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Abstract

Objective: To investigate the predictive value of the Complete Blood Counts (CBC) derived inflam-
matory indexes for postoperative acute kidney injury (AKI) in patients with Acute Type A Aortic
Dissection (ATAAD). Methods: The clinical data of all patients who underwent ATAAD surgery in the
Affiliated Hospital of Qingdao University from August 2021 to August 2024 were included. Multivar-
iate logistic regression was used to identify the independent risk factors for postoperative AKI. Re-
ceiver Operating Characteristic curve (ROC) and Area under Curve (AUC) were used to analyze the
predictive value of these independent risk factors for postoperative AKI. Results: A total of 251 pa-
tients were included in the analysis, with a postoperative incidence rate of AKI of 51.8%. Multivar-
iate logistic regression analysis showed that the preoperative Neutrophil-to-Lymphocyte Ratio
(NLR), as well as the NLR, Systemic Immune-Inflammation Index (SII), and Aggregate Index of Sys-
temic Inflammation (AISI) within 1 hour after surgery, were independent risk factors for the devel-
opment of AKI after surgery in patients with ATAAD. Among these, the preoperative NLR had the
highest predictive value for postoperative AKI (AUC =0.7011; OR, 1.337; 95% CI: 1.021~1.750). The
combined predictive factors showed better predictive performance for postoperative AKI than in-
dividual indicators (AUC = 0.7845; OR, 1.671; 95% CI: 1.446~1.930). Conclusion: Preoperative NLR,
as well as NLR, SII, and AISI within 1 hour after surgery, which are derived from complete blood cell
counts, can be used for early prediction of postoperative AKI.
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1. 518

S 'E 147 (Acute Kidney Injury, AKI) 2 2t A B3 Z) ik 92 2 (Acute Type A Aortic Dissection, ATAAD)
BEARSGH W RAE, BEAEE T S on R RAE 25%~67%2 [AI[1]-[4], MHERmTIELMEFREL. &
A AKI FEAFORTUG AR, SFEER R SRS R 2R G025 (5]-[7], XKtk &
BEyr fdH. $RATIRS ATAAD BE AR RER L AKI EEERAN TR SET T NEAEEE S B
e, G BT HERA b DP A% R 17 S AR U H A 56 I AE 1 KU, A ) T B Bt i R I PR 1 DA S s
UbAh, BT R, R E R IR, R E .

LRI, RAETE ATAAD R4 R HAEZEIEMB], F 5 AKI KXREVI[1]. 4
Jfa1+%%(Complete Blood Counts, CBC)TEIGPRH#) 12 M, BEEWFAUESL, CBC T4 M SAEFEbRAEHS
WA B S A G B L, FF 5 O IEF ARG IR AE A7 AR OC[9]-[11]. ik, ZE# 148 CBC ATAE MY 4 0
fRbr AT RE S ATAAD FARJGKAE AKI ZIEAEEREE, AW 7T bmi W88 — 2 [ (ARG PE, #8591 CBC fiT
AR RIETE R4 ATAAD A5 AKI FIFEINANE «
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2. W%
21 ARIR

AW T g — T [ P o o B 9T, 4931 T 75 5 K 2B s R B A B 2 3 2 (R vk [0 B B A A 5
QYFYWZLL29099], £ T 2021 4 8 H % 2024 4 8 HIf], FiE1EH B RFMEEREZFRIGITIHNE
£ A BBk 2 (Acute Type A Aortic Dissection, ATAAD) S5 (Il R %k I NFRifE: © 12878 ATAAD;
@ BZIFMFRIBIT: @ FRRT 18 Y @ ZBuERE . HERaE: © S54RI FAHRIGR
PRI, @ BMEAEEMEEIIRA L @ Rif#E2ERBEMARIT: @ RyhsiRE 24 /MFA
T & KRG 24 METAFIATFERIBIT: © ARITKMEMAYE: @ BELBRRSEN. LF 282
4 8 ATAAD FHE2 FARIGIT IS PRI Horr, 4 BIRIGREEE A58, 6 6K AR T332 B HE
BARIGIT . 18 BIRIAR TR EUR f5 24 /NS BET: . 3 BIRIAR G 24 /Nif PN BRIk S2 F R A HERR, S 2xt 251
2 B TG RBAE AT T it o0 4.

