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NIP3L &% .APACHEI #F4 & A% 3 A% A & (P<(0.05), fi CircITCH.CircBNIP3L B4 APACHE Il +#
534 SSAKL B =& FTEARA 0,931, K F ik CirclTCH. CireBNIP3L K -F 4 APACHE Il % 4 &
BhAFAE# 0. 782.,0.787.0. 778(P<C0.05), £ i CircITCH &K -F B 4&F= CircBNIP3L & -F APACHE Il
FotEE SAKI B E B E A v F AR £, ik CirclTCH, CireBNIP3L B4 APACHEIl # o £ S
AKI & & g 643346 7 B A — 28y £ 5 R ME,

KA AEESTEREERG; FARRNA-FEAEIZZEO9&EEMH; ZFKRNAB@BAETHE 24
ZHEREEG 3IH; ERARFREEERRILENIF2; e

DOI:10. 3969/j. issn. 1673-4130. 2026. 04. 007 hExESES:R692.4;R631+. 2

NEHS:1673-4130(2026)04-0421-07 XEERAERD A

Prognostic value of serum CircITCH, CircBNIP3L combined with APACHE [[ score in
evaluating the prognosis of patients with sepsis complicated with acute kidney injury”
YI Xin' ., ZHOU Lijuan®,XIE Dedong®*
1. Department of Intensive Care Unit; 2. Department of Respiratory Medicine;
3. Department of Emergency Medicine , Heyuan Traditional Chinese Medicine
Hospital s Heyuan -Guangdong 517000,China
Abstract : Objective To investigate the prognostic value of serum circular RNA itchy E3 ubiquitin protein
ligase (CircITCH) and circular RNA B-cell lymphoma 2 interacting protein 3-like (CircBNIP3L) combined
with acute physiology and chronic health evaluation (APACHE) I score in patients with sepsis complicated
with acute kidney injury (S-AKI). Methods A total of 100 patients with S-AKI admitted to the hospital from
January 2021 to December 2023 were retrospectively selected as AKI group. According to the prognosis of 28
days after admission,50 dead patients (death group) and 50 survival patients (survival group) were matched
inal: 1 ratio. According to the stage of acute kidney injury (AKI), the patients were divided into stage 1
group (40 cases) ,stage 2 group (27 cases) ,and stage 3 group (33 cases). In addition, 100 patients with simple
sepsis admitted during the same period were selected as non-AKI group. The levels of CircITCH and CircB-
NIP3L in serum were detected by real-time fluorescent quantitative PCR,and the APACHE Il score was cal-
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culated. Multivariate Logistic regression analysis was used to analyze the relationship between serum Cir-
cITCH, CireBNIP3L. and APACHE [ score and the prognosis of patients with S-AKI. Receiver operating
characteristic curve was used to analyze the value of serum CircITCH, CircBNIP3L. combined with APACHE
[l score in evaluating the prognosis of patients with S-AKI. Results
of CircITCH in AKI group was significantly decreased (P <C0. 05), while the level of CircBNIP3L and A-
PACHEIl score were significantly increased (P <C0. 05). The level of CircITCH in stage 1 group, stage 2
group and stage 3 group gradually decreased (P<C0. 05),while CircBNIP3L and APACHEIl score gradually
increased (P <C0. 05). Compared with the survival group, the serum CircITCH level was decreased (P <C
0.05) ,and the CircBNIP3L level and APACHE Il score were increased in the death group (P <C0.05). After
adjusting for confounding factors, high CircITCH was an independent protective factor for death in patients
with S-AKI (P <C0. 05), high CircBNIP3L and high APACHE [l score were independent risk factors (P <<
0.05). The area under the curve of serum CircITCH, CircBNIP3L combined with APACHEIl score to evalu-
ate the death of S-AKI patients was 0. 931. It was higher than 0. 782,0. 787,0. 778 of serum CircITCH, CircB-
NIP3L levels and APACHE [ score alone (P<C0. 05). Conclusion The decrease of serum CircITCH level, the
increase of CircBNIP3L level and APACHEII score are closely related to the aggravation and death of patients
with S-AKI. Serum CircITCH, CircBNIP3L combined with APACHE Il score have potential application value

