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Constructing and evaluating the performance of a nomogram model for predicting acute kidney injury
risk in sepsis patients based on Treg cell function and Thl/Th2-related cytokine expression profiles”
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Department of Emergency , Hengshui Second People’s Hospital s Hengshui » Hebei 053000, China
Abstract: Objective To construct and evaluate the efficacy of a risk prediction nomogram model for acute
kidney injury (AKD in sepsis patients based on regulatory T (Treg) cell function and Thl/Th2-related cyto-
kine expression profiles. Methods This study was a single-center prospective and observational study. A total
of 254 sepsis patients admitted to the hospital between August 2022 and August 2024 were included in the
study through a non-random sampling technique. They were categorized into either the non-AKI group (n=
144) or the AKI group (n=110) based on their prognosis. A comparative analysis was performed on the gen-
eral clinical characteristics, T cell subsets, Thl/Th2-related cytokine levels and 28 d survival situation between
the two groups. Univariate and multivariate Logistic regression analyses were conducted to evaluate the inde-
pendent risk factors for AKI in septic patients. Based on these risk factors,a risk prediction model was con-

structed. The goodness-of-fit of the model was evaluated through the H-L test and Bootstrap method using
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calibration curves. Receiver Operating Characteristic (ROC) curves were generated, and the area under the
curve (AUC) was calculated to determine the predictive accuracy of the model. Additionally,decision curve a-
nalysis (DCA) was employed to assess the clinical utility and net benefit of the model in predicting AKI a-
mong sepsis patients. Results The comparison of overall clinical data between the two groups indicated that
the AKI group exhibited elevated sequential organ failure assessment (SOFA) scores,acute physiology and
chronic health evaluation [ (APACHE [ )scores,and levels of tumor necrosis factor-a ( TNF-a) ,interferon-y
(IFN-v) ,interleukin-4 (IL-4), and 1L-10, along with reduced percentages of Treg cell subsets and CD4" T/
CD8" T ratios compared to the non-AKI group (all P<C0. 05). The median survival time among 28 d of pa-
tients in the AKI group was significantly shorter than that in the non-AKI group (X*=10.126,P =0. 001).
Logistic regression analysis identified six influencing factors,including TNF-a (OR=1.026,95%CI :1.012—
1.039),IFN-y (OR=1.037,95%CI:1.018—1.055),1L-4 (OR=1.032,95%CI:1.007—1.057),and 1L-10
(OR=1.064,95%CI:1.024—1.105) as independent risk factors for AKI in patients with sepsis, while the
proportion of Treg cell subsets (OR =0. 748,95%CI :0. 645—0. 869) and the CD4" T/CD8" T ratio (OR=
0.024,95%CI:0.003—0.174) as independent protective factors. The results of the H-L test demonstrated a
strong concordance between the risk estimation model formulated on these six variables, indicating a good
model fit (X*=10.658,df=8,P=0.222). ROC curve analysis showed that the AUC of the model for predic-
ting AKI in sepsis patients was 0. 820 (95%CI:0.769—0.871,P<C0.001). DCA further illustrated that with-
in a threshold probability range of 0 to 0. 9,the model’s net benefit exceeded zero in forecasting AKI risk a-
mong sepsis patients. Conclusion Elevated levels of TNF-a,IFN-v,I.-4,and IL.-10 have been identified as in-
dependent risk factors for AKI in individuals diagnosed with sepsis. Conversely,increased proportions of Treg
cell subsets and CD4" T/CD8" T ratios are identified as independent protective factors. A prognostic evalua-
tion model established utilizing these markers demonstrates significant utility in precisely forecasting the like-
lihood of AKI in sepsis patients.

Thl/Th2 cytokines; prognostic assessment model

Key words:sepsis; Treg cells;

i B A A2 H 22 e JER A IR L J5 5 R 1 SR s L R E
-2 | S s ] A NN ) 9 e el
L e R AR SR 0 LA T AR AR R T O fE
T R AT GRS R FEEE H bR R B BT
PR BB AR A T A O IR B iz N T I R i 2
i FE R (H R 3 3 300 A8 R AT b T 8 KRR
B E R T R R S M AR 2 — MR E R
G 2R B (AKD &4 FAE 30% ~50% , Hp
iE W54 By (ICUD WOIA 19 ik B3 5 F8 3 AKT XUR: o e
BAE 40 % L Y, A IF AKT B BRTRIE B 28 d g
e R BB RRIT R B E & T AKI B,
KUEANE T B 7B G0 R, 06 T ik B AE R
FOAKT A RS X o B DE Al 28 2 06 1 L S i o 3%
TRIT T S B R U B B I R L