22. MIRF*

2.2.1. —EH

— TR G R I BRI R R A TR Bk BRI PR ELAE VR . AR . 451 15 % (Body Mass
Index, BMI). BEAERG SE(Ri L& BRI BNk ZEMBEF AR L) FARFN LR = MG s RURER
A WIE. IREFNE. AES. W IR). TARROEEST TS B, FARANK. &
AMIEFRIT . TR BIBKBEET G (R E RN . RPN E. R RiE AR FRE.
2.2.2. RS ERGRSEIRE

HHE KDIGO #6/, ARJ5 AKI B2 WibruEN: 1) MiEVIEFE 48 /NPy LA B 7+ 5(>0.3 mg/dL B,
26.5mmol/L); 2) ARJ555 7 KAMLIEWIEF AT ELH 124k > 1.5 f%; 3) JRE <0.5mL/kg/h #F4E 6 /)
i[12].

2.2.3. CBC T MR EEFHTHEAR

WEEFARRT 12 AN AFIFRIGE 1 /NI 0% RS 06 45 SR IF 5. 2R A% 41 i 5 6 E2 400 i L 4
(Monocyte-to-Lymphocyte Ratio, MLR); H 4 4H fiig L5 bk 241 g LU 48 (Neutrophil-to-Lymphocyte Ratio, NLR);
rR PR R4 O 5 i /N AR B A (Neutrophil-Platelet Ratio, NPR); I /N /ibk B2 41 g b i (Platelet-Lymphocyte Ratio,
PLR): 45 %95 4545 $(Systemic Immune-Inflammation Index, SI1) = ML/ x A bn 2 g 1 50 ik
ELGH M T, 4 5 A0 SR HE B (Systemic Inflammatory Response Index, SIRI) = thyEkigifi it $ x 4%
R B R TTE 4 B RELE A TEE(The Aggregate Index of Systemic Inflammation, AISI) = Hr%
FLAAM > /R % EAAZ 4 Ak 4

224. FRER

BEPNFAREFEZ BT EA S KM SN AEMERY . &5 K% E7ETREIrR, @&
PR R AN _E fias B Bk AT 46 5 I IS 34K 4G EF (Cardiopulmonary Bypass, CPB),  #1  J% h ik A~ i &4
WA ANk AT 16 . 3@ CPB 4 i SRR PR 24 24°C, JRVESH OISR . AR B & 1 ik
PEFARERA, 5 RE BIIKIT V& AR G PR 4 B I RE 2 e . SR R 34T E 3o v & AR
AHARERAE, NG AR BIK IR PR B8 AR5 310 N R MR 470 D kAT B o
2.3. BV

WA Z R4 AKL I B E 575 AKL AT AKIL 4, {558 SPSS 27.0 Btk #4740« %%
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PP IEAT 22 S ME LU S, TR Shapiro-Wilk F3e PPAZELE 4SS B M IR, RS E TRHIA N
SPME £ bRdEZE, (S FHARSIAEAS ¢RI LA AR AS 230 1T B ORI A £ (25% 51 1 B, 75% 73 1 %),

1 Fi§ Kruskal-Waills 56 EL 85 . 532588 R DL E 43 HL (%) 2Rk, 1 7 Pearson y? 36 #E AT HL g, JBId £ R K2
BRI AR TS KA AKL ISR R 3R, FFA0LG 20 AN RS 52 e R 3 B 45 F00 DA A28 o s Y 52k
# TAFHFE #h 22 (Receiver Operating Characteristic curve, ROC) 115 A T8 bR ATEE A TR X 1) ROC fh £k
T IHi#A(Area under Curve, AUC) LAVFANM AL AR 5 &4 AKI TIGINGE /). P < 0.05 NN ZERA ST ¥F =

