i

AR B e — TP A B2 2L i 4 i T D) RE A0 A Ak

T I S PR 5 A A v e ) 32 40 A B Y
Z—, it 60% 1 i 5 AE £ K 1T & AKT, DL B[]
B T RE 2R R R RRRIE , SA-AKT A ™
B B F B IRE RS R 2 8 B I RER R LE S 1E , 58
T KR 50 B ol e 75 0 F 2 4840 16 % o SA-AKI Y
KRB 2% . B RTRTSEA 55 2 4 T S5 £ 0
YOI ~ 8 6 Mk BT O PR R AR S5 6 L i e
X AT R I T M, LA I AR SR AR AN I W A B
B, 1El SA-AKI 58K J2: e e £ % A6 T 1 T
FFR 2 —" o PRI R ITAG SA-AKT H 35 0 1
LRI A AE T XU , 4 48 5 1R ML TR YT R
PTG B LA R X

Jo Mk SV & SA-AKT kiﬁ%ﬂ@i%m%ﬂ, e 75
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B i Gald . Gal3 7K-F-Hl SA-AKT 4% Be N SET-#) ROC
£ ( 2H Bl k)

Fig.1 ROC curve ( group method curve) for predicting in-hospital

mortality in SA-AKI patients based on serum Gald and

Gal3 levels

F5 I¥E Gald . Gal3 /KX SA-AKT 5 B 4 86 T 19 Tl
Wil
Tab.5 Predictive value of serum Gald and Gal3 levels for in—

hospital mortality in SA-AKI patients

EI I Z N L[4 AUC(0.95CI) R RRIE ABIER
Gal >75 pg/L 0.720(0.454 ~0.960) 0.673 0.716 0.389
Gal3  >13 pg/L 0.771(0.558 ~0.971) 0.776 0.743  0.519
—HEBL 0.830(0.686 ~0.967) 0.816 0.838 0.654

S S e T S /N R AR R TR )RR 2 A e
240 M RE R 4 S 2 13 g SR 56 70 T X |
Sz AL P - DR B 8 T A 2 2 M 40 A A5
IR BRSSO, 388 e 5 A A O U
PEVEA 2 20 SA-AKT KA TRl 28 4 B i
FIAKT 5 | S Y 25 58 07 A 900 P A o A7 22 UL 5%, 3
A A O HE T IE S AR I, SR AR YIEE
RERRLE A 9 B BE T XU ™ . Gal 2 —2 B-
FFREH AT A B R  Gald I Gal ZKWE KB IK
B, R E VRN S AY T A0 B 4 AR Y
T Y5 A G306 , ZEALPA 280 g e 55 EE R i 2
e EEE . R R R R R 41 F A
A BE T AN T A HE IR T P T Y 5 5 St
ot B 398 40 M 2 9% A6, LA 8 9 o] S 5 20 M R A R 4 i
SV YR SN SRR R o A E R ST R, Gald
FESS NIRRT 5 B R~ R GEVEREALAE R GE kLT
PEARASSE A B S BEVE BN P TH i (RN Gald fiE
IR AR RN, = Gald 24 4Pk S v 38 2
73 IR, Gal- 75 B il P T 5 14 ' 2 41

PRk, SNBSS T Gald RRINE] A 2B R R
PO T FIAAZ MM AL 2 T 1 254 48 20 M PF
3L R ke B RS . ERBT SRR Gald BAT
LA, AR T B e o g ek T A — b
WAL o [FINA 2 BF SR IE, L1 Gald K78
T TR S g TR PO . R Gald TR
7E SA-AKIL 3 ft B AFVE . Gal3 & Gal FIKH kA
FOE— i 57, S R A AR R 2 N
R AN RIS T U 0 I 45 22 i 4 41
PR A FA BRI AL W AN B O LR AR A
AR AR T8 AR R N KA R R . £
ISR IE L Gal-3 fE IR Toll KE3Z 1K 4/4% H T«B-
AN TR LA 3 5t / 2K 114G BANOD FESZ IR KK 3 4
P /IMA S GV B A 5 5 1 B S 8 A T
5 SRR RERE £ 15 57 1 245 0 4% 45 4 P IS 7 8 9 1ok
22 RIS #6 L Gal-3 76 W il / FEHE TE 5
() AKI Kk BRULYE R 3 T s, 3 Gal3 ik gk
3 AKT KRB0 o A 2 E B L Gal 3
TR T 55 45 e T 18 IR T R AU A
fH% T Gal3 15 SA-AKI B 17 ™ 2 5 B2 1 Bt P 3
T 2R 1 AR LA 32 o

A FE 45 5 R, SAAKT B35 I3 Gald . Gal3
IKETF L FERERE AKL 2058 i 7Hi5 , & SA-AKI £
FBE N FET (ST R N 2, AN T Gald « Gal3 /K
FI 2 5 SAAKL &L K R, IS0 hn i 3% e ot
TR - AL T BE 2 e 70 T B A AKT 30% T #L
PR BB 386 4o 40 0 48 2 M PR T4 B I T 24
LR T2 R A 4 6 P L L TR M 0L Y Gl 7K
ST 25 T4 5z e 46 ke Bz o7 R R 5 I Gal 3 7K
SFTF i R Toll BE3Z 1A 4 /4% P 1B 5 N5 e LA
38l /2K G BONOD REZ ARG 3 A M/ IMA S
T R AL RO A Y o Gald | Gal 3 KT
A R JNE RN 5 B B A S T A
5V LA DAY B2 40003 A B 9 3 455 B0 175 =, T
W% I35 Gal- \Gal3 K- Tk, itk — 1 e vk Jx
IO A By e P e M S 10 5| S 22 U R O i 0, 4
TNBEAIFET AU« AR ST 25 J & B, AF IS 38 i AKT
331 2 ~ 3 3] HUARGE X APACHE T1 345 0 1fi 3L g T+
FL AR SA-AKT £ 25 B A BE T KUK L 3 I IR AT
BE S AR M 10 28 2 LB O IO R R B 22, B AOIR
BUHE 2% , PRI BE PR AE T KUK B 1853 AKT 43301 2 ~ 3 133
W] SA-AKI £5 35y 175 o 7™ o, VB ™ R 450 405 g 3 o 14
TN 7R« P 2 A6~ 370 0L 25 o o G A U 8450 35
SN2 P PE T JXUBR: s AL BRI < ) iz Ik £ 5 S R ) 2 4
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T LA EA AN A, o A5 4 U T A T B sE T
ARG APACHE I -3 55 156 BH £ 35 3 1 Bk fe &, B T
DRV B s I LR s ZH UV T A s, HK P s 6
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