Compared with non-AKI group.,the level

in the prognosis evaluation of patients with S-AKI.
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(6) 2459 R BE AT B B3 45 B 8 AKT, ARWF5E LA B
e HEZE By 24t (it 5 . B2021-01)

1.2 U5 B RNA #BURH (585 .79306)
W H s AR A R L, cireRNA A B
P25 R0722MD W A 38 = R A=W £ K e A B
T, ABI 2720 8 PCR 7344 [ 9% [ R A 9 8
7], PCR X5 (2 X SYBR Green qPCR Master Mix, 5%
T JK-R2010) W B L Syt TRABRAFR.
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1 500X g B> 25 min B2 ML A RNA $#2H2
IR PR BTG B RNA, ] cireRNA A U5 4% 5%
A B cDNA, &% PCR AN VLI BT 38, &I
K Z :2XSYBR Green qPCR Master Mix 5 pL 50X
ROX Dye 0. 4 pL IE[ 514 0. 4 pL B 18] 514 0. 4
pL cDNA 0.5 pL.ddH,O #MEF] 10 pL; &R R ¥
95 °C 5 min 1 ¥%&.,95 °C 10 s.60 C 30 s.60 “C 30 s 40
W DABE TR H s B AUl oy 9 2, 220 b B s
CircITCH,CircBNIP3L /K3, CircITCH 1E W 5] 49 .
5-AGGATCCCAGGAGTTCAAAT-3", & i 5| ¥ .
5-GAGTGGGCTTGACTGAAATAG-3';  CircB-
NIP3L 1E [ 5] #. 5'-GCACGGAACTTCCCTT-
GACGTC-3", & M 5] #¥: 5'-GCTCTAGGGATCG
TCGCCGAA-3"; B B H il i W & W 1E 1 51 4. 5'-
CGCGAGAAGATGACCCAGAT-3", Jz ] 5l #y: 5'-
GGGCATACCCCTCGTAGATG-3',

1.3.2 APACHE I W5rit8 A & ARG 48
h WiT8 APACHE Il ¥4, B 56 20t A4 B2 (4 AT
HO VI (1 AT HD AN M fd 52 (5 N3 H ) 3 A 4E
SIME 0~71 43 4543 v ) 39 o 250

1.4 SEitaphb s g SPSS28. 0 % f4: 7E 47 5 Ak
AN, BIESS AT ERRU v+ Fow, 4
[B) LA SR ¢ G 30l 407 25 46 3 5 O 2 TE A A3 A 1Y
FFEERILL M (P, Poy) Fon AL HEECR T U K56
o J-T A3 s vHECTT R DU AR E 3R w , 41
BWRA X K R LW E Logistic [\ 134> 87 i 1&
CircITCH.CircBNIP3L #1 APACHE [l 43 5 S-AKI
BAHA TG R R R HZIAHE TAERE (ROC) i 265
M7 1L 3% CircITCH., CireBNIP3L ¥t & APACHE Il
A3 %F S-AKIT B WU A (A, 1 000 IR Bootstrap
AR LT C BT NSk, LL P <<0. 05 Ry 22
CENIES - S ®

2 & ES

2.1 AKI #H59F AKI 4 1L & CircITCH, CircB-
NIP3L /KFEH APACHE [T #4> b4 598 AKI 41

Fds , AKT 40 1 3 CircITCH 7K F B ik (P <<0. 05)

CircBNIP3L /K 3F- 1 APACHE Il ¥ 2 J+ & (P <

0.05), WFE1,

x1 AKI A 53 AKI A& CircITCH,CircBNIP3L 7k F
APACHEIES Lb 8 [z 45 8L M(P,; , P )]