.
3. &R
3.1. —fRER

AWFFILHT T 251 L BH IR R, Hob 130 4 B EAERFHIZH N AKL, KIFEZN 51.8%.
HIFZEFME SR, 5 AKI A EEMEL, AKI 4L AT & IR B0 R AR, ARS8 56+
PREFER WIEF. 2 HEM IR KT & (P <0.05), W% 1. [, AKIAEE AR Ehks Bk
PILL B s, FARET A AR AMIEPRETE] S T 25 30 ik BE T B[R] R i v A T BE G, Ry R N BRI 2R
e T AKI HE#E P <0.05), ULk 2.

Table 1. Comparison of baseline clinical characteristics

F 1 BImREFFEEE

531 (1)) BB A 95 52 (1)
2H 5] 1€ BMI (kg/m? . [
n = 4 e (%7) (kg/m?) U W Je 27

FARE
JAKI #1121 83(68.6%) 38 (31.4%) 56.60+12.55 29.79+26.88 90 (74.38%) 3 (2.48%) 7 (5.79%)
AKI 4l 130 102 (785%) 28 (21.5%) 55.75+12.99 27.89+16.33 76 (58.46%) 2 (1.54%) 2 (1.54%)
25 n  JREE(mmol/L) WIEF(umol/L)  JREZVIAEF & F(g/dL) A& FE(mmol/L) FLER(mmol/L)
JTAKIZH 121 7254269 8595+42.63 21.68(17.09,28.04) 37.30+4.85  7.62+257  1.65+1.84
AKI 4l 130  8.01+2.34" 98.85+44.41" 21.68(16.50,26.05) 38.26+4.46  855+291" 2.39+1.89"

56 AKI A LE:, 52 =7.091, "t=-3.155~—2.344, P <0.05,

Table 2. Comparison of surgical data
2. FAREMELER

TaEs FAR K (min) WAOMERE K TEESIK RIEEE  BRARE ki RoRE

ZH 3 n . : e oo
A Jik 5 B AR (min) PRI (min) K (min) (mL) (mL) (mL)
390.00 196 129.00 17.000 423794 + 1133.88+ 1573.72+
4 0
TAKIAL 121 89 (73.5%) (345.00, 435.00) (169.00, 228.00) (106.00, 145.00) (14.00,20.09) 1285.33 451.21 686.01

130 126 (96.9%) 475.00 240 144.00 20.00 5008.65 + 1589.23 + 1412.46 +
' (430.00, 530.00)%(193.00, 295.00)#(117.00, 173.00)* (17.74,27.82)* 1138.68" 660.31" 696.51

576 AKI H LL#E, 12 =27.858, #Z=-7.064~-3.698, "t=-6.416~-5.036, P <0.001.

AKI 41

3.2. CBC {TH B fEIGHR

P2 A CBC #74E RIETRFRIM ELE B R, AKI B FHARATH MLR. NLR. NPR. SII. SIRI. AISI P\
KRG 1 /NBF 1R NPR 25 28 iEFe A5 B 5 mn T3F AKI 4883, AR JS 1 /NEHA 8 PLR AT SIS T-3E AKI
HEF(P<0.05), W7 3. WAEEARLAG RIEFEFIIZIE L 4.
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Table 3. Comparison of the CBC derived inflammatory indexes between the two groups
7 3. ALAIE) CBC TR R REFEARELER