e B E o kAR AKT AR B A B 22 LT 58 )
B R A MR 5 L AR T g AR B SR ORE R N 55 2 D) A
I (EL G far B0 T 0 e 7 RE AR B AKT A& A KURS: i R
DRGEEMEETY . BRI IR F 2 B #ERE AR O AKT
2 B AR I3 JULF (Ser) K SR B 09 A8 Ak (H 2 il T
Jif o P R A R A R N AR IR R B i VA4
HIRIT AU EE B T BE S Ar B DR AR 56 4G Ik LA o
i ) BT e 25 0 A 56 AKT B & A= U . BRI, M
BE R AR TPk 5 v ) B T RE R AKT R

B B AR T N F Il R A 2R X, SEF b, At
38 3 A S SR AR O A M & AR/ R B AKT Y
Jie B2 9iF 8 R TPk T (Treg) MDA )2 Thl/Th2 #
SN B - 26 SR T RRAE L 3 T L AR 48 bR A4 HE T F M R
FRAE R AKT KURS: 93 371 £k 1 A58 80 5% RE L R R ok T
VER DAL e 3 0 R AKT XU 31488 3%

1 BHE5HE

11 —Mewert SR A HE BE AL AE 0 5 12 38 BOA B
2022 45 8 H & 2024 4F 8 AMEBEIRITHY 254 5 Ik B AE
B AL . HARRE . (DFFS 2016 458 = iR
e B2 AiE (Sepsis-3)"" 12 Wi b i L 7 78 B B 5 0T 5E A9 Ik
YEE  JF B4 A 7 U A B B PE 4 (SOFA) Hh & /b
W I A% 1 U 45 R << 100 mmHg ., ME g 451 % =22 1K/
A3 MG R A R R PR <<13 ) s (O4ERR KT 18 % H.
FE WL 5 (3) B G PR PERE L SE 56 % K 00 45 R ¥ 58
THC, HEBR AR AE . (1) A 9118 P 5 5 08 ol B I S Al
PR 5 (2) WEAE #2532 35 B IE R AR IR 97 30 B A AR YR YT
(3) A3 FEAT AT S F0 0 PR 5 (4 I R 9% B S 56 25 4G
B8 bR 2% 5 (5) RS i 0 o0 mloOA T T e R A L TE Tk
Bt 4 52 BUAS BIF 5 HP 10 4% T DF Al R RS 25 5 (6) 1 Ok B I
FLWAL M (D 3 N A NEZ S R IRIT . A
fF e 2 0 Be 9 18 P 25 51 & W it (A 5. 2022-06-
003) o AfF 7 1k B2 7™ A% 38 0 (b 2R SF 2 E H ) /S BRI



. 922 ErAbEF 4% 2026 £ 4 A% 47 %% 8 Int ] Lab Med, April 2026, Vol. 47,No. 8

i BREYEBEAERES.

1.2 Srdirds BT AR MR E BB AR I A B S
28 d B A IF AKL 40 BT & AKT 4 (n =144) FI TG
AKI 4 (n=110), Hrp AKI 912 Wibr 5 4 o3 4
BRI TS 4127 2012 (KDIGO-2012) % 4 19 1ifs IR
SCERAR Y A AR A&k — BT BT & 4 AKT:
48 h 1 Ser KSFETHE £/ 0.3 mg/dL, 58 & 51 (B &)
B IREI LA AE 7T d N, Ser TR ERLAEN 1.5 7%
PLb L iR B <<0. 5 mL/ (kg » h)#5%E 6 h,