) ) APACHEI
21 51 n CircITCH CircBNIP3L .
PEA (5
AKI 4 100 0.4640.05 1.51+£0.26 25.00(20.00,28.00)
I AKI 4 100 0.62+0.10 1.1140.15 17.50(13.00,22.00)
t/Z —14.572 13.299 —7.763
P 0. 001 0. 001 <<0. 001

2.2 K[ AKI 41 S-AKI B #1139 CircITCH . Cir-
cBNIP3L /KF-F APACHE Il #F4r tb#r 1 W4 .2 ¥
ZH .3 WL 7 CircITCH 7K -3 # AL (P <<0. 05)
CircBNIP3L #I APACHE Il ¥ 4 & W FI /& (P <
0.05), W3 2,
x®2 AE AKI 48 SSAKI B2& & CircITCH,
CircBNIP3L 7k F#1 APACHE Il ¥4 Eb &
[xts B M(P,,P.)]

) ) APACHE I i:4>
241 51 n CircITCH CircBNIP3L
Z3)

e 40 0.51%£0.03 1.2540.13 20.00(18.00,21.75)
2 W 27 0.4640.01 1.55+£0.06 25.00(24.00,26.00)
3 W4 33 0.41+0.02 1.804+0.11 30.00(28.00,32.50)
F/Z 407.014 447,688 10. 491

P <20. 001 0. 001 <20. 001

2.3 AF#UGE SSAKL B FIRIRTE R E S m4A
b8, BE T 41 AE Y B K (P <<0. 05) , AKT 43 L)% 5 s
B AR (SOFA) PF-45 | il AILEF B AR AR 36 97 B 4l
PEs (P <<0. 05), ML CircITCH 7K F FEAK (P <
0.05), CircBNIP3L 7K ¥ f1 APACHE I ¥ 43 F+ &
(P<0.05), PIAIHRTRILE, 2R LRiIT¥E X
(P>>0.05), W% 3,

*®3 ARG SAKI BEGREREE 2 (%)H 25 M (P, P)]

i H BT (2 =50) FIEH (=50) X:/t/Z P
) 0.170 0. 680
% 32(64.00) 30(60. 00)
o 18(36.00) 20(40. 00)
EHY () 59.10412. 34 49,9449, 25 4. 200 <0. 001
LT
50 6(12.00) 4(8.00) 0. 444 0.505
15 1L 22(44.00) 15(30.00) 2.102 0.147
B PR 19(38.00) 14(28.00) 1.131 0.288
R TRAL 2.243 0.815
LR EFW 14(28.00) 17(34.00)
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8% 3 AEFE SAKI BERKRBHEEB2 (%) 2E£s BLM(P,y;,Pys)]
H BET 4 (n="50) TG4 (n=50) X*/t/)7 P
IR EREN 24(48.00) 18(36. 00)
HIL RS 4(8.00) 3(6.00)
WM& ARG 3(6.00) 4(8.00)
WIRFRGE 3(6.00) 4(8.00)
oA 2(4.00) 4(8.00)
AKI 43 —3.181 0. 001
134 12(24.00) 28(56.00)
2 34 16(32.00) 11(22.00)
334 22(44.00) 11(22.00)
SOFA 43 (43) 14.00(6. 00,20. 00) 8.00(4.00,10.00) —4.048 <<0. 001
ifit ALEF (emol /1) 89.11+21. 41 78.40+26. 37 2.230 0.028
I R 2 (ol /L) 402, 51+208. 56 358.69+166.97 1.161 0.248
TRIT R
HUBE < 43(86.00) 36(72.00) 2. 954 0. 086
158 F+ 254 42(84.00) 34(68.00) 3.509 0.061
R IR YT 30(60. 00) 18(36. 00) 5.769 0.016
CircITCH 0. 4440, 04 0.49+0. 04 —5.853  <C0.001
CircBNIP3L 1.6420. 21 1.3840.24 5.773 <<0. 001
APACHEl ¥4 (41 28.00(24.00,30. 25) 23.00(19.00,25.00) —4.798 <<0.001