FARAG
2H 5 n
MLR NLR NPR PLR SlI SIRI AlSI
% AKI 4 121 0.56 (0.38, 9.57 (5.02, 0.06 (0.03, 160.80 (114.40, 1541.96 (816.20, 5.07 (2.76, 839.86 (447.50,
s 0.81) 13.95) 0.07) 228.89) 2440.43) 8.65) 1578.68)
AKI 4 130 0.84 (0.46, 13.61 (10.35, 0.07 (0.06, 163.81 (120.43, 2075.01 (1444.41, 10.34 (4.76, 1369.51 (781.06,
s 113 2098)*  0.10)" 262.82) 3468.50)" 16.66)* 2313.80)"
FARE
2H 5] n
MLR NLR NPR PLR SlI SIRI AlSI
% AKI 4 121 0.89 (0.64, 15.02 (9.88, 0.07 (0.05, 214.54 (138.61, 1690.85 (1018.57, 7.43(4.88, 901.29 (481.21,
s 1.43) 21.38) 0.09) 345.28) 2986.09) 12.43) 1500.69)
AKI 4 130 0.98 (0.57, 13.80(8.36, 0.11 (0.07, 126.83 (79.66, 1430.23 (866.84, 8.67 (5.89, 751.69 (487.52,
2 1.37) 1907)  0.13) 174.42) 1812.86)" 13.62) 1619.59)

57 AKI A%, #Z =-6.763~-2.740, P <0.05.

Table 4. Comparison of the CBC derived inflammatory indexes before and after surgery
4. FARIF CBC fiTEMRAETEIRELE

FAH FARJE z P
AKI A
MLR 0.84 (0.46, 1.13) 0.98 (0.57, 1.37) -2.531 0.011%
NLR 13.61 (10.35, 20.98) 13.80 (8.36, 19.07) —0.495 0.621
NPR 0.07 (0.06, 0.10) 0.11 (0.07, 0.13) -4.890 <0.001#
PLR 163.81 (120.43, 262.82) 126.83 (79.66, 174.42) -3.772 <0.001#
sl 2075.01 (1444.41, 3468.50) 1430.23 (866.84, 1812.86) -5.115 <0.001#
SIRI 10.34 (4.76, 16.66) 8.67 (5.89, 13.63) -0.191 0.848
AlSI 1369.51 (781.06, 2313.80) 751.69 (487.52, 1619.59) -3.762 <0.001#
4E AKI 4152

MLR 0.56 (0.38, 0.82) 0.89 (0.64, 1.43) —6.490 <0.001#
NLR 9.58 (5.02, 13.95) 15.02 (9.88, 21.38) -6.212 <0.001#
NPR 0.06 (0.03, 0.07) 0.07 (0.05, 0.09) -3.931 <0.001#
PLR 160.80 (114.40, 228.89) 214.55 (138.61, 345.28) -3.391 <0.001#
sl 1541.96 (816.20, 2440.43) 1690.85 (1018.57, 2986.09) -1.779 0.075
SIRI 5.07 (2.76, 8.65) 7.43 (4.88, 12.43) -3.615 <0.001#
AlSI 839.86 (447.50, 1578.69) 901.29 (481.21, 1500.69) -0.293 0.770

57 AKI A%, *P <0.05.

3.3. ZERZEERTSHT

DIARSER G KA AKI NS, 270 hE S5 8 S — gk, BLA CBC fiTAE [ 0E
FbrINZ K KB BT 50 M. 45 SR E 7R, ARET NLR (OR, 1.337; 95% CI: 1.021~1.750; P = 0.035).
A J& NLR (OR, 0.861; 95% Cl: 0.753~0.985; P =0.029). A J& SlI (OR, 1.002; 95% CI: 1.000~1.003; P = 0.009)
PLK ARG AISI (OR, 0.998; 95% Cl: 0.996~1.000; P = 0.037)J& ATAAD H# R J5 K4 AKI HIh ST 5200 ]
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#, WA 5. BRET NLR. ARJ5 NLR. RJ5 Sl R AISI BHlfE AR Xiv Xov X X EBLA T
TR AR, B A T R 1 5 FE 2655 3N logit(p) = —0.459 + 0.107X; + 0.031X; — 0.001X3, .7 6.