1.3 MEdEFs (1) — W R %Rl 8 R AR
P 51 Ak e S o i R B PR i B LD L R
SR ERAL R AR T (A B L ERA L L D L SO-
FA VE 4 1 200 28 B 2% 08 M (d e oIk o0 3 40 11
(APACHE D) ¥4, &5 il =D OB PR % | i B8 I
SEC IS A A M DG I R R . 3R B R A £
AP R G NS B R R AT A48, SOFA 114
W 0~24 43  APACHE Il #4315 Fl 0~71 43,
SHEBE BRI BE SR E SR BT E, (DT H
PSR - A8 3 A B ST R SR AR R Bk i B T T 4
S A I, 4 0 AE A CD3. CD4. CDS8. CD25,
FoxP3 M AP AIFF J5 it BD FACS % 2 40 i AU A
W, @& S Ak BOAT ) ECS s CESCH Al ) 5
(SSC) 4k g B, B 177 Bl 2 bk L 20 JEL R I B 40 A 1
FBE A A K At = I B 40 AR A s @ 43 B AR i CD4
CD8 M 7. 5 16 L% 11 JF Bl 2 CD4™ T 40§ 3 # A
CD8™ T 4 WA ; O4E CD4 ™ T 40 i A b ik — 25 1%
1438 CD25 [ Rk g i . Bl 72 CD4 " CD25 " T 4l il
WA &% CD4' CD25 " T 4 Jifd W B o 4 9l Foxp3
M F3k . % CD4" CD25" FoxP3" T Zi il & XN Treg
M, B0 s CDAT T 4007 # (CD3" CD4™ CDS
—) el .CDS™ T 40l W #F (CD3 ™ CD4~ CD8 ™) H il
Treg 4 ¥ (CD3" CD4" CD25 " FoxP3 ") Lt il , 48
PR CD4" T 5 CD8 T [t fH. (3)Thl/Th2
AHOC A ML R -« AP AR AR B0 05 0 B 12 IS ,
S Tt 2E W B B CELISA) 6 I 1 375 v e 988 35 3E
HF-o« (TNF-o), T# £y (IFN-v). 1 40 Ml /v &
(11)-2 114 1L-10 M F kK P, HAR LR . O
WA RS PR 96 FL A5 AT i 2= = R, B AL
TG 5 B ST A AR U S BRI I VS REAS L 37 T E
T h{fgif A+ 5 EAMHPE R 4G, OBEE NG
SRR AR, VRS PR TR 3 IR, O BALIMA
Y EARC R ISR, 37 CHEE 1 h, OF LR
JE A CE R - S ALY B (HRP) TAEW, 37 °C
P E 30 min, @WK GIMAKRY 56w, =
T EE G N 20 min, ©FEBEARAL LI 5E 450 nm Ab Y
W AL S A A0 s o o P e B2 R0 X ) A O B {1 22
T v 1l 4, 8 Ao A o T S AR DU I Y R AR v A
PRI P e B . i IBC A 38 W of 3K 38 CELISAD 350 &5 1

WA HEP R RS ARAA ., (4)28 d A (1
B A B FIGIE A BE S 28 d N BFSR A AN AE TR
BE AR 2 A ABEE 28 d. 58 B 3 A A7 [
E XA BE R AE T[], 2 AR A i)l 2R OF 6
WAL 28 d WAEAIE LI 22 5% .

1.4 SEitsphb B R SPSS25. 0 48 it 24 84k k47
B, fFEESAM T ERE L o+ R,
ZH 18] Fb AR Pk SRR AR ¢ K 5 8RR DL ) B
AR E R AL R X7 K8, e w70 B & A
TS 8] R A Kaplan-Meier A2 77 1 26 4347 , 21 (8] 4= 770
[ %) H R Log-Rank £ %6 . 41 H B2 047 22 %A
GuilF B AR AR Se B 5 2 B Ik R (VIF) #5473t
L2 W, TR PE R AR 99 A Logistic 8115 437 LA
VEAL Me 35 0 BB 3% 9 & AK (9 S7 /& 6 B &L AR 4R
A I PR 2R A S T A A R A A i £k TR
FH H-L A 56 i 47 A5 B (%) P9 350 55 iF DL A L35 B
2 2R TAERRE (ROC) iy £ 9355 il 26 F 1w FR
CAUC) LATFHr 7 J5 1Ak 455 754 (3 000 554 6 L 22 w1 e 5 il
2k (DCA) T 458 20 A4 0 i lie #5 . A P <<0. 05 22
SAGIFFEX.

2 % R

2.1 Ik AKI 45 AKI 419 — % I PR % Kk L
BOONHM 254 MR AE B E L O & AKT B3 110
.76 AKT B 144 6], PEALERE 9 — B IG R 8L
Bk AKT H B FH BTG AKL 4 SOFA 35 f1 A-
PACHE Il #4339 W &5 (3 P<<0.05)., MHAh, P4 &
AR LB L FE AR | 3R R e
o RERER R, ZER Y THEITFE X (P>
0.05), W1,

2.2 k& AKI 45 AKI 4/ T 4118 W & Lo
B 50 AKT 4, JF & AKT 4R E K Treg 41
WAL B .CD4 " T/CD8" T ¥R (¥ P<<0.05), Itk
AN P B) CDA™ T 4 i W B Le 7] . CDS ™ T 41 it
WA IR Z S B LGB L P>0.05) ., W
%2,

2.3 & AKIH 5 AKI 4 Thl/Th2 #6640 i
HF#  5J6 AKI 4 A, I & AKI 4 8 % 10
TNF-a, IEN-7, IL-4, IL-10 K F ¥ K & (¥ P <
0.05), AN, B EM 1L-2 K FEEF G IH¥E
X (HP>0.05), W3,

2.4 IFKR AKI A5 AKI A AESFRE L Ka-
plan-Meier /£ #7142 50 H1 & B 9F & AKT 41 &35 b fr
HEAEET A 16 (95% CI:10. 13~21. 87)d, Log-Rank
Ko 4 n AKT 4 A8 3 AR A B R) 8 25 00 F . AKT 41
(X*=10.126,P=0.001), W& 1.