2.4 Iy CircITCH.CircBNIP3L 1 APACHE Il 3F
45 S-AKI B & WG ) 2 ] #E Logistic 1 15 4
Mo DL S-AKT B WG GET /A7 =1/0) M IH 48 &,
CircITCH, CircBNIP3L, APACHE Il #¥ /4> & H 725 &
(HEAE A R AKT 20 . SOFA 3745 . 1fi AL
BREERIGIT M AEE (FEER A T EHER
Logistic [FIH 01, 4538 B, W IR KN E )G, Cir-
cITCH & h SSAKI B F LT sl 57 AR 97 B & (P <<
0.05),CircBNIP3L & . APACHE Il 34} & S Bl 57 15
K& (P<<0.05), W4,

2.5 Iii4 CircITCH.CircBNIP3L Bt 4 APACHE Il
WXt SSAKT B #FSET- A M 3T Logistic

B )4 81 & Il 7 CircITCH. CircBNIP3L Bt & A-
PACHE I ¥ 48 ¥E 4l S-AKI £ 3 %8 T 19 B & [ Logit
(P)=—3.022—0. 288 X CircITCH + 0. 620 X CircB-
NIP3L -+ 0. 287 X APACHE Il ¥£43 1. ROC 4 &
7R I CircITCH. CircBNIP3L B4 APACHE I i
APEAL S-AKT & SR T 1 Bl 28R AL CAUC)
0.931, K FIfiL#% CircITCH, CircBNIP3L /K Al A-
PACHE I ¥4 B pEAL 19 0. 782.,0. 787.,0. 778(Z =
3.698.3.392.3. 853, P<C0.001), £ 1 000 ¥ Boot-
strap fAE L B HIE L 1L ¥E CircITCH., CireBNIP3L
A APACHE Il #F 43 WA S-AKI B JE T/ C 1§
BN 0.931(95%CI 0.863~0.972), WFE 5,

F 4 M i& CircITCH,CircBNIP3L #1 APACHE I 4 5 S AKI 2& WM £ B & Logistic B354
A5 i B SE WaldX* P OR 95%CI
BN 0.095 0.041 5. 349 0.021 1. 100 1.015~1.193
AKI 433 0.396 0.576 0.473 0. 491 1.487 0.481~4.599
SOFA -4 0. 305 0.101 9.081 0.003 1.357 1.113~1.655
i JULEF =5 0.003 0.019 0.018 0. 895 1.003 0.966~1. 041
B R YT 0.759 0.915 0. 690 0. 406 2.137 0.356~12. 833
CircITCH % —0.450 0. 144 9. 744 0. 002 0.638 0.481~0. 846
CircBNIP3L & 0.613 0.224 7. 449 0. 006 1. 845 1.189~2. 865
APACHEIT #£43 5 0.221 0.102 4,733 0.030 1.247 1.022~1.522
W —3.335 6.308 0. 280 0. 597 0.036 -

T — IR
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=5 miEF CircITCH,CircBNIP3L B & APACHEIl #4> 3F S-AKI &5 % T B i M &

i H AUC 95%CI P FAEGSE  REUED RREOD AR
CircITCH 0.782 0.688~0. 858 <<0. 001 0.46 49. 36 79. 14 0. 480
CircBNIP3L 0.787 0.694~0. 863 <<0.001 1.43 82. 00 60. 00 0. 420
APACHE I 143 0.778 0.683~0. 855 <20. 001 25 4% 64. 00 83.00 0. 470
=HBA 0.931 0.863~0.972 <0.001 0. 66 78. 00 94. 00 0. 720

3 3t e 7 B 1) B A ML A A CireRNAMY S 75 B JR g 5

IR R EL LA AR 2 L L
YA B AT A5 LA e 7 I 1) B 4 B A2 B A
DLt B /N IR B0 B /NS (R BT R E L B I N R i
155 % o0 3 B FRERAE , 9 DL Zh R i R N A2l R
W MR SREL KB S oy EEIG R R, S
AKT AL F% 45 3T 47 R 25 & 45 HL B AR T
LIS — R (R H AT AR B = B A A
TRIT M L DA e R AR T R AR
i S-AKT B 28 d BT8RN 50%, X 5 BE A0 5%
R 50% ~ 70 % AR, R S-AKT H # i5 &
2, Kt e A S-AKT BE TS R E,