Table 5. Multivariate logistic regression analysis of factors influencing the occurrence of AKI after surgery
5. ZEREBEEASMARELE AKI BIFIME R

B AL B S.E Wald y? OR 95% ClI P
NS
" 1.000 (Reference)
H 0.484 0.390 1.542 1.622 0.756~3.481 0.214
RATRER 0.039 0.091 0.188 1.040 0.871~1.243 0.665
A WLEF 0.004 0.005 0.624 1.004 0.994~1.014 0.430
ENGIERAE 0.135 0.092 2.151 1.144 0.956~1.370 0.142
ENEND -0.011 0.140 0.006 0.989 0.751~1.302 0.939
FARE K -0.002 0.007 0.061 0.998 0.991~1.006 0.665
RAMEFI K 0.004 0.008 0.276 1.004 0.989~1.020 0.599
T2 3 Pk BEL W 4 -0.002 0.007 0.061 0.998 0.984~1.012 0.805
(i SRR 0.062 0.039 2.493 1.064 0.985~1.150 0.114
AR 0.000 0.000 0.772 1.000 1.000~1001 0.380
K I 0.000 0.001 0.762 1.000 0.999~1.001 0.383
AHi MLR -2.384 2.020 1.393 0.092 0.002~4.832 0.238
AR NLR 0.290 0.138 4.454 1.337 1.021~1.750 0.035"
ARG NPR —22.336 13.409 2.774 0.800 0.615~1.040 0.096
AT PLR 0.002 0.008 0.060 1.002 0.987~1.017 0.807
AHiSn -0.001 0.001 1.670 0.999 0.997~1.001 0.196
A A SIRI 0.176 0.160 1.203 1.192 0.871~1.633 0.273
A AT AISI 0.000 0.001 0.064 1.000 0.999~1.002 0.800
AJG MLR 0.177 1.076 0.027 1.194 0.145~9.831 0.869
AJ5 NLR -0.149 0.068 4,762 0.861 0.753~0.985 0.029"
AJ5 NPR 2.865 7.394 0.150 1.029 0.890~1.190 0.698
AJ& PLR -0.005 0.004 1.294 0.995 0.987~1.004 0.255
ENERII 0.002 0.001 6.797 1.002 1.000~1.003 0.009"
AJ5 SIRI 0.212 0.158 1.786 1.236 0.906~1.685 0.181
AJE AlISI -0.002 0.001 4.344 0.998 0.996~1.000 0.037"
8 -3.275 1.409 5.403 - - -

P < 0.05.

Table 6. Combined predictive model

6. KATMEFRE

B AL B S.E Wald y? OR 95% ClI P
AHI NLR 0.107 0.022 23.858 1.113 1.066~1.162 <0.001
AJ& NLR 0.031 0.022 2.036 1.031 0.988~1.076 0.154
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PP

FNERI -0.001 0.000 11.978 0.999 0.999~1.000 0.001
ARJG AlSI 0.000 0.000 0.006 0.940 1.000~1.000 0.940
HE -0.459 0.305 2.270 - - -

3.4. BEATME T ATTAAD BERFEE AKI BTN E

It 2] ROC /2R, THE T A T R 7 R A sz m (R 212 Wi R S5 42 AKI I AUC, e fE b
8« R 455 B 40 59 R - B4 T R -1-(0.7845, 0.5196, 0.7385, 0.7603) . A Hif NLR (0.7011, 17.04, 0.4615,
0.9008). A f& NLR (0.5473, 14.5,0.6308, 0.5289). A J5 SII (0.6001, 1820, 0.7538, 0.4876). A J& AlISI (0.5044,
1332, 0.4, 0.7355), A LA TN X1~ AR 5 & 2R AR JEAT T30 A RCRAR T 3 i b, WL 1o

1.0
0.8
o 0.6
ﬁ BEA FIET (AUC=0. 7845)
0.4+ — RAINLR (AUC=0. 7011)
— RJSNLR (AUC=0.5473)
0.2 — RJGSIT (AUC=0.6001)

= R JGAISI (AUC=0.5044)
0.0 1 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0

1 - R B

Figure 1. ROC curves of combined predictors and single-indicator prediction of postoperative AKI