2.5 HRAZEK Logistic MIF4HT Lk BAEE S F
P<20. 05 B35 4R VIF<<10, 2 Bl & 748 5 2 [ A FEAE
JrE M 2 EILL R, K E RIS AR Lo-



E R4 I E S 20 2026 4F 4 F1 % 47 %% 8

Int ] Lab Med, April 2026, Vol. 47,No. 8

* 923 -

gistic [A 501, Hoh SOFA ¥4y \APACHE Il ¥-43 .
Treg 20 M B 5], CD4™ T/CD8" T, TNF-a, IFN-
Y IL-A4IL-10 BHEAE BTSRRI A T, 4R %

oAzt Y
7~ SOFA ¥4 . APACHE Il $£4y . TNF-«.IFN-v. IL-

4. 1L-10 n] B8 A Bk 0 FBO& JF & AKT B 7 7 & 16 [
%, Treg YW BE LG .CD4 " T/CD8" T W fig 2 e %
SERE IR L AKI B ERP R E Y P<<0.05) ., L
# 4,

F1 HEAKIEAEXL AKIEM—RIERERERIz s Bn(%)]
a5 § AE Y 51 LA ER IR AL
%) 5 4 BERAG  BNUE  BNRNUE  RBRRBS ERRG MRS
T AKIZH 144 67.13+3.84  77(53.5) 67(46.5)  38(26.4) 55(38.2) 29(20.1) 64(44.4)  66(45.8) 14(9.7)
AKI 4 110 67.664:3.86  62(56.4) 48(43.6)  40(36.4) 54(49.1) 23(20.9) 51(46.4)  49(44.5)  10(9.1)
t/X* 1.106 0.210 2.916 3.022 0.023 0.100
P 0.270 0. 646 0.088 0.082 0. 880 0.951
- ) i Je s A SOFA 4y APACHE I #T:4>
BN FLH I B HoAb U )
J AKIZ4L 144 90(62.5) 9(6.3) 35(24.3) 10¢6. 9 7.44+1.60 24.74+1.69
AKI 4 110 69(62.7) 3(2.7) 31(28.2) 7(6.4) 7.89+1.67 25.20+1. 64
/X" 2.031 2.162 2.196
P 0. 566 0.032 0.029
*x2 HEAKITHAET AKITHEW T AT LER (2 +5)
415 n  CD4" T 4R CD8 ™" T 41 i .2 ( %) Treg WA %) CD4" T/CD8' T
F AKI 4 144 57.89+2.22 38.4142.27 6.52+2. 21 1.5840.16
AKI 4 110 57.48+2.11 38.80+1.83 5.2141.97 1.5040. 15
t 1.495 1.458 4.871 4.178
P 0.136 0. 146 <20. 001 <20. 001
* 3 HE AKIE 5T AKIEHM Thl/Th2 XM E FLL (2 £5)
205 n TNF-a(pg/mL) IFN-v(pg/mL) IL-2(ng/mL) 1L-4(ng/mL) 1L-10(ng/mL)
F AKI 4 144 79.04+23.83 58.62417.31 43.48+10.10 31.86+11. 59 54.95+8. 34
AKI 4 110 89.80+25.26 68.60+17. 88 44.71+9.63 36. 23+ 14. 04 58.93+8. 54
t 3.473 4. 489 0.978 2.717 3.733
P 0.001 <0. 001 0. 329 0.007 <20. 001
1o S 5+ APACHE I i¥ 43, Treg 4} S0 B L ] . CD4 " T/
. Tt %ﬁ%:_ﬁ% CD8" T At TNF-o, IEN-y, IL-4  1L-10 7k - — 5 4
‘ = @ SNERNs AZ W& Logistic M4 43 #r. 45 R & /R, TNF-«
EM e U . (OR=1.026,95%CI:1.012~1. 039) ,IFN-y (OR =
4 e 1.037,95% CI:1. 018 ~1. 055) ,IL-4 (OR = 1. 032,
o e 95%CI :1.007~1.057) . IL-10(OR =1. 064,95 % CI :
0.2 1.024~1.105) ¥ 2 e 7 iF &8 % JF & AKT /Y 57 &
K2 L Treg 40 i 0 BE L 5] COR = 0. 748, 95% CI
" 0.00 500  10.00 15.00 20.00 25.00  30.00 0.645~0. 869), CD4~ T/CD8" T (OR = 0.024,
EEHE @ 95%CI :0. 003~0. 174) 1] fi§ Ay e B JiF #8 % IF & AKI
1 F % AKI A5 T AKI HE & R E BB