APACHE Il P43 & — Fl T 51 W 47 8 b5 i 9
W ERET S RE. W REN BB THA R
H AR A LIRS SN M A IR O R DA R
Fit o s T TR E L B I A IS AR R T IR T DR L B
FEHRE . APACHE II P43 42 22 F ik 53 E I & i 78 3%
JEASE R W N F, B A — s A EY . HOU
UM . APACHE T W4y 5 5 S-AKT & B4 %K.
ARBFFEH . SSAKI #2# APACHE 1 343 Fifi %5 95 155 n
EIMF .8 SAKT BERT W KR, Ui A-
PACHE T ¥4 THE 5 S-AKT g3 95 15 I & A 5612 K
S X, %S APACHE I iF4r A 2 iEfE S
AKI 85 A B AL IR &0 A 5¢, APACHE 1 3 73 B
= W BB 220 B R G0 T RE 2 10 ™ 5 5
L, H s E e RS . i —2 ROC #hZk iR,
APACHET i/ W4 S-AKI B E L T-H AUC K
0.778, X /N IRGE R 0. 798 AL, BT A-
PACHE Il ¥F4r A By T 1A S-AKT B3 s (3 H G
RN EEAG . EH % IR E  APACHE 1T ¥4 Jf 3k
S-AKI H & Fi5 (5 XTI BT AR S-AKI
B US04 P hr ok

S-AKI i v 5 K 4 5E R Ak R 3 A0 i O
T RO PR B L e 3 2R A L AR 3K AL L 4Ok 1R T R
R4 R e HLH Y . CircRNA J&—28 B A M4 37
ARZE A8 1 AE g 55 RNAL A5 T HoAh 4 45 7% RNA, H
FTRERNFEE T MEER, G897 Y G/ RNA
(miRNA) [, il a3 45 A miRNA Jg /D H X #E 2
PARL F 400 o4 4 P T 4 8 4 e 0 35 R 19 3R 38, 0 T
S-AKT [ 9 AE S N7 48 Ak 17 380 R A4 it 98 1 45 s B R
R HEEEEHS! . CircITCH J&f ITCH 3 [ 38 i

RIrf, CircITCH 7] L U ERAF B35 K+ 6 FEE
BFE R T2 & 2 MR T 2 75 8 B, 2o B IE &
i 2T SEAL R AL B . IR CireI TCH 38 i #E
1] miR-146a-5p #i% B &R 3-8 A Al / (0 & R 5-5
AR B TS AR B Al SR AR R R N BRE AR KR E
RAESGHHETT . ERBFFEE W, Circl TCH B4 W
BB E ORI AR . — T 25 25 0 B @R, Circ TCH IG
FEIk 5 1 e R 20 B AR L O 5L i A N v e AR
FHWEARA X, SR, M Circdd TCH 78 S-AKI
A TP R S R B . ARFSY R L, S-AKI i
H MG Circ I TCH 7K F-REAK . HL B 2 55 18 =5 17 BRI
HK - 2 R BE T KRS B ok s AR B &R
HAT ML 2, CircITCH AT 3 5 #° i) 30 ) miR-579-
3p LR E &4 A TR & 2. 080 R e JE R fnE
&SN iOE=S v NTTE | il = g o i) S S ) P AR 1
PHT WUR T A BEAR SSAKT B Ry P8 T KU,
IEAh, CircITCH 36 A #1141 ] miR-214-3p, b = 8%
R IR HF 455 s ik AL, 1 U R A5 S 00 L [
R G o S Ak 7= ) B B 2 R 4 R B R 7 DA T 28
fiff B 240 L P AR SNV AR b N R B R AR 1) B 1
HE— L AR S-AKT B F e T XU,