E 1. BRA TN EFRIERRTUNARGE AKI B ROC Bk

3.5. AR ATAAD RRA FELETRIETFXARE AKI BIFRHME

AR REGAT A E KT B B BRI, AKI 4352 4 3 ) ik 5 B oA ) 535 1 Ho sl
BT AE AKI 41(96.9% vs 73.5%, 42 = 27.858, P < 0.001), W% 2. R/ HrBtA i R T EA R AR X B
HTINSCR 22 5, AR AR e 347 4 3K 5 B ek B N FNE AT B = i . 45 R BORAE
RSz T3k S B B f AT, AT T 5 ARG RAE AKIL Z (A7 7 235 4 K PE(OR, 1.609;
95% ClI: 1.383~1.872; P < 0.001), W.1% 2, ZWiREAAE AKI ) AUC. ffEMiE .. REBUE. Ko
A9 0.7719. 0.5195. 0.7619. 0.7303, W14 3. {HAEARESZ A F kS B HM EE BT, DSl K
THARJE AKI L] S AHK (P > 0.05).

BERE (D AKTRIRZ (%) OR (95% CID P

£ EHE (251) 130 (51.8%) 1.671 (1.446~1.930) —e— <<0.001
KD B EBEF (215) 126 (58.6%) 1.609 (1.383~1.872) —e—1 <0.001
LK BEHEEE (36) 4 (11.1%)  1.032 (0.590~1. 806) e 0.912

0 0.5 1 is 2

Figure 2. Univariate analysis of combined predictors for postoperative AKI in different surgical procedures for
type A acute aortic dissection
2. &[E ATAAD RXHBETUNEFHARE AKI BB E RS
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1.0 ‘,_r—'f'_,__u
0.8
o 0. 6
B
T 0. 4
0.9 — & Xk T BHEF (AUC=0. 7719)
) — dE e Xk S B EE (AUC=0. 6875)
0.0 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0

1 - FERpE

Figure 3. ROC curves of combined predictors for postoperative AKI
in patients with different surgical procedures
3. FEIARXEE FEKAFTUNEFIUMNAR AKI B ROC Hhzk

4. ¥1ig

B AR AT 90 % ) AR B ) SORE AR R SR 5 AKI Z R AT BEAZTEAH DG PE[13]-[15]. ASHFFL/r#r T 251 444z
ZFARIBITIH ATAAD B IR BERE, 45 R BRARHT NLR. ARJS 1 /NS NLR. SIT AT AIST 2 ATAAD
BE ARG KA AKI FIBSLEZm R 2, HA AR AT NLR 5 AR5 AKI 5B 2%, ARHT NLR &80 1 /5
b, ARJERE AKL BRI 1.337 5. #E—B R Eon, (FRZHEEIEIEIX 4 NMRSTIRFR Y
HEHTHIREA TR -, AR KA AKIE T AR SN R4, A T R AR N 1 AN AL, RS KRR
AKI [RS8 0 1.671 7%, H R B FIR: 7 B 0T S IR AR

ATAAD 3 K2 THEEZFRIBYT, FEAER RS 3 20k 0 32 3018 BLIEBRA R FA T 2, A
B2 X Ek D B EE, HTARTERICRASMER S DR EoK[16] [17], ARJERAE AKI K]
R T H AR . AT FRIIA G KAE AKI FEF R T 2 sh ik 5 Bp L p s m, T RER & K
ST AR B PR I PR A S I, 51 S T S R 2 S A RO T I T 4 S S RE AN 473 [18]-
[20]. [EJES, BT 4 ANBUAL SOREFR bR AL ER BEG TN Rl 7% T4 ik B R H R 5 R B KA AKI [FIFE
EERUIEINIER

FAROMG IR A2 F LW RIES ARG AKI IRERBRRFEDI21]. &, 45 %0 F80H
EINRERI, TR B T Thas. Ak, A B R 45 B AU B BRIIR BB N -0 (TNF-0)+
14 A 22-6 (1L-6) 554t Hfa PR A A0 R 77K SP v, 5GP 0 A . BR R 240 e AR b £ 40 i 45 4 72 400
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