2.6 Z A Logistic [A 154307 B 150 A5 AY Y 4 2
R 5L ZE Logistic [ 43 19 45 5, ¥ SOFA

By ST AR (B P<<0.05), W5, BT Eikfa
56 R 25 ) [m] )5 TR AR 78 . Log (Y jppaxa) = — 4. 867 —
0.290 X Treg AW #f L 6] —3. 748 X CD4™ T/CD8™"



. 924 -

T—+0.025 X TNF-a+0.

EtiE ¥k 2026 5 4 A% 47 %% 8 4

Int J Lab Med, April 2026, Vol. 47,No. 8

036 X IFN-y+0. 031 X 1L-4+

0. 062 X1L-10,

x4 MRBEEREHLZ AKI B R E Logistic B34

Sk DVEES 4 bRt R Wald X* OR 95%CI P

SOFA ¥4 0.169 0.079 2.132 1.184 1.014~1. 383 0.033
APACHE Il ¥4 0. 167 0.077 2. 164 1.182 1.016~1. 376 0. 030
Treg 40 il 07 Lt 1) —0.293 0.065 —4. 489 0.746 0.656~0. 848 <<0. 001
CD47T/CD8" T —3.376 0. 862 —3.917 0. 034 0.006~0. 185 <0. 001
TNF-« 0.018 0. 005 3.339 1.018 1.007~1.029 <0. 001
IFN-y 0.033 0. 008 4.171 1. 034 1.018~1.050 <<0. 001
1L-4 0.027 0.010 2. 650 1.028 1.007~1. 048 0.008
IL-10 0.057 0.016 3.551 1.058 1.026~1.092 <0. 001

x5 REEEEHE AKIMNSEZE Logistic BIIAS #

H= DVEEN 4 b Wald X* OR 95%CI P

SOFA 43 0.056 0.097 0.570 1. 057 0.873~1.279 0.568
APACHE Il ¥4 0. 104 0. 094 1.109 1.110 0.923~1.335 0.268
Treg 20 i 0¥ L i) —0.290 0.076 —3.805 0.748 0.645~0. 869 <0. 001
CD4"T/CD8" T —3.748 1. 020 —3.674 0. 024 0.003~0. 174 <0. 001
TNF-« 0.025 0. 007 3. 824 1. 026 1.012~1.039 <0. 001
IFN-y 0. 036 0. 009 3.935 1.037 1.018~1. 055 <<0. 001
1L-4 0.031 0.012 2. 547 1.032 1.007~1.057 0.011
IL-10 0. 062 0.019 3.211 1. 064 1.024~1.105 0. 001
W A —4. 867 3.245 —3.500 - - <0. 001

e — R TR .

2.7 RS BB A N — SR H-L Rk
AH S R e 3 B8 & T 2 AKT B & A A8 R 5 700 0 A R
B H8R . 22 R G # L (XP=10. 658.df =8.P=
0.222) , 1 o 2 £ 7% 122 XU 790 000 A6 784 5 116 PR 512 s L
A R, WK 2,

1.0

Hosmer—Lemeshow P=0.222 @,-"

0.8

0.6

SERRBEE

0.4

0.2

0.0

0.0 0.2 0.4 0.6 0.8 1.0
TR

2 36 1IE T 5 T o3 $E B B R A i 2k

2.8 U T AR B 4 I AN (B ROC il 6 43 A1 45
TR W1IZ A T 0 A Y Xof - ik B E AR E T & AKT 1Y
i AUC 24 0. 820(95% CI:0. 769 ~0. 871, P <<
0.001) , BE7R iz A5 A HLAT K47 4 100 000 A1) 1, A5 784 g 52

THE R 89. 13% , F H E K 87.05% ., DCA ik
VT % T e A R AKT R B 00 A
0.0~0.9, WMREHNFIZE KT 0., WWE 3,

0.45

0. 40 QEATM

0.35 (OFF %ll:: 2

0.30
160. 25
0. 20
0.15
0.10
0.05

0.00 \

0.0 0.2 0.4 0.6 0.8 1.0
R

R BB TN BERE IR AKI S
DCA o &

@

B 3

3 8

Treg Ml E—JBA AT IIRER T 40 i
e BEAEWT ST R W] Treg 20 M0 D) BE A9 [ MK 7] BE 5 BUM
BEAE AR AKT XUBS 19 56 0, 7T BE 5 fie 25 4 g 2 2R B
AR SR SN Ao R T A DD AR OGN AR g
WA EN G I AKT B BRTEAE B Treg 200 L] B 3%