CireBNIP3L J&2—Fl 2k 0 A 44 84K 8p21. 2 X 1
) CircRNA, i BNIP3L 3 [R5 i £k M 5 1) 5 322 4L
il = Az . BNIP3L J&— > 5 40 g 98 1~ A1 3 W 2% D) AH 56
B3 A, T CireBNIP3L £ & BNIP3L %t [H i — Fh
CircRNA 724y, ] BE7E % BNIP3L 19 3h A K HoAth 41
S0 M A B R P R AR . A 4ROk L BNIPSL i
WA N o AKT W Ry B OB SR L B gE R WL R
BNIP3L A] /B EAR 48 P L T JE R L3 M SR 3%
ST S o 1815 YA NS N VN 15 G 2= = R i =
WSS Z 5l AKI?Y . KOLLING 2% 3§ i Cir-
cRNA Fik 5 #r & B, 2 vk 0 WUAE 28 58 3 1 b iy
CireBNIP3L %35 F i, ZHOU 25 4 i, CircB-
NIP3L Hlfi 7T 22 fift bk 25 i 5 5 00 B /NG 1 Bz 40 e 43
5. BRI, MY CireBNIP3L 7K -7 S-AKI 3% d iy
I R 2 St A4S RN B A0 0 UE . ABFIE & B, SSAKT
F M CireBNIP3L /K- Ft i, H Rl 4 995 1% in &0 177 F+
e SSAKT B HE LT R fE R & . HnT BEAIL I
J&, CircBNIP3L 7 # 1k BE 4% 5 17 411 ] miR-370-3p. A
i _EVABERE LR T 88 £k BB FiIlF 2 &R KR A(H
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538 % B SR AR R A HE RN T R A
1 8 9 S 7 RN AR b R 3 i R A 05 3G S-AKT
BFERIL TG . Ak, CireBNIP3L Y 5 35 ik i
FIE % 40 1) 410 1] miR-942-5p , #F T 1 94 48 Ak 17 38 5 1 i
fifg 1 3k, 38 o BOE R AE A5 5 38 I R0 0 T Sl
6 o JR O P SR 7 A IR TR A0 O T L R RE
o S SE AR 0 T HE— 2B B R S-AKT R E 1 E
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Correlation of serum ApoAl and FOXO1 levels with the risk of progression of renal
injury in diabetic nephropathy and analysis of the combined predictive efficacy”
XUE Chao' .BAI Hailong® .GAO Yunzia® ,LIU Ya® ,\WANG Lanfen’”
1. Third Department of Diabetes ,Cangzhou Integrated Traditional Chinese and Western
Medicine Hospital of Hebei Province ,Cangzhou . Hebei 061000,China ; 2. Third
Department of Endocrinology ,Cangzhou Integrated Traditional Chinese and
Western Medicine Hospital of Hebei Province ,Cangzhou s Hebei 061000,
China ; 3. Department of Traditional Chinese Medicine ,Cangzhou
People’s Hospital ,Cangzhou s Hebei 061000, China
Abstract:Objective To investigate the correlation between serum levels of apolipoprotein Al (ApoAl)
and forkhead box transcription factor 1(FOXO1) and the risk of progression of renal injury in patients with
diabetic nephropathy (DN),and to analyze their predictive efficacy for the risk of progression of renal injury.
Methods A prospective study was conducted on totally 223 patients with DN admitted to Cangzhou Integrat-
ed Traditional Chinese and Western Medicine Hospital of Hebei Province from January 2022 to January 2024.
The patients were divided into progressive group (44 cases) and non-progressive group (176 cases) according
to whether renal injury progressed within 1 year after treatment. The baseline data and serum ApoAl and
FOXOL1 levels were compared between the two groups. Multivariate Logistic regression was used to analyze
the influencing factors of the risk of progression of renal injury. Restricted cubic spline was used to analyze the
correlation between serum ApoAl,FOXO1 levels and the risk of progression of renal injury. Receiver operat-

ing characteristic curve was drawn to analyze the predictive efficacy of serum ApoAl and FOXOI1 for the risk
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