E I ES A& 2026 45 4 A% 47 %% 8 Int ] Lab Med, April 2026, Vol. 47,No. 8 * 925 -

RFAREGH AKI & #H . #F— 25813 Logistic 114
ST R B Treg 4 2 e 75 0F B AKT XU 19 SR 97
M, $E7R Treg /K-FFEAK AT (8 0 45 5) 175 5 e 25 F A&
AR AKI, Treg 41 vl 3 i3 B BT R 40 i K 7 Fn
S 422 fio A0 A8 P ML ) SFe 41 ) 2R A 200 A A T A R 3 B
Vol A B U R RE R0 L BRI A AR SR P Treg
4 fe 1% T R AT A1 32 B30 ], S BOL BT R AR g, (8
19 90 N A5 DA R E 1 40 A . R AT F 5 4R
N MEEEAE R Treg 40 £k 5 0 /b 5% ) e 41D 1 5
g 1 T R B L SOF A W4 5 2 1IE M6, 5 AR 58 45
BEA — g,

B T LA Treg HACRM G40 B S 5% m
e B AE B AKT XU A1, Bk 57 A B 3 (R 9 2 F0 Thi,
Thz N F AL B EIFES AKI R E R E5,
TERRERAE B VAKT B, Thl Ml Th2 40 il [N+ 1Y
I xR s kAL R R O R YR B O HEE A, o
IFN-7 BB NG B /NS b B 40 M R A 28 248 it 5 i sk
FAEAT TR 7 A R IE 4 RE B0 . R Thi
PAE R 1 G 2 I AN S L 2 0 3 O A4 L, 3 T i
3 o YO P R A L R A A B — 2D £ A E
B S — )5, IL-4 F1 IL-10 25 Th2 4 i P+ fig
A Thl 408 5 7 19 7= A k2D 28 E A 5 9 B 0 I
X BB Y SR IR A% T L AR BIE ST A 9T AKT Y i
B ¥ TNF-o IFN-7.1L-4.1L-10 K FEH B EE T ARG
IF AKT By, #k— 5 g Logistic [ 1943 #7 % 3
TNF-a IFN-7 1L-4 . 11-10 7K - 34 &5 15 2 b 2 9E FR %
KA AR RS R R 2. LR g i m R 48 The
YA R AR BT R AE L (H 3T Fe ik 4R B
JR T B 4 By SR BT ZL L X B IR A 20 58 E
P e ™,

W HE N R TL-10 /B b H 2 AP R A 7, v] 8
A B A L B AN B AE BT D AR AN Y 3 A
VA 5 A0 B 7 A BRI, DT Dk B R RE SR I
BAEARBF BN 5= T L 1IL-10 7] fig 5 30 A 8 1y 1E
FHASE S TT R J2 e 25 0 F J ok 72 v WL AAR 1% 328 9 45 1)
4 kA ZE AL TL-10 9T 42 T fig ok 11l 59 kS 5 5 &
I S R m K 1Y TL-10 AT BB S S A R A
LTt 2 24 107 400 1) L0 A8 400, X Th 4l ) Treg 4
L v R A P O A T I e B AE AR B AKT & A K
B, BEARh, Thl A1 Th2 20 M 538 B AR 1 52 i 5 Ak
) LA R T AT A B R TR AR M 22 5 AKT 1 &R L
H2, Mz, Thl F1 Th2 40 i N 1 78 ik 35 5F 8 #
AKT WU i1 & 52 4= MiAH B CHE 9 . Thl, Th2
YA fe PR 1 e B Rk R AL HE S TR ERAE AKT 1Y
K,

i T AR 5 00 R A H AR X 85 20 HALAE B0 0 O
JEETT B M UL BIF 9T, 3 T B T B0 91 7 3 2k AR A
TE— e 2E . BRI TR A R Tz aE e BeAh.

AW 5Y S B N i B A AR R S BT AKT B &
Az AR HEAT 40 M X T AR I W UG B & R R 18
ISP | B ) ) XU B S 16 TR R A M AT A o ik — A6 456
%, L8 BTk, RSN N TNF-o, IFN-7, 114, IL-
10 7K P45 B 02 M 33 A8 3 O &0 AKT 1 37 25 66 [
2, Treg 477 L5 .CD4 ™ T/CD8 ™ T #5 i I 2 e
FAERFHIE & AKT B sr R4 R &R 3 F LR 48 45
o g B4 T I VA A TR T o T e 5 E R B O &
AKT RUBS: 2 A %5 R H A A

2% 3k

[1] ZARBOCK A,NADIM M K,PICKKERS P,et al. Sepsis-
associated acute kidney injury: consensus report of the
28th acute disease quality Initiative workgroup[J]. Nat
Rev Nephrol,2023,19(6) :401-417.

(2] F/NEE S BOH BRI e, 45 S8R I 52 A 48 Ar 78 ik 2 5 B
5 e O A LT 1. I PR 212 2=, 2024, 25(2) 1 62-68.

[3] COBUSSEN M.,VERHAVE JC,BUIJS J.et al. The inci-
dence and outcome of AKI in patients with sepsis in the
emergency department applying different definitions of
AKI and sepsis[J]. Int Urol Nephrol, 2023.,55(1):183-
190.

(4] skEL, PR M. ZH. ICU HESH 2R AL
CRRT JGFET-fE R B 2 . — T £ vt WL BF 58 50408 /i —
WA L], A f s SR BE 5, 2019, 31(2) £ 155-159

[5] FE&HEH,ER/, A4 T IF & 20 B 450 8% IR
FAE K SR B 52 R 2R LT, IR R 212 4275, 2022,23(8)
566-571.

(6] 2. MRaEAE I 20 M B 450 (0 I PR 1500 A% A K% 51 J5
SIHTLD]. AR AR M A 2 B2, 2021,

(7] F& X, M. METEGE G I 200 B 45005 09 %0 pL i 5 5
BA T HE R i W 5 L] i IR B 2 kL 2023, 13 (8)
12362-12368.

(8] ZFaede Rl M Jf & AKT I fE B N R Joxt /%
UG A B9 R W B 5[0 ] 3 5 B 25 T4, 2023, 55 (3)
161-165.

[9] WHITE K C,SERPA-NETO A, HURFORD R, et al.
Sepsis-associated acute kidney injury in the intensive care
unit: incidence, patient characteristics, timing, trajectory,
treatment,and associated outcomes. A multicenter,obser-
vational study[J]. Intensive Care Med,2023,49(9):1079-
1089.

[10] SINGER M, DEUTSCHMAN CS, SEYMOUR CW, et
al. The third international consensus definitions for sep-
sis and septic shock (Sepsis-3) [J]. JAMA, 2016, 315
(8):801-810.

[11] KHWAJA A. KDIGO clinical practice guidelines for a-
cute kidney injury[J]. Nephron Clin Pract,2012,120(4) :
c179-c184.

[12] 262 B3R, B 78 48, b B I He I IR 55 B8 4 me 113
FLIT. AR i A 25 35 . 2022, 50(7) : 671-675.

[13] AR BE % 2 0 IR 2 o <=, vh [ 2 B0 IR B V6 46



* 926 -

ErAbEF 4% 2026 £ 4 A% 47 %% 8 Int ] Lab Med, April 2026, Vol. 47,No. 8

(2020 4FJO [T ] spARBE R 2% 35, 2021, 13(4) :315-409.

(147 CIR -G B i AR ML AE 36 2 297 vh B & 5K 4t 1/”\(2024 ) ) 4t
BRI AR R E 5L Z 1297 E & 3R (2024
CIRAE rh“%ﬂl%)ﬂiﬁmzom,zs(s));9077917.

[15] LAMBDEN S, LATERRE PF,LEVY M M, et al. The
SOFA score-development, utility and challenges of accu-
rate assessment in clinical trials[]]. Crit Care, 2019, 23
(1):374.

[16] CZAJKA S,ZIEBINSKA K,MARCZENKO K,et al. Val-
idation of APACHE II., APACHE Il and SAPS [l scores
in in-hospital and one year mortality prediction in a mixed
intensive care unit in Poland:a cohort study[ ]J]. BMC An-
esthesiol ,2020,20(1) :296.

[17] LIU X,CHEN L,PENG W,et al. Th17/Treg balance: the
bloom and wane in the pathophysiology of sepsis[]].
Front Immunol,2024,15:1356869.

[18] GRAY C C,BIRON-GIRARD B,WAKELEY M E,et al.
Negative immune checkpoint protein, VISTA, regulates
the CD4™
promote acute sepsis recovery and survival[J]. Front Im-
munol,2022,13:861670.

[19] HUANG S,QIU X. Association between peripheral blood

regulatory T cell content with inflammatory stress re-

treg population during sepsis progression to

sponse and immune response in children with sepsis[J].
Mol Biotechnol,2025,67(12) :4480-4488.

[20] CHEN L,LIU X,WANG X, et al. Berberine alleviates a-
cute lung injury in septic mice by modulating Treg/Th17
homeostasis and downregulating NF-«xB signaling [ ] ].
Drug Des Devel Ther,2023,17:1139-1151.

[21] ZHANG T,ZHAO ]J,ZHENG T,et al. Adenosine 2A re-
ceptor antagonists promote lymphocyte proliferation in
sepsis by inhibiting Treg expression of PD-L1 in spleen
[J]. Immunology,2024,171(4) :566-582.

[22] COLON D F, WANDERLEY C W, TURATO W M, et

al. Paediatric sepsis survivors are resistant to sepsis-in-

duced long-term immune dysfunction[J]. Br J Pharma-
col,2024,181(8):1308-1323.

[23] MURATSU A,ODA S,ONISHI S, et al. Bacterial sepsis
causes more dramatic pathogenetic changes in the Thl
pathway than does viral (COVID-19) sepsis:a prospec-
tive observational study of whole blood transcriptomes
[J]. Virol J,2024,21(1) :190.

[24] MEDHASI S,SANGPHECH N, PERMPALUNG N, et
al. Functional characterization of macrophages and change
of Th1/Th2 balance in patients with pythiosis after Pyth-
ium insidiosum antigen immunotherapy [ J]. Sci Rep,
2024,14(1) :27363.

[25] GENG H,ZHANG H,CHENG L,et al. Sivelestat amel-
iorates sepsis-induced myocardial dysfunction by activa-
ting the PI3K/AKT/mTOR signaling pathway[J]. Int
Immunopharmacol,2024,128:111466.

[26] YUW J,YANG M L,LV B,et al. CD40L-Activated DC
promotes Th17 differentiation and inhibits Th2 differenti-
ation in Sepsis-Induced lung injury via cGAS-STING sig-
naling[J]. Biochem Genet,2025,63(3) :2455-2469.

[27] ZHOU J,ZHANG Y.ZHUANG Q. IL2RB affects Thl/
Th2 and Th17 responses of peripheral blood mononuclear
cells from septic patients [ J]. Allergol Immunopathol
(Madr),2023,51(3) :1-7.

[28] L1 P, YANG H,CUI Q. et al. Expression level of cyto-
kines in patients with sepsis and its effect on prognosis
[J]. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue, 2023, 35
(12) :1250-1254.

[29] SAWOO R,DEY R,GHOSH R.et al. Exogenous I.-10
posttreatment along with TLR4 and TNFR1 blockade
improves tissue antioxidant status by modulating sepsis-
induced macrophage polarization [ J]. J Appl Toxicol,
2023,43(10):1549-1572.

(W B #1:2025-07-12 &8 H 1 .2025-11-20)

(EHE5 919 5D

[19] SHI Z,ZHAO T,LI D,et al Silencing of forkhead box C1
reduces nasal epithelial barrier damage in mice with aller-
gic rhinitis via epigenetically upregulating secreted friz-
zled-related protein 5[ J]. Mol Immunol, 2024,168 (1)
51-63.

[20] YUAN Y,ZHU H,HUANG S,et al. SFRP5 partially in-
hibits the proliferation and migration of airway smooth
muscle cells in children with asthma by regulating the
Whnt/B-catenin signaling pathway[ ] ]. Discov Med, 2024,
36(181):323-331.

[21] SUN M,WANG W,MIN L,et al. Secreted frizzled-relat-
ed protein 5 (SFRP5) protects ATDCS cells against LPS-

induced inflammation and apoptosis via inhibiting Wnt5a/

JNK pathway[J]. ] Orthop Surg Res,2021,16(1):129-
137.

[22] faf 4% B3, X Sk, &) 067, 5. Tl % 32 J5 M IR e 1L SAA.
CRP.NLR.,PLR 7K F- 5 5 15 3£ J|& Ko (R W s ) 6 Z [T .
AL EE 25,2024 ,46(11) :1656-1660.

[23] #k E 4, & FHE 40,4 D-D.CRP.LDH 7 & i %
PRl 58 R L A 78 Al B X 5 1% A2 W (e LT . i R 1212
Y4 .2022,35(5):78-81.

[24] RER, BER T, X%H, 5. NLR.LDH , 1L-6 7 iti % 3£
J A i 4% SR LIR 18 K IS AL TR AN (ELT/CD). R F E
T 4435.2024,12(4) : 278-283.

(Wi Fs B #1.2025-08-05 &[] H 1 .2025-12-